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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural   Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 
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FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


in 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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CONTENTS 

FOREWORD iii 

SUBJECT  FIELDS  AND  GROUPS 

(Use   Edge   Index  on   back  cover  to   Locate  Subject  Fields  and 
Indexes  in  the  journal.) 


01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and 
Suspensions 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice, 
and  Frost;  Evaporation  and  Transpiration;  Streamflow  and  Runoff; 
Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and 
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Yield  Improvement;  Use  of  Water  of  Impaired  Quality;  Conservation 
in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Con- 
servation in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface; 
Groundwater  Management;  Effects  on  Water  of  Man's  Non-Water 
Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources 
of  Pollution;  Effects  of  Pollution;  Waste  Treatment  Processes; 
Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Altera- 
tion; Water  Quality  Control. 


06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evalua- 
tion Process;  Cost  Allocation,  Cost  Sharing,  Pricing/Repayment; 
Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alter- 
natives; Ecologic  Impact  of  Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisi- 
tion; Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic 
Machinery;  Soil  Mechanics;  Rock  Mechanics  and  Geology;  Con- 
crete; Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Educa- 
tion—In-House;  Research  Facilities;  Grants,  Contracts,  and 
Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing; 
Reference  and  Retrieval;  Secondary  Publication  and  Distribution; 
Specialized  Information  Center  Services;  Translations;  Prepara- 
tion of  Reviews. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


COMPRESSIBILITY  AND  MOLAL  VOLUME 
STUDIES, 

Miami  Univ.,  Fla. 

Waiter  Drost-Hansen,  Frank  J.  Millero,  and 

Harold  A.  Scheraga. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.  Government  Printing  Office,   Washington, 

D.C.  20402,  Price  $0.45.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  no. 

350, 65  p,  120  ref ,  Aug  1968.  14-01-0001-602. 

Descriptors:  *Saline  water  systems,  *Aqueous 
solutions,  'Density,  "Compressibility,  Elec- 
trolytes. 

Identifiers:  *Molal  volume,  "Densitometers, 
•Water  solute  interactions. 

A  high-precision  densitometer  has  been  developed 
and  used  to  study  the  densities  of  a  number  of 
dilute  aqueous  electrolyte  solutions  containing 
LiCl,  NaCI,  KC1,  RbCl,  NaF,  KBr,  KI,  KN03, 
NH4C1,  Me4Cl,  Et4NCl,  Pr4NCl  and  Bu4NCl,  at 
one  degree  intervals  from  20  to  40  deg  C.  From 
these  data  apparent  molal  volumes  (and,  in  some 
cases,  partial  molal  volumes)  have  been  deter- 
mined. Furthermore,  expansibilities  have  been 
determined  from  these  data  and  analyzed  in  terms 
of  the  individual  ionic  contributions.  All  of  these 
findings  are  discussed  in  terms  of  water-solute  in- 
teractions. Alleged  anamalous  properties  of  aque- 
ous sodium  sulfate  solutions  (near  the  transition 
temperature  of  the  decahydrate)  have  been  studied 
and  found  to  be  nonexistent.  An  apparatus  has 
been  constructed  for  relatively  precise  measure- 
ments of  the  isothermal  compressibility  of  liquids. 
Using  this  instrumentation,  the  compressibility  of 
water  has  been  determined  from  2  to  55  deg  C.  The 
results  obtained  agree  satisfactorily  with  those  re- 
ported by  other  authors.  (OSW) 
W72-07647 

02.  WATER  CYCLE 
2A.  General 


MACHINE  PROCESSING  OF 

HYDROMETEOROLOGICAL  DATA. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07283 


A  MODIFIED  SIGMA  EQUATIONS'  AP- 
PROACH TO  THE  NUMERICAL  MODELING 
OF  GREAT  LAKES  HYDRODYNAMICS, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-07292 


HYDROLOGIC  CHARACTERIZATION  OF 
FORESTED  WATERSHEDS  IN  ARIZONA,  AUG- 
MENTATION OF  HYDROLOGIC  RECORDS  BY 
DENDROCHRONOLOGICAL  TECHNIQUES, 

Arizona     Univ.,     Tucson.     Lab.     of    Tree-Ring 

Research. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07359 


APPLICATION  OF  THE  CONVOLUTION 
EQUATION  TO  STREAM-AQUIFER  RELA- 
TIONSHIPS, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

F.  R.  Hall,  and  A.  F.  Moench. 

Water  Resources  Research,  Vol  8,  No  2,  p  487- 

493,  April  1972.  9  fig,  13  ref. 

Descriptors:  "Hydrologic  equation,  "Surface- 
groundwater  relationships,  "Mathematical  studies. 


Equations,  Base  flow.  Recession  curves,  Trans- 
missivity,  Infiltration,  Recharge,  Hydrogeology, 
Water  level  fluctuations.  Discharge  (Water),  Dif- 
fusivity. 

Flow  and  head  variations  in  stationary  linear 
stream-aquifer  systems  may  be  obtained  through 
application  of  the  convolution  equation.  Four 
highly  idealized  cases  involving  finite  and  semi- 
finite  aquifers,  with  and  without  semipervious 
stream  banks,  are  considered.  Equations  for  the 
instantaneous  unit  impulse  response  function,  the 
unit  step  response  function,  and  the  derivative  of 
the  unit  step  response  function  are  given  for  each 
case.  Head  fluctuations  in  the  aquifer  due  to  an  ar- 
bitrarily varying  flood  pulse  are  obtained  for  the 
cases  involving  a  finite  aquifer  with  and  without  a 
semipervious  stream  bank.  Flow  in  and  out  of  the 
aquifer  at  the  stream  bank  is  determined  for  the 
same  cases  and  demonstrates  the  value  of  the  con- 
volution equation  in  evaluating  the  base  flow. 
Head  variations,  and  to  a  lesser  extent  flow  varia- 
tions, are  apparently  relatively  insensitive  to  varia- 
tions in  aquifer  diffusivity.  (Knapp-USGS) 
W72-07475 


RUNOFF   VOLUMES   FROM    SMALL   URBAN 
WATERSHEDS, 

Nebraska     Univ.,     Lincoln.     Water     Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-07479 


ERRORS  IN  OUTPUT  OF  HYDROLOGIC 
MODELS  DUE  TO  ERRORS  IN  INPUT  POTEN- 
TIAL EVAPOTRANSPIRATION, 

Agricultural  Research  Service,  University  Park, 

Pa. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-07484 


MODELING   URBAN  RUNOFF  AS  A   DETER- 
MINISTIC PROCESS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

J.  C.  Schaake,  Jr. 

In:  Treatise  on  Urban  Water  Systems,  Colorado 

State  University,   Fort  Collins,  p  343-349,  July 

1971.  2  ref. 

Descriptors:  "Mathematical  models,  "Storm  ru- 
noff, "Cities,  "Urbanization,  Linear  pro- 
gramming, Systems  analysis,  Dynamic  pro- 
gramming. Unsteady  flow,  Rainfall-runoff  rela- 
tionships. 
Identifiers:  "Urban  hydrology. 

A  model  of  a  hydrologic  system  is  an  abstraction, 
a  simplified  representation  of  the  system,  and  not 
a  complete  or  exact  duplication  of  it.  Natural 
hydrologic  systems  are  complex,  so  any  model 
must  neglect  at  least  some  aspects  of  the  natural 
systems.  One  of  the  most  promising  approaches  to 
nonlinear  modeling  of  hydrologic  systems  is  to  use 
the  differential  equations  that  describe  hydrologic 
phenomena.  Much  progress  has  been  made  in  ap- 
plying the  equations  for  unsteady  flow  in  open 
channels  to  describe  surface  runoff  and  stream- 
flow.  Flow  in  streams  and  sewers  may  be 
described  by  the  unsteady  flow  equations.  If  the 
kernel  of  a  linear  system  is  known,  calculation  of 
the  system  response  is  simply  evaluating  the  cor- 
relation integral.  The  calculations  are  inherently 
stable  and  no  numerical  difficulties  are  encoun- 
tered. The  response  of  the  system  to  many  dif- 
ferent inputs  may  be  obtained  in  fractions  of  a 
second  of  computer  time,  even  for  distributed 
parameter  models.  In  comparison,  nonlinear 
models  based  on  the  kinematic  wave  equations 
may  require  computer  time  one  or  more  orders  of 
magnitude  longer  than  a  linear  model.  (See  also 
W72-07485)  (Knapp-USGS) 
W72-07486 


A   GENERAL   RATIONALE   FOR   MODELING 
URBAN  RUNOFF, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

J.  C.  Schaake,  Jr. 

In:  Treatise  on  Urban  Water  Systems,  Colorado 

State  University,  Fort  Collins,  p  350-356,  July 

1971.  4ref. 

Descriptors:  "Mathematical  models,  "Storm  ru- 
noff, "Cities,  "Urbanization,  Linear  pro- 
gramming, Systems  analysis,  Dynamic  pro- 
gramming, Unsteady  flow,  Rainfall-runoff  rela- 
tionships. 
Identifiers:  "Urban  hydrology. 

A  general  rationale  for  modeling  urban  runoff  is 
proposed.  Fundamentally,  there  are  seven  basic 
steps  that  should  be  followed  in  any  modeling 
procedure.  These  are:  1)  carefully  identify  and 
evaluate  the  objectives;  2)  select  criteria  for  meet- 
ing these  objectives;  3)  seek  the  best  of  all  possible 
models  that  satisfy  these  criteria;  4)  estimate 
model  parameters;  5)  establish  the  adequacy  of  the 
model;  6)  design  appropriate  input  and  output 
systems  for  the  model;  and  7)  use  the  model  ac- 
cording to  the  objectives.  (See  also  W72-07485) 
(Knapp-USGS) 
W72-07487 


DETERMINISTIC  URBAN  RUNOFF  MODEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

J.  C.  Schaake,  Jr. 

In:  Treatise  on  Urban  Water  Systems,  Colorado 

State  University,  Fort  Collins,  p  357-383,  July 

1971.  1 1  fig,  1  tab. 

Descriptors:  "Mathematical  models,  "Computer 
programs,  "Storm  runoff,  "Cities,  "Rainfall-ru- 
noff relationships,  Model  studies,  Hydrographs, 
Urbanization,  Routing. 

Identifiers:  "Urban  hydrology,  Kinematic  wave 
theory. 

A  deterministic  model  is  described  for  computing 
storm  runoff  from  rainfall  in  urban  areas.  It  is 
based  on  theoretical  motion  of  kinematic  waves  in 
uniform  channels  with  both  lateral  and  upstream 
inflows.  Kinematic  wave  theory  is  applied  to 
urban  catchments  by  decomposing  the  catchment 
into  segments.  The  resulting  model  is  a  conceptual 
or  hypothetical  model  of  the  real  catchment.  It  is  a 
deterministic  model  because  all  of  the  input  data 
are  given  functions  of  time  or  are  related  uniquely 
to  the  physical  properties  of  the  catchment.  The 
general  system  for  creating  deterministic  models 
of  any  urban  catchment  is  given  as  a  FORTRAN 
program.  This  program  requires  data  input  which 
describes  the  physical  features  of  the  catchment 
and  which  describes  the  occurrence  of  a  storm  as 
it  is  distributed  both  temporally  and  spatially  over 
the  catchment.  The  program  prints  out  the  outflow 
hydrographs  at  selected  points  throughout  the 
catchment.  Runoff  data  are  not  required  to  use  this 
model.  All  parameters  can  be  estimated  on  the 
basis  of  physical  features  alone.  However,  if  ru- 
noff data  are  available,  they  can  be  used  to  adjust 
parameter  values  to  improve  the  fit  of  the  model  to 
the  catchment.  (See  also  W72-07485)  (Knapp- 
USGS) 
W72-07488 


URBAN  WATER  DATA  NEEDS, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

R.  W.  Carter. 

In:  Treatise  on  Urban  Water  Systems,  Colorado 

State  University,  Fort  Collins,  p  480-498,  July 

1971. 4 fig,  Href. 

Descriptors:  "Data  collections,  "Storm  drains, 
"Flood  control,  "Water  pollution  control, 
"Hydrologic  data,  Networks,  Instrumentation, 
Planning,  Water  management  (Applied),  Model 
studies,  Storm  runoff,  Urbanization. 
Identifiers:  "Data  requirements,  "Urban  hydrolo- 
gy- 


Field  02— WATER  CYCLE 
Group  2A — General 


From  a  hydrologic  viewpoint  urbanization  raises 
several  problems:  namely,  (1)  an  increased  de- 
mand for  water  for  municipal,  industrial,  and 
recreational  purposes,  (2)  a  change  in  the  physical 
environment  that  changes  the  natural  water 
regime,  and  (3)  the  disposal  of  wastes  that  may 
contaminate  streams  or  aquifers.  The  hydrologic 
impact  of  an  urban  area  may  extend  far  beyond  its 
own  borders.  Urbanization  creates  a  special  de- 
mand for  hydrologic  data,  but  there  is  no  need  to 
redefine  the  water  regime  in  quality  or  quantity  in 
the  urban  environment.  Data  are  needed  for  the 
design  of  water-supply  facilities  and  the  protection 
of  raw  water  supplies,  for  planning  the  disposal  of 
waste,  for  determining  the  optimum  pattern  of 
land  use,  and  for  the  design  of  storm-drainage 
facilities.  Data  may  also  be  needed  for  the  real- 
time management  of  water  use  for  use  to  reduce 
floodflows,  and  to  insure  optimum  dilution  of 
waste.  Hydrologic  problems  of  urban  areas  are 
reviewed  and  deficiencies  in  present  data  pro- 
grams are  identified.  (See  also  W72-07485)  (K- 
napp-USGS) 
W72-07489 


DATA       COLLECTION       FOR       REAL-TIME 
SYSTEMS, 

Geological  Survey,  Washington,  D.C. 

G.  F.  Smoot. 

In:  Treatise  on  Urban  Water  Systems,  Colorado 

State  University,  Fort  Collins,  p  499-508,  July 

1971.  1  tab,6ref. 

Descriptors:  'Data  collections,  *Storm  runoff, 
•Cities,  'Urbanization,  Network  design,  Instru- 
mentation, Telemetry,  Automation,  Data 
processing,  Rainfall-runoff  relationships,  Rain 
gages.  Flowmeters,  Water  quality. 
Identifiers:  'Urban  hydrology. 

Existing  devices  and  methods  which  might  be  used 
in  data  collection  systems  for  metropolitan  areas 
are  reviewed  and  evaluated.  The  discussion  in- 
cludes devices  for  measurement  of  precipitation, 
surface  runoff,  sewers,  open  channels,  water 
quality,  and  systems  for  transmitting  and  logging 
of  data.  A  data  collection  system  for  a 
metropolitan  area  must  collect  data  from  the  net- 
work on  a  common  time  base.  The  use  of  a  mixed 
time  base  would  result  in  chaos,  confusion,  and 
loss  of  records.  A  computer-based  control  and 
data-logging  system  would  provide  not  only  the 
required  precise  time  correlation,  but  also  the  real- 
time data  required  for  the  urban  operational  and 
management  service.  Such  a  system  would  permit 
programming  to  record  only  storm  events,  thus 
avoiding  an  excessive  quantity  of  data  that  would 
otherwise  result.  Real-time  data  collection  also 
provides  a  means  for  effective  surveillance  of  the 
operating  condition  of  instrumentation.  (See  also 
W72-07485)  (Knapp-USGS) 
W72-07490 


CONTROL  OF  SEDIMENT  IN  THE  URBAN  EN- 
VIRONMENT, 

Geological  Survey,  Fort  Collins,  Colo. 

H.  P.  Guy. 

In:  Treatise  on  Urban  Water  Systems,  Colorado 

State  University,  Fort  Collins,  p  509-517,  July 

1971.  1  tab,  15ref. 

Descriptors:      'Sedimentation,      'Urbanization, 
•Sediment  yield,  'Cities,  'Erosion  control,  Water 
pollution  control,  Soil  erosion,  Construction. 
Identifiers:  'Urban  hydrology,  *Urban  sedimenta- 
tion. 

Many  urban  water  handling  systems  fail  to  some 
degree  because  of  sediment.  Such  failures  or 
damages  are  not  limited  to  filling  by  sediment  of  a 
water-supply  reservoir;  they  may  also  include: 
plugged  storm  drains;  erosion  and  deposition  in 
natural  or  artificial  channels;  degrading  or  failure 
of  recreation  facilities;  damage  to  streams  by  the 
transportation  and  concentration  of  toxic  chemi- 
cals and  radioactive  materials;  sheet  and  gully  ero- 
sion in  construction  areas;  a  reduction  in  ground- 
water recharge,  whether  natural  or  artificial;  in- 


crease in  dissolved  solids  in  stream  systems;  and 
channel  bank  and  bed  erosion  downstream  from 
new  urban  areas.  The  most  serious  urban-sediment 
problem  is  the  general  deterioration  of  the  total  en- 
vironment, a  condition  not  usually  recognized  by 
the  general  public,  or  one  they  feel  incapable  of 
doing  anything  about.  Many  sediment  problems 
often  can  be  alleviated  by  careful  planning.  Urban 
development  should  be  avoided  on  flood  plains 
and  the  steepest  slopes  along  streams.  Size  of  con- 
struction areas  should  be  small,  thus  reducing  the 
chance  of  eroded  sediment  reaching  the  stream. 
Construction  can  be  planned  for  the  time  of  year 
having  a  minimum  erosive  potential.  (See  also 
W72-07485)  (Knapp-USGS) 
W72-07491 


CASE  STUDY  ON  DESIGN  OF  URBAN  WATER 
DATA  ACQUISITION  SYSTEMS, 

Watermation,  Inc.,  Saint  Paul,  Minn. 

J.  J.  Anderson. 

In:  Treatise  on  Urban  Water  Systems,  Colorado 

State  University,  Fort  Collins,  p  557-596,  July 

1971.  7  fig,  4  map,  3  illus,  3  tab,  65  ref. 

Descriptors:  'Data  collections,  'Storm  drains, 
•Flood  control,  *Water  pollution  control, 
•Hydrologic  data.  Networks,  Instrumentation, 
Planning,  Water  management  (Applied),  Model 
studies,  Storm  runoff,  Urbanization. 
Identifiers:  'Data  requirements,  'Urban  hydrolo- 
gy- 

This  case  study  provides  an  introduction  to  the 
design  of  urban  water  data  acquisition  systems.  A 
great  deal  of  judgment  is  required  concerning  all 
aspects  of  urban  water  resources  management  and 
a  certain  amount  of  trial  and  error  is  necessary. 
Fortunately,  a  computer-based  data  acquisition 
system  is  extremely  flexible  and  can  be  easily 
revised.  A  trial  design  is  outlined  for  acquiring 
data  for  major  revisions  to  the  wastewater  and  sur- 
face water  collection  systems.  The  revisions  might 
include  lumped  or  distributed  storage,  relief  or  ex- 
press sewers,  transfer  of  flow  between  basins,  and 
multiple  facilities.  The  kinds  of  data  needed  con- 
cern surface  water,  rainfall,  runoff,  and  waste- 
water. Surface  water  information  should  include 
flow  or  current  as  well  as  quality  measurements. 
Measurements  should  show  the  conditions  before 
and  after  the  addition  of  pollutants.  Runoff  data 
include  flow  and  quality  in  both  combined  and 
separate  storm  sewer  systems.  Measurements 
should  be  taken  at  key  junctions  and  major  out- 
lets, and  treatment  facilities.  An  attempt  should  be 
made  to  provide  correlations  with  parameters 
measured  on-line.  (See  also  wW72-07485)  (Knapp- 
USGS) 
W72-07492 


COMPUTER  PROGRAMS  IN  HYDROLOGY, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07520 


USDAHL-70  MODEL  OF  WATERSHED 
HYDROLOGY, 

Agricultural    Research   Service,    Beltsville,    Md. 

Hydrograph  Lab. 

H.  N.  Holtan,  and  N.  C.  Lopez. 

Available  from  GPO,  Washington  DC  20402,  Price 

$0.75,   Technical   Bulletin   No    1435,   November 

1971.  84  p,  25  fig,  10  tab,  21  ref,  append. 

Descriptors:  'Rainfall-runoff  relationships,  •Com- 
puter programs,  *Mathematical  models,  *Routing, 
Hydrographs,  Infiltration,  Water  balance, 
Evapotranspiration,  Hydrogeology. 

The  mathematical  model  of  watershed  hydrology 
under  study  in  the  USDA  Hydrograph  Laboratory 
is  designed  for  use  in  agricultural  watershed  en- 
gineering. Input  to  the  model  consists  of  a  continu- 
ous record  of  rainfall  weighted  to  represent  the 
watershed.  Soils  on  each  watershed  are  grouped 


by  land  capability  clazses  to  form  hydrologic 
response  zones  for  computing  infiltration, 
evapotranspiration,  and  overland  flow.  Zones 
used  for  each  watershed  typify  the  elevation 
sequence  of  uplands,  hillsides,  and  bottom  lands. 
Evapotranspiration  potentials  are  estimated  by  use 
of  published  pan-evaporation  data.  Infiltration 
capacity  is  expressed  as  an  exhaustion 
phenomenon  convergent  upon  some  constant  rate. 
Rainfall  in  excess  of  infiltration  is  routed  across 
each  soil  zone  and  cascaded  across  subsequent 
soil  zones  en  route  to  the  channel.  Overland  flow 
is  computed  by  an  adaptation  of  the  continuity 
equation  from  runoff  recessions  on  rectangular 
plots.  Channel  flows  and  subsurface  return  flows 
are  routed  by  simultaneous  solutions  of  the  con- 
tinuity equation  and  a  storage  function.  The 
mathematical  model  is  programmed  in  FORTRAN 
and  is  listed  in  the  Appendix.  Generally,  the 
parameters  affecting  water  yield  are  soil  depths, 
root  depths,  evapotranspiration,  and  the  annual 
distribution  of  rainfall.  Flood  peaks  and  recession 
flows  are  most  sensitive  to  rainfall  intensities  and 
the  storage  coefficients  used  in  routing  surface 
and  subsurface  flows.  (Knapp-USGS) 
W72-07578 


SIMULATION  OF  RUNOFF  FROM  DEPRES- 
SION CHARACTERIZED  WATERSHEDS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 
Agricultural  Engineering. 
D.  W.  DeBoer,  and  H.  P.  Johnson. 
American    Society    of    Agricultural    Engineers 
Transactions,  Vol  14,  No  4,  p  615-620,  July-Au- 
gust 1971.  14  fig,  15  ref. 

Descriptors:  *Mathematical  models,  •Rainfall-ru- 
noff relationships,  'Routing,  Simulation  analysis, 
Peak  discharge,  Drainage,  Hydrograph  analysis, 
Iowa,  Drainage  practices,  Drainage  systems. 

A  mathematical  watershed  model  was  developed 
for  the  most  recently  glaciated  region  of  Iowa.  The 
region  is  characterized  by  a  flat  topography,  nu- 
merous shallow  depressional  areas  commonly 
called  'potholes'  and  surf  ace-and-subsurf  ace- 
drainage  facilities.  The  model  uses  precipitation  as 
input  and  simulates  the  hydrologic  watershed 
processes  of  infiltration,  surface  runoff  to  depres- 
sional areas,  soil  moisture  profile  storage, 
evapotranspiration,  and  percolation  of  water  to 
the  water  table.  The  basic  approach  used  for  the 
simulation  of  a  watershed  was  to  conceptually  di- 
vide the  watershed  into  several  independent  units 
called  elemental  watersheds.  The  hydrology  of 
each  elemental  watershed  is  simulated  for  a  storm 
period.  Elemental  watershed  hydrographs  are 
routed  and  combined  to  yield  the  watershed 
discharge  hydrograph.  The  model  contains  four 
elemental  watershed  drainage  options:  (a)  no 
drains,  (b)  subsurface  drains  only,  (c)  surface-inlet 
drains  only  and  (d)  a  combination  of  surface-inlet 
and  subsurface  drains.  The  model  was  used  to 
simulate  five  individual  hydrologic  events  for  the 
24-sq-mile  East  Fork  Hardin  Creek  Watershed, 
Greene  County,  Iowa.  The  deviation  of  simulated 
peak  discharges  from  actual  peak  discharges  was 
from  -8  to  29%  of  the  actual  discharge,  with  a 
mean  deviation  of  8%.  The  simulated  hydrographs 
tended  to  have  steeper  rise  curves  that  the  actual 
hydrographs;  however,  in  general,  the  simulated 
hydrographs  approximated  the  field  hydrograph 
shape  and  size  for  the  simulated  time  interval.  Wet 
antecedent  moisture  conditions  were  common  for 
all  simulated  storm  events.  (Knapp-USGS) 
W72-07732 


AN  OPERATIONAL  WATERSHED  MODEL: 
GENERAL  CONSIDERATIONS,  PURPOSES, 
AND  PROGRESS, 

Central  and  Southern  Florida  Flood  Control  Dis- 
trict, West  Palm  Beach. 
L.  K.  Sinha,  and  L.  E.  Lindahl. 
American    Society    of    Agricultural    Engineers 
Transactions,  Vol  14,  No  4,  p  688-691,  July-Au- 
gust 1971.  7  fig,  16  ref. 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


Descriptors:  'Mathematical  models,  'Systems 
analysis,  'Rainfallarunoff  relationships,  'Water 
management  (Applied),  Water  balance,  Florida, 
Simulation  analysis,  Water  storage.  Lakes, 
Streamflow  forecasting. 
Identifiers:  Kissimmee  River  Basin  (Florida). 

The  Centra]  and  Southern  Florida  Flood  Control 
District  has  an  operational  watershed  model  of  the 
Kissimmee  River  basin.  The  four  principal  com- 
ponents that  make  up  the  district's  operational 
watershed  model  are  rainfall  input  model,  physical 
system  model,  economic  model  for  water  alloca- 
tion, and  some  constraints.  The  model  is  used  to 
determine  the  runoff  entering  into  the  system  from 
an  occurrence  of  rainfall,  to  determine  available 
storage  in  the  zone  of  aeration  or  release  of  water 
from  soil  reservoir  into  the  stream,  to  determine 
the  water  surface  elevations  (particularly  at  the 
head  and  tail  sides  of  the  control  structures  within 
the  system)  corresponding  to  a  set  of  gate  opera- 
tions and  runoff  entering  into  the  system,  and  to 
determine  optimum  allocation  of  water  to  different 
uses  within  the  system.  (Knapp-USGS) 
W72-07734 


THE  EFFECT  OF  A  CYCLONIC  STORM  ON 
THE  ENERGY  FLUXES  AT  THE  URBAN  IN- 
TERFACE--A  PRELIMINARY  EXPERIMENT, 

California  Univ.,  Los  Angeles.  Dept.  of  Geog- 
raphy. 

W.  H.Terjung. 

Archiv  Meteorologie,  Geophysik,  und  Biokli- 
matologie,  Series  B,  No  19,  p  367-416,  1971.  37  fig, 
4  tab,  33  ref. 

Descriptors:  'Climatology,  'Cities,  'Fronts  (At- 
mospheric), 'Heat  budget,  'Boundaries  (Sur- 
faces), Meteorology,  Storms,  California,  Urban 
hydrology,  Albedo,  Evaporation,  Seasonal,  Tem- 
perature, Heat  balance. 

Identifiers:  'Urban  climatology,  'Los  Angeles 
(Calif). 

The  spatial  and  temporal  variations  of  the  energy 
and  moisture  budgets  of  a  megalopolis  (Los  An- 
geles basin)  were  examined  during  a  frontal 
passage  in  February  and  during  an  extremely  clear 
day  in  March  in  order  to  determine  the  possible 
seasonal  extremes.  A  series  of  empirical  and 
physical-theoretical  models  were  tested  and 
proved  to  be  realistic  in  comparison  with  actual 
observations  in  the  field.  Such  models  were  less 
successful  during  the  storm  when  the  city  surface 
received  extremely  low  amounts  of  energy.  The 
frontal  passage  caused  a  reduction  of  92%  of  the 
absorbed  solar  radiation  as  compared  to  the  clear 
day.  Infrared  components  of  the  budget  were 
much  less  affected.  An  increase  of  18%  was  ob- 
served in  atmospheric  counterradiation,  while  net 
radiation  declined  by  93%.  An  inverse  spatial  rela- 
tionship existed  between  incoming  solar  radiation 
and  precipitation.  The  albedo  of  the  urban  surface 
changed  temporally  and  spatially  with  the  respec- 
tive position  of  the  cold  front.  Wet  impermeable 
surfaces  have  a  mirror  effect  in  reflecting  propor- 
tionally greater  amounts  of  radiation.  (Knapp- 
USGS) 
W72-07742 


2B.  Precipitation 


OF 


MACHINE  PROCESSING 

HYDROMETEOROLOGICAL  DATA. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-07283 


ATMOSPHERIC  ICE  NUCLEI  FROM  DECOM- 
POSING VEGETATION, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Resources. 

R.  C.  Schnell,  and  G.  Vali. 

Nature,  Vol  236,  No  5343,  p  163-165,  March  24, 

1972.  3  fig,  6  ref. 


Descriptors:  'Nucleation,  'Ice,  'Decomposing  or- 
ganic matter,  'Cloud  seeding,  'Atmosphere, 
Vegetation,  Leaves,  Soils,  Temperature,  In- 
vestigations, Analytical  techniques,  Artificial 
precipitation. 
Identifiers:  'Ice  nuclei. 

Tests  with  derivatives  of  decaying  vegetation  sug- 
gest that  a  large  source  of  active  atmospheric  ice 
nulcei  for  use  in  cloud  seeding  might  have  been 
discovered.  Soils  having  higher  contents  of  or- 
ganic matter  are  better  nucleators  than  pure  clays 
or  sands.  Soil  samples  from  near  the  surface  con- 
tain more  ice  nuclei  than  samples  from  a  few  feet 
below  the  surface.  The  evolution  of  decomposed 
vegetation  was  traced  with  respect  to  nucleating 
ability.  Samples  were  collected  from  different 
parts  of  trees  and  shrubs  at  different  times  of  the 
year.  The  nuclei  found  in  decomposing  leaves 
were  termed  'leaf-derived  nuclei'  (LDN).  The 
clearest  demonstration  that  LDN  result  from  ac- 
tive decomposition  emerged  from  experiments  in 
which  nucleus  contents  were  examined  at  various 
times  during  the  decay  process.  LDN  could  be 
substituted  for  silver  iodide  in  artificial  cloud  seed- 
ing. The  use  of  such  natural  substances  for  cloud 
seeding  would  be  preferred  to  the  use  of  mildly 
toxic  heavy  metals.  (Woodard-USGS) 
W72-07293 


ERROR  EVALUATION  IN  DETERMINING 
CONCENTRATION  AND  SIZE  OF  FOG  DROPS 
WITH  THE  AELITA  INSTRUMENT, 

L.  G.  Akul'shina,  V.  N.  Aref 'yev,  N.  K. 
Nikiforova,  and  G.  I.  Shchelchkov. 
Available  from  NTIS,  Springfield,  Va  22151  as 
AD-733  504,  Price  $3.00  paper  copy;  $0.95  in 
microfiche.  Army  Materiel  Command  Foreign 
Science  and  Technology  Center  Technical  Trans- 
lation Report  FSTC-HT-23- 109-71,  October  1971. 
lip,  6  fig,  8  ref. 

Descriptors:  'Fog,  'Aerosols,  'Particle  size,  'In- 
strumentation,   'Distribution    patterns,    Calibra- 
tions, Sampling. 
Identifiers:  Aelita  fog  counter  (USSR). 

The  Aelita  photoelectric  counter  (USSR)  can  mea- 
sure the  drop  size  spectrum  of  fogs  from  2  to  15 
microns.  Error  in  measuring  the  smallest  drops  is 
17.5%.  As  the  drop  concentration  increases,  the 
error  in  counting  increases.  However  the  error 
contributed  by  the  statistics  of  the  recording  can 
be  compensated  by  a  correction  factor.  When  such 
correction  is  employed,  the  error  does  not  exceed 
7%  at  a  concentration  of  not  more  than  2,000  drops 
per  cubic  centimeter.  Errors  caused  by  aspiration 
and  diffusional  precipitation  of  drops  in  the  coun- 
ter's collection  device  can  be  ignored.  (Knapp- 
USGS) 
W72-07466 


GENERATION  OF  SERIALLY  CORRELATED 
NONNORMALLY  DISTRIBUTED  RAINFALL 
DURATIONS, 

Auckland  Univ.  (New  Zealand). 

A.  J.  Raudkivi,  and  N.  Lawgun. 

Water  Resources  Research,  Vol  8,  No  2,  p  398- 

409,  12  fig,  7  tab,  9  ref,  April  1972. 

Descriptors:  'Rainfall  disposition,  'Simulated 
rainfall,  'Simulation  analysis,  'Synthetic  hydrolo- 
gy, 'Time  series  analysis,  Variability,  Stochastic 
processes,  Markov  processes,  Depth-area-dura- 
tion analysis,  Statistical  models,  Mathematical 
models.  Duration  curves. 

Identifiers:  'Rainfall  duration,  'Auckland  (New 
Zealand). 

A  practical  and  simple  technique  may  be  used  to 
generate  a  long  series  of  serially  correlated  non- 
normally  distributed  rainfall  duration  events.  Rain- 
fall durations  are  defined  as  the  length  of  a  con- 
tinuous spell  of  nonzero  10-minute  interval  rainfall 
depths.  The  serial  correlation  of  the  historical  data 
is  modeled  by  the  autoregression  scheme,  and  the 
skewness  is  described  by  the  Pearson  type  3  dis- 


tribution functions.  The  model  was  tested  with 
rainfall  data  from  Auckland,  New  Zealand.  The 
results  were  reproduced.  Preliminary  results  are 
also  given  for  rainfall  data  generated  by  the  model 
for  two  other  locations  with  differing  climatic  con- 
ditions. (Knapp-USGS) 
W72-07480 


REVIEW    OF    THE    INFLUENCES    OF    THE 
GREAT  LAKES  ON  WEATHER, 

Illinois  State  Water  Survey,  Urbana. 
S.  A.  Changnon,  Jr.,  and  D.  M.  A.  Jones. 
Water  Resources  Research,  Vol  8,  No  2,  p  360- 
371, 11  fig,  1  tab,  36  ref,  April  1972. 

Descriptors:  'Great  Lakes,  'Meteorology,  Synop- 
tic analysis,  Weather  data,  Climatology,  Precipita- 
tion   (Atmospheric),    Weather    patterns,     Lake 
breezes,  Heat  transfer. 
Identifiers:  'Lake  effect  (Weather). 

The  considerable  influence  of  the  masses  of  water 
in  the  Great  Lakes  on  the  weather  over  and  around 
the  Lakes  and  the  average  lake-related  weather  al- 
terations are  reviewed.  Emphasis  is  placed  on 
delineating  both  the  known  facts  and  those  that  are 
inadequately  known.  The  lack  of  extensive  con- 
tinuous weather  measurements,  particularly  over 
the  lakes,  makes  definitive  areal  assessments  of 
lake  influences  on  the  weather  around  them  dif- 
ficult. Whether  the  lakes  act  as  the  energy  sources 
or  sinks  on  a  daily  seasonal  basis  depends  on  the 
relative  temperature  of  the  waters  and  the  overly- 
ing air.  Over  the  lakes  and  their  downwind  shore 
areas,  the  lake-caused  average  changes  in  cloud 
and  precipitation  amounts  represent  5-15%  reduc- 
tions in  summer  and  5-45%  increases  in  winter  in 
comparison  with  upwind  values.  (Knapp-USGS) 
W72-07483 


CLIMATIC  IMPLICATION  OF  A  LATE 
PLEISTOCENE  OSTRACODE  ASSEMBLAGE 
FROM  SOUTHEASTERN  VIRGINIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07591 


A  SYSTEM  FOR  CORRELATIONG  TRITIUM 
OXIDE  TRANSPORT  IN  VEGETATION  WITH 
MICROMETEOROLOGICAL  VARIABLES, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07843 


2C.  Snow,  Ice,  and  Frost 


ATMOSPHERIC  ICE  NUCLEI  FROM  DECOM- 
POSING VEGETATION, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Resources. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-07293 


AIR    PHOTO    ANALYSIS    OF    BLOCKFIELD 
FABRICS  IN  TALUS  VALLEY,  TASMANIA, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Al- 
pine Research. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-07313 


SNOW  COVER  OF  THE  CRIMEAN  HIGHLAND 
AND  WAYS  OF  REGULATING  IT, 

Y.  K.  Teleshek. 

Lesovod    Agrolesomelior    Respub    Mezhvedom 

Temat  Nauch  Sb.  15.  53-64.  1968. 

Identifiers:      Beech-D,      Conservation,      Cover, 

Crimean,  Forest,  Highland,  Pastures,  Percolation, 

Pine-G,  Regulating,  Snow,  USSR. 

Snow   measurement    surveys   were   carried   out 
along  two  transects-the  field  transect  (2,400  m 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


long)  and  forest  transect  (400  m)  within  a  mature 
beech  forest.  Thickness  of  the  snow  cover  during 
the  entire  observation  period  was  highest  in  Feb.; 
density  was  highest  at  the  end  of  March. 
Thickness  of  snow  cover  and  the  water  reserves 
were  higher  in  the  forest  than  in  the  yaila  (highland 
pasture).  Snow  cover  was  thicker  on  the  leeward 
(southeastern)  slope  than  on  the  windward  slopes. 
In  the  snow  drift  of  the  karst  sinkholes,  the  water 
reserves  often  reach  600-850  mm  on  the  leeward 
slopes  and  the  snow  persists  until  the  middle  of 
May.  Forest  plantings  in  the  yaila  accumulate  and 
conserve  snow  and  create  favorable  conditions  for 
a  slow,  deep  percolation  of  thaw  water  into  karst 
limestone.  Even  young  forest  cultures  are  condu- 
cive in  this  case  to  snow  accumulation:  in  3-yr-old 
pure  Scotch  pine  stands  at  the  bottom  and  the 
slopes  of  karst  valleys,  the  snow  thickness  was  20- 
100%  greater  at  the  end  of  Feb.  1962  than  in  the  ad- 
joining meadow  plots,  and  in  the  same  pine  stands 
with  a  50%  admixture  of  shrubs,  the  average  snow 
thickness  exceeded  52  cm.  Strip  plantations  of 
pine  were  distinguished  by  a  particularly  high  ac- 
cumulation of  snow.  On  the  areas  near  the  yaila 
borders  it  is  recommended  to  create  a  net  of  snow- 
retaining  forest  strips,  whereas  on  the  slopes  and 
along  the  karst  depressions  it  is  suggested  to 
establish  forest  outlier  groups  or  forest  stands  for 
water  conservation.-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07401 


PALEOGEOGRAPHIC         CHARACTERISTICS 
AND  ABSOLUTE  AGE  OF  THE  VALDAY  GLA- 
CIAL MAXIMUM  NEAR  LAKE  KUBENSKOYE 
(PALEOGEOGRAFICHESKIYE  OSOBENNOSTI 
I  ABSOLYUTNYY  VOZRAST  MAKSIMAL'NOY 
STADII    VALDAYSKOGO    OLEDENENIYA     V 
RAYONE  KUBENSKOGO  OZERA), 
Leningrad  State  Univ.  (USSR). 
Kh.  A.  Arslanov,  V.  G.  Auslender,  L.  I.  Gromova, 
A.  I.  Zubkov,  and  V.  I.  Khomutova. 
Akademiya  Nauk  SSSR  Doklady,  Vol  195,  No  6,  p 
1395-1398,  1970.  1  fig,  8  ref. 

Descriptors:  *Paleolimnology,  "Lake  sediments, 
•Glacial  sediments,  *Glaciation,  *Age,  Radioac- 
tive dating,  Dendrochronology,  Palynology,  Pol- 
len, Spores,  Glacial  drift,  Lake  beds,  Peat. 
Identifiers:  *USSR,  "Vologda  Oblast,  "Lake  Ku- 
benskoye,  "Paleogeography,  Paleobotany,  Car- 
pology. 

Investigations  were  conducted  in  the  summer  of 
1967  at  key  points  along  the  Puchka  River  near 
Pokrovskoye  village  and  along  the  Shchepinka 
River  near  Irkhino  village  in  the  Vologda  Oblast  to 
study  lacustrine  sediments  exposed  along  these 
rivers  and  to  collect  material  for  radiocarbon, 
spore-pollen,  carpologic,  and  lithologic  analyses. 
Radiocarbon  dates  for  the  lacustrine  interglacial 
formation  along  the  Puchka  River  directly  under- 
lying the  Valday  glacial  maximum  suggest  that  this 
stage  is,  at  most,  20-21  thousand  years  old.  These 
data  from  the  Lake  Kubenskoye  area  are  the  first 
obtained  for  the  Russian  Plain  on  the  age  of  the 
Valday  glacial  maximum  and  its  peripheral  zone, 
and  agree  with  data  on  the  Brndenburg  glacial 
maximum  in  East  Germany.  (Josefson-USGS) 
W72-07453 


AGE  OF  THE  LAST  GLACIAL  MAXIMUM  IN 
THE  VICINITY  OF  GRODNO  (O  VOZRASTE 
MAKSIMAL'NOY  STADH  POSLEDNEGO 
OLEDENENIYA  V  RAYONE  GRODNO), 

Leningrad  State  Univ.  (USSR);  and  Geografo- 
Ekonomicheskii  Nauchno-Issledovateskii  Institut, 
Leningrad  (USSR). 

Kh.  A.  Arslanov,  L.  N.  Voznyachuk,  F.  Yu. 
Velichkevich,  A.  I.  Zubkov,  and  Ye.  G.  Kalechits. 
Akademiya  Nauk  SSSR  Doklady,  Vol  202,  No  1 ,  p 
155-158, 1972.  1  fig,  1  tab,  10  ref. 

Descriptors:  "Glaciation,  *Age,  'Radioactive  dat- 
ing, Carbon,  Palynology,  Dendrochronology, 
Vegetation,  Root  systems,  Silts,  Terraces 
(Geologic),  Glacial  drift,  Detritus,  Humic  acids, 
Sampling,  Laboratory  tests. 


Identifiers:  *USSR,  *Belorussia,  Grodno  Oblast, 
Neman  River,  Glacial  maximum,  Paleogeography, 
Paleocarpology. 

Investigations  begun  in  1955  in  a  region  north  of 
Grodno  near  Gozha  on  the  right  bank  of  the 
Neman  River  (Belorussian  SSR)  were  continued  in 
1968-69  to  study  the  absolute  age  of  plant  remains 
from  subglacial  silts  of  the  area.  Age  of  the  sam- 
ples was  determined  by  C-14  in  the  Laboratory  of 
Geochronology  of  the  Institute  of  Economic 
Geography,  Leningrad  State  University.  Particular 
care  was  given  to  the  problem  of  sample  con- 
tamination by  foreign  carbon  during  sampling  and 
laboratory  analysis.  Humic  acids  (introduced  with 
groundwater)  and  Recent  plant  roots  were  the 
principal  source  of  contamination  of  the  organic 
residue.  It  may  be  concluded  that  (1)  the  upper 
part  of  the  silt  horizon  included  plant  detritus 
formed  23,000-25,000  years  ago  and  (2)  the  flu- 
vioglacial  sandy-gravel-pebble  deposits  and  sands 
on  silts  beneath  moraines  of  the  Valday  glacial 
maximum  are  less  than  23,000  years  old.  The 
results  obtained  agree  with  the  last  glacial  max- 
imum in  Western  Europe,  Siberia,  and  North 
America.  (Josefson-USGS) 
W72-07454 


SNOWMELT  ENERGY  EXCHANGE  IN  THE 
LAKE  SUPERIOR  REGION, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Civil  Engineering. 

H.  S.  Santeford,  Jr.,  G.  R.  Alger,  and  J.  G.  Meier. 
Water  Resources  Research,  Vol  8,  No  2,  p  390- 
397,  8  fig,  2  tab,  8  ref,  April  1972. 

Descriptors:  *Snowmelt,  *Heat  budget, 
"Michigan,  Great  Lakes  Region,  Heat  transfer, 
Thawing,  Geothermal  studies,  Melting,  Base  flow, 
Runoff,  Snow  cover,  Water  yield,  Climatology, 
Air  temperature,  Hydrogeology. 

Snowmelt  was  studied  for  2  years  in  the  Upper 
Peninsula  of  Michigan.  Although  the  ground  was 
frozen  in  early  winter,  it  thawed  and  remained  un- 
frozen as  snow  accumulated.  The  unfrozen  ground 
allowed  the  production  and  infiltration  of  ground 
melt,  which  gave  rise  to  a  winter  base  flow  twice 
that  of  summer.  A  standard  equation  for  predicting 
air-snowpack  moisture  exchange  was  inadequate, 
especially  when  condensation  occurred.  This  dis- 
crepancy is  due  to  the  occurrence  of  condensation 
just  above,  rather  than  at,  the  snow  surface,  so 
that  the  latent  heat  is  released  largely  to  the  air 
rather  than  to  the  snowpack.  (Knapp-USGS) 
W72-07481 


SURFACE  WATER  TEMPERATURE  AND  ICE 
REGIMES  OF  GEORGIAN  BAY, 

Atmospheric  Environment  Service,  Toronto  (On- 
tario). 

M.  S.  Webb. 

Water  Resources  Research,  Vol  8,  No  2,  p  372- 
389,  17  fig,  1  tab,  16  ref,  April  1972. 

Descriptors:    "Lake   ice,   "Lake  Huron,   "Water 
temperature.  Great  Lakes,  Surveys,  Water  circu- 
lation, Freezing,  Thawing,  Heat  budget. 
Identifiers:  "Georgian  Bay  (Lake  Huron). 

Data  from  38  airborne  radiation  thermometer  sur- 
veys of  Georgian  Bay  (a  part  of  the  Laurentian 
Great  Lakes  system)  were  used  to  determine  the 
areal  patterns  of  surface  water  temperature  and 
their  seasonal  variation.  Although  the  limited  ob- 
servational period  makes  the  resulting  maps  tenta- 
tive, nevertheless  definitive  patterns  have 
emerged.  Of  particular  interest  are  the  marked 
control  of  surface  water  temperature  by  water 
depth  and  the  influx  of  cool  surface  water  from 
Lake  Huron  during  July  and  August.  Ice  is  found 
on  Georgian  Bay  from  about  mid-December 
through  to  late  April;  the  areal  extent  showed  wide 
year  to  year  variation  with  the  maximum  area 
ranging  from  40  to  90%  of  the  whole.  (Knapp- 
USGS) 
W72-07482 


EFFECTS  OF  SNOW  ON  SOLE  WATER  MEA- 
SUREMENT BY  NEUTRON  MODERATION, 

Agricultural  Research  Service,  Mandan,  N.  Dak. 
Northern  Great  Plains  Research  Center. 
R.  T.  Vredenburg,  and  W.  O.  Willis. 
Can  J  Soil  Sci.  50  (3):  463-464.  1970.  Illus. 
Identifiers:  Measurement,  Moderation,  Neutron, 
Snow,  Soil. 

Field  experimentation  was  conducted  on  Grail  silt 
loam  and  Parshall  fine  sandy  loam.  The  snow  was 
first  removed  to  desired  depths  and  diameters. 
Depth  of  snow  cover  was  69  cm  with  a  water  con- 
tent of  9.7  cm.  Neutron  moisture  readings  were 
taken  with  the  neutron  source  at  5,  10,  15  and  20 
cm  below  the  soil  surface.  Readings  from  the  Grail 
silt  loam  site  and  those  taken  in  the  Parshall  fine 
sandy  loam  showed  similar  results.  Soil  water 
decreased  as  the  snow  cover  decreased.  The  snow 
cover  on  both  soil  types  influenced  the  readings  to 
a  source  depth  of  at  least  15  cm.  When  soil  water 
measurements  under  winter  conditions  are  taken 
by  neutron  moderation  from  in-place  access  tubes, 
the  removal  of  the  snow  cover  prior  to  taking 
readings  is  necessary  .-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07485 


GLACIAL  PROCESSES  AND  THEIR  RELA- 
TIONSHIP TO  STREAMFLOW  -  FLUTE  GLA- 
CIER, ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
W.  E.  Long. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  694,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Alaska  Institute  of  Water 
Resources,  College,  Publication  No.  IWR-18, 
January,  1972.  22  p,  3  fig,  2  tab,  2  ref,  6  append. 
OWRRA-021-ALAS(1). 

Descriptors:     "Glaciers,     "Ablation,    Snowmelt, 
Precipitation,   Melting,    "Water  supply,   Alaska, 
Water  sources,  Watersheds,  Model  studies. 
Identifiers:    "Anchorage    (Alas),    "Flute    glacier 
(Alas). 

An  attempt  was  made  to  determine  the  mass 
balance  of  a  small  north-facing  glacier  near 
Anchorage,  Alaska.  The  model  proposed  was  that 
discharge  from  the  Flute  Glacier  drainage  system 
should  come  from  (1)  snowmelt  of  the  previous 
winter's  snow,  (2)  precipitation  during  the  melt 
season,  and  (3)  ablation  of  glacier  ice.  Mass  blance 
studies  showed  a  net  loss  to  the  glacier  of 
120,973,000  cubic  feet  of  water  during  the  1968-69 
season.  Indications  are  that  at  this  rate  of  loss, 
Flute  Glacier  would  disappear  in  approximately  85 
years.  Flute  Glacier  was  determined  to  be  the 
dominant  source  of  water  for  the  uppermost  part 
of  the  South  Fork  of  the  Eagle  River,  which  is  in- 
cluded in  the  water  supply  plan  for  Anchorage, 
Alaska.  (Hartman-AJaska) 
W72-07522 


ON      HYDRAULIC      ROUGHNESS      OF      ICE 
COVERS, 

Lund  Inst,  of  Tech.  (Sweden). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-07543 


ICE  FORMATION  -  A  REVIEW  OF  THE 
LITERATURE  AND  BUREAU  OF  RECLAMA- 
TION EXPERIENCE, 

Bureau  of  Reclamation,  Denver,  Colo. 

P.  H.  Burgi,  and  P.  L.  Johnson. 

Report  REC-ERC-71-8,  Sept  1971.  27  p,  18  fig,  3 

tab,  51  ref. 

Descriptors:  "Reviews,  "Ice  cover,  "Ice  jams, 
"Frazil  ice,  "Ice-water  interfaces,  Ice,  Stability, 
Flow,  Slush,  Roughness  coefficient,  Forecasting, 
Flow  rates,  Lake  ice,  Hydraulic  models,  Reservoir 
operation,  Hydraulic  structures.  Model  studies, 
River  flow,  Reservoirs,  Canals,  Bibliographies, 
Remedies. 

Identifiers:  Ice  control,  Ice  sheet,  Ice-crystal 
process,  "Ice  breakup,  "Ice  formation,  Ice  preven- 
tion. 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


This  state  of  the  art  review  covers  published  infor- 
mation concerning  the  effect  of  ice  on  rivers, 
reservoirs,  and  the  operation  of  hydraulic  struc- 
tures. Major  icing  conditions  that  have  occurred 
on  Bureau  of  Reclamation  projects  are  reviewed. 
Formation  of  frazil  ice,  border  ice,  and  ice  cover  is 
explained.  The  stability  of  ice  cover  is  reviewed 
and  equations  developed  relating  to  thickness  of 
the  upstream  edge  of  the  ice  cover  to  a  modified 
Froude  number.  Roughness  coefficients  for  the 
under  surface  of  an  ice  cover  are  discussed. 
Generally,  the  coefficients  gradually  decrease  dur- 
ing the  winter.  The  maximum  coefficient  is  ob- 
served during  the  first  3  days  of  freezeup.  An 
equation  for  determining  the  coefficient  of 
roughness  is  given.  As  the  cover  of  ice  jams  form 
in  a  natural  river,  the  ice  products  added  head  loss 
and  the  upstream  water  levels  rise,  causing  flood- 
ing. Frazil  ice  in  reservoirs  can  clog  trashracks  of 
water  intakes,  wicket  gates,  and  turbine  propeller 
blades.  Several  solutions  for  coping  with  ice 
problems  are  given.  (USBR) 
W72-07545 


DEPTH-TIME-TEMPERATURE  RELATION- 
SHIPS OF  ICE  CRYSTAL  GROWTH  IN  POLAR 
GLACIERS, 

Cold   Regions   Research  and   Engineering  Lab., 

Hanover,  N.H. 

A.J.Gow. 

Research  Report  300,  October  1971.  18  p,  9  fig,  2 

tab,  12  ref,  append.  NSF  Grants  GA-2,  GA-66, 

GA-156. 

Descriptors:    'Crystal   growth,    'Glaciers,    Firn, 
•Ice,  'Cryology,  Freezing,  Antarctic,  Glaciology, 
Rheology,  Temperatures. 
Identifiers:  Greenland. 

The  growth  of  ice  crystals  as  a  function  of  depth 
and  time  in  polar  firn  and  glacier  ice  was  in- 
vestigated at  a  number  of  locations  in  Antarctica 
and  Greenland.  Crystal  size  increases  essentially 
linearly  with  the  age  of  samples.  Crystal  growth 
rates  are  strongly  temperature  dependent,  with 
growth  very  much  retarded  at  lower  temperatures. 
At  Camp  Century,  Greenland,  where  the  firn  tem- 
perature is  -25  deg  C  (constant  below  10  m  depth) 
crystals  grow  approximately  23  times  faster  than 
at  Plateau  Station,  Antarctica,  where  the  in  situ 
temperature  is  -57  deg  C.  The  temperature  depen- 
dence of  the  crystal  growth  rate  is  an  exponential 
function  of  temperature.  Crystal  growth  rates  in 
polar  firn  and  ice  can  be  expected  to  vary  by  about 
two  orders  of  magnitude  over  the  temperature 
range  -60  deg  C  to  -15  deg  C.  Examination  of  the 
changes  in  the  pore-crystal  structure  relationships 
to  a  depth  of  100  m  at  Camp  Century  shows  that 
these  changes  closely  resemble  those  occurring  in 
the  full-scale  isothermal  sintering  of  powder  com- 
pacts. (Knapp-USGS) 
W72-07760 


2D.  Evaporation  and  Transpiration 


THE  EFFECT  OF  ANTITRANSPIRANT  CHEMI- 
CALS ON  THE  TRANSPIRATION  AND 
PHYSIOLOGY  OF  TAMARISK, 

Arizona    Univ.,    Tucson.    Dept.    of    Watershed 

Management. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-07358 


EFFECT  OF  USING  AVERAGED  DATA  ON 
THE  COMPUTED  EVAPORATION, 

Geological  Survey,  Fort  Collins,  Colo. 

H.  E.  Jobson. 

Water  Resources  Research,  Vol  8,  No  2,  p  513- 

518,  April  1972.  1  fig,  10  ref. 

Descriptors:  'Evaporation,  'Data  processing, 
'Water  loss,  Equations,  Mass  transfer,  Humidity, 
Winds,  Statistics,  Meteorological  data,  Oklahoma. 
Identifiers:  'Lake  Hefner  (Okla). 


Because  it  is  seldom  necessary  to  determine  the 
total  evaporation  from  a  body  of  water  for  short 
periods  of  time,  meteorologic  data  that  have  been 
averaged  over  long  intervals  of  time  and  the 
semiempirical  mass  transfer  equation  are  often 
used  to  determine  the  total  evaporation.  The  effect 
of  averaging  wind  speeds  and  temperatures  on  the 
computed  evaporation  is  discussed.  Data  collected 
during  a  15-month  interval  at  Lake  Hefner  near 
Oklahoma  City,  Oklahoma,  were  analyzed.  Each 
set  of  data  represents  the  average  meteorologic 
conditions  during  a  30-minute  time  interval.  From 
these  data  the  effect  of  averaging  for  periods  of  3 
hours,  1  day,  and  1  month  was  determined.  The 
value  of  the  coefficient  in  the  semiempirical  mass 
transfer  formula  is  independent  of  the  averaging 
time  when  this  time  is  less  than  1  day  in  length. 
The  frequency  distribution  of  the  averaging  error 
was  determined  for  each  averaging  period.  An 
averaging  error  larger  than  plus  or  minus  5%  oc- 
curred about  3%  of  the  time  for  3-hour  averages 
and  about  20%  of  the  time  for  daily  averages. 
Averaging  periods  should  be  shorter  than  1  month 
in  situations  similar  to  those  at  Lake  Hefner.  (K- 
napp-USGS) 
W72-07472 


ERRORS  IN  OUTPUT  OF  HYDROLOGIC 
MODELS  DUE  TO  ERRORS  IN  INPUT  POTEN- 
TIAL EVAPOTRANSPIRATION, 

Agricultural  Research  Service,  University  Park, 

Pa. 

L.  H.  Parmele. 

Water  Resources  Research,  Vol  8,  No  2,  p  348- 

359,  April  1972.  10  fig,  1  tab,  12  ref. 

Descriptors:  'Mathematical  models,  'Evapotrans- 
piration,  'Water  balance,  'Simulation  analysis, 
Synthetic  hydrology,  Systems  analysis,  Rainfall- 
runoff  relationships. 

Identifiers:  Error  analysis  (Model  studies),  Stan- 
ford Watershed  Model. 

To  give  some  perspective  to  the  importance  of  ac- 
curate evapotranspiration  (ET)  input  data  to 
hydrologic  models,  computed  output  from  three 
hydrologic  models  was  considered  as  the  true 
watershed  response.  Variations  in  the  form  of  ran- 
dom fluctuations  and  fixed  biases  were  introduced 
into  the  potential  evapotranspiration  (Pet)  input 
data  of  the  test  models.  By  leaving  the  other  inputs 
and  parameters  unchanged,  the  effect  of 
evapotranspiration  on  streamflow  under  the  regu- 
lation of  the  other  components  in  the  model  is 
shown.  A  constant  bias  of  20%  in  the  Pet  input 
data  has  a  cumulative  effect  and  results  in  con- 
siderable error  in  the  computed  hydrograph  peaks 
and  recession  characteristics,  whereas  the  in- 
fluence of  the  random  error  on  estimated  stream- 
flow  was  generally  not  measurable  for  the 
watersheds  and  models  studied.  (Knapp-USGS) 
W72-07484 


AN  EXPERIMENTALLY  DERIVED  MODEL 
FOR  ACTUAL  EVAPOTRANSPIRATION, 

Kansas  Univ.,  Lawrence.  Dept.  of  Geography  and 
Meteorology. 
J.  R.  Eagleman. 

Agric  Meteorol.  8  (4/5):  385-394.  1971.  DJus. 
Identifiers:  Model,  Moisture,  Plant,  Soil,  Trans- 
piration. 

Experimental  data  from  several  different  climatic 
regions  were  used  to  develop  a  statistical  model 
for  actual  water  loss  rates  from  land  surfaces.  The 
actual  evapotranspiration  rate  was  considered  to 
be  influenced  by  the  amount  of  available  water  in 
the  soil  and  by  meteorological  and  plant  conditions 
which  determine  the  potential  evapotranspiration 
rate.  Experimental  measurements  of  these  3  varia- 
bles from  various  environmental  conditions  were 
combined  into  a  single  model  expressing  the  com- 
posite relationship.  Actual  evapotranspiration 
rates  were  calculated  from  this  relationship  using 
the  variables  soil  moisture  and  potential 
evapotranspiration.  Initial  testing  showed  that  the 
model  gave  satisfactory  results  when  used  for  esti- 


mating moisture  changes  in  the  soil. -Copyright 

1972,  Biological  Abstracts,  Inc. 

W72-07612 


2E.  Streamflow  and  Runoff 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  7.  LOWER  MIS- 
SISSD7PI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07281 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  6.--MISSOURI 
RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07282 


USE  OF  WEHtS  AND  FLUMES  IN   STREAM 
GAUGING. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-07284 


A  SUMMARY  OF  METHODS  FOR  THE  COL- 
LECTION AND  ANALYSIS  OF  BASIC 
HYDROLOGIC  DATA  FOR  ARID  REGIONS, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-07286 


GEOHYDROLOGIC  SUMMARY  OF  THE 
PEARL  RIVER  BASIN,  MISSISSIPPI  AND 
LOUISIANA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07321 


WATER    RESOURCES    INVESTIGATIONS    IN 
IDAHO,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07390 


WATER    RESOURCES    INVESTIGATIONS    IN 
COLORADO,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07391 


WATER    RESOURCES    INVESTIGATIONS    IN 
GEORGIA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07392 


APPLICATION  OF  THE  CONVOLUTION 
EQUATION  TO  STREAM-AQUIFER  RELA- 
TIONSHIPS, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07475 


RECURRENCE  INTERVALS  BETWEEN  EX- 
CEEDANCES  OF  SELECTED  RIVER  LEVELS: 
4.  SEASONAL  STREAMS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

K.  D.  Woodyer,  C.  A.  McGilchrist,  and  T.  G. 

Chapman. 

Water  Resources  Research,  Vol  8,  No  2,  p  435- 

443,  April  1972.  7  tab,  8  ref. 

Descriptors:  'Streamflow  forecasting,  'Time  se- 
ries analysis,  'Frequency  analysis,  'Flood  recur- 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


rence  interval,   Seasonal,  Regimen,  Probability, 
Variability,  Statistical  methods. 

Seasonality  in  stream  behavior,  as  expressed  by 
the  frequency  of  exceedance  of  selected  river 
levels,  may  be  determined  by  a  simple  test.  The 
nonseasonal  point  and  interval  estimates  for  the 
mean  recurrence  interval  between  exceedances 
were  found  to  be  robust  for  all  70  seasonal  streams 
tested.  The  estimates  are  not  improved  by  the  ad- 
ditional information  in  a  multiplicative  model 
based  on  relative  constancy  of  the  seasonal  pat- 
tern over  the  range  of  upper  river  levels.  (Knapp- 
USGS) 
W72-07478 


COMPUTER  PROGRAMS  IN  HYDROLOGY, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 

C.  E.  Bowers,  A.  F.  Pabst,  and  S.  P.  Larson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  692,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Minnesota  Water  Resources 
Research  Center,  Minneapolis  Bull.  44,  January 
1972,  172  p,  214  ref.  OWRR  A-020-MINN  (4). 

Descriptors:  'Computer  programs,  'Hydrology, 
•Mathematical  models,  Digital  computers,  Sur- 
face water,  Groundwater,  Water  data,  Hydro- 
graphs,  River  forecast,  Watersheds,  'Computers. 
Identifiers:  'Pearson  Type  III  Method, 
'Backwater  programs. 

Many  computer  programs  in  the  field  of  hydrology 
are  developed  each  year  and  are  playing  an  in- 
creasingly important  part  in  both  research  and 
design  activities  in  hydrology.  Many  of  these  pro- 
grams are  available  for  use  by  other  agencies,  or- 
ganizations, and  individuals.  A  study  was  un- 
dertaken to  review  available  programs  in  hydrolo- 
gy and  to  provide  information  on  representative 
programs.  Information  ranging  from  the  title  only 
of  the  program  to  listings,  source  decks,  and  docu- 
mentation was  reviewed  for  about  200  programs. 
Of  these,  25  were  selected  for  operation  on  a  CDC 
6600  computer  and/or  preparation  of  an  abstract. 
The  report  discusses  problems  associated  with 
adapting  programs  to  a  given  computer  and  with 
understanding  the  technical  procedure  on  which 
the  program  was  based.  (Walton-Minnesota) 
W72-07520 


GLACIAL  PROCESSES  AND  THEIR  RELA- 
TIONSHIP TO  STREAMFLOW  -  FLUTE  GLA- 
CIER, ALASKA, 

Alaska  Univ. ,  College.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-07522 


RESONANCE      OF      UNBOUNDED      WATER 
BODIES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-07524 


WATER-QUALITY  RECORDS  FOR  THE  HUB- 
BARD CREEK  WATERSHED,  TEXAS,  OC- 
TOBER 1967-SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07577 


WATER    RESOURCES    INVESTIGATIONS    IN 
ARIZONA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07579 


WATER    RESOURCES    INVESTIGATIONS    IN 
ALASKA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07580 


GEOLOGY  AND  WATER  RESOURCES  OF  THE 
BITTERROOT  VALLEY,  SOUTHWESTERN 
MONTANA, 

Geological    Survey    Water-Supply    Paper    1889, 
1972.  80  p,  32  fig,  1  plate,  13  tab,  31  ref. 
R.  G.  McMurtrey,  R.  L.  Konizeski,  M.  V. 
Johnson,  J.  H.  Bartells,  and  H.  A.  Swenson. 
Available  from  GPO,  Washington,  DC  20402  Price 
$1.00  (paper  cover).  Geological  Survey   Water- 
Supply  Paper  1889,  1972.  80  p,  32  fig,  1  plate,  13 
tab,  31  ref. 

Descriptors:  'Water  resources,  'Geology, 
'Hydrologic  data,  'Basic  data  collections,  'Mon- 
tana, River  basins,  Groundwater,  Surface  waters, 
Hydrogeology,  Aquifers,  Water  wells,  Water 
yield,  Water  utilization,  Groundwater  recharge, 
Water  quality,  Chemical  analysis,  Streamflow, 
Runoff. 
Identifiers:  'Bitterroot  Valley  (Mont). 

The  Bitterroot  Valley  in  southwestern  Montana  is 
a  Late  Cretaceous  structural  basin  partly  filled  at 
its  deepest  point  by  more  than  1 ,640  feet  of  Tertia- 
ry sediments.  Beneath  the  flood  plain  and  low  ter- 
races of  the  present  Bitterroot  River,  about  40  feet 
of  Quaternary  alluvium  overlies  the  Tertiary  sedi- 
ments. Each  spring  and  summer,  at  rates  greatly 
exceeding  discharge,  water  infiltrates  to  the 
groundwater  reservoir  in  the  Tertiary  and  Quater- 
nary rocks.  During  the  fall  and  winter,  water  is 
released  from  storage.  New  recharge  in  the  spring 
of  1958  and  1959  was  about  90,000  and  82,000  acre- 
feet,  respectively.  New  discharge  during  the  rest 
of  each  year  was  about  90,000  and  76,000  acre- 
feet,  respectively.  Some  surface  water  available 
for  recharge  during  high  runoff  each  spring  is  re- 
jected. During  the  1958  and  1959  water  years,  total 
surface-water  inflow  was  about  1 .7  million  and  2.0 
million  acre-feet,  respectively.  Consumptive  use 
during  these  water  years  was  about  450,000  and 
400,000  acre-feet,  respectively.  Water  in  Bitter- 
root Valley  is  of  satisfactory  chemical  quality  for 
domestic,  stock,  municipal,  and  most  industrial 
uses.  (Woodard-USGS) 
W72-07584 


WATER  TEMPERATURES  OF  CALIFORNIA 
STREAMS,  DELTA-CENTRAL  SIERRA  SUBRE- 
GION, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  C.  Blodgett. 

Geological  Survey  Open-file  Report,  January  24, 

1972. 49  p,  4  fig,  1  tab,  24  ref. 

Descriptors:  'Water  temperature,  'Streams, 
'California,  'Data  collections,  Reviews,  Stream- 
flow,  Average  flow,  Thermometers,  Hydrologic 
data,  Water  properties. 

Identifiers:  'Delta-Central  Sierra  (Calif),  Average 
water  temperatures.  Maximum  water  tempera- 
tures, Minimum  water  temperatures. 

Water-temperature  records  collected  through  Sep- 
tember 1968  are  summarized  for  85  stream  sites  in 
the  Delta-Central  Sierra  Subregion  of  California. 
This  is  one  of  a  series  of  reports  covering  the  1 1 
hydrologic  subregions  of  the  State.  Temperature 
records  were  compiled  for  stations  operated  by  the 
Geological  Survey  and  also  for  many  sites  where 
data  were  collected  by  other  Federal  and  State 
agencies.  Temperature  data  were  obtained  syste- 
matically either  once  or  twice  per  day  or  by  con- 
tinuous thermographs.  The  summary  data  may  be 
used  to  provide  guidelines  for  the  establishment  of 
thermal  standards  used  in  water-quality  manage- 
ment. (Woodard-USGS) 
W72-07586 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  GREEN  CREEK, 
BRAZOS  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07595 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  PIN  OAK  CREEK, 
TRINITY  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07596 


YORK  RIVER  BASIN  COMPREHENSIVE 
WATER  RESOURCES  PLAN:  VOLUME  IV. 
WATER  RESOURCE  REQUIREMENTS  AND 
PROBLEMS. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-07598 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  4.--ST. 
LAWRENCE  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07603 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  9.--COLORADO 
RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07604 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  8.-WESTERN 
GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07605 


SIMULATION   OF   RUNOFF   FROM   DEPRES- 
SION CHARACTERIZED  WATERSHEDS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07732 


HYDROLOGIC  EFFECTS  OF  WATER  CON- 
TROL AND  MANAGEMENT  IN  SOUTHEAST- 
ERN FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-07735 


WATER    RESOURCES    INVESTIGATIONS    IN 
ALABAMA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07736 


WATER    RESOURCES    INVESTIGATIONS    IN 
DELAWARE,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07737 


FLOOD  OF  JANUARY  1969  NEAR  CUCAMON- 
GA,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 

J.  A.  Singer,  and  M.  Price. 

Geological     Survey     Hydrologic     Investigations 

Atlas  HA-425,  1971.  1  sheet,  6  fig,  1  map,  1  tab,  2 

ref. 

Descriptors:  'Floods,  'Storms,  'Flood  damage, 
'Flood  profiles,  'California,  Rainfall,  Runoff, 
Flood  data,  Landslides,  Mudflows,  Hydrologic 
data,  Maps,  Flood  peak,  Erosion,  Sediment  trans- 
port, Flood  frequency. 
Identifiers:  'Cucamonga  area  (Calif). 

Severe  flooding  and  debris  flow  occurred  in  the 
Cucamonga  area  in  southern  California  in  January 
1969  as  a  result  of  heavy  storms.  The  approximate 
areas  inundated  by  overflows  from  Cucamonga, 


Deer,  Day,  and  Etiwanda  Creeks  and  adjacent 
streams  are  described  in  this  37x50  in  atlas.  The  in- 
undation map  and  graphs  show  results  of  the 
flood.  The  Cucamonga  area  lies  in  the  foothills  of 
the  San  Gabriel  Mountains  about  17  miles  west  of 
San  Bernardino.  Streams  in  the  area  drain  the 
south-facing  slopes  of  the  mountains  and  are  tribu- 
tary to  the  Santa  Ana  River.  Severe  storms  Janua- 
ry 18-26  brought  heavy  rain  to  the  area.  Total 
precipitation  at  Etiwanda  was  15.45  inches  of 
which  8.07  inches  occurred  January  24-25. 
Precipitation  was  heavier  in  the  adjacent  mountain 
areas;  a  storm  total  of  42.27  inches  occurred  at 
Lytle  Creek  Ranger  Station,  elevation,  2,730  feet, 
7.5  miles  north-northeast  of  Etiwanda.  The  result- 
ing floodflows  washed  out  bridges,  roads,  and  cul- 
verts, and  caused  many  mudslides.  (Woodard- 
USGS) 
W72-07738 


HYDROLOGY   OF  THE   SAN   LUIS   VALLEY, 
SOUTH-CENTRAL  COLORADO, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07739 


WATER  RESOURCES  DATA  FOR  THE  TRUST 
TERRITORY  OF  THE  PACIFIC  ISLANDS-19- 
68-1970  SURFACE-WATER  RECORDS, 

Geological  Survey,  Honolulu,  Hawaii. 

O.  Van  derBrug. 

Geological  Survey  Report,  1971.  92  p,  7  fig. 

Descriptors:  *Streamflow,  *Flow  measurement, 
'Hydrologic  data,  *Basic  data  collections, 
•Islands,  Pacific  Ocean,  Surface  waters.  Gaging 
stations,  Flow  rates,  Average  flow,  Low  flow, 
Peak  discharge. 

Identifiers:  'Caroline  Islands,  *Mariana  Islands, 
•Marshall  Islands,  'Palau  Islands. 

Surface-water  data  collected  by  the  U.S.  Geologi- 
cal Survey  and  local  cooperators  in  the  Trust  Ter- 
ritory of  the  Pacific  Islands  (Caroline,  Mariana, 
Marshall,  and  Palau  Islands)  are  summarized  for 
the  1968-70  water  years.  The  tables  of  data  include 
a  description  of  the  gaging  station,  and  daily, 
monthly,  and  yearly  discharges  of  the  stream.  The 
description  of  the  station  gives  the  location, 
drainage  area,  records  available,  type  and  history 
of  gage,  average  discharge,  extremes  of  discharge, 
and  general  remarks.  Discharge  measurements 
made  at  low-flow  partial-record  stations  and  at 
miscellaneous  sites  are  included.  (Woodard- 
USGS) 
W72-07741 


USE   OF   AIR-WATER    RELATIONSHIPS   FOR 
PREDICTING  WATER  TEMPERATURE, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07743 


AN      EVALUATION      OF      WATER-QUALITY 
RECORDS  FOR  TEXAS  STREAMS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07744 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  16.  HAWAII  AND 
OTHER  PACIFIC  AREAS. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  application  to  US  Geol.  Survey 
Wash,  DC  20242.  Geological  Survey  Circular  666, 
1971.  27  p,  1  fig. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
'Surface  waters,  'Hawaii,  'Documentation, 
Drainage  area,  Streamflow,  Gaging  stations.  Flow 
measurement.  Frequency,  Reservoirs,  Sites,  Peak 
discharge,  Low  flow,  Water  levels. 
Identifiers:  Data-collection  periods. 


Streamflow  and  reservoir  stations  are  listed  for 
Hawaii  and  other  Pacific  areas  (territories)  for 
which  records  have  been  or  are  to  be  published  in 
reports  of  the  Geological  Survey  for  periods 
through  September  30,  1970.  This  index  includes 
drainage  areas  and  periods  of  data  collections  at 
continuous-record  gaging  stations,  crest-stage  par- 
tial-record stations,  and  low-flow  partial-record 
stations.  (Woodard-USGS) 
W72-07759 

2F.  Groundwater 


WATER-LEVEL   RECORDS   FOR   THE 
NORTHERN  HIGH  PLAINS  OF  COLORADO, 

1968-72, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07288 


MATHEMATICAL  SIMULATION  OF  GROUND- 
WATER TRANSPORT  OF  RADIONUCLIDES 
AT  HANFORD  (WASHINGTON), 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07289 


HYDROLOGIC  INVESTIGATIONS  OF  THE  ED- 
WARDS AND  ASSOCIATED  LIMESTONES  IN 
THE  SAN  ANTONIO  AREA,  TEXAS, 
PROGRESS  REPORT,  1970-71, 

Geological  Survey,  San  Antonio,  Tex. 

R.  W.  Maclay,  and  P.  L.  Rettman. 

Edwards    Underground    Water   District    Report, 

March  1972.  24  p,  1  fig,  1  tab,  1 1  ref. 

Descriptors:  'Hydrogeology,  'Groundwater 
movement,  'Logging  (Recording),  'Water  proper- 
ties, 'Texas,  Aquifers,  Limestones,  Aquifer 
characteristics,  Tracers,  Water  wells,  Ground- 
water recharge.  Storage  capacity,  Water  chemis- 
try, Groundwater. 
Identifiers:  'San  Antonio  Area  (Tex). 

During  fiscal  year  1971,  hydrologic  studies  of  the 
aquifer  system  formed  by  the  Edwards  and  as- 
sociated limestones  in  the  San  Antonio  area,  Tex- 
as, were  directed  toward  applications  of 
hydrochemical  data,  evaluation  of  geophysical- 
logging  methods,  and  the  use  of  tracer  studies. 
Hydrochemical  data,  such  as  the  tritium  content 
and  the  ratios  of  different  isotopes  of  carbon  and 
sulfur,  are  useful  in  determining  the  general 
direction  of  groundwater  movement  and  the  age  of 
the  water  in  storage.  The  evaluation  of  geophysi- 
cal-logging methods  indicate  that  electrical, 
neutron,  temperature,  gamma,  gamma  gamma, 
and  caliper  logs  are  useful  in  determining  the 
physical  characteristics  of  the  aquifer.  Tracer 
methods,  including  point-dilution  tests,  single-well 
pulse  tests,  and  transit-time  tests,  and  transit-time 
tests  indicate  that  tracer  studies  may  provide  data 
on  interstitial  velocity  and  porosity  of  the  aquifer. 
The  average  annual  recharge  to  the  aquifer  system 
is  estimated  to  be  517,000  acre-feet  for  1934-69. 
Estimates  of  the  storage  capacity  in  the  upper  part 
of  the  Edwards  system  range  from  39,000  to 
56,000  acre-feet  per  foot.  (Woodward-USGS) 
W72-07290 


GEOHYDROLOGIC  SUMMARY  OF  THE 
PEARL  RIVER  BASIN,  MISSISSIPPI  AND 
LOUISIANA, 

Geological  Survey,  Washington,  D.C. 

J.  W.  Lang. 

Available  from  GPO,  Washington,  D.C.   20402. 

Price    $1.00   (paper   cover).    Geological    Survey 

Water-Supply  Paper  1899-M,  1972.  44  p,  9  fig,  2 

plate,  4  tab,  48  ref. 

Descriptors:  'Water  resources,  'Surface-ground- 
water  relationships,  'Geohydrologic  units, 
'Streamflow,  Gulf  Coastal  Plain,  Mississippi, 
Louisiana,  Aquifers,  Appraisals,  Rainfall  disposi- 


WATER  CYCLE— Field  02 
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tion,  Water  quality,  Water  users,  Planning,  Saline 
water,  Low  flow,  Estuaries,  Storage  capacity, 
River  basins. 

Identifiers:  Pearl  River  basin  (Miss-La),  Potential 
water  sources,  Low-flow  yields. 

The  geologic  and  hydrologic  framework  and  its 
relationship  to  the  availability,  quantity,  and  quali- 
ty of  water  in  the  8,760  sq  mi  Pearl  River  basin  of 
the  Gulf  Coast  region  are  described.  Appraisals 
are  given  by  basin  segments  both  in  aquifer  units 
and  streamflow,  with  discussions  of  use  of  the 
aquifers  and  surface  waters.  Hydrogeologic  units 
and  the  relationships  of  groundwater  to  stream- 
flow  are  described.  Potential  sources  of  supply,  in- 
cluding saline  water  as  a  resource  are  summarized. 
Low-flow  variations  in  the  different  parts  of  the 
river  basin  relate  closely  to  geologic  terrane  and 
the  occurrence  and  movement  of  groundwater. 
The  upland  terrace  belt  in  the  south-central  part  is 
underlain  by  permeable  sand  and  gravel  deposits 
and  yields  0.20  cu  ft/sec  per  sq  mi  of  drainage  area, 
whereas  the  northern  part  is  underlain  by  clay, 
marl,  and  fine  sands  and  yields  less  than  0.05  cu 
ft/sec  per  sq  mi  of  drainage  area.  Fresh  ground- 
water occurs  from  the  surface  to  depths  ranging 
from  sea  level  in  the  upper  basin  segment  to  3,000 
ft  below  sea  level  in  the  lower  segment.  A  total  of  3 
billion  ac  ft  of  water  is  in  aquifer  storage.  Wells 
with  pumping  rates  of  500  to  1000  gpm  are  com- 
mon basinwide.  Some  deep  wells  in  the  lowlands 
of  the  central  and  southern  basin  segments  flow  at 
rates  up  to  3,500  gpm.  Water  in  the  six  or  more 
major  aquifers  is  mostly  good  to  excellent  quality, 
and  streamflow  is  even  less  mineralized  (median 
dissolved  solids  is  50  ppm  or  less  at  10  sampling 
sites).  Estuary  waters  of  less  than  1,000  ppm  to 
3,000  ppm,  or  more,  are  potential  sources  of 
supply.  These  will  need  special  planning  and 
management  for  many  uses.  (See  W69-08264) 
(Lang-USGS) 
W72-07321 


WATER    RESOURCES    INVESTIGATIONS    IN 
IDAHO,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07390 


WATER    RESOURCES    INVESTIGATIONS    IN 
COLORADO,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07391 


WATER    RESOURCES    INVESTIGATIONS    IN 
GEORGIA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07392 


THE  AMMONIUM  ION  AS  AN  INDICATOR  OF 
OIL  AND  GAS  (AMMONIY  KAK  ODIN  IZ 
POKAZATELEY  NEFTEGAZONOSNOSTI), 

Akademiya   Nauk   BSSR,    Minsk.    Laboratoriya 

Geokhimicheskikh  Problem. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-07451 


ON  THE  TENSOR  CONCEPT  OF  UNSATU- 
RATED ANISOTROPIC  HYDRAULIC  CONDUC- 
TIVITY, 

Technical  Univ.  of  Prague  (Czechoslovakia).  Lab. 

of  Soil  Science. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-07469 


USE  OF  NATURALLY  OCCURRING 
PHENOMENA  TO  STUDY  HYDRAULIC  DIF- 
FUSIVITIES  OF  AQUITARDS, 

Southern    Illinois    Univ.,    Carbondale.    Dept.    of 

Geology. 

R.  W.  Davis. 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


Water  Resources  Research,  Vol  8,  No  2,  p  500- 
507,  April  1972.  4  fig,  2  tab,  15ref. 

Descriptors:  'Barometric  efficiency,  *Artesian 
aquifers,  *Aquitards,  *Water  level  fluctuations, 
'Aquifer  testing,  Aquifer  systems,  Hydrogeology, 
Drawdown,  Permeability,  Porosity,  Confined 
water,  Florida. 
Identifiers:  'Pasco  County  (Fla). 

Measurement  of  the  response  of  an  artesian 
aquifer  system  to  naturally  occurring  stress  fields 
can  be  used  to  determine  aquitard  properties.  The 
response  of  an  artesian  aquifer  to  a  short-term  rise 
of  water  levels  can  be  estimated  by  approximating 
a  step  function  in  the  unconfined  aquifer  above  it. 
An  analysis  of  the  corresponding  change  in  arte- 
sian water  levels  gives  a  value  for  the  aquitard 
hydraulic  diffusivity  divided  by  the  square  of  the 
aquitard  thickness.  This  method  is  demonstrated 
by  using  data  from  a  well  field  in  Pasco  County, 
Florida.  A  second  method  uses  the  response  of  an 
artesian  system  to  barometric  or  tidal  stresses, 
which  is  frequency  dependent.  It  is  necessary  to 
restrict  Jacob's  definition  of  barometric  and  tidal 
efficiencies  to  instantaneous  stress  changes.  The 
methods  described  are  easily  applied  and  serve  to 
check  the  values  of  a  boundary  condition  that  is 
assumed  to  be  homogeneous  in  other  analytical  ap- 
proaches. (Knapp-USGS) 
W72-07473 


RADIAL  FLOW  IN  AN  INFINITE  AQUIFER  UN- 
DERGOING CONVERSION  FROM  ARTESIAN 
TO  WATER  TABLE  CONDITIONS, 

Illinois  State  Water  Survey,  Urbana. 

A.  F.  Moench,  and  T.  A.  Prickett. 

Water  Resources  Research,  Vol  8,  No  2,  p  494- 

499,  April  1972.  4  fig,  1  tab,  5  ref. 

Descriptors:  'Groundwater  movement,  'Artesian 
aquifers,  'Withdrawal,  'Water  table,  'Drawdown, 
Water  yield,  Artesian  heads.  Aquifer  systems. 
Confined  water,  Pressure,  Diffusion,  Transmis- 
sivity,  Dupuit-Forchheimer  theory,  Mathematical 
studies,  Water  storage. 
Identifiers:  Heat-flow  equations. 

A  closed  form  mathematical  solution  is  given  for 
water  level  conversion  from  artesian  to  water  table 
conditions  due  to  a  well  discharging  at  a  constant 
rate.  The  solution  is  obtained  from  the  analogous 
case  of  heat  flow  in  cylindrical  symmetry  in  which 
freezing  or  melting  takes  place.  A  single  nonleaky 
artesian  aquifer  that  is  homogeneous,  isotropic, 
and  infinite  in  areal  extent  is  considered.  The  well 
fully  penetrates  the  aquifer  and  is  infinitesimal  in 
diameter.  Dimensionless  curves  are  given,  and 
suggestions  are  made  to  aid  in  the  analysis  and  in- 
terpretation of  the  aquifer  test  data.  (Knapp- 
USGS) 
W72-07474 


APPLICATION  OF  THE  CONVOLUTION 
EQUATION  TO  STREAM-AQUIFER  RELA- 
TIONSHIPS, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

For  primary  bibliographic  entry  see  Field  02 A. 

W72-07475 


WATER    RESOURCES    INVESTIGATIONS    IN 
ARIZONA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07579 


WATER    RESOURCES    INVESTIGATIONS    IN 
ALASKA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07580 


DEFINITIONS  OF  SELECTED  GROUND- 
WATER TERMS-REVISIONS  AND  CONCEP- 
TUAL REFINEMENTS, 

Geological  Survey,  Washington,  D.C. 

S.  W.  Lohman. 

Available  from  GPO,  Washington,  DC  20402-Price 

25    cents    (paper    cover)    Stock    No    2401-2043. 

Geological    Survey    Water-Supply    Paper    1988, 

1972.  21  p,  4  tab,  12  ref. 

Descriptors:  'Hydrogeology,  'Groundwater 
movement,  'Equations,  'Documentation, 
'Technical  writing,  Hydrology,  Scientific  person- 
nel. 

Identifiers:  'Groundwater  terminology,  Defini- 
tions. 

This  report  by  an  ad  hoc  Committee  on  Redefini- 
tion of  Groundwater  Terms  contains  recommenda- 
tions for  certain  changes  in  terms  and  concepts 
and  for  the  use  of  consistent  units  in  groundwater 
flow  equations.  The  report  comes  at  an  ap- 
propriate time  as  communication  between 
hydrologists  throughout  the  world  is  increasing 
greatly.  The  terms  defined  and  recommendations 
in  the  report  shall  be  standard  for  reports  of  the 
U.S.  Geological  Survey.  (Woodard-USGS) 
W72-07585 


WATER-LEVEL  CHANGES  1964-71, 

NORTHERN  HIGH  PLAINS  OF  COLORADO, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-07589 


SOME  CONSIDERATIONS  CONCERNING  PER- 
COLATION WATERS  IN  THE  CHALK  OF 
NORTH  BERKSHIRE, 

K.  Paterson. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  13,  No  4,  p  277-282,  November  1971.  1 
fig,  4  tab,  23  ref. 

Descriptors:  'Groundwater  movement, 

'Limestones,    'Percolation,    'Springs,    Aquifer 
characteristics,  Karst  hydrology. 
Identifiers:  'Chalk,  'Berkshire  (England). 

The  contribution  of  percolation  water  to  the 
overall  outflow  of  any  spring  or  resurgence  is  of 
prime  importance  in  the  study  of  limestone 
hydrology.  The  relative  significance  of  the  per- 
colation component  will  vary  considerably  accord- 
ing to  several  factors  including  the  degree  of  trans- 
missibility  of  the  limestone,  geological  structure, 
relief,  and  climate.  Percolation  waters  flow  from 
springs  at  the  foot  of  a  Chalk  escarpment  in  South- 
Central  England;  unlike  many  areas  of  massive 
limestones  where  swallet  feeders  make  a  major 
contribution  to  the  total  discharge  of  a  karst  resur- 
gence, the  percolation  waters  in  the  area  represent 
100%  of  the  outflow  from  the  springs.  Other  in- 
vestigations concerned  with  the  physicochemical 
characteristics  of  the  spring  waters  are  also 
discussed.  They  lend  support  to  the  view  that  there 
is  a  slow  movement  of  ground  water  in  the  chalk. 
(Knapp-USGS) 
W72-07593 


A  STUDY  OF  LIMESTONE  SOLUTION  UNDER 
TROPICAL  CONDITIONS  IN  NORTH  EAST 
TANZANIA, 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07594 


THE  SHALLOW-AQUIFER  SYSTEM  IN  DUVAL 
COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

R.  W.  Fairchild. 

Florida  Department  of  Natural  Resources,  Bureau 

of  Geology  Report  of  Investigations  No  59,  1972. 

50p,  15 fig.  lOtab,  16ref. 


Descriptors:  'Groundwater,  'Water  supply, 
'Shallow  wells,  'Florida,  Water  wells, 
Hydrogeology,  Water  yield,  Water  quality, 
Withdrawal,  Groundwater  recharge,  Chemical 
analysis,  Geology,  Hydrologic  data.  Data  collec- 
tions, Aquifer  characteristics,  Water  users. 
Identifiers:  'Duval  County  (Fla). 

The  deep  artesian  wells  that  penetrate  the  Floridan 
aquifer  constitute  the  major  source  of  fresh  water 
in  Duval  County,  Florida.  However,  a  substantial 
quantity  of  water  is  also  obtained  from  shallow 
wells  (20  to  200  feet  deep)  that  penetrate  the  shal- 
low-aquifer system.  Because  of  increased  growth 
in  population  and  industry  in  the  Jacksonville  area, 
the  demands  for  fresh  water  have  increased.  As  a 
result,  the  shallow  aquifer  is  becoming  more  and 
more  important  as  an  additional  source  of  potable 
water.  The  shallow-aquifer  system  consists  of 
permeable  beds  of  sand,  shell,  and  limestone 
within  the  following  stratigraphic  units:  the  upper 
part  of  the  Hawthorn  Formation  (middle  Miocene 
age),  the  upper  Miocene  or  Pliocene  deposits,  and 
the  Pleistocene  and  Holocene  deposits.  From 
40,000  to  50,000  wells  penetrate  the  shallow 
aquifer  in  Duval  County  and  discharge  10  to  25 
million  gallons  per  day.  With  only  a  few  excep- 
tions, wells  that  penetrate  the  shallow-aquifer 
system  yield  water  of  good  quality.  The  hardness 
of  the  water  averages  185  milligrams  per  liter  and 
ranges  from  10  to  1,900  milligrams  per  liter.  The 
iron  content  ranges  from  0  to  2.8  milligrams  per 
liter.  Water  from  the  shallow-aquifer  system  is 
used  primarily  for  domestic  purposes.  (Woodard- 
USGS) 
W72-07599 


CHEMICAL  ANALYSES  OF  GROUNDWATER 
IN  THE  BIGHORN  BASIN,  NORTHWESTERN 
WYOMING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

M.  E.  Lowry,  and  G.  C.  Lines. 

Wyoming  Department  of  Economic  Planning  and 

Development  Basic-Data  Report,  1972.  16  p,  1  fig, 

2  tab,  9  ref. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
'Groundwater,  'Basic  data  collections,  'Wyom- 
ing, Water  properties,  Water  quality,  Water 
utilization,  Domestic  water.  Municipal  water,  In- 
dustrial water,  Livestock,  Irrigation  water. 
Identifiers:  'Bighorn  Basin  (Northwestern  Wyo). 

A  table  of  chemical  analyses  of  groundwater  in  the 
Bighorn  Basin  in  Wyoming  contains  the  results  of 
257  analyses  of  water  from  wells  and  springs.  The 
analyses  are  tabulated  by  county,  aquifer,  and  well 
number.  A  map  shows  the  locations  of  wells  and 
springs  sampled.  Of  the  analyses,  87  are  for 
groundwater  samples  collected  during  the  Bighorn 
Basin  investigation  during  1969-70.  Many  of  the 
analyses  are  from  the  files  of  the  Water  Resources 
Division  of  the  U.S.  Geological  Survey  in 
Cheyenne,  Wyoming,  and  have  been  published 
previously.  The  sodium-adsorption  ratio  for 
waters  listed  is  an  index  of  the  sodium  hazard  of 
the  waters  and  expresses  the  relative  activity  of 
sodium  ions  in  exchange  reactions  with  soil.  In- 
cluded is  a  table  of  major  constituents  in  water  and 
their  effects  upon  usability.  (Woodard-USGS) 
W72-07601 


COST  OF   DOMESTIC   WELLS   AND   WATER 
TREATMENT  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-076U 


WATER    RESOURCES    INVESTIGATIONS    IN 
ALABAMA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07736 


WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 


WATER    RESOURCES    INVESTIGATIONS    IN 
DELAWARE,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07737 


HYDROLOGY   OF  THE   SAN   LUIS   VALLEY, 
SOUTH-CENTRAL  COLORADO, 

Geological  Survey,  Washington,  D.C. 

P.  A.  Emery,  A.  J.  Boettcher,  R.  J.  Snipes,  and  H. 

J.  Mclntyre,  Jr. 

Geological     Survey     Hydrologic     Investigations 

Atlas  HA-381,  1971.  2  sheets,  8  fig,  3  map,  1  tab, 

12ref. 

Descriptors:  'Basic  data  collections,  'Ground- 
water. 'Surface  waters,  'Colorado,  'Hydrogeolo- 
gy,  River  basins,  Valleys,  Water  wells,  Aquifers, 
Water  yield,  Water  table,  Water  balance, 
Withdrawal,  Water  utilization,  Hydrologic  budget, 
Watershed  management,  Hydrologic  data,  Water 
supply,  Surveys. 
Identifiers:  'San  Luis  Valley  (Colo). 

An  investigation  of  the  water  resources  of  the 
Colorado  part  of  the  San  Luis  Valley  was  begun  in 
1966  by  the  U.S.  Geological  Survey,  in  coopera- 
tion with  the  Colorado  Water  Conservation  Board. 
The  purpose  of  the  investigation  is  to  provide  in- 
formation for  planning  and  implementing  im- 
proved water-development  and  management  prac- 
tices. The  major  water  problems  in  the  San  Luis 
Valley  include  (1)  waterlogging,  (2)  waste  of  water 
by  nonbeneficial  evapotranspiration,  (3)  deteriora- 
tion of  groundwater  chemical  quailty,  and  (4) 
failure  of  Colorado  to  deliver  water  to  New  Mex- 
ico and  Texas  in  accordance  with  the  Rio  Grande 
Compact.  This  atlas  describes  the  hydrologic  en- 
vironment, extent  of  water-resource  development, 
and  some  of  the  problems  related  to  that  develop- 
ment. Information  presented  is  based  on  data  col- 
lected from  1966  to  1968  and  on  previous  studies. 
The  surface-water  supply  averages  1 ,500,000  acre- 
feet  per  year,  and  groundwater  withdrawals  have 
averaged  750,000  acre-feet  per  year  (1962-67). 
(Woodard-USGS) 
W72-07739 


AVAILABILITY  AND  QUALITY  OF  GROUND 
WATER  IN  THE  MEDFORD  AREA, JACKSON 
COUNTY,  OREGON, 

Geological  Survey,  Washington,  D.C. 

J.  H.  Robison. 

Available  from  USGS,  Washington,  DC,  20402, 

Price  $1.25  per  set.  Geological  Survey  Hydrologic 

Investigations  Atlas  HA-392,  1971.  2  sheets,  4  fig, 

2  map,  3  tab,  8  ref . 

Descriptors:  'Groundwater  availability,  'Water 
wells,  'Water  yield,  'Water  quality,  'Oregon, 
Hydrogeology,  Aquifers,  Water  analysis,  Water 
properties,  Chemical  analysis,  Water  supply, 
Water  utilization. 
Identifiers:  'Jackson  County  (Oregon). 

The  hydrologic  atlas  presents  information  on 
geology  and  existing  water  wells  in  a  form  that  will 
enable  water  users,  potential  water  users,  and 
planners  to  estimate  the  prospects  of  obtaining 
adequate  and  suitable  groundwater  supplies  at 
desired  locations  in  the  Medford  area  in 
southwestern  Oregon.  The  area  is  dominated  by 
the  lower  Bear  Creek  valley,  including  the  broad 
area  where  the  creek  enters  the  Rogue  River.  More 
than  40,000  people  live  in  communities  served  by 
the  Medford  municipal  water  system  whose 
source  is  Big  Butte  Springs.  In  most  of  the  valley, 
irrigation  water  is  supplied  from  the  Rogue  River 
basin.  Because  groundwater  is  pumped  mostly  for 
domestic  use,  the  volume  withdrawn  is  not  large; 
however,  it  is  important,  as  there  are  several 
thousand  wells  in  the  valley,  both  within  and 
beyond  areas  supplied  by  surface  water.  Principal 
groundwater  quality  problems  include  excessive 
hardness,  fluoride,  and  boron.  (Woodard-USGS) 
W72-07740 


CHEMICAL  COMPOSITION  OF  GROUND- 
WATERS OF  TROPICAL  COUNTRIES  AS  IL- 
LUSTRATED BY  FRENCH  GUINEA  (K- 
HEMCHESKIY  SOSTAV  GRUNTOVYKH  VOD 
TROPICHESKIKH  STRAN  (NA  PRIMERE 
GVINEI)), 

Tomsk  Polytechnic  Inst.  (USSR). 
S.  L.  Shvartsev. 

Geokhimiya,  No  1,  p  100-109,  January  1972.  2  fig, 
6  tab,  10  ref. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
'Groundwater,  'Tropical  regions,  'Africa, 
Precipitation  (Atmospheric),  Soils,  Laterites, 
Hydrogen  ion  concentration,  Iron,  Aluminum, 
Migration,  Ions,  Equilibrium,  Sandstones, 
Granites,  Shales,  Weathering,  Mineralogy, 
Kaolinite. 

Identifiers:  'USSR,  French  Guinea,  Gibbsite, 
Syenites,  Gneisses,  Silicon,  Mineralization. 

Investigations  were  conducted  in  1967-68  in 
French  Guinea  (West  Africa)  to  study  the  chemi- 
cal composition  of  groundwaters.  The  chemical 
composition  and  pH  of  groundwaters  of  tropical 
countries  are  largely  determined  by  the  composi- 
tion of  soils  infiltrated  by  atmospheric  precipita- 
tion. Laterites  are  the  source  of  many  elements  in 
the  water,  especially  iron  and  aluminum.  The 
direction  and  character  of  laterite  weathering  and, 
specifically,  the  origin  of  kaolinite  and  gibbsite  can 
be  determined  from  the  chemical  composition  of 
groundwaters.  Iron,  aluminum,  and  a  number  of 
other  elements  in  groundwater  can  only  be  con- 
centrated when  the  elements  migrate  in  the  form 
of  complex,  presumably  organomineral  com- 
pounds. (Josefson-USGS) 
W72-07746 


GROUND-WATER  LEVELS  IN  THE  UNITED 
STATES,  1966-70:  NORTHWESTERN  STATES. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  D.C.  20402 
Price  $1.00  (Paper  cover)  Stock  No.  2401-2069. 
1  Geological  Survey  Water-Supply  Paper  1980, 
1972.  228  p,  9  fig. 

Descriptors:  'Water  levels,  'Observation  wells, 
Networks,  Water  wells,  Basic  data  collections, 
Hydrologic  data,  Aquifers. 
Identifiers:  Northwestern  U.S. 

Data  from  the  basic  network  of  observation^ wells 
in  the  Northwestern  States,  1966-70  are  tabulated. 
Each  record  includes  well  location,  well  number, 
owner,  type  and  construction,  aquifer,  diameter, 
depth,  casing  type,  gage  type  and  history,  record 
high  and  low  water  levels,  and  a  table  of  periodic 
observations.  (Myers-USGS) 
W72-07756 


GROUND-WATER  LEVELS  IN  THE  UNITED 
STATES,  1965-69:  SOUTH-CENTRAL  STATES, 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  DC  20402  Price 
-  $1 .00  paper  cover;  Stock  No.  2405-1 176)  Geologi- 
cal Survey  Water-Supply  Paper  1979,  1971.  158  p, 
5  fig. 

Descriptors:  'Water  levels,  'Observation  wells. 
Networks,   Water   wells,   Bsic   data  collections, 
Hydrologic  data.  Aquifers. 
Identifiers:  South-central  U.S. 

Data  from  the  basic  network  of  observation  wells 
in  the  South-Central  States,  1965-69  are  tabulated. 
Each  record  includes  well  location,  well  number, 
owner,  type  and  construction,  aquifer,  diameter, 
depth,  casing  type,  gage  type  and  history,  record 
high  and  low  water  levels,  and  a  table  of  periodic 
observations.  (Myers-USGS) 
W72-07757 


GROUND-WATER  LEVELS  IN  THE  UNITED 
STATES,  1964-1968:  SOUTHEASTERN  STATES. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO,  Washington,  DC  20402  Price 
-  $1 .00  (paper  cover,  Stock  No.  2401-1 168)  Geolog- 
ical Survey  Water-Supply  Paper  1978,  1971.  258  p, 
12  fig. 

Descriptors:  'Water  levels,  'Observation  wells, 
Networks,  Water  wells,  Basic  data  collections, 
Hydrologic  data,  Aquifers. 
Identifiers:  Southeastern  U.S. 

Data  from  the  basic  network  of  observation  wells 
in  the  Southeastern  States,  1964-68  are  tabulated. 
Each  record  includes  well  location,  well  number, 
owner,  type  and  construction,  aquifer,  diameter, 
depth,  casing  type,  gage  type  and  history,  record 
high  and  low  water  levels,  and  a  table  of  periodic 
observations.  (Myers-USGS) 
W72-07758 


2G.  Water  in  Soils 


SPRINKLER  APPLICATION  OF  ANAEROBI- 
CALLY  TREATED  SWINE  WASTES  AS 
LIMITED  BY  NITROGEN  CONCENTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-07364 


EFFECT  OF  PERIODIC  DESICCATION  AND 
MOISTENING  OF  SOILS  ON  THE  MOBILITY 
OF  POTASSIUM,  (IN  UKRAINIAN), 

A.  I.  Siryi,  and  Nabil'Ali  Bayumi. 
Visn  Sil's'kohospod  Nauk.  1.  55-57.  1970. 
Identifiers:  Desiccation,  Fertilizer,  Heat,  Mobili- 
ty, Moistening,  Periodic,  Potassium,  Soils. 

Periodic  desiccation  and  moistening  of  soils  in- 
fluences the  mobility  of  K  (both  natural  and  fertil- 
izers), diminishing  in  deep  chernozem  but  increas- 
ing on  dark  chestnut  solonetzous  soil.  The  content 
of  K  is  dignificantly  diminished  by  exposure  of 
soil  to  high  temperatures  (in  an  autoclave  under  2 
atm.),  almost  irrespective  of  the  exposure  time.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07395 


HYDROLOGICAL  AND  GEOCHEMICAL  PRO- 
PERTIES OF  ERODED  LANDSCAPES 
(GIDROLOGICHESKIYE  I  GEOK- 

HIMICHESKIYE  SVOYSTVA  ERODIROVAN- 
NYKH  LANDSHAFTOV). 

Akademiya  Nauk  Litovskoi  SSR,  Vilnius,  Otdel 
Geografii. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-07455 


ON  THE  TENSOR  CONCEPT  OF  UNSATU- 
RATED ANISOTROPIC  HYDRAULIC  CONDUC- 
TIVITY, 

Technical  Univ.  of  Prague  (Czechoslovakia).  Lab. 

of  Soil  Science. 

J.  Cisler. 

Water  Resources  Research,  Vol  8,  No  2,  p  525- 

528,  April  1972.  1  fig,  7  ref. 

Descriptors:  'Hydraulic  conductivity,  'Soil  water 
movement,  'Anisotropy,  'Mathematical  studies, 
Seepage,  Groundwater  movement,  Physical  pro- 
perties, Darcys  law. 
Identifiers:  Hydraulic  conductivity  tensor. 

Unsaturated  hydraulic  conductivity  can  be  re- 
garded as  a  second  order  tensor,  the  coefficients 
of  which  depend  on  soil  moisture  suction  or  soil 
moisture  content.  General  equations  for  the  three- 
dimensional  anisotropic  unsaturated  flow  of  water 
in  porous  media  must  involve  nine  coefficients  of 
the  hydraulic  conductivity  tensor,  all  of  which  are, 
in   general,    nonzero.    Equations    for   horizontal 
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anisotropic  unsaturated  flow  can  be  reduced  to  an 
orthotropic  form  with  principal  hydraulic  conduc- 
tivities, provided  the  principal  axes  of  the  conduc- 
tivity tensor  do  not  rotate  when  the  moisture  con- 
tent or  the  soil  moisture  suction  changes.  This  con- 
dition is  fulfilled  only  for  a  constant  ratio  of 
hydraulic  conductivities  in  different  directions 
that  is  independent  of  the  soil  moisture  suction  or 
soil  moisture  content.  In  this  case  the  flow  velocity 
is  given  by  the  simple  Darcy  type  equation  without 
the  cross  coefficients  of  hydraulic  conductivity.  A 
simple  experimental  method  is  proposed  to  deter- 
mine the  diagonal  and  cross  coefficients  of  the 
hydraulic  conductivity  as  functions  of  the  soil 
moisture  suction  for  horizontal  unsaturated  steady 
flow  in  anisotropic  porous  media.  (Knapp-USGS) 
W72-07469 


EFFECTS  OF  SNOW  ON  SOIL  WATER  MEA- 
SUREMENT BY  NEUTRON  MODERATION, 

Agricultural  Research  Service,  Mandan,  N.  Dak. 

Northern  Great  Plains  Research  Center. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-07485 


THE  EFFECT  OF  SAMPLING  ON  THE  UN- 
DRAINED  SOIL  PROPERTIES  OF  A  LEDA 
SOIL, 

Queen's  Univ.,  Kingston  (Ontario);  and  Golder 
(H.  Q.)  and  Associates,  Toronto  (Ontario);  and 
Department  of  Transportation  and  Communica- 
tions, Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  08D. 
W72-07532 


REMOTE  SOIL-WATER  SAMPLING 

TECHNIQUE, 

Connecticut  Univ.,  Storrs.  Dept.  of  Agronomv. 
R.  W.  Wengel,  and  G.  F.  Griffin. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  4,  p  661-664,  July-August  1971.  3  fig,  1  tab, 
2  ref.  OWRR-A-029-CONN  (1). 

Descriptors:     Sampling,     Instrumentation,     "Soil 
water,  Lysimeters,  Soil  water  movement,  On-site 
data  collections,  Equipment,  Remote  control. 
Identifiers:  'Suction  samplers.  Inter-sample  con- 
tamination, *Soil  samplers. 

Commercial  soil-water  samplers  have  been 
modified  by  using  small  diameter  nylon  tubing  and 
toggle  valves  to  achieve  remote  sampling.  Particu- 
lar benefits  of  this  technique  are:  (1)  elimination  of 
traffic  at  the  sampler  site,  thus  preventing  exces- 
sive soil  compaction  and  plant  damage  at  the  site 
which  could  alter  the  experimental  results,  (2) 
facilitation  of  multiple  sampling  and/or  frequent 
sampling,  and  (3)  reduction  of  inter-sample  con- 
tamination caused  by  residual  solution  in  long 
lines.  Field  equipment  is  shown  and  discussed. 
W72-07552 


AVAILABLE  WATER  STORAGE  IN  A  RANGE 
OF  SOILS  IN  NORTHEASTERN  QUEENSLAND, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,    Townsville    (Australia).    Div.    of 
Tropical  Pastures. 
For  primary  bibliographic  entry  see  Field  03B. 

W72-07554 


THE  ACETYLENE  REDUCTION  ASSAY  FOR 
MEASURING  NITROGEN  FIXATION  IN 
WATERLOGGED  SOIL, 

Department    of    Agriculture,    Beaverlodge    (Al- 
berta). Research  Station. 
For  primary  bibliographic  entry  see  Field  02K. 

W72-07557 


THE  INFLUENCE  OF  SOIL  MOISTURE  TEN- 
SION ON  THE  FUNGAL  POPULATION  OF  A 
PINEWOOD  SOIL, 

Karachi  Univ.  (Pakistan).  Dept.  of  Biochemistry. 
M.  Shameemullah,  D.  Parkinson,  and  A.  Burges. 
Can  J  Microbiol.  17(7):  975-986.  1971.  Illus. 


Identifiers:  Fungal,  Moisture,  Pine,  Population, 
Soil,  Suction,  Tension,  Wood. 

In  both  laboratory  and  field  experiments  fungi 
were  isolated  from  an  H  layer,  Al  and  C  horizon 
soil  samples,  the  samples  having  been  held  at 
known  pF  (water-holding  index)  values.  For  all 
soils  samples,  the  pF  RANGE  +.  ( TO  <.:  (0.08  to 
0.2  bar)  is  optimal  for  all  fungal  species;  below  pF 
1.9  (0.08  bar)  and  above  pF  3.8  (6.2  bar)  there  is  a 
marked  reduction  in  frequency  of  many  species. 
Trichoderma  virde  and  Penicillium  spp.  appear 
capable  of  growing  under  a  wide  range  of  soil 
moisture  conditions.— Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07558 


DETERMINATION  OF  SOIL  MOISTURE  CON- 
TENT USING  MICROWAVE  RADIOMETRY, 

Aerojet-General  Corp.,  El  Monte,  Calif. 
Microwave  Div. 

G.  Poe,  A.  Stogryn,  and  A.  T.  Edgerton. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01075,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Summary  Report 
1684R-2,  June  1971.  18  p,  8  fig,  5  tab,  9  ref.  NOAA 
Contract  No  0-35239. 

Descriptors:  *Soil  moisture,  *Soil  moisture  me- 
ters, 'Analytical  techniques,  'Microwaves, 
•Radio  waves.  Radiation,  Wavelengths,  Soils,  Soil 
water  movement,  Volume. 

A  series  of  brightness  temperature  measurements 
were  performed  at  observational  wavelengths  of 
0.81,  2.2,  6.0  and  21.4  cm  on  a  soil  plot  free  of 
vegetation  having  a  variety  of  moisture  conditions 
in  Tempe,  Arizona.  Numerous  measurements  of 
moisture  content  and  thermal  temperature  profiles 
were  taken  in  conjunction  with  the  radiometric 
measurements.  Dielectric  constant  measurements 
of  representative  soil  samples  were  performed  at 
0.81  cm  and  2.2  cm  over  a  range  of  moisture  condi- 
tions using  an  ellipsometer.  Comparisons  of  mea- 
sured brightness  temperatures  with  those  com- 
puted from  the  recent  theory  of  vertically  struc- 
tured media  indicate  that  a  partial  understanding 
of  the  microwave  emission  properties  of  soils  has 
been  achieved.  Further  computations  were  per- 
formed which  indicate  that  measurements  using  a 
suitably  arranged  sensor  configuration  (e.g.,  ob- 
servational wavelengths,  polarizations  and  angles 
of  observation)  will  allow  a  quantitative  estimate 
of  the  distribution  of  total  volume  of  water  per  unit 
area  lying  between  the  soil's  surface  and  a  calcu- 
lated skin  depth.  Excellent  agreement  of  measured 
and  calculated  total  volumes  of  water  per  unit  area 
was  obtained  for  saturated  and  moderately  moist 
soil  conditions.  (Woodard-USGS) 
W72-07581 


ON  THE  MUTUAL  RELATION  BETWEEN 
BEARING  CAPACITY  BY  CONE  PENETROME- 
TER, MOISTURE  CONTENT  AND  DENSITY  OF 
SOIL  ON  THE  FIELD,  (IN  JAPANESE), 

Saga  Univ.  (Japan).  Lab.  of  Land  Melioration. 
Yoshio  Ikushima,  and  Akira  Nakajima. 
Agr  Bull  Saga  Univ.  29:  59-67.  1970.  English  sum- 
mary. 

Identifiers:  Capacity,  Cone,  Density,  Depth, 
Drainage,  Field,  Moisture,  Penetrometer,  Porosi- 
ty, Relation,  Soil. 

The  porosity  of  the  soil  other  than  surface  soil  was 
nearly  constant  during  both  the  non-irrigation 
period  and  mid-summer  drainage.  The  moisture 
content  and  density  affect  the  bearing  capacity  of 
the  surface  soil.  There  are  probably  other  factors 
besides  porosity,  density  and  moisture  content  af- 
fecting the  bearing  capacity  of  surface  soil.  The 
moisture  content  of  the  subsoil  under  the  plowsole 
is  in  the  plastic  zone  of  Atterberg  limits.  The  curve 
of  mutual  relation  between  bearing  capacity  and 
moisture  content  sharply  changes  direction  in  the 
condition  close  to  the  liquid  limit.  The  shape  of  the 
curve  varies  with  the  depth  of  the  subsoil. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-07718 


SOD1  ERODD3ILITY  AS  AFFECTED  BY  SOIL 
SURFACE  PROPERTIES, 

Agricultural  Research  Service,  Orono,  Maine.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07728 


MOUNDS  (HUMPrES)  IN  THE  PEACE  RIVER 
AREA  OF  ALBERTA, 

Research  Council  of  Alberta,  Edmonton.  Soils 

Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07778 


INFILTRATION  BEHAVIOUR  OF  STRUC- 
TURALLY UNSTABLE  SOILS  UNDER  PONDED 
AND  NON-PONDED  CONDITIONS, 

Sydney  Univ.  (Australia).  Dept.  of  Soil  Science. 
N.  Collis-George,  and  K.  B.  Laryea. 
Aust  J  Soil  Res.  9  (1):  7-20. 1971.  Illus. 
Identifiers:    Behavior,   Conductivity,   Hydraulic, 
Infiltration,    Irrigation,    Management,    Moisture, 
Movement,  Non-Ponded,  Ponded,  Soils,  Struc- 
turally, Unstable. 

The  infiltration  behavior  of  unstable  soils  under 
ponded  and  non-ponded  conditions  are  compared 
with  a  stable  soil  and  a  sand.  When  an  unstable  soil 
is  ponded  and  the  surface  layers  are  at  a  moisture 
potential  of  0  or  near  0,  the  soil  structure  collap- 
ses. Thus,  the  infiltration  rate  and  the  rate  of 
movement  of  wetting  front  are  lower  than  those  of 
stable  porous  materials.  The  moisture  content  and 
pore  water  pressure  changes  with  time  indicate 
three  main  zones  during  infiltration  into  unstable 
soils,  viz:  a  saturated  zone  where  the  original  ag- 
gregate structure  has  been  destroyed  and  hydrau- 
lic conductivity  is  low;  a  transmission  zone  where 
moisture  content  is  not  quite  constant  and  where 
both  moisture  potential  gradient  and  gravitational 
potential  contribute  to  the  movement  of  water; 
and  a  wetting  front.  In  stable  soils  the  saturated 
zone  retains  its  original  structure  to  a  large  extent, 
and  the  transmission  zone  is  saturated  (or  is  near 
saturation  after  allowing  for  air  entrapment),  and 
transmission  of  water  in  this  zone  is  by  gravita- 
tional potential  alone.  By  contrast,  the  infiltration 
behavior  of  unstable  soils  with  restricted  supply 
rates,  which  do  not  develop  surface  ponding,  is 
similar  to  that  of  structurally  stable  materials 
under  the  same  restricted  supply  rate,  in  that  the 
structure  is  not  destroyed.  If  the  unstable  soils 
were  wetted  slowly,  the  aggregates  retained  their 
identity  when  subsequently  ponded.  This  system 
provided  a  maximum  value  of  hydraulic  conduc- 
tivity to  compare  with  the  restricted  supply  rates. 
If  the  restricted  supply  rates  for  the  most  unstable 
soil  were  larger  than  1/20  of  maximum  hydraulic 
conductivity  ponding  still  occurred,  but  the  in- 
cidence of  ponding  was  delayed  the  smaller  the 
restricted  supply  rate.  In  addition,  structural 
deterioration  was  reduced,  and  in  some  circum- 
stances this  resulted  in  greater  water  storage  and 
greater  depth  of  wetting  than  with  immediate 
ponding.-Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-07802 


DETERMINING  THE  ACCUMULATED 

DEPOSIT  OF  RADIONUCLIDES  BY  SOIL  SAM- 
PLING AND  ANALYSIS, 

New  York  Operations  Office  (AEC),  N.  Y.  Health 

and  Safety  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07835 


SAMPLING  AND   ANALYSIS  OF  SOILS   FOR 
PLUTONIUM, 

Eastern   Environmental    Radiation    Lab.,    Mont- 
gomery, Ala. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-07837 
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PLUTONIUM    IN    SURFACE    SOILS    IN    THE 
HANFORD  PLANT  ENVIRONS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07839 


MEASUREMENT    OF    PLUTONIUM    IN    SOIL 
AROUND  THE  NEVADA  TEST  SITE, 

Environmental   Protection   Agency,   Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-07840 


2H.  Lakes 


AN  EXPERIMENT  ON  THE  CULTURE  OF 
TILAPIA  ESCULENTA  (GRAHAM)  AND 
TILAPIA  ZILLII  (GERVAIS)  (CICHLIDAE)  IN 
FISH  PONDS, 

Fourah  Bay  Coll.,  Freetown  (Sierra  Leone). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07280 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  7.  LOWER  MIS- 
SISSIPPI RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07281 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  6.-MISSOURI 
RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07282 


A  MODIFIED  SIGMA  EQUATIONS'  AP- 
PROACH TO  THE  NUMERICAL  MODELING 
OF  GREAT  LAKES  HYDRODYNAMICS, 

Waterloo  Univ.  (Ontario). 
N.  G.  Freeman,  A.  M.  Hale,  and  M.  B.  Danard. 
Journal  of  Geophysical  Research,  Vol  77,  No  6,  p 
1050-1060,  February  20,  1972,  10  fig,  15ref. 

Descriptors:  'Hydrodynamics,  'Great  Lakes, 
'Model  studies,  'Waves  (Water),  ,  'Seiches,  Cur- 
rents (water).  Density,  Fluid  mechanics,  Lake  Hu- 
ron, Air-Water  interfaces,  Topography,  Dynam- 
ics, Wind  velocity,  Wind  tides,  Hypolimnion, 
Mathematical  studies. 

Identifiers:  Baroclinic  modeling,  Bottom  topog- 
raphy. 

Two  numerical  experiments  that  test  the  feasibility 
of  a  modified  sigma  equations'  approach  to 
resolve  large-scale  topographical  and  baroclinic 
effects  are  described  for  Lake  Huron.  The  applica- 
tion of  a  realistic  bottom  topography  (and  zero 
stratification)  produces  significant  flow  modifica- 
tion only  where  the  depth  change  is  large  (at  least 
for  the  grid  resolution  employed)  a  co-oscillation 
of  Saginaw  Bay  with  the  remainder  of  the  Lake 
Huron  basin  is  observed.  The  inclusion  of 
baroclinity  (and  constant  depth)  permits  internal 
waves  to  form  with  density  oscillations  of  about  a 
17-hour  period.  The  mean  inertial  period  of  Lake 
Huron  is  approximately  17.2  hours.  A  third  case, 
in  which  baroclinicity  and  variable  depth  are  in- 
cluded together,  showed  some  evidence  of  numer- 
ical instability  and  is  therefore  not  discussed. 
(Lang-USGS) 
W72-07292 


CHEMICAL  COMPOSITION  OF  WATERS  OF 
SOME  LAKES  OF  DAGESTAN  (K- 
HIMICHESKIY  SOSTAV  VODY  NEKOTORYKH 
OZER  DAGESTANA), 

Gidrokhimicheskii       Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07296 


RUBDDHJM  AND  CESRIM  CONCENTRATIONS 
IN  WATERS  OF  SOME  WEAKLY  SALINE 
LAKES  OF  NORTHWEST  USSR  AND 
KAMCHATKA  (SODERZHANTYE  RUBDDIYA  I 
TSEZIYA  V  VODE  NEKOTORYKH 
SLABOMINERALIZOVANNYKH  OZER 

SEVERO-ZAPADA  SSR  I  KAMCHATKI), 
Akademiya     Nauk     SSR,     Leningrad.     Institut 
Evolyutsionnoi  Fiziologii  i  Biokhimii. 
Yu.  P.  Kanevskiy,  and  D.  G.  Fleyshman. 
In:      Formirovaniye      khimicheskogo      sostava, 
zagryazneniye  i  samoochishcheniye  poverkhost- 
nykh    vod.    Metody    analiza    prirodnykh    vod; 
Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 
p  28-31,  1971.  2  fig,  1  tab,  6ref. 

Descriptors:  'Lakes,  'Water  chemistry,  'Water 
analysis,  'Alkali  metals,  'Cesium,  Sodium,  Potas- 
sium, Salinity,  Sampling,  Rivers,  United  States, 
Correlation  analysis,  Regression  analysis. 
Identifiers:  'USSR,  'Kamchatka,  'Rubidium, 
Water  samples. 

Water  samples  were  collected  in  July-August  1968 
from  8  lakes  in  the  Northwest  USSR  and  from  2 
lakes  in  Kamchatka  to  measure  the  concentrations 
of  rubidium,  cesium,  sodium,  and  potassium  in  the 
weakly  saline  lake  waters.  Rubidium  and  cesium 
were  determined  by  the  mass  spectrometric 
method  of  isotopic  dilution,  and  sodium  and  potas- 
sium by  flame  photometry.  A  positive  correlation 
was  obtained  between  the  concentrations  of  ru- 
bidium, cesium,  and  potassium  in  the  lake  waters 
examined.  The  coefficient  of  correlation  between 
the  cesium  and  potassium  content  in  water  for  all 
10  lakes  was  +0.71  and  for  lakes  of  the  Northwest 
USSR  +0.83.  An  even  closer  correlation  (+0.96) 
was  observed  in  comparing  rubidium  and  potassi- 
um concentrations.  No  reliable  correlation  was 
established  between  the  rubidium  and  sodium  or 
the  cesium  and  sodium  contents,  the  coefficients 
of  correlation  being  +0.22  and  +0.32,  respective- 
ly. Comparison  of  rubidium/potassium  and  cesi- 
um/potassium relations  in  lake  waters  of  the 
USSR  with  data  obtained  by  other  authors  for 
western  rivers  of  the  United  States  reveal  a 
similarity  in  rubidium  and  cesium  concentrations 
in  the  widely  scattered  bodies  of  water  whenever 
the  potassium  concentrations  are  similar.  (See  also 
W72-07295)  (Josefson-USGS) 
W72-07297 


COMPOSITION  OF  ORGANIC  ACIDS  DIS- 
SOLVED IN  SURFACE  WATERS  (O  SOSTAVE 
ORGANICHESKIKH  KISLOT,  RAST- 

VORENNYKH  V  POVERKHNOSTNYKH 
VODAKH), 

Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07298 


CONCENTRATION  AND  DYNAMICS  OF  OR- 
GANIC ACIDS  IN  MINERAL  WATERS  OF  THE 
LAKE   BAIKAL   REGION   (SODERZHANIYE  I 
DINAMIKA    ORGANICHESKIKH     KISLOT    V 
MINERAL'NYKH  VODAKH  PRIBAYKAL'YA), 
Irkutskii  Gosudarstvennyi  Universitet  (USSR). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07299 


EFFECT  OF  ARTIFICIAL  HEATING  ON  THE 
CALCIUM  CARBONATE  BALANCE  OF  A 
COOLING  RESERVOIR  OF  A  LITHUANIAN 
HYDROELECTRIC  POWERPLANT  (O 

VLIYANU  ISKUSSTVENNOGO  PODOGREVA 
NA  KARBONATNO-KAL'TSIYEVOYE  RAV- 
NOVESIYE  VODOKHRANILISHCHA-O- 

KHLADITELYA  LITOVSKOY  CRES), 
Akademiya  Nauk  Litovskoi  SSR,  Vilnius.  Institut 
Khimii  i  Khimicheskoi  Tekhnologii. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07301 


DISTRIBUTION,  COMPOSITION  AND 

CHARACTERISTICS     OF     THE     SURFICIAL 
SEDIMENTS  OF  LAKE  ONTARIO, 

Department  of  the  Environment,  Burlington  (On- 
tario). Canada  Centre  for  Inland  Waters. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-07316 


COMPARATIVE  ANGLER  SUCCESS  AT  LAKE 
MEAD  (ARIZONA-NEVADA), 

Nevada   Southern   Univ.,   Las   Vegas.   Dept.   of 
Biological  Sciences. 

F.  A.  Espinosa,  Jr.,  and  James  E.  Deacon. 
Progr  Fish  Cult.  33(3):  170-174. 1971.  JJlus.  Map. 
Identifiers:  Angler,  Arizona,  Comparative,  Lake, 
Mead,  Nevada. 

Creel  census  data  compiled  on  the  Lake  Mead 
fishery  from  1964  to  1967  by  the  Arizona  and 
Nevada  Fish  and  Game  Departments  were 
segregated  into  catch-per-unit  effort  data  for  2  an- 
gling methods,  live  bait  and  artificial  lure,  and 
reduced  to  useable  statistics  for  analysis  of  com- 
parative angler  success.  Catch-per-hour  data  were 
transformed  according  to  the  expression-log  ( 
(catch-per-hour  x  100)  x  1)  and  processed  accord- 
ing to  an  analysis  of  variance  program  defined  as  a 
mixed  model  with  2  random  factors,  years  and 
geographical  strata,  and  1  fixed  factor,  angling 
method.  Analysis  of  variance  revealed  that  the 
main  effects  of  strata  and  angling  method  are 
statistically  significant.  The  difference  in  catch- 
per-hour  between  anglers  fishing  with  live  bait  and 
those  using  artificial  lures  is  highly  significant  (F  = 
23.92,  P<0.01).  Anglers  using  artificial  lures  enjoy 
a  significantly  higher  catch  rate  at  Lake  Mead  than 
do  anglers  using  live  bait.  There  was  no  significant 
effect  of  years  on  catch-per-unit  effort;  however, 
the  interactive  effect  of  years  and  strata  was  sig- 
nificant. Catch  rates  did  differ  significantly 
between  the  3  geographical  strata  during  the 
period  from  1965  to  1967.  Anglers  using  artificial 
lures  at  Lake  Mead  enjoy  higher  catch  rates 
because  they  are  probably  a  more  skillful  group 
than  the  live  bait  anglers. -Copyright  1972,  Biolog- 
ical Abstracts,  Inc. 
W72-07320 


FATE    OF    DIQUAT    IN    THE    AQUATIC    EN- 
VIRONMENT, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-07355 


CRASPEDACUSTA  SOWERBYI  LANKESTER 
(COELENTERATA:  LIMNOMEDUSAE)  IN  NEW 
ZEALAND  LAKES, 

Marine  Dept.,  Rotorua  (New  Zealand). 

G.  R.  Fish. 

N  Z  J  Mar  Freshwater  Res.  5(1):  66-69.  1971.  Illus. 

Identifiers:   Coelenterata,   Craspedacusta-Sower- 

byi,  Lakes,  Limnomedusae,  New-Zealand. 

A  sudden  infestation  of  medusae,  identified  as  C. 
sowerbyi,  occurred  in  Lake  Maraetai  North 
Island,  New  Zealand,  during  the  last  week  of  Jan. 
1970.  Previous  records  of  immature  medusae  in 
North  Island  lakes  and  of  hydroids  in  a  Dunedin 
aquarium  probably  refer  to  the  same  species.  High 
water  temperatures  favored  development  of  the 
medusae,  but  their  effect  on  the  ecology  of  the 
lake  was  probably  negligible. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07398 


HYDROCHEMISTRY  OF  THE  WATER  COOL- 
ING THE  KURAKHOVKA  POWER  PLANT, 

Akademiya      Nauk      URSR,      Kiev.      Instytut 

Hidrobiologii. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07457 
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EFFECT  OF  MICROBIOLOGICAL  PROCESSES 
ON  THE  OXYGEN  BEHAVIOR  IN  LAKES  OF 
THE  AMU-DAR'YA  DELTA, 

Interdisciplinary  Inst,  of  Natural  Sciences,  Nukus 

(USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07458 


TRANSFORMATION  OF  IRON  DURING  BAC- 
TERIAL DECOMPOSITION  OF  PLANKTONIC 
ORGANIC  MATTER, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07459 


EFFECT    OF    USING    AVERAGED    DATA    ON 
THE  COMPUTED  EVAPORATION, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-07472 


SNOWMELT    ENERGY    EXCHANGE    IN    THE 
LAKE  SUPERIOR  REGION, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-07481 


SURFACE  WATER  TEMPERATURE  AND  ICE 
REGIMES  OF  GEORGIAN  BAY, 

Atmospheric  Environment  Service,  Toronto  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  02C. 
W72-07482 


REVIEW     OF    THE    INFLUENCES    OF    THE 
GREAT  LAKES  ON  WEATHER, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-07483 


LIMITING    NUTRIENT    ELEMENTS    IN    FIL- 
TERED LAKE  ERIE  WATER, 

Cincinnati  Univ.,  Ohio.  Tanners'  Council  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-07504 


MICROBIOLOGICAL  STUDIES  ON  NITROGEN 
FIXATION  IN  AQUATIC  ENVIRONMENTS--I. 
ON  THE  DISTRIBUTION  OF  NITROGEN  FIX- 
ING BACTERIA  IN  FRESH  WATER  REGIONS, 

Kyoto   Univ.   (Japan).   Research   Inst,   for  Food 

Science;  and  Mie  Prefectural  Univ.,  Tsu  (Japan). 

Faculty  of  Fisheries. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07513 


NUTRIENT  LIMITING  FACTORS  IN  AN  ARC- 
TIC TUNDRA  POND, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-075I6 


MICRO-HABITAT  PH  DIFFERENCES  FROM 
THOSE  OF  THE  SURROUNDING  WATER, 

Virginia  Polytechnic  Inst..  Blacksburg.  Center  for 
Environmental  Studies. 
W.  H.  Youngue,  Jr.,  and  J.  Cairns,  Jr. 
Hydrobiologia,  Vol  38,  No  3-4,  p  453-461,  1971.  1 
fig,  6  tab,  5  ref. 

Descriptors:  "Hydrogen  ion  concentration,  "En- 
vironment, "Habitats,  Protozoa,  Water  quality. 
Photosynthesis,  Temperature.  Bogs,  Algae, 
Ponds. 

Identifiers:  Micro-habitats,  Substrates,  Mecklen- 
burg County  (NO,  Cheboygan  County  (Mich), 
Montgomery  County  (Va). 


Evidence  indicates  that  the  micro-environmental 
conditions  under  which  substrate  associated 
microorganisms  live  differ  from  those  of  the  sur- 
rounding fluid.  This  possibility  was  tested  during  a 
study  of  long  term  fluctuations  in  the  number  of 
species  associated  with  polyurethane  sponges 
suspended  in  the  surface  waters  of  a  Mecklenburg 
County,  North  Carolina,  pond;  a  Cheboygan 
County,  Michigan,  'acid'  bog  pond  and  an  'al- 
kaline' gravel-pit  pond;  and  a  Montgomery  Coun- 
ty, Virginia,  farm  pond.  A  laboratory  experiment 
to  test  for  possible  buffering  by  polyurethane 
sponge  material  was  conducted  and  showed  no 
evidence  that  the  sponge  material  had  any  effect 
on  the  pH,  although  the  pH  of  the  sponge  water 
was  often  substantially  different  from  that  of  the 
surrounding  water  (sponge  water  pH  6.8,  pond 
water  pH  10.5).  The  evidence  suggests  that  the 
microbial  communities  inhabiting  the  sponges 
strongly  influence  the  pH  of  the  water  in  that 
micro-habitat  and  presumably  other  water  quality 
characteristics  as  well.  If  this  is  generally  true  for 
microbial  growths  associated  with  substrates,  the 
relationship  of  these  species  to  the  quality  of  the 
surrounding  water  should  be  re-examined.  (Jones- 
Wisconsin) 
W72-07519 


THE  EFFECT  OF  A  POWER  PLANT  ON  THE 
DISTRIBUTION  AND  ABUNDANCE  OF 
ZOOPLANKTON  NEAR  THE  PLANT'S  THER- 
MAL OUTFALL, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07523 


PHYTOPLANKTON  AND  ZOOPLANKTON  OF 
SOME  LAKES  IN  NORTHEASTERN  NORWAY, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07556 


PERIPHYTON  OF  SEVERAL  LAKES  OF  THE 
MAZURIAN  LAKELAND, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 
Ecology;  and  Polish  Academy  of  Sciences,  War- 
saw. Dept.  of  Applied  Limnology. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-07559 


THE  SUMMER  BIOCENOTIC  PLANKTON  OF 
THE  ABANT  LAKE  (ASIATIC  TURKEY)  RE- 
GION OF  THE  BLACK  SEA, 

Rome  Univ.  (Italy). 

Fiorenza  G.  Margaritora,  and  Vezio  Cottarelli. 

1ST  Lombardo  Accad  Sci  Lett  Rend  Sci  Biol  Med 

B.  104(1):  170-190.  1970.  Illus.  Map. 

Identifiers:  Abant,  Biocenotic,  Lake,  Plankton, 

Sea,  Summer,  Turkey. 

A  study  was  made  of  summer  plankton  collected 
in  the  Abant  Lake  during  a  field  trip  in  May  and 
June,  1969.  The  plankton  composition  is  related  to 
seasonal  characteristics  (on  the  bank  with  or 
without  vegetation,  in  the  center  of  lake).  The 
dominant  species  were  examined  from  a 
morphological  and  biogeographical  viewpoint. -- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07562 


SEASONAL  CHANGES  OF  NITROGEN-FIXING 
AND  NITRIFYING  AND  DENITRIFYING  BAC- 
TERIA IN  THE  BOTTOM  DEPOSITS  OF  THE 
ILAWA  LAKES, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). 

For  primary  bibliographic  entry  see  Field  02J. 
W72-07563 


CLAY  MINERALOGY  AT  THE  BRINE-SED- 
IMENT INTERFACE  IN  THE  SOUTH  ARM  OF 
GREAT  SALT  LAKE,  UTAH, 

Sun  Oil  Co.,  Philadelphia,  Pa. 


For  primary  bibliographic  entry  see  Field  02J. 

W72-07583 


THE     FISHES     OF     LAKE     OKEECHOBEE, 
FLORIDA, 

Florida  State  Board  of  Conservation,  St.  Peter- 
sburg. Marine  Lab. 
Lothian  A.  Ager. 

Quart  J  Fla  Acad  Sci.  34(1):  53-62.  1971. 
Identifiers:      Fishes,      Florida,     Fresh,      Lake, 
Okeechobee,  Salt,  Species. 

With  the  recent  flood  control  project  for  the  Kis- 
simmee  River  and  the  Lake  Okeechobee  area  en- 
compassing water  control  structures  and  addi- 
tional drainage  canals,  need  for  documentation  of 
the  species  of  fish  present  at  this  time  was  ap- 
parent. Also,  with  the  rapidly  spreading  exotic 
fishes  in  Florida,  it  seemed  advisable  to  take  in- 
ventory of  this  important  body  of  water.  During 
the  2  yr  period  from  Oct.,  1967,  to  Dec,  1969,  a 
survey  was  made  to  determine  the  composition 
and  relative  abundance  of  the  fishes  of  Lake 
Okeechobee.  Forty-three  spp.  of  fish  were  col- 
lected during  the  study.  Thirty-six  spp.  were  fresh 
water  fishes  while  7  spp.  were  salt  water  fishes 
which  invade  adjacent  fresh-water  areas.  Notes 
made  at  the  time  of  collections  furnish  some  in- 
sight of  the  utilization  of  the  lake  habitat  by  these 
species  of  fish  and  their  life  histories. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-07602 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  4.--ST. 
LAWRENCE  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07603 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  8.-WESTERN 
GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07605 


STUDIES  ON  THE  EFFECTIVE  STOCKING  OF 

SALMONID       FISH:        I.       SURVIVAL       OF 

HIMEMASU        (ONCORHYNCHUS        NERKA) 

RELEASED       IN       LAKE       YUNOKO,       (IN 

JAPANESE), 

Minora  Tanaka,  and  Yoshikazu  Shiraishi. 

Bull  Freshwater  Fish  Res  Lab  Tokyo.  20  (2):  83- 

91.  1971.  Illus.  English  summary. 

Identifiers:   Dynamics,   Fish,  Himemasu,  Japan, 

Lake,         Oncorhynchus-Nerka,         Population, 

Released,  Salmonid,  Stocking,  Survival,  Yunoko. 

During  the  first  year,  100,000  fry  were  assumed  to 
decrease  to  9022  or  about  9%  of  the  released  fish. 
The  number  of  fish  that  survived  in  the  second  and 
third  yr  were  calculated  as  1258  and  65,  respective- 
ly. Thus  the  surviving  number  of  fish  decreased 
linearly  with  their  age,  which  indicates  that  the 
survival  rate  was  constant  in  this  case.  By  compar- 
ing the  decrease  with  the  amount  of  catch,  the 
decrease  of  0-yr-old  fish  was  calculated  to  be 
about  90%  of  released  fish,  which  was  due  mainly 
to  natural  mortality,  but  that  of  1-  and  2-yr-old  fish 
was  mainly  due  to  angling.  The  fish  migrating  out 
of  the  lake  were  checked  by  small  fyke  net.  The 
characteristic  value  of  the  population  dynamics 
for  each  year  class  was  calculated. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-07621 


CARBON,  NITROGEN,  AND  PHOSPHORUS 
AND  THE  EUTROPHICATION  OF  FRESH- 
WATER LAKES, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07648 
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STUDIES    ON    THE    VARIABILITY    OF    THE 

LANDLOCKED     AYU-FISH,     PLECOGLOSSUS 

ALTIVELIS  T,  AT  S.,  IN  LAKE  BIWA:  I.  ON 

THE   MODE   OF  DISTRIBUTION   AND  SOME 

BODY  FORM  VARIATION  AT  EARLY  PHASES 

OF  DEVELOPMENT  (IN  JAPANESE), 

Okayama  Prefecture  Fisheries  Experiment  Station 

(Japan). 

Mikio  Azuma. 

Jap  J  Ecol.  20  (2):  63-76.  1970.  IUus.  Map.  English 

summary. 

Identifiers:  Ayu-fish,  Biwa,  Body,  Development, 

Distribution,      Early,      Form,      Japan,      Lake, 

Landlocked,     Mode,     Phases,     Plecoglossus-al- 

tivelis.  Variability. 

The  morphological  development,  growth  and 
change  in  distribution  pattern  of  the  Auy-fish  in 
Lake  Biwa  were  studied.  In  the  earlier  phases 
when  the  body  form  variation  is  not  so  clear,  the 
distribution  of  the  larvae  is  passively  determined 
by  water  current.  The  differentiation  in  the  body 
form  starts  with  the  more  developed  larvae.  As  the 
differentiation  becomes  clearer,  the  fish  can  be 
classified  into  2  groups  by  their  body  form,  i.e., 
the  running  water  type  and  the  standing  water 
type.  The  former  migrates  toward  the  littoral  area 
while  the  latter  remains  in  the  deeper  part.  The 
relation  between  morphological  development  and 
growth  reverses  itself  at  about  this  phase;  the  fish 
of  the  running  water  type  which  have  been  'more 
developed  but  less  grown'  in  the  preceding  phases 
become  'less  developed  but  more  grown'  in  the 
subsequent  phases,  and  vice  versa  with  the  fish  of 
the  standing  water  type. --Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-07717 


POTENTIAL  POLLUTION  OF  OGALLALA  BY 
RECHARGING  PLAYA  LAKE  WATER  -  PESTI- 
CIDES, 

Texas  Tech   Univ.,   Lubbock.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07761 


21.  Water  in  Plants 


CHARACTERISTICS  OF  PRE-SPAWNING 
AMERICAN  BROOK  LAMPREYS  FROM  BIG 
CREEK,  ONTARIO, 

Waterloo    Lutheran    Univ.    (Ontario).    Dept.    of 
Biology. 
E.  Kott. 

Can  Field  Nat.  85  (3):  235-240.  1971.  IUus. 
Identifiers:    American,    Brook,    Canada,    Creek, 
Fecundity,   Lampetra-Lamottei,    Lampreys,   On- 
tario, Spawning. 

Mature  adults  of  the  American  brook  lamprey, 
Lampetra  lamottei  were  collected  in  the  spring 
from  Big  Creek,  at  Delhi,  Ontario.  The  sex  ratio 
was  2  males:  1  female.  The  average  length  of  100 
individuals  was  179  mm,  showing  no  difference  in 
the  lengths  of  males  and  females.  A  significant  dif- 
ference in  weight  did  exist,  the  average  of  57  males 
being  9.7  g  and  28  females,  10.9  g.  Livers  of 
females  were  significantly  larger  than  those  of 
males.  The  mean  number  of  trunk  myomeres  for 
15  specimens  was  68.8.  Mean  fecundity  and  mean 
relative  fecundity  of  16  females  were  3787  eggs  per 
female  and  357  eggs  per  gram  body  weight.  The 
results  were  compared  with  data  on  Quebec  popu- 
lations of  this  species,  which  were  composed  of 
smaller  individuals  with  a  much  higher  relative 
fecundity— Copyright  1972.  Biological  Abstracts, 
Inc. 
W72-07287 


A  METHOD  FOR  MEASURING  DIGESTIBILI- 
TY AND  METABOLIZABLE  ENERGY  OF  FISH 
FEEDS, 

Western  Fish  Nutrition  Lab.,  Hagerman,  Idaho. 

R.R.Smith. 

Progr  Fish  Cult.  33(3):  132-134.  1971.  IUus. 

Identifiers:    Digestibility,    Energy,    Feeds.    Fish. 

Metabolizable,  Rainbow  trout. 


Metabolism  chambers  were  used  to  collect 
separately  feces,  urine,  and  gill  excretions  from 
rainbow  trout  weighing  250  to  500  g.  The  fish  were 
force  fed  measured  quantities  of  feed  daily  and 
waste  products  were  collected  for  5  days.  Ap- 
parent digestibility,  metabolizable  energy,  and 
nitrogen  balance  were  calculated.  Some  problems 
were  encountered,  but  the  method  had  value  in 
measuring  availability  and  utilization  of  fish 
feeds.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07393 


FALL  SPAWNING  OF  CHANNEL  CATFISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

Mo.  Fish-Pesticide  Research  Lab. 

James  L.  Brauhn. 

Progr  Fish  Cult.  33(3):  150-152.  1971. 

Identifiers:  Catfish,  Channel,  Fall,  Ictalurus-Punc- 

tatus,  Pituitary,  Spawning. 

Age  class  II  channel  catfish  (Ictalurus  punctatus) 
were  spawned  under  laboratory  conditions  in  Aug. 
and  Nov.  The  spawning  technique  included  long- 
term  holding  at  17.2  deg  C,  feeding  a  high-protein 
diet,  gradual  elevation  of  water  temperature  to 
25.9  deg  C,  and  ovulation  induction  by  injecting 
macerated  carp  pituitary.  The  technique  is  useful 
in  providing  fingerling  channel  catfish  for  mid- 
winter research  or  spring  stocking  of  ponds.— 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07394 


CONTRIBUTION  TO  THE  GROWTH  OF 
THYMALIUS  ARCTICUS  (PALLAS,  1776) 
FROM  THE  UPPER  YENISEI  RIVER  OF  MON- 
GOLIA (IN  CZECH), 

Karlova     Universita,     Prague    (Czechoslovakia). 
Lab.  of  Ichthylogy. 
Karthigesu  Chitravadivelu. 
Vestn  Cesk  Spol  Zool.  35(3):  168-174.  1971.  IUus. 
Identifiers:    Growth,    Mongolia,    ThymaUus-Arc- 
ticus,  Upper  Yenisei  River. 

Age  and  growth  determinations  were  made  from 
scales  of  163  specimens  of  T.  arcticus  from  the 
upper  Yenisei  river  of  Mongolia.  Computations  of 
growth  histories  were  made  by  the  method  of  Lee, 
(1920).  Growth  is  compared  with  the  data  of 
Svetovidov  (1936).  The  conversion  factors  for 
standard,  fork  (Smith's  standard  length)  and  total 
lengths  were  studied. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07397 


INTERNAL    WATER    STATUS    AND    WATER 
TRANSPORT  IN  SEED  ONION  PLANTS, 

Concepcion  Univ.  (Chile).  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-07493 


ON  THE  NOCTURNAL  FEEDING  ACTIVITY 
OF  RAINBOW  TROUT  (SALMO  GAIRDNERI) 
IN  STREAMS,  (IN  JAPANESE), 

Hikaru  Tanaka. 

Bull  Freshwater  Fish  Res  Lab  Tokyo.  20  (2):  73- 
82.  1971.  IUus.  English  summary. 
Identifiers:  Factor,  Feeding,  Food,  Insect,  Inten- 
sity,  Light.   Nocturnal,    Rainbow,    Salmo-Gaird- 
neri.  Streams,  Trout. 

The  feeding  rate  of  drifting  food  such  as  insects 
depends    upon    light    intensity.    The    fish    rarely 
caught  food  at  light  intensities  below   .030. -.035 
lux.— Copyright  1971 .  Biological  Abstracts,  Inc. 
W72-07503 


PHOTOSYNTHESIS  AND  DISTRIBUTION  OF 
ASSIMILATE  OF  SCOTCH  PINE  SEEDLINGS 
IN  RELATION  TO  SOIL  MOISTURE  AND 
PROVENANCE, 

Richard  C.  Schultz,  and  Gordon  E.  Gatherum. 
BotGaz.  132  (2):  91-96.  1971.  IUus. 
Identifiers:      Assimilate,      Distribution,      Light, 
Moisture.  Mutual,  Photosynthesis,  Pine-G,  Pinus- 
Sylvestris-G.       Provenance,       Rate,       Relation. 
Respiration,  Seedlings,  Shading.  SoU,  Stress. 


A  controUed-environment  study  was  conducted 
with  seedlings  of  Scotch  pine  (Pinus  sylvestris  L.). 
Photosynthetic  capacity  (photosynthesis/seedling) 
and  efficiency  (photosynthesis/unit  of  needle 
weight)  of  3-yr-old  seedlings  increased  with  in- 
creasing soU  moisture.  The  effect  of  moisture  on 
photosynthetic  capacity  was  primarily  related  to 
seedling  size,  while  the  effect  of  moisture  on 
photosynthetic  efficiency  was  related  to  dif- 
ferences in  proportion  of  photosynthetic  and 
nonphotosynthetic  tissue  in  needles  and  to  dif- 
ferences in  mutual  shading  of  the  needles.  Respira- 
tion rates  increased  with  increasing  soil  moisture 
because  of  a  reduction  of  water  stress  on  metabol- 
ism. From  the  northern  to  southern  provenances, 
photosynthesis  increased.  Compared  with 
southern  sources,  northern  provenances  had  a 
greater  proportion  of  assimilate  in  roots  than  in 
shoots.  The  southern  sources  had  a  greater  propor- 
tion of  assimilate  in  the  stem. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07505 


FOOD  HABITS  OF  THE  WHITE  AMUR 
STOCKED  IN  PONDS  ALONE  AND  IN  COM- 
BINATION WITH  OTHER  SPECDZS, 

Nicholls  State  Univ.,  Thibodaux,  La.  Dept.  of 
Biological  Sciences. 

Ronald  H.  Kilgen,  and  R.  Oneal  Smitherman. 
Progr  Fish  Cult.  33  (3):  123-127.  1971. 
Identifiers:  Algae,  Alligatorweed-D,  Amur.  Bass, 
Carp,  Catfish,  Centipede,  Chara,  Combination, 
Ctenopharyngodon-IdeUus,  Food,  Grass-M, 
Habits,  Insects,  Minnows,  Ponds,  Potamogeton- 
M,  Species,  Stocked,  Water-Hyacinth-M. 

White  amur  (Ctenopharyngodon  idellus),  also 
known  as  grass  carp,  were  stocked  alone  in  ponds 
at  rates  of  20.  40,  80,  and  160  per  acre  to  determine 
efficient  stocking  rates  for  controlling  undesirable 
aquatic  plants.  Several  aquatic  plants  were 
stocked  in  the  ponds,  including  waterhyacinth,  al- 
ligatorweed,  Eurasian  milfoil,  Potamogeton  sp.. 
and  Chara  spp.  Stocking  rates  of  40  or  more  fin- 
gerlings  per  acre  eliminated  milfoil,  Potamogeton, 
and  Chara,  and  caused  a  decrease  in  water- 
hyacinth.  AUigatorweed  was  not  affected  by  any 
stocking  rate.  The  diet  of  white  amur,  determined 
by  stomach  analyses,  consisted  mainly  of 
macrophytes  and  algae  (75%  to  95%  by  volume), 
and  relatively  few  insects  (0%  to  18%).  White 
amur  were  also  stocked  at  a  rate  of  50  per  acre  in 
combination  with  channel  catfish,  largemouth 
bass,  redeye  bass,  spotted  bass,  Israeli  carp,  and 
fathead  minnows,  to  evaluate  competition  and 
growth  of  these  species  when  stocked  together.  In 
general,  it  seems  that  the  food  habits  of  white 
amur  are  not  at  all  similar  to  the  other  fish  species 
in  this  experiment.  The  food  of  white  amur  con- 
sisted mainly  of  macrophytes  (84%),  which  were 
probably  roots  and  stolons  of  centipedegrass  from 
the  edge  of  the  pond.  White  amur  were  observed 
nibbling  centipedegrass  with  their  heads  out  of 
water.  Insects  (chironomid  larvae)  comprised  only 
9%  of  the  food.  Other  fish  species  were  mainly  in- 
sectivorous: Israeli  carp  (75%),  largemouth  and 
spotted  bass  (77%),  redeye  bass  (85%),  and  chan- 
nel catfish  (62%).  White  amur  resort  to  eating  in- 
sects only  when  plants  are  scarce  or  unavailable. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07510 


TAXONOMIC  AND  ECOLOGICAL  STUDIES 
ON  SOME  SPECIES  OF  HYDROPSYCHE  PICT. 
(INSECTA,  TRICHOPTERA),  (IN  GERMAN), 

Heidelberg  Univ.  (West  Germany).  Zoologisches 

Institut  und  Museum. 

Helmut  Schuhmacher. 

Int  Rev  Gesmaten  Hydrobiol.  55  (4):  51 1-557.  1970. 

Engl.  summ.. 

Identifiers:  Adaptation,  Algae,  Ecological,  Food, 

Hydropsyche,  Hydropsy  che-InstabUis, 

Hydropsyche-Saxonica,  Hydropsyche-Siltalai,  In- 

secta.  Physiology,  Species,  Taxonomic,  Trichop- 

tera. 

Larvae  of  the  trichopteran  genus  Hydropsyche 
were  coUected  from  the  Steinach,  a  small  stream 
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in  the  Oldenwald  Mountains.  Upon  rearing  them  to 
the  imago  stage  they  were  identified  to  be  of  3  spe- 
cies: H.  saxonica,  H.  instabilis  and  H.  siltalai.  All 
of  these  are  adapted  as  conformers  to  the  high  02 
content  of  the  water  of  the  stream.  In  contrast,  the 
larvae  of  the  same  genus  living  in  the  Neckar 
River,  into  which  the  Steinach  flows,  are  adapted 
to  the  changable  02  content  of  their  environment. 
Hence,  although  the  larvae  of  the  2  locations  are 
indistinguishable  structurally,  they  can  be  distin- 
guished by  their  physiological  features.  As  a  rule 
the  life  history  of  the  Steinach  species  is 
completed  in  1  yr,  but  in  lower  temperatures  it 
may  last  for  2  yr.  The  stream  drift  of  the  larvae 
was  studied.  Drift  was  inhibited  by  light,  even 
being  reduced  by  moonlight.  In  general  females 
exceed  males  in  numbers  in  the  genus 
Hydropsyche.  The  larvae  are  omnivorous,  but 
their  most  important  food  is  algae  and  detritus  oc- 
curring on  the  substrate.  Nets  can  be  built  to  cap- 
ture drifting  diatoms  and  other  algae.  The  stimulus 
for  the  production  of  a  net  is  a  rise  of  temperature 
to  10-12  deg  C  or  more,  and  a  current  velocity  of  at 
least  10-20  cm/sec.  The  larvae  are  positively 
rheotactic,  and  in  this  way  they  compensate  for 
their  downstream  drifting.  The  imagos  fly  from  the 
point  of  their  emergence  either  upstream  or 
downstream.  Hence  the  adults  do  not  compensate 
for  the  larval  drifting. -Copy right  1971,  Biological 
Abstracts,  Inc. 
W72-07539 


RELATION  BETWEEN  PHYTOPLANKTON- 
-HIGHER  AQUATIC  PLANTS  AND 

ZOOPLANKTON  IN  CRAPINA-JIJILA  MARSH 
COMPLEX,  (IN  RUMANIAN), 

Institutul  de  Stiinte  Pedagogice,  Bucharest  (Ru- 
mania). 

Lucian  Gavrila. 

Commun  Bot.  12:  389-399.  Illus.  1971.  (English 
summary). 

Identifiers:  Aquatic,  Complex,  Crapina-Jijila, 
Higher,  Marsh,  Phyto,  Plankton,  Plants,  Relation, 
Romania,  Zooplankton. 

The        interrelationships        existing        between 
phytoplankton,   zooplankton   and   higher  aquatic 
plants  in  a  marsh  biotope  are  analyzed. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-07569 


FRESHWATER  LARVAL  TREMATODES:  XX- 
VIII.  THREE  NEW  SPECIES  OF  CERCARIAE, 

Universidad    de    Oriente,    Cumana    (Venezuela). 

Escuela  de  Ciencias. 

Pir  Nasir. 

Proc  Helminthol  Soc  Wash.  38  (2):  206-210.  1972. 

Illus. 

Descriptors:  Cercaria-Barceloica,  Cercaria-Farak- 
hanweri,  Cercaria-Paracumanensis,  Cercariae, 
Larval,  Marisa-Cornuarietis,  Pomacea-Glauca, 
Pomacea-Urceus,  Species,  Trematodes, 

Venezuella. 

Cercaria  barceloica,  of  gymnocephalic  group,  C. 
farakhanweri  and  C.  paracumanensis,  xiphidiocer- 
cariae  of  microcotylous  group,  from  the  snails, 
Pomacea  glauca,  P.  urceus  and  Marisa  Cor- 
nuarietis,  in  different  regions  of  Venezuela  are 
described.  A  comparison  is  made  with  related  spe- 
cies.-Copyright  1971,  Biological  Abstracts,  Inc. 
W72-07627 


CONTINUOUS  CULTURES  AS  A  METHOD  FOR 
THE  DETERMINATION  OF  PRIMARY 
PRODUCTION  OF  ALGAE, 

Orange  Free  State  Univ.,  Bloemfontein  (South 

Africa).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07651 


STUDIES  ON  THE  VARIATION  OF  GROWTH 
IN  RAINBOW  TROUT,  SALMO  GIARDNERI:  II. 
REGRESSION  LINE  OF  SATIATION  AMOUNT 


ON  BODY  WEIGHT  AS  AN  INDICATOR  OF 
FOOD  AMOUNT  (IN  JAPANESE), 

Teiichi  Kato. 

Bull  Freshwater  Fish  Res  Lab  Tokyo.  20  (2)  101- 

107. 1971.  Illus.  English  summary. 

Identifiers:  Body,  Food,  Growth,  Indicator,  Line, 

Mathematical,     Model,     Rainbow,     Regression, 

Salmo-Gairdneri,  Satiation,  Trout,  Weight. 

A  regression  equation  of  amounts  of  food  con- 
sumed versus  weights  of  fish  was  obtained  from 
the  amount  of  foods  consumed  by  8  groups  with  a 
total  of  985  fish  having  different  sizes. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-07672 


FLORA  AND  VEGETATION  OF  THE  SALT- 
-MARSHES  IN  THE  EASTERN  LORRAINE 
(FRANCE,  DEP.  MOSSELLE), 

Ministere  de  l'Agriculture,  Brussels  (Belgium). 
J.  Duvigneaud. 

Mem  Soc  R  Bot  Belg.  3:  7-122.  1967.  Illus.  (English 
summary). 

Identifiers:  Alliances,  Associations,  Flora, 
France,  Lorraine,  Marshes,  Mosselle,  Salt,  Spe- 
cies, Vegetation. 

A  list  of  the  halophilous  plants  (species  or  sub- 
specific  taxa)  is  given.  The  phanerogamic  salt- 
marsh  communities  are  classified  into  18  associa- 
tions and  15  alliances.— Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07724 


VARIATIONS  IN  WOOD  DENSITY  OF  THE 
MAHOGANIES  OF  MEXICO  AND  CENTRAL 
AMERICA, 

Institute  of  Tropical  Forestry,  Rio  Piedras,  Puerto 

Rico. 

R.  S.  Boone,  and  M.  Chudnoff. 

Turrialba.    20   (3):    369-371.    1970.    Map.    (Span. 

summ.). 

Identifiers:  Central  America,  Density,  Mahoga- 

nies-D,  Mexico,  Rainfall,  Sap,  Swietenia-Humilis- 

D,  Swietenia-Macrophylla-D,  Variations,  Wood. 

Densities  of  Swietenia  macrophylla  sapwood  vary 
from  0.57  to  0.68,  averaging  0.62  for  all  sites  com- 
bined. Average  sapwood  density  is  slightly  higher 
than  that  of  heartwood.  Between  location  varia- 
tion is  small  throughout  the  northern  range  of  S. 
macrophylla.  Some  heavy  material,  however,  was 
collected  in  southern  Mexico  and  Nicaragua.  For 
the  limited  sampling  of  this  species  there  does  not 
appear  to  be  a  meaningful  relationship  between 
wood  density  and  rainfall.  An  average  of  0.62  for 
the  dry  site  (1250  mm  rainfall)  in  northern  Mexico 
is  almost  identical  in  weight  to  wood  collected 
from  very  wet  sites  in  Nicaragua  and  Panama.  The 
Pacific  Coast  S.  humilis  sapwood  density  ranges 
from  0.67  to  0.89,  averaging  0.76.  This  is  not  sig- 
nificantly different  from  the  adjacent  heartwood 
material;  but  is  significantly  heavier  (1%)  than  the 
S.  macrophylla  collection.  Particularly  dense 
wood,  reaching  about  0.9,  was  collected  from 
southern  Mexico  and  Nicaragua.  Comparatively 
low  density  sources,  averaging  about  0.7,  are 
found  in  Guatemala  and  Costa  Rica.  Again  rela- 
tionships with  rainfall  are  indeterminate.  The  low 
rainfall  7.9  dry-month  locations  yield  an  average 
density  of  0.75.  The  higher  rainfall  5-6  dry  month 
locations  produce  similar  wood  density. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-07729 

2J.  Erosion  and  Sedimentation 


MIGRATION    OF    TIDAL    SAND    WAVES    IN 
CHESAPEAKE  BAY  ENTRANCE, 

Old    Dominion    Univ.,    Norfolk,    Va.    Inst,    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-07285 


THERMOLUMINESCENCE:  A  TOOL  FOR  THE 
ENVmONMENTAL  ANALYSIS  OF  RECENT 
SEDIMENT  CORES, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

H.  H.  Roberts,  and  W.  E.  Graves. 
Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 
146-149,  March  1972.  1  fig,  8  ref.  ONR  Contract 
N0O014-69-A-02 11-0003  AEC  Contract  No.  AT- 
(40-D-3018. 

Descriptors:    *Sedimentology,    'Instrumentation, 
'Analytical  techniques,  'Gamma  rays,  Radioac- 
tivity techniques,  Fluorescence,  Neutron  activa- 
tion analysis,  Sediments. 
Identifiers:  'Thermoluminescence. 

To  determine  the  presence  and  spatial  distribution 
of  minerals  in  Recent  sediment  core  samples,  au- 
toluminographs  may  be  produced  of  core  slabs 
chilled  to  77  deg  K  in  liquid  nitrogen,  activated  by 
a  strong  gamma  radiation  source,  and  then  heated 
rapidly  to  slightly  above  ambient  temperature. 
Contrasts  between  core  constituents  are  seen  in 
difference  in  characteristic  spectra  and  variations 
in  light  intensity  which  are  recorded  on  color  film. 
Thermoluminescence  of  sedimentary  materials  of- 
fers an  extension  of  such  valuable  techniques  as 
X-ray  radiography  for  assessing  diagenetic  and  en- 
vironmental characteristics  of  recent  cores.  (K- 
napp-USGS) 
W72-07294 


PARTICLE  SIZE  AND  MINERALOGICAL 
COMPOSITION  OF  SUSPENDED  SEDIMENTS 
IN  SOME  RIVERS  OF  THE  USSR  (O  MEK- 
HANICHESKOM  IN  MINERALOGICHESKOM 
SOSTAVE  VZVESHENNYKH  VESHCHESTV 
NEKOTORYKH  REK  SOVETSKOGO  SOYUZA), 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 
A.  A.  Ivanova,  and  G.  S.  Konovalov. 

Descriptors:  'Sediments,  'Suspended  solids, 
'Particle  size,  'Mineralogy,  'Rivers,  Streamflow, 
Sediment  transport,  Sediment  load,  Suspended 
load,  Clay  minerals,  Quartz,  Silts,  Topography, 
Orography,  Sampling,  Seasonal. 
Identifiers.  'USSR,  'Pelite,  Psammite. 

Investigations  were  conducted  on  14  rivers  of  the 
USSR  to  study  particle  size  and  mineralogical 
composition  of  suspended-sediment  samples.  For 
most  rivers  of  the  USSR  there  is  a  close  relation  of 
both  particle  size  and  mineralogical  composition 
of  suspended  sediments  to  total  suspended  load  in 
rivers.  The  higher  the  content  of  suspended 
material  in  river  water,  the  higher  the  percentage 
of  the  pelite  fraction,  which  is  an  active  sorbent  of 
many  trace  elements.  Maximum  concentration  of 
suspended  sediments  and  relative  increase  in  the 
pelite  fraction  to  70%-80%  were  noted  during 
periods  of  high  water.  Content  of  the  pelite  frac- 
tion of  suspended  loads  dropped  to  40%-30%  dur- 
ing low  flow  when  there  was  a  decrease  in  amount 
of  suspended  sediments  in  the  rivers.  Seasonal 
changes  in  mineralogical  composition  of 
suspended  sediments  were  negligible.  Content  of 
the  pelite  fraction  increased  in  downstream 
reaches  of  mountain  rivers,  with  a  relative  in- 
crease in  the  clay-mineral  concentration  and  a 
decrease  in  the  concentration  of  quartz.  These 
changes  were  not  observed  for  lowland  rivers. 
(See  also  W72-07295)  (Josefson-USGS) 
W72-07302 


SOUTHERN  BRITISH  HONDURAS: 

LAGOONAL  COCCOLITH  OOZE, 

Cities  Service  Oil  Co.,  Tulsa,  Okla.  Exploration 

and  Production  Research. 

P.  A.  Scholle,  and  S.  A.  Kling. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1,  p 

195-204.  March  1972.  5  fig,  1  tab,  17  ref. 

Descriptors:  'Sedimentation,  'Bottom  sediments, 
'Coral,  'Limestones,  'Calcium  carbonate, 
Stratigraphy,  Sedimentology,  Lagoons,  Chemical 
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precipitation,   Deposition  (Sediments),   Microor- 
ganisms. 
Identifiers:  'British  Honduras,  'Coccoliths. 

The  British  Honduras  carbonate  depositions! 
province  contains  a  relatively  narrow,  deep,  back- 
reef  lagoon  in  which  Recent  fine-grained  car- 
bonate sediments  are  accumulating.  A  large  pro- 
portion of  the  sediment  (as  much  as  20  percent)  is 
composed  of  coccoliths  and  coccolith  fragments. 
Eight  nannoplankton  species  are  described.  The 
lagoonal,  coccolith-rich  carbonate  muds  of  British 
Honduras  which  surround  coralgal  pinnacle  reefs 
provide  an  excellent  Recent  analog  for  a  number 
of  ancient  carbonates,  including  the  Solnhofen 
Limestone.  They  also  indicate  that  coccolith-rich 
sediments  need  not  indicate  deep-water  deposition 
or  unrestricted  circulation  far  from  land  masses  or 
major  hydrographic  barriers.  (Knapp-USGS) 
W72-07305 


EXPERIMENTAL  VADOSE  AND  PHREATIC 
CEMENTATION  OF  SKELETAL  CARBONATE 
SAND, 

Southern  Methodist  Univ.,  Dallas,  Tex.  Dept.  of 

Geological  Sciences. 

D.  C.  Thorstenson,  F.  T.  Mackenzie,  and  B.  L. 

Ristvet. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1,  p 

162-167,  March  1972.  5  fig,  2  tab,  9  ref.  NSF 

Grants  GA-13540  and  18083. 

Descriptors:  'Diagenesis,  *Sands,  'Carbonate 
rocks,  'Dolomite,  Leaching,  Laboratory  tests, 
Hydraulic  models,  Sedimentology,  Water  chemis- 
try, Carbon  dioxide,  Calcite,  Solubility,  Soil 
water,  Groundwater,  Lithification. 
Identifiers:  'Carbonate  sands. 

Some  processes  of  vadose  and  phreatic  diagenesis 
in  carbonate  rocks  were  simulated  in  the  laborato- 
ry, using  C02-charged  water  to  leach  carbonate 
sand.  Precipitation  of  calcite  cement  in  a  second 
sand  body,  above  and  below  an  artificial  water  ta- 
ble, was  induced  by  C02  evasion.  Magnesian 
calcite  was  preferentially  leached  from  the  source 
bed,  and  calcite  was  precipitated  as  cement  in  the 
second  sand  unit.  More  cement  was  produced  in 
the  vadose  zone  than  in  the  phreatic  zone.  Cement 
formed  in  the  vadose  zone  is  composed  of  micron- 
sized  crystals  and  occurs  as  abundant  rim  cement 
and  grain  contact  cement.  Crystal  size  increases 
with  distance  from  grain  boundaries.  Rounding  of 
intergranular  void  spaces  is  common.  Cement 
formed  in  the  phreatic  zone  is  more  coarsely 
crystalline  (50  microns)  than  in  the  vadose  and 
abuts  directly  against  original  skeletal  grain  boun- 
daries. The  texture  of  the  vadose  cement  closely 
resembles  textures  observed  in  vadose  cementa- 
tion of  skeletal  calcarenites  in  Bermuda.  (Knapp- 
USGS) 
W72-07306 


CALCITE  AND  ARAGONITE  PHENOMENA 
PRECIPITATED  BY  ORGANIC  DECAY  IN 
HIGH  LIME  CONCENTRATE  BRINES, 

Penzoil  United,  Inc.,  Houston,  Tex. 

H.J.McCunn. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 

150-154,  March  1972.  8  fig,  6  ref. 

Descriptors:  'Chemical  precipitation,  'Decom- 
posing organic  matter,  'Brines,  'Calcium  car- 
bonate, 'Sea  water,  Carbonates,  Bottom  sedi- 
ments. Laboratory  tests,  Water  chemistry,  Car- 
bonate rocks,  Calcite. 
Identifiers:  Aragonite. 

Putrefaction  of  organic  materials  in  a  lime-rich 
solution  creates  carbon  dioxide  and  ammonia.  The 
carbon  dioxide  causes  the  lime  to  be  dissolved 
which  forms  ammonium  carbonate  in  solution. 
The  ammonium  carbonate  breaks  down  by 
evaporation  or  is  broken  down  by  the  organic  ac- 
tion of  molds,  bacteria,  and  algae  to  form  a  car- 
bonate precipitate  of  sparry,  amorphous,  and 
crystalline  calcite  and  aragonite.  Several  simple 


experiments  were  conducted  to  observe  the  ef- 
fects of  organic  decay  in  a  brine  solution  rich  in 
calcium  carbonate.  A  period  (several  weeks)  of 
rapid  decay  and  putrefaction  of  the  organic  matter 
was  followed  by  months  of  reduced  activity.  The 
plant  remains  seemed  to  be  the  most  active.  After 
a  period  of  approximately  three  months  a  cloud  of 
sparry  calcite  developed  on  the  surface  of  the 
fluid.  By  the  end  of  four  months  the  cloud 
developed  into  a  solid  raft  of  sparry  calcite.  The 
rafts  would  grow  heavy  and  sink  to  the  bottom 
where  they  remained.  New  spar  would  form  in  the 
areas  evacuated  by  the  sinking  portions.  A  mosaic 
pattern  was  developed  as  a  result.  The  general  ap- 
pearance resembled  some  of  the  features  at- 
tributed to  burrowing  organisms  by  modern 
stratigraphers.  (Knapp-USGS) 
W72-07307 


MINERALOGY  AND  SEDIMENTATION  HISTO- 
RY, SANTA  BARBARA  BASIN,  CALIFORNIA, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geology. 

P.  Fleischer. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1.  p 

49-58,  March  1972,  9  fig,  3  tab,  18  ref. 

Descriptors:  'Sedimentation,  'Continental  shelf, 
'California,  'Provenance,  'Mineralogy,  Deposi- 
tion (Sediments),  Sediment  distribution,  Sediment 
sorting,  Facies  (Sedimentary),  Fluvial  sediments, 
Sedimentation  rates,  Stratigraphy. 
Identifiers:  Santa  Barbara  Basin  (Calif). 

Holocene  sediments  in  Santa  Barbara  Basin, 
California,  consist  primarily  of  laminated  olive 
gray  lutite  intercalated  with  abundant  layers  of 
gray  lutite.  On  the  basis  of  detailed  sedimentologic 
and  mineralogic  analyses  of  representative  river 
sediments  and  a  7  m  core  from  the  center  of  the 
basin,  the  gray  layers  are  suspended-load  deposits 
derived  mainly  from  the  Santa  Clara  River  during 
large  floods.  Average  periodicity  of  the  gray  layers 
is  120  years.  The  Santa  Clara  River  is  also  the 
major  source  of  laminated  lutite.  Predominance  of 
Santa  Clara  River  sediments  is  suggested  by 
drainage  area  calculations,  and  supported  by  a 
comparison  of  <62  micron  mineral  suites  and 
chlorite  content  of  basin  sediments  and  sediments 
of  peripheral  rivers.  An  origin  as  flood  deposits  is 
postulated  for  the  gray  layers  on  the  basis  of  their 
smaller  mean  diameter,  better  sorting,  smaller 
sand  fractions,  lower  carbonate  content,  and 
greater  mineralogic  similarity  to  the  Santa  Clara 
River  than  the  laminated  lutite.  Mineralogic  varia- 
tions within  the  core  occur  mainly  in  the  silt  size- 
range,  and  are  caused  by  source  variations.  The 
modern  Santa  Clara  River  suite  becomes  less 
dominant  in  the  lower  half  of  the  core,  probably  as 
a  result  of  more  abundant  shelf  sediment  that  was 
available  during  lowered  sea  level.  (Knapp-USGS) 
W72-07308 


THE  ACCURACY  OF  PARTICLE-SIZE 
ANALYSES  UTILIZING  SETTLING  TUBES, 

Northwestern    Univ.,    Evanston,    111.    Dept.    of 

Geological  Sciences. 

R.J.Gibbs. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1,  p 

141-145,  March  1972.  5  fig,  1 1  ref. 

Descriptors:    'Settling    velocity,    'Particle    size, 
'Analytical         techniques,         'Instrumentation, 
Calibrations,  Sedimentology. 
Identifiers:  Particle  size  analysis  (Settling  tubes). 

In  order  to  evaluate  the  accuracy  of  various  set- 
tling tubes  in  use,  experiments  were  conducted 
using  settling  tubes  having  5,  7.6,  12.8,  and  30.5  cm 
diameters,  80  and  140  cm.  settling  lengths,  sphere 
sizes  of  0.02  to  0.03,  0.295  to  0.35,  and  0.83  to  0.99 
mm.  diameter,  and  sample  sizes  from  0.05  to  4 
gms.  Tubes  of  7.6  cm.  diameter  produced  inaccu- 
racies up  to  34%,  12.8  cm  diameter  tubes  produced 
inaccuracies  less  than  8%,  and  3.05  cm  diameter 
tubes  produced  inaccuracies  less  than  3%.  Settling 
tubes  13  to  16  cm.  in  diameter,  having  a  settling 


length  of  140  cm.,  and  utilizing  coarse  sediment  (.3 
to  2  mm)  weighing  1  to  2  gms  or  fine  sediment  (.02 
to  .5  mm)  weighing  0.6  gm.  are  recommended  for 
particle-size  analyses.  (Knapp-USGS) 
W72-07309 


GRAIN  ACCRETION  AND  RELATED 
PHENOMENA  IN  UNCONSOLIDATED  SUR- 
FACE SEDIMENTS  OF  THE  FLORIDA  REEF 
TRACT, 

Texas  Univ.,  Austin.  Dept.  of  Geology. 

B.  W.  Boyer. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 

205-210,  March  1972.  4  fig,  14  ref. 

Descriptors:  'Sedimentation,  'Florida,  'Reefs, 
'Carbonate  rocks,  Coral,  Limestones,  Sedimen- 
tology, Lithification,  Diagenesis,  Chemical 
precipitation,  Deposition  (Sediments). 

Accretionary  features  (grain  coatings,  intragranu- 
lar  void  fillings,  internal  and  external  cements)  of 
Florida  reef  tract  calcarenites  are  morphologically 
diverse,  but  are  all  products  of  non-skeletal  sub- 
marine carbonate  precipitation  and  lithification. 
Such  features  are  most  abundant  in  sands  along 
the  platform  edge  near  the  outer  margin  of  the  reef 
tract  where  flushing  of  sediment  by  ocean  water  is 
most  intense  and  generally  become  less  abundant 
on  the  back  reef  toward  the  Keys.  Accretionary 
features  and  lithified  micritic  aggregates  (mostly 
fecal  pellets)  common  in  clean  sands  are  rare  in 
muddy  calcarenites  of  the  inner  back  reef. 
Presumably,  even  piecemeal  cementation  is  in- 
hibited in  muddy  environments,  for  two  possible 
reasons:  (1)  The  flux  of  dissolved  carbonate  to  and 
within  impermeable  muddy  sediments  is  relatively 
small,  and  (2)  the  muddy  sediments  are  generally 
poorly  aerated  and  relatively  rich  in  organic 
matter;  failure  of  oxidative  decomposition  of  or- 
ganic films  on  carbonate  particles  may  prevent 
welding  of  groups  of  particles  or  the  formation  of 
overgrowths  on  particles.  Well-developed  superfi- 
cial voids  and  clear  microcrystalline  cements  es- 
sentially free  of  entrapped  detrital  micrite  are 
found  only  near  the  platform  edge,  where  water 
turbidity  is  low.  A  systematic  change  in  abundance 
and  type  of  accretionary  phenomena,  like  that  ob- 
served on  the  present  Florida  reef  tract,  may  be  a 
useful  paleogeographic  indicator.  (Knapp-USGS) 
W72-07310 


SKEWNESS  AND  KURTOSIS  IN  POLYMODAL 
SEDIMENTS  FROM  THE  IRISH  SEA, 
Institute   of  Geological   Sciences,   London   (En- 
gland). 
D.  S.  Cronan. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 
102-106,  March  1972.  5  fig,  10  ref. 

Descriptors:    'Sediment   sorting,    'Bottom   sedi- 
ments, 'Tidal  effects,  'Ocean  currents,  Particle 
size,     Sediment     transport,     Currents     (Water), 
Provenance,  Statistical  methods. 
Identifiers:  'Irish  Sea. 

Variations  in  skewness  and  kurtosis  in  sediments 
from  the  central  northeastern  Irish  Sea  can  be  re- 
lated to  the  mixing  of  two  or  more  grain  size  popu- 
lations in  various  proportions.  Kutosis  is  high  and 
skewness  pronounced  where  one  population  is 
dominant,  but  both  are  low  where  populations  are 
subequal.  Such  variations  occur  in  a  farily  regular 
manner  from  west  to  east  across  the  basin  as  a 
result  of  the  deposition  of  successively  finer 
grained  sediments  with  decrease  in  velocity  of  the 
transporting  tidal  currents.  (Knapp-USGS) 
W72-07311 


MARINE  DIAGENESIS  OF  CARBONATE  SEDI- 
MENT, BONAIRE,  NETHERLANDS  ANTILLES, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Dept.  of  Geology. 

D.  F.  Sibley,  and  R.  C.  Murray. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 

168-178,  March  1972.  7  fig,  3  tab,  25  ref. 
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Descriptors:     *Diagenesis,     "Carbonate     rocks, 
•Coral,  Sedimentation,  Sedimentology,  Calcium 
carbonate.  Reefs,  Limestones,  Dolomite,  Lithifi- 
cation.  Water  chemistry. 
Identifiers:  *Bonaire  (Netherlands  Antilles). 

A  discontinuous  layer  of  lithified  carbonate  sand 
underlies  a  small  portion  of  the  Lac,  a  large  lagoon 
on  the  southestern  cost  of  Bonaire,  Netherlands 
Antilles.  The  layer  lies  thirty-five  centimeters 
below  the  sediment  surface,  varies  from  five  to 
twenty  centimeters  in  thickness  and  is  restricted  to 
an  area  beneath  a  broad  intertidal  and  subtidal  flat. 
Beachrock  crops  out  in  the  high  intertidal  zone. 
The  lithified  layer  consists  of  grainstone  cemented 
by  aricular  aragonite.  The  cementation  occurred  in 
the  marine  environment.  Carbon  14  dating  of  the 
rock  indicates  cementation  less  than  900  years 
B.P.  Four  distinct  types  of  micrite  are  present  in 
the  beachrock  and  submarine  cemented  layer:  (1) 
structureless  aragonite  which  fills  or  partially  fills 
intraparticle  pore  space,  (2)  aragonite  with  a  pellet- 
like fabric  which  fills  or  partially  fills  interparticle 
pore  space,  (3)  aragonite  coatings  on  single 
skeletal  fragments  with  a  gradational  boundary 
between  the  fragment  and  coating  and  (4)  high- 
and  low-magnesium  calcite  which  coats  a  single 
and  multiple  skeletal  fragments  with  a  sharp  con- 
tact between  the  grain  and  micrite.  The  micrite 
results  from  micritization  of  encrusting  coralline 
algae  which  consist  of  high-magnesium  calcite.  As 
micritization  proceeds  and  the  microstructure  of 
the  algal  coating  is  destroyed  the  mineralogy 
changes  from  high-  to  low-magnesium  calcite.  (K- 
napp-USGS) 
W72-07312 


AIR     PHOTO     ANALYSIS    OF    BLOCKFIELD 
FABRICS  IN  TALUS  VALLEY,  TASMANIA, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and  Al- 
pine Research. 
N.  Caine. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1,  p 
33-48,  March  1972.  7  fig,  8  tab,  16  ref. 

Descriptors:    'Aerial   photography,    'Photogram- 
metry,       *Mass       wasting,       *Rock       glaciers, 
Geomorphology,    Degradation   (Slope),    Erosion, 
Sediment  transport. 
Identifiers:  Blockfields,  'Talus  Valley  (Tasmania). 

Surface  material  in  the  Talus  Valley  blockfields  of 
Tasmania  has  the  same  pattern  found  elsewhere 
on  periglacial  blockfields;  material  tends  to  be 
aligned  parallel  to  the  local  slope  direction  and  the 
strength  of  this  alignment  increases  with 
dow  nslope  distance.  An  earlier  analysis  showed  no 
simple  arrangement  of  fabrics.  The  improvement 
is  ascribed  to  the  effects  of  increased  sample  size. 
The  fabrics  are  best  described  by  a  semi-circular 
normal  distribution  and,  over  large  areas  of  the 
blockfields,  this  is  displaced  away  from  the  local 
slope  direction  by  up  to  20%.  This  displacement 
may  be  the  effect  of  impeded  movement  during 
blockfield  emplacement.  If  this  were  the  case,  the 
cessation  of  block  movement  need  not  be  contin- 
gent upon  climatic  change.  (Knapp-USGS) 
W72-07313 


SCANNING  ELECTRON  MICROSCOPY  OF 
THE  FINE  FRACTION  OF  RECENT  CAR- 
BONATE SEDIMENTS  FROM  BIMINI, 
BAHAMAS, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 

R.  D.  Stieglitz. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 

21 1-226,  March  1972.  4  fig,  4  tab,  39  ref. 

Descriptors:  'Electron  microscopy,  'Carbonate 
rocks,  'Bottom  sediments,  Sedimentology, 
Stratigraphy,  Microorganisms,  Plankton, 

Limestones,  Provenance,  Deposition  (Sediments), 
Sedimentation,  Clays,  Silts. 
Identifiers:  'Bimini  (Bahamas). 

Techniques  were  developed  to  study  the  smaller- 
than-62  microns  fraction  of  Recent  carbonate  sedi- 
ments    with     the     SEM     (scanning     electron 


microscope).  Samples  are  prepared  by  pipetting 
grains  suspended  in  water  on  to  SEM  specimen 
stubs  covered  with  double  adhesive  tape.  The 
stubs  can  then  be  point  counted  to  obtain  quantita- 
tive information  about  the  constituent  particles 
present.  Samples  prepared  from  crushed  frag- 
ments of  sediment  are  studied  to  establish  criteria 
by  which  naturally  produced  grains  in  the  sedi- 
ment may  be  recognized.  The  identification  of 
grains  depends  on  an  understanding  of  skeletal  ul- 
trastructures  and  increased  accuracy  will  be  ob- 
tained as  more  is  learned  of  organic  ultrastructure. 
Most  of  the  15  to  62  micron  size  material  and  much 
of  the  less-than-20-micron  material  studied  can  be 
identified.  Inorganic  precipitation  does  not  con- 
tribute much  of  the  fine-grained  material  to  the 
sediment;  the  bulk  of  the  fine-grained  material  is 
the  result  of  disintegration  of  organic  skeletons. 
(Knapp-USGS) 
W72-07314 


MINERALOGY,  PETROGRAPHY  AND 

DERIVATION  OF  SANDS  AND  SILTS  OF  THE 
CONTINENTAL  SLOPE,  RISE  AND  ABYSSAL 
PLAIN  OF  THE  GULF  OF  MEXICO, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
D.  K.  Davies. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 
59-65,  March  1972.  8  fig,  3  tab,  13  ref.  USGS  Con- 
tract 14-08-0001-1 1990. 

Descriptors:  'Sediment  transport,  'Mineralogy, 
'Provenance,  'Continental  slope,  'Gulf  of  Mex- 
ico, Stratigraphy,  Sands,  Silts,  Facies  (Sedimenta- 
ry), Sedimentation,  Turbidity  currents.  Fluvial 
sediments,  Mississippi  River,  Clays,  Carbonate 
rocks. 
Identifiers:  Continental  rise,  Abyssal  plain. 

Sand  and  silt  beds  from  the  continental  slope,  rise, 
and  abyssal  plain  of  the  Gulf  of  Mexico  are  com- 
posed of  detrital  or  carbonate  sediments.  Because 
of  the  insensitivity  of  the  detrital  minerals  to  trans- 
port distance  and  environment,  the  sand  and  silt 
beds  from  the  deep  portions  of  the  Gulf  are  related 
to  specific  source  areas  on  the  continental  shelf. 
These  source  areas  include  the  Mississippi,  the 
Rio  Grande,  and  the  rivers  of  northeast  Mexico. 
Vertical  variations  in  mineralogy  show  no  signifi- 
cant trend  with  increasing  depth  in  any  core,  in- 
dicating that  relative  contributions  from  each 
source  remained  constant.  Carbonate  sands  and 
silts  of  the  abyssal  plain  were  derived  from  the 
shallow  waters  of  the  Campeche  Shelf.  Transpor- 
tation along  the  axis  of  the  Campeche  Canyon  car- 
ried these  shelf  carbonates  northward  into  deeper 
water  areas,  in  some  instances  through  the  medi- 
um of  turbidity  currents.  (Knapp-USGS) 
W72-07315 


DISTRIBUTION,  COMPOSITION  AND 

CHARACTERISTICS  OF  THE  SURFICIAL 
SEDIMENTS  OF  LAKE  ONTARIO, 

Department  of  the  Environment,  Burlington  (On- 
tario). Canada  Centre  for  Inland  Waters. 
R.  L.  Thomas,  A.  L.  W.  Kemp,  and  C.  F.  M. 
Lewis. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 
66-84,  March  1972.  15  fig,  4  tab,  44  ref. 

Descriptors:  'Sedimentation,  'Bottom  sediments, 
'Lake  Ontario,  'Provenance,  'Sediment  distribu- 
tion. Sediment  sorting,  Sediment  transport.  Gla- 
cial drift,  Till,  Sands,  Clays,  Facies  (Sedimenta- 
ry), Statistical  methods. 

Three  major  sediment  units  are  recognized  in  the 
surf  icial  sediments  of  Lake  Ontario  on  the  basis  of 
extensive  sampling  and  echo  sounding:  glacial  till 
and  bedrock;  glaciolacustrine  clay;  and  postglacial 
mud.  Sand  and  silt  form  minor  units.  The  inshore 
region  is  composed  of  glacial  till  and  bedrock.  The 
till  is  overstepped  in  deeper  water  by  glaciolacus- 
trine clays  which  are  themselves  overstepped  by 
postglacial  muds.  Quartz  and  feldspar  contents  are 
greatest  in  the  coarser  inshore  sediments  while 
clay  minerals  and  organic  carbon  are  greatest  in 


the  finer  offshore  sediments.  Mean  rates  of  sedi- 
mentation range  from  114  to  309  g/sq  m/yr  for 
modern  mud  accumulation.  An  estimated  55%  of 
this  material  is  derived  from  the  drainage  basin 
with  the  remaining  45%  being  the  result  of 
shoreline  and  lake  bottom  erosional  processes. 
The  textural  characteristics  of  the  modern  sedi- 
ments can  be  interpreted  as  resulting  from  the 
varying  degrees  of  mixing  between  a  sand  and  a 
clay  size  end  member  population;  the  sand  occurs 
in  the  nearshore  zone  and  the  clays  in  the  offshore 
basins.  Mean  grain  size  and  standard  deviation 
show  trends  from  nearshore  to  offshore,  with 
decreasing  grain  size  related  to  increasing  water 
depth  and  hence  to  decreasing  energy  from  a 
wave-and  current-active  nearshore  region  to  an 
offshore  region  of  quiet  water  with  sedimentation 
from  suspension.  (Knapp-USGS) 
W72-07316 


ANALYSIS  OF  VARIANCE  APPLIED  TO  MEA- 
SURES OF  CENTRAL  TENDENCY  AND 
DISPERSION  IN  SEDIMENTS, 

University  of  South  Alabama,  Mobile.  Dept.  of 

Geology. 

W.  C.  Isphording. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 

107-121 ,  March  1972.  8  fig,  2  tab,  15  ref. 

Descriptors:  'Statistical  methods,  'Particle  size, 
'Sedimentology,     'Sieve     analysis,     Sampling, 
Statistics,  Sands,  Silts,  Variability. 
Identifiers:  'Particle  size  analysis. 

Two  problems  of  routine  sediment  analysis  are  the 
choice  of  which  mathematical  technique  to  use  to 
evaluate  the  size  frequency  distribution  and  the 
number  of  sieves  needed  to  insure  sufficient  accu- 
racy for  the  size  analysis.  To  investigate  this,  sam- 
ples of  recent  beach  and  river  sediments  were  col- 
lected and  were  sieved  using  a  0.5  and  1 .0  phi  sieve 
interval.  Mean  diameters,  standard  deviation, 
skewness  and  kurtosis  were  calculated  using  the 
central  moment  measure  equations,  Folk  and 
Ward's  equations,  and  Inman's  equations.  No  sig- 
nificant differences  result  when  mean  diameters 
and  standard  deviations  are  calculated  by  the  three 
methods,  if  a  0.5  phi  sieve  interval  is  used.  Only 
minor  differences  are  found  between  the  three 
methods  if  the  mean  diameter  of  beach  and  river 
sediments  are  derived  using  1.0  phi  sieve  data. 
Noticeable  loss  of  accuracy  results  if  the  standard 
deviation  of  either  beach  or  river  sediments  is 
computed  using  1.0  phi  data.  Significant  dif- 
ferences from  the  central-moment  estimates  occur 
if  skewness  and  kurtosis  are  calculated  for  well 
sorted  sediments  using  Folk  and  Ward  and  In- 
man's equations,  especially  if  1.0  phi  sieve  data 
are  used.  Neither  Folk  and  Ward  nor  Inman's 
equation  can  be  used  to  reliably  determine  kurto- 
sis, regardless  of  whether  0.5  or  1.0  phi  sieve  data 
are  used.  (Knapp-USGS) 
W72-07317 


DISTRIBUTION  OF  HIGH-MAGNESIUM 
CALCITE  IN  LIME  MUDS  OF  THE  GREAT 
BAHAMA  BANK:  DIAGENETIC  IMPLICA- 
TIONS, 

Brown  Univ.,  Providence,  R.I.  Dept.  of  Geological 

Sciences. 

S.  I.  Husseini,  and  R.  K.  Providence. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 

179-182,  March  1972.  1  tab,  24  ref. 

Descriptors:  'Diagenesis,  'Limestones,  'Calcium 
carbonate,    'Dolomite,    'Calcite,    Bottom    sedi- 
ments, Crystallization,  Water  chemistry,  Chemi- 
cal precipitation,  Lithification. 
Identifiers:  'Great  Bahama  Bank. 

In  Pleistocene  low-magnesium  calcite  analogs  of 
Recent  carbonate  sediments  the  initial  distribution 
of  high-magnesium  calcite  in  aragonitic  sediments 
may  play  a  critical  role  in  the  preservation  of  sedi- 
mentary texture  and  fabric  during  freshwater 
diagenesis.  The  distribution  of  high-magnesium 
calcite  in  Recent  sediments  provides  a  basis  for 
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speculation  concerning  potential  diagenetic  fabrics 
in  analogous  materials  from  older  stratigraphic 
sequences.  The  portion  of  the  Great  Bahama  Bank 
which  lies  to  the  west  of  Andros  Island  is  an  area 
of  accumulation  of  aragonitic  sediments.  Large 
amounts  of  high-magnesium  calcite  are  ubiquitous 
in  the  sediments.  The  so-called  aragonite  needle 
lime  muds  of  this  area  are  richer  in  high-magnesi- 
um calcite  than  their  associated  coarse  sediment 
fractions.  The  abundance  of  calcite  nuclei  in  an- 
cient lime  muds  is  a  significant  factor  leading  to 
the  preservation  of  the  texture  of  such  sediments. 
It  is  unlikely  that  loss  of  mass  or  textural  oblitera- 
tion in  muddy  carbonates  in  the  stratigraphic 
record  can  be  ascribed  to  the  absence  of  original 
calcite  nuclei  in  sediments  from  environments 
similar  to  that  of  the  modern  Great  Bahama  Bank. 
(Knapp-USGS) 
W72-07318 


CLAY  MINERALOGY  OF  HOLOCENE  AND 
PLEISTOCENE  SEDIMENTS,  GUADALUPE 
DELTA  OF  TEXAS, 

West    Virginia    Univ.,    Morgantown.    Dept.    of 

Geology. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-07319 


AGGLOMERATE  SIZE  CHANGES  IN  COAGU- 
LATION, 

Wisconsin  Univ.,  Madison.   Dept.  of  Civil   En- 
gineering. 
For  primary  bibliographic  entry  see  Field  05F. 

W72-07345 


SIZE         ANALYSIS         OF         FINE-GRAINED 
SUSPENDED  SEDIMENTS:  A  REVIEW, 

Puerto  Rico  Nuclear  Center,  Mayaquez. 
D.  J.  P.  Swift,  J.  R.  Schubel,  and  R.  W.  Sheldon. 
Journal  of  Sedimentary  Petrology,  Vol  42,  No  1 ,  p 
122-134,  March  1972.  5  fig,  62  ref. 

Descriptors:  'Particle  size,  'Setting  velocity, 
'Suspended  load,  'Analytical  techniques,  'Instru- 
mentation, Sedimentology,  Sedimentation,  Varia- 
bility, Statistics,  Statistical  methods,  Reviews, 
Clays,  Suspension,  Microscopy. 
Identifiers:  Particle-size  analysis  (Optical), 
Coulter  counter. 

Particle  size  analysis  is  a  powerful  tool  for  the  in- 
terpretation of  any  population  of  sedimentary  par- 
ticles. The  size  distribution  characterizes  the  parti- 
cles, providing  information  on  the  actual  particle 
sizes,  and  also  is  a  prerequisite  to  understanding 
their  roles  in  sedimentary  processes.  Fine-grained 
suspended  sediments  are  the  least  amenable  to 
size  analysis  because  of  the  difficulty  of  preserv- 
ing the  natural  state  of  aggregation  throughout 
sampling  and  analysis.  The  projected  areas, 
volumes,  and  diameters  of  the  particles  are  highly 
variable  as  are  their  electrical  and  optical  proper- 
ties. The  various  methods  of  size  analysis  measure 
very  different  properties  of  the  particle  popula- 
tion. The  basic  methods  of  sizing  fine  suspended 
sediments  are  microscopic  analysis,  optical-sedi- 
mentation analysis,  direct  optical  analysis,  and 
electronic  (Coulter  Counter)  analysis.  The  micro- 
scopic method  yields  a  number  frequency  distribu- 
tion rather  than  a  weight  or  volume-size  distribu- 
tion. Optical-sedimentation  methods  permit  analy- 
sis of  the  hydraulic  behavior  of  the  sediment  in  its 
natural  medium,  but  at  present  are  limited  by  con- 
centration and  size  range.  The  Coulter  Counter 
method  is  in  some  respects  the  most  versatile 
method,  but  it  yields  a  volume  distribution  which 
can  not  be  directly  related  to  settling  velocity.  (K- 
napp-USGS) 
W72-07389 


EVOLUTION  OF  RIVER  VALLEYS  IN  THE 
SOUTHERN  PART  OF  CENTRAL  ASIA  IN  THE 
ANTHROPOGENE  (ZAKONOMERNOSTI  RAZ- 


VITIYA  RECHNYKH  DOLIN  YUGA  SREDNEY 
AZII  V  ANTROPOGENE), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Fiziki 

Zemli. 

A.  A.  Nikonov. 

Akademiya  Nauk  SSSR  Doklady,  Vol  195,  No  1 ,  p 

166-169,  1970.  1  fig,  7  ref. 

Descriptors:  'Sedimentation,  'Sediments, 
'Geomorphology,  'Valleys,  'Rivers,  Streams, 
Channels,  Terraces  (Geologic),  Mountains,  Gla- 
cial drift,  Aggradation,  Erosion,  Stream  erosion. 
Degradation  (Stream),  Dating,  Geologic  time, 
Quaternary  period. 

Identifiers:  'USSR,  'Central  Asia,  *Amu-Dar'ya 
River,  Tectonics,  Corrosion,  Diastrophism. 

Investigations  were  conducted  in  the  Upper  Amu- 
Dar'ya  River  basin,  which  includes  the  Gissar- 
Alay,  Darvaz,  Pamir,  and  Hindu  Kush  mountain 
systems  and  the  Afghan-Tadzhik  depression 
between  them,  to  study  the  structure  and  evolu- 
tion of  valleys  in  the  Middle  Quaternary  period 
and  the  sediments  preserved  in  them.  Valleys  of 
both  the  mountains  and  plains  expose  sediments 
which  are  not  directly  associated  with  their 
present  terraces.  These  relatively  old  sediments 
occur  (1)  on  slopes  of  present  valleys;  (2)  in  or 
under  present  river  beds;  and  (3)  near  buried  val- 
leys or  channels,  preserved  at  the  sides  of  present 
valleys  behind  bedrock  remnants  or  ridges.  Prima- 
ry downcutting  of  river  valleys  to  the  level  of  the 
now-buried  bedrock  occurred  in  the  Middle 
Quaternary  period  before  the  deposition  of  old 
sediments.  It  may  be  concluded  that  (1)  the  bot- 
toms of  Middle  Quaternary  valleys  are  several 
scores  of  meters  below  those  of  present  valleys, 
and  (2)  the  depth  of  Middle  Quaternary 
downcutting  is  several  hundred  meters  greater 
than  previously  assumed.  Further  refinement  of 
the  distribution  patterns,  structure  and  evolution 
of  old  valleys  and  of  their  relationships  to  present 
valleys  will  have  a  direct  bearing  on  placer 
prospecting,  hydraulic  and  other  engineering  sur- 
veys, and  on  evaluation  of  building  materials  and 
freshwater  resources  in  the  rapidly  developing  re- 
gions of  Central  Asia.  (Josefson-USGS) 
W72-07450 


NEW  EXPERIMENTAL  DATA  ON  BEHAVIOR 

OF  GOLD  PARTICLES  IN  WATER  (NOVYYE 

EKSPERIMENTAL'NYYE  DANNYYE  O 

POVEDENH  CHASTITS  ZOLOTA  V  VODNOY 

SREDE), 

Severo-Vostochnyi    Kompleksnyi    Nauchno-Iss- 

ledovatelskii  Institut,  Magadan  (USSR). 

N.  A.  Shilo,  and  Yu.  V.  Shumilov. 

Akademiya  Nauk  SSSR  Doklady,  Vol  195,  No  1,  p 

193-196,  1970.  2  fig,  1  tab,  8  ref. 

Descriptors:     'Sedimentation,     'Placer    mining, 

'Gold,  'Settling  velocity,  'Particle  shape,  Particle 

size,  Streams,  Alluvium,  Suspension,  Turbulent 

flow. 

Identifiers:   'USSR,   'Chukot  National  District, 

'Kolyma  River,  'Placer  deposits. 

Gold  particles  from  12  placers  in  the  northeastern 
part  of  the  Kolyma  River  region  (western  Chukot 
National  District)  were  examined  to  determine  the 
relationship  between  their  behavior  in  water  and 
their  shape  and  size.  A  functional  relationship  was 
established  between  the  flatness  of  grains  and 
their  settling  velocity  in  water.  The  settling 
velocity  of  any  particle  is  sharply  decreased  by 
even  the  slightest  change  in  its  shape.  The  settling 
velocity  of  large  flat  particles  may  be  the  same  as 
that  of  small,  but  rounder  particles.  All  gold  frac- 
tions, regardless  of  size,  are  relatively  passive 
(placer  forming)  provided  they  have  a  very  low 
flatness  factor  (less  than  5).  The  extremely  low 
mobility  of  gold  in  channels  of  comparatively 
small  streams  is  confirmed  for  the  northeastern 
part  of  the  Kolyma  River  region  and,  on  the  basis 
of  geologic  data,  for  other  regions  of  the  Northeast 
USSR  and  the  world.  (Josefson-USGS) 
W72-07452 


PALEOGEOGRAPHIC         CHARACTERISTICS 
AND  ABSOLUTE  AGE  OF  THE  VALDAY  GLA- 
CIAL MAXIMUM  NEAR  LAKE  KUBENSKOYE 
(PALEOGEOGRAFICHESKIYE  OSOBENNOSTI 
I  ABSOLYUTNYY  VOZRAST  MAKSIMAL'NOY 
STADU    VALDAYSKOGO    OLEDENENIYA    V 
RAYONE  KUBENSKOGO  OZERA), 
Leningrad  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-07453 


HYDROLOGICAL  AND  GEOCHEMICAL  PRO- 

PERTUiS        OF        ERODED        LANDSCAPES 

(GD3ROLOGICHESKTYE  I  GEOK- 

HIMICHESKIYE    SVOYSTVA    ERODIROVAN- 

NYKH  LANDSHAFTOV). 

Akademiya  Nauk  Litovskoi  SSR,  Vilnius,  Otdel 

Geografii. 

Izdatel'stvo  'Pyargale',  Vilnius,  1970.  309 p. 

Descriptors:  'Soil  erosion,  'Aggradation, 
'Geomorphology,  'Geochemistry,  'Hydrologic 
properties,  Water  balance,  Heat  balance,  Soil 
types,  Soil  profiles,  Soil  properties,  Soil  chemis- 
try, Soil  analysis,  Soil  water  movement,  Soil 
moisture,  Moisture  availability,  Moisture  deficit, 
Water  storage.  Meteorology,  Land  reclamation. 
Crop  production. 

Identifiers:  'USSR,  'Lithuanian  SSR,  Water  ero- 
sion. 

This  monograph,  consisting  of  12  chapters,  ex- 
amines the  natural  conditions  responsible  for 
development  of  erosion-aggradation  processes  in 
the  Lithuanian  SSR,  beginning  with  a  historical  ac- 
count of  the  economic  reclamation  of  eroded  land- 
scapes of  the  Republic.  Special  emphasis  is  placed 
on  soil  water  movement  and  content,  migration, 
and  redistribution  of  chemical  substances  in 
eroded  soils.  Other  topics  include:  (1)  soil 
morphological  features  and  particle  size;  (2)  water 
and  heat  regime  of  soils;  (3)  soil  uptake  of 
moisture;  (4)  oxidation-reduction  conditions  of 
chemical-element  migration;  (5)  soil 

physicochemical  properties;  (6)  soil  loss  and  accu- 
mulation of  ash;  and  (7)  biological  productivity  of 
eroded  lands  and  biogenic  migration  of  chemical 
elements  in  different  geochemical  facies.  (Josef- 
son-USGS) 
W72-07455 


TRACE  ELEMENTS  IN  BLACK  SEA 
SAPROPEL  MUDS  AND  THEIR  INTERACTION 
WITH  ORGANIC  INTERACTION  WITH  OR- 
GANIC MATTER  (RASSEYANNYYE  ELEMEN- 
TY  V  SAPROPELEVYKH  ILAKH  CHERNOGO 
MORYA  I  IKH  VZAIMOSVYAZ'  S  OR- 
GANICHESKIM  VESHCHESTVOM), 
Akademiya  Nauk  SSSR.  Moscow.  Institut  Oke- 
anologii. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07456 


THE  INFLUENCE  OF  BED  MATERIAL  SIZE 
ON  THE  TIDAL  PRISM-AREA  RELATIONSHIP 
IN  A  TIDAL  INLET, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02L. 

W72-07464 


LATE-PLEISTOCENE  AND  HOLOCENE  HIS- 
TORY OF  THE  BLACK  SEA  AS  INDICATED  BY 
STABLE-ISOTOPE  STUDIES, 

Woods  Hole  Oceanographic  Institution,  Mass. 

W.  G.  Deuser. 

Journal  of  Geophysical  Research,  Vol  77,  No  6,  p 

1071-1077,  February  20,  1972.  3  fig,  1  tab,  15  ref. 

NSF  Grant  GA-1659,  ONR  Contract  N0014-66- 

C0241. 

Descriptors:  'Paleohydrology,  'Isotope  studies, 
'Marine  geoiogy,  'Sediments,  'Cores,  Organic 
matter.  History,  Carbon  radioisotopes.  Oxygen 
isotopes,  Pleistocene  epoch.  Glaciation,  Fresh- 
water, Melt  water.  Saline  water  intrusion,  Sea 
water.  Sea  level. 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


Identifiers:  *Black  Sea,  Inland  seas,  Mediterrane- 
an Sea. 

A  detailed  study  of  the  distribution  of  the  stable 
isotopes  of  carbon  and  oxygen  in  a  core  6  meters 
long  from  Black  Sea  sediments  suggests  that  the 
Sea  was  fresh  or  brackish  up  until  9000  yrs.  ago. 
The  core,  like  others  from  the  Black  Sea,  is  di- 
vided into  three  easily  recognizable  layers:  first,  a 
series  of  alternating  thin  light  and  dark  layers  of 
high  carbonate  content  (Coccolith  ooze);  second,  a 
dark  section  rich  in  organic  matter  (Sapropel);  and 
at  the  bottom  a  series  of  light  and  dark  bands  con- 
taining less  carbonate  and  organic  material  than 
the  two  overlying  series.  Evidence  of  increasing 
salinity  can  be  detected  in  the  oxygen  isotopes  of 
the  carbonate  deposited  1 ,500  to  2,000  yrs  prior  to 
onset  of  the  organic  matter  deposits.  This  interval 
seems  to  be  between  the  first  influx  of  saline 
Mediterranean  water  after  the  last  glacial  max- 
imum and  the  establishment  of  anoxic  bottom  con- 
ditions. The  rising  worldwide  sea  level  caused  by 
melt  water  reached  the  Bosporous  sill  about  9,000 
yrs  ago  and  a  gradual  rise  of  salinity  began  with  in- 
flow of  sea  water  from  the  Mediterranean  until 
about  3,000  yrs  ago  when  present  day  salinity 
levels  were  reached  in  the  Black  Sea.  (Lang- 
USGS) 
W72-07468 


SALTATION  OF  PLASTIC  BALLS  IN  A  'ONE- 
-DIMENSIONAL'  FLUME, 

National  Inst,  of  Arthritis  and  Metabolic  Diseases, 
Bethesda,  Md.  Mathematical  Research  Branch. 
R.  Gordon,  J.  B.  Carmichael,  and  F.  J.  Isackson. 
Water  Resources  Research,  Vol  8,  No  2,  p  444- 
459,  April  1972.  11  fig,  58  ref.  NSF  Grant  GK2781, 
NASA  Grant  NGR-33O15O02. 

Descriptors:  'Sediment  transport,  'Saltation, 
•Hydraulic  models,  Bed  load,  Traction,  Flumes, 
Model  studies.  Hydraulics,  Sedimentation. 

A  one-dimensional  flume  was  designed  and  used 
for  the  quantitative  measurement  of  the  parame- 
ters of  saltation  and  underwater  collision  for 
plastic  balls  transported  over  an  unrippled  bed  by 
flowing  water.  Computer  simulation  suggests  that 
saltation  is  maintained  by  the  roughness  of  the 
bed.  A  geometric  probability  argument  based  only 
on  the  grain  size  distribution  was  used  to  derive 
the  distance  that  a  particle  travels  before  entrap- 
ment, which  is  approximately  proportional  to  the 
radius.  The  phenomenological  stochastic  transport 
equation  was  rederived  from  basic  assumptions. 
(Knapp-USGS) 
W72-07477 


ECONOMIC  EVALUATION  OF  THE  IMPACT 
OF  SELECTED  CROP  PRACTICES  ON  WATER 
QUALITY  AND  PRODUCTIVITY--AN  APPLI- 
CATION OF  LINEAR  PROGRAMMING, 

Illinois    Univ.,    Urbana.    Dept.    of    Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07530 


SEASONAL  CHANGES  OF  NITROGEN-FIXING 
AND  NITRIFYING  AND  DENITRIFYING  BAC- 
TERIA IN  THE  BOTTOM  DEPOSITS  OF  THE 
ILAWA  LAKES, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). 

S.  Niewolak. 

Pol  Arch  Hydrobiol.  17  (4):  509-523.  1970.  Illus. 
Identifiers:  Azotobacter,  Bacteria,  Bottom,  Clos- 
tridium-Pasteurianum,    Deposits,    Fixing,    Ilawa, 
Lakes,  Nitrifying,  Nitrogen,  Poland,  Seasonal. 

The  distribution  of  nitrogen-fixing  bacteria 
(Azotobacter  and  Clostridium  pasteurianum)  in 
the  bottom  sediments  of  the  Ilawa  lakes  depends 
mainly  on  the  bottom  type.  These  microorganisms 
occur  more  numerously  in  bottom  deposits  of  the 
muddy  type  and  much  less  in  sandy  bottom 
deposits.  Seasonal  fluctuations  were  observed  in 
the  development  of  these  bacteria  with  maximum 


numbers  in  the  vegetative  period  and  minimum 
numbers  in  winter.  The  temperature  of  bottom 
sediments  is  significant  in  the  development  of 
nitrifying  bacteria  and  for  nitrification  intensity. 
The  number  of  denitrifying  bacteria  was  higher  in 
the  muddy  sediments. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07563 


CLAY  MINERALOGY  AT  THE  BRINE-SED- 
IMENT INTERFACE  IN  THE  SOUTH  ARM  OF 
GREAT  SALT  LAKE,  UTAH, 

Sun  Oil  Co.,  Philadelphia,  Pa. 

L.  L.  Hedberg,  and  W.  T.  Parry. 

Utah  Geological  and  Mineralogical  Survey  Special 

Studies  35,  March  1971.  1 2  p,  9 fig,  8  tab,  43  ref. 

Descriptors:  "Clay  minerals,  'Brines,  'Sediments, 
'Interfaces,  'Great  Salt  Lake,  Utah,  Water 
chemistry.  Geochemistry,  Mineralogy,  Salinity, 
Chemical  reactions,  Ion  exchange,  Chemical  pro- 
perties, Analytical  techniques,  X-Ray  diffractions, 
Montmorillonite,  Kaolinite,  Chemical  analysis. 

The  clay  mineralogy  of  23  cores  collected  at 
specified  locations  in  the  south  arm  of  Great  Salt 
Lake,  Utah,  was  determined  using  X-ray  diffrac- 
tion. The  mean  composition  of  clays  from  the  lake 
is  51  percent  K-mica,  39  percent  montmorillonite 
and  interstratified  illite-monimorillonite,  and  10 
percent  kaolinite.  Great  Salt  Lake  clays  are  not  in 
chemical  equilibrium  with  lake  brine.  K-mica  is  a 
stable  mineral  in  the  lake  brine  and  should  form  at 
the  expense  of  kaolinite  and  montmorillonite.  Pore 
brines  from  the  clays  contain  less  sodium,  potassi- 
um and  magnesium  than  lake  brine.  These  ions 
may  be  reacting  with  clay  minerals  through  cation 
exchange  in  the  process  of  diagenesis.  (Woodard- 
USGS) 
W72-07583 


SAND  WAVES, 

Ife  Univ.  (Nigeria). 

I.  Wilson. 

New  Scientist,  Vol  53,  No  788,  p  634-637,  March 

23,  1972,  5  fig. 

Descriptors:  'Dunes,  'Winds,  'Sand  waves, 
'Sediment  transport,  Dune  sands,  Geomorpholo- 
gy,  Sedimentation,  Sedimentary  structures. 

The  sand  waves  of  the  major  deserts  may  range  in 
wavelength  from  0.5  cm  to  5.5  km,  and  in  height 
from  0.05  cm  to  450  m.  A  characteristic  of  sand- 
wave  migration  is  that  the  ridge  does  not  change 
shape  as  it  moves.  The  distribution  of  wave  sizes 
shows  three  prominent  modes  termed  ripples, 
dunes  and  draas.  The  almost  complete  absence  of 
transitional  sizes  suggests  that  the  three  groups  are 
self-contained.  Worldwide  discontinuities  are 
found  between  three  groups  of  sand  waves  formed 
in  a  wide  range  of  different  conditions.  The  sim- 
plest explanation  of  this  phenomenon  is  that  the 
structures  are  formed  by  different  mechanisms. 
Simple  transverse  and  longitudinal  sand  waves  are 
the  elements  from  which  all  the  more  complex  pat- 
terns are  made  up.  Transverse  ripples  are  unusual 
in  having  a  simple  theory  to  explain  movement. 
Sand  grains  move  along  by  saltation.  Once  sand 
movement  has  started  the  wind  no  longer  directly 
affects  grains  on  the  bed  which  are  knocked  along 
or  upwards  solely  by  the  impact  of  other  grains. 
All  other  sand-wave  elements  are  probably  formed 
by  regular  perturbations  in  the  flow  structure. 
Considering  these  secondary  flows  from  a  fixed 
point  on  the  bed,  the  streamline  pattern  of  the 
transverse  element  is  a  wave  form  and  that  of  the 
longitudinal  element  is  a  pair  of  spiral  vortices. 
Some  of  these  perturbations  may  arise  only 
because  of  interaction  between  the  flow  and 
chance  irregularities  on  the  original  bed.  Others 
may  predate  any  bedform.  (Knapp-USGS) 
W72-07587 


CONTINENTAL  TERRACE  AND  DEEP  PLAIN 
OFFSHORE  CENTRAL  CALIFORNIA, 

Atlantic  Oceanographic  and  Meteorological  Labs., 

Miami,  Fla. 

L.  A.  Weeks,  and  R.  K.  Lattimore. 

Marine  Geophysical  Researches,  Vol  1,  p  145-161, 

1971.  3  fig,  23  ref. 

Descriptors:  'Sedimentology,  'Pacific  Ocean, 
'Continental  shelf,  'Sediment  transport,  Seismic 
studies,  Sound  waves,  Analytical  techniques, 
Oceanography,  Sediments,  Sedimentation,  Sedi- 
ment distribution,  Turbidity  currents,  Marine 
geology,  Geomorphology. 
Identifiers:  'Central  California  (Offshore). 

Seismic-reflection  profile  investigations  of  the 
California  continental  terrace  and  Deep  Plain, 
between  35  deg  N  and  39  deg  N,  support  the 
hypothesis  that  the  continental  shelf  and  slope 
consist  of  alternating  blocks  of  Franciscan  and 
granitic-metamorphic  basement  overlain  by  vary- 
ing thicknesses  of  younger  sediments.  North  of  37 
deg  N,  the  seismic  profiles  confirm  the  distribu- 
tion of  turbidites.  A  significant  proportion  of  the 
sediments  on  the  middle  and  lower  continental 
rise,  south  of  37  deg  N  appears  to  be  unrelated  to 
the  present  Monterey  deep-sea  canyon  system. 
Disappearance  of  the  distinctive  abyssal  hills 
topography  from  west  to  east  within  the  area  of  in- 
vestigation can  be  attributed  to  burial  by  tur- 
bidites. Normal  'pelagic'  sediments  form  a  veneer, 
rarely  more  than  0.15  sec  thick,  which  conforms 
with  the  basement  topography;  some  localities  are 
devoid  of  discernible  sediment.  (Woodard-USGS) 
W72-07590 


CLIMATIC  IMPLICATION  OF  A  LATE 
PLEISTOCENE  OSTRACODE  ASSEMBLAGE 
FROM  SOUTHEASTERN  VIRGINIA, 

Geological  Survey,  Washington,  D.C. 

P.  C.  Valentine. 

Available  from  GPO,  Washington,  DC  20402,  70 

cents  paper  copy,  Stock  no  2401-1133.  Geological 

Survey  Professional  Paper  683-D,  1971.  28  p,  11 

fig,  4  plate,  2  tab,  93  ref. 

Descriptors:  'Sedimentology,  'Pleistocene  epoch, 
'Marine  biology,  'Virginia,  'Continental  shelf, 
Atlantic  Ocean,  Sampling,  Data  collections, 
Marine  geology,  Marine  animals,  Geologic  histo- 
ry, Geologic  time,  Paleoclimatology, 
Paleohydrology. 

Identifiers:  Paleontology,  Late  Pleistocene  os- 
tracodes. 

The  Norfolk  Formation  of  southeastern  Virginia 
contains  a  large  and  well-preserved  ostracode  as- 
semblage -  82  species,  70  of  which  are  still  living. 
A  cluster  analysis  of  91  samples  containing  1 59  os- 
tracode species  from  Holocene  assemblages  of  the 
continental  shelf  between  about  32  deg  30  min  N. 
and  40  deg  N.  reveals  the  existence  of  four  major 
biofacies  representing  two  faunal  provinces.  A 
study  of  the  temperature  tolerances  of  the  species 
common  to  the  Norfolk  Formation  and  the 
Holocene  indicates  that  the  Norfolk  assemblage 
lived  in  waters  where  the  bottom  temperature  in 
the  coldest  month  was  12.5  deg  to  15  deg  C  and  in 
the  warmest  month  20  to  22.5  deg  C,  a  more  equa- 
ble marine  climate  than  now  prevails  in  the  inner 
sublittoral  off  southeastern  Virginia.  The  late 
Pleistocene  assemblage  is  indicative  of  a  sublit- 
toral faunal  province  and  a  warm-temperate  cli- 
matic zone  which  do  not  exist  today  along  the  At- 
lantic Coast  of  the  United  States.  At  present,  the 
convergence  of  cool-  and  warm-water  masses  at 
Cape  Hatteras  prevents  reestablishment  of  a 
warm-temperature  faunal  province  in  this  region. 
(Woodard-USGS) 
W72-07591 


A  CLOSED-FORM  SOIL  EROSION  EQUATION 
FOR  UPLAND  AREAS, 

Agricultural   Research   Service,   Lafayette,   Ind. 
Soil  and  Water  Conservation  Research  Div. 
G.  R.  Foster,  and  L.  D.  Meyer. 
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WATER  CYCLE— Field  02 
Erosion  and  Sedimentation — Group  2J 


In:  Sedimentation,  Symposium  to  Honor  Profes- 
sor H.  A.  Einstein,  June  17-19,  1971,  Berkeley, 
Calif;  Hsieh  Wen  Shen,  editor,  Colorado  State 
University,  p  12-1  - 12-19,  2  fig,  1  tab,  30ref,  1971. 

Descriptors:  *Soil  erosion,  'Sediment  transport, 
Mass  transfer,  Equations,  Erosion,  Deposition 
(Sediments),  Sediment  load,  Chezy  equation. 

Erosion  by  water  on  upland  areas  may  be  mathe- 
matically described  by  the  continuity-of-mass 
transport  equation  and  an  equation  expressing  an 
interrelationship  between  detachment  by  runoff 
and  sediment  load.  The  detachment  and  transport 
capacities  were  each  taken  as  a  function  of  the  3/2 
power  of  the  flow's  shear  stress.  With  the  interac- 
tion equation,  predictions  of  deposition  where  the 
slope  flattens  and  flow  loses  its  transport  capacity 
are  possible  without  using  a  gradually  varied  flow 
analysis.  (Knapp-USGS) 
W72-07606 


HYDRAULIC  RELATIONS  FOR  SAND-BEDDED 
STREAMS, 

Geological  Survey,  Tucson,  Ariz. 
T.  Maddock,  Jr. 

In:  Sedimentation,  Symposium  to  Honor  Profes- 
sor H.  A.  Einstein,  June  17-19,  1971,  Berkeley, 
Calif;  Hsieh  Wen  Shen,  editor,  Colorado  State 
University,  p  15-1  - 15-22, 4  fig,  24  ref ,  1971 . 

Descriptors:  'Sediment  transport,  'Alluvial  chan- 
nels, "Regime,  Sediment  load,  Sedimentary  struc- 
tures, Water  temperature,  Particle  size,  Settling 
velocity,  Bed  load,  Suspended  load,  Hydraulic 
models,  Erosion,  Channel  erosion,  Hydraulics. 

If  only  discharge  and  slope  are  known,  it  is  not 
possible  to  forecast  the  behavior  of  an  alluvial 
stream  at  a  given  point.  A  forecast,  but  still  not  a 
precise  one,  can  be  made  if  the  discharges  of  water 
and  sediment  and  the  slope  are  known.  A  good 
forecast  can  be  made  of  the  change  in  stream 
behavior  owing  to  changes  in  a  number  of  varia- 
bles, such  as  discharges  of  water  and  sediment, 
sediment  size,  and  temperature,  given  a  sand- 
bedded  stream  channel  and  some  knowledge  of 
bank  resistance.  Two  basic  equations  relating  to 
hydraulic  roughness  and  to  transport  of  sediment 
in  alluvial  channels  that  move  appreciable 
discharges  of  sediment  and  water  are  proposed. 
One  uses  a  dimensionless  coefficient  related  to  a 
characteristic  energy  expenditure,  the  weight  of 
water,  the  submerged  weight  of  sediment,  and  the 
fall  velocity  of  a  characteristic  particle.  The  other 
uses  a  function  of  the  characteristic  particle  size 
and  the  concentration  of  the  total  sediment 
discharge.  From  the  two  equations,  other  equa- 
tions are  developed  that  are  equivalent  to  the  well- 
known  regime  relations.  The  limitations  of  the 
equations  are  shown,  and  the  reasons  for  many 
commonly  observed  anomalies  are  discussed.  (K- 
napp-USGS) 
W72-07607 


EINSTEIN'S  BEDLOAD  FUNCTION  APPLIED 
TO  CHANNEL  DESIGN  AND  DEGRADATION, 

Bureau  of  Reclamation,  Denver,  Colo.  Sedimenta- 
tion Section. 
E.  L.  Pemberton. 

In:  Sedimentation,  Symposium  to  Honor  Profes- 
sor H.  A.  Einstein,  June  17-19,  1971,  Berkeley, 
Calif;  Hsieh  Wen  Shen,  editor,  Colorado  State 
University,  p  16-1  -  16-28,  23  fig,  3  tab,  10  ref, 
1971. 

Descriptors:    *Bed    load,    'Sediment    transport, 
'Degradation  (Stream),  'Alluvial  channels,  Chan- 
nel erosion,  Sedimentation,  Particle  size,  Stream 
erosion. 
Identifiers:  'Einstein  bed  load  formula. 

Total  bed  material  discharge,  consisting  of  sand 
sizes  or  coarser  material  was  studied  in  three  river 
channels  where  total  load  sampling  provided  a 
check  on  the  computations.  The  bedload  function 
developed  by  Einstein  required  only  limited  ad- 


justments to  give  an  adequate  comparison  with  the 
total  transport  for  all  sand  sized  fractions  greater 
than  0.062  mm.  In  channel  rectification  and  chan- 
nel design  problems  for  sand-bedded  channels,  the 
transport  of  all  sizes  including  the  small  and 
coarser  sand  materials  should  be  considered.  In 
addition  to  channel  design,  the  estimates  of  river 
degradation  below  a  structure  such  as  a  dam 
requires  an  analysis  of  the  transport  by  size  frac- 
tion in  order  to  assess  the  armoring  effect  in  the 
degradation  process.  Three  examples  of  channel 
design  and  degradation  are  presented  to  show  how 
the  adjusted  Einstein  Bedload  Function  is  applied. 
(Knapp-USGS) 
W72-07608 


HYBRID  COMPUTER  SIMULATION  OF  SEDI- 
MENT TRANSPORT  WITH  STOCHASTIC 
TRANSFER  AT  THE  STREAM  BED, 

Utah  Water  Research  Lab.,  Logan. 
K.  S.  Sakhan,  J.  P.  Riley,  and  K.  G.  Renard. 
In:  Sedimentation,  Symposium  to  Honor  Profes- 
sor H.  A.  Einstein,  June  17-19,  1971,  Berkeley, 
Calif;  Hsieh  Wen  Shen,  editor,  Colorado  State 
University,  p  21-1  -  21-44,  22  fig,  5  ref,  1971. 

Descriptors:  'Sediment  transport,  'Bed  load, 
'Suspended  load,  'Hybrid  computers,  'Mathe- 
matical models,  'Analog  models,  Model  studies, 
Simulation  analysis,  Stochastic  processes,  Mar- 
kov processes,  Floods,  Waves  (Water). 

A  simulation  model  integrates  both  the  movements 
of  flood  and  sediment  flows  down  an  unstable, 
erodible  stream  channel.  Stochastic  processes 
were  used  to  describe  and  evaluate  the  transfer  of 
sediments  at  the  stream  bed.  Numerical  methods 
were  used  to  obtain  the  solution  to  one-dimen- 
sional transport  equations,  and  a  direct  analog 
computer  integration  was  adopted  to  obtain  the 
solution  to  the  Kolmogorov  system,  which  pro- 
vides the  probabilities  of  the  transfer  of  sediments 
at  the  stream  bed.  The  integrated  model  describing 
the  dynamics  of  erodible  streams  is  feasible  for 
field  applications  because  the  entire  model 
reduces  to  being  a  function  of  the  bed  shear  stress. 
The  suspended  sediment  discharge  tends  to 
change  instantaneously  with  the  water  discharge, 
but  there  is  a  time  lag  in  the  bed  load  response. 
Sensitivity  analysis  shows  that  the  responses  of 
water  discharge,  suspended  sediment  discharge, 
and  bed  load  discharge  agree  with  what  might  be 
expected  from  field  observations.  (Knapp-USGS) 
W72-07609 


A  NOTE  ON  INEXPENSIVE  TELEMETRY  OF 
RIVER  SEDIMENT  CONCENTRATIONS, 

Queen's  Univ.,  Kingston  (Ontario). 
W.  James,  and  G.  D.  Finlayson. 
Bulletin  of  the  International  Association  of  Scien- 
tific Hydrology,  Vol  16,  No  2,  p  87-90,  June  1971. 
2  fig,  7  ref. 

Descriptors:  'Sediment  load,  'Instrumentation, 
'Depth,  'Monitoring,  'Flow  rates,  Rivers,  Sedi- 
ments, Sampling,  Remote  sensing,  Telemetry, 
Electronic  equipment,  Cost,  Water  analysis, 
Stream  gauges,  Pressure  measuring  instruments, 
Gaging  stations,  Current  meters,  Velocity,  Data 
transmission,  Flow  measurements,  Design,  On- 
site  data  collections,  Research  equipment,  Electri- 
cal equipment,  Turbidity. 

Basic  design  requirements  for  a  system  to  monitor 
suspended  sediments  loads  were:  (1)  sturdy  con- 
struction to  withstand  field  use;  (2)  continuous 
operation  for  two  weeks  on  power  from  lead  accu- 
mulators; (3)  first  order  accuracy  only.  The  system 
essentially  consisted  of  three  transducers:  a  tur- 
bidity meter  constructed  from  a  light  source  and 
two  photocells  to  monitor  sediment  concentra- 
tions; a  pressure  cell  for  depth  determinations;  and 
a  Savonius  rotor  velocity  meter.  The  sensors  were 
attached  to  a  quarter-inch  steel  plate  which  was 
streamlined  to  deflect  debris.  A  water  proof  elec- 
trical cable  linked  the  sensors  with  a  field  station. 
At  the  field  station,  the  incoming  signals  were  en- 


coded for  radio  transmission  which  was  controlled 
by  a  clock  timer.  At  the  base  station,  a  monos table 
multivibrator  attached  to  the  radio  receiver  was 
triggered  by  the  waveform  and,  if  used  with  a  pen- 
recorder,  recorded  station  identification  and  data. 
The  system  operated  effectively,  was  easy  to 
operate  and  maintain,  and  the  cost  of  components 
for  the  sensor  and  field  station  was  only  about 
$500.  (Snyder-Battelle) 
W72-07709 


SOIL  ERODD3ILITY  AS  AFFECTED  BY  SODL 
SURFACE  PROPERTD2S, 

Agricultural  Research  Service,  Orono,  Maine.  Soil 
and  Water  Conservation  Research  Div. 
E.  Epstein,  and  W.  J.  Grant. 

American  Society  of  Agricultural  Engineers 
Transactions,  Vol  14,  No  4,  p  647-48,  655,  July- 
August  1971.  7  fig,  2  tab,  10  ref. 

Descriptors:   'Soil  erosion,   'Simulated  rainfall, 
'Surface  runoff,   'Impact  (Rainfall),   'Soil  sur- 
faces, Soil  compaction,  Surface  sealing,  Hydraulic 
models,  Laboratory  tests. 
Identifiers:  'Soil  crusts. 

Erodibility  of  soils  is  related  to  the  changes  in  soil 
surface  properties  resulting  from  rainfall.  After  10 
minutes  of  applied  artificial  rainfall,  the  soil  loss  at 
different  kinetic  energies  remained  constant  at  a 
rate  of  625  g  per  joule  per  sq  cm.  This  is  caused  by 
shearing  of  a  thin  layer,  accompanied  by  the  con- 
tinual formation  of  a  consolidated  seal.  The  seal 
and  underlying  crust  are  mainly  due  to  the  physical 
impact  of  raindrops.  There  were  no  discernible 
changes  in  soil  texture  below  the  0.5-mm  region  of 
the  crust.  (Knapp-USGS) 
W72-07728 


MOVEMENT  OF  PESTICIDES  BY  RUNOFF 
AND  EROSION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 
Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07731 

Wisconsin  Univ.,  Madison.  Dept.  of  Agricultural 
Engineering. 

G.  D.  Bubenzer,  and  B.  A.  Jones,  Jr. 
American    Society    of    Agricultural    Engineers 
Transactions,  Vol  14,  No  4,  p  625-628,  July-Au- 
gust 1971.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Soil  erosion,  'Simulated  rainfall, 
'Surface  runoff,  'Impact  (Rainfall),  Soil  surfaces, 
Hydraulic  models,  Laboratory  tests,  Correlation 
analysis,  Particle  size. 

The  mean  splash  rate  of  soils  exposed  to  rainfall  of 
a  nearly  constant  kinetic  energy  level  and  impact 
velocity  is  influenced  by  drop  size  at  the  lower 
energy  levels.  Smaller  drops  produce  significantly 
less  splash  than  larger  ones,  even  when  the  kinetic 
energy,  total  rainfall  mass,  and  impact  velocity  are 
almost  constant.  As  the  energy  level  increases,  the 
influence  of  drop  size  decreases.  Except  for  the 
simulation  of  very  low-energy  storms,  splash  ero- 
sion studies  may  be  conducted  using  a  drop-size 
distribution  larger  than  that  of  natural  rainfall  at  a 
reduced  velocity.  Since  a  low-energy  storm 
produces  much  less  splash  than  a  more  intense 
one,  such  storms  are  not  of  great  importance  in  the 
study  of  splash  erosion.  The  prediction  of  soil 
splash  for  all  soils  is  improved  by  adding  a  term 
containing  the  percent  clay  to  the  exponential 
equations  relating  soil  splash  to  the  intensity  and 
kinetic  energy  of  the  rainfall.  (Knapp-USGS) 
W72-07733 


FLOOD  OF  JANUARY  1969  NEAR  CUCAMON- 
GA,  CALD70RNIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07738 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


SEDIMENTS  OF  THE  INDIAN  OCEAN  SOUTH 
OF  CEYLON  (OSADKI  INDIYSKOGO  OKEANA 
YUZHNEYE  O.  TSEYLON), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

O.  A.  Dvoretskaya. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  4,  p  16- 

33,  July-August  1971.  11  fig,  5  tab,  17ref. 

Descriptors:  *Sediments,  *Sedimentology,  'Sedi- 
mentation,  *Sedimentation  rates,  *Indian  Ocean, 
Mud,  Deep  water.  Littoral,  Mineralogy,  Clay 
minerals,  Organic  matter,  Detritus,  Calcium  car- 
bonate, Carbon,  Iron,  Pyrite,  Manganese, 
Phosphorus,  Silica,  Cores,  Diagenesis, 
Provenance. 

Identifiers:  "USSR,  'Pelagic,  *Ooze,  'Nodules, 
•Concretions,  Foraminifera. 

Core  samples  were  collected  in  1964  from  4  sta- 
tions in  the  Indian  Ocean  south  of  Ceylon  for  sedi- 
mentology  studies  in  littoral  and  pelagic  zones. 
Sedimentation  is  of  the  terrigenous  type,  the 
detrital  material  becoming  finer  with  increasing 
distance  from  the  coast.  The  clay-mineral  profile  is 
the  same  for  all  4  cores  and  depends  on  clay  for- 
mation processes  in  the  source  areas.  Carbonate 
accumulation  is  biogenous,  and  is  associated  with 
the  activity  of  planktonic  foraminifera.  The  sedi- 
ments are  fresh  and  virtually  undisturbed  by  post- 
sedimentation  processes.  However,  two  sharply 
contrasting  diagenetic  processes  can  be  distin- 
guished: (1)  reduction  of  Fe,  which  correlates  with 
near-shore  sediments;  and  (2)  formation  of  Mn 
micro-nodules,  which  relates  to  deep-sea  deposits. 
(Josefson-USGS) 
W72-07745 


STUDY  OF  RADIOACTIVE  ISOTOPE  DIS- 
TRIBUTION BETWEEN  SEA  WATER  AND 
SEDIMENTS  (K  IZUCHENIYU  RAS- 
PREDELENIYA  RADIOAKTIVNYKH 

IZOTOPOV  MEZHDU  MORSKIMI  VODAMI  I 
OSADKAMI), 

For  primary  bibliographic  entry  see  Field  02K. 
W72-07750 


MINERALOGY  OF  BLACK  SEA  SEDIMENTS 
(K  MINERALOGII  OSADKOV  CHERNOGO 
MORYA), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

G.  Yu.  Butuzova. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  4,  p  46- 

54,  July-August  1971.  1  fig,  4  ref. 

Descriptors:  'Sedimentation,  'Sediments, 
•Mineralogy,  'Petrography,  'Provenance,  Rocks, 
Mud,  Particle  size,  Deep  water.  Littoral,  Detritus, 
Quartz,  Migration,  Sampling. 
Identifiers:  'USSR,  'Black  Sea,  Feldspars, 
Pyroxenes,  Amphiboles,  Pyroclasts,  Volcanism. 

The  composition  and  areal  distribution  of  ter- 
rigenous components  entering  the  Black  Sea  basin 
from  land  areas  are  examined.  Based  on  ter- 
rigenous material  of  the  silt  fraction  of  sediments, 
4  principal  terrigenous-mineralogical  provinces  are 
identified:  southeast-east,  west,  north,  and  cen- 
tral. Division  of  Black  Sea  sediments  into  4  large 
terrigenous-mineralogical  provinces  clearly 
reveals  the  relation  of  the  mineralogical-petro- 
graphic  composition  of  the  silt  fraction  of  sedi- 
ments to  the  petrographic  composition  of  rocks  of 
the  near-shore  zone.  A  number  of  indicator 
minerals  for  determining  the  paths  of  migration  of 
detrital  material  and  its  origin  can  be  distinguished 
in  the  marine  sediments.  These  minerals  include 
pyroxenes,  garnet,  zircon,  and  the  metamorphic 
mineral  group  kyanite-staurolite-sillimanite.  Divi- 
sion of  the  Black  Sea  into  mineralogical  regions  is 
the  first  stage  in  the  investigation  of  the  ter- 
rigenous mineralogy  of  these  sediments.  A  further, 
more  detailed  study  of  the  different  fractions  will 
provide  a  clearer  picture  of  the  distribution  of  ter- 
rigenous minerals  and  may  make  it  possible  to  sub- 
divide   the    Black    Sea    basin    into    smaller    ter- 


rigenous-mineralogical 
USGS) 

W72-07752 


provinces.      ( Josef  son- 


DISTRIBUTION  OF  TRACE  ELEMENTS  IN 
SEDIMENTS  OF  THE  INDIAN  OCEAN  SOUTH 
OF  CEYLON  (RASPREDELENIYE  RASSEYAN- 
NYKH  ELEMENTOV  V  OSADKAKH  IN- 
DIYSKOGO OKEANA  YUZHNEYE  O. 
TSEYLON), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Institut. 
Z.  V.  Pushkina. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  4,  p  34- 
45,  July-August  1971.  7  fig,  6  tab,  23  ref. 

Descriptors:  'Sedimentation,  'Sediments,  'Trace 
elements,  'Indian  Ocean,  Sediment  transport. 
Sedimentation  rates,  Particle  size,  Mud,  Sands, 
Depth,  Deep  water,  Littoral,  Pacific  Ocean,  Atlan- 
tic Ocean,  Metals,  Mineralogy,  Cores,  Distribu- 
tion patterns.  Provenance. 

Identifiers:  'USSR,  'Ooze,  'Pelagic,  Nodules, 
Concentrations,  Vanadium,  Tungsten,  Zirconium. 

Core  samples  were  collected  in  1964  from  4  sta- 
tions in  the  Indian  Ocean  south  of  Ceylon  to  study 
the  content  and  distribution  of  Cu,  Ni,  Co,  V,  Cr, 
Zn,  Pb,  Mo,  W,  and  Zr  in  the  near-shore  and 
pelagic  sediments.  Pelagic,  argillaceous,  radiolari- 
an  oozes  were  enriched  in  trace  elements  in  the 
following  descending  order:  Mo,  Mn,  Cu,  Ni,  Co, 
Pb,  and  W.  Enrichment  of  pelagic  oozes  of  the  In- 
dian Ocean  occurs  mainly  by  the  mechanical 
process  of  sedimentation.  In  degree  of  enrichment 
in  Cu,  Ni,  Co,  W,  Mo,  and  Mn,  pelagic  oozes  of 
the  northern  part  of  the  Indian  Ocean  occupy  an 
intermediate  position  between  those  of  the  Pacific 
and  Atlantic  Oceans.  Concentrations  of  Mn,  Cu, 
Ni,  Co,  W,  Mo,  Pb  and  other  elements  in  pelagic 
ocean  sediments  are  directly  proportional  to  basin 
size  and  inversely  proportional  to  the  sedimenta- 
tion rate.  (Josefson-USGS) 
W72-07753 


AUTOCHTHONOUS  AND  ALLOCHTHONOUS 
ALLUVIAL  PLACERS  (AVTOKHTONNYYE  I 
ALLOKHTONNYYE  ALLYUVIAL  'NYYE  ROS- 
SYPI), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

I.  P.  Kartashov. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  4,  p  79- 

87,  July-August  1971.  22  ref. 

Descriptors:  'Sediments,  'Sediment  transport, 
'Unconsolidated  sediments,  'Alluvium,  'Placer 
mining,  Gold,  Mineralogy,  Bedrock,  Streams, 
Deltas,  Terraces  (Geologic),  Aggradation,  Ex- 
ploration. 

Identifiers:  'USSR,  'Placer  deposits.  Platinum, 
Diamonds,  Dispersion  halos. 

Depending  upon  site  of  formation,  alluvial  placers 
may  be  classified  as  autochthonous  or  al- 
lochthonous.  Autochthonous  placers  consist  of 
mineral  particles  virtually  undisturbed  by  the  ac- 
tion of  streams.  Upstream  sections  of  these 
placers  are  closely  joined  to  bedrock  or  to  the 
elongations  of  these  placers  along  river  valleys. 
Allochthonous  placers,  consisting  of  mineral  parti- 
cles freely  transported  by  flowing  water,  may 
form  at  a  considerable  distance  from  the  bedrock. 
A  particular  mineral  may  form  alluvial  placers  of 
either  type.  Depending  on  specific  gravity,  domi- 
nant grain  size,  and  resistance  to  mechanical  wear 
and  chemical  weathering,  some  minerals  (gold, 
platinum,  and  cassiterite)  form  autochthonous 
placers,  while  others  (ilmenite  and  zircon)  form  al- 
lochthonous placers.  Differences  in  mode  of  origin 
lead  to  marked  morphological  differences  between 
the  two  placer  types.  These  differences  must  be 
considered  in  prospecting  and  exploration  work. 
(Josefson-USGS) 
W72-07754 


MOUNDS  (HUMPIES)  IN  THE  PEACE  RIVER 
AREA  OF  ALBERTA, 

Research  Council  of  Alberta,  Edmonton.   Soils 
Div. 

W.  Odynsky. 

CanJSoilSci.  51  (1):  132-135.  1971.  Illus.  Maps. 
Identifiers:  Alberta,  Canada,  Humpies,  Morpholo- 
gy, Mounds,  Peace  river.  Soil. 

Fields  of  mounds  may  be  observed  on  a  road 
traverse  from  Falher  to  Rycroft  via  stations  whose 
elevations  in  meters  are:  Falher  (580),  Girouxville 
(565),  Culp  (550),  Watino  (Smoky  River  flat)  (380), 
Tangent  (550),  Eaglesham  (580),  Belloy  (580),  and 
Rycroft  (610).  From  both  Falher  and  Rycroft  the 
lacustrine  basin  slopes  gently  to  the  valley  banks 
of  the  Smoky  and  Peace  Rivers.  The  mounded 
topography  becomes  apparent  at  elevations  of 
about  15  m  below  those  of  Falher  and  Rycroft  and 
reaches  maximum  development  within  the  next 
drop  of  15  m.  Similar  elevation  differences  are  ap- 
parent between  the  mounded  and  non-mounded 
portions  of  the  lacustrine  basins  in  the  Peach  River 
area.  At  Falher  and  Rycroft,  the  surficial  material 
consists  of  stratified  dark  gray  clay.  With  decrease 
in  elevation  this  material  is  usually  covered  by  a 
mantle  of  brownish  colored  silty  material,  which 
becomes  deeper  and  more  variable  toward  the 
banks  of  the  river  valley.  Mounded  topography  is 
common  to  the  mantled  materials  between  Giroux- 
ville and  Culp.  In  all  areas  studied  the  surficial 
material  is  stratified  for  considerable  depths. 
Generally,  the  mounds  are  composed  of  contorted 
and  slumped  strata  of  yellowish  brown  silty  or 
sandy  materials  and  dark  gray  clay.  Occasionally, 
a  veneer  of  loess-like  material  caps  some  of  the 
mounds.  In  the  transition  area  between  the 
mounded  and  non-mounded  portions  of  the  lacus- 
trine basin,  contorted  strata  can  be  seen  in  areas 
that  are  characterized  by  a  mantle  of  yellowish 
brown  silty  material.  Coring  studies  were  made  at 
the  base  of  the  mound  sections  exposed  through 
road  building  activities.  Cores  were  taken  by  a  Bull 
soil  coring  machine  at  frequent  intervals  in  the  ad- 
jacent road  ditch.  These  cores  showed  that  the 
material  for  an  added  depth  of  3  m  below  the  ex- 
posed section  consisted  mainly  of  stratified  dark 
gray  clay  which,  in  some  areas  contained  a  few 
stones.  Sections  of  the  intermound  areas  showed  a 
mantle  of  brownish  silty  materia]  which  was 
usually  about  1  m  thick  at  the  base  of  the  mound, 
but  frequently  decreased  and  disappeared  in 
proceeding  away  from  the  mound.  Bogs  occupied 
an  appreciable  portion  of  these  intermound  areas. - 
-Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-07778 


RELATIONS  AMONG  RADIONUCLIDE  CON- 
TENT AND  PHYSICAL,  CHEMICAL,  AND 
MINERAL  CHARACTERISTICS  OF  COLUM- 
BIA RIVER  SEDIMENTS, 

Geological    Survey,    Portland,    Oregon.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07822 

2K.  Chemical  Processes 


CHEMICAL  COMPOSITION  OF  SURFACE 
WATERS  AND  THEIR  POLLUTION  AND  SELF- 
-PURIFICATION.  METHODS  OF  ANALYSIS  OF 
NATURAL  WATERS  (FORMIROVANIYE 
KHIMICHESKOGO  SOSTAVA,  ZAGRYAZ- 
NENIYE  I  SAMOOCHISHCHENIYE  POVERKH- 
NOSTNYKH  VOD.  METODY  ANALIZA  PR 
IRODNYKH  VOD). 

Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 
1971. 136  p. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Chemical  analysis,  'Analytical  techniques,  'Sur- 
face waters,  Lakes,  Rivers,  Reservoirs,  Water 
types,  Salinity,  Sedimentation,  Oxidation,  Organic 
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matter,  Metals,  Organic  compounds, 
Geomorphology,  Geochemistry,  Mineralogy, 
Thermodynamics,  Water  pollution. 
Identifiers:  "USSR,  *Water  samples,  'Rubidium, 
•Vanadium,  *Biogenous  substances,  Mineral 
springs,  Pelite,  Mineralization,  Chromatograms. 

This  collection  of  1 1  papers  provides  information 
on  the  chemical  composition  of  waters  of  some 
lakes  of  Dagestan;  concentration  of  rare  elements 
in  lake  waters  of  the  Northwest  USSR  and 
Kamchatka;  composition  of  organic  acids  in  sur- 
face waters  of  the  USSR;  concentration  and 
dynamics  of  organic  acids  in  mineral  waters  of  the 
Lake  Baikal  region;  and  particle  size  and 
mineralogical  composition  of  suspended  sedi- 
ments in  14  rivers  of  the  USSR.  A  1:7,500,000 
scale  hydrochemical  map  of  the  oxidation  capacity 
of  river  waters  of  the  Asiatic  part  of  the  USSR  is 
compiled  for  Siberia,  the  Soviet  Far  East,  Kazakh- 
stan, and  Central  Asia.  Considerable  importance  is 
placed  on  theoretical  and  methodological  in- 
vestigations, including  calculation  of  the  tempera- 
ture coefficients  of  equilibrium  constants  by  the 
thermodynamic  method;  spectrographic  deter- 
mination of  heavy  metals  in  natural  waters  at  in- 
creased chromium  concentrations;  separation  of 
hydrocarbons  in  water  by  gas-liquid  chromatog- 
raphy; and  polarographic  reduction  of  simplest 
aliphatic  ketones.  The  collection  will  be  of  particu- 
lar value  to  specialists  working  in  the  field  of  water 
chemistry  and  water-pollution  abatement.  (See 
W72-07296  thru  W72-07304)(Josefson-USGS) 
W72-07295 


COMPOSITION  OF  ORGANIC  ACIDS  DIS- 
SOLVED IN  SURFACE  WATERS  (O  SOSTAVE 
ORGANICHESKIKH  KISLOT,  RAST- 

VORENNYKH  V  POVERKHNOSTNYKH 
VODAKH), 

Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07298 


HYDROCHEMICAL  MAP  OF  THE  OXIDATION 
CAPACITY  OF  RIVER  WATERS  OF  THE 
ASIATIC  PART  OF  THE  USSR  (GIDROK- 
HIMICHESKAYA  KARTA  OKISLYAYEMOSTI 
VODY  REK  AZIATSKOY  TERRITORII  SSSR), 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

M.  P.  Smirnov,  and  M.  N.  Tarasov. 
In:  Formirovaniye  khimicheskogo  sostava, 
zagryazneniye  i  samoochishcheniye  poverkhnost- 
nykh  vod.  Metody  analiza  prirodnykh  vod; 
Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 
p 56-68,  1971.  Href. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
•Oxidation,  'Organic  matter,  *Rivers, 
Geomorphology,  Geographical  regions.  Physio- 
graphic provinces.  Orography,  Mountains,  Per- 
mafrost, Soils,  Vegetation,  Tundra,  Grasslands, 
Forests,  Deserts,  Seasonal,  Mapping. 
Identifiers:  *USSR,  'Siberia,  Soviet  Far  East, 
Kazakhstan,  Central  Asia,  Taiga,  Water  samples, 
Mineralization. 

Results  of  a  determination  of  the  permanganate 
oxidation  capacity  of  over  20,000  water  samples 
collected  from  1,650  points  in  the  Asiatic  part  of 
the  USSR  between  1936  and  1966  were  used  to 
prepare  a  1:7,500,000  scale  map  of  the  oxidation 
capacity  of  river  waters  for  Sineria,  the  Soviet  Far 
East,  Kazakhstan,  and  Central  Asia.  The  pattern 
of  organic  matter  in  surface  waters  of  the  Asiatic 
part  is  caused  mainly  by  geographic  and  mountain 
zonality  and  by  physiographic  conditions,  with 
Siberian  permafrost  and  orography  playing  an  im- 
portant role  in  determining  the  hydrochemical 
characteristics  of  the  area.  A  zone  of  moderate  ox- 
idation (5-10  mg  0/liter)  is  typical  of  tundras, 
steppes,  and  deserts.  A  zone  of  moderately  high 
and  high  oxidation  (10-20  mg  0/liter)  corresponded 
to  taiga  and  mixed  forest  zones.  The  content  of 
readily  oxidizable  and  colored  organic  substances 


increased  in  a  southerly  direction  within  humid 
zones  but  decreased  from  humid  to  arid  and 
semiarid  zones.  Between  2-3  vertical  hydrochemi- 
cal zones  of  oxidation  are  distinguished  in  the 
mountains,  depending  upon  geographic  location 
and  orography.  Vertical  zonality  is  well  expressed 
in  high  mountain  areas.  The  content  of  readily  ox- 
idizable and  colored  organic  substances  increases 
from  high-mountain  to  low-mountain  rivers.  (See 
also  W72-07295)  (Josefson-USGS) 
W72-07300 


SPECTROGRAPHIC      DETERMINATION      OF 

HEAVY  METALS  IN  NATURAL  WATERS  AT 

INCREASED  CHROMIUM  CONCENTRATIONS 

(SPEKTROGRAFICHESKOYEOPREDELENIYE 

TYAZHELYKH  METALLOV  V  PRTRODNYKH 

VODAKH    PRI    POVYSHENNYKH    KONTSEN- 

TRATSIYAKH  KHROMA), 

Gidrokhimicheskii       Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07303 


SEPARATION       OF       HYDROCARBONS       IN 
WATER      BY      GAS-LIQUDD      CHROMATOG- 
RAPHY     (RAZDEL'NOYE      OPREDELENTYE 
UGLEVODORODOV   V   VODAKH   METODOM 
GAZO-ZHIDKOSTNOY  KHROMATOGRAFTT), 
Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 
Vodosnabzheniya,       Kanalizatsii,        Gidrotekh- 
nicheskikh         Sooruzhenii         i         Inzhenernoi 
Gidrogeologii,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07304 


EXPERIMENTAL  VADOSE  AND  PHREATIC 
CEMENTATION  OF  SKELETAL  CARBONATE 
SAND, 

Southern  Methodist  Univ.,  Dallas,  Tex.  Dept.  of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07306 


CALCITE  AND  ARAGONITE  PHENOMENA 
PRECIPITATED  BY  ORGANIC  DECAY  IN 
HIGH  LIME  CONCENTRATE  BRINES, 

Penzoil  United,  Inc.,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07307 


MARINE  DIAGENESIS  OF  CARBONATE  SEDI- 
MENT, BONAIRE,  NETHERLANDS  ANTILLES, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07312 


SCANNING  ELECTRON  MICROSCOPY  OF 
THE  FINE  FRACTION  OF  RECENT  CAR- 
BONATE SEDIMENTS  FROM  BIMINI, 
BAHAMAS, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-07314 


DISTRIBUTION  OF  HIGH-MAGNESIUM 
CALCITE  IN  LIME  MUDS  OF  THE  GREAT 
BAHAMA  BANK:  DIAGENETIC  IMPLICA- 
TIONS, 

Brown  Univ.,  Providence,  R.I.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07318 


PARTIAL  DEMINERALIZATION  OF 

BRACKISH  WATERS  BY  ION  EXCHANGE, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-07336 


THE  AMMONIUM  ION  AS  AN  INDICATOR  OF 
OIL  AND  GAS  (AMMONIY  KAK  ODIN  IZ 
POKAZATELEY  NEFTEGAZONOSNOSTI), 

Akademiya   Nauk   BSSR,    Minsk.    Laboratoriya 

Geokhimicheskikh  Problem. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-07451 


HYDROCHEMISTRY  OF  THE  WATER  COOL- 
ING THE  KURAKHOVKA  POWER  PLANT, 

Akademiya      Nauk      URSR,      Kiev.      Instytut 

Hidrobiologii. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07457 


CHEMICAL      QUALITY      OF      WATER      IN 
STREAMS  OF  NORTH  CAROLINA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07460 


LATE-PLEISTOCENE  AND  HOLOCENE  HIS- 
TORY OF  THE  BLACK  SEA  AS  INDICATED  BY 
STABLE-ISOTOPE  STUDIES, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-07468 


REGIONAL     ANALYSIS     OF    STREAMFLOW 
CHEMICAL  QUALITY  IN  TEXAS, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07476 


THE  ACETYLENE  REDUCTION  ASSAY  FOR 
MEASURING  NITROGEN  FIXATION  IN 
WATERLOGGED  SOIL, 

Department    of    Agriculture,    Beaverlodge    (Al- 
berta). Research  Station. 
W.  A.  Rice,  and  E.  A.  Paul. 
Can  J  Microbiol.  17(8):  1049-1056.  1971.  Illus. 
Identifiers:  Acetylene,  Assay,  Enzyme,  Fixation, 
Measuring,    Microbial,    Nitrogen,    Nitrogenase, 
Reduction,  Soil,  Waterlogged. 

N  fixation  in  waterlogged,  soil-straw,  and  sand- 
clay-straw  mixtures  was  measured  with  the  C2H2 
reduction  assay,  the  15N-tracer  technique,  and  the 
Kjeldahl  method.  The  reduction  of  6  to  15  moles 
C2H2  corresponded  to  the  fixation  of  1  mole  N2. 
The  theoretical  ratio  is  3  moles  C2H2  to  1  mole  N2. 
A  ratio  of  3  moles  C2H2  reduced  for  each  mole  of 
N2  fixed  was  obtained  when  samples  of  sandy- 
clay-straw  were  incubated  under  conditions  that 
minimized  effects  that  were  due  to  gas  diffusion 
through  the  aqueous  phase.  Calculations  indicated 
that  N2  at  a  partial  pressure  of  0.2  atm  above  the 
samples  was  not  sufficient  to  saturate  the 
nitrogenase  enzyme  of  the  organisms  in  lower 
layers  of  soil-straw  samples.  Thus  the  concentra- 
tion of  N2  dissolved  in  the  aqueous  phase  limited 
N  fixation.  C2H2  is  more  soluble  in  water  than  N2; 
the  C2H2  reduction  was  not  as  limited  by  the 
C2H2  concentration  in  the  aqueous  phase.  N2  was 
experimentally  shown  to  be  limited  at  depth  in  a 
sandy-clay-glucose  system  in  that  fixation 
decreased  from  128  to  36  microgram  N/g  of  sand- 
clay  incubated  so  that  the  total  sample  depth 
ranged  from  0.2  to  3  cm.  The  C2H2  reduction 
assay  provides  a  method  for  measuring  the  poten- 
tial nitrogenase  activity  in  the  waterlogged  soil 
amended  with  straw;  however,  this  assay  must  be 
calibrated  for  specific  conditions.  The  data  also  in- 
dicate that  where  N2  diffusion  rates  may  limit  N 
fixation,  a  normal  atmosphere  (80%)  of  N2  should 
be  used  in  experiment-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07557 


TRACE  ELEMENTS  IN  NATURAL  WATERS  OF 
THE    SEMIPALATINSK    REGION,    (IN    RUS- 
SIAN), 
M.  S.  Panin. 
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Tr  Inst  Pochvoved  Adad  Nauk  Kaz  Ssr.  18.  142- 
146. 1970. 

Identifiers:    Elements,    Natural,    Semipalatinsk, 
Trace,  USSR. 

Data  are  given  on  the  contents  of  Cu,  Zn,  Mn,  Co 
in  the  waters  of  rivers,  lakes,  and  subsurface 
aquifers.-Copyright   1972,   Biological  Abstracts, 
Inc. 
W72-07565 


WATER-QUALITY  RECORDS  FOR  THE  HUB- 
BARD CREEK  WATERSHED,  TEXAS,  OC- 
TOBER 1967-SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 
H.J.  Davidson. 

Geological  Survey  Open-file  Report  (Texas  Dis- 
trict), 1972.  78  p,  2  fig,  1 1  tab,  5  ref. 

Descriptors:    'Water   quality,    'Surface   waters, 
'Hydrologic    data,    'Data    collections,    'Texas, 
Water    analysis,    Chemical    analysis,    Streams, 
Reservoirs,  Small  watersheds,  Sampling. 
Identifiers:  'Hubbard  Creek  watershed  (Tex). 

Chemical  quality  of  surface  waters  at  9  stream 
sites  in  the  Hubbard  Creek  watershed,  Texas  are 
presented  for  the  period  October  1967  to  Sep- 
tember 1969.  For  the  same  period,  specific  con- 
ductance and  chloride  determinations  are  given  for 
Hubbard  Creek  Reservoir.  The  conductivity  cells 
were  positioned  at  different  depths  in  front  of  the 
bottom-outlet  tube  in  the  reservoir.  Continuous 
records  of  conductivity  of  the  water  were  obtained 
about  2  feet  from  the  bottom,  about  30  feet  from 
the  bottom,  and  at  the  surface.  In  addition,  annual 
water  discharge  and  chemical-quality  data  are 
summarized  for  the  reservoir  and  stream  sampling 
sites  for  the  water  years  1960-69.  Weighted 
averages  of  dissolved  solids  ranged  from  135 
mg/liter  at  Battle  Creek  near  Moran  in  1967  to 
3,120  mg/liter  at  Hubbard  Creek  near  Albany  in 
1963.  (Woodard-USGS) 
W72-07577 


GEOLOGY  AND  WATER  RESOURCES  OF  THE 
BITTERROOT  VALLEY,  SOUTHWESTERN 
MONTANA, 

Geological    Survey    Water-Supply    Paper    1889, 

1972.  80  p,  32  fig,  1  plate,  13  tab,  31  ref. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07584 


THE  MEASUREMENT  OF  THE  AGGRESSIVE- 
NESS OF  WATER  TO  CALCIUM  CARBONATE, 
PARTS  II  AND  III, 

R.  D.  Stenner. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  13,  No  4,  p  283-296,  November  1971.  1 
fig,  5  tab,  14  ref,  4  append. 

Descriptors:  'Water  chemistry,  'Aqueous  solu- 
tions, 'Carbonates,  'Trace  elements,  'Magnesi- 
um, Karst  hydrology,  Chemical  reactions, 
Equilibrium,  Geochemistry,  Groundwater, 
Limestones,  Karst. 

The  changes  of  concentrations  of  trace  con- 
stituents of  natural  waters  on  saturation  with  calci- 
um were  investigated  by  a  number  of  analytical 
techniques,  including  X-ray  fluorescence  spec- 
trometry following  concentration  in  ion  exchange 
papers.  The  concentrations  of  lithium,  magnesi- 
um, potassium,  sodium,  strontium,  bromide, 
chloride,  fluoride  and  phosphate  were  unchanged, 
and  the  sulphate  concentration  decreased  on  only 
one  sample.  Large  changes  occurred  in  the  con- 
centrations of  heavy  metals.  The  magnesium  con- 
tent of  natural  water  increased  when  saturated 
with  limestones  or  dolomites,  both  when  the  water 
was  aggressive  and  when  supersaturated  with 
respect  to  CaC03.  The  magnesium  increase  was 
greater  with  rocks  with  a  low  Ca:Mg  ratio  and  with 
water  with  a  high  aggressiveness  to  CaC03.  In 
rocks  with  a  high  Ca:Mg  ratio,  the  increase  of  cal- 
cium was  greater  than  that  predicted  by  the  aggres- 


siveness to  CaC03.  With  rocks  with  a  high  Ca:Mg 
ratio,  the  reduction  of  calcium  in  supersaturated 
waters  tended  to  be  less  than  expected.  When 
saturated  with  dolomites,  the  increase  of  calcium 
of  aggressive  water  was  lower  than  the  aggressive- 
ness to  CaC03.  When  saturated  with  dolomites, 
the  decrease  of  calcium  for  supersaturated  water 
was  lower  than  that  predicted  by  the  aggressive- 
ness to  CaC03.  (Knapp-USGS) 
W72-07592 


A  STUDY  OF  LIMESTONE  SOLUTION  UNDER 
TROPICAL  CONDITIONS  IN  NORTH  EAST 
TANZANIA, 

H.  J.  Cooke. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  13,  No  4,  p  265-276,  November  1971.  13 
fig,  3  tab,  26  ref. 

Descriptors:        'Karst,        'Water       chemistry, 
•Limestones,  'Solubility,  Karst  hydrology,  Car- 
bon dioxide,  Chemical  precipitation. 
Identifiers:  'Tanzania. 

The  rate  of  solution  of  limestones  was  measured  in 
1966  to  1968  at  a  number  of  sites  within  the  out- 
crop of  the  Tanga  limestone  in  N.  E.  Tanzania. 
The  Tanga  limestone  (of  Jurassic  age)  consists  of 
porcelaneous,  oolitic,  and  coralliferous  varieties 
and  is  very  pure.  The  area  of  the  limestone  outcrop 
is  part  of  a  low  plateau  sloping  from  about  136  me- 
ters altitude  in  a  distance  of  about  16  km,  to  sea 
level  at  the  coast.  The  plateau  has  been  directed  by 
a  number  of  streams,  and  an  interesting  assem- 
blage of  karst  landforms  has  developed.  The 
average  annual  rainfall  is  1,347  mm.,  but  over  a 
period  of  38  years  extremes  of  800  mm  have  been 
recorded.  The  rate  of  solution  in  the  Tanga  area 
appears  to  be  rapid,  and  given  a  sufficient  supply 
of  water,  re-precipitation  of  lime  also  appears  to 
be  extremely  rapid.  In  many  of  the  caves,  there  are 
masses  of  secondary  calcite  in  a  variety  of  forms, 
but  most  commonly  in  great  bosses,  massive  cur- 
tains, and  large  tiers.  The  largest  masses  are  found 
in  caves  which  are  only  a  short  distance  below  the 
surface.  High  concentration  of  C02  in  the  soil  air 
accounts  for  the  high  rate  of  solution  of  lime.  (K- 
napp-USGS) 
W72-07594 


A      BIOLOGICAL      PROCESSES      IN      THE 
REMOVAL  OF  SILICATE  FROM  SEA  WATER, 

University  of  East  Anglia,  Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-07600 


CHEMICAL  ANALYSES  OF  GROUNDWATER 
IN  THE  BIGHORN  BASIN,  NORTHWESTERN 
WYOMING, 

Geological     Survey,     Cheyenne,     Wyo.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07601 


METHOD  FOR  DIRECT  MEASUREMENT  OF 
THE  RADIUM  AND  RADON  CONTENT  OF 
SPRING  WATERS  USING  GAMMA  SPEC- 
TROMETRY, 

Lyon  Univ.  (France).  Faculty  of  Medicine  and 

Pharmacy;   and   Lyon  Univ.   (France).   Lab.   of 

Biological  Physics. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07642 


QC  TOOLS  SNIFF  POLLUTANTS. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-07652 


OPTICAL  MULTICHANNEL  ANALYZER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-07653 


DUAL  ULTRAVIOLET  SENSOR, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-07654 


INTRINSIC  END-POINT  ERRORS  IN  TITRA- 
TION WITH  ION  SELECTIVE  ELECTRODES. 
CHELOMETRIC  TITRATIONS, 

Georgia  Univ.,  Athens.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07657 


IONIZATION     SOURCES     IN     MASS     SPEC- 
TROMETRY, 

Du  Pont  Instruments,  Monrovia,  Calif. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07658 


INTERACTIVE  GEL  NETWORKS.  I.  TREAT- 
MENT OF  SIMPLE  COMPLEXATION  AND 
MASKING  PHENOMENA, 

National  Bureau  of  Standards,  Washington,  D.C. 

Inst,  for  Materials  Research. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07667 


IMPROVED    AMPEROMETRIC    PROCEDURE 
FOR  DETERMINING  PLUTONIUM, 

New  Brunswick  Lab.  (AEC),  N.J. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07674 


AUTOMATED  METHOD  FOR  DETERMINA- 
TION OF  NITRILOTRIACETIC  ACffi  IN  NATU- 
RAL WATER,  DETERGENTS,  AND  SEWAGE 
SAMPLES, 

Department  of  the   Environment,   Ottawa  (On- 
tario). Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07675 


COULOMETRIC  MICRODETERMINATION  OF 
NEODYMIUM  USING  FEEDBACK-CO- 

NTROLLED ELECTROLYSIS  CURRENT, 

Missouri  Univ.,  Columbia. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07676 


INTERFERING  IONS  IN  THE  ELEMENTAL 
ANALYSIS  OF  BIOLOGICAL  SAMPLES  BY 
MASS  SPECTROMETRY, 

Medical   Research   Council,   Harrow   (England). 

Clinical  Research  Centre. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07681 


AVAD1ABILITY  AND  QUALITY  OF  GROUND 
WATER  IN  THE  MEDFORD  AREA, JACKSON 
COUNTY,  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07740 


USE  OF  AIR-WATER  RELATIONSHIPS  FOR 
PREDICTING  WATER  TEMPERATURE, 

Illinois  State  Water  Survey,  Urbana. 

V.  Kothandaraman,  and  R.  L.  Evans. 

Report  of  Investigation  69, 1972.  14  p,  8  fig,  1 1  tab, 

9  ref,  2  append. 

Descriptors:  'Air  temperature,  'Water  tempera- 
ture, 'Fourier  analysis,  Statisitical  methods,  Cor- 
relation analysis.  Water  quality,  Mathematical 
models,  Statistical  models. 

Identifiers:  Illinois  River,  Peoria  (111),  Air-water 
temperature  relations. 

Harmonic  analysis  was  applied  to  average  daily  air 
and  water  temperature  records  in  Illinois.  The  first 
harmonic  accounts  for  a  major  portion  of  the  total 
variance    in    the    records.    Water    temperature 
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residuals  are  well  correlated  with  air  temperature 
residuals.  Parametric  values  of  a  mathematical 
model  for  predicting  water  temperatures  from  air 
temperature  records  are  stable  from  year  to  year. 
The  water-air  temperature  relationship  is  a  sta- 
tionary linear  process.  Consequently,  it  is  possible 
to  predict  water  temperatures  at  a  specific  location 
from  the  air  temperature  records,  provided  both 
water  and  air  temperature  records  are  available  for 
another  similarly  situated  water  body.  Air  and  Il- 
linois River  water  temperature  data  at  Peoria  and 
Havana,  Illinois,  were  used  for  the  study.  (Knapp- 
USGS) 
W72-07743 


AN      EVALUATION      OF      WATER-QUALITY 
RECORDS  FOR  TEXAS  STREAMS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07744 


CHEMICAL  COMPOSITION  OF  GROUND- 
WATERS OF  TROPICAL  COUNTRIES  AS  IL- 
LUSTRATED BY  FRENCH  GUINEA  (K- 
HIMICHESKIY  SOSTAV  GRUNTOVYKH  VOD 
TROPICHESKIKH  STRAN  (NA  PRIMERE 
GVINEI)), 

Tomsk  Polytechnic  Inst.  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-07746 


RARE  ALKALI  METALS  IN  RIVER  WATERS 

OF   THE    UPPER    VOLGA    BASIN    (REDKIYE 

SHCHELOCHNYYE  ELEMENTY  V 

RECHNYKH    VODAKH    BASSEYNA    VERKH- 

NEY  VOLGI), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Geok- 

himii  i  Analiticheskoy  Khimii. 

V.  V.  Krasintseva,  G.  Ye.  Kalenchuk,  I.  B. 

Serova,  and  T.  A.  Aleshonkova. 

Geokhimiya,  No  12,  p  1509-1514,  December  1971. 

6  tab,  12ref. 

Descriptors:  *Geochemistry,  'Alkali  metals, 
•Rivers,  'River  basins,  'Surface  waters,  Sea 
water,  Groundwater,  Mineral  water,  Oily  water, 
Brines,  Cesium,  Sodium,  Potassium,  Aquatic 
plants,  Vegetation,  Soils,  Rocks,  Analytical 
techniques,  Sampling. 

Identifiers:  'USSR,  'Volga  River,  'Moscow 
River,  'Lithium,  'Rubidium,  Water  samples, 
Desorption. 

Water  samples  collected  from  the  Moscow  River 
basin  in  August  1969  were  analyzed  for  their  con- 
centration of  Li,  Rb,  Cs,  Na,  and  K.  The  average 
concentration  of  Li,  Rb,  and  Cs  in  river  waters 
was  0.004,  0.0025  and  0.00029  mg/liter,  respective- 
ly; average  Li/K,  Rb/K  and  Cs/K  values  were 
0.001,  0.0007  and  0.00008  mg/liter.  A  correlation 
was  established  between  the  Li  and  Na  concentra- 
tion. The  Cs  concentration  varied  widely  and  was 
considerably  higher  than  the  average  Cs  content  in 
river  waters  of  the  world.  No  correlation  was  ob- 
served between  Cs  and  the  other  alkali  metals. 
(Josefson-USGS) 
W72-07748 


OXIDATION-REDUCTION  PHENOMENA  IN 
ARTESIAN  WELLS  (OKISLITEL'NO-VOS- 
STANOVITEL'NYYE  YAVLENIYA  V 

PERELIVAYUSHCHIKH  SKVAZHINAKH), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

V.  D.  Bezrodnov,  and  V.  I.  Dvorov. 

Geokhimiya,  No  12,  p  1482-1491,  December  1971. 

8  fig,  5  ref. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
'Artesian  wells,  'Oxidation-reduction  potential, 
Oxidation,  Reduction  (Chemical),  Iron,  Thermal 
water,  Brines,  Hydrogen  sulfide,  Groundwater, 
Groundwater  movement.  Well  casings.  Boreholes, 
Variability. 


Identifiers:  'USSR,  'Turkmen  SSR,  'Caspian 
Sea,  'Artesian  basins,  Water  samples.  Mineraliza- 
tion. 

Investigations  were  conducted  in  1968-69  in  the 
South  Caspian  artesian  basin  of  the  Turkmen  SSR 
to  study  oxidation-reduction  conditions  and 
microcomponent  composition  of  deep  thermal 
waters  in  wells.  The  iron  of  well  casings  affects  the 
chemical  composition  of  brines  circulating  in  a 
borehole.  The  Eh  value  changes  sharply,  causing  a 
shift  in  the  entire  chemical  balance,  transforma- 
tion of  ionic  complexes,  and  change  in  the  concen- 
tration of  the  different  elements.  In  brines  without 
H2S,  the  action  of  iron  may  lead  to  an  appreciable 
decrease  in  Eh  from  +150  to-350  mv,  while  in 
brines  with  H2S,  it  may  result  in  an  increase  in  Eh 
from  -250  to  -70  mv.  A  water  sample  collected  at 
the  top  of  a  borehole  differs  from  that  collected  at 
the  bottom.  The  chemical  composition  of  a  bottom 
sample  differs  from  the  chemical  composition  of 
stratal  waters.  These  factors  must  be  taken  into  ac- 
count in  studying  the  microcomponent  composi- 
tion and  origin  of  groundwaters  and  in  analyzing 
migration  of  chemical  elements  in  them.  (Josefson- 
USGS) 
W72-07749 


STUDY  OF  RADIOACTIVE  ISOTOPE  DIS- 
TRIBUTION BETWEEN  SEA  WATER  AND 
SEDIMENTS  (K  IZUCHENIYU  RAS- 
PREDELENIYA  RADIOAKTIVNYKH 

IZOTOPOV  MEZHDU  MORSKIMI  VODAMI  I 
OSADKAMI), 
V.  N.  Shchebetkovskiy. 

Geokhimiya,  No  12,  p  1466-1472,  December  1971. 
5  fig,  4  tab,  Href. 

Descriptors:  'Geochemistry,  'Sediments,  'Sea 
water,  'Radioisotopes,  'Cesium,  Mud,  Clays,  Par- 
ticle size,  Sorption,  Absorption,  Equilibrium,  Dis- 
tribution patterns. 

Identifiers:  'USSR,  'Cerium,  'Thorium,  'Ooze, 
Diatom  ooze,  Sorbents,  Desorption,  Pelagic, 
Foraminifera. 

The  sorption  of  Cs-137,  Ce-144,  and  Th-234  by  red 
deep-sea  clay,  sediments  from  icebergs, 
foraminiferal  oozes,  and  diatom  oozes  was  ex- 
amined during  changes  in  the  specific  concentra- 
tion of  sediments  in  sea  water.  Sorption  series  re- 
late capacity  of  sediments  to  extract  Cs-137  and 
Ce-144  fro  the  different  oozes  and  clay.  A  study 
was  made  of  sea- water  desorption  of  CS-137  and 
CE-144  from  sediments,  and  an  empirical  relation- 
ship was  obtained  between  the  percentage  of 
desorption  and  water  volume  for  Cs-137.  Cesium- 
137  is  distributed  between  sea  water  and  sediments 
as  a  homogeneous  sorbate.  The  pattern  of  Ce-144 
and  The-234  distribution  between  sea  water  and 
sediments  reflects  the  presence  of  several  ionic 
and  complexed  forms  of  these  isotopes  in  sea 
water.  For  Ce-144,  at  least  one  of  the  forms  is  not 
absorbed  by  sediments.  (Josefson-USGS) 
W72-07750 


PRODUCING  FREE  OXYGEN  IN  SUBSURFACE 

HYDROSPHERE  BY  MEANS  OF  RADIATION, 

(RADIOLIZ  VODY  KAK  ISTOCHNIK  SVOBOD- 

NOGO        KISLORODA        V        PODZEMNOY 

GIDROSFERE), 

Akademiya  Nauk  USSR,  Lvov.  Inst,  of  Geology 

and  Geochemistry  of  Fossil  Fuels. 

L.  K.  Gutsalo. 

Geokhimiya,  No  12,  p  1473-1481,  December  1971. 

2  fig,  2  tab,  13  ref. 

Descriptors:  'Geochemistry,  'Oxygen,  'Chemical 
degradation,  'Radiation,  'Radioactivity,  At- 
mosphere, Brines,  Calcium  chloride,  Aqueous 
solutions.  Freshwater,  Groundwater,  Aquifers, 
Organic  compounds,  Organic  matter,  Oxidation, 
Solubility,  Natural  resources. 
Identifiers:  'USSR,  'Ukraine,  'Dnieper  River, 
'Donets  River,  'Radiolysis,  Hydrosphere,  Radi- 
um, Mineralization. 


Data  collected  from  the  Dnieper-Donets  basin  in 
the  Eastern  Ukraine  confirm  the  presence  of  free 
oxygen  in  underground  calcium  chloride  brines 
with  a  mineralization  of  100-250  g/liter  at  depths  of 
2,000-3,000  m  or  more  near  oil  and  gas  deposits. 
Oxygen  concentration  considerably  exceeds  that 
which  is  dissolved  from  the  atmosphere.  Correla- 
tion of  the  oxygen/radium  relation  in  underground 
brines  suggests  an  in  situ  formation  of  free  oxygen 
in  groundwater  by  radiolytic  decomposition  of 
water.  The  amount  of  oxygen  which  can  be  formed 
in  groundwater  by  the  ionizing  radiation  of 
radioactive  elements  is  enormous  in  terms  of 
geologic  time.  Most  of  the  oxygen  formed  in 
groundwater  during  radiolysis  of  water  oxidizes 
organic  substances  and  hydrocarbon  accumula- 
tions. It  may  be  assumed  that  radiolysis  of  water  in 
the  earth's  crust  is  of  a  global  character.  (Josefson- 
USGS) 
W72-07751 


WATER  QUALITY  AT  SELECTED  LOCATIONS 
IN  THE  SAN  ANTONIO  AREA,  TEXAS- 
--PROGRESS  REPORT,  1972, 

Geological    Survey,    San   Antonio,    Tex.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-07755 
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MIGRATION  OF  TIDAL  SAND  WAVES  IN 
CHESAPEAKE  BAY  ENTRANCE, 

Old    Dominion    Univ.,    Norfolk,    Va.    Inst,    of 
Oceanography. 
J.  C.  Ludwick. 

Available  from  NTIS  Springfield,  Va.  22151,  AD- 
724  701,  Price  $3.00,  Paper  copy;  95  cents, 
microfiche.  Technical  Report  No.  2,  November 
15,  1971.  89  p,  14  fig,  4  tab,  60  ref.  Task  No  NR 
388-098,  ONR  Contract  N00014-70-C-0083. 

Descriptors:  'Sand  waves,  'Shoals,  'Chesapeake 
Bay,  Estuaries,  Inlets  (Waterways),  Ripple  marks, 
Geomorphology,  Shallow  water,  Tides,  Sediment 
transport,  Water  circulation,  Currents  (Water). 
Identifiers:  Tidal  sand  waves. 

Subtidal  sand  waves  occur  atop  shoals  and  on 
shoal  margins  in  the  northern  part  of  the  tidal  en- 
trance to  Chesapeake  Bay,  Virginia.  Wave  length 
ranges  from  200-800  ft;  height  ranges  from  5-11  ft. 
In  flood-dominated  tidal  channels,  sand  waves  are 
asymmetrical  and  face  landwards;  in  ebb- 
dominated  tidal  channels  and  atop  most  banks, 
sand  waves  face  seawards.  Where  near-bottom 
flood  and  ebb  tidal  currents  are  equal  in  time- 
velocity  impulse,  sand  waves  of  symmetrical- 
trochiodal  profile  are  developed.  The  seaward-fac- 
ing asymmetrical  sand  waves  are  migrating 
seaward.  Rates  of  migration  of  these  waves  range 
from  115  to  492  ft/year.  Symmetrical  sand  waves 
did  not  show  significant  migration.  Sand  wave 
height  changes  seasonally,  trochiodal  waves  ex- 
periencing a  two-fold  height  change.  Small  heights 
occur  from  October  to  late  April  when  surface 
water  waves  are  frequently  higher  than  5  ft;  large 
sand  wave  heights  occur  from  May  to  September, 
particularly  when  surface  water  waves  are  lower 
than  5  ft  in  height.  Sand-wave  pattern  is  suggestive 
of  sand  circulation  within  shoal  areas.  The  circula- 
tion mechanism  would  explain  how  the  shoals 
maintain  their  positions  in  face  of  strong  tidal  cur- 
rents and  heavy  wave  action.  (Knapp-USGS) 
W72-07285 


SOUTHERN  BRITISH  HONDURAS: 

LAGOONAL  COCCOLITH  OOZE, 

Cities  Service  Oil  Co.,  Tulsa,  Okla.  Exploration 

and  Production  Research. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07305 
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MINERALOGY  AND  SEDIMENTATION  HISTO- 
RY, SANTA  BARBARA  BASIN,  CALDJORNIA, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07308 


GRAIN  ACCRETION  AND  RELATED 
PHENOMENA  IN  UNCONSOLIDATED  SUR- 
FACE SEDIMENTS  OF  THE  FLORIDA  REEF 
TRACT, 

Texas  Univ.,  Austin.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07310 


SKEWNESS  AND  KURTOSIS  IN  POLYMODAL 
SEDIMENTS  FROM  THE  IRISH  SEA, 
Institute   of  Geological   Sciences,   London  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  02J. 
W72-07311 


MARINE  DIAGENESIS  OF  CARBONATE  SEDI- 
MENT, BONAIRE,  NETHERLANDS  ANTILLES, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07312 


MINERALOGY,  PETROGRAPHY  AND 

DERIVATION  OF  SANDS  AND  SILTS  OF  THE 
CONTINENTAL  SLOPE,  RISE  AND  ABYSSAL 
PLAIN  OF  THE  GULF  OF  MEXICO, 

Missouri  Univ.,  Columbia.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 

W72-07315 


CLAY  MINERALOGY  OF  HOLOCENE  AND 
PLEISTOCENE  SEDIMENTS,  GUADALUPE 
DELTA  OF  TEXAS, 

West    Virginia    Univ.,    Morgantown.    Dept.    of 

Geology. 

R.  A.  Morton. 

Journal  of  Sedimentary  Petrology,  Vol  42,  No  1,  p 

85-88,  March  1972.  2  fig,  2  tab,  7  ref. 

Descriptors:  *Clay  minerals,  *Deltas,  "Texas,  D- 
lite,  Kaolinite,  Provenance,  Mineralogy,  Diagene- 
sis,  X-ray  diffraction. 
Identifiers:  "Guadalupe  Delta  (Texas),  Smectite. 

Smectite,  illite,  and  kaolinite  are  the  predominant 
clay  minerals  in  sediments  from  the  Guadalupe 
Delta  and  San  Antonio  Bay,  Texas,  with  smectite 
the  most  abundant.  The  clay  minerals  of  the  area 
studied  are  indicators  of  clay  minerals  in  the 
source  area  because  they  are  the  same  for  both 
Pleistocene  and  Holocene  sediments,  they  are  not 
related  to  changes  in  depth,  they  are  not  signifi- 
cantly different  for  fresh  water  and  brackish  en- 
vironments, and  they  are  essentially  the  same  as 
those  in  the  source  area.  (Knapp-USGS) 
W72-07319 


PLANKTON  STUDIES  IN  A  CARIBBEAN 
ESTUARINE  ENVIRONMENT, 

University   of   the   West    Indies,    St.   Augustine 

(Trinidad).  Dept.  of  Biological  Sciences. 

Peter  R.  Bacon. 

Caribbean  Journal  of  Science  1 1  (1/2):  81-89.  1971. 

Ulus. 

Descriptors:  *Estuarine  environment,  "Plankton, 
"Diatoms,  "Copepods,  "Nutrients,  Crabs,  Gas- 
tropods, Swamps. 

Identifiers:  Barnacle,  Caribbean,  Chaetognaths, 
Polychaete,  "Trinidad. 

Plankton  populations  in  estuaries  of  the  Caroni 
mangrove  swamp,  Trinidad,  were  studied  from 
1965  to  1967.  The  majority  of  diatoms  and 
copepods  were  species  recorded  from  other  low 
salinity  Neotropical  areas.  Barnacle,  polychaete. 


gastropod  and  crab  larvae  occurred  during  most  of 
the  year,  while  chaetognaths,  larvaceans  and 
medusae  were  more  common  in  the  dry  season. 
There  was  little  variation  in  numbers  or  species 
composition  during  wet  and  dry  seasons,  despite 
variations  in  river  discharge,  salinity  and  nutrient 
content.  This  is  attributed  to  the  relatively  high 
nutrient  levels  and  to  acclimation  to  changing 
salinity  exhibited  by  different  generations  of 
planktonic  larvae  and  adults. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07326 


TOLERANCE  TO  SALINITY  IN  SOME  MARINE 
AND  FRESHWATER  CERCARIAE, 

Polish  Academy  of  Sciences,  Warsaw  (Poland). 

Inst,  of  Experimental  Biology. 

Ewa  Styczynska-Jurewicz. 

Acta  Parasitol  Pol.  19(19-28):  257-268.  1971.  Ulus. 

Identifiers:        Cercariae,        Marine,        Salinity, 

Tolerance. 

The  life  span  and  behavior  of  cercariae  of  3  marine 
species  from  an  Atlantic  tidal  region  and  a  fresh- 
water species  in  relation  to  the  environment  salini- 
ty were  studied  experimentally.  Cercariae  from 
brackish  waters  survived  a  very  wide  range  of 
salinity  (6-90%).  Freshwater  species  showed  full 
tolerance  up  to  18%.  The  role  of  osmosis  in  the 
process  of  encystment  in  freshwater  cercariae  is 
discussed.— Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07399 


THE  INFLUENCE  OF  BED  MATERIAL  SIZE 
ON  THE  TIDAL  PRISM-AREA  RELATIONSHIP 
IN  A  TDDAL  INLET, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 

R.  C.  Delmonte,  and  J.  W.  Johnson. 

Available  from  NTIS,  Springfield,  Va  22151  as 

AD-733    282,    Price    $3.00    paper    copy;    $0.95 

microfiche.    Hydraulic    Engineering    Laboratory 

Report  HEL  24-8,  August  1971.  13  p,  6  fig,  2  tab,  5 

ref. 

Descriptors:  "Inlets  (Waterways),  "Scour,  "Parti- 
cle size,  "Roughness  (Hydraulic),  "Coastal  en- 
gineering. Sediment  transport.  Harbors.  Jetties, 
Bed  load,  Sand  waves,  Channels,  Tides,  Tidal  ef- 
fects, Hydraulic  models,  Model  studies. 

To  evaluate  the  effect  of  grain  size  on  the  tidal 
prism-area  of  tidal  inlets,  laboratory  tests  with  a 
model  jettied  entrance  were  made  with  median 
sand  sizes  of  0.30  mm  and  0.52  mm.  Experiments 
were  made  with  four  ebb  flow  rates,  with  and 
without  waves.  With  the  fine  sand  the  P/A  (tidal 
prism/throat  area)  vs  P  curve  was  10%  lower  than 
for  the  coarse  sand.  The  general  effect  of  wave  ac- 
tion is  to  reduce  the  throat  area  compared  to 
identical  test  conditions  without  wave  action, 
thereby  giving  higher  P/A  values  with  waves  than 
without  waves.  The  effect  of  waves  was  more 
noticeable  with  the  coarse  sand  than  with  the  fine 
sand.  (Knapp-USGS) 
W72-07464 


MEMORANDUM  REGARDING  JAMES  B. 
EADS'  CONTRIBUTION  TO  THE  DESIGN  OF 
TIDAL  INLETS, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
M.  P.  O'Brien. 

Available  from  NTIS,  Springfield,  Va  22151  as 
AD-733  281,  Price  $3.00  paper  copy;  $0.95  in 
microfiche.  Hydraulic  Engineering  Laboratory 
Report  HEL  24-6,  July  1971.  28  p,  1  append. 

Descriptors:  "Jetties,  "Coastal  engineering, 
"Reviews,  "Florida,  Harbors,  Channels,  Tides, 
Tidal  effects.  Coastal  structures,  Inlets  (Water- 
ways). 

Identifiers:  "St.  Johns  River  (Fla),  "Eads  (James 
B.). 

The  report  of  James  B.  Eads  in  1878  on  the  design 
of  the  jetty  system  at  the  mouth  of  the  St.  Johns 


River,  Florida,  appears  to  have  been  overlooked  in 
the  literature  over  the  years.  The  original  report 
and  an  appraisal  by  Dean  M.  P.  O'Brien  of  Eads' 
reasoning  in  the  light  of  more  recent  considera- 
tions on  inlet  design  are  presented,  because  of  the 
value  of  the  Eads  report  to  the  Coastal  Engineer- 
ing Research  Center,  U.S.  Army  Corps  of  En- 
gineers. These  observations  and  conclusions,  writ- 
ten almost  a  century  ago,  are  today  a  valid  guide 
for  the  design  of  an  inlet  improvement.  Eads  pre- 
dicted that  the  tidal  range  at  Jacksonville  would  be 
increased  by  the  construction  of  jetties.  In  1878 
the  mean  range  at  Jacksonville,  corresponding  to  a 
mean  range  at  the  entrance  of  5.4  ft,  was  0.9  ft; 
today  the  range  at  Jacksonville  is  1 .2  ft  on  a  mean 
range  of  tide  and  1 .4  ft  on  a  spring  range.  Eads  pre- 
dicted that  a  spacing  of  1 ,700  feet  between  jetties 
would  lead  to  an  average  depth  of  20  ft  at  MSL,  or 
a  flow  area  of  34,000  sq  ft  without  dredging;  the 
channel  today,  with  a  project  cross  section  of 
52,000  sq  ft  and  a  depth  of  41  ft  requires  main- 
tenance dredging.  (Knapp-USGS) 
W72-07467 


CHEMICAL  CHANGES,  INCLUDING  NITRATE 
REDUCTION  IN  DARWIN  BAY,  GALAPAGOS 
ARCHD7ELAGO,  OVER  A  2-MONTH  PERIOD, 
1969, 

Washington   Univ.,   Seattle.   Dept.   of  Ocenaog- 

raphy. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07494 


NITROGEN  FIXATION  IN  AN  ESTUARINE  EN- 
VIRONMENT: THE  WACCASASSA  ON  THE 
FLORIDA  GULF  COAST, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-07495 


RESONANCE  OF  UNBOUNDED  WATER 
BODIES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Mathematics. 
R.  E.  Meyer. 

Reprint  from  Mathematical  Problems  in  the 
Geophysical  Sciences,  AMS,  Vol.  13,  1971,  p  189- 
227.  21  fig,  25  ref.  OWRR  A-037-WIS  (3). 

Descriptors:  "Ocean  waves,  Oceans,  "Shores, 
Structures,  "Coriolis  force,  "Resonance,  "Mathe- 
matical studies. 

Identifiers:  "Long  waves,  "Transitional  zone, 
"Wave  resonance,  "Tidal  theory,  Trapped  wave. 
Seabed  slope,  Spectral  theory,  Eigenfunctions, 
Kelvin  waves,  Double-Kelvin  waves. 

Developments  of  the  mathematical  theory  of  wave 
resonance  in  unbounded  water  bodies  are 
reviewed.  Based  on  these  developments,  a  study 
was  made  of  the  resonance  of  water  waves  based 
on  the  long  wave  equations  of  tidal  theory.  This 
was  extended  to  the  concept  of  trapped  waves, 
which  include  waves  that  are  oscillatory  only  in  a 
bounded  region  and  are  damped  outside  the  re- 
gion. When  the  theory  is  applied  to  oceans  under 
the  effects  of  the  earth's  rotation  (Coriolis  forces) 
some  conditions  for  the  trapping  of  waves  can  be 
obtained.  A  second  study  was  devoted  to  defining 
the  effects  of  oceanographic  resonance  waves 
under  the  conditions  of  small  seabed  slopes.  An 
asymptotic  theory  based  on  the  fundamental  un- 
steady, incompressible,  inviscid,  linearized 
hydrodynamical  equations  makes  it  possible  to  in- 
vestigate the  spectrum  of  wave  motion  in  an 
ocean.  Results  developed  from  the  equations  in- 
dicate that  the  influence  of  the  seabed  on  the  wave 
resonance  in  unbounded  water  bodies  is  a  three- 
dimensional  effect.  Because  the  theory  discussed 
for  these  conditions  is  heuristic,  experimental  or 
field  observations  are  urgently  needed  to  test  the 
application  of  the  theory.  (Shih- Wisconsin) 
W72-07524 
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CONTRIBUTION  TO  THE  KNOWLEDGE  OF 
THE  INTERSTITIAL  FAUNA  IN  PORTUGAL 
(IN  PORTUGEESE), 

Institute)    de    Zoologia   e    Estacao    de    Zoologia 
Maritima  'Dr.  Augusto  Nobre',  Porto  (Portugal). 
Maria  Helena  Galhano. 

Publ  Inst  Zool  Dr  Augusto  Nobre  Fac  Cienc  Porto. 
110. 9-206.  1970.  Illus.  Maps.  English  summary. 
Identifiers:  Crustaceans,  Fauna,  Interstitial,  Por- 
tugal, Salinity. 

A  comparative  study  was  made  of  the  qualitative 
and  quantitative  mesopsamon,  particularly 
crustaceans,  along  the  Francelos  shore,  Carbedelo 
and  Areinho  de  Valbom  estuaries.  The  largest 
number  of  species  found  were  in  the  seashore 
(Carbedelo)  area  which  is  most  probably  due  to  the 
salinity  factor.  Fauna!  density  was  seasonal,  being 
maximum  during  the  summer  and  least  during  the 
autumn. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07555 


EFFECTS  OF  PROPOSED  ELIZABETH  RIVER 
DIKE  ON  THJES,  CURRENTS,  SALINITIES, 
AND  SHOALING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-07582 


CONTINENTAL  TERRACE  AND  DEEP  PLAIN 
OFFSHORE  CENTRAL  CALIFORNIA, 

Atlantic  Oceanographic  and  Meteorological  Labs., 

Miami,  Fla. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07590 


THE  PHYSICAL  AND  CHEMICAL  CONDI- 
TIONS OF  CHESAPEAKE  BAY;  AN  EVALUA- 
TION, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

J.  R.  Schubel. 

Chesapeake    Bay    Institute    Special    Report    21, 

Reference  72-1,  January  1972.  73  p,  24  fig,  1  tab, 

34  ref . 

Descriptors:  *Hydrologic  data,  *Estuaries,  *Bays, 
•Chesapeake  Bay,  *Water  properties.  Water  tem- 
perature, Salinity,  Dissolved  oxygen,  Nutrients, 
Sedimentation,  Ecology,  Heavy  metals.  Data  col- 
lections. Evaluation,  Reviews. 

An  assessment  of  the  physical  and  chemical  condi- 
tions of  the  Chesapeake  Bay  estuarine  system  in- 
dicated that  (1)  there  are  marked  natural  spatial 
and  temporal  variations  of  temperature,  but  the 
present  inputs  of  heated  waters  from  powerplants 
do  not  pose  a  threat  to  the  Bay;  (2)  there  are  large 
natural  spatial  and  temporal  variations  of  salinity, 
and  man  has  had  almost  no  effect  on  the  salinity 
distribution;  (3)  man's  activities  have  increased 
the  frequency,  duration,  and  extent  of  low  oxygen 
zones  in  the  upper  reaches  of  a  number  of  the 
tributaries;  (4)  man's  activities  have  resulted  in 
large  inputs  of  nutrients  which  have  produced  un- 
desirable conditions  in  a  number  of  the  tributaries, 
but  the  nutrient  levels  in  the  main  body  of  the  Bay 
are  at  an  acceptable  level;  (5)  the  Bay  is  being 
rapidly  filled  with  sediment,  and  the  fine-grained 
sediments  have  a  number  of  deleterious  indirect 
effects  on  the  ecology  of  the  Bay;  and  (6)  there  are 
large  natural  variations  in  the  distributions  of 
heavy  metals.  (Woodard-USGS) 
W72-07597 


A      BIOLOGICAL       PROCESSES       IN       THE 
REMOVAL  OF  SILICATE  FROM  SEA  WATER, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

P.  S.  Liss,  and  C.  P.  Spencer. 

Geochimica  et  Cosmochimica  Acta,  Vol.  34,  No. 

10,  p  1073-1088,  7  fig,  4  tab,  18  ref,  1970. 


Descriptors:  "Water  chemistry,  "Estuaries,  "Sil- 
icates, "Adsorption,  "Salinity,  Chemical  reac- 
tions, Sorption,  Analytical  techniques,  Laboratory 
tests,  Electrolytes,  Saline  water,  Sediments,  Mix- 
ing, Saline  water-freshwater  interfaces. 
Identifiers:  "River  Conway  (Wales). 

There  is  evidence  of  rapid  removal  of  between 
10%  and  20%  of  the  reactive  silicate  from  solution 
in  River  Conway  (Wales)  water  as  it  passes 
through  the  estuarine  portion  of  the  river.  This 
removal  is  dependent  on  the  presence  of  particu- 
late inorganic  material  in  suspension.  In  the  Con- 
way Estuary  the  particulate  material  in  suspension 
is  produced  by  tidal  stirring  of  the  estuarine  bot- 
tom deposits.  Laboratory  experiments  have  con- 
firmed that  both  suspended  matter  and  seawater 
electrolytes  must  be  present  for  the  reaction  to  oc- 
cur. The  sorption  process  is  only  partially  a  classi- 
cal adsorption.  A  large  proportion  of  the  sorbed 
silicate  is  bound  to  the  solid  phase.  (Woodard- 
USGS) 
W72-07600 


REGIONAL  PLANNING  AND  THE  CHES- 
APEAKE BAY  ENVIRONMENT:  AN  ECOLOGI- 
CAL APPROACH, 

Maryland    Univ.,    Prince    Frederick.    Hallowing 

Point  Field  Station. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-07617 


MARINE   RESOURCES  SPECTROMETER   EX- 
PERIMENT, 

TRW  Systems  Group,  Redondo  Beach,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07649 


COMPOSITION  OF  PHYTOPLANKTON  OFF 
THE  SOUTHEASTERN  COAST  OF  THE 
UNITED  STATES, 

Old  Dominion  Univ.,  Norfolk,  Va. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07663 


THERMAL  TOLERANCE  OF  TEN  SHALLOW- 
-WATER  OPHDUROIDS  IN  BISCAYNE  BAY, 
FLORIDA, 

Rosenstiel   School  of  Marine  and  Atmospheric 

Sciences,  Miami,  Fla. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07694 


THE  FRESHWATER  CRABS  OF  EUROPE, 
ASIA,  AND  AUSTRALIA  AND  THEIR 
PHYLOGENY:  A  REVISION  OF  THE  POTA- 
MOIDEA  AND  OF  THE 

PARATHELPHUSOIDEA  (CRUSTACEA, 

DECAPODA), 

Natur-Museum  und  Forschungs-Institut  Sencken- 
berg,  Frankfurt  am  Main  (West  Germany). 
Richard  Bott. 

Abh  Senckenberg  Naturforsch  Ges.  526:  1-338. 
1970.  Illus.  Map. 

Identifiers:  Asia,  Australia,  Colonization,  Com- 
binations, Crabs,  Crustacea,  Decapoda,  Distribu- 
tion, Europe,  Fresh,  Genus,  Gubematoriana,  In- 
glethelphusa.  Keys,  Land,  New, 

Parathelphusoidea,  Phylogeny,  Potamiscinae, 
Potamoidea,  Revision,  Species,  Subfamily,  Sub- 
species, Tiwaripotamon. 

The  methods  of  the  investigation  are  explained. 
Present-day  geographical  distribution  is  discussed, 
with  data  on  the  distribution  of  individual  species 
and  subspecies.  There  are  also  sections  on  the 
geomorphological  prerequisites  for  the  coloniza- 
tion of  the  land  by  freshwater  crabs,  and  the 
progressive  steps  of  colonization.  In  the  syste- 
matic part,  keys  are  provided,  with  full  treatment 
including  references,  diagnoses,  data  on  distribu- 
tion, material  examined,  measurements,  and  other 
remarks,  for  about  115  spp.  and  sspp.,  including 
descriptions   of   INGLETHELPHUSA   (Geocar- 


cinucinae)  with  type  I.  fronto  (Paratelphusa  fronto 
Alcock),  GUBERNATORIANA  (Liotelphusinae) 
with  type  G.  gubernatoria  (Paratelphusa  g.  Al- 
cock), Perithelphusa  rouxi  (Central  Borneo), 
Archipelothelphusa  sutteri  (Philippines),  Mainitia 
nieuwenhuisi  (Borneo),  Balssiathelphusa  natu- 
naensis  (Natuna  Island,  between  Malaya  and  Bor- 
neo), Parathelphusa  (Parathelphusa)  bogorensis 
(Java),  P.  (Mesotelphusa)  lombokensis  (Lombok), 
TIWARIPOTAMON  (Potaminae)  with  type  T.  an- 
namense  (Geotelphusa  annaemensis  Balss),  T. 
beusekomae  (Thailand),  POTAMISCINAE  in 
Potamidae  based  on  Potamuscus  Alcock,  and  Ran- 
guna  (Ranguna)  luangprabangensis  phuluangensis 
(Thailand). --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-07716 


STUDIES  ON  THE  BRACKISH  WATERS  IN 
THE  VICINITY  OF  LILLOO:  IU.  SOME 
ETHOLOGICAL  CONSIDERATIONS  IN  RELA- 
TION TO  THE  WORKS  OF  W.  CONRAD  ON 
THE  BRACKISH  WATERS  OF  LILLOO, 
H.  Kufferath. 

Inst  Roy  Sci  Natur  Belg  Mem  Deuxieme  Ser.  163. 
1-39.  1970.  Illus. 

Identifiers:  Belgium,  Brackish,  Ceratium-hiru- 
dinella,  Conrad,  Ethological,  Eudorina-elegans, 
Gonium-pectorale,  Lilloo,  Pandorina-morum, 
Peridinium-cinctum,  Phacus-longicauda,  Phacus- 
pleuronectes,  Relation,  Vicinity,  Volvox-globator. 

This  is  a  general  discussion  of  some  problems  of 
organisms  of  brackish  water.  The  characteristics 
of  this  type  of  environment  are  given  as  are  some 
variations  when  brackish  water  is  contiguous  to 
fresh  and/or  salt  water.  The  work  by  W.  Conrad 
was  written  in  1941.  Some  organisms  discussed  are 
Phacus  longicauda,  Phacus  pleuronectes,  Peridini- 
um  cinctum,  Ceratium  hirundinella,  Pandorina 
morum,  Eudorina  elegans,  Volvox  globator,  and 
Gonium  pectorale. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-07730 


HOLKHAM  SALTS  HOLE,  AN  ISOLATED 
SALT-WATER  POND  WITH  RELICT  FEA- 
TURES: AN  ACCOUNT  BASED  ON  STUDIES 
BY  THE  LATE  C.  F.  A.  PANTIN, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Lab. 
For  primary  bibliographic  entry  see  Field  03C. 

W72-07795 


RADIOISOTOPE    TRACER    TECHNIQUES    IN 

THE    INVESTIGATION    OF    DISPERSION    OF 

SEWAGE    AND    DISAPPEARANCE    RATE    OF 

ENTERIC        ORGANISMS        IN        COASTAL 

WATERS, 

Israel  Atomic  Energy  Commission,  Yavne.  Soreq 

Nuclear  Research  Centre. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07803 


ON     THE     LEGAL     ASPECTS     OF     NORTH 
CAROLINA  COASTAL  PROBLEMS, 

North  Carolina  Attorney  Generals  Office,  Raleigh. 
For  primary  bibliographic  entry  see  Field  06E. 

W72-07847 


WEST  V.  BAUMGARTNER  (IMPLIED  RIGHTS 
IN  CONVEYANCE  OF  TIDELANDS). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07853 


DRUM  INLET,  NORTH  CAROLINA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Wilmington,  N.C. 
For  primary  bibliographic  entry  see  Field  04A. 

W72-07857 
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INTERNATIONAL  LAW  AND  THE  DELIMITA- 
TION OF  BAYS, 

Virginia  Univ.,  Charlottesville.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-07867 


ENVIRONMENTAL  LAW-PRESERVATION  OF 
THE  ESTUARINE  ZONE, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07868 


ESTUARINE  POLLUTION:  THE  DETERIORA- 
TION OF  THE  OYSTER  INDUSTRY  IN  NORTH 
CAROLINA, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07869 


COASTAL  LAND  USE  DEVELOPMENT:  A 
PROPOSAL  FOR  CUMULATIVE  AREA-WU)E 
ZONING, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07872 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


PARTIAL  DEMINERALIZATION  OF 

BRACKISH  WATERS  BY  ION  EXCHANGE, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-07336 


METHOD  OF  DISTILLING  FRESH  WATER 
FROM  SEA  WATER, 

E.  E.  Huhta-Koivisto,  and  R.  V.  J.  Saari. 
U.  S.  Patent  No.  3,630,854,  4  p,  3  fig,  11  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  893,  No.  4,  p  1457,  December  28,  1971. 

Descriptors:  *Patents,  Distillation,  Desalination, 
•Desalination  processes,  Evaporators,  •Conden- 
sation, Separation  techniques,  Water  treatment. 
Equipment,  'Evaporation,  Sea  water,  Potable 
water. 

Sea  water  is  fed  through  a  column  to  degassers  at 
different  levels.  The  non-condensable  gases 
released  in  the  degassers  are  removed  and  the 
warm  water  is  raised  further  through  the  column  to 
evaporators.  In  the  evaporators,  gradually 
decreasing  pressures  corresponding  to  the 
gradually  decreasing  partial  pressure  of  the  water 
vapor  are  maintained.  The  waste  water  from  the 
last  evaporator  is  returned  to  the  sea  downwards 
through  another  column  and  the  vapors  from  each 
evaporator  are  conducted  downwards  separately 
to  a  corresponding  condenser  operated  by  the  in- 
direct heat  exchange  using  a  continuous  stream  of 
cold  sea  water.  Residual  non-condensable  gases 
released  by  vaporization  are  removed  from  the 
condensers  and  the  fresh  water  is  collected.  (Sin- 
ha-OEIS) 
W72-07366 


METHOD  AND  SYSTEM  FOR  DESALINIZA- 
TION  OF  WATER, 

Ling  Services.  (Assignee). 
Robert  E.  Petsinger. 

U.  S.  Patent  No.  3,630,042,  3  p,  2  fig,  1 1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  893,  No.  4,  p  1256,  December  28,  1971. 

Descriptors:  'Patents,  Desalination,  'Desalination 
processes,  Sea  water,  Potable  water,  'Freezing, 
Heat  exchangers,  Separation  techniques,  Water 
treatment,  'Water  purification,  Equipment. 
Identifiers:  'Liquified  natural  gas. 


Liquified  natural  gas  is  used  as  a  source  of 
refrigeration  and  as  a  fuel  for  power  and  heat.  Salt 
water  is  frozen  on  heat  exchangers  through  which 
LNG  is  pumped.  Water  of  a  lower  salt  concentra- 
tion freezes  on  the  plates  and  is  separated  from  the 
remaining  liquid.  The  resultant  brine  is  removed. 
The  frozen  water  is  melted  and  pumped  to  the  next 
successive  stage  until  purified  water  is  obtained. 
(Sinha-OEIS) 
W72-07368 


RECDRCULATTNG  MULTISTAGE  FLASH 
EVAPORATION  SYSTEM  AND  METHOD, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa.  (As- 
signee). 

Frank  Cristiano,  Jr.,  and  Roland  L.  Coit. 
U.  S.  Patent  No.  3,507,754,  4  p,  2  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  873,  No.  3,  p  880,  April  21 ,  1970. 

Descriptors:  'Patents,  'Flash  distillation,  Sea- 
water,  Potable  water,  'Deaeration,  'Evaporation, 
Evaporators,  Distillation,  Separation  techniques, 
Equipment,  Water  treatment,  Water  purification. 

Sea  water  is  treated  with  a  chemical  additive,  then 
directed  to  a  deaerating  vessel  for  initial  deaera- 
tion of  its  non-condensible  gases.  It  is  sub- 
sequently admitted  to  the  last  and  lowest  pressure 
flash  chamber  for  additional  deaeration.  Enriched 
brine  is  withdrawn  from  a  preceding  flash 
chamber.  The  remaining  brine  that  reaches  the  last 
chamber  is  mixed  with  the  deaerated  and  treated 
sea  water  and  the  entire  mixture  is  recirculated. 
The  enriched  brine  resulting  from  staged  evapora- 
tion is  partially  removed  from  a  higher  pressure 
stage,  stripped  of  its  vapor  and  directed  to  waste. 
The  chemical  additive  will  minimize  scaling  and 
corrosion  of  equipment.  (Sinha-OEIS) 
W72-07371 


WATER  DISTILLATION  PLANT, 

Weir  (G.  and  J.)  Ltd.,  Glasgow  (Scotland).  (As- 
signee). 

Forrest  Thomson  Randell. 

U.  S.  Patent  No.  3,505,173,  2  p,  1  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  873,  No.  1,  p  209,  April  7,  1970. 

Descriptors:  'Patents,  'Distillation,  'Evapora- 
tion, 'Condensation,  Desalination,  Separation 
techniques,  Evaporators,  'Desalination  ap- 
paratus, Water  treatment,  Condensers,  'Desalina- 
tion plants,  Treatment  facilities,  Equipment. 

The  plant  consists  of  an  evaporation  section  which 
contains  a  conduit  for  throughflow  of  heating  fluid 
for  evaporation  of  the  liquid  to  be  distilled.  It  also 
has  a  condensing  section  with  a  conduit  for  cooling 
fluid  to  condense  the  vapor.  There  is  an  air  ejector 
for  creating  a  vacuum  within  the  sections,  and 
there  is  an  outlet  from  the  evaporation  section  for 
the  excess  of  liquid  to  be  distilled.  During  opera- 
tion the  pressure  in  the  condensing  section  is  less 
than  within  the  evaporation  section.  (Sinha-OEIS) 
W72-07373 


SEA  WATER  DISTILLATION-CONDENSATION 
UTILIZING  PRIMARY  AND  SECONDARY 
EVAPORATORS  AND  JET  EJECTOR, 

Harlow  B.  Grow. 

U.  S.  Patent  No.  3,505,171,  6  p,  7  fig,  14  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  873,  No.  1,  p  209,  April  7,  1970. 

Descriptors:  'Patents,  Distillation,  Desalination, 
'Condensation,  Heat  exchangers,  'Evaporation, 
'Water  purification,  Potable  water,  'Desalination 
apparatus,  Equipment,  Sea  water,  Evaporators, 
'Vapor  compression  distillation. 

Following  primary  evaporation  of  impure  water  in 
a  closed  vessel  which  exposes  a  water  surface  to 
subatmospheric  pressure,  the  enriched  water  un- 
dergoes a  secondary  evaporation.  A  jet  ejector  is 
used.  Finally  vapor  compression  condensation  is 
used   to   produce   potable   water.    Sea   water  is 


pumped  through  water  cooling  jackets  of  the  ener- 
gy coupling  step  and  admitted  by  a  float  to  the  pri- 
mary step  of  vaporization.  Pumps  can  be  used  to 
create  fluid  pressures  for  generating  fog  in  the 
secondary  evaporation.  These  are  also  used  to 
transport  coolant  from  the  condensor  and  through 
the  heat  exchangers.  (Sinha-OEIS) 
W72-07374 


MASS  TRANSFER  IN  LAMINAR  AND  TURBU- 
LENT HYPERFTLTRATION  SYSTEMS, 

Clarkson  Coll.  of  Technology,  Potsdam,  N.Y. 
W.  N.  Gill,  L.  J.  Derzansky,  and  M.  R.  Doshi. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  printing  Office,  Washington, 
D.C.  20402  Price  Sl.OO.Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
403,  February  1969,  88  p,  4  tab,  63  ref.  OSW  Con- 
tract 14-00-0001-976. 

Descriptors:    'Desalination,    'Membranes,     *R- 
everse  osmosis,  'Laminar  flow,  'Turbulent  flow, 
'Boundary  layers,  Membrane  processes,  Diffu- 
sion. 
Identifiers:  'Hyperfiltration. 

The  governing  differential  equations  and  boundary 
conditions  from  which  the  individual  membrane 
separtation  problems  may  be  generated  by  specifi- 
cation of  pertinent  operating  conditions  and 
parameters  are  formulated  and  the  behavior  and 
significant  features  of  the  solution  of  these 
problems  are  discussed.  Important  characteristics 
of  the  analyses  of  the  laminar  flow  systems  are  (1) 
The  analysis  of  linearized  problems,  wherein  the 
product  water  flux  is  assumed  to  be  known  in  ad- 
vance and  constant  along  the  wall  is  useful 
primarily  to  demonstrate  the  existence  and  ap- 
proximate magnitude  of  concentration  polariza- 
tion for  a  prescribed  fraction  of  water  removed.  (2) 
The  analysis  of  nonlinear  systems  is  useful  in  pre- 
dicting local  effects,  such  as  concentration  and 
flux  distributions,  once  the  system  operating  pres- 
sure, brine  flow  rate,  and  membrane  parameters 
are  specified.  The  method  of  solution  is  described 
for  determining  concentration  polarization  in 
fully-developed  turbulent  flows  in  tubular  and 
parallel  plate  conduits  in  which  the  permeation 
velocity  remains  constant.  The  asymptotic  values 
of  concentration  polarization  and  Sherwood 
number  may  be  applied  to  nearly  the  entire  conduit 
length  for  turbulent  flow  high  Schmidt  number 
hyperfiltration  systems.  As  membranes  become 
more  productive  the  inlet  region  assumes  a  more 
significant  role.  The  present  analysis  is  not  ap- 
plicable for  large  distances  from  the  inlet  where 
the  fraction  of  feed  removed  is  large  enough  to 
change  significantly  the  Reynolds  number  and 
hence  the  eddy  diffusivity.  (OSW) 
W72-07571 


MSF  FLASH  ENHANCER  STUDY, 

Aqua-Chem  Inc.,  Waukesha,  Wis. 
A.  Steinbruchel. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  no 
749,  Sept.  1971,  41  p,  20  fig.  OSW  Contract  14-01- 
0001-2184. 

Descriptors:  'Desalination  plants,  Distillation, 
•Flash  distillation,  'Evaporators,  'Economic  effi- 
ciency. 

Identifiers:  'Flash  enchancers,  Multi-stage  flash 
distillation,  Flash  evaporators. 

The  use  of  flash  enhancers  in  a  multi  stage  flash 
plant  to  reduce  nonequilbrium  in  the  flashing  brine 
was  studied.  A  review  of  all  past  data  was  made 
and  several  configuration  of  flash  enhancers 
tested  at  the  OSW  Wrightsville  Beach  Test  Facili- 
ty. The  best  enhancer  was  then  fabricated  for  fu- 
ture testing  in  the  MSF  module  at  San  Diego, 
California.  A  method  was  derived  for  predicting 
the  economic  benefits  of  using  flash  enhancers. 
(OSW) 
W72-07572 
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THIRD  REPORT  ON  HORIZONTAL-TUBE 
MULTIPLE-EFFECT  PROCESS  PILOT  PLANT 
TESTS, 

Universal  Desalting  Corp.,  New  York. 

G.  A.  Matta,  J.  Z.  Karpf ,  A.  S.  Pascale,  and  J.  A. 

Cardello. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.  Government  Printing  Office,  Washington,  D. 

C.   20402,   Price   $2.25.   Office  of  Saline   Water 

Research  and  Development  Progress  Report  no. 

740,  October  1971,  102  p,  27  fig,  1  tab,  6  ref.  OSW 

Contract  No.  14-01-001-2247. 

Descriptors:  Corrosion,  Elastomers,  'Evapora- 
tors, Fabrication,  Flow,  "Heat  transfer,  Evapora- 
tion, Operating  costs,  Pilot  plants. 
Identifiers:  Experimental  data.  Enhanced  heat 
transfer  surface,  *Heat  transfer  improvements, 
•Horizontal  tubes,  'Multiple  effect  distillation, 
Pressure  drop,  Two  phase  flow. 

A  three-effect  pilot  plant  was  constructed  at 
Wrightsville  Beach  and  operated  to  investigate  ad- 
ditional design  factors  that  could  not  be  obtained 
from  the  original  single-effect  piolot  plant.  Testing 
of  the  three-effect  pilot  plant  demonstrated  multi- 
ple-effect operability  of  the  horizontal  tube 
method  when  utilizizing  basically  the  same  con- 
struction methods  and  materials  as  those  proposed 
for  commercial  HTME  plants.  The  three-effect 
pilot  plant,  after  operating  almost  continuously  for 
nine  months,  was  shut  down  and  dismantled  suffi- 
ciently so  that  each  piece  of  equipment  could  be 
examined  to  determine  its  corrosion  resistance. 
Design  factors  were  determined  for  the  pressure 
drop  through  the  tubes  of  the  vapor  condensing  in- 
side the  effect  tubes,  the  pressure  drop  through 
the  transfer  pipes  of  the  vapor  that  flows  from  ef- 
fect to  effect,  and  the  design  of  seal  loops  and  flow 
restrictors  for  the  two-phase  flow  of  condensate 
and  brine  from  effect  to  effect.  The  testing  of  the 
three-effect  pilot  plant  determined  the  heat 
transfer  performance  of  tubes  of  various  lengths, 
diameters,  and  materials,  and  compared  this  per- 
formance with  that  previously  obtained  from  the 
old  single-effect  unit.  (OSW) 
W72-07573 


A  STUDY  OF  STABILIZED  SPINEL  FILMS  FOR 
THE  PROTECTION  OF  MILD  STEEL, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
N.  Michael,  D.  W.  Lewis,  D.  E.  Sestrich,  and  H. 
E.  Ricks. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $0.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
275,  Aug.  1967.  29  p,  13  fig,  5  tab,  1  ref.  14-01-001- 
1126. 

Descriptors:  'Corrosion  control.  'Calcium  sulfate 
scale,  'Corrosion  tests,  'Pitting,  'Spinel  coatings, 
'Steels  (Plain-carbon). 
Identifiers:  Corrosion  rates,  Inorganic  coatings. 

Spinel  coatings  of  lithiated  iron  oxide  and  iron- 
chromium  oxides  on  mild  carbon  steel  specimens 
were  evaluated  in  flowing  synthetic  seawater  at 
velocities  from  0.2  to  10  ft/sec  and  at  temperatures 
between  180  and  275  F.  Coatings  were  prepared  by 
two  methods  (I)  exposure  of  steel  specimens  to 
high  temperature  aqueous  salt  solutions  and  (2) 
treatment  of  specimens  with  molten  salts.  Coating 
compositions  were  established  by  x-ray  and  spec- 
trographic  analyses.  Lithiated  iron  oxide  coated 
specimens  underwent  frequent  and  sometimes 
severe  pitting  attack  presumably  due  to  discon- 
tinuities in  the  coating.  Uncoated  and  iron-chromi- 
um oxide  coatings  did  not  exhibit  this  type  of  at- 
tack. The  iron-chromium  oxide  coating,  however, 
did  not  significantly  minimize  the  general  corro- 
sion of  steel  under  any  of  the  conditions  tested.  It 
was  concluded  that  films  of  the  evaluated  spinel 
types  did  not  offer  a  suitable,  continuously  imper- 
vious, and  adherent  barrier  layer  for  protecting 
steel  from  seawater  attack.  During  experimenta- 
tion with  synthetic  seawater  it  was  observed  that 
calcium  sulfate  deposited  on  specimens  at  275  F. 
Under    turbulent    conditions    (8-10    ft/sec),    the 


deposits  formed  a  costing  which  reduced  the  cor- 
rosion rate  of  the  underlying  steel.  At  0.2  ft/sec. 
the  calcium  sulfate  formed  as  clusters  of  discrete 
crystals  which  did  not  noticeable  affect  the  corro- 
sion rate.  (OSW) 
W72-07574 


EXPERIMENTAL  PROGRAM  TO  IMPROVE 
THE  VTE  DISTILLATION  PROCESS, 

Houston  Research  Inst.,  Inc.,  Tex. 
L.  C.  Elliott,  C.  V.  Grana,  and  A.  E.  Dukler. 
For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $2.00,  Office  of  Saline  Water 
Research  and  Development  Progress  Report  no 
487,  Sept.  1969,  76  p,  56  fig,  8  tab,  12  ref.  OSW 
Contract  14-01-001-682. 

Descriptors:  'Heat  transfer,  'Condensers,  'Distil- 
lation, 'Evaporators,  Non-condensable  removal, 
Falling  film  evaporation,  Entrainment,  Mass 
transfer. 

Identifiers:  'Verticle  tube  evaporators,  'Pressure 
drop,  'Enhanced  tubing. 

Heat  transfer,  pressure  drop  and  entrainment  were 
measured  on  a  single  tube  vertical  evaporator  in 
downflow  operation.  Fluted  tubes  of  3  in.  and  2  in. 
diameter  by  10  ft.  in  length  were  tested.  The  effect 
of  liquid  flowrate,  salinity,  temperature  and  air  in 
condensing  steam  were  studied.  Liquid  flowrate 
had  little  effect  on  pressure  drop.  A  tentative  cor- 
relation of  the  pressure  drop  data  based  on  total 
water  vaporized  and  steam  density  was  developed 
for  both  the  2  and  3  in.  diameter  tubes.  Both  the 
condensing  film  and  vaporizing  film  heat  transfer 
coefficients  show  a  trend  for  an  increase  with  an 
increase  in  temperature.  The  condensing  coeffi- 
cient is  3  to  5  times  higher  than  the  evaporating 
coefficients.  Sea  water  gives  higher  evaporating 
coefficients  than  fresh  water.  Brine  with  a  concen- 
tration factor  of  2.5  to  3.2  gives  lower  evaporating 
coefficients  than  fresh  water.  The  Colburn-Hou- 
gen  method  successfully  predicts  the  effect  on 
heat  transfer  of  air  in  condensing  steam.  Some  im- 
provement in  the  heat  transfer  coefficient  is  ob- 
tained at  a  500  lb/hr  flowrate  in  the  3  in.  fluted  tube 
with  inserts  in  the  middle  of  the  tube.  (OSW) 
W72-07575 


CONDENSATION  OF  REFRIGERANT  VAPORS 
IN  A  GRAVITY-DRAINED  ICE  BED, 

Massachusetts  Inst,  of  Tech.,  Cambridge,  Dept.  of 

Chemical  Engineering. 

K.  A.  Smith,  A.  F.  Sarofim,  and  G.  Margolis. 

For  sale  by  the  Superintendent  of  Documents, 

U.S.   Government  Printing  Office,  Washington, 

D.C.  20402,  Price  $0.55.  Office  of  Saline  Water 

Research  and  Development  Progress  Report  No. 

621.  December  1970,  52  p,  36  ref.  OSW  Contract 

14-01-0001-1719. 

Descriptors:     'Desalination     plants,     'Freezing, 
'Ice,  'Heat  transfer,  'Condensation,  'Melting. 
Identifiers:  'Melter-Condensers,  'Ice  crystalliza- 
tion. Gravity-drained  ice  beds. 

The  melter-condenser  is  one  of  the  five  main  items 
of  equipment  (crystallizer,  washer,  melter-con- 
denser, compressor,  and  heat  exchange  system) 
and  thus  represents  an  important  part  of  the  in- 
stalled cost  for  a  freeze  desalination  plant.  The  ob- 
jective of  this  investigation  was  to  study  the 
overall  rate  of  heat  transfer  attainable  in  a  gravity- 
drained  melter-condenser  utilizing  water  vapor 
and  the  condensing  vapor.  From  the  study,  it  was 
concluded:  (1)  Quantitative  prediction  of  the 
overall  heat  transfer  obtainable  in  a  gravity- 
drained  melter-condenser  utilizing  water  vapor 
condensation  in  the  absence  of  non-condensable 
vapors  is  now  possible.  This  work  shows  that  a 
prior  analytical  model  in  conjunction  with  static 
saturation  results  predict  melter-condenser  opera- 
tion within  PLUS  OR  MINUS  19%  in  the  region 
where  the  gas  phase  Reynolds  number  (based  on 
inlet  vapor  velocity  and  the  equivalent  spherical 
surface-to-volume    particle    size)    is    PLUS    OR 


MINUS  25.  (2)  Water  vapor  can  penetrate  very  lit- 
tle into  a  gravity-drained  ice  bed,  and  thus  the 
design  and  scale-up  of  the  melter-condenser  must 
be  based  upon  the  surface  area  of  contact  between 
the  ice  bed  and  the  vapor  --  not  gross  bed  volume. 
(3)  Due  to  the  small  vapor  penetration  depth,  the 
minimum  bed  depth  for  a  melter-condenser  is 
governed  by  the  capillary  rise  of  the  ice  particles 
discharged  from  the  washer.  (OSW) 
W72-07576 


MULTICOMPONENT  DIFFUSION:  GENERAL- 
IZED THEORY  WITH  ION-EXCHANGE  APPLI- 
CATIONS, 

California  Univ.,  Richmond. 
Theodore  Vermeulen. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $1.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  no. 
326,  258  p,  25  fig,  63  ref,  10  append,  April  1968. 
Grant  No.  14-01-0001-737. 

Descriptors:  'Desalination,  'Ion  exchange,  'Ad- 
sorption, 'Diffusing,  Theoretical  analysis,  Mass 
transfer,  Computer  programs,  Model  studies. 
Identifiers:  'Fixed-bed  columns,  'Concentration 
profile,  'Multicomponent  diffusion,  Diffusion 
fluxes. 

The  objective  has  been  to  develop  a  nonequilibri- 
um  theory  for  ion-exchange  column  operations  in- 
volving more  than  two  exchanging  ionic  species.  A 
comprehensive  and  consistent  scheme  for  distin- 
guishing diffusion  fluxes  and  their  frames  of 
reference  is  presented,  together  with  a  generalized 
relation  for  converting  from  one  type  of  flux  to 
another  and  from  one  reference  frame  to  another, 
and  a  consistent  method  of  identifying  diffusion 
coefficients.  The  utility  of  the  weight-equivalent 
fraction  and  the  weight-equivalent  flux  and  frame 
of  reference  in  ion-exchange  systems  is 
established.  Relations  between  ternary  and  binary 
diffusion  coefficients  based  on  the  kinetic-theory 
(Fick's  Law)  model  are  converted  to  a  fundamen- 
tal form,  and  are  applied  to  multicomponent  ion 
exchange  with  the  binary  mass-transfer  coeffi- 
cients expressed  as  functions  of  composition. 
Also,  the  Nernst-Planck  diffusion  model  is  ex- 
tended to  multicomponent  ion-exchange  modified 
to  allow  the  single-component  diffusion  coeffi- 
cients to  vary  with  composition.  A  computer  pro- 
gram based  on  the  method  of  characteristics  has 
been  developed  to  describe  ternary  ion-exchange 
column  operations,  and  used  successfully  with  dif- 
ferent rate  models,  diffusion  models,  and 
equilibrium  behavior.  Either  an  entire  column 
profile  or  a  single  transition  zone  can  be  calcu- 
lated. Plateau-zone  concentrations  in  equilibrium 
and  nonequilibrium  systems  are  shown  to  be 
identical,  and  certain  other  equilibrium-theory 
relations,  therefore,  apply  also  to  nonequilibrium 
systems.  For  constant-pattern  transitions  in  terna- 
ry systems  a  second  computer  program  is  derived 
with  a  graduated  time  scale,  and  its  use  to  describe 
a  single  transition  zone  is  shown.  Several  binary 
and  ternary  column  experimental  runs  are  re- 
ported in  which  pore  diffusion  is  the  principal  con- 
trolling mass-transfer  mechanism.  A  substantial 
degree  of  success  is  obtained  in  matching  the  ex- 
perimental results  by  use  of  the  two  computer  pro- 
grams. (OSW) 
W72-07645 


SUMMARY  EVALUATION  OF  CONCEPTUAL 
DESIGN  FOR  50  MGD  DESALINATION  PLANT. 

Technology  Services,  Inc.,  Washington,  D.C. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $0.60.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  no. 
277, 90  p,  30  tab.  26  ref,  Aug  1967.  14-01-0001-770. 

Descriptors:  'Desalination,  Design  data, 
'Desalination  plants.  'Distillation,  Flash  distilla- 
tion. Capital  costs,  'Cost  comparisons,  Costs, 
Water  costs. 
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Identifiers:  'Feedwater  treatment. 

Fifteen  conceptual  design  reports  are  summarized 
and  evaluated  for  a  50  Mgd  desalting  plant  with  a 
30-yr  life.  The  reports  were  prepared  by  contrac- 
tors for  OSW.  Four  different  types  of  distillation 
processes  were  included  among  the  proposals. 
Discussions  and  tabulations  of  materials  of  con- 
struction for  plant  equipment,  feedwater  treat- 
ments for  scale  and  corrosion  control,  and  post- 
treatments  for  product  water  that  were  presented 
in  the  reports  are  included.  It  was  concluded  that 
although  all  the  conceptual  designs  were  generally 
feasible,  a  number  of  areas  exist  (including  materi- 
als selection,  feedwater  treatment,  and  pacifica- 
tion of  product  water)  in  which  further  detailed 
study  and/or  better  basic  data  are  needed  before  it 
is  possible  to  finalize  design  and  to  predict  per- 
formance and  cost.  (OSW) 
W72-07646 


COMPRESSIBILITY    AND    MOLAL    VOLUME 
STUDIES, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  01 B. 

W72-07647 

3B.  Water  Yield  Improvement 


ATMOSPHERIC  ICE  NUCLEI  FROM  DECOM- 
POSING VEGETATION, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Resources. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-07293 


THE  EFFECT  OF  ANTITRANSPIRANT  CHEMI- 
CALS ON  THE  TRANSPIRATION  AND 
PHYSIOLOGY  OF  TAMARISK, 

Arizona  Univ.,  Tucson.  Dept.  of  Watershed 
Management. 

D.  B.  Thorud,  K.  N.  Brooks,  and  R.  S. 
Cunningham. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  608,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Completion  Report, 
October,  1971 ,  3  p,  5  ref.  OWRR  A-0I8-ARIZ  (3). 

Descriptors:  *Phreatophytes,  'Transpiration  con- 
trol. Soil-water-plant  relationships,  Water  conser- 
vation, "Antitranspirants,  Tamarisk,  Southwest 
US.  *Brush  control.  Photosynthesis,  "Chemcon- 
trol. 

Five-stamen  tamarisk,  an  important  phreatophyte 
in  the  southwestern  United  States,  is  difficult  to 
eradicate  for  water  salvage.  There  also  is  increas- 
ing opposition  to  its  eradication  because  this  spe- 
cies provides  cover  for  wildlife  and  greenery  in  the 
environment.  The  application  of  nontoxic  an- 
titranspirant  sprays  to  reduce  tamarisk  transpira- 
tion may  be  an  altermative  to  eradication.  Several 
antitranspirants  were  tested  including  a  combina- 
tion of  the  monomethyl  and  monoglyceryl  esters 
of  n-decenylsuccinic  acid  (MDSA-GDSA),  8- 
hydroxyquinoline  sulfate  (8-HQS),  and  phenyl- 
mercuric  acetate  (PMA),  on  tamarisk  in  green- 
house and  field  environments.  PMA  was  toxic  at  a 
concentration  of  0.001  M  and  was  therefore  not 
considered  in  the  evaluation.  The  effects  of 
MDSA-GDSA  and  8-HQS  on  transpiration, 
growth,  net  photosynthesis,  dark  respiration,  rela- 
tive stomatal  apertures,  chlorophyll  and  protein 
contents,  and  foliage  temperature  were  evaluated. 
Transpiration  rates  of  plants  for  20  days  in  the 
greenhouse  and  for  at  least  5  days  in  the  field. 
Retreatments  with  MDSA  and  8-HQS  prolonged 
transpiration  reductions  in  greenhouse  studies. 
Growth  was  reduced  for  2-3  weeks,  and  net 
photosynthesis  for  less  than  1  week.  The  other 
physiological  factors  were  not  changed  substan- 
tially. 
W72-07358 


AVAILABLE  WATER  STORAGE  IN  A  RANGE 
OF  SOILS  IN  NORTHEASTERN  QUEENSLAND, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Townsville    (Australia).    Div.    of 

Tropical  Pastures. 

R.  L.  McCown. 

Aust  J  Exp  Agr  Anim  Husb.  1 1  (50):  343-348.  1971 . 

Illus. 

Identifiers:  Australia,  Available,  Drainage,  Grass- 

M,  Porosity,  Queensland,  Range,  Soils,  Storage, 

Stylo-D,  Technique,  Townsville. 

A  comparative  study  of  the  available  water  storage 
capacity  of  3  soils  under  Townsville  stylograss 
vegetation  is  reported.  Two  of  the  soils  were 
selected  as  representing  solodized-solonetz  and 
solodic  soils  typical  of  extensive  areas  of  eastern 
Australia,  yet  differing  greatly  in  their  demon- 
strated productivity  after  fertilization.  The  third 
selection  was  a  well-drained,  highly  productive 
soil.  After  full  recharge,  available  soil  water  in  the 
3  soils  above  1.5  m  was  80,  150,  180  +  mm.  Sub- 
sequent root  density  and  soil  water  content 
profiles  indicated  that  differences  in  water  entry, 
and  not  in  completeness  of  withdrawal,  accounted 
for  differences  in  storage.  The  difficulties  of  esti- 
mating the  storage  capacity  of  poorly  drained  soils 
are  discussed.  A  technique  is  described  which  uses 
total  porosity  for  estimation  of  the  upper  limit  of 
the  available  water  range  and  the  distribution  of 
total  soluble  salts  as  an  indicator  of  the  depth  of 
water  entry. --Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-07554 

3C.  Use  of  Water  of  Impaired 
Quality 


HOLKHAM  SALTS  HOLE,  AN  ISOLATED 
SALT-WATER  POND  WITH  RELICT  FEA- 
TURES: AN  ACCOUNT  BASED  ON  STUDD2S 
BY  THE  LATE  C.  F.  A.  PANTIN, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England).  Lab. 
O.D.Hunt. 

J  Mar  Biol  Ass  UK.  51  (3):  717-741.  1971.  Illus. 
Maps. 

Identifiers:  England,  F.  Fauna,  Flora,  History, 
Hole,  Holkham,  Isolated,  Pantin,  Pond,  Relict, 
Salt,  Salts. 

A  saline  pond,  the  Salts  Hole  at  Holkham  on  the 
northern  coast  of  Norfolk  is  situated  between 
pine-covered  sand-hills  and  fields  that  have  been 
reclaimed  for  agriculture  from  pre-existing  salt- 
marshes.  It  has  a  salinity  of  about  75%  of  that  of 
sea  water  and  supports  a  peculiar  relict  marine 
fauna.  Except  for  rare  flooding  for  a  short  period, 
the  pond  probably  has  been  cut  off  from  the  sea 
for  about  250  years.  It  presents  3  problems:  how  it 
got  its  fauna  and  flora;  how  its  marine  character  is 
maintained;  and  how  the  pond  originated  geo- 
graphically. The  fauna  and  flora,  show  the  pond  as 
a  refuge  where  various  marine  and  brackish  spe- 
cies have  managed  to  maintain  themselves  and  co- 
exist in  water  outside  their  normal  and  differing 
ranges  of  salinity.  The  pond  is  remarkably  con- 
stant with  respect  to  salinity,  alkalinity,  tempera- 
ture and  oxygenation.  The  pond  is  a  study  in  'natu- 
ral engineering,'  constituting  a  natural  marine 
aquarium  with  natural  controls.  It  is  fed  near  the 
level  of  high-water  neap  tide  by  continuous  flow 
from  a  salt  spring  of  very  constant  salinity  sup- 
plied from  water  contained  in  the  extensive  coastal 
sands.  Its  only  apparent  artificial  feature  is  the 
outlet  controlled  by  a  dam  through  a  culvert  into  a 
ditch  that  conveys  its  water  through  the  fields  to 
the  sea  at  Wells  nearly  2  mi.  away.  Maps  dating  to 
Elizabethan  days  show  the  history  of  the  Salts 
Hole.  Its  site  was  once  the  mouth  of  a  large  system 
of  creeks  in  salt-marshes  associated  with  an  an- 
cient earthwork.  This  old  creek  system  is  still  visi- 
ble in  air  photographs.  Accumulation  of  sand  along 
Holkham  Meals  and  across  Holkham  Gap  began 
the  isolation  of  the  mouth  of  the  creek,  a  process 
which  was  completed  by  successive  reclamation 
and  draining  of  the  salt-marshes.  Eventually  only 


the  Salts  Hole  was  left  on  the  landward  side  of  the 
barriers,  natural  and  artificial,  to  indicate  the 
original  position  of  the  mouth  of  the  old  creeks- 
Copyright  1971,  Biological  Abstracts,  Inc. 

W72-07795 


3D.  Conservation  in  Domestic  and 
Municipal  Use 


A  MODEL  OF  COMMUNITY  PROBLEM  SOLV- 
ING AND  SELECTED  EMPIRICAL  APPLICA- 
TIONS, 

Ohio  State  Univ.,  Columbus.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-07279 


PROPRIETY  OF  INJUNCTIVE  RELIEF 
AGAINST  DIVERSION  OF  WATER  BY  MU- 
NICIPAL CORPORATION  OR  PUBLIC  UTILI- 
TY, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07386 


RUNOFF   VOLUMES    FROM   SMALL    URBAN 
WATERSHEDS, 

Nebraska     Univ.,     Lincoln.     Water    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-07479 


MODELING   URBAN   RUNOFF  AS  A   DETER- 
MINISTIC PROCESS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07486 


A   GENERAL   RATIONALE   FOR    MODELING 
URBAN  RUNOFF, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07487 


DETERMINISTIC  URBAN  RUNOFF  MODEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07488 


URBAN  WATER  DATA  NEEDS, 

Geological    Survey,     Washington,     D.C.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07489 


DATA       COLLECTION       FOR       REAL-TIME 
SYSTEMS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07490 


CONTROL  OF  SEDIMENT  IN  THE  URBAN  EN- 
VIRONMENT, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07491 


CASE  STUDY  ON  DESIGN  OF  URBAN  WATER 
DATA  ACQUISITION  SYSTEMS, 

Watermation,  Inc.,  Saint  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07492 


THE  CHOICE  OF  INSTITUTIONAL  ARRANGE- 
MENTS FOR  WATER  RESOURCE  DEVELOP- 
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MENT--WITH  SPECIAL  REFERENCE  TO  THE 
CALIFORNIA  WATER  INDUSTRY, 

Indiana  Univ.,  Bloomington. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07570 


CHARLES  RIVER:  AN  URBAN  RIVER  IN  ITS 
CHANGING  SOCIAL  CONTEXTS, 

Massachusetts      University,      Amherst.      Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-07614 


PLANNING  AND  USING  UTILITY  MAPS, 

East   Bay   Municipal   Utility   District,   Oakland, 

Calif. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07618 


DESIGNING  RESDDENTIAL  WATER  SER- 
VICES, 

Columbus  Water  Engineers  Office,  Ohio. 
J.  L.  Francis. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  2,  p  85-90,  February  1970.  6  tab, 
2  fig,  lOref. 


Descriptors:  'Design,  'Design  criteria,  'Distribu- 
tion systems.  Supply,  Demand,  Estimation, 
Planning,  Pipelines,  Plumbing,  'Water  delivery, 
Water  demand. 

Identifiers:  'Water  services,  'Residential,  Service 
design. 

The  factors  involved  in  service  design  are  ex- 
amined and  a  design  procedure  is  recommended 
which  will  take  these  factors  into  account.  All 
water  distribution  systems  are  composed  of  three 
main  parts:  (1)  transmission  facilities  to  transport 
water  from  the  source  to  the  distribution  mains,  (2) 
distribution  mains  to  transport  water  from  the 
transmission  mains  to  the  service  lines,  and  (3)  ser- 
vice lines  to  transport  water  from  the  distribution 
grid  to  the  customer.  Much  attention  has  been  paid 
to  the  first  two  components,  but  little  has  been 
paid  to  the  service  lines.  The  problem  of  the  ser- 
vice designer  is  twofold.  He  must  estimate  the 
potential  maximum  instantaneous  emand  on  the 
service,  and  he  must  size  the  service  to  meet  this 
demand.  In  estimating  demand,  the  designer  must 
take  into  account  the  number  of  plumbing  fixtures, 
the  design  demand  per  fixture,  and  the  probability 
of  simultaneous  use  of  fixtures.  In  sizing  the  ser- 
vice the  designer  must  consider  the  residual  pres- 
sure required  to  operate  the  fixtures  properly,  the 
pressure  available  in  the  water  main  and  the  pres- 
sure losses  which  will  occur  at  the  various  service 
compoents  with  the  design  flow  passing  through 
them.  A  service  design  chart  is  included. 
(Strachan-Chicago) 
W72-07623 


UTILITY  WATER  RATE  STRUCTURING, 

Black  and  Veatch,  Kansas  City,  Mo. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-07625 


THE  POLITICS  OF  PASSING  PIPELINES 
THROUGH  CITIES, 

Beuttner  (Carl  F.)  and  Associates,  Inc.,  St.  Louis, 
Mo. 

C.  F.  Buettner. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  5,  p  262-268,  May  1971.  13 
photo,  1  fig. 

Descriptors:  'Water  supply,  'City  planning, 
'Pipelines,  'Political  aspects.  Negotiations,  Instal- 
lation, Design,  Coordination,  Economics,  Missou- 
ri. 

Identifiers:  'Cooperation.  Political  considera- 
tions, 'St.  Louis  (Mo). 


The  need  for  cooperation  and  understanding  of 
combined  endeavors  is  necessary  if  the  growing 
challenges  facing  the  water  supply  industry  are  to 
be  met  and  solved.  Due  to  the  increasing  urban  and 
suburban  sprawl  of  large  metropolitan  areas,  the 
ability  to  acquire  adequate  easements  or  rights-of- 
way  for  large  conduit  installations  must  be  of 
prime  important,  and  all  negotiations  must  be  on  a 
person-to-person  basis.  Installation  of  a  large- 
diameter  water  conduit  through  muncipalities  not 
served  by  a  utility  is  subject  to  the  political  whims 
of  the  citizens  and  officials.  Using  the  City  of  St. 
Louis  as  an  example,  the  problems  that  arise  when 
installation  of  a  large-diameter  water  conduit  is 
proposed  in  a  large  metropolitan  area  are 
discussed.  Politcal  considerations  in  designing  and 
installing  a  large  pipeline  through  several  mu- 
nicipalities must  be  met  directly  by  qualified,  ex- 
perienced personnel  with  all  parties  pledging  their 
efforts  to  a  common  cause  in  a  positive  manner. 
These  considerations  are  dictated  and  reflected  in 
the  type  of  demands  imposed  by  the  nonowner 
communities,  local  conditions  to  be  met,  the 
degree  of  nonowner  participation  in  project  con- 
trol, and  the  amount  of  goodwill  previously 
established  between  the  communities.  A  well- 
coordinated  and  well-designed  conduit  project  is 
still  possible  in  a  time  of  rising  prices,  in  spite  of 
heavy  requirements  and  restrictions.  (Strachan- 
Chicago) 
W72-07626 


JOINT  DISCUSSION  -  RECLAMATION  AND  IN- 
DUSTRIAL REUSE  OF  AMARILLO'S  WASTE- 
WATER, 

Amarillo  Water  Reclamation  and  Sewage  Treat- 
ment Plant,  Tex. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-07628 


JOINT  DISCUSSION  -  RECLAMATION  AND  IN- 
DUSTRIAL REUSE  OF  AMARILLO'S  WASTE- 
WATER, 

Southwestern  Public  Service  Co.,  Amarillo,  Tex. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-07629 


JOINT  DISCUSSION  -  EXPANDING  TO  SERVE 
METROPOLITAN  SYSTEMS:  TACOMA, 

Tacoma  Dept.  of  Public  Utilities,  Wash. 
A.  J.  Benedetti. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  l,p  31-32,  January  1970. 

Descriptors:  'City  planning,  'Water  supply,  'Ex- 
pansion, 'Municipal  water,  Comprehensive 
planning,  Coordination,  Economics,  Rates,  Costs, 
Washington,  'Water  resources  development. 
Water  delivery,  Water  demand. 
Identifiers:  'Tacoma  (Wash),  Direct  service  ap- 
proach. 

Water  should  be  considered  and  developed  as  an 
area  resource.  It  is  the  obligation  of  the  municipal 
supply  utility  to  plan  its  system  to  meet  logical 
area  needs.  This  expansion  of  water  service  should 
be  based  upon  coordinated  and  comprehensive 
planning,  which  will  provide  the  greatest  benefits 
to  the  municipality,  to  the  metropolitan  area,  and 
to  the  individual  customer.  Water  supply  planning 
should  be  coordinated  with  comprehensive 
planning,  including  consideration  of:  population 
growth,  land  use  planning,  zoning,  transportation 
development,  topography,  economics,  and  em- 
ployment projections.  The  municipal  water  utility 
should  maintain  contacts  with  the  governments  of 
the  county  and  adjacent  cities  and  towns.  The 
water  needs  of  the  public  surrounding  a 
metropolitan  region  can  be  served  either  by  direct 
service  or  a  v.  holesale-for-resale  basis  with  water 
delivery  to  a  master  metering  point.  The  direct  ser- 
vice approach  is  more  desirable  from  the  point  of 
view  of  the  municipality,  the  region,  and  the 
customer.  Tacoma,  Washington  has  furnished 
water  for  many  years  on  a  resale  basis  to  water 
cooperatives,  mutuals,  districts,  and  companies.  A 


new  resale  water  rate  has  been  recently  enacted 
which  is  based  upon  demand  rather  than  number 
of  customers.   (See  also  W72-07632  thru  W72- 
07634)  (Strachan-Chicago) 
W72-07631 


JOINT  DISCUSSION  -  EXPANDING  TO  SERVE 
METROPOLITAN  AREAS:  ST.  PAUL, 

Saint  Paul  Board  of  Water  Commissioners,  Minn. 
C.  W.  Hamblin. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  1 ,  p  33-34,  January  1970. 

Descriptors:  'City  planning,  'Water  supply,  'Ex- 
pansion, Public  utilities,  Suburban  areas, 
Economics,  Costs,  Rates,  Water  quality,  Missis- 
sippi River,  Municipal  water,  Minnesota,  Water 
delivery  (Minn). 

Identifiers:  'Saint  Paul,  (Minn)'Metropolitan 
water  needs. 

The  public  utility  of  the  City  of  St.  Paul  has 
operated  under  a  board  of  commissioners  since 
1883  when  the  city  acquired  the  private  investor- 
owned  water  company.  The  main  source  of  supply 
has  always  been  the  surface  waters.  Lake  sup- 
pliers have  been  supplemented  by  water  from  the 
Mississippi  River  since  1925.  The  ratio  of  supply 
between  the  river  and  lake  varies,  due  to  annual 
rainfall  and  runoff,  but  it  is  usually  two  thirds  from 
the  river  and  one  third  from  the  lakes,  with  the 
lakes  serving  as  terminal  reservoirs.  All  first-tier 
suburbs  receive  water  service  under  contract  with 
the  Saint  Paul  board  of  water  commissioners. 
Since  there  is  no  shortage  of  a  rain  water  supply  in 
this  area,  it  is  entirely  feasible  for  a  community  to 
develop  its  own  water  system.  The  choice  to  do  so 
is  an  economic  one,  and  remains  that  of  the  sub- 
urb. The  advantages  of  a  large  central  city  system 
are  the  economic  ones  of  operating  a  large-volume 
plant  compared  with  several  small  plants,  and  the 
fact  that  the  suburbs  are  financially  burdened  with 
other  public  needs.  The  philosophy  behind  this 
system  is  to  provide  an  economic  benefit  to  both 
the  centra]  supplier  and  the  suburban  customer.  It 
does  not  matter  whether  a  suburb  desires  to 
purchase  its  water  on  a  wholesale  or  retail  basis. 
The  same  quality  water  is  distributed  to  the  city 
and  its  suburbs.  Any  return  on  investments 
derived  from  the  suburbs  is  passed  on  to  the  cen- 
tral city  as  a  savings  in  its  rate  structure.  (See  also 
W72-07631)  (Strachan-Chicago) 
W72-07632 


JOINT  DISCUSSION-EXPANDING  TO  SERVE 
METROPOLITAN  SYSTEMS:  MIAMI, 

Miami  Dept.  of  Water  and  Sewers,  Fla. 
G.  Sloan. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  1 ,  p  34-36,  January  1970. 4  tab. 

Descriptors:  'City  planning,  'Water  supply,  'Ex- 
pansion,  'Municipal  water,   Rates,   Costs,   Cost 
sharing.  Economics,  Florida,  Water  delivery. 
Identifiers:    'Miami   (Fla),    'Metropolitan   water 
needs,  Retail,  Wholesale,  Large  scale  operation. 

From  the  case  of  Miami,  it  can  be  concluded  that  a 
large,  central  water  supply  system  with  uniform 
rates  is  the  best  possible  facility  to  meet  the  water 
needs  of  a  metropolitan  area.  The  Department  of 
Water  and  Sewers  of  the  City  of  Miami  sells  about 
one-half  of  its  water  at  retail,  and  the  other  half  is 
sold  to  municipal  and  private  water  utilities  on  a 
wholesale  basis.  All  retail  customers  are  charged 
the  same  rates  regardless  of  location.  The  larger 
wholesale  customers  enter  into  long-term  cost 
sharing  contracts  for  a  period  of  thirty  years.  A 
complete  monthly  financial  operating  statement 
with  all  costs  is  used  as  the  basis  for  calculation  of 
rates  each  month.  Miami  has  cooperated  with 
metropolitan  Dade  County  to  form  eight  water  im- 
provement special  taxing  districts  to  install  water 
mains  to  existing  residences.  The  cost  sharing  con- 
tracts have  been  in  effect  for  over  30  years.  The 
retail  rates  are  generally  lower  than  those  prevail- 
ing elsewhere  in  Dade  County.  The  lower  rate  of 


29 


Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3D — Conservation  in  Domestic  and  Municipal  Use 


retail  charges  is  directly  attributable  to  economics 
enjoyed  through  large  scale  operation.  (See  also 
W72-0763 1 )  (Strachan-Chicago) 
W72-07633 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  COMING  WATER- 
-SUPPLY  CRISIS, 

Office  of  the  Chief  of  Engineers,  Washington, 
DC. 

R.  H.  Groves. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  5,  p  31 1-312.  May  1971.  lfig. 

Descriptors:  *Water  supply,  'Projections,  *Re- 
gional  development,  Water  quality,  Water  de- 
mand. Northeast  U.S.,  Future  planning  (Pro- 
jected), Long-term  planning. 
Identifiers:  'Regional  problem,  Water  quantity, 
Regional  planning,  Studies. 

Current  projections  of  well-established  trends 
demonstrate  a  water  supply  crisis  of  major  propor- 
tions in  the  future.  There  are  about  2,000  indepen- 
dent water  supply  systems  in  the  US;  most  of 
these  are  confined  within  local  political  bounda- 
ries. Increasingly,  water  supply  is  a  regional 
problem.  Regional-wide  systems  of  water  supply 
offer  definite  advantages:  (1)  better  use  of  capaci- 
ty as  drought  insurance,  (2)  stimulation  of 
economic  adjustments  in  industrial  use,  (3)  effec- 
tive employment  of  nearby  already  polluted 
sources,  and  (4)  encouragement  of  the  develop- 
ment of  other  technological  opportunities.  Water 
supply  involves  aspects  of  four  problems:  of  quali- 
ty,  of  quantity,  of  time  of  need,  and  of  location  for 
both  supply  sources  and  demand.  In  the 
Northeast,  Water  supply  is  a  function  of  the  mu- 
nicipalities and  of  private  companies.  Only  supply 
systems  of  regional,  state,  or  interstate  magnitude 
are  likely  to  develop  the  quantities  of  water 
needed  to  meet  estimated  future  demands.  The 
great  drought  of  1961-67  in  Northeastern  US 
focused  attention  upon  the  fragile  relationship 
between  supply  and  need  in  large  areas.  With  the 
passage  of  Public  Law  89-298,  Title  I,  a  study  of 
over-all  water  supply  problems  was  authorized  by 
Congress.  (See  also  W72-07636  thru  W72-07638) 
(Strachan-Chicago) 
W72-07635 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  SCOPE  OF  THE 
NEWS  STUDY, 

Corps  of  Engineers,  New  York.  North  Atlantic 
Div. 

H.  E.  Schwarz. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.63,  No.  5.  p  313-314,  May  1971. 

Descriptors:  *Water  supply,  'Long-term  planning, 
'Formulation,  Regional  development,  Project 
planning.  Assessments,  Northeast  U.  S.,  Potomac 
River. 

Identifiers:  'Northeastern  United  States  Water 
Supply  Study  (NEWS  study).  Regional  water 
supply  opportunities,  Regional  planning,  Mer- 
rimack River. 

The  Northeastern  United  States  Water  Supply 
Study  (commonly  referred  to  as  the  NEWS  Study) 
is  a  direct  result  of  congressional  concern  for  the 
1961-67  drought  in  Northeastern  U.S.,  and  Public 
Law  89-298,  Title  1.  The  Corps  of  Engineers  was 
authorized  to  undertake  the  NEWS  study,  in 
cooperation  with  federal,  state,  and  local  agencies, 
to  formulate  plans  to  meet  the  long-range  water 
needs  of  the  Northeast.  Five  regions  were 
identified  as  the  most  urgent  and  critical  areas  of 
study:  (I)  Southeastern  New  England,  (2) 
Northern  New  Jersey  -  New  York  City  -  Western 
Connecticut  metropolitan  area,  (3)  South-central 
Pennsylvania,  (4)  Metropolitan  Baltimore,  and  (5) 
Washington,  D.  C.  metropolitan  area.  The  NEWS 
study  will  develop  regional  water  supply  opportu- 
nities on  the  wholesale  level  to  permit  specific  pro- 
ject authorization  in  these  urgent  areas,  provided 


that  advantages  can  be  shown  for  regional  ap- 
proaches. Assessment  of  water  supply  problems  in 
remaining  areas  will  be  conducted  to  indicate  areas 
for  future  detailed  study.  Two  studies  of  special 
interest  are:  (1)  a  feasibility  study  considering  the 
use  of  the  Potomac  River  estuary  as  a  supplemen- 
tary water  supply  source  for  Washington,  D.C., 
and  (2)  a  detailed  investigation  in  the  eastern  Mas- 
sachusetts region  for  utilization  of  the  principal 
potential  sources  of  the  area  (including  the  Mer- 
rimack River.)  (See  also  W72-07635)  (Strachan- 
Chicago) 
W72-07636 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  AWWA  FACTORS 
RELATED  TO  THE  NEWS  STUDY, 

Detroit  Metro  Water  Dept.,  Mich. 
G.J.  Remus. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  5,  p  314-315,  May  1971. 

Descriptors:  'Water  supply,  'Northeastern  U.S., 
'Planning,  'Long-term  planning,  St.  Lawrence 
River,  Water  resources  development,  Manage- 
ment, Conservation. 

Identifiers:  'Northeastern  United  States  Water 
Supply  Study  (NEWS  study),  'American  Water 
Works  Association,  Cooperation. 

The  Army  Corps  of  Engineers  which  is  conducting 
the  Northeastern  United  States  Water  Supply 
Study  (NEWS  study)  asked  the  American  Water 
Works  Association,  (AWWA)  to  help  in  planning. 
The  AWWA  committee  is  made  up  of  representa- 
tives of  the  water  systems  in  the  areas  which  are 
under  study,  and  its  basic  purpose  is  to  work 
cooperatively  with  the  Corps  of  Engineers.  Since  a 
raw  water  shortage  does  not  exist  in  Northeastern 
US,  better  management  of  this  resource  is  sug- 
gested. It  seems  apparent  that  major  reservoirs 
will  have  to  be  built,  and  that  diversion  from  one 
river  basin  to  another  may  be  necessary.  Studies 
of  ground  water,  better  treatment  practices,  reuse, 
and  other  means  of  water  conservation  are 
needed.  The  long-term  planning  solution  for  water 
supply  for  the  41  million  people  in  this  area  may 
well  be  the  St.  Lawrence  River.  Once  the  site 
selection  process  and  subsequent  detailed  studies 
have  determined  the  desirability  of  a  site,  AWWA 
has  agreed  that  it  will  support  the  Army  Corps  of 
Engineers  at  every  level  and  in  all  possible  legal 
ways.  (See  also  W72-07635)  (Strachan-Chicago) 
W72-07637 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  NEW  YORK  CITY 
WATER-SUPPLY  AND  ENVIRONMENT 
MANAGEMENT, 

New  York  State  Dept.  of  Conservation,  Albany. 
F.  W.  Montanari,  and  E.  A.  Karath. 
Journal  of  the  American  Water  Works  Associa- 
tion. Vol.  63,  No.  5,  p  315-320,  May  1971.  5  fig,  1 
tab,  5  ref . 

Descriptors:  'Water  supply,  'Environmental  con- 
trol, 'Comprehensive  planning,  'City  planning, 
'Long-term  planning.  Conservation,  Hudson 
River,  Engineering,  New  York. 
Identifiers:  'New  York  City,  'Water  resources  ac- 
tivities, Northeastern  United  States  Water  Supply 
Study  (NEWS  study). 

The  capability  exists  of  managing  the  environ- 
ment, and  even  of  enhancing  nature.  This  possi- 
bility is  particularly  true  within  the  area  of  natural 
resources,  i.e.  land  and  water.  Comprehensive 
planning  will  permit  the  husbanding  of  resources 
and  'honest'  conservation.  In  New  York  State, 
concern  about  the  environment  resulted  in  con- 
structive legislative  action,  the  Environmental 
Conservation  Law  (effective  July  I,  1970).  New 
York  now  has  all  water  resource  activities,  regula- 
tion, planning,  development,  and  management  in  a 
single,  effective,  streamlined  department.  Some  of 
the  major  study  efforts  discussed  include:  state- 
wide reconnaissance  studies,  the  inter-municipal 


public  water  supply  study  (CPWS-27),  and  the 
Northeastern  United  States  Water  Supply  Study 
(NEWS  study).  These  three  major  engineering  stu- 
dies are  exploring  alternatives  for  new  sources  of 
supply  for  the  New  York  City  metropolitan  area, 
each  with  a  somewhat  different  focus.  It  is  ap- 
parent from  these  studies  that  the  Hudson  River 
could  be  utilized  as  a  major  source  of  supply  for 
New  York  City.  It  is  indicated  that  use  of  the  Hud- 
son river  will  be  more  conomical  and  might  also 
provide  more  optimum  use  of  New  York  State's 
water  resouces,  as  a  result  of  multipurpose 
benefits.  Substantial  numbers  of  communities  are 
using  the  water  from  the  Hudson  River,  and  it  is 
being  recommended  as  a  source  of  supply  for 
other  communities,  so  use  of  it  will  increase.  Early 
decision  must  be  made  upon  the  situation  of  New 
York  City,  and  the  program  begun  to  avoid  drastic 
metropolitan  water  shortages.  (See  also  W72- 
07635)  (Strachan-Chicago) 
W72-07638 


WATER      BUDGET     FOR      THE     CITY      OF 
LARAMTE,  WYOMING, 

Wyoming    Univ.,    Laramie.    Water    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07798 

3E.  Conservation  in  Industry 


SELECTION  OF  WATER  SUPPLIES  FOR  NEW 
MANUFACTURING  OPERATIONS, 

Black,  Crow  and  Eidsness  Inc.,  Wilmington,  Del. 
B.  W.  Dickerson. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  10,  p  611-615,  October  1970.  6 
tab. 

Descriptors:  'Water  supply,  'Sites,  'Water  quali- 
ty, Surface  waters,  Groundwater,  Resources, 
Long-term  planning,  Economics,  Investigations, 
Water  reuse. 

Identifiers:  'Manufacturing  operations,  'Selec- 
tion, Inplant  water  needs. 

Factors  which  must  be  considered  in  the  evalua- 
tion of  a  plant  site  include:  available  electric 
power,  fuel  supply,  satisfactory  labor  market, 
transportation  facilities,  proximity  of  plant  loca- 
tion to  raw  materials  and  product  market, 
adequate  water  supply,  and  pollution  considera- 
tions for  air,  water,  and  solid  waste  discharges. 
Only  the  aspects  of  water  quantity  and  quality  as 
related  to  inplant  water  needs  are  considered. 
Three  case  studies  involving  plant  site  selection  in 
the  South,  the  Midwest,  and  for  a  defense  plant 
are  discussed  in  some  detail  to  illustrate  the  in- 
dividual problems  of  each  plant.  The  most  impor- 
tant consideration  involving  water  plant  site  selec- 
tion is  an  investigation  of  surface  and  ground 
water  resources.  Some  frequently  over  looked 
considerations  include:  elevation  of  the  water  ta- 
ble, rate  of  the  well,  pumping  costs,  chemical 
analyses,  upstream  and  tributary  uses,  affects  of 
weather,  seasonal  flow  variations,  characteristics 
of  the  waterway  up-  and  downstream,  water  pres- 
sure, capacity,  availability  of  untreated  water, 
geographical  aspects,  and  affects  from  the  sur- 
rounding community.  A  thorough  investigation 
must  be  made  at  each  prjected  site  to  provide  a 
satisfactory  and  economical  water  supply  for  plant 
uses.  Two  broad  challenges  are  facing  the  en- 
gineer: (1)  to  use  the  least  water,  and  (2)  to  reuse 
water  whenever  possible.  (Strachan-Chicago) 
W72-07624 


JOINT  DISCUSSION  -  RECLAMATION  AND  IN- 
DUSTRIAL REUSE  OF  AMARILLO'S  WASTE- 
WATER, 

Southwestern  Public  Service  Co.,  Amarillo,  Tex. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-07629 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


INDUSTRY'S  RESPONSE  TO  NEW  ENVIRON- 
MENTAL LAW  AND  PROBLEMS, 

LeBoeuf,  Lamb,  Leiby  and  MacRae,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07866 

3F.  Conservation  in  Agriculture 


ECONOMIC  FACTORS  AFFECTING  CHANGE 
IN  THE  INTENSITY  OF  FLOOD  PLAIN  USE, 

Iowa    State    Water    Resources    Research    Inst., 

Ames. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-07361 


SPRINKLER  APPLICATION  OF  ANAEROBI- 
CALLY  TREATED  SWINE  WASTES  AS 
LIMITED  BY  NITROGEN  CONCENTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-07364 


ECONOMICS  OF  WATER  QUALITY  MANAGE- 
MENT: EXEMPLHTED  BY  SPECIFIED  POLLU- 
TANTS IN  AGRICULTURAL  RUNOFF, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07365 


INTERNAL  WATER  STATUS  AND  WATER 
TRANSPORT  IN  SEED  ONION  PLANTS, 

Concepcion  Univ.  (Chile).  Dept.  of  Soils. 
A.  A.  Millar,  W.  R.  Gardner,  and  S.  M.  Goltz. 
Agronomy  Journal  63  (5):  779-784.  1 97 1 . 

Descriptors:  Plants,  Soils. 

Identifiers:  Allium-Cepa-M,  Florets,  Leaf, 
*Onion-M,  Pedicels,  *Water  potential,  Root, 
Seed,  Stalk,  *Stomatal  resistance,  Surface, 
•Transpiration  rate,  Transport,  Umbel. 

Water  potential,  transpiration  rate,  and  stomatal 
resistance  of  the  various  parts  of  the  onion  (Allium 
cepa  L.)  plant  were  measured  under  field  and  con- 
trolled conditions.  Water  potentials  of  florets  and 
pedicels  were  always  lower  than  leaf  water  poten- 
tials. Water  potential  difference  between  the 
florets  and  the  soil  of  as  much  as  -9  bars  were 
found.  The  greatest  drop  in  water  potential  was 
found  between  the  flowers  and  the  upper  part  of 
the  seed  stalk.  These  differences  in  water  potential 
were  found  even  when  plants  were  growing  in  soil 
well  supplied  with  water.  Transpiration  rates  of 
the  leaves  were  the  greatest  of  all  plant  parts,  the 
seed  stalk  next  (about  15-20%  of  the  flux  density 
from  the  leaves),  and  the  umbel  lowest,  represent- 
ing a  very  small  fraction  of  the  total.  Stomatal  re- 
sistance of  the  leaves  was  at  all  times  lower  than 
seed  stalk  stomatal  resistances.  An  almost  on-off 
stomatal  behavior  by  which  the  onion  plant  regu- 
lates its  transpiration  was  found  to  operate  in  a 
narrow  range  of  leaf  water  potential,  -3  to  -7  bars. 
The  relation  between  flux  density  and  water 
potential  drop  was  found  to  be  highly  nonlinear  in 
plants  growing  in  different  soils  and  under  a  wide 
range  of  soil  water  potential  and  environmental 
conditions.  Impedance  to  water  flow  in  the  seed 
stalk  was  5  -  8  times  greater  than  in  the  leaves.  For 
the  same  conditions  potential  drop  between  soil 
and  root  surface  was  less  than  5  cm  of  waters- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07493 


WATER  RELATIONS,  SALT  BALANCE,  AND 
NITRATE  LEACHING  LOSSES  OF  A  960-ACRE 
CITRUS  WATERSHED, 

California  Univ.,  Riverside;  and  California  Univ., 

Riverside.  Dept.  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07498 


INTERNAL  WATER  STRESS  AND  APPARENT 
PHOTOSYNTHESIS  WITH  SOYBEANS  DIF- 
FERING IN  PUBESCENCE, 

Pahlavi    Univ.,    Shiraz    (Iran).    Dept.    of    Crop 

Science. 

S.  R.  Ghorashy,  J.  W.  Pendleton,  D.  B.  Peters,  J. 

S.  Boyer,  and  J.  E.  Beuerlein. 

Agron  J.  63  (5):  674-677.  1971. 

Identifiers:  Chamber,  Flowering,  Glycine-Max-D, 

Interna],  Leaves,  Photosynthesis,  Pod,  Pressure, 

Pubescence,  Soybeans-D,  Stress,  Technique. 

Three  near-isogenic  lines  (isolines)  of  'Clark 
soybeans  (Glycine  max  (L.)  Merrill)  differing 
greatly  in  pubescence  characteristics  (dense  pu- 
bescent, normal,  and  glabrous)  were  subjected  to 
water  stress  during  flowering  or  pod-filling  stage 
under  field  conditions.  During  these  developmen- 
tal stages,  apparent  photosynthesis  (AP)  rates  of 
fully  expanded  top  leaves  were  measured  using  a 
single  leaf  chamber,  and  water  potential  was  deter- 
mined on  the  same  leaves  using  the  pressure 
chamber  technique.  AP  rates  decreased  linearly  as 
leaf  water  potential  decreased.  The  decrease  was 
less  during  the  flowering  stage  than  during  pod- 
filling  stage  for  all  3  isolines.  Under  nonstressed 
conditions  (-1  bar  soil  water  potential),  AP  rates 
for  normal,  dense  pubescent,  and  glabrous  were 
119.8,  73.4,  and  76.0%  higher  during  pod-filling 
stage  than  during  flowering. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07567 


FACTORS  AFFECTING  THE  ACCUMULATION 
OF  NITRATE  IN  SOIL,  WATER,  AND  PLANTS, 

Agricultural  Research  Service,  Urbana,  111.  Soil 
and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W  72-07610 


EFFECTS  OF  INSECTICIDE-TREATED  RICE 
PLANTS  AND  PADDY  WATER  ON  VER- 
TEBRATE ANIMALS, 

Amherst  Coll. ,  Mass. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07708 


MOVEMENT    OF    PESTICIDES    BY    RUNOFF 
AND  EROSION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07731 


POTENTIAL  POLLUTION  OF  OGALLALA  BY 
RECHARGING  PLAYA  LAKE  WATER  -  PESTI- 
CIDES, 

Texas  Tech  Univ.,  Lubbock.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07761 


IRRIGATION  IN  MICHIGAN  1970. 

Michigan  Dept.  of  Natural  Resources,  Lansing. 
Water  Resources  Commission. 

57  P,  24  FIG,  6  TAB,  14  REF.  Water  Resources 
Council  WDS-7. 

Descriptors:  "Irrigation,  'Michigan,  *On-site  in- 
vestigations, "Irrigated  land,  "Water  require- 
ments, "Consumptive  use,  Evapotranspiration, 
Water  distribution,  Surface-ground  water  relation- 
ships, Irrigation  practices.  Irrigation  operation  and 
maintenance.  Irrigation  programs.  Irrigation 
water,  Surface  irrigation,  Water  utilization. 

The  Michigan  State  Water  Resources  Commission 
initiated  an  irrigation  field  survey  in  1970.  They 
wished  to  determine  the  extent  and  significance  of 
agricultural,  commercial,  and  recreational  land 
under  irrigation  and  the  relative  quantities  of  ir- 
rigation water  applied.  Irrigation  as  a  land-water 
use  practice  was  practiced  in  every  county  in 
Michigan  in  1970  except  Alger,  Montgomery,  and 


Ontonagon  Counties.  Since  the  1958  irrigation  sur- 
vey, supplemental  irrigation  increased  by  49  per- 
cent in  Michigan,  with  most  of  this  increase  at- 
tributable to  the  southern  half  of  the  Lower  Penin- 
sula. About  62  percent  of  the  102,625  acres  which 
are  irrigated  use  surface  water  sources.  Ground- 
water resources  supply  the  remaining  38  percent. 
Seventy  one  percent  of  the  102,625  acres  of  ir- 
rigated land  is  in  agricultural  use  and  accounts  for 
54  percent  of  the  total  State  irrigation  water 
withdrawals.  Sixteen  percent  of  the  land  is  in 
recreational  use  and  uses  35  percent  of  the  water 
withdrawals.  Miscellaneous  use  accounts  for  1 
percent  of  the  acreage  and  less  than  1  percent  of 
the  water,  while  commercial  use  accounts  for  12 
percent  of  the  acreage  and  1 1  percent  of  the  water. 
Irrigation  accounts  for  only  a  small  fraction  of 
Michigan's  total  water  use  but  assumes  a  dispro- 
portionately large  significance.  Ninety  percent  of 
water  used  for  irrigation  is  lost  to  the  atmosphere 
through  evapotranspiration.  Most  other  water  uses 
lose  10  percent  or  less  through  consumption. 
Between  1958  and  1970,  irrigated  acreage  in- 
creased by  49  percent.  In  the  same  period  water 
withdrawals  increased  10  percent.  Over  54%  of  the 
total  land  irrigated  is  located  in  southwestern 
Michigan.  (Poertner) 
W72-07784 


THE  AFTER-EFFECT  OF  THE  TREATED 
SLUDGE  OF  WASTE  WATER  CONTAINING 
HEAVY  METAL  DM  A  FD2LD  TEST,  (IN  GER- 
MAN), 

Bonn  Univ.  (West  Germany).  Agrikul- 
turchemisches  Institut. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-07809 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


FATE    OF    DIQUAT    IN    THE    AQUATIC    EN- 
VIRONMENT, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-07355 


HYDROLOGIC  CHARACTERIZATION  OF 
FORESTED  WATERSHEDS  IN  ARIZONA,  AUG- 
MENTATION OF  HYDROLOGIC  RECORDS  BY 
DENDROCHRONOLOGICAL  TECHNIQUES, 

Arizona    Univ.,     Tucson.     Lab.    of    Tree-Ring 

Research. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07359 


ENVIRONMENTAL  STATEMENT  ON  ALMONT 
FLOOD      CONTROL      PROJECT      MEASURE, 
LEWIS  AND  CLARK   1805  RC   AND  D  PRO- 
JECT,   NORTH    DAKOTA   (FINAL    ENVIRON- 
MENTAL  IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08 A. 
W72-07413 


BURNSVILLE  LAKE,  LITTLE  KANAWHA, 
WEST  VIRGINIA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07416 


ENVntONMENTAL  STATEMENT  GRAND 
LAGOON,  FLORIDA  NAVIGATION  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  874F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  11,  1971.  24  p,  1  map,  11 
append. 

Descriptors:  *Florida,  *  Environmental  effects, 
•Channel  improvement,  *Inlets  (Waterways), 
•Navigation,  *Estuarine  environment,  Impaired 
water  quality,  Rivers  and  Harbors  Act,  Dredging, 
Channel  erosion,  Channels,  Channel  flow, 
Lagoons,  Turbidity,  Water  pollution  effects,  Silt- 
ing, Aquatic  environment,  Bodies  of  water,  Water 
properties,  Bays,  Navigable  waters,  Estuaries. 
Identifiers:  *Grand  Lagoon  (Fla.),  'Environmen- 
tal Impact  Statements. 

The  project  will  improve  navigational  facilities  in 
Grand  Lagoon,  Florida  by  channel  enlargement  to 
accommodate  recreational  vessels.  The  benefit-to- 
cost  ratio  is  2.8.  Grand  Lagoon  is  an  arm  of  St.  An- 
drew's Bay  opposite  Panama  City,  Florida.  Grand 
Lagoon  serves  as  an  operational  base  for  commer- 
cial and  recreational  fishing  vessels.  Material 
removed  from  the  channel  will  be  placed  on  an 
eroded  section  of  Gulf  beach.  The  primary  adverse 
environmental  impact  will  be  increased  turbidity 
and  siltation.  Since  the  material  dredged  will  be 
quick  settling  sand,  the  impact  will  be  minimal. 
Tidal  interchange  should  minimize  pollution  due  to 
organics.  Twenty-three  acres  of  bay  bottom,  of 
moderate  value  to  fish  and  wildlife,  will  be 
required  for  the  channel.  The  alternative  of 
foregoing  construction  is  not  feasible:  it  would 
permit  continued  erosion  of  Gulf  beach,  eventual 
loss  of  the  existing  channel,  and  reduction  in  the 
community's  economic  growth.  Short-term 
benefits  are  considered  to  outweigh  long-term 
productivity  losses.  It  is  doubtful  that  grass  beds 
will  re-establish  within  the  channel.  Comments  of 
concerned  agencies  are  included.  (Doise-Florida) 
W72-07417 


ALGAE  CONTROL, 

Wisconsin  Committee  on  Water  Pollution,  Madis- 
on. 

K.  M.  Mackenthun. 

Public  Works,  Vol  91,  No  9,  p  114-116  and  158, 
September  1960.  2  fig,  8  ref. 

Descriptors:  Water  treatment,  *Algae,  "Copper 
sulfate,  'Alkalinity,  Water  quality  control,  'Con- 
trol, 'Algal  control,  Toxicity. 

Damage  caused  by  algal  growths  is  described.  The 
difference  in  treatment  of  waters  with  low  alkalini- 
ty and  those  with  over  40  mg/1  methyl  orange  al- 
kalinity is  discussed.  The  application  of  copper 
sulfate,  equipment  required,  control  of  the  appli- 
cation, and  the  toxicity  of  the  application  to 
aquatic  life  are  described.  More  than  half  the 
states  report  complete  supervision  of  field  applica- 
tion of  chemicals,  and  in  addition  one-fifth  report 
that  they  spot  check  field  applications.  (Bean-AW- 
WARF) 
W72-07442 


HYDRAULIC  MODEL  STUDIES  OF  THE  IN- 
TAKE-OUTLET STRUCTURE  FOR  THE  PUMP- 
-GENERATION  FACILITY  AT  MORMON  FLAT 
DAM,  SALT  RIVER  PROJECT,  ARIZONA, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-07461 


HYDRAULIC  MODEL  STUDIES  OF  THE 
RESERVOIR  INLET-OUTLET  STRUCTURE 
FOR  HORSE  MESA  PUMP-STORAGE  UNIT, 
SALT  RIVER  PROJECT,  ARIZONA, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-07462 


ANALYTICAL    FLOW    NETS    IN    CHANNEL 
SEEPAGE  FLOWS, 

California     Univ.,     Santa     Barbara.     Dept.     of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-07471 


MODELING  URBAN  RUNOFF  AS  A  DETER- 
MINISTIC PROCESS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07486 


A  PROGRESS  REPORT  ON  THE  INTRODUC- 
TION OF  GRASS  CARP  (CTENOPHARYNG- 
DON  IDELLUS)  IN  FIJI, 

Department  of  Agriculture,  Suva  (Fiji). 

A.  E.  Adams,  and  V.  Titoko. 

Fiji  Agric  J.  32  (2):  43-46.  1970.  DJus. 

Identifiers:  Carp,  Control,  Ctenopharyngdon-Idel- 

lus,  Fiji,  Grass,  Hydrilla-Verticillata-M. 

Grass  carp  were  introduced  from  Malaysia  to  as- 
sess their  ability  to  control  waterweed,  particu- 
larly Hydrilla  verticillata.  A  method  of  rearing 
them  was  devised  and  problems  studied. -Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-07518 


LOCAL  WATER  AGENCIES,  COMMUNICA- 
TIONS PATTERNS  AND  THE  PLANNING 
PROCESS, 

Colorado  State  Univ.,  Fort  Collins.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-07521 


DESIGNING      RESIDENTIAL     WATER     SER- 
VICES, 

Columbus  Water  Engineers  Office,  Ohio. 
For  primary  bibliographic  entry  see  Field  03D. 

W72-07623 


SIMULATION    OF   RUNOFF   FROM   DEPRES- 
SION CHARACTERIZED  WATERSHEDS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07732 


AN  OPERATIONAL  WATERSHED  MODEL: 
GENERAL  CONSIDERATIONS,  PURPOSES, 
AND  PROGRESS, 

Central  and  Southern  Florida  Flood  Control  Dis- 
trict, West  Palm  Beach. 
For  primary  bibliographic  entry  see  Field  02A. 

W72-07734 


HYDROLOGIC  EFFECTS  OF  WATER  CON- 
TROL AND  MANAGEMENT  IN  SOUTHEAST- 
ERN FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-07735 


USE   OF   AIR-WATER   RELATIONSHIPS   FOR 
PREDICTING  WATER  TEMPERATURE, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07743 


FLOOD       ROUTING       THROUGH       STORM 
DRAINS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-07781 


STORM  WATER  PROBLEMS  AND  CONTROL 
IN  SANITARY  SEWERS,  OAKLAND  AND 
BERKELEY,  CALD70RNIA. 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

Copy  available  from  GPO  Sup  Doc  as  SN  550- 
0095,  $4.00;  microfiche  from  NTIS  as  PB-208  815, 
$0.95.  Environmental  Protection  Agency,  Water 
Quality  Office,  Research  Series,  March  1971.  270 
p,  48  fig,  31  tab,  25  ref.  EPN  Program  11024EQG 
03/71,14-12-407. 

Descriptors:  'Infiltration,  'On-site  investigations, 
'Infiltration  rates,  'Sewerage,  'Combined  sewers, 
'Separated  sewers,  Computer  models,  Urban 
drainage,  Storm  runoff,  Storm  water,  California, 
Water  pollution  sources,  Bays,  Estimated  costs. 
Identifiers:  'San  Francisco  Bay,  'Sanitary 
sewers,  Combined  sewer  overflows,  Flow  routing 
program,  East  Bay  Municipal  Utility  District. 

An  engineering  investigation  was  conducted  on 
storm  water  infiltration  into  sanitary  sewers  and 
associated  problems  in  the  East  Bay  Municipal 
Utility  District,  Special  District  No.  1,  with 
assistance  from  the  cities  of  Oakland  and 
Berkeley,  California.  Rainfall  and  sewer  flow  data 
were  obtained  in  selected  study  subareas  that 
characterized  the  land  use  patterns  predominant  in 
the  study  area.  Results  obtained  were  extrapolated 
over  larger  drainage  areas.  A  computerized  flow 
routing  program  for  the  sewer  system  was  used  in 
this  analysis.  Ratios  of  infiltration  to  rainfall  in  the 
study  subareas  range  from  0.01  to  0.14.  Ratios  of 
peak  wet  weather  flow  to  average  dry  weather 
flow  range  from  2.1  to  9.1.  About  11.1  percent  of 
the  rainfall  enters  the  sanitary  sewer  system;  30.6 
percent  of  the  infiltration  is  contributed  by  the  4 
percent  of  the  study  area  that  has  combined 
sewers.  Problems  associated  with  infiltration  and 
resulting  overflows  and  bypasses  are:  (1)  pollution 
of  San  Francisco  Bay,  (2)  operational  difficulties 
at  the  treatment  plant,  and  (3)  danger  to  public 
health,  property  damage,  and  nuisance.  Estimated 
costs  for  the  most  feasible  combinations  of  solu- 
tions to  these  problems,  consisting  of  treatment 
plant  improvements,  separation  of  remaining  com- 
bined sewers,  partial  treatment  of  overflows,  and 
sewer  improvements,  range  from  approximately 
$42  million  to  $94  million.  Specific  recommenda- 
tions for  subsequent  developmental  programs  are 
presented;  complete  implementation  of  the  recom- 
mended plan  will  take  about  7  years.  (Poertner) 
W72-07785 


DRUM  INLET,  NORTH  CAROLINA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Wilmington,  N.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  253-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  1971.  26  p,  1  map,  13 
append. 

Descriptors:  'North  Carolina,  'Dredging,  'Inlets 
(Waterways),  'Channel  improvement,  'Environ- 
mental effects,  Channeling,  Salt  marshes,  Salinity, 
Ecological  distribution,  Commercial  fishing,  Boat- 
ing, Fish  passages,  Project  benefits,  Project 
planning,  Project  purposes. 

Identifiers:  'Environmental  impact  statements, 
'Drum  Inlet  (N.C). 

Drum  Inlet,  located  25  miles  northeast  of  Cape 
Lookout,  North  Carolina,  is  presently  closed  to 
navigation.  The  project,  which  will  include  a  chan- 
nel to  deep  water  in  the  Atlantic  Ocean,  is 
proposed  to  create  a  new  inlet  for  commercial  and 
recreational  vessels.  There  are  no  known  adverse 
effects  associated  with  the  construction  and 
operation  of  the  project,  other  than  some  covering 
of  subtidal  bottom.  The  major  impact  of  the  pro- 
ject will  be  the  creation  of  a  dependable  channel. 
Associated  with  the  project  are  plans  for  the  crea- 
tion of  a  new  salt-water  marsh  utilizing  dredged 
spoil  from  the  project's  channel.  The  project  will 
increase  salinities  within  an  undefined  local  area, 
but  it  will  not  affect  overall  salinity  in  the  Sound. 
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The  alternative  of  locating  the  project  at  the 
original  Drum  Inlet  site  was  considered,  but  the 
proposed  location  was  chosen  for  ease  of  con- 
struction and  minimal  environmental  damage.  A 
draft  environmental  statement  was  sent  to  in- 
terested federal,  state,  and  local  agencies,  and 
some  comments  did  not  agree  that  attempted  crea- 
tion of  salt  marsh  represents  an  increase  in  long- 
term  productivity.  (Blank-Florida) 
W72-07857 


RED  RIVER  OF  THE  NORTH  AT  PEMBINA, 
NORTH  DAKOTA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-07859 


RIO  GRANDE  ABOVE  HIDALGO-REYNOSA 
INTERNATIONAL  CHANNEL  RELOCATION 
PROJECT,  TEXAS  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

International  Boundary  and  Water  Commission, 
El  Paso,  Tex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB201  087-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  27  p,  11  append. 

Descriptors:  'Channeling,  *Rio  Grande  River, 
•Wildlife  habitats,  'Environmental  effects,  Trea- 
ties, Excavation,  International  boundary  and 
water  coram.,  Land  use,  Turbidity,  Sedimenta- 
tion, Water  quality,  Flow  characteristics,  Texas. 
Identifiers:  'Environmental  impact  statements. 

Under  a  1970  treaty  between  Mexico  and  the 
United  States,  1.6  miles  of  the  Rio  Grande  will  be 
relocated  by  excavating  a  new  channel.  The  river 
changes  its  course  frequently  during  floods.  The 
relocation  project  will  stabilize  the  river  and  boun- 
dary between  Mexico  and  the  United  States.  The 
relocated  channel  will  have  essentially  the  same 
flow  characteristics  as  the  present  natural  channel. 
A  small  acreage  of  wildlife  habitat  will  be  lost  to 
the  excavation  and  concomitant  placement  of  spoil 
in  upland  areas.  But  the  relocated  channel  will 
create  an  additional  freshwater  habitat.  Although 
the  project  will  comply  with  federal,  state,  and 
local  water  quality  regulations,  turbidity  and  sedi- 
mentation will  have  temporary  effects  on  the 
water  quality.  One  hundred  and  thirty-six  acres  of 
land  will  be  committed  to  the  project.  No  alterna- 
tives are  considered  since  the  project  is  specifi- 
cally called  for  in  a  treaty.  (Brackins-Florida) 
W72-07860 


BEAVER  BROOK  LAKE,  KEENE,  NEW 
HAMPSHIRE  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-07861 


DEVELOPMENT  OF  PRIVATE  WATERFRONT 
CANALS. 

ENFO  Newsletter,  February  1972.  12  p,  4  photo. 

Descriptors:  'Florida,  'Dredging,  'Landfills, 
'Canal  construction,  Canal  seepage.  Fish-kill, 
Anaerobic  conditions,  Eutrophication,  Water  pol- 
lution effects,  Public  health,  Coliforms,  Aquatic 
bacteria,  Aquatic  microorganisms.  Aquifer 
(Characteristics),  Groundwater  movement,  Ru- 
noff, Water  level  fluctuations.  Social  aspects. 
Saline  water  instusion,  Stagnant  water. 

Extensive  development  of  Florida  waterfronts 
through  dredge  and  fill  operations  and  inland  canal 
construction  has  created  an  ecological  disaster. 
Fishing  in  bays  has  been  dramatically  reduced  due 
to  destruction  of  marine  estuaries.  Most  canals  are 
stagnant  since  tidal  action  has  a  limited  effect 


upon  inland  canals.  The  excessive  depth  of  canals 
creates  temperature  stratification  and  anaerobic 
bottoms  resulting  in  fish  kills.  Accelerated 
eutrophication  results  from  storm  sewer  runoff 
and  decaying  animal  and  vegetable  matter  in 
canals.  Excessive  coliform  bacteria  concentra- 
tions in  most  South  Florida  canals  create  health 
hazards.  Drainage  of  the  Biscayne  aquifer  by 
canals  has  caused  water  supply  contamination  by 
interflow  of  canal  and  groundwater  in  dry  seasons. 
Saltwater  intrusion  is  present  further  inland. 
Stormwater  runoff  stirs  up  anaerobic  bottom  sedi- 
ment which  then  runs  into  receiving  waters. 
Recommended  are  the  following  actions:  an  im- 
mediate halt  to  canal  construction  pending  a  com- 
prehensive study,  periodic  examination  of  all 
canals  for  contamination,  standardized  procedures 
for  making  oxygen  and  coliform  counts,  studies  to 
determine  which  canals  are  affecting  aquifer  quan- 
tity and  quality,  and  a  survey  to  determine  which 
canals  must  be  filled.  (Grant-Florida) 
W72-07871 
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SUBSURFACE   WASTE  DISPOSAL  CONTROL 
ACT, 

Congress,      Washington,      D.C.;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07418 


THE  AMMONIUM  ION  AS  AN  INDICATOR  OF 
ODL  AND  GAS  (AMMONIY  KAK  ODIN  IZ 
POKAZATELEY  NEFTEGAZONOSNOSTI), 

Akademiya    Nauk    BSSR,    Minsk.    Laboratoriya 

Geokhimicheskikh  Problem. 

G.  V.  Bogomolov,  A.  V.  Kudel'skiy,  and  M.  F. 

Kozlov. 

Akademiya  Nauk  SSSR  Doklady,  Vol  195,  No  4,  p 

938-940,  1970.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Geochemistry,  'Groundwater 
basins,  'Groundwater  movement,  'Natural  gas, 
'Oil,  Oil  fields,  Brines,  Aquifers,  Sedimentary 
rocks,  Halogens,  Volcanoes,  Hydrogen  ion  con- 
centration, Exploration,  Correlation  analysis. 
Identifiers:  'USSR,  'Ammonium,  Mineralization. 

The  ammonium  ion  (NH4)  is  a  typical  constituent 
of  groundwater  and  brines  in  oil  and  gas  basins  and 
oil  fields.  Its  concentration  reaches  several 
thousand  mg/liter  in  the  Pripyat  basin  and  ranges 
from  600  to  1 ,625  mg/liter  in  fields  of  the  Volga- 
Ural  region,  Angara-Lena  basin  and  Lower  Volga. 
The  association  of  high  NH4  concentrations  in 
groundwater  with  oil  and  gas  basins  and  oil  fields 
makes  it  useful  as  an  indicator  of  oil  and  gas.  Com- 
parative analysis  of  groundwater  of  the  Lower 
Volga,  Ciscaucasia  and  Pripyat,  West  Turkmen, 
Angara-Lena,  and  other  oil  and  gas  basins  reveals: 
(1)  a  correlation  between  NH4  concentrations  and 
mineralization  of  groundwater  and  brines;  (2)  a 
relation  between  pH  and  NH4  concentrations  in 
groundwater;  and  (3)  an  occurrence  of  maximum 
NH4  concentrations  in  groundwater  and  brines  of 
basins  whose  sedimentary  formations  consist 
primarily  of  compact  carbonate  rocks  and 
halogenic  deposits.  Two  specific  rules  for  the  use 
of  NH4  as  an  indicator  of  oil  and  gas  can  be 
established  on  the  basis  of  the  mode  of  its  origin 
and  distribution  in  groundwater:  (1)  under  the  ther- 
modynamic conditions  of  hydrogeological  basins 
of  nonvolcanic  regions,  NH4  is  one  of  the  conver- 
sion products  of  oil  and  is  thus  a  direct  indicator  of 
the  present  or  past  occurrence  of  oil  below  the  sur- 
face; and  (2)  the  presence  of  NH4  can  be  effec- 
tively used  to  estimate  the  oil  potential  of  in- 
dividual areas  in  basins  containing  highly  concen- 
trated brines  with  a  pH  of  less  than  6.4.  (Josefson- 
USGS) 
W72-07451 


USE  OF  NATURALLY  OCCURRING 
PHENOMENA  TO  STUDY  HYDRAULIC  DIF- 
FUSIVITHiS  OF  AQUITARDS, 

Southern   Illinois    Univ.,    Carbondale.    Dept.   of 

Geology. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07473 


RADIAL  FLOW  IN  AN  INFINITE  AQUIFER  UN- 
DERGOING CONVERSION  FROM  ARTESIAN 
TO  WATER  TABLE  CONDITIONS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07474 


GEOLOGY  AND  WATER  RESOURCES  OF  THE 
BITTERROOT  VALLEY,  SOUTHWESTERN 
MONTANA, 

Geological    Survey    Water-Supply    Paper    1889, 

1972.  80  p,  32  fig,  1  plate,  13  tab,  31  ref. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07584 


WATER-LEVEL  CHANGES  1964-71, 

NORTHERN  HIGH  PLAINS  OF  COLORADO, 

Geological  Survey,  Denver,  Colo.  Water 
Resources  Div. 

W.  E.  Hofstra,  J.  M.  Klein,  and  T.  J.  Major. 
Geological  Survey  Open-file  Report  71004,  Oc- 
tober 1971.  10  p,  5  fig,  1  plate,  1  tab,  1  ref. 

Descriptors:  'Hydrogeology,  'Water  wells, 
'Water  level  fluctuations,  'Basic  data  collections, 
'Colorado,  Hydrologic  data,  Groundwater, 
Withdrawal,  Water  yield,  Irrigation,  Aquifers, 
Aquifer  characteristics,  Observation  wells, 
Hydrographs. 

Identifiers:  'Colorado  (Northern  High  Plains), 
Groundwater  hydrology. 

Groundwater  withdrawals  for  irrigation  increased 
from  about  84,000  acre-feet  to  430,000  acre-feet 
per  year  between  1960  and  1970  in  the  northern 
High  Plains  of  Colorado,  causing  significant 
water-level  declines  in  areas  where  high-capacity 
wells  are  concentrated.  The  number  of  wells  in- 
creased from  about  500  in  1960  to  2,560  in  1970. 
The  northern  High  Plains  of  Colorado  is  formed 
from  an  erosional  remanent  of  the  Ogallala  Forma- 
tion of  Pliocene  Age  that  extends  from  the  South 
Platte  River  on  the  north  to  the  Arkansas  River  on 
the  south,  and  from  Limon,  Colo,  on  the  west 
across  the  Colorado  State  line  on  the  east.  This 
area  includes  all  or  part  of  11  counties  and  con- 
tains about  9,500  square  miles.  The  report  includes 
general  information  on  groundwater  resources;  a 
map  shows  the  net  changes  in  water  level  in  about 
300  wells  between  1964  and  1971  and  11  hydro- 
graphs  typical  of  the  water-level  changes.  The 
hydrographs  show  water-level  changes  from  1964, 
or  as  early  as  1956,  to  1971,  and  illustrate  the  con- 
sistency of  water-level  change  rates.  (Woodard- 
USGS) 
W72-07589 


THE  SHALLOW-AQUIFER  SYSTEM  IN  DUVAL 
COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07599 


ORGANIC  SUBSTANCES  AND  THE 
MICROFLORA  IN  THE  UNDERGROUND 
WATERS  OF  THE  BUKHARO-KHIVINSK 
PETROLEUM  AND  GAS  REGION,  (IN  RUS- 
SIAN), 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07747 


OXIDATION-REDUCTION     PHENOMENA     IN 
ARTESIAN       WELLS       (OKISLITEL'NO-VOS- 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 


STANOVITEL'NYYE  YAVLENIYA  V 

PERELIVAYUSHCHIKH  SKVAZHINAKH), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07749 


POTENTIAL  POLLUTION  OF  OGALLALA  BY 
RECHARGING  PLAYA  LAKE  WATER  -  PESTI- 
CIDES, 

Texas  Tech  Univ.,  Lubbock.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07761 


GEOHYDROLOGY  OF  TATUM  SALT  DOME 
AREA,  LAMAR  AND  MARION  COUNTIES, 
MISS.,  VELA  UNIFORM  PROGRAM:  PROJECT 
DRIBBLE, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07828 

4C.  Effects  on  Water  of 
Man's  Non- Water 
Activities 


RUNOFF  VOLUMES  FROM  SMALL  URBAN 
WATERSHEDS, 

Nebraska     Univ.,     Lincoln.     Water     Resources 

Research  Inst. 

C.  R.  Miller,  and  W.  Veissman,  Jr. 

Water  Resources  Research,  Vol  8,  No  2,  p  429- 

434,  April  1972.  5  fig,  4  tab,  6  ref. 

Descriptors:  'Urban  hydrology,  *  Rainfall-runoff 
relationships,  *  Precipitation  excess,  "Infiltration, 
Vegetation  effects,  Small  watersheds.  Depth-area- 
duration  analysis,  Urbanization,  Runoff  forecast- 
ing. 

An  empirical  equation  estimates  the  runoff  volume 
from  rainfall  on  small  urban  watersheds.  If  the 
rainfall  is  less  than  1.5  inches,  the  runoff  is  pre- 
dicted by  the  relationship  between  the  percent  im- 
pervious area  in  the  watershed  and  the  percent  ex- 
cess rainfall.  An  adjustment  is  made  for  the  initial 
abstraction  combined  with  the  initial  surface 
depression  storage.  For  rainfall  amounts  greater 
than  1.5  inches,  an  additional  increment  of  runoff 
is  added  for  the  pervious  areas  by  using  the 
hydrologic  soil  class,  the  vegetative  cover,  and  the 
controlling  parameters.  Detailed  1-  or  5-min  rain- 
fall and  runoff  records  from  four  small  urban 
watersheds  for  77  storms  were  used  to  develop  the 
procedure.  The  method  was  tested  on  17  additional 
storms  on  these  watersheds.  The  maximum  predic- 
tion error  was  37%  for  over  80%  of  the  test  events. 
The  median  error  was  17%  of  the  actual  runoff. 
(Knapp-USGS) 
W72-07479 


A   GENERAL    RATIONALE    FOR    MODELING 
URBAN  RUNOFF, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07487 


DETERMINISTIC  URBAN  RUNOFF  MODEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07488 


URBAN  WATER  DATA  NEEDS, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07489 


DATA       COLLECTION       FOR       REAL-TIME 
SYSTEMS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07490 


HYDROLOGIC  EFFECTS  OF  WATER  CON- 
TROL AND  MANAGEMENT  IN  SOUTHEAST- 
ERN FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 
S.  D.  Leach,  H.  Klein,  and  E.  R.  Hampton. 
Florida  Department  of  Natural  Resources,  Bureau 
of  Geology  Report  of  Investigations,  No  60,  1972. 
1 15  p,  47  fig,  12  tab,  24  ref. 

Descriptors:  *Water  management  (Applied), 
*Flood  control,  'Urbanization,  'Urban  hydrolo- 
gy, 'Florida,  Swamps,  Saline  water  intrusion, 
Drainage,  Canals,  Land  reclamation,  Hydrogeolo- 
gy,  Drainage  practices. 

Identifiers:  Everglades  (Fla),  Miami  (Fla),  Lake 
Okeechobee  (Fla). 

Most  of  the  land  in  southeastern  Florida  presently 
utilized  for  urban,  suburban,  and  agricultural  pur- 
poses was  inundated  all  or  much  of  the  time  under 
natural  predevelopmental  conditions.  Early  settle- 
ment was  on  the  higher  ground,  where  flooding 
during  the  rainy  season  was  less  probable.  Major 
urban  expansion  in  the  1900's  occurred  in  the 
vicinity  of  Miami,  Fort  Lauderdale,  and  West 
Palm  Beach.  Drainage  canals  were  extended  in- 
land along  natural  drainageways,  and  through 
transverse  glades.  Urban  areas  expanded  west- 
ward on  land  formerly  inundated  or  used  for 
agriculture,  displacing  agriculture  land  farther  in- 
land to  the  east  edge  of  the  Everglades.  The  prime 
effect  of  the  water-control  works  in  south  Florida 
has  been  to  facilitate  the  flow  of  water  out  of  the 
Everglades.  Before  drainage,  water  levels  were 
near  or  at  land  surface  along  much  of  the  coastal 
ridge  area.  One  principal  effect  of  pre-1945  land- 
reclamation  practices  was  the  lowering  of  ground- 
water levels  throughout  the  coastal  ridge  and  in- 
terior areas.  Overdrainage  of  many  coastal  areas 
allowed  sea-water  intrusion  of  canals  and  the 
Biscayne  aquifer,  the  source  of  nearly  all  potable 
water  in  the  area.  The  overdrainage  has  been  ar- 
rested and,  since  1954,  water  levels  have  tended  to 
stabilize  in  most  of  Dade  County.  Yearly  peak 
water  levels  are  considerably  lower  than  in  pre- 
flood-control  times,  and  yearly  low  water  levels 
are  higher  than  in  pre-management  times.  The  im- 
proved conditions  of  well-field  production  and 
salinity  control  are  results  of  salinity  barriers  in 
canals  and  replenishment  of  water  in  well-field 
areas  from  canals.  Additional  improvements  in  the 
hydrologic  situation  in  places  in  southeast  Florida 
can  be  achieved  by  applying  existing  hydrologic 
management  practices  to  smaller,  specific  areas  of 
need,  generally  by  installing  additional  salinity  and 
water-control  structures  at  key  places  in  canals 
and  by  carefully  manipulating  these  to  maintain 
groundwater  at  the  maximum  levels  that  allow 
flood  protection  to  urban  and  suburban  areas.  (K- 
napp-USGS) 
W72-07735 


THE  EFFECT  OF  A  CYCLONIC  STORM  ON 
THE  ENERGY  FLUXES  AT  THE  URBAN  IN- 
TERFACE-^ PRELIMINARY  EXPERIMENT, 

California  Univ.,  Los  Angeles.  Dept.  of  Geog- 
raphy. 
For  primary  bibliographic  entry  see  Field  02A. 

W72-07742 


EFFECTS  OF  AGRICULTURAL  LAND  USE  ON 
THE  QUALITY  OF  SURFACE  RUNOFF, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07818 


COASTAL  LAND  USE  DEVELOPMENT:  A 
PROPOSAL  FOR  CUMULATIVE  AREA-WIDE 
ZONING, 

For  primary  bibliographic  entry  see  Field  06E. 


W72-07872 

4D.  Watershed  Protection 


ROLE  OF  TERRACES  ON  STEEP  SLOPES  IN 
THE  WATER  BALANCE  AND  EROSION  CON- 
TROL, 

K.  I.  Populidi,  and  K.  K.  Populidi. 
(Tr)  Novo-Cherk  Inzh-Melior  Inst.  11  (5):  87-92. 
1969. 

Identifiers:  Balance,  Control,  Erosion,  Formation, 
Grass-M,  Runoff,  Slopes,  Steep,  Surface,  Sward, 
Terraces,  Tillage,  Wheat. 

Terraces  with  horizontal  transverse  and  longitu- 
dinal profiles  can  regulate  the  surface  runoff  form- 
ing on  the  slope  and  facilitate  the  accumulation  of 
moisture  in  soil.  Terraces  4  m  wide  facilitate  max- 
imum mechanization  of  tillage  and  tending.  The 
best  conbination  for  sward-forming  on  the  em- 
bankment slopes  is  wheatgrass  with  quack  grassy- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07351 


CREATION      AND      ADMINISTRATION      OF 
WATERSHED  CONSERVANCY  DISTRICTS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07407 


EVOLUTION   OF   RIVER    VALLEYS   IN   THE 

SOUTHERN  PART  OF  CENTRAL  ASIA  IN  THE 

ANTHROPOGENE  (ZAKONOMERNOSTI  RAZ- 

VITIYA  RECHNYKH  DOLIN  YUGA  SREDNEY 

AZH  V  ANTROPOGENE), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Fiziki 

Zemli. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07450 


CONTROL  OF  SEDIMENT  IN  THE  URBAN  EN- 
VIRONMENT, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07491 


ECONOMIC  EVALUATION  OF  THE  IMPACT 
OF  SELECTED  CROP  PRACTICES  ON  WATER 
QUALITY  AND  PRODUCTIVITY-AN  APPLI- 
CATION OF  LINEAR  PROGRAMMING, 

Illinois    Univ.,    Urbana.    Dept.    of    Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07530 


END  OF  THE  LANDSLIDE  MENACE, 

For  primary  bibliographic  entry  see  Field  07B. 
W72-07588 


MINE     SPOIL     POTENTIALS     FOR     WATER 
QUALITY  AND  CONTROLLED  EROSION. 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 

Sciences. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07796 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


THE  ROLE  OF  THE  INDIAN  MONSOONS  IN 
THE  INTERHEMISPHERIC  TRANSPORT  OF 
RADIOACTIVE  DEBRIS  FROM  NUCLEAR 
TESTS, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Air  Monitoring  Section. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07291 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


CHEMICAL     COMPOSITION     OF     SURFACE 

WATERS  AND  THEIR  POLLUTION  AND  SELF- 

-PURIFICATION.  METHODS  OF  ANALYSIS  OF 

NATURAL        WATERS        (FORMIROVANIYE 

KHIMICHESKOGO      SOSTAVA,      ZAGRYAZ- 

NENIYE  I  SAMOOCHISHCHENIYE  POVERKH- 

NOSTNYKH    VOD.    METODY    ANALIZA    PR 

IRODNYKH  VOD). 

Gidrokhimicheskii       Institut,        Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07295 


RUBIDIUM  AND  CESIUM  CONCENTRATIONS 
IN  WATERS  OF  SOME  WEAKLY  SALINE 
LAKES  OF  NORTHWEST  USSR  AND 
KAMCHATKA  (SODERZHANIYE  RUBIDIYA  I 
TSEZIYA  V  VODE  NEKOTORYKH 

SLABOMINERALIZOVANNYKH  OZER 

SEVERO-ZAPADA  SSR  I  KAMCHATKI), 
Akademiya     Nauk     SSR,     Leningrad.     Institut 
Evolyutsionnoi  Fiziologii  i  Biokhimii. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-07297 


COMPOSITION  OF  ORGANIC  ACIDS  DIS- 
SOLVED IN  SURFACE  WATERS  (O  SOSTAVE 
ORGANICHESKIKH  KISLOT,  RAST- 

VORENNYKH  V  POVERKHNOSTNYKH 
VODAKH), 

Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07298 


SPECTROGRAPHIC      DETERMINATION      OF 

HEAVY  METALS  IN  NATURAL  WATERS  AT 

INCREASED  CHROMIUM  CONCENTRATIONS 

(SPEKTROGRAFICHESKOYEOPREDELENIYE 

TYAZHELYKH  METALLOV  V  PRmODNYKH 

VODAKH    PRI    POVYSHENNYKH    KONTSEN- 

TRATSIYAKH  KHROMA), 

Gidrokhimicheskii       Institut,        Novocherkassk 

(USSR). 

V.  Ya.  Yeremenko,  and  Ye.  A.  Mel'nikov. 

In:      Formirovaniye      khimicheskogo      sostava, 

zagryazneniye  i  samoochishcheniye  poverkhnost- 

nykh    vod.    Metody    analiza    prirodnykh    vod; 

Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 

p  103-107,  1971.  3  tab,  5  ref. 

Descriptors:  'Water  chemistry,  'Analytical 
techniques,  'Spectroscopy,  'Heavy  metals, 
'Chromium,  Nickel,  Cobalt,  Copper,  Molyb- 
denum, Titanium,  Aluminum,  Iron,  Lead,  Man- 
ganese. 

Identifiers:  'USSR,  'Water  samples,  Vanadium, 
Silver,  Tin,  Bismuth. 

On  the  basis  of  a  method  developed  by  the 
Novocherkassk  Hydrochemical  Institute  for  spec- 
trographs determination  of  heavy  metals  in  natu- 
ral waters,  the  presence  of  80  micrograms  of  Cr 
(VI)  and  100  micrograms  of  Cr  (HI)  in  a  0.5-liter 
water  sample  does  not  interfere  with  determina- 
tion of  other  elements  (Ni,  Co,  Ag,  Cu,  V,  Sn,  Mo, 
Ti,  Al,  Bi,  Fe,  Pb,  and  Mn),  which  are  determined 
with  an  error  not  exceeding  plus  or  minus  20%.  A 
method  was  also  developed  to  determine  Ni,  Co, 
Ag,  Cu,  V,  Sn,  Mo,  Bi,  Pb,  and  Mn  in  natural 
waters  when  the  Cr  (III)  concentration  in  a  0.5-liter 
water  sample  was  1  mg.  The  determination  accura- 
cy of  this  method  was  also  plus  or  minus  20%.  (See 
also  W72-07295)  (Josefson-USGS) 
W72-07303 


SEPARATION      OF      HYDROCARBONS      IN 
WATER      BY      GAS-LIQUID      CHROMATOG- 
RAPHY      (RAZDEL'NOYE      OPREDELENIYE 
UGLEVODORODOV   V   VODAKH   METODOM 
GAZO-ZHIDKOSTNOY  KHROMATOGRAFII), 
Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 
Vodosnabzheniya,       Kanalizatsii,       Gidrotekh- 
nicheskikh         Sooruzhenii         i         Inzhenernoi 
Gidrogeologii,  Moscow  (USSR). 
Yu.  Yu.  Lur'ye,  V.  A.  Panova,  and  Z.  V. 
Nikolayeva. 


In:  Formirovaniye  khimicheskogo  sostava, 
zagryazneniye  i  samoochishcheniye  poverkhnost- 
nykh  vod.  Metody  analiza  prirodnykh  vod; 
Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 
p  108-125,  1971.  10  fig,  8  tab,  6  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Analytical   techniques,    'Gas    chromatography, 
'Organic  compounds,  Oil,  Aqueous  solutions,  Pol- 
lutant identification. 
Identifiers:  'USSR,  Chromatograms. 

Gas  chromatography  was  proposed  for  determin- 
ing and  identifying  individual  hydrocarbons  of 
petroleum  in  water  following  their  preliminary 
separation  from  water  by  direct  extraction  with 
hexane  or  chloroform,  and  adsorption  on  activated 
carbon  prior  to  desorption  by  chloroform. 
Hydrocarbons  can  be  identified  from  general  chro- 
matograms provided  no  specific  accuracy  is 
required  in  their  identification.  When  specific  ac- 
curacy is  required,  hydrocarbons  must  first  be 
separated  on  silica  gel  into  paraffin-naphthene  and 
aromatic  components.  The  method  can  be  used  in 
many  cases  to  identify  pollutants  and  the  main  pol- 
lution offender.  Determination  accuracy  of  the 
method  corresponds  to  the  accuracy  of  gas-liquid 
chromatography,  which  is  plus  or  minus  4  %-5%. 
(See  also  W72-07295)  (Josefson-USGS) 
W72-07304 


WATER    QUALITY    CHARACTERIZATION    - 
TRACE  ORGANICS, 

Mellon  Inst.,  Pittsburgh,  Pa. 

R.  A.  Baker,  and  B.  A.  Malo. 

American    Society   of   Civil   Engineers,   Journal 

Sanitary  Engineering  Division,  Vol.  93,  No.  SA6, 

p.  41-54,  Paper  5637,  December  1967.  60  ref. 

Descriptors:  Water  treatment,  'Water  quality, 
Sanitary  engineering,  'Microorganisms,  'Chro- 
matography, 'Spectroscopy,  'Analytical 
techniques,  'Water  analysis,  'Organic  com- 
pounds, Pollutant  identification. 
Identifiers:  'Trace  organics. 

A  need  exists  for  analytical  procedures  which  per- 
mit identification  and  quantification  of  organic 
contaminants  in  aqueous  systems  in  the  milligram 
per  liter  to  microgram  per  liter  or  lower,  concen- 
tration range.  The  instrumental  procedures  which 
are  most  promising  at  present  involve  spectro- 
graphic  and  chromatographic  techniques.  How- 
ever, most  of  these  instruments  lack  the  sensitivity 
to  analyze  the  organic  directly  at  the  levels  found 
in  natural  and  waste  waters.  Preliminary  concen- 
tration techniques  which  do  not  alter  either  the  in- 
dividual organic  constituents  or  their  relative  dis- 
tribution in  complex  mixture  are  essential.  Typical 
concentration  and  analytical  procedures  are 
reviewed  with  indications  of  sensitivity,  limita- 
tions, and  applications  to  water  technology.  (Bean- 
AWWARF) 
W72-07341 


REAGENTS  FOR  DETERMINATIONS  OF 
TRACE  IMPURITIES  IN  WATER, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
A.  L.  Caskey,  F.  N.  Abercrombie,  R.  J. 
Antepenko,  G.  D.  Carlson,  and  R.  A.  Cox. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  597,  $3.00  in  paper  copy, 
$0.95    in    microfiche.    Illinois    Water   Resources 
Center  Research,  Urbana,  Report  No.  49,  Februa- 
ry 1972.  249  p,  36  fig,  35  tab,  165  ref.  OWRR  A- 
022-ILL  (2). 

Descriptors:  'Pollutant  identification,  'Nitrates, 
'Cobalt,  'Trace  elements,  'Sulfonates,  'Spec- 
trophotometry, Nitrites,  Heavy  metals,  Instru- 
mentation, Groundwater,  Analytical  techniques, 
'Organic  acids. 
Identifiers:  'Reagents. 

Sensitive,  specific,  stable,  water-soluble  reagents 
are  needed  for  rapid,  spectrophotometric  deter- 
minations of  trace  impurities  in  water.  Syntheses, 
purifications,     and     characterizations     of     the 


naphthol-mono-sulfonic  acids  are  described.  Data 
essential  to  the  quantitative  evaluation  of  various 
naphtholsulfonic  acids  is  presented.  A  new 
method  for  the  determination  of  nitrate  in  water  is 
described;  the  proposed  method,  which  uses  2- 
nitroso-l-naphthol-4-sulfonic  acid,  is  much  more 
rapid  than  the  presently  accepted  standard 
methods  for  determination  of  nitrate.  Another 
method,  which  uses  l-naphthol-4-sulfonic  acid  for 
the  determination  of  nitrate  and  proposed  by 
another  worker  has  been  critically  evaluated  and 
found  to  be  satisfactory  only  under  very  carefully 
controlled  conditions.  A  new  reagent,  sodium  2- 
nitroso-l-naphthol-5-sulfonate,  has  been  proposed 
for  the  rapid,  specific,  sensitive  determination  of 
cobalt  in  natural  waters.  The  method  can  readily 
be  applied  to  such  diverse  systems  as  lakes  where 
agricultural  fertilizer  run-off  may  be  significant,  to 
effluents  from  plants  in  the  metallurgical  industry, 
to  natural-water  systems  in  highly  mineralized 
areas,  and  to  run-off  from  strip-mined  lands.  Ef- 
fective new  research  areas  are  identified  as  an  ex- 
tension of  the  work  reported  here:  better  methods 
for  the  determination  of  nitrate  in  water,  and  more 
sensitive  methods  for  the  determination  of  cobalt 
in  water  are  envisioned. 
W72-07354 


TRACE  ELEMENTS  IN  BLACK  SEA 
SAPROPEL  MUDS  AND  THEIR  INTERACTION 
WITH  ORGANIC  INTERACTION  WITH  OR- 
GANIC MATTER  (RASSEYANNYYE  ELEMEN- 
TY  V  SAPROPELEVYKH  ILAKH  CHERNOGO 
MORYA  I  IKH  VZAIMOSVYAZ'  S  OR- 
GANICHESKIM  VESHCHESTVOM), 
Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
anologii. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07456 


ON  DETERMINATION  OF  BOD  AND  PARAME- 
TERS IN  POLLUTED  STREAM  MODELS  FROM 
DO  MEASUREMENTS  ONLY, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Electrical 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07470 


REGIONAL     ANALYSIS     OF     STREAMFLOW 
CHEMICAL  QUALITY  IN  TEXAS, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07476 


THE  ACETYLENE  REDUCTION  ASSAY  FOR 
MEASURING  NITROGEN  FIXATION  IN 
WATERLOGGED  SOIL, 

Department    of    Agriculture,    Beaverlodge    (Al- 
berta). Research  Station. 
For  primary  bibliographic  entry  see  Field  02K. 

W72-07557 


TRACE  ELEMENTS  IN  NATURAL  WATERS  OF 
THE  SEMD7ALATINSK  REGION,  (IN  RUS- 
SIAN), 

For  primary  bibliographic  entry  see  Field  02K. 
W72-07565 


WATER-QUALITY  RECORDS  FOR  THE  HUB- 
BARD CREEK  WATERSHED,  TEXAS,  OC- 
TOBER 1967-SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07577 


THE  PHYSICAL  AND  CHEMICAL  CONDI- 
TIONS OF  CHESAPEAKE  BAY;  AN  EVALUA- 
TION, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-07597 
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OCCURRENCE   OF   ALKYLMERCURY   COM- 
POUND IN  CAUSTIC  SODA  FACTORY, 

Kurume  Univ.  (Japan).  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-07620 


METHOD  FOR  DIRECT  MEASUREMENT  OF 
THE  RADIUM  AND  RADON  CONTENT  OF 
SPRING  WATERS  USING  GAMMA  SPEC- 
TROMETRY, 

Lyon  Univ.  (France).  Faculty  of  Medicine  and 

Pharmacy;   and   Lyon   Univ.   (France).   Lab.   of 

Biological  Physics. 

C.  A.  BiZollon,  R.  Moret,  and  J.  P.  Molgatini. 

Ann  Phys  Biol  Med.  5  (1)  1971 .  45-63. 

Identifiers:      Direct,      Gamma,      Measurement, 

Method,  Radium,  Radon,  Spectrometry,  Spring. 

A  direct  method  allowing  the  measurement  of  Ra 
and  Rn  in  spring  waters  is  described.  The  method 
is  developed  and  applied  to  several  spring  waters 
coming  from  Massif  Central  and  Alps. --Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-07642 


PREPARATION  OF  SINGLE-LAYER  TISSUE 
CULTURE  FROM  CRUCIAN  CARP  AND  COM- 
MON CARP  GONADS,  (PRIGOTOVLENIE  OD- 
NOSLOINOI  KUL'TURY  TKANEI  IZ  GONAD 
KARASYA  I  KARPA), 

Gosudarstvennyi  Nauchno-Issledovatelskii  In- 
stitut  Ozernogo  i  Rechnogo  Rybnogo  Khozyaist- 
va,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-07643 


MARINE  RESOURCES  SPECTROMETER  EX- 
PERIMENT, 

TRW  Systems  Group,  Redondo  Beach,  Calif. 
R.  C.  Ramsey. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  685,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  November  1971. 
83  p,  146  fig,  3  tab.  Contract  No.  N62306-71-C- 
0153. 

Descriptors:    *Remote   sensing,   *Spectrometers, 
•Fish,  Mullets,  Mississippi,  California,  Gulf  of 
Mexico,  Ocean,  Spectroscopy,  Systematics. 
Identifiers:     Menhaden,     Anchovy,     Epipelagic 
schools,  Spectral  reflectance. 

Studies  were  conducted  to  evaluate  the  feasibility 
of  remote  sensing  techniques  to  identify  epipelagic 
schools  of  marine  fish.  It  was  determined  that  aeri- 
al spectrometry  is  not  a  recommended  procedure. 
Spectral  contract  ratios  in  the  visible  region  of  the 
spectrum  between  the  radiance  from  fish  schools 
and  adjoining  water  were  obtained  by  an  airborne 
spectrometer.  Most  of  the  data  presented  are  of 
menhaden  just  after  capture  in  a  purse  seine,  and 
of  natural  mullet  schools.  These  data  were  taken 
from  a  helicopter  near  the  Mississippi  Delta.  Addi- 
tional data  for  natural  anchovy  schools  were  ob- 
tained off  the  coast  of  Southern  California  from  a 
seaplane.  A  repeatable  signature  for  the  mullet 
was  definitely  established.  Useful  contrast  ratios 
were  not  obtained  for  the  menhaden  or  anchovy 
schools.  For  the  menhaden,  this  was  due  to  the 
muddy  water  caused  by  seining  operations.  If  ad- 
ditional studies  are  pursued,  an  instrument  utiliz- 
ing a  selectable,  differential  waveband  comparison 
technique  is  recommended.  Additionally,  con- 
siderably more  data  are  required  on  many  species 
taken  under  different  environmental  conditions  to 
establish  definite  signatures  for  the  species  of  in- 
terest. Even  then,  the  probability  of  an  airborne 
spectrometer  replacing  or  significantly  aiding 
human  fish  spotters  is  doubtful.  However,  these 
series  of  tests  have  not  fully  explored  the  potential 
of  visual  spectroscopy  as  an  aid  to  stock  assess- 
ment and  management.  (Mortland-Battelle) 
W72-07649 


WATER  USES  AND  WASTES  IN  THE  TEXTILE 
INDUSTRY, 

Clemson  Univ.,  S.C. 


For  primary  bibliographic  entry  see  Field  05B. 
W72-07650 


QC  TOOLS  SNIFF  POLLUTANTS. 

Quality  Progress,  Vol.  4,  No.  12,  p  4-5,  December 
1971. 

Descriptors:  *Pollutant  identification,  'Instrumen- 
tation, 'Monitoring,  'Automation,  'Computers, 
Equipment,  Water  pollution,  Industrial  wastes, 
Gas  chromatography,  Pollutants,  Water  quality 
control,  Organic  wastes,  Chemical  wastes, 
Analytical  techniques. 

Identifiers:  'Organic  pollution,  Detection, 
Genesee  River. 

Eastman  Kodak  Company  uses  a  computerized 
gas  chromatograph  to  detect  and  identify  vapors  in 
pipes  carrying  industrial  wastes  through  its  largest 
manufacturing  complex,  Kodak  Park.  The  gas 
chromatograph  identifies  possible  pollution 
sources,  analyzes  chemicals,  and  can  raise  an 
alarm  after  detecting  and  identifying  potentially 
troublesome  vapors.  The  computer  can  handle  cal- 
culations as  to  what  chemicals  are  present  and  the 
amounts  for  20  gas  chromatographs  simultane- 
ously. Scientists  at  North  American  Rockwell  Cor- 
poration's Rocketdyne  Division  have  developed  a 
method  for  detecting  organic  pollution  in  water  in 
15-30  minutes  utilizing  analytical  hardware, 
mathematical  logic,  and  computer  procedures. 
This  new  technique,  which  involves  heating  a  pol- 
luted water  sample  to  a  high  temperature  and 
separating  the  resulting  gaseous  mixture  into  its  in- 
dividual components,  is  being  studied  jointly  by 
Rocketdyne  and  EPA.  The  method  has  been 
demonstrated  with  a  single  material  and  a  mixture 
of  materials.  Presently,  up  to  four  compositions  in 
water  can  be  determined.  (Holoman-Battelle) 
W72-07652 


OPTICAL  MULTICHANNEL  ANALYZER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-07653 


DUAL  ULTRAVIOLET  SENSOR, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-07654 


SHORT     CUT     FUSED     PEAK     RESOLUTION 
METHOD  FOR  CHROMATOGRAMS, 

International  Business  Machines  Corp.,  Palo  Alto, 

Calif.  Data  Processing  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07655 


BETA-GLUCOSU)ASE  ENZYME  DETERMINA- 
TION WITH  ION-SELECTIVE  ELECTRODES, 

State   Univ.   of   New   York,   Buffalo.   Dept.   of 

Chemistry. 

R.  A.  Llenado,  and  G.  A.  Rechnitz. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  468-471,  7 

fig,  1  tab,  23  ref,  March  1972. 

Descriptors:  'Enzymes,  'Membranes,  'Elec- 
trochemistry, Separation  techniques,  Ion 
exchange,  Hydrogen  ion  concentration, 
Fluorometry,  Laboratory  equipment,  Ions,  Equip- 
ment. 

Identifiers:  'Ion  selective  electrodes,  *Beta-glu- 
cosidase,  'Amygdalin,  Method  validation,  Cya- 
nides, Biological  samples,  Acetylcholinesterase, 
Assay,  Substrate  concentration,  Membrane  elec- 
trodes. Precision,  Detection  limit. 

A  new  analytical  method  is  described  for  the  assay 
of  beta-glucosidase  based  on  the  reaction  rate  for 
hydrolysis  of  amygdaline  as  measured  with  a  cya- 
nide ion  selective  electrode  under  controlled  con- 
ditions. The  cyanide  produced  by  the  enzyme 
reaction  is  sensed  by  the  electrodes,  and  a  plot  of 
potential  versus  time,  which  gives  the  reaction  rate 


measurement,  is  automatically  recorded  using  a 
Beckman  Model  1055  recorder.  At  a  fixed  enzyme 
concentration,  the  initial  rate  increases  with  amyg- 
dalin concentration  until  a  nonlimiting  excess  of 
substrate  is  reached.  pH  and  temperature  affect 
reaction  rate.  With  this  method,  as  little  as  0.01  mg 
of  enzyme  per  100  microliters  can  be  determined 
with  a  precision  of  two  percent  and  an  analysis 
time  of  approximately  one  minute  as  compared  to 
the  30  minutes  required  by  Robinson's  fluoromet- 
ric  technique  and  methods  based  on  salicin.  (Jef- 
feris-Battelle) 
W72-07656 


INTRINSIC  END-POINT  ERRORS  IN  TITRA- 
TION WITH  ION  SELECTIVE  ELECTRODES. 
CHELOMETRIC  TITRATIONS, 

Georgia  Univ.,  Athens.  Dept.  of  Chemistry. 

P.  W.  Carr. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  452-456,  4 

fig,  5  tab,  11  ref,  March  1972. 

Descriptors:  'Volumetric  analysis,  'Chelation, 
Electrodes,  Ions,  Mathematical  studies,  Equa- 
tions, Chemical  precipitation,  Methodology, 
Statistical  methods,  Analytical  techniques. 
Identifiers:  'End-point  errors,  'Ion  selective  elec- 
trodes, 'Chelometric  titrations,  Gran  plots,  Ionic 
interference,  Method  evaluation,  Errors,  Chemi- 
cal interference,  Precision. 

The  precision  of  chelometric  titrations  using  ion 
selective  electrodes  as  end-point  indicators  was 
tested  in  order  to  ascertain  the  existence  of  end- 
point  errors.  The  major  part  of  the  work  was  con- 
cerned with  end  points  located  from  the  inflection 
point  in  the  potential  volume  curve;  however,  the 
case  of  titration  to  a  preset  end-point  potential  or 
by  the  method  of  Gran  plots  was  also  evaluated. 
The  position  of  the  inflection  point  depends 
strongly  upon  beta,  defined  as  the  product  of  the 
equilibrium  constant  (K  to  the  zero  prime  power) 
and  the  initial  analyte  concentration  (C  subcapital 
A  to  the  zero  prime  power),  and  upon  the  mag- 
nitude of  the  ionic  interference  (b).  As  implied 
from  the  results  obtained,  the  error  increases  as 
beta  decreases  or  b  increases.  To  achieve  a  preci- 
sion better  than  plus  or  minus  0.1  percent,  titra- 
tions must  be  carried  out  under  conditions  where 
beta  is  greater  than  10,000  and  b  is  less  than  0.01. 
Titration  to  a  preset  potential  was  shown  to  be  su- 
perior to  the  inflection-point  method  only  under 
restricted  conditions  where  b  and  beta  are  both 
small.  The  method  of  Gran  plots  did  not  entail  any 
serious  determinate  errors;  however,  as  ionic  in- 
terference increased,  the  precision  deteriorated. 
Under  titration  conditions,  where  activity  coeffi- 
cients and  liquid  junction  potentials  are  constant, 
Gran's  method  is  preferable.  (Jefferis-Battelle) 
W72-07657 


IONIZATION  SOURCES  IN  MASS  SPEC- 
TROMETRY, 

Du  Pont  Instruments,  Monrovia,  Calif. 

E.  M.  Chait. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  77-88,  91,7 

fig,  13  ref,  March  1972. 

Descriptors:  'Ionization,  'Instrumentation,  Spec- 
trometers, Ions,  Chromatography,  Analytical 
techniques,  Chemical  analysis,  Methodology, 
Molecular  structure. 

Identifiers:  'Mass  spectrometry,  'Ion  sources, 
Field  ionization,  Chemical  ionization.  Spark 
source  ionization,  Surface  ionization,  Photo 
ionization,  Forensics,  Toxicology,  Plasma  chro- 
matography, Electron  impact  ionization, 
Polymers,  Cold  electron  sources. 

The  various  ionization  sources  utilized  in  mass 
spectrometry  are  discussed  in  relation  to  (1)  types 
of  samples  analyzed,  (2)  description  and  principle 
of  operation,  and  (3)  limitations.  The  ion  sources 
include  field,  chemical,  spark  source,  surface, 
photo,  and  electron  impact.  The  electron  impact 
source  is  the  most  commonly  used  and  highly 
developed  ionization  method.  However,  the  trend 
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is  toward  more  gentle  methods  of  ionization  for 
very  specific  detection  of  limited  classes  of  com- 
pounds. Field  and  chemical  ionizations  will  be 
used  increasingly  in  the  area  of  increased  molecu- 
lar ion  abundance  and  simplified  spectra.  Future 
developments  in  ion  sources  will  probably  include 
new  methods  for  the  analysis  of  previously  in- 
tractable solid  materials  such  as  polymers  and  cold 
electron  sources,  radioactive  beta  emitters  such  as 
Nickel-63  which  has  been  successfully  demon- 
strated in  the  plasma  chromatograph,  a  very  sensi- 
tive device  for  air  pollution  sampling.  (Jefferis- 
Battelle) 
W72-07658 


EFFECT  OF  MERCURY  ON  ALGAL  GROWTH 
RATES, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07660 


ANALYSIS  OF  ARSENIC  AND  BROMINE  IN 
MARINE  AND  TERRESTRIAL  OILS, 

Central  Inst,  for  Industrial  Research,  Oslo  (Nor- 
way). 
G.  Lunde. 

Journal  of  the  American  Oil  Chemists'  Society, 
Vol  49,  No  1 ,  p  44-47,  January  1972.  1  fig,  4  tab,  9 
ref. 

Descriptors:  *Oil,  'Separation  techniques, 
'Neutron  activation  analysis,  Arsenic  compounds, 
Distillation,  Lipids,  Marine  plants,  Marine 
animals.  Fish,  Shrimp,  Lobsters,  Clams,  Mussels, 
Snails,  Herrings,  Aquatic  weeds. 
Identifiers:  *Animal  oils,  'Vegetable  oils, 
Bromine,  Fish  oil,  Saponification,  Seaweed, 
Soybean  oil.  Linseed  oil,  Cod  liver  oil,  Mackerel 
oil,  Silica  gel,  Starfish,  Squid,  Capelin,  Plaice, 
Biological  samples,  Mallotus  villosus,  Clupea 
harengus,  Sacomber  scomber,  Gadus  morrhua, 
Pleuronectes,  Pecten  maximum,  Ommatos- 
trephes,  Asterias  rubens,  Pandalus  borealis, 
Homarus  vulgaris,  Mytilus  edulis,  Littorina  lit- 
torea,  Laminaria  digitata,  Laminaria  saccharina, 
Laminaria  hyperborea,  Ascophyllum  nodosum, 
Fucus  vesiculosus,  Fucus  serratus,  Fucus  spiralis, 
Pelvetia  canaliculata. 

Analytical  results  indicate  that  lipid  soluble 
bromine  and  arseno  organic  compounds  are 
characteristic  of  marine  animal  and  plant 
(seaweed)  oils.  Oils  were  produced  and  saponified 
using  conventional  methods,  and  neutron  activa- 
tion techniques  were  used  to  analyze  for  bromine 
and  arsenic.  Samples  of  cod  liver  oil  and  oil  ex- 
tracted from  mackerel  fillets  were  fractionated  on 
silica  gel  columns  to  determine  bromine.  In  addi- 
tion to  showing  the  presence  of  bromine  and  ar- 
senic, the  results  indicated  that  bromine  is  not  lo- 
calized in  any  particular  compound  or  type  of 
compounds.  Bromine-containing  compounds  were 
relatively  stable;  arseno-containing  compounds 
were  not.  Saponification  showed  that  some  of  the 
arsenic  and  bromine  compounds  were  in  the  fatty 
acid  fractions  while  others  appeared  in  the  water 
soluble  fraction.  (Mortland-Battelle) 
W72-07662 


COMPOSITION  OF  PHYTOPLANKTON  OFF 
THE  SOUTHEASTERN  COAST  OF  THE 
UNITED  STATES, 

Old  Dominion  Univ.,  Norfolk,  Va. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07663 


EFFICIENT  METHOD  FOR  DEGASSING  SUR- 
FACTANT SOLUTIONS  FOR  POLARO- 
GRAPHIC  ANALYSIS, 

Hunter  Coll.,  New  York. 

J.  Novodoff,  and  H.  W.  Hoyer. 

Analytical  Chemistry,  Vol  44,  No  1,  p  202-203, 

January  1972.  3  fig,  6  ref. 


Descriptors:  'Surfactants,  'Polarographic  analy- 
sis, Laboratory  equipment,  Foam  separation,  Dis- 
solved oxygen,  Analytical  techniques. 
Identifiers:    Degassing,    Laboratory    techniques, 
Chemical  interference. 

Complete  removal  of  dissolved  oxygen  is  necessa- 
ry in  the  polarographic  analysis  of  most  ions,  since 
the  polarographic  waves  of  oxygen  at  -0.05  and-0.9 
volts  vs.  SCE  might  interfere  with  analysis.  When 
surfactant  material  is  involved  in  polarographic 
analysis,  removal  of  oxygen  by  usual  degassing 
techniques  results  in  extensive  foaming,  or 
requires  use  of  elaborate  apparatus.  A  new  method 
involves  a  disk  device  fabricated  from  lucite 
plastic  which  simultaneously  degasses  surfactant 
solutions  and  breaks  foam  when  generated.  Excel- 
lent results  were  obtained  using  this  device.  The 
disk  can  be  adapted  to  any  polarographic  cell  and 
fabricated  from  any  easily  machined  material. 
(Mackan-Battelle) 
W72-07665 


IDENTIFICATION  AND  ESTIMATION  OF 
NEUTRAL  ORGANIC  CONTAMINANTS  IN 
POTABLE  WATER, 

Iowa    State    Univ.,    Ames.    Inst,    for    Atomic 

Research;  and  Iowa  State  Univ.,  Ames.  Dept.  of 

Chemistry. 

A.  K.  Burnham,  G.  V.  Calder,  J.  S.  Fritz,  G.  A. 

Junk,  and  H.  J.  Svec. 

Analytical  Chemistry,  Vol  44,  No  1,  p  139-142, 

January  1972.  3  tab,  10  ref. 

Descriptors:  'Separation  techniques,  'Gas  chro- 
matography, 'Organic  compounds,  Industrial 
wastes,  Water  pollution,  Pollutant  identification, 
Laboratory  equipment,  Trace  elements,  Potable 
water. 

Identifiers:  'Mass  spectrometry,  Detection  limits, 
Resins,  Absorbents,  Methyl  isobutyl  ketone,  n- 
Hexanol,  Ethyl  butyrate,  Benzene,  Naphthalene, 
Benzene  sulfonic  acid,  p-Toluene  sulfonic  acid, 
Benzoic  acid,  Phenylenediamine,  2-Hydroxy-3- 
napththoic  acid,  Phenol,  2  4-Dimethylphenol,  p- 
Nitrophenol,  2-Methylphenol,  4  6-Dinitro-2- 
aminophenol,  Aniline,  o-Cresol,  Acenaphthylene, 
1-Methylnaphthalene,  Methylindenes  (Two 
isomers),  Indene,  Acenaphthene,  2  2- 
Benzothiophene,  Isopropylbenzene,  Ethyl 
benzene,  Naphthalene,  2  3-Dihydroindene,  Alkyl- 

2  3-dihydroindene,  Alkyl  benzenes,  Alkyl 
benzothiophenes,  Alkyl  naphthalenes. 

Because  of  the  disadvantages  of  charcoal  absorp- 
tion and  solvent  extraction  techniques  for  retrieval 
of  trace  organic  contaminants  in  drinking  water,  a 
new  method  has  been  developed  using  XAD-2  and 
XAD-7  macroreticular  resin  beds.  These  beds  can 
extract  weak  acids,  bases,  and  neutral  compounds 
quantitatively  from  polluted  water.  Resolution 
levels  of  parts  per  billion  to  parts  per  million  are 
possible  with  a  gas  chromatograph-mass  spec- 
trometer combination  and  spectrometric  methods. 
The  apparatus  consists  of  a  1.5  cm  column  filled 
with  7.0  cm  of  100-150  mesh  Rohm  and  Haas 
XAD-2  or  7  resins.  Spiked  water  samples  were 
tested  and  used  as  a  basis  for  comparison  with 
samples  from  a  well  contaminated  with  organic 
compounds.  It  was  assumed  that  retention  and  elu- 
tion  efficiency  of  the  column  was  100  percent  over 

3  runs.  The  source  of  the  contamination  was  ap- 
parently a  coal  gas  plant.  The  compounds 
identified  by  this  method  were  consistent  with  the 
source  of  contamination.  The  simplicity  of  equip- 
ment allows  easy  field  sampling.  The  sorption 
process  appears  reversible  yielding  qualitative  and 
quantitative  results.  (Mackan-Battelle) 
W72-07666 


INTERACTIVE  GEL  NETWORKS.  I.  TREAT- 
MENT OF  SIMPLE  COMPLEXATION  AND 
MASKING  PHENOMENA, 

National  Bureau  of  Standards,  Washington,  D.C. 

Inst,  for  Materials  Research. 

D.  H.  Freeman. 

Analytical  Chemistry,  Vol  44,  No  1,  p  117-120, 

January  1972.  1  fig,  5  tab,  1 1  ref. 


Descriptors:    'Separation   techniques,    Chemical 
stratification,  Chemical  analysis. 
Identifiers:   'Liquid  chromatography,   'Masking, 
Complexation,   Gels,   Interactive   gel   networks, 
Solute  dimerization,  Chemical  interference. 

The  stoichiometry  and  theory  of  simple  acceptor: 
donor  complexation  equilibria,  treated  as  idealized 
associative  processes  are  explored.  These  interac- 
tions extend  the  separation  capabilities  provided 
by  gel  chromatography.  Chromatographic  mea- 
surements involving  a  diffusible  solute  and  solvent 
and  the  nondiffusible  gel  component  can  be  pre- 
dicted and  evaluated  by  equations  developed 
herein.  Systems  treated  include:  (1)  inert  species, 
(2)  simple  solute:gel  complexation,  (3)  solute.gel 
complexation  with  solvent:gel  masking,  (4) 
solute:gel  complexation  with  solvent:solute  mask- 
ing, and  (5)  the  effects  of  solute  dimerization  and 
solute  disfunctionality.  Interactions  are  expressed 
in  terms  of  distribution  coefficient  expressions, 
which  are  tied  to  the  equation  for  liquid  chro- 
matography. The  results  are  directly  applicable  to 
the  experimentally  measured  solute  distribution 
coefficient.  (Mackan-Battelle) 
W72-07667 


RAPID  SEPARATION  AND  DETERMINATION 
OF  NONIONIC  SURFACTANTS  OF  THE 
POLYETHYLENE  GLYCOL-MONOALKYL 

PHENYL  ETHER-TYPE  BY  COLUMN  LIQUID 
CHROMATOGRAPHY, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Analyti- 
cal Chemistry. 

J.  F.  K.  Huber,  F.  F.  M.  Kolder,  and  J.  M.  Miller. 
Analytical  Chemistry,  Vol  44,  No  1,  p  105-110, 
January  1972. 6  fig,  1  tab,  35  ref. 

Descriptors:  'Laboratory  equipment,  Surfactants, 
Detergents,  Water  analysis,  Phase  diagrams,  Pol- 
lutant identification. 

Identifiers:  'Liquid  chromatography,  'Non-ionic 
surfactants,  Detection  limits,  Polyoxyethylene, 
Polyoxypropylene,  Alkyl  phenol  ethyoxylates. 

Because  of  the  widespread  use  of  non-ionic  sur- 
factants in  detergents  and  as  emulsifying  agents  in 
cosmetics  and  paints,  research  was  conducted  to 
improve  chromatographic  methods  for  routine 
analysis  and  water  pollution  studies.  Liquid  chro- 
matography employing  a  custom  23  cm  column  in- 
jection port,  and  ultraviolet  detector  was  chosen 
as  the  most  feasible  method.  Use  of  these  com- 
ponents was  aimed  at  finding  a  phase  system  yield- 
ing a  linear  isothermic  distribution  with  maximal 
selectivity  for  polyethylene  glycol-non  phenyl 
ethers.  The  phase  system  using  PGE-400  as  the 
stationary  phase  provided  rapid  routine  analysis. 
Analysis  was  achieved  for  a  series  of  adducts  of  1- 
20  ethylene  oxide  units  with  subsequent  charac- 
terization of  commercial  products.  Time  for 
separation  varied,  depending  on  resolution  and 
component  member,  from  5-30  minutes.  Approxi- 
mate precision  is  0.4  percent,  with  a  detection  limit 
estimated  at  0.2  micrograms.  (Mackan-Battelle) 
W72-07668 


D3ENTIFICATION  OF  HYDROCARBON  POL- 
LUTANTS ON  SEAS  AND  BEACHES  BY  GAS 
CHROMATOGRAPHY, 

Shell  Research  Ltd.,  Chester  (England).  Thornton 

Research  Centre. 

E.  R.  Adlard,  L.  F.  Creaser,  and  P.  H.  D. 

Matthews. 

Analytical  Chemistry,   Vol  44,   No   1,   p  64-73, 

January  1972. 9 fig,  Href. 

Descriptors:  'Gas  chromatography,  'Oil, 
Beaches,  Oceans,  Sulfur,  Fuels,  Water  pollution 
sources,  Water  analysis,  Flame  photometry,  Pol- 
lutant identification,  Laboratory  equipment,  Sea 
water,  Chromatography. 

Identifiers:  'Oil  characterization,  Flame 
photometric  detectors,  Crude  oil.  Fuel  oil,  Oil 
residues,  Flame  ionization  detectors,  Hydrocar- 
bon pollutants,  Capillary  columns,  Boiling  point, 
Oil  fingerprinting. 


37 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


Identification  of  general  classifications  of 
hydrocarbon  pollutants,  i.e.,  crude  oils,  fuel  oils, 
residues,  can  be  accomplished  more  accurately  by 
a  modified  gas  chromatographic  technique  which 
requires  no  sample  preparation,  needs  only  small 
samples,  and  uses  standard  and  relatively  inexpen- 
sive equipment.  'Fingerprinting'  of  the  pollutants 
is  possible  by  determining  boiling  ranges  and  or- 
ganic sulfur  contents.  The  experimental  procedure 
employs  a  flame  ionization  detector  (FID)  coupled 
with  a  flame  photometric  sulfur  detector  (FPD)  for 
simultaneous  sample  analysis.  Details  and  modifi- 
cations of  the  equipment  are  presented  with 
discussion  on  the  application  of  the  technique  to 
pollution  studies.  Chromatograms  obtained  in- 
dicate that  sulfur  contents  of  samples  can  be  esti- 
mated and  used  as  'fingerprints'  to  identify  the 
pollutant.  Weathering  can  be  shown  by  FID  data 
because  of  the  loss  of  volatile  material.  Weather- 
ing has  small  effect  on  FPD  fingerprinting.  FPD  al- 
lows identification  of  degraded  pollutants  since 
sulfur  selective  microorganisms  are  less  common 
than  paraffin  selective  ones.  Use  of  capillary 
columns  for  introduction  of  samples  increases 
resolution,  but  samples  must  be  prepared  and  be 
of  lower  sulfur  content.  Advantages  of  the 
procedure  are:  rapid  screening,  cheap  operation, 
availability  of  equipment,  and  increased  diagnostic 
value.  (Mackan-Battelle) 
W72-07669 


DETECTION  AND  QUANTITATIVE  DETER- 
MINATION OF  CERTAIN  CHLORINATED 
PESTICIDES  BY  MICRO-THIN  LAYER  CHRO- 
MATOGRAPHY, 

Central     Food     Technological     Research     Inst., 

Mysore  (India). 

K.  Visweswariah,  and  M.  Jayaram. 

Journal  of  Chromatography,  Vol  62,  No  3,  p  479- 

484,  November  25,  1971.  1  fig,  4  tab,  Href. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
"Pesticide  residues,  DDT,  Aldrin,  Endrin,  Spec- 
troscopy, Gas  chromatography,  Insecticides, 
Color,  Wheat,  Methodology,  Gels. 
Identifiers:  "Micro-thin  layer  chromatography, 
•Spot  diameter  method,  "Visual  extinction,  Cap- 
tan,  GHC,  DDE,  DDA,  Lindane,  DDD, 
Metabolites,  Precision,  Detection  limits,  o- 
tolidine,  Chromogenic  agents,  Chloroform,  Er- 
rors, Chemical  recovery.  Benzene  hexachloride. 
Cleanup. 

It  is  possible  to  use  a  combination  of  the  visual  ex- 
tinction and  spot  diameter  methods  on  micro-thin 
layer  chromatography  (micro-TLC)  slides  for  the 
rapid  detection  and  quantitative  estimation  of 
pesticides.  When  a  series  of  spots  of  known  con- 
centrations of  chlorinated  pesticides  was  run  on 
micro-TLC  plates,  the  minimum  quantity  detecta- 
ble using  o-tolidine  as  the  chromogenic  agent  was 
found  to  be  (1)  0.015-0.02  micrograms  for  DDT, 
lindane,  captan,  and  BHC  and  (2)  0.3  micrograms 
and  above  for  aldrin,  dieldrin,  endrin,  DDD,  DDA, 
and  DDE.  The  concentration  range  was  also  as- 
sessed by  the  different  shades  of  color  produced. 
In  order  to  eliminate  variation  in  spot  sizes  for  the 
quantitative  method,  chloroform  was  used  in 
preparing  the  silica  gel  slurry.  A  straight-line  rela- 
tionship was  found  to  exist,  in  most  cases, 
between  quantity  of  pesticide  and  spot  area.  There 
is  no  correlation  between  spot  diameter  and 
molecular  weight.  Known  quantities  of  pure  pesti- 
cide samples  were  used  to  check  the  reproducibili- 
ty and  accuracy  of  the  two  methods.  Error  in  the 
visual  extinction  method  varied  between  three  and 
five  percent  as  compared  to  4-5.7  percent  in  the 
spot  diameter  method.  Wheat  samples  treated  with 
lindane,  DDT,  and  captan  were  estimated  by  the 
visual  extinction  and  spot  diameter  methods  after 
clean-up.  Pesticide  recovery  was  90-92  percent 
with  an  accuracy  within  6  percent.  (Jefferis-Bat- 
teUe) 
W72-07670 


COMPUTER  MATCHING  OF  PYROLYSIS 
CHROMATOGRAMS  OF  PATHOGENIC 
MICROORGANISMS, 

Emory  Univ.,  Atlanta,  Ga.  Dept.  of  Chemistry. 
F.  M.  Menger,  G.  A.  Epstein,  D.  A.  Goldberg,  and 
E.  Reiner. 

Analytical  Chemistry,  Vol  44,  No  2,  p  423-424, 
February  1972.  1  tab,6ref. 

Descriptors:  "Bacteria,  "Gas  chromatography, 
"Computers,  Analytical  techniques,  Pathogenic 
bacteria,  Microorganisms,  Computer  programs, 
Systematics,  Data  storage  retrieval.  Automation, 
Chromatography. 

Identifiers:  "Pyrolysis-gas-liquid  chromatography, 
"Pyrochromatograms,  Chemotaxonomy,  Chro- 
matograms, Identification,  Gas  liquid  chromatog- 
raphy. 

The  feasibility  of  using  the  computer  to  compare 
bacterial  pyrochromatograms  in  the  identification 
of  pathogenic  species  is  demonstrated  for  the  first 
time.  Pyrochromatograms  were  obtained  with  the 
Barber-Colman  Series  5000  gas  chromatograph 
equipped  with  a  flame  ionization  detector.  A  com- 
puter program  was  written  which  directed  an  RCA 
Spectra  70/55  to  read  peak  heights  and  retention 
times  characteristic  of  an  unknown  bacterium,  to 
search  a  file  of  PELC  parameters  of  known  bac- 
teria, and  to  produce  as  output  the  identity  of  the 
unknown  if  contained  in  the  library.  All  pyrochro- 
matograms, known  and  unknown,  are  secured 
under  identical  conditions  from  90-100  micrograms 
dry  weight  of  bacteria.  Ten  unknowns  were  ex- 
amined and  nine  of  them  were  identified  correctly. 
The  one  disadvantage  is  that  the  search  program 
gives  only  a  'yes'  or  'no'  answer.  A  program  which 
quantitatively  assesses  the  degree  of  bacteria]  dif- 
ferences would  be  more  powerful.  (Holoman-Bat- 
telle) 
W72-07671 


DETERMINATION  OF  TRACES  OF  URANIUM 
BY  RADIOISOTOPE  ENERGY  DISPERSIVE  X- 
-RAY  (EDX)  ANALYSIS, 

Kennecott  Copper  Corp.,  Salt  Lake  City,  Utah. 

Research  Dept. 

C.  C.  Bertrand,  and  T.  A.  Linn,  Jr. 

Analytical  Chemistry,  Vol  44,  No  2,  p  383-384, 

February  1972.  2  tab,  1 1  ref. 

Descriptors:  "Uranium  radioisotopes,  "Aqueous 
solutions,  "X-ray  analysis,  Water  analysis,  Waste 
water  (Pollution),  Brines,  Mine  water,  Ground 
water,  Spectrophotometry,  Separation 

techniques,  Analytical  techniques,  Methodology, 
Radioactivity  techniques. 

Identifiers:  "Chemical  interference, 

"Radioisotope  energy  dispersive  x-ray,  EDX, 
Acid  process  solutions,  Uranium,  Precision. 

A  rapid,  simple  procedure  for  determining  traces 
of  uranium  in  a  variety  of  aqueous  samples  in- 
volves separation  of  the  uranium  by  the  addition 
of  barium  sulfate  which  acts  as  a  collector  of 
uranium  (IV)  and  other  III-  and  IV-valent  cations. 
The  separated  uranium  is  then  analyzed  by  EDX 
analysis.  The  relative  precision  of  the  method  was 
tested  by  ten-replicate  analysis  of  process  tailing 
solution  samples  and  compared  with  data  from  a 
solvent  extraction-spectrophotometric  method. 
The  relative  precision  ranges  from  4-20  percent  for 
20.0-1.0  ppm  uranium.  The  procedure  has  been  ap- 
plied successfully  to  samples  of  ground  water, 
acid  process  solutions,  mine  waters  with  large 
amounts  of  metal  cations,  waste  waters,  and 
brines.  (Holoman-Battelle) 
W72-07673 


IMPROVED    AMPEROMETRIC     PROCEDURE 
FOR  DETERMINING  PLUTONIUM, 

New  Brunswick  Lab.  (AEC),  N.J. 

C.  E.  Hedrick,  C.  E.  Pietri,  A.  W.  Wenzel,  and  M. 

W.  Lerner. 

Analytical  Chemistry,  Vol  44,  No  2,  p  377-378, 

February  1972.  2  tab,  6  ref. 


Descriptors:  "Volumetric  analysis,  Ions,  Chromi- 
um, Manganese,  Catalysts,  Reduction  (Chemical), 
Methodology. 

Identifiers:  "Amperometric  titration,  "Plutonium, 
"Chemical  interference,  Cerium,  Arsenite,  Osmi- 
um, Vanadium,  Arsenic,  Precision. 

The  improved  amperometric  method  for  determin- 
ing plutonium  eliminates  interference  by  cerium, 
chromium,  and  manganese  by  selective  reduction 
before  titration  with  arsenite  and  osmium  (VIII) 
catalyst.  Vanadium  interference  remains,  but 
amounts  up  to  250  ppm  can  be  tolerated.  Certain 
process  samples  were  analyzed  by  this  method  and 
compared  with  the  New  Brunswick  laboratory  ion- 
exchange  separation  method  and  a  conventional 
amperometric  method.  Tabulated  data  confirm 
that  there  is  interference  by  vanadium.  The  rela- 
tive standard  deviation  of  the  improved  am- 
perometric method  is  0.05  percent  with  an  average 
relative  difference  from  the  NBL  method  of  plus 
0.03  percent.  The  procedure  is  rapid,  requiring 
about  30  minutes  after  sample  preparation  as  com- 
pared to  about  2  hours  for  a  method  employing 
prior  separation  of  impurities  such  as  ion 
exchange.  (Holoman-Battelle) 
W72-07674 


AUTOMATED  METHOD  FOR  DETERMINA- 
TION OF  NITRILOTRIACETIC  ACU)  IN  NATU- 
RAL WATER,  DETERGENTS,  AND  SEWAGE 
SAMPLES, 

Department  of  the   Environment,   Ottawa  (On- 
tario). Inland  Waters  Branch. 
B.  K.  Afghan,  P.  D.  Goulden,  and  J.  F.  Ryan. 
Analytical  Chemistry,  Vol  44,  No  2,  p  354-359, 
February  1972.  6  fig,  2  tab,  10  ref. 

Descriptors:  "Automation,  "Water  analysis, 
"Polarographic  analysis,  "Analytical  techniques, 
"Methodology,  Detergents,  Chemical  analysis, 
Water  quality,  Sewage  effluents,  Pollutants, 
Water  pollution,  Chelation,  Lakes,  Reduction 
(Chemical),  Magnesium,  Calcium,  Copper, 
Cobalt,  Vanadium,  Ions,  Iron,  Chromium,  Fresh 
water,  Sea  water,  Automatic  control,  Heavy 
metals,  Laboratory  equipment,  Sewage,  Metals. 
Identifiers:  "Nitnlotriacetate,  "Chemical  inter- 
ference, Twin  cell  oscillographic  DC  polarograph, 
Chelating  agents,  Metal  complexes,  Zinc,  An- 
timony, Indium,  Vanadium,  Hydroxylamine 
hydrochloride,  Arsenic,  Cadmium,  Nickel, 
Chromium  (III),  Chromium  (IV),  Iron  (II),  Iron 
(HI),  Laboratory  techniques,  Detection  limit, 
Precision. 

The  method  for  determination  of  NTA  which  is 
based  on  the  formation  of  a  bismuth-NTA  com- 
plex at  pH  2  has  been  automated  using  twin  cell 
oscillographic  DC  polarography.  Determinations 
can  be  made  down  to  10  micrograms/liter  without 
any  preconcentration  or  separation  of  samples.  All 
manual  operations  of  sample  preparation  and 
polarographic  determination  are  automated  and 
analysis  may  be  performed  at  a  rate  of  15  samples 
per  hour  without  any  manual  chemical  manipula- 
tion. The  effects  of  interfering  ions  on  NTA  deter- 
mination were  studied  and  of  the  13  ions  tested, 
iron  (III)  was  found  to  be  the  only  ion  that  inter- 
fered. It  forms  a  complex  with  NTA  at  pH  2  which 
has  a  prewave  close  to  that  of  the  bismuth  com- 
plex. Reduction  of  iron  (III)  with  hydroxylamine 
eliminates  this  interference.  Quantitative  recovery 
of  NTA  from  different  metal  complexes  is  accom- 
plished by  the  described  method.  Typical  results 
obtained  by  the  Ottawa  Water  Quality  Division 
laboratory  after  using  the  automated  method  for 
over  18  months  showed  that  the  coefficient  of 
variation  of  the  method  at  100  micrograms/liter 
was  1.3  percent.  (Little-Battelle) 
W72-07675 


COULOMETRIC  MICRODETERMINATION  OF 
NEODYMIUM  USING  FEEDBACK-CO- 

NTROLLED ELECTROLYSIS  CURRENT, 

Missouri  Univ.,  Columbia. 

J.  E.  McCracken,  J.  C.  Guyon,  and  W.  D.  Shults. 
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Analytical  Chemistry,  Vol  44,  No  2,  p  305-308, 
February  1972.  3  fig,  3  tab,  9  ref. 

Descriptors:  'Electrolysis,  'Volumetric  analysis, 
Electrodes,  Electrolytes,  Ions. 
Identifiers:  'Neodymium,  'Rare-earth  elements, 
•Coulometric  titrimetry,  Coulombs,  Feedback- 
controlled  coulometric  titrator,  Complexometric 
titration,  Nd  (III),  Ion  selective  electrodes. 

Methods  have  been  developed  for  the  coulomet- 
ric, complexometric  microdetermination  of 
neodymium  using  feedback-controlled  electrolysis 
current.  Determinations  were  made  in  a  machined 
Teflon  microcoulometric  cell  that  used  a  mercury 
pool  generating  electrode  and  a  Pt  (Hg)  indicator 
electrode.  The  intermediate  electrolyte  was  an  am- 
monium acetate  buffer  solution  containing  Na2H- 
gEDTA.  Three  different  techniques  were  studied 
and  compared  using  this  chemical  system.  The  op- 
timum technique  exhibited  a  standard  deviation  of 
0.3  microgram  in  the  sample  range  1.2  to  170 
microgram  of  neodymium.  (Holoman-Battelle) 
W72-07676 


FAST     REACTION     FLOW     SYSTEM     USING 
CRYSTAL-MEMBRANE  ION-SELECTIVE 

ELECTRODES, 

State   Univ.   of   New   York,    Buffalo.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07677 


ELECTRODEPOSITION  OF  ACTINIDES  FOR 
4LPHA  SPECTROMETRIC  DETERMINATION, 

Environmental   Protection   Agency,   Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
N.  A.Talvitie. 

Analytical  Chemistry,  Vol  44,  No  2,  p  280-283, 
February  1972.  3  fig,  11  ref. 

Descriptors:  'Electrolysis,  Spectrometers,  Spec- 
roscopy,  Radioactivity,  Radioisotopes,  Separa- 
:ion  techniques,  Soils,  Urine,  Sea  water.  Uranium 
•adioisotopes. 

Identifiers:  'Electrodeposition,  'Actinides, 
'Chemical  interference,  'Alpha  spectrometry, 
Biological  samples,  Plutonium,  Thorium,  Urani- 
jm,  Americium,  Environmental  samples,  Plutoni- 
jm  radioisotopes,  Americium  radioisotopes, 
rhorium  radioisotopes,  Sample  preparation,  Plu- 
onium-238. 

rhe  electrodeposition  of  plutonium,  thorium, 
jranium,  and  americium  as  hydrous  oxides  for 
ilpha  spectrometric  determinations  is  described, 
jraphic  data  show  that  with  this  procedure 
leposition  recoveries  from  a  1M  ammonium 
tulfate  solution  at  pH  2  ranged  from  98.8  to  99.8 
>ercent  in  120  minutes  of  electrolysis  at  1.2  am- 
>eres.  A  40-minute  electrolysis  period  was 
idequate  for  the  alpha  spectrometric  determina- 
ion  of  plutonium  using  Pu-236  as  an  internal  tracer 
itandard.  In  the  absence  of  an  internal  standard, 
he  electrodeposition  efficiency  can  be  determined 
?y  repeating  the  electrodeposition.  The  complex- 
ng  action  of  the  sulfate  ion  at  pH  2  was  shown  to 
jrevent  premature  hydrolysis  and  precipitation  of 
he  actinides  as  well  as  iron  which  interferes  with 
ictinide  electrodeposition.  Oxalic  acid  will  further 
iuppress  iron  interference  but  it  inhibits  actinide 
leposition.  Cross  contamination  in  low-level 
inalyses  of  biological  and  environmental  samples 
vas  prevented  by  the  use  of  disposable 
>olyethylene  cells  and  electropolished  stainless 
iteel  planchets.  (Holoman-Battelle) 
#72-07678 


MEW      COMPUTERIZED      INFRARED      SUB- 
STANCE IDENTIFICATION  SYSTEM, 

Pennsylvania     State     Univ.,     University     Park. 

Materials  Research  Lab. 

*.  W.  Sebesta,  and  G.  G.  Johnson,  Jr. 

\nalytical  Chemistry,  Vol  44.  No  2,  p  260-265, 

February  1972.  4  fig,  1  tab.  12  ref. 


Descriptors:  'Data  storage  and  retrieval,  'Instru- 
mentation, Digital  computers,  Equipment,  Auto- 
mation, Computer  programs,  Programming  lan- 
guages, Pollutant  identification. 
Identifiers'.  'Infrared  spectra,  Multicomponent  in- 
frared retrieval  system. 

A  computerized  infrared  retrieval  system, 
MIRET,  has  been  designed  for  the  solution  of  mul- 
ticomponent infrared  problems.  The  ability  of  this 
system  has  not  been  fully  substantiated  but  it  has 
been  found  to  be  successful  with  certain  two-com- 
ponent problems.  The  present  solution  criteria 
consist  of  sufficiently  large  mathematical  subsets 
of  the  spectrum  of  the  unknown.  Negative  logic  is 
used  to  discard  reference  standards  that  possess 
chemical  or  spectral  properties  not  found  in  the 
unknown.  Machine  independence  is  achieved 
through  the  use  of  standard  FORTRAN  IV.  The 
only  use  of  assembler  language  is  a  very  small, 
well-defined  unpacking  function  used  to  obtain  the 
economically  reasonable  data  input  speed.  Up  to 
ten  problems  can  be  solved  simultaneously,  with 
substantial  savings  in  machine  time.  A  sample 
analysis  is  shown  for  an  anthracene-benzoic  acid 
mixture.  (Holoman-Battelle) 
W72-07679 


BURNER  AND  ULTRASONIC  NEBULIZER  IM- 
PROVEMENTS FOR  ATOMIC  ABSORPTION 
SPECTROMETRY, 

Illinois  Univ.,  Chicago.  Dept.  of  Chemistry. 
M.  B.  Denton,  and  H.  V.  Malmstadt. 
Analytical  Chemistry,  Vol.  44,  No.  2,  p  241-247, 
February  1 972.  1 0  fig,  2  tab,  1 5  ref. 

Descriptors:  'Instrumentation,  'Laboratory 
equipment,  Aqueous  solutions,  Copper,  Iron,  Sta- 
bility. 

Identifiers:  'Atomic  absorption  spectrometry, 
Zinc,  Lead,  Absorbance,  Ultrasonic  nebulizer, 
Burners,  Gas  flow  rates. 

An  approach  to  optimized  burner  design  for  use 
with  conventional  commercial  ultrasonic  transdu- 
cers is  presented.  Several  burner  designs  are 
described  that  operate  properly  at  very  low  flow 
rates  so  as  to  increase  droplet  residence  time  in  the 
flame  and  minimize  flow  rate  demands  on  the  ul- 
trasonic nebulizer.  This  system  provides  improved 
stability  and  an  increase  in  sensitivity  by  atomic 
absorption  of  ten  times  compared  with  a  conven- 
tional burner-pneumatic  nebulizer  system.  The  ul- 
trasonic nebulization  system  is  constructed  for  ef- 
ficient introduction  and  changing  of  sample  solu- 
tions. (Holoman-Battelle) 
W72-07680 


INTERFERING  IONS  IN  THE  ELEMENTAL 
ANALYSIS  OF  BIOLOGICAL  SAMPLES  BY 
MASS  SPECTROMETRY, 

Medical    Research    Council,    Harrow   (England). 

Clinical  Research  Centre. 

N.  L.  Gregory. 

Analytical  Chemistry,  Vol.  44,  No.  2,  p  231-236, 

February  1972.  7  fig,  1  tab,  1 1  ref. 

Descriptors:  'Ions,  'Chemical  analysis,  Spec- 
trometers, Fluorine,  Sodium,  Magnesium,  Alu- 
minum, Phosphorus,  Sulfur,  Chlorine,  Potassium, 
Calcium,  Chromium,  Manganese,  Iron,  Cobalt, 
Copper,  Stable  isotopes.  Bromine,  Heavy  metals. 
Trace  elements. 

Identifiers:  'Mass  spectrometry,  'Chemical  inter- 
ference, 'Biological  samples,  Spark  source  mass 
spectrometry,  Densitometers,  Silicon,  Scandium, 
Vanadium,  Nickel,  Zinc,  Blood,  Rubidium, 
Selenium. 

In  a  detailed  analysis  of  a  dc  arc  source  mass  spec- 
trum of  blood,  in  which  a  resolution  of  19,000  was 
attained,  most  spectrum  lines  were  shown  to  be 
multiplets.  By  precise  mass  measurement,  many 
element  lines  were  identified  in  the  presence  of  in- 
terfering lines  at  the  same  mass  number,  and 
atomic  compositions  were  assigned  to  interfering 
ions.  The  nature  and  extent  of  the  interference  was 


calculated  from  microdensitometer  records  and 
the  interfering  lines  together  with  minimum  resolv- 
ing powers  required  for  given  separations  have 
been  tabulated.  Singly  charged  ions  were  much 
more  abundant  than  multiply  charged  ions  for  all 
elements.  Many  compound  ions  appeared,  and 
doubly  charged  compound  ions  were  present. 
Since  sixteen  elements  F,  Na,  Mg,  Al,  Si,  P,  S,  CI, 
K,  Ca,  Fe,  Cu,  Zn,  Se,  Br,  Rb,  were  well  resolved 
from  inorganic  interfering  species  it  appears  that 
they  also  can  be  detected  by  spark  source  mass 
spectrometry.  (Holoman-Battelle) 
W72-07681 


SIMPLE  AND  VERSATILE  ATOMIC 
FLUORESCENCE  SYSTEM  FOR  DETERMINA- 
TION OF  NANOGRAM  QUANTITIES  OF  MER- 
CURY, 

Florida  State  Univ.,  Tallahassee. 
V.  I.  Muscat,  T.  J.  Vickers,  and  A.  Andren. 
Analytical  Chemistry,  Vol.  44,  No.  2,  p  218-221, 
February  1972.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Fluorescence,  'Spectroscopy, 
Heavy  metals,  Water  analysis,  Sediments,  Spec- 
trometers, Instrumentation,  Rocks,  Wheat,  Ar- 
gon, Laboratory  equipment,  'Mercury. 
Identifiers:  'Flameless  atomic  fluorescence  spec- 
troscopy, Chemical  interference,  Atomic  absorp- 
tion spectrophotometry,  Amalgamator,  Quantita- 
tive analysis,  Combustion  atomic  fluorescence 
spectroscopy.  Reduction-aeration  atomic 
fluorescence  spectroscopy,  Biological  samples, 
Environmental  samples,  Detection  limits,  Labora- 
tory techniques. 

A  flameless  atomic  fluorescence  system  which 
makes  use  of  either  reduction-aeration  or  com- 
bustion techniques  to  generate  a  mercury  vapor 
and  a  silver  amalgamator  to  collect  the  mercury 
prior  to  final  measurement  is  used  to  determine 
small  quantities  of  mercury.  Samples  of  water, 
rocks,  and  wheat  flour,  for  which  values  of  mercu- 
ry content  have  been  reported  previously,  were 
analyzed  using  this  system.  The  values  agreed 
rather  closely  with  the  reference  values.  Identical 
mercury  concentrations  were  found  for  sediment 
samples  analyzed  by  three  methods:  furnace 
technique  AF,  reduction-aeration  AA,  reduction- 
aeration  AF.  This  measurement  system  has 
several  advantages  over  the  closed  system  of 
atomic  fluorescence:  (1)  nearly  all  of  the  mercury 
vapor  is  presented  in  the  fluorescence  cell  simul- 
taneously; (2)  use  of  the  amalgamator  brings  about 
a  ten-fold  increase  in  the  fluorescence  signal  due 
to  increased  mercury  concentrations  and  a  100- 
fold  increase  due  to  the  replacement  of  air  with  ar- 
gon, separates  the  mercury  from  potential  inter- 
ferants,  and  reduces  the  sample  size;  (3)  the  fur- 
nace technique  requires  a  short  time  for  analysis 
as  compared  to  the  reduction-aeration  technique. 
This  system  can  measure  mercury  levels  as  low  as 
0.6  ng.  (Holoman-Battelle) 
W72-07682 


A  LIST  OF  NEW  GENERA  AND  TYPE  SPECIES 
OF  FLAGELLATES  AND  ALGAE  PUBLISHED 
IN  1966-1968.  PART  IV, 

B.  V.  Skvortzov. 

Hydrobiologia,  Vol.  39,  Issue  1,  p  1-7,  January  31, 

1972.  24  fig,  9  ref. 

Descriptors:  'Algae,  'Chlorophyta, 

'Euglenophyta,  'Pyrrophyta,  'Systematics, 
Dinoflagellates,  Speciation. 

Identifiers:  Kolbeana  ovoidea,  Palmeriamonas 
planctonica,  Manchudinium  sinicum,  Sinamonas 
stagnalis,  Kofoidiella  uniflagellata,  Tsumuraia  nu- 
merosa,  Hiroseia  quinquelobata,  Troitskiella  trian- 
gulata,  Akiyamamonas  terrestris,  Brastlobia 
pisciformis,  Prowsemonas  tropica,  Stigmobodo 
brasiliana,  Pavloviamonas  fruticosa,  Nodamastix 
spirogyrae,  Colemania  verrucosa,  Gordymonas 
vitalis,  Proctormonas  characola,  Iolya  planc- 
tonica, Protoaceromonas  spinosa,  Angulomonas 
triquetra,  Swirenkoiamonas  uniflagellata, 

Protochroomonas  granulata,  Rotundomastix  plu- 
vialis. 
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Twenty-three  new  genera  and  type  species  are 
listed.  Other  data  include  illustrations  of  the  type 
species,    size    of   the    cells    and    their   habitats. 
(Holoman-Battelle) 
W72-07683 


DETERMINATION  OF  CHROMIUM  AND 
BERYLLIUM  AT  THE  PICOGRAM  LEVEL  BY 
GAS  CHROMATOGRAPHY-MASS  SPEC- 
TROMETRY, 

Aerospace     Research     Labs.,     Wright-Patterson 

AFB.Ohio. 

W.  R.  Wolf,  M.  L.  Taylor,  B.  M.  Hughes,  T.  O. 

Tiernan,  and  R.  E.  Sievers. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  616-618, 

March  1972.  2  fig,  1  tab,  14  ref. 

Descriptors:  "Trace  elements,  'Chromium,  *Gas 
chromatography,  Animal  physiology,  Chelation, 
Instrumentation,  Separation  techniques,  Metals, 
Heavy  metals,  Mercury. 

Identifiers:  'Biological  samples,  'Beryllium, 
'Mass  spectrometry,  Air,  Blood,  Methylmercury, 
Detection  limits,  Chemical  interference,  Electron 
capture  detector,  Environmental  samples,  Che- 
lates, Precision. 

A  modified  conventional  gas  chromatograph-mass 
spectrometer  (GC-MS)  has  been  successfully  ap- 
plied to  the  quantitative  determination  of  picogram 
amounts  of  chromium  in  blood  plasma  and  serum 
and  of  beryllium  in  an  environmental  residue  sam- 
ple. The  samples  were  prepared  for  injection  into 
the  GC-MS  system  by  one  of  two  methods:  (1) 
direct  chelation  and  extraction  in  a  benzene  solu- 
tion of  trifluoroacetylacetonate  or  (2)  dry-ashing 
followed  by  chelation  and  extraction.  Levels  of  10- 
13  ppb  of  chromium  were  determined  for  the 
plasma  samples;  the  one  serum  sample  analyzed 
had  a  concentration  of  7  ppb.  The  lower  limit  of 
detectability  for  Cr  with  this  technique  is  0.5  pico- 
gram using  standard  solutions.  Cr  concentrations 
in  the  sub-ppb  range  have  been  determined  in  stan- 
dard solutions  with  an  accuracy  of  about  20  per- 
cent. The  environmental  sample  (particulate 
matter  on  an  air-filter)  analyzed  for  beryllium 
yielded  22-23  picograms  Be/microliter  as  com- 
pared to  20-25  picograms  Be/microliter  by  GC-EC. 
The  lower  limit  of  detectability  using  a  standard 
solution  was  on  the  order  of  0.1  picogram  of  Be. 
With  the  described  technique,  chromatographic 
conditions  are  not  very  critical  for  successful 
analyses  since  electron  capturing  impurities  do  not 
interfere  with  the  detection  of  the  metal  derivative 
and  analysis  need  not  be  restricted  to  fluorinated 
metal  chelates.  (Jefferis-Battelle) 
W72-07684 


DETERMINATION  OF  MICROGRAM  QUANTI- 
TIES OF  CHROMIUM  (VI)  AND/OR  CHROMI- 
UM (III)  BY  X-RAY  FLUORESCENCE, 

Georgia  Univ. ,  Athens.  Dept.  of  Chemistry. 
D.  E.  Leyden,  R.  E.  Channell,  and  C.  W.  Blount. 
Analytical  Chemistry,  Vol.  44,  No.  3,  p  607-610, 
March  1972.  2  fig,  2  tab,  17  ref. 

Descriptors:  *X-ray  fluorescence,  'Chromium, 
'Chelation,  'Heavy  metals,  Ion  exchange,  Volu- 
metric analysis.  Reduction  (Chemical),  Equip- 
ment, Separation  techniques,  Instrumentation, 
Ions,  Analytical  techniques,  X-ray  analysis,  Chro- 
matography, Spectrometers,  Resins. 
Identifiers:  'Ion  exchange  resins,  'Coulometric 
titrimetry,  EDTA,  Sodium  bisulfite,  Precision, 
Detection  limits,  Cr  (III),  Cr  (IV). 

The  analysis  of  chromium  (III)  or  total  chromium 
in  a  mixture  of  Cr  (III)  and  Cr  (VI)  at  the  0.01-1.0 
micromole  level  can  be  accomplished  by  using  the 
ion  exchange  and  x-ray  fluorescence  techniques. 
Cr  (III),  Cr  (VI),  and  total  Cr  can  be  determined 
from  a  single  sample  all  aliquots  of  which  are 
analyzed  as  pelletized  resins  (Chelex  100).  For  six 
replicate  determinations,  the  relative  error  was 
found  to  be  (1)  0.6  percent  in  the  Cr  (III)  content 
with  a  relative  standard  deviation  of  1.3  percent  at 
the  0.50  micromole  level,  (2)  0.0  percent  in  total  Cr 
content,  relative  standard  deviation  of  1.5  percent 


at  1 .00  micromole  level,  and  (3)  0.6  percent  in  total 
Cr  (VI)  content,  relative  standard  deviation  of  3.4 
percent  at  the  0.50  micromole  level.  Chelex  100, 
the  ion  exchange  resin  was  compared  to  EDTA 
and  found  to  allow  a  faster  reduction  of  Cr  (VI)  to 
Cr  (IU)  for  total  chromium  analysis.  However,  it 
was  still  slow  enough  to  allow  for  the  analysis  of 
Cr  (in)  in  the  presence  of  Cr  (VI)  at  room  tem- 
perature. (Jefferis-Battelle) 
W72-07685 


SPECTROPHOTOMETRY  MICRODETER- 
MINATION  OF  SULFATE, 

Clemson  Univ.,  S.C.  Dept.  of  Chemistry. 

J.  B.  Davis,  and  F.  Lindstrom. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  524-532, 

March  1972.  1 1  fig,  1  tab,  22  ref. 

Descriptors:  'Sulfates,  'Spectrophotometry, 
'Aqueous  solutions,  'Reduction  (Chemical), 
'Hydrogen  sulfide,  Water  analysis,  Surface 
waters,  Ground  water,  Nitrites,  Sulfonates,  Ions, 
Chemical  analysis,  Equipment,  Digestion,  Safety, 
Toxicity,  Surfactants,  Chemical  reactions, 
Chlorides,  Sodium,  Potassium,  Nitrates, 
Nutrients. 

Identifiers:  Phenanthroline,  Complex  compounds, 
Biological  samples,  Chemical  interference,  Ionic 
interference,  Sample  preparation,  Detection 
limits. 

Sulfate  reduction  to  hydrogen  sulfide  is  the  basis 
for  the  spectrophotometric  method  which  has 
been  developed  for  the  selective  determination  of 
sulfate  in  the  0-10  and  0-100  microgram  (ppm  in 
water)  ranges.  Aqueous  samples  are  treated  with  a 
mixture  of  hydriodic  acid,  acetic  anhydride,  and 
sodium  hypophosphite  and  heated  in  a  modified 
countercurrent  reaction  apparatus  to  evolve 
hydrogen  sulfide.  The  gas  is  swept  by  nitrogen  into 
a  buffered  solution  of  a  ferric  ion  and  1,10- 
phenanthroline,  where  it  reduces  the  ferric  ion  to 
the  ferrous  ion.  A  bright  orange  tris  (1,10- 
phenanthroline  -  iron  II)  complex  forms  and  is 
measured  spectrophotometrically  at  510  nm.  Over 
twenty  common  ions  and  three  sulfonated  surfac- 
tants were  tested  to  determine  interference.  Only 
nitrite  and  those  ions  capable  of  yielding  hydrogen 
sulfide  under  the  same  conditions  interfered  while 
the  sulfonated  surfactants  did  not  interfere.  (Jef- 
feris-Battelle) 
W72-07686 


A  COMPOUND  CLASSIFIER  BASED  ON  COM- 
PUTER ANALYSIS  OF  LOW  RESOLUTION 
MASS  SPECTRAL  DATA,  GEOCHEMICAL 
AND  ENVIRONMENTAL  APPLICATIONS, 

Bristol  Univ.  (England).  School  of  Chemistry. 
D.  H.  Smith. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  536-547, 
March  1972.  10  fig,  6  tab,  29  ref. 

Descriptors:  'Computers,  'Gas  chromatography, 
'Classification,  'Data  processing,  'Organic  com- 
pounds, Instrumentation,  Data  collections,  Auto- 
mation, Input-output  analysis.  Geochemistry, 
Aromatic  compounds,  Lichens,  Computer  pro- 
grams. Effluents,  Alcohols. 

Identifiers:  'Mass  spectrometry,  Mass  spectra, 
Hydrocarbons,  Alkanes,  Alkenes,  Alkyls, 
Ketones,  Polynuclear  aromatic  compounds, 
Isoprenoid  methyl  esters,  Acetates,  Phthalates, 
Amines,  Alkynes,  Aldehydes,  Benzene,  Alkyl 
benzenes,  Methyl-n-alkanoates,  Aliphatic 
hydrocarbons,  Carbon  black,  Environmental  sam- 
ples, MISMATCH  values,  Triterpanes,  Steranes, 
Cycloalkanes,  Low  resolution  mass  spectrometry. 

A  computer-based  method  for  determination  of 
chemical  compound  class  based  on  low  resolution 
mass  spectral  data  has  been  developed.  The 
method  relies  on  computer  analysis  of  sets  of  stan- 
dard spectra,  reducing  these  large  data  sets  to  a 
much  smaller  'Correlation  set'.  The  correlation 
set,  consisting  of  'ion  series  spectra'  of  each  class, 
is  used  in  subsequent  automatic  computer  classifi- 
cation of  mass  spectra.  This  approach  is  particu- 


larly important  in  analysis  of  data  from  coupled 
gas  chromatograph/mass  spectrometer  systems 
where  large  numbers  of  spectra  of  separated  com- 
ponents of  complex  mixtures  can  be  classified 
rapidly  and  further  structural  information  elicited 
based  on  this  classification.  Although  initially  pro- 
grammed for  compound  classes  relevant  to 
geochemical  and  environmental  studies,  the  cor- 
relation set  and  structural  information  programs 
can  easily  be  expanded  to  include  classes  impor- 
tant in  other  areas  of  research.  The  simplicity  of 
the  method  lends  itself  readily  to  small  computer 
or  semiautomatic  methods  of  data  reduction  and 
analysis.  (Jefferis-Battelle) 
W72-07687 


GAS  CHROMATOGRAPH/MASS  SPECTROME- 
TER TECHNIQUES  FOR  DETERMINATION  OF 
INTERFERENCES  IN  PESTICIDE  ANALYSIS, 

Finnigan  Corp.,  Sunnyvale,  Calif. 

E.  J.  Bonelli. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  603-606, 

March  1972.  10  fig,  6  ref. 

Descriptors:  'Gas  chromatography,  'Chlorinated 
hydrocarbon  pesticides,  Equipment,  Separation 
techniques,  Instrumentation,  DDT,  Dieldrin,  Al- 
drin,  Heptachlor,  Monitoring,  Computers,  Auto- 
mation, Data  processing. 

Identifiers:  'Mass  spectrometry,  'Chemical  inter- 
ference, 'Polychlorinated  biphenyls,  Electron 
capture  gas  chromatography,  Chlorinated 
naphthalene,  Aroclor  1254,  Halowax  1014,  DDE, 
DDD,  Hexachlorobiphenyls,  Metabolites,  Hep- 
tachlorobiphenyls,  p  p'  DDT,  p  p'  DDD,  Methox- 
ychlor,  Mass  spectra. 

The  polychlorinated  biphenyls  (PCB's)  found  in 
the  environment  are  structurally  similar  to  the 
chlorinated  hydrocarbon  pesticides  and  may  inter- 
fere with  the  analysis  of  such  pesticides.  Compu- 
terized gas  chromatographic/mass  spectrometric 
techniques  were  used  in  the  qualitative  and  quan- 
titative analysis  of  a  standard  chlorinated 
hydrocarbon  pesticide  mixture  (heptachlor,  aldrin, 
dieldrin,  DDT,  methoxychlor)  which  was  mixed 
with  varying  concentrations  of  Aroclor  1254  (PCB) 
and/or  Halowax  1014  (chlorinated  naphthalene).  A 
mixture  of  DDT,  DDE,  and  PCB's  was  also 
analyzed.  Gas  chromatographic  peaks  were  moni- 
tored with  an  automatic  peak  selector  which  can 
monitor  up  to  eight  ion  peaks.  In  a  10-100  ng  sam- 
ple, components  of  overlapping  gas  chromato- 
graphic peaks  were  identified  by  the  mass  spec- 
trum obtained.  By  peak  monitoring,  components 
of  overlapping  gas  chromatographic  peaks  present 
in  the  nano-  and  picogram  range  can  be  identified 
and  quantitated.  (Jefferis-Battelle) 
W72-07688 


DETERMINATION  OF  SODIUM 

BOROHYDRIDE  AND  SODIUM  SULFITE  IN 
THE  PRESENCE  OF  EACH  OTHER  IN  PULP- 
ING LIQUORS, 

Cartiera  Vita  Mayer  e  C,  Cairate  (Italy).  Research 

Div. 

L.  S.  Nahum. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  593-594, 

March  1972.  1  tab,  6  ref. 

Descriptors:  'Separation  techniques,  'Pulp 
wastes,  'Paper  industry,  Sodium  compounds, 
Chemical  analysis,  Sulfite  liquors,  Hydrogen  ion 
concentration,  Acidity,  Alkalinity,  Volumetric 
analysis,  Oxidation. 

Identifiers:  'Sodium  borohydride,  'Sodium 
sulfite,  'Fructose,  Ketones,  Precision,  Chemical 
interference. 

A  rapid  method  was  developed  for  the  separate 
determination  of  sodium  borohydride  and  sodium 
sulfite  in  pulping  liquors  by  oxidation  with  a 
known  excess  of  iodine  and  back-titration  with 
thiosulfate.  In  order  to  determine  sodium  sulfite 
concentrations,  a  ketone  must  destroy  NaBH4 
quantitatively  and  not  react  with  Na2S03.  Of  the 
twelve  ketones  tested,  D-fructose  gave  the  best 
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results-complete  destruction  of  NaBH4.  Standard 
solutions  of  NaBH4  and  Na2S03  and  samples  of 
impregnating  liquors  were  tested  using  the 
described  procedures.  Standard  solution  samples 
were  tested  both  in  the  absence  and  in  the 
presence  of  fructose  and  the  results  compared. 
Some  samples  were  tested  with  iodate  replacing 
iodine  as  the  oxidant.  Iodate  was  shown  not  to  be 
suitable  for  the  accurate  determination  of  sodium 
borohydride  in  the  presence  of  sodium  sulfite.  A 
series  of  10-ml  samples  of  poplar  chip  impregnat- 
ing liquors  were  analyzed  by  the  iodine  method, 
rhese  samples  were  found  to  contain  0.050-0.187 
meq/ml  NaBH4  and  0.015-0.025  meq/ml  Na2S03. 
Each  determination  was  repeated  with  seven  and 
ten  grams  of  fructose  obtaining  the  same  results 
within  plus  or  minus  0.001  meq/ml.  (Jefferis-Bat- 
:eUe) 
W72-07689 


RAPID  PYROLYTIC  METHOD  TO  DETER- 
MINE TOTAL  MERCURY  IN  FISH, 

Dlin  Corp.,  New  Haven,  Conn.  Chemicals  Group, 
it.  J.  Thomas,  R.  A.  Hagstrom,  and  E.  J.  Kuchar. 
\nalytical  Chemistry,  Vol.  44,  No.  3,  p  512-515, 
March  1972.  1  fig,  5  tab,  13  ref. 

Descriptors:  *Fish,  'Photometry,  *Bioassay, 
'Pollutant  identification,  Chemical  analysis, 
Separation  techniques,  Heavy  metals,  Ultraviolet 
adiation,  Buffalo  fishes,  Carp,  Shiners,  Cat 
ishes,  Channel  catfish,  Halides,  Laboratory 
iquipment,  Sunfishes,  *Mercury,  Nitrogen  com- 
sounds,  Sulfur  compounds. 

Identifiers:  *Pyrolysis,  Sample  preparation, 
Biological  samples,  Chemical  interference.  Error, 
VIethylmercury,  Blue  catfish,  Crappies,  Or- 
janomercurial  compounds. 

rotal  mercury  in  fish  is  pyrolytically  converted  to 
Omental  form  by  burning  a  weighed, 
lomogenized  fish  tissue  sample  in  a  flowing  air 
itream  at  900  degrees  C.  Elemental  mercury 
sapors  are  passed  over  copper  oxide  at  850 
iegrees  C  to  ensure  complete  combustion.  Possi- 
ble interfering  gases  (sulfur  and  nitrogen  oxides) 
hat  would  absorb  in  the  UV  region  of  253.7  nm  are 
■emoved  by  silver  wire  heated  at  450  degrees  C,  a 
:austic  scrubber,  and  an  ascarite  filter.  Halides 
hat  could  recombine  with  the  mercury  are  also 
emoved  by  a  heated  silver  wire.  The  flowing  air 
stream  containing  elemental  Hg  is  then  passed 
hrough  an  ultraviolet  photometer  which  is  con- 
lected  to  a  digital  readout  system  and  recorder, 
rhe  amount  of  mercury  in  micrograms  in  a 
veighed  fish  sample  is  obtained  from  a  standard 
:urve  and  the  mercury  concentration  calculated  in 
jpm.  The  relative  error  of  this  method  was  ap- 
jroximately  plus  or  minus  10  percent  for  inorganic 
ind  organic  mercury  over  a  linear  response  range 
)f  0.05  to  3.0  ppm  at  the  sample  size  used.  Approx- 
mately  8  minutes  are  required  for  a  single  deter- 
nination.  When  the  pyrolytic  method  was  com- 
pared with  the  methyl  mercury  and  total  mercury 
procedures,  it  was  found  to  give  more  reasonable 
esults.  (Jefferis-Battelle) 
W72-07690 


identification  of  the  gas  chromato- 
graphic dieldrin  and  endrin  peaks  by 
:hemical  conversion, 

Agricultural  Research  Service,  Gulfport,  Miss. 
Plant  Protection  Div. 

D.  W.  Woodham,  C.  D.  Loftis,  and  C.  W.  Collier, 
lournal  of  Agricultural  and  Food  Chemistry,  Vol. 
!0,  No.  l,p  163-165,  January/February  1972.  5  fig, 
10  ref. 

Descriptors:  *Dieldrin,  'Endrin,  'Separation 
echniques,  'Pollutant  identification.  Gas  chro- 
matography, Soil  analysis,  Sediments,  Water  anal- 
ysis. Grains  (Crops),  'Chlorinated  hydrocarbon 
jesticides. 

identifiers:  'Gas  liquid  chromatography,  Chemi- 
:al  interference.  Detection  limits,  Chemical 
lerivatives.  Conversion  products,  Boron 
trichloride,  2-chloroethanol,  Sample  preparation. 


When  reacted  with  10  percent  boron  trichloride  in 
2-chloroethanol,  analytically  important  derivatives 
of  dieldrin  and  endrin  can  be  formed.  Such  deriva- 
tives produce  characteristic  glc  peaks  with  longer 
retention  times.  Their  conversion  reaction  times 
are  relatively  short,  and  by  virtue  of  their  deriva- 
tives, dieldrin  and  endrin  can  be  distinguished 
from  pesticides  such  as  o,p'-DDT;  o,p'-TDE;  p,p'- 
DDE;  Endosulfan  II;  and  Captan  all  of  which  have 
similar  or  identical  retention  times.  Dieldrin  and 
endrin  conversion  products  have  retention  times 
beyond  most  common  organochlorine  pesticides 
and  other  interfering  materials.  Dieldrin  and  en- 
drin can  be  detected  at  the  0.05  ppm  (0.05  ppb  in 
water)  level,  and  after  sample  concentration,  a 
level  of  0.01  ppm  (0.01  ppb  in  water)  can  be 
reached.  This  method  avoids  disadvantages  of 
other  techniques  such  as  thin  layer  chromatog- 
raphy, multiple  glc,  and  hydrochloric  acid  deriva- 
tives. By  this  new  method,  other  organochlorine 
pesticides  tested  are  not  destroyed  in  the  reaction 
nor  do  they  interfere  with  the  conversion 
products,  thereby  allowing  rapid  separation  and 
accurate  identification  of  dieldrin  and  endrin  from 
residues  in  soil,  sediment,  water,  and  grains. 
(Mackan-Battelle) 
W72-07691 


MODULAR  MINI-COMPUTER  PERMITS  UNIT 
CONTROL. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-07692 


OIL       DROP       SIZE       DISTRIBUTION        IN 
HYDROCARBON  -  WATER  SYSTEMS, 

Instituto  de  Energia  Atomica,  Sao  Paulo  (Brazil). 
P.  A.  S.  Podlech,  and  W.  Borzani. 
Biotechnology  and  Bioengineering,  Vol.  14,  p  43- 
59,  1972.  13  fig,  1  tab,  4  ref. 

Descriptors:  'Oil-water  interfaces,  'Oily  water, 
Fuels,  Kinetics,  'Analytical  techniques,  Labora- 
tory equipment,  Physical  properties,  Fermenta- 
tion, Radioactivity  techniques,  Tracers. 
Identifiers:  Diesel  oil,  Iodine-131,  'Hydrocarbon- 
water  systems,  'Oil-drop  size,  Fermenters,  Iodine 
radioisotopes. 


Oil  drop  size  distribution  in  agitated  hydrocarbon- 
water  systems  has  been  determined  by  labelling 
diesel  oil  with  iodine-131,  delivering  different 
volumes  into  a  14— liter  fermenter  containing  10 
liters  of  distilled  water,  mixing  with  an  impeller  at 
various  speeds,  and  monitoring  distribution  with  a 
Geiger-Muller  counter.  Thus,  an  important 
parameter  in  the  development  of  a  complete 
kinetic  model  that  correlates  the  fermentation  rate 
and  physical  and  geometrical  conditions  of  the  fer- 
menter has  been  analyzed.  The  influence  of  the 
counter  position,  oil  concentration  and  rotation 
speed  of  impeller  are  variables  considered.  The 
following  equation  was  proposed  and  tested  previ- 
ously: F  (oil  fraction  in  mass  percent)  equals  100 
(1-10  to  the  alpha  AH/sq  r  power).  The  experimen- 
tal results  led  to  the  conclusion  that  alpha  can  be 
adopted  as  the  parameter  that  defines  drop  size 
distribution.  Distribution  curves  provide  informa- 
tion concerning  the  distribution  functions.  It  ap- 
pears that  an  unsymmetrical  distribution 
represents  the  drop  size  distribution  better  than 
the  normal  distribution  law.  (Mackan-Battelle) 
W72-07693 


A  PROGRESS  REPORT  ON  MERCURY, 

Illinois    Univ.,     Urbana.    School    of    Chemical 
Sciences. 
J.  M.  Wood. 

Environment,   Vol.   14,   No.    1,  p   33-39,  Janua- 
ry/February 1972.  1  fig,  3  tab,  1 1  ref. 

Descriptors:  'Chemical  wastes,  'Industrial 
wastes.  Water  pollution,  'Water  analysis,  Water 
chemistry.  Microorganisms,  Bioassay,  'Methane 
bacteria,  Water  pollution  effects.  Water  pollution 
sources,  Sediments,  Absorption,  'Mercury. 
Identifiers:  'Methylmercury,  Dimethylmercury, 
Methylation,  Vitamin  B-12,  Error,  Organomercu- 


rial     compounds,      Atomic     absorption     spec- 
trophotometry, Vitamin  synthesizing  bacteria. 

Research  shows  that  microorganisms  such  as 
Vitamin  B  sub  12  synthesizing  and  methane 
producing  strains,  are  capable  of  methyl  and 
dimethyl  mercury  conversion  from  inorganic  mer- 
cury compounds.  Hugh  amounts  of  inorganic  mer- 
cury, in  sediments  downstream  from  industrial 
polluters,  provide  substrate  of  these  lethal  mercu- 
ry compounds.  A  list  of  companies  responsible  for 
mercury  pollution  of  waterways  and  a  schematic 
flow  chart  for  the  mercury  conversion  are  sup- 
plied. Tests  show  fish  ingest  and  store  mercury 
from  microorganisms  or  by  direct  gill  diffusion 
from  the  polluted  water.  Tables  show  the  time 
required  for  loss  of  half  of  radioactively  tagged 
methyl  mercury  from  different  species  of  fish  in 
laboratory  tests.  Popular  methods  for  total  mercu- 
ry analysis  are  the  flameless  atomic  absorption 
and  neutron  activation  techniques.  The  U.  S.  Food 
and  Drug  Administration,  Department  of  Agricul- 
ture, and  the  Federal  Water  Quality  Administra- 
tion use  the  cheaper,  faster,  and  easier  to  apply 
atomic  absorption  method.  However,  data  must  be 
multiplied  by  105  to  compensate  for  as  much  as  50 
percent  error  in  the  method.  Curative  methods  to 
slow  down  methyl  mercury  formation  include: 
area  dredging,  covering  the  sediments  with 
flowspar  trailings,  and  decreasing  microbe  popula- 
tion near  pollution  sources.  Drawbacks  are  mix-up 
and  spread  of  inorganic  substrate  by  dredging 
and/or  disruption  of  normal  bio-environments  by 
flowspar  blankets.  Water  quality  improvement  by 
nitrogen  compound  and  phosphate  removal  at 
treatment  plants  is  a  more  satisfactory  answer. 
(Mackan-Battelle) 
W72-07695 


A  COMPUTER  PROGRAM  FOR  IDENTIFYING 
MICROORGANISMS, 

QuincyColl.,111. 

W.  Gasser,  and  K.  M.  Gehrt. 

BioScience,  Vol.  21,  No.  20,  p  1044-1045,  October 

15, 1971. 3  tab,  7  ref. 

Descriptors:  'Pathogenic  bacteria,  'Enteric  bac- 
teria, 'Computer  programs,  Programming  lan- 
guages, 'Pollutant  identification,  Microorganisms, 
Computer  models,  Automation,  E.  coli,  Data 
processing,  Pseudomonas,  Salmonella, 

Streptococcus. 

Identifiers:  Proteus  vulgaris,  Pseudomonas  aeru- 
ginosa, Alcaligenes  faecalis,  Serratia,  Serratia 
marcesens,  Salmonella  typhosa,  Klebsiella,  Kleb- 
siella pneumoniae,  Staphylococcus,  Staphylococ- 
cus aureus,  Sarcina  lutea,  Diplococcus  pneu- 
moniae, Streptococcus  pyogenes. 

A  computer  program  has  been  developed  to  identi- 
fy microorganisms  from  test  results.  Results  from 
standard  microbiological  tests  (e.g.  gram  stain,  glu- 
cose fermentation)  are  used  in  the  program.  Where 
many  organisms  are  identified  from  limited  test 
results,  results  from  additional  chemical  tests  may 
be  entered  for  complete  identification.  Some  of 
the  advantages  of  the  program  are:  ability  to  han- 
dle several  sets  of  input  data,  easy  program 
modification,  and  the  need  for  minimal  pro- 
gramming knowledge.  An  identification  matrix  is 
included  for  E.  coli,  Proteus  vulgarus,  Pseu- 
domonas aeruginosa,  Alcaligenes  faecalis,  Ser- 
ratia marcesens,  Salmonella  typhosa,  Klebsiella 
pneumoniae,  Staphylococcus  aureus,  sarcina  lu- 
tea, Diplococcus  pneumoniae,  Streptococcus 
pyogenes.  (Mackan-Battelle) 
W72-07696 


QUANTITATIVE  DETERMINATION  OF 
NITRILOTRIACETIC  ACID  AND  RELATED 
AMINOPOLYCARBOXYLIC  ACIDS  IN  INLAND 
WATERS,  ANALYSIS  BY  GAS  CHROMATOG- 
RAPHY, 

Monsanto  Co.,  St.  Louis,  Mo. 
C.  B.  Warren,  and  E.  J.  Malec. 
Journal  of  Chromatography,  Vol.  64,  No.  2,  p  219- 
237,  February  2,  1972.  3  fig,  7  tab,  17  ref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


Descriptors:  Water  pollution  sources,  'Nitrogen 
compounds,  Biodegradability,  Amino  acids,  'Pol- 
lutant identification,  'Detergents,  Water  quality, 
Waterways  (Inland),  Rivers,  Streams,  Water  anal- 
ysis, Sewage  effluents.  Wells,  Nitrates,  Surfac- 
tants, Laboratory  equipment,  'Gas  chromatog- 
raphy. 

Identifiers:  'Nitrilotriacetate,  'Iminodiacetic  acid, 
N-methyl-iminodiacetic  acid,  Glycine,  Sarcosine, 
N-oxalyl-iminodiacetic  acid,  N-nitroso-im- 
modiacetic  acid,  N-butyl  esters,  N-trifluoroacetyl 
n-butyl  esters,  Derivatives,  Quantitative  analysis, 
Error,  Sample  preparation,  Laboratory 
techniques,  Mass  spectra,  Chromatograms. 

Due  to  the  proposed  use  of  NTA  and  related 
aminopolycarboxylic  acids  as  detergent  builders, 
several  studies  of  their  biodegradability  have  been 
initiated.  Quantitative  methods  were  developed 
for  detecting  nitrilotriacetic  acid  (NTA), 
iminodiacetic  acid  (IDA),  N-methyl-iminodiacetic 
acid  (NMIDA),  glycine  (GLY),  sarcosine  (SARC), 
and  N-oxalyl-iminodiacetic  acid  (N-oxalyl-IDA)  in 
a  variety  of  water  samples  and  N-nitroso- 
iminodiacetic  acid  (N-nitroso-IDA)  in  river  water. 
NTA,  NMIDA,  and  N-oxalyl-IDA  were  converted 
to  their  corresponding  n-butyl  esters;  IDA,  GLY, 
and  SARC  were  converted  to  N-trifluoroacetyl  n- 
butyl  ester  derivatives;  N-nitroso-IDA  was  con- 
verted to  the  N-trifluoroacetyl  n-butyl  ester 
derivative  of  IDA.  These  volatile  derivatives  were 
separated  and  analyzed  on  an  ethylene  glycol 
adipate  gas  chromatographic  column.  For  quan- 
titative analysis,  the  amount  of  each  amino  acid  in- 
jected was  3  to  200  ng,  and  the  amount  of  each 
amino  acid  separated  from  the  water  sample  was 
0.25  to  1000  micrograms.  Response  values  for 
NTA,  IDA,  NMIDA,  GLY,  and  SARC  were 
reproducible  and  showed  no  statistical  bias  for 
river  water  sample  concentrations  of  20  to  0.025 
mg/1.  Relative  standard  deviations  ranged  from  8 
to  13  percent.  The  response  value  for  N-nitroso- 
IDA  varied  with  concentration  but  was  reproduci- 
ble at  any  given  concentration.  Each  or  all  of  the 
above  amino  acids  could  be  detected  in  samples  of 
river  water,  well  water,  water  containing  nitrate 
ions,  water  containing  formaldehyde,  primary 
sewage  effluent,  and  secondary  sewage  effluent. 
(Mackan-Battelle) 
W72-07697 


THE  INDIRECT  DETERMINATION  OF  OR- 
GANIC COMPOUNDS  BY  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Wayne    State    Univ.,    Detroit,    Mich.    Dept.    of 

Chemistry. 

H.  K.  L.  Gupta,  and  D.  F.  Boltz. 

Microchemical  Journal,  Vol.  16,  No.  4,  p  571-576, 

December  1971.  5  tab,  22  ref. 

Descriptors:  'Organic  compounds,  'Methodolo- 
gy, Organic  acids,  Chemical  analysis,  'Spec- 
trophotometry. 

Identifiers:  'Atomic  absorption.  Silver  nitrate. 
Iodoform,  Theobromine  sodium  salicylate,  Mer- 
captobenzothiazole.  Potassium  ethylxanthate, 
Mercaptans,  Spectrophotometry,  Laboratory 
techniques.  Sample  preparation.  Chemical 
recovery,  Benzoic  acid,  Diphenylacetic  acid, 
Malonic  acid,  M-nitrobenzoic  acid.  Oxzlic  acid, 
Phthalic  acid,  Sebacic  acid.  Succinic  acid.  Tartaric 
acid. 

Procedures  have  been  developed  for  the  indirect 
determination  of  iodoform,  sodium  salicylate, 
mercaptobenzothiazole,  and  potassium  xanthate 
by  precipitating  silver  compounds  and  determining 
excess  silver  by  atomic  absorption  spectrometry. 
Recoveries  ranged  from  91.5  to  99.3  percent  for 
iodoform,  45.4-45.6  percent  for  theobromine  sodi- 
um salicylate,  99.0  to  100  percent  for  mercap- 
tobenzothiazole, and  100.2  to  100.6  percent  for 
potassium  ethylxanthate.  Equivalent  weights  of 
benzoic,  diphenylacetic,  malonic,  m-nitrobenzoic, 
oxalic,  phthalic,  sebacic,  succinic,  and  tartaric 
acids  were  also  determined  with  this  method. 
(Snyder-Battelle) 
W72-07698 


ADAPTOR  ALLOWING  LIQUID  SEPARATIONS 
IN  VOLUMETRIC  FLASKS, 

Department  of  Scientific  and  Industrial  Research, 
Lower  Hutt  (New  Zealand).  Soil  Bureau. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-07699 


THE  P-VALUE  APPROACH  TO  QUANTITA- 
TIVE LIQUID-LIQUID  EXTRACTION  OF 
PESTICIDES  FROM  WATER.  1.  OR- 
GANOPHOSPHATES:  CHOICE  OF  PH  AND 
SOLVENT, 

Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemis- 
try. 

I.  H.  Suffet,  and  S.  D.  Faust. 

Journal  of  Agricultural  and  Food  Chemistry,  Vol 
20,  No  1,  p  52-56,  January/February  1972.  10  tab, 
26  ref. 

Descriptors:  'Pesticides,  'Separation  techniques, 
'Pollutant  identification,  'Solvents,  'Or- 
ganophosphorous pesticides,  Aqueous  solutions, 
Hydrogen  ion  concentration,  Water  temperature, 
Chromatography,  Analytical  techniques,  Sample 
preservation,  Ethers,  Pesticide  residues.  Water 
analysis,  Turbidity,  Spectrophotometry,  Ul- 
traviolet radiation,  Spectroscopy,  Water  quality. 
Identifiers:  Liquid-liquid  extraction,  p-value, 
Ionic  strength,  'Diazinon,  'Parathion, 
'Malathion,  'Baytex,  IMHP,  Bayoxon,  MMTP, 
Paraoxon,  p-Nitrophenol,  Malaoxon,  Fenthion, 
Diethyl  fumarate.  Diethyl  maleate,  Gas  liquid 
chromatography,  Orthophosphates,  Benzene, 
Ethyl  acetate,  Hexana,  Butanol,  Chloroform, 
Cleanup,  Flame-ionization  detector.  Ultraviolet 
spectroscopy,  Solvent  extraction. 

The  p-value  approach  to  liquid-liquid  extraction 
(LLE)  for  determining  the  pesticides  Diazinon, 
Parathion,  Malathion,  and  Baytex,  as  well  as  their 
oxon  and  hydrolysis  products,  in  aqueous  solu- 
tions is  outlined.  The  p-value  is  the  fraction  of 
total  solute  that  distributes  itself  in  the  nonpolar 
phase  of  an  equivolume  solvent  pair.  The  p-value 
concept  was  used  to  determine  the  parameters  of 
solvent  choice  for  LLE  of  organophosphorus 
pesticides  from  water.  These  parameters  include 
pH,  ionic  strength,  temperature,  and  turbidity. 
Gas-liquid  chromatography  and  ultraviolet  spec- 
trophotometry were  used  in  analyzing  samples. 
Benzene,  ethyl  acetate,  and  ether  were  excellent 
solvents  for  extracting  Diazinon  and  Diazoxon  at 
pH  7.4.  Chloroform  was  the  best  solvent  for  the 
Diazinon  product  IMHP.  For  the  parathion 
system,  ether  was  the  best  solvent  at  pH  3.1.  At 
pH  6.0,  the  Malathion  system  is  best  extracted  by 
ethyl  acetate,  followed  by  benzene  and  ether.  The 
best  solvents  for  the  Baytex  system  at  pH  3.4  are 
benzene,  ether,  and  ethyl  acetate.  (Mortland-Bat- 
telle) 
W72-0770I 


ULTRARAPID  EXTRACTION  OF  INSECTI- 
CIDES FROM  SOIL  USING  A  NEW  UL- 
TRASONIC TECHNIQUE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  En- 
tomology. 

R.  E.  Johnsen,  and  R.  I.  Starr. 
The  Journal  of  Agricultural  and  Food  Chemistry, 
Vol  20,  No  1,  p  48-51,  January/February  1972.  12 
tab,  18  ref. 

Descriptors:  'Separation  techniques,  Ultrasonics, 
'Pesticides,  Pesticide  residues.  Soil  analysis,  Sol- 
vents, Analytical  techniques.  Laboratory  equip- 
ment, DDT,  Dieldrin,  Heptachlor. 
Identifiers:  'Polytron,  Ultrasonic  generator. 
Acetone,  Soxhlet,  Gas  chromatography,  Cleanup, 
Heptachlor  epoxide,  Chlordane,  Lindane, 
Methoxychlor,  Roller  methods,  Blender  methods, 
Sample  preparation. 

Experimental  results  indicate  that  the  Polytron,  a 
high  specific  intensity  ultrasonic  generator,  is 
faster,  more  reliable,  and  gives  better  qualitative 
results  than  other  conventional  methods  for  ex- 
traction of  organochlorine  pesticides  from  soils. 
Soil  samples  are  prepared  by  saturating  with  water 


and  adding  200  ml  of  solvent  extraction.  The 
Polytron  generator,  equipped  with  a  saw  tooth 
cutting  head  for  reducing  soil  particles  to  a  fine 
powder,  is  immersed  in  the  sample  and  the  soil  is 
extracted  for  30  sec.  at  full  power.  The  factors 
evaluated  included  solvent  type,  soil  moisture,  ul- 
trasonic effect,  extraction  time,  insecticide  con- 
centration, soil  and  clay  type,  insecticide  type,  and 
effect  of  wet  and  dry  cycles.  Comparison  was 
made  to  another  ultrasonic  technique,  and  to 
Soxhlet,  roller,  and  blender  extraction  procedures. 
Acetone  was  found  to  be  the  best  solvent.  Soil 
moisture,  type,  and  organic  matter  content  were 
not  critical  factors  in  quantitative  recovery. 
Polytron  extraction  for  only  30  sec.  gave  generally 
better  recovery  values  than  did  the  other  methods, 
which  required  times  ranging  from  20  min.  for  ul- 
trasound to  8  hr.  for  Soxhlet.  (Mortland-Battelle) 
W72-07702 


INTERACTION  OF  SODIUM  NITRATE,  OX- 
YGEN AND  PH  ON  GROWTH  OF 
STAPHYLOCOCCUS  AUREUS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Coll.  of  Agriculture  and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-07704 


NUTRITIONAL  REQUIREMENTS  OF 

ARIZONA,  CITROBACTER,  AND 

PROVH)ENCIA, 

Cornell  Univ.,  New  York.  Medical  Coll. 

N.  A.  Machtiger,  and  W.  M.  O'Leary. 

Journal  of  Bacteriology,  Vol  108,  No  2,  p  948-950, 

No vember  1 97 1 .  2  tab ,  1 0  ref. 

Descriptors:  'Enteric  bacteria,  'Nutrient  require- 
ments, Cultures,  Sodium  chloride,  Amino  acids, 
Vitamins,  Salts,  Bacteria. 

Identifiers:  'Arizona  (Microorganism), 

'Citrobacter,  'Providencia,  Providencia  alcalifa- 
ciens,  Providencia  stuartii,  Paracolons,  Glutamic 
acid.  Pantothenic  acid,  Purine,  Pyrimidine,  Glu- 
cose, Niacin,  Isoleucine,  Leucine,  Valine, 
Cystine,  Media,  Citrobacter  freundii,  Culture 
media. 

The  nutritional  requirements  of  the  enteric  bac- 
teria Arizona,  Citrobacter,  and  Providencia  are 
compared,  and  chemically  defined  media  in  which 
these  organisms  may  be  grown  are  reported. 
Citrobacter  appeared  to  be  nutritionally  more  de- 
manding than  Arizona,  with  all  strains  tested 
requiring  exogenous  glutamate  and  pantothenate. 
Arizona  strains  grew  quite  well  on  a  simple  glu- 
cose-salt medium  without  organic  supplements. 
Providencia  required  five  amino  acids  (isoleucine, 
leucine,  valine,  glutamic  acid,  and  cystine)  in  a 
medium  including  salts  solution,  glucose,  and 
niacin,  each  autoclaved  separately  and  added  to 
the  medium  when  cooled.  It  was  necessary  to  au- 
toclave the  cystine  separately  from  the  other 
amino  acids.  (Mortland-Battelle) 
W72-07705 


A  NOTE  ON  INEXPENSIVE  TELEMETRY  OF 
RIVER  SEDIMENT  CONCENTRATIONS, 

Queen's  Univ.,  Kingston  (Ontario). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07709 


GROWTH  AND  THE  PRODUCTION  OF  EX- 
TRACELLULAR SUBSTANCES  BY  TWO 
STRAINS  OF  PHAEOCYSTIS  POUGHETI, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07710 


ANALYTICAL  MONITORS  USING  ELEC- 
TRODES OF  SEMICONDUCTORS  (GERMANI- 
UM, INDIUM-ANTIMONIDE,  AND  SILICON), 

Garrett  Research  and  Development  Co.,  Inc.,  La 
Verne,  Calif.;  and  Occidental  Petroleum  Corp.,  La 
Verne,  Calif. 
J.  P.  McKaveney,  and  C.  J.  Byrnes. 
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\nalytical  Chemistry,  Vol  44,  No  2,  p  290-294, 
February  1972.  7  fig,  15ref. 

Descriptors:  'Monitoring,  •Electrodes,  Anodes, 
[ons,  Metals,  Acids,  Oxidation,  Analytical 
echniques,  Laboratory  equipment,  Elec- 
rochemistry,  Chemical  analysis,  Fluorine,  Alu- 
ninum,  Instrumentation,  Heavy  metals,  Iron, 
fluorides. 

dentifiers:  'Germanium,  *Indium-antimonide, 
'Silicon,  *Ion  selective  electrodes,  Semiconduc- 
ors,  Hydrogen  peroxide,  Oxidants,  MetaJ- 
luoride  complexes,  Sensors,  Chemical  inter- 
erence. 

nvestigations  were  conducted  to  expand  the  ap- 
ilication  of  germanium,  indium-antimonide,  and 
ilicon  semiconductors  as  ion-selective  electrodes. 
Calibration  curves  were  established  for  each  of  the 
emiconductor  materials  in  acid  and  oxidizing 
olutions  using  stainless  steel  or  platinum 
athodes.  The  results  show  that  germanium  is  a 
ighly  sensitive  monitor  for  acid  and  oxidants 
bromine)  while  indium-antimonide  can  be  used 
or  acid.  Silicon,  although  highly  useful  for  acid 
ensing,  worked  well  as  a  monitor  for  oxidants 
hydrogen  peroxide)  as  well  as  for  metals  forming 
luoride  complexes  in  acid  media.  (Mackan-Bat- 
sUe) 
V72-077U 


INEAR  GROWTH  OF  A  TORULOPSIS  SP.  ON 
l-ALKANES, 

Edinburgh  Univ.  (Scotland).  School  of  Agricul- 

jre. 

or  primary  bibliographic  entry  see  Field  05C. 

Z72-07712 


,  METHOD  FOR  THE  ISOLATION  OF  EN- 
JCHMENT  AND  PURE  CULTURES  OF  THER- 
IOPHILIC  METHANE-FORMING  BACTERIA 
ERMENTING  ETHANOL  AND  METHANOL, 

.kademiya  Nauk  SSSR,  Moscow.  Institut  Biok- 

imii. 

L  S.  Pantskhava,  and  V.  V.  Pchelkina. 

rikladnaya  Biokhimiya  i  Mikrobiologiya,  Vol  5, 

to  3,  p  235-238,  May-June  1969.  2  fig,  8  ref. 

lescriptors:    'Methane   bacteria,    'Thermophilic 

acteria,  Anaerobic  bacteria,  Isolation,  Separation 

:chniques.     Methane,     Cultures,     Vitamin     B, 

licrobiology. 

lentifiers:        'Methanolbacillus       kuzneceovii, 

Vitamin     B-12,     Enrichment,     Culture     media, 

gars. 

pure  culture  of  Methanolbacillas  kuzneceovii,  a 
ew  thermophilic  methane  forming  organism 
hich  ferments  methanol  to  methane  and  acetic 
:id,  has  been  isolated  by  decimal  dilution  from  a 
lixture  of  microbes  which  under  thermophilic 
jndiuons  decompose  organic  substance  with  the 
irmation  of  vitamin  B-12.  This  technique  pro- 
ides  an  organism  which  can  be  used  in  the  study 
f  the  functions  of  B-12  during  methane 
iosynthesis.  The  success  of  such  studies  is  depen- 
snt  upon  isolation  of  pure  cultures  of  thermophil- 

methane  bacteria  possessing  the  two  following 
roperties:  (1)  its  optimum  temperature  range  is 
J-57C;  (2)  it  must  synthesize  a  significant  quanti- 
'  of  corrinoids.  A  slightly  modified  medium  of 
arker  was  used,  and  to  increase  corrinoid  synthe- 
s,  80  mg  of  hydrated  cobalt  chloride  was  added 
i  each  liter  of  medium.  Sodium  bicarbonate  was 
Ided  as  a  source  of  C02.  The  procedure  of  isola- 
on  was  (a)  the  method  of  decimal  dilution  of  the 
oculate  in  order  to  reveal  single  colonies,  and  (b) 
le  method  of  spreading  agar  medium  containing 
le  diluted  inoculate  into  narrow  glass  tubes.  En- 
chment  cultures  showed  nonmotile,  single, 
ightly  bent,  fine,  long  rods,  5-6  by  0.5-0.7 
icrons  in  size.  No  spores  were  observed.  It  was  a 
ram-negative,  obligate  anaerobe  which 
:veloped  at  a  pH  of  7.0-8.0.  Pure  cultures  con- 
ined  round-ended,  nonmotile,  usually  paired 
ipsulated  rods  of  0.5-0.7  by  1.2-1.62  microns. 
:ven-day  old  cultures  showed  circular  spores  of 
82  micron  dia.  A  pH  range  of  4.5-7.5  was  optimal 


for  development,  and  optimum  temperature  was 
52.57  C.  (Mackan-Battelle) 

W72-07713 


ORGANIC  MATERIAL  ANALYZER  MONI- 
TORS SHORELINE  SEWAGE  DISPOSAL, 

Chemurgic  Council,  New  York. 

J.  W.  Ticknor. 

Water  and  Sewage  Works,  Vol  119,  No  3,  p  50-51, 

March  1972.  3  fig. 

Descriptors:  'Chemical  analysis,  'Monitoring, 
'Cycling  nutrients,  'Food  chains,  'Organic  com- 
pounds, Shellfish,  Instrumentation,  Phytoplank- 
ton.  Automation,  Equipment,  Analytical 
techniques,  Sewage,  Research  equipment,  Sewage 
effluents,  Sewage  treatment,  Sewage  disposal, 
Marine  algae,  Clams,  Mussels,  Oysters,  Eutrophi- 
cation,  Nitrogen,  Phosphorous,  Carbon, 
Hydrogen,  Marine  animals,  Nutrients,  Mollusks, 
Cultures. 

Identifiers:  Elemental  analyzers,  Macroinver- 
tebrates. 

Scientists  at  the  Woods  Hole  Oceanographic  In- 
stitution, Massachusetts,  are  working  on  a  project 
concerned  with  the  healthful  disposal  of  treated 
sewage  and  providing  nutrients  for  increased  shell- 
fish culture  along  the  eastern  seaboard.  Experi- 
mentation involves  feeding  treated  sewage  to  algae 
and  feeding  the  algae  to  shellfish  (oysters,  mus- 
sels, scallops)  under  controlled  conditions.  In 
order  to  determine  what  nutritive  values  the  shellf- 
ish derive  from  the  sewage-phytoplankton-sun- 
light  system,  the  food  chain  is  constantly  moni- 
tored at  selected  points  using  a  Perkin-Elmer 
Model  240  elemental  analyzer.  This  instrument  au- 
tomatically analyzes  organic  compounds  for  car- 
bon, hydrogen,  and  nitrogen  content  simultane- 
ously, performing  a  complete  analysis  within  13 
minutes.  It  is  used,  in  this  case,  to  determine  levels 
and  ratios  of  N  and  P  present  in  algae,  molluscs, 
and  molluscs'  detritus.  The  analytical  method  con- 
sists of:  (1)  burning  the  organic  sample  in  an  02  at- 
mosphere aided  by  chemicals  such  as  silver  tung- 
state  and  magnesium  oxide,  (2)  flushing  the  gase- 
ous combustion  products  with  a  helium  stream 
through  a  reduction  tube,  and  (3)  removing  H,  C, 
and  N  as  the  gaseous  products  move  through  a  se- 
ries of  traps.  The  analyzer  can  be  readily  con- 
verted for  oxygen  analysis.  (Mackan-Battelle) 
W72-07715 


A      KINETIC      MODEL      FOR      MICROBIAL 
GROWTH  ON  SOLID  HYDROCARBONS, 

Regional  Research  Lab.,  Jorhat  (India). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07719 


AN  IN  SITU  METHOD  FOR  THE  MEASURE- 
MENT OF  ZOOPLANKTON  GRAZING  RATES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  F.  Haney. 

Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 

970-977,  November  1971.  6  fig,  20  ref. 

Descriptors:  'Sampling,  'Zooplankton, 

'Radioisotopes,  Grazing,  Yeasts,  Daphnia, 
Laboratory  equipment,  Water  quality,  Filtration, 
Tracers,  'On-site  tests,  Research  equipment,  Ab- 
sorption, 'Radioactivity  techniques. 
Identifiers:  Grazing  chambers,  P-32,  Rhodotorula, 
Chydorus,  Ceriodaphnia  quadrangula,  Daphnia 
galeata,  Bosmina  longirostis,  Chydorus  sphaer- 
icus,  Diaptomus  oregonensis. 

A  radioisotope  method  is  described  for  measuring 
the  rate  of  ingestion  of  small  particles  by 
zooplankton  under  natural  in  situ  conditions. 
Zooplankton  are  captured  in  a  barrel-like  ap- 
paratus, called  a  grazing  chamber,  which  is 
lowered  to  a  specified  depth  and  then  activated  to 
close  its  2  disk-like  doors  at  the  barrel  ends.  The 
sampler  effectively  traps  a  2.1  volume  of  water 
containing  zooplankton.  After  closure,  an  inner 
piston-like    container   is    opened    which    rapidly 


disperses  (2-3sec)  a  trace  amount  of  P-32  labeled 
yeast  (Rhodotorula).  A  grazing  time  of  5  minutes 
allows  marked  filtration  and  ingestion  by  the 
zooplankton,  but  is  insufficient  time  for  the 
labeled  food  to  pass  through  the  gut  of  the  domi- 
nant cladoceran  grazers.  Uptake  of  the  tagged 
yeast  by  the  zooplankton  is  determined  by  strain- 
ing the  sample  through  a  75  micron  net  and  mea- 
suring radioactivity.  The  filtering  rate  of  the  com- 
munity and  of  individual  species  can  be  calculated 
from  the  uptake  values.  Results  show  the  rate  of 
uptake  by  entire  zooplankton  communities  and  by 
individual  species  of  Daphnia  galeata,  Daphnia 
rosea,  and  Ceriodaphnia.  The  versatility,  simplici- 
ty, naturalness,  and  sensitivity  make  this  a  useful 
method.  (Mackan-Battelle) 
W72-07720 


USE  OF  SHAKE  CULTURES  IN  A  SEMISOLID 
THIOGLYCOLATE  MEDIUM  FOR  DIF- 
FERENTIATING STAPHYLOCOCCI  FROM 
MICROCOCCI, 

North  Carolina  State   Univ.,  Raleigh.   Dept.   of 

Microbiology;  and  North  Carolina  State  Univ., 

Raleigh.  Dept.  of  Genetics. 

J.  B.  Evans,  and  W.  E.  Kloos. 

Applied  Microbiology,  Vol.  23,  No.  2,  p  326-331, 

February  1972. 9  fig,  10  ref. 

Descriptors:  'Bacteria,  'Cultures,  Separation 
techniques,  Anaerobic  bacteria,  Aerobic  bacteria, 
'Pathogenic  bacteria. 

Identifiers:  Staphylococcus  aureus.  Staphylococ- 
cus epidermidis,  Micrococcus  saprophyticus, 
Micrococcus  lactis,  Micrococcus  iuteus, 
Micrococcus  roseus,  Culture  media,  Shake  cul- 
tures, Thioglycolate  medium,  DNA,  Agars,  Dif- 
ferential media,  'Micrococci,  'Staphylococci. 

The  standard  diagnostic  test  for  differentiating 
staphylococci  from  micrococci  is  based  on  the 
ability  of  the  former  to  produce  acid  anaerobically 
in  a  glucose-containing  growth  medium.  This  test 
has  been  modified  to  provide  greater  convenience, 
easier  interpretation  of  results,  and  better  correla- 
tion with  deoxyribinucleic  acid  (DNA)  base  com- 
position. In  the  modified  test,  shake  cultures  in 
Brewer's  fluid  thioglycolate  medium  with  0.3  per- 
cent agar  added  are  observed  for  growth  in  the 
anaerobic  zone  of  the  tubes.  This  test  was  applied 
to  125  strains  of  staphylococci  and  microcci,  and 
all  except  two  strains  gave  results  that  were  con- 
sistent with  other  criteria.  Of  particular  interest 
were  eight  strains  of  Micrococcus  saprophyticus 
and  three  strains  of  M.  lactis  that  have  a  DNA 
composition  of  30  to  37  percent  guanine  plus 
cytosine  (GC).  All  1 1  of  these  cultures  produced 
anaerobic  growth  and  thus  would  be  classified  as 
staphylococci.  Strains  of  M.  lactis  that  have  a  high 
GC  content  in  their  DNA  grew  only  aerobically. 
Some  cultures  of  staphylococci  produced  charac- 
teristic band  patterns  of  anaerobic  growth  and 
other  cultures  produced  only  a  few  anaerobic  colo- 
nies from  an  inoculum  of  1,000,000  to  10,000,000 
cells.  These  observations  suggest  some  interesting 
genetic  and  metabolic  capabilities  in  such  cultures. 
(Mackan-Battelle) 
W72-07721 


BACTERICIDAL    PROPERTIES    OF    CHLOR- 
SULFAMATES, 

Massachusetts  Dept.  of  Public  Health,  Lawrence. 

Environmental  Health  Research. 

J.  E.  Delaney,  and  J.  C.  Morris. 

Journal   of   the    Sanitary    Engineering   Division, 

American  Society  of  Civil  Engineers,  Vol.  98,  No. 

SA  1,  p  23-36,  February  1972.  5  fig,  8  tab,  1 1  ref. 

Descriptors:  'Bactericides,  *E.  coli,  'Streptococ- 
cus, Water  purification,  'Disinfection,  Water 
chemistry,  'Chlorination,  Water  quality  control, 
Aquatic  microbiology.  Swimming  pools.  Nitrogen 
compounds,  Pathogenic  bacteria,  Cultures. 
Identifiers:  Staphylococcus  aureus,  'Chlorsulfa- 
mates,  Dichlosulfamates,  Monochlorsulfamate, 
Swimming  pool  water,  Monochloramine,  Survival. 
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Experimental  results  show  that  the  use  of  chlor- 
sulfamates  to  establish  a  satisfactory  bactericidal 
environment  in  swimming  pool  water  is  highly  im- 
practical. This  determination  was  made  by  expos- 
ing cultures  of  E.  coli.  Streptococcus  faecalis,  and 
Staphylococcus  aureus,  as  representative  of  typi- 
cal fecal  and  skin  bacteria,  to  solutions  of  potassi- 
um dichlorsulfamate  in  oxidizing  chlorine  for  con- 
trolled periods  of  time  and  pH  levels.  Contact 
times  for  99  percent  kill  effectiveness  at  the  dif- 
ferent pH  levels  indicate  that  as  the  concentration 
of  dichlorsulfamate  is  increased  towards  8  mg/1 
chlorine  and  the  pH  increased  towards  8,  the  ger- 
micidal effectiveness  also  increases.  Monochlor- 
sulfamate  is  less  effective  than  dichlorsulfamate 
and  both  are  less  effective  than  free  chlorine  or 
chloramide.  Approximately  1.000  mg/1  chlorine  in 
the  form  of  dichlorsulfamate  would  have  to  be 
established  to  achieve  a  99  percent  kill  of  E.  coli  in 
1  min  in  the  pH  7-8  range.  Thus,  the  low  bacter- 
icidal potencies  of  mono  and  dichlorsulfamates 
counter-indicate  the  use  of  sulfamation  as  a 
chlorine  stabilizer  and  sulfamic  acid  as  a  pH  regu- 
lator in  pool  water.  (Mackan-Battelle) 
W72-07722 


METHANOBACTERIUM  THERMOAU- 

TOTROPHICUS SP.  N.,  AN  ANAEROBIC,  AU- 
OTROPHIC,  EXTREME  THERMOPHILE, 

inois  Univ.,  Urbana,  Dept.  of  Microbiology. 
J.  G.  Zeikus,  and  R.  S.  Wolfe. 
Journal  of  Bacteriology,  Vol.  109,  No.  2,  p  707- 
713,  February  1972.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Methane  bacteria,  'Thermophide 
bacteria,  *Sewage  bacteria,  'Anaerobic  bacteria. 
Water  pollution  sources.  Microbiology,  Aquatic 
bacteria.  Sludge,  Cultures,  Isolation,  Sewage. 
Identifiers:  'Autotrophic  bacteria,  Methanobac- 
terium  thermoautotrophicus.  Enrichment,  Culture 
media,  Methanobacterium. 

A  new  methanogenic  bacterium,  Methanobacteri- 
um thermoautotrophicus  sp.  n.,  was  isolated  using 
fresh  fermenting  sewage  sludge  for  enrichment 
cultures.  Growth  media  and  maintenance  media 
were  prepared  and  sterilized  under  a  strictly 
anaerobic  C02  or  hydrogen  and  C02  (80:20)  at- 
mosphere by  a  modification  of  the  Hungate 
technique  as  described  by  Bryant  and  Robinson. 
Final  pH  of  the  sterile  medium  was  7.2.  The 
modified  culture  technique  was  also  used  in  isola- 
tion, maintenance  and  subculture  of  organisms. 
Cultures  were  incubated  statically  in  test  tubes  in 
an  upright  position  to  facilitate  determination  of 
methane.  Growth  was  measured  colorimetrically 
at  660  nm  for  DNA  composition  tests,  the  bacteria 
were  passed  through  a  French  pressure  cell  at  1800 
psi  and  analyzed  by  the  method  of  Schildkraut,  et 
al.  Ribosomes  were  isolated,  purified  by  the 
method  of  Zeikus,  et  al.  and  analyzed  in  a  Gilford 
spectrophotometer.  All  samples  had  mutual  ab- 
sorbances  of  0.40  to  0.50  at  260  nm.  Methane  was 
detected  by  packard  gas  chromatograph  equip- 
ment with  a  Silica  gel  column  connected  to  a 
hydrogen  flame  detector.  Isolates  were  gram-posi- 
tive, non-motile,  irregularly  curved  rods  of 
frequent  long  filaments.  The  organism  is  an  au- 
totroph and  a  strict  anaerobe,  with  a  pH  optimum 
of  7.2-7.6.  Optimum  growth  temperature  is  65  C 
with  a  max.  at  70  C.  Ribosomes  were  stable  to  75  C 
and  had  a  Tm  of  82  C.  Ribosomes  upon  complete 
thermal  denaturation,  showed  only  a  20  percent 
hyperchromic  increase.  Methane  formation  is  tem- 
perature dependent  and  requires  hydrogen  and 
carbon  dioxide;  methyl  cobalamin  served  as 
methyl  donor.  (Mackan-Battelle) 
W72-07723 


A  DOUBLE  SAMPLING  SCHEME  FOR  ESTI- 
MATING FROM  MISCLASSIFIED  MUL- 
TINOMIAL DATA  WITH  APPLICATIONS  TO 
SAMPLING  INSPECTION, 

New  York  Univ.,  N.Y.  Dept.  of  Quantitative  Anal- 
ysis. 
For  primary  bibliographic  entry  see  Field  07C. 

W72-07725 


BACTERIOPHAGE  AND  THE  TOXIGENICITY 
OF  CLOSTRIDIUM  BOTULEVUM  TYPE  D, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Pacific  Fishery  Products  Technology  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07726 


MOLECULAR  WEIGHT  CHROMATOGRAPHY, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Wilmington, 

Del.  Central  Research  Dept. 

R.  S.  Swingle. 

Industrial   Research,   Vol.    14,   No.   2,   p  40-42, 

February  1972. 

Descriptors:  'Gas  chromatography,  'Pollutant 
identification,  Laboratory  equipment,  Chemical 
analysis,  Standards. 

Identifiers:  'Molecular  weight  chromatography. 
Absolute  weight,  Molecular  weight,  Carrier  gases, 
SF6,  Fluorocyclobutane,  'Halogenated  com- 
pounds, Perfluoro-n-hexyl  iodide,  Precision, 
Laboratory  techniques,  Carbon  dioxide,  Sulfur 
hexafluoride. 

Molecular  weight  chromatography  (MWC)  com- 
bines a  modified  dual  column  gas  chromatograph 
with  2  gas  density  detectors  so  that  both  molecular 
and  absolute  weights  can  be  determined.  The  com- 
bination of  MW  and  retention  time  allows  qualita- 
tive identification  of  unknown  species.  Test  sam- 
ples are  split  and  simultaneously  analyzed  on  2 
matching  columns  with  different  carrier  gases  of 
widely  differing  MW's  such  as  SF6  (MW  146)  and 
C02  (MW  44).  Receptor  signals  can  be  computer 
processed  for  gases  SF6  and  C02,  the  1  percent 
standard  deviation  indicates  a  deviationof  less 
than  plus  or  minus  1  mass  unit  at  mass  200  and 
below  and  plus  or  minus  4  mass  units  at  mass  300. 
Errors  can  be  shifted  to  lower  values  using  heavier 
carrier  gases  such  as  fluorocyclobutane  (MW  200). 
An  accuracy  of  about  plus  or  minus  0.5  percent 
has  been  obtained  for  peaks  slightly  skewed  and  of 
normal  magnitudes.  Standards  of  high  molecular 
wt  are  used  to  minimize  errors  in  determining 
response  ration.  Polyhalogenated  compounds  such 
as  perfluoro-n-hexyl  iodide  are  ideal.  (Mackan- 
Battelle) 
W72-07727 


AN  EVALUATION  OF  WATER-QUALITY 
RECORDS  FOR  TEXAS  STREAMS, 

Geological  Survey,  Austin,  Tex. 
J.  F.  Blakey,  R.  O.  Hawkinson,  and  T.  D.  Steele. 
Geological  Survey  Open-file  Report  (Texas  Dis- 
trict), 1972.  54  p,  12  fig,  5  tab,  7  ref. 

Descriptors:  'Water  quality,  'Streams, 
'Discharge  (Water),  'Chemical  analysis,  'Texas, 
Water  anslysis,  Water  properties,  Streamflow, 
Flow  rates,  Correlation  analysis.  Regression  anal- 
ysis, Specific  conductivity.  Evaluation,  Analytical 
techniques.  Computer  programs,  Forecasting, 
Basic  data  collections. 

Identifiers:  'Streamflow-water  quality  relation- 
ships. 

Chemical  data  for  12  streamflow-sampling  stations 
in  Texas,  each  having  from  8  to  24  years  of  availa- 
ble historical  records,  were  analyzed  to  determine 
relationships  between  concentrations  of  the  major 
inorganic  constituents  and  specific  conductance  or 
stream  discharge.  Regression  equations  for  each 
station  were  derived  by  using  data  for  an  identical 
5-year  period;  the  remaining  record  served  as  inde- 
pendent test  data  for  checking  the  adequacy  of  the 
functions  on  the  basis  of  continued  specific-con- 
ductance determinations  as  an  index  variable. 
Daily  solute  concentrations  and  loads  at  a  sam- 
pling site  were  simulated,  and  monthly  and  annual 
averages  were  computed  by  using  daily  records  of 
specific  conductance  in  conjunction  with  the 
regression  equations.  Simulated  annual  mean  con- 
centrations of  most  individual  solutes  and  dis- 
solved solids  averaged  within  10-20  percent  of 
comparable  concentrations  determined  from  the 
composited  chemical  analyses,  although  syste- 
matic biases  were  detected  in  results  for  some  of 
the  relationships  used  in  the  simulation. 
(Woodard-USGS) 


W72-07744 


WATER  QUALITY  AT  SELECTED  LOCATIONS 

IN     THE     SAN     ANTONIO     AREA,     TEXAS- 

--PROGRESS  REPORT,  1972, 

Geological    Survey,    San   Antonio,   Tex.    Water 

Resources  Div. 

R.  D.  Reeves,  and  J.  F.  Blakey. 

Geological  Survey  Progress  Report,  1972.  27  p,  1 

fig,  2  tab,  1  ref. 

Descriptors:  'Water  quality,  'Groundwater, 
'Water  wells,  'Surface  waters,  'Texas,  Water 
analysis,  Water  properties,  Chemical  analysis, 
Aquifers,  Limestones,  Water  pollution  control, 
Basic  data  collections,  Discharge  (Water). 
Identifiers:  'San  Antonio  area  (Tex). 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Edwards  Underground  Water  District  and  the 
Texas  Water  Development  Board,  is  conducting  a 
continuing  investigation  of  water  quality  in  the 
aquifer  formed  by  the  Edwards  and  associated 
limestones  in  the  San  Antonio  area.  The  program 
was  initiated  in  1968  to  collect  historical  reference 
data  for  determining  changes  in  water  quality  and 
to  detect  any  current  pollution  of  the  groundwater. 
Water-quality  data  collected  at  204  sites  (wells, 
springs,  and  surface  waters)  from  September  1969 
to  August  1971  are  presented,  including  some  data 
from  selected  analyses  made  prior  to  1969.  A  map, 
scale  4  mi  to  the  in,  shows  the  sampling  locations. 
(Woodard-USGS) 
W72-07755 


POLLUTION  MONITORING  AND  PREVEN- 
TION BY  USE  OF  BIVARIATE  CONTROL 
CHARTS, 

Canadian  Industries  Ltd.,  Montreal  (Quebec). 
T.  W.  Beak,  C.  De  Courval,  and  N.  E.  Cooke. 
Sewage  and  Industrial  Wastes,  Vol.  31,  No.  12,  p 
1383-1394,  December,  1959.  13  fig,  4  ref. 

Descriptors:  'Monitoring,  'Baseline  studies, 
Biological  communities,  'Bioindicators,  'Indica- 
tors, Water  pollution,  Aquatic  environment,  Path 
of  pollutants,  'Pollutant  identification.  Water 
quality,  Aquatic  life,  'Benthos,  Ecotypes,  Water 
pollution  effects,  Water  pollution  control.  Pollu- 
tion abatement,  'Lake  Ontario,  'Warning 
systems. 
Identifiers:  'Bivariate  control  charts. 

The  problem  of  preventing  pollution  of  the  waters 
of  Lake  Ontario  adjacent  to  the  site  of  a  large 
chemical  plant  is  discussed.  Sampling  of  several 
groups  of  benthos  according  to  a  predetermined 
pattern  was  carried  out  so  that  variations  caused 
by  chance,  season,  and  difference  between  sam- 
pling locations  could  be  treated  statistically. 
Bivariate  control  charts  were  constructed  to  ena- 
ble all  of  these  variations  to  be  adequately  as- 
sessed by  simply  plotting  the  results  of  the  survey 
on  the  chart.  This  system  of  surveys  and  charts  is 
very  sensitive  and  can  detect  the  onset  of  an  ad- 
verse situation  long  before  a  trained  observer 
would  suspect  that  any  trouble  was  developing. 
The  system  calls  for  sampling  of  representative 
benthos  four  times  per  year.  (LeGore-Washington) 
W72-07793 


ENVIRONMENTAL        RADIOACTIVITY        IN 
DENMARK  IN  1970, 

Danish   Atomic   Energy   Commission,   Roskilde, 

Health  Physics  Dept. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07820 


STUDIES  ON  ENVIRONMENTAL  RADIOAC- 
TIVITY IN  FINLAND  1968-1970,  ANNUAL  RE- 
PORT, 

Institute  of  Radiation  Physics,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  05B. 

W72-07823 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


EXPERIENCE  IN  THE  USE  OF  AN  ANTICOIN- 
CIDENCE SHIELDED  GE  (LI)  GAMMA-RAY 
iPECTROMETER  FOR  LOW  LEVEL  EN- 
VIRONMENTAL RADIONUCLHJE  ANALYSIS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

!ab. 

'.  L.  Phelps,  and  K.  O.  Hamby. 

Available  from  the  National  Technical  Informa- 

ion  Service  as  UCRL-73521 ,  $3.00  in  paper  copy, 

0.95  in  microfiche.  October  25,  1971  28  p,  9  fig,  3 

jb,  27  ref . 

)escriptors:  *  Radioactivity  techniques,  'Pollutant 
lientification,  'Monitoring,  Test  procedures, 
.aboratory  tests,  Technology,  Environment, 
lackground  radiation,  Time  lag,  Radioisotopes, 
nstrumentation.  Methodology,  Fallout,  Gamma 
ays,  *Pollutant  identification. 

;nvironmental  samples  in  a  200  cu  cm  Al  can  were 
ssayed  using  an  18  cu  cm  planar  detector.  The 
bove-sample  location  of  the  detector  was  not  op- 
mum  for  liquid  or  disc  samples.  The  sensitivity  of 
lis  (Compton-suppressed)  method  was  about  0.01 
icoCi  for  Cs-137  in  a  296  g  soil  sample  with  a  3800 
linute  analysis  time.  Comparing  anticoincidence 
nd  coincidence  spectra  often  improved  resolu- 
on.  Fallout  radionuclides  quanitiated  in  air  sarn- 
ies included  Ce-144,  Ce-141,  Sb-125,  Ru-103,  Ru- 
06,  Cs-137,  Zr-95,  and  Mn-54.  Cosmic-ray-in- 
uced  Be-7  was  also  found.  (Bopp-ORNL) 
/72-07824 


ORTABLE  GE  (LI)  DETECTOR  FOR  FIELD 
IEASUREMENT  OF  RADIONUCLIDES  IN  THE 
NVIRONMENT, 

alifornia  Univ.,  Livermore.  Lawrence  Radiation 

ab. 

.  L.  Phelps,  L.  R.  Anspaugh,  J.  J.  Koranda,  and 

i.  W.  Huckabay. 

.vailable  from  the  National  Technical  Informa- 

on  Service  as  UCRL-73561 ,  $3.00  in  paper  copy, 

0.95  in  microfiche.  November  15,  1971.  24  p,  7 

g,  5  tab,  25  ref. 

lescriptors:  'Radioactivity  techniques,  'Pollutant 
lentification,  'Monitoring,  Test  procedures, 
echnology,  Environment,  Background  radiation, 
ime  lag,  Radioisotopes,  Instrumentation, 
[ethodology,  Fallout,  Gamma  rays,  On-site  tests. 

i-situ  spectroscopy  required  determination  of  the 
:tivity  distribution  with  soil  depth  to  permit 
etailed  interpretation.  However  the  counting  time 
)r  the  gross  in-situ  measurement  was  about  30 
linutes  as  compared  with  1400  minutes  when 
:presentative  samples  were  analyzed  in  the 
boratory  by  a  Ge  (Li)  anticoincidence  shielded 
jectrometer.  Application  to  monitoring  the  ef- 
uent  gas  from  an  operating  B WR  reactor  showed 
le  major  peaks  from  Xe-135,  Xe-138  and  Xe- 
55m  after  a  counting  time  of  20  min,  and  Kr-88 
fter  an  additional  100  min.  (Bopp-ORNL) 
-'72-07825 


ROCEEDINGS    OF   ENVIRONMENTAL    PLU- 
ONIUM  SYMPOSIUM. 

or  primary  bibliographic  entry  see  Field  05B. 
'72-07830 


NALYTICAL  TECHNIQUES  FOR  THE 
ETERMINATION  OF  PLUTONIUM  IN  EN- 
IRONMENTAL  SAMPLES, 

nvironmental   Protection   Agency,   Las   Vegas, 
ev.  Western  Environmental  Research  Lab. 
or  primary  bibliographic  entry  see  Field  05B. 
'72-07836 


AMPLING   AND   ANALYSIS   OF  SOILS   FOR 
LUTONIUM, 

astern    Environmental    Radiation    Lab.,    Mont- 

jmery,  Ala. 

or  primary  bibliographic  entry  see  Field  05B. 

'72-07837 


COMMONALITY  IN  WATER,  SOIL,  AIR, 
VEGETATION,  AND  BIOLOGICAL  SAMPLE 
ANALYSIS  FOR  PLUTONHJM, 

Trapelo/West,  Richmond,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07838 


PLUTONIUM    IN    SURFACE    SOILS    IN    THE 
HANFORD  PLANT  ENVmONS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07839 


MEASUREMENT    OF    PLUTONIUM    IN    SOIL 
AROUND  THE  NEVADA  TEST  SITE, 

Environmental   Protection  Agency,   Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05B. 

W72-07840 


SECOND  ANNUAL  REPORT,  ENVIRONMEN- 
TAL STUDIES,  MAINE  YANKEE  ATOMIC 
POWER  COMPANY. 

Maine  Yankee  Atomic  Power  Co.,  Westboro, 
Mass. 

Available  from  the  National  Technical  Informa- 
tion Service  as  Docket  50309-45,  $6.00  in  paper 
copy,  $0.95  in  microfiche.  Docket  50309-45,  1971. 
364  p. 

Descriptors:  'Monitoring,  'Surveys,  'Measure- 
ment, 'Data  collections,  'Environment,  'Radioac- 
tivity, 'Radioactivity  effects,  Rivers,  Effluent, 
Radioecology,  Aquatic  populations,  Hydrologic 
aspects,  Nutrients,  Chemicals,  Plankton,  Benthos, 
Algae,  Fish,  Water  pollution,  Water  pollution 
sources. 

Identifiers:  Concentration,  Radiation  safety, 
Radiation  control. 

The  environmental  survey  of  the  Montsweag  Bay- 
Back  River  area  was  initiated  as  a  full-scale  in- 
tegrated program  in  October,  1969.  Portions  of  the 
program  had  been  started  as  early  as  the  summer 
of  1968,  but  sampling  was  not  conducted  on  a 
regular  schedule  until  the  fall  and  spring  of  1969- 
1970.  Initial  efforts  involved  assembling  and  test- 
ing equipment,  evaluating  sampling  procedures, 
and  selecting  permanent  sampling  stations.  Almost 
all  portions  of  the  program  have  now  been  opera- 
tive for  a  year  or  more  and  some  conclusions  can 
be  drawn  from  the  findings.  Hydrology  and 
nutrient  chemistry,  planton,  benthos,  some  com- 
mercial invertebrates,  finfish,  and  marine  algae 
are  discussed.  (Houser-ORNL) 
W72-07841 


DEVELOPMENT  OF  A  SYSTEM  FOR  TRACE 
ELEMENT  ANALYSIS  IN  THE  ENVIRONMENT 
BY  CHARGED  PARTICLE  X-RAY 

FLUORESCENCE, 

Brookhaven  National  Lab.,  Upton,  N.  Y. 
B.  M.  Gordon,  and  H.  W.  Kraner. 
Available  from  the  National  Technical  Informa- 
tion Service  as  BNL-16182,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Paper  presented  at  the  Inter- 
national Meeting  on  Chemical  Analysis  by 
Charged  Particle  Bombardment,  Sept.  5-8,  1971. 
Namur,  Belgium,  1971.  295  p,  11  ref,  CONF- 
710925-1. 

Descriptors:       'Water      analysis,       'Analytical 
technique,    *X-ray    fluorescence,    Radioactivity 
techniques.    Sampling,    Environment,    'Pollutant 
identification,  'Trace  elements,  Ions. 
Identifiers:  Charged  particle  accelerators. 

Chemical  preparation  with  the  attendant  possibili- 
ty of  losses  and  contamination  may  not  be 
required  with  this  technique  which  is  suitable  for 
small  samples.  Analysis  of  the  x-ray  spectrum  of 
the  heavy  elements  is  eased  by  the  unique  patterns 
of  the  L  peaks.  Use  of  a  chromium  absorber  per- 
mitted determination  of  Cr  and  Mn  in  a  sample 


containing  a  large  amount  of  iron.  A  5  mg  sample 
of  sea  water,  evaporated  on  0.0075  mm  thick  Kap- 
ton  and  bombarded  with  3.5  Mev  protons,  showed 
x-ray  spectrum  peaks  from  250  picograms  of  I  and 
40  nanograms  of  Sr.  (Bopp-ORNL) 
W72-07844 

5B.  Sources  of  Pollution 


MATHEMATICAL  SIMULATION  OF  GROUND- 
WATER TRANSPORT  OF  RADIONUCLIDES 
AT  HANFORD  (WASHINGTON), 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

D.  B.  Cearlock,  R.  C.  Routson,  and  C.  A.  Bryan. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
BNWL-SA-3494,      $3.00     paper     copy,     $0.95 
microfiche.  Report  BNWL-SA-3494,  August  1970. 
24  p,  5  f ig,  5  tab.  AEC  Contract  AT  (45- 1  - 1 830). 

Descriptors:  'Path  of  pollutants,  'Simulation  anal- 
ysis, 'Computer  programs,  'Groundwater  move- 
ment, 'Dispersion,  Diffusion,  Adsorption, 
Radioisotopes,  Radioactive  wastes,  Hybrid  com- 
puters. 
Identifiers:  Interactive  computer  systems. 

A  mathematical  model  for  predicting  the  distribu- 
tion and  movement  of  radiocontaminants  in 
heterogeneous  subsurface  environments  is  being 
developed.  It  is  based  on  the  transport  equation, 
which  incorporates  fluid  movement  and 
radionuclide  reaction  components  into  one  interre- 
lated equation.  The  transport  equation  provides 
the  analytical  tool  with  which  the  time-dependent, 
concentration  distribution  of  radionuclides  in  satu- 
rated and  unsaturated  soils  can  be  predicted.  Op- 
timum computational  capability  can  be  achieved 
through  the  interactive  system  being  developed  for 
groundwater  systems  analysis.  The  system  con- 
sists of  an  interactive  light-pen  display,  a  disc 
memory  unit,  and  graphical  digitizer  connected  to 
a  small  computer.  (Knapp-USGS) 
W72-07289 


THE  ROLE  OF  THE  INDIAN  MONSOONS  IN 
THE  INTERHEMISPHERIC  TRANSPORT  OF 
RADIOACTIVE  DEBRIS  FROM  NUCLEAR 
TESTS, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Air  Monitoring  Section. 

S.  Gopalakrishnan,  and  C.  Rangarajan. 

Journal  of  Geophysical  Research,  Vol  77,  No  6,  p 

1012-1016,  February  20,  1972. 4  fig,  9  ref. 

Descriptors:  'Nuclear  explosions,  'Fallout,  'Indi- 
an Ocena,  'Monsoons,  Air  pollution. 
Radioisotopes,  Trace  elements.  Winds,  Wet 
seasons,  Air  circulation,  Meteoric  water,  Travel- 
time,  Meteology,  Radioactive  wastes. 
Identifiers:  Polynesia,  French  nuclear  tests.  Fis- 
sion products,  Barium  140,  Zirconium  95. 

Measurements  of  the  concentrations  of  short-lived 
fission  products,  Ba-140  and  Zr-95,  from  the 
summer  1968,  1970,  and  1971  French  tests  in 
Polynesia  are  presented.  The  debris  reached  the 
west  coast  of  India  in  15-22  days  after  the  burst  for 
the  three  test  series,  which  strikingly  confirms 
previous  findings  based  on  the  1968  and  earlier  test 
debris.  A  comparative  study  of  the  levels  of  short- 
lived fission  products  at  various  stations  in  the 
northern  and  southern  hemispheres  following  the 
French  tests  is  also  presented.  The  results  of  this 
comparison  show  that  the  rapid  transport  of  air 
masses  across  the  equator  by  the  southerly  jet 
results  in  levels  in  India  (west  coast)  that  are  up  to 
an  order  of  magnitude  higher  compared  to  levels  at 
the  sam  e  latitude  in  other  meridians.  The  above 
radioactive  data  are  consistent  with  recent 
meteorological  studies  on  the  magnitude  of  inter- 
hemispheric  exchange  in  the  west  Indian  Ocean 
during  monsoon  periods.  (Lang-USGS) 
W72-07291 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


COMPOSITION  OF  ORGANIC  ACIDS  DIS- 
SOLVED IN  SURFACE  WATERS  (O  SOSTAVE 
ORGANICHESKIKH  KISLOT,  RAST- 

VORENNYKH  V  POVERKHNOSTNYKH 
VODAKH), 

Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

A.  N.  Khomenko,  and  I.  A.  Goncharova. 
In:  Formirovaniye  khimicheskogo  sostava, 
zagryazneniye  i  samoochishcheniye  poverkhnost- 
nykh  vod.  Metody  analiza  prirodnykh  vod; 
Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 
p  32-44,  1971.  2  fig,  9  tab,  9  ref. 

Descriptors:  'Water  chemistry,  *Water  analysis, 
•Chemical  analysis,  'Organic  acids,  'Surface 
waters,  Rivers,  Reservoirs,  Lakes,  Water  level 
fluctuations.  Volatility,  Organic  matter,  Carbon, 
Seasonal,  Chromatography. 
Identifiers:  'USSR,  'Water  samples,  Volatile 
acids,  Nonvolatile  acids,  Mineralization,  Chro- 
matograms. 

Investigations  were  conducted  in  1969  to  continue 
research  begun  in  1965-66  to  obtain  data  on  con- 
tent, distribution,  and  dynamics  of  organic  acids  in 
waters  of  a  number  of  major  rivers,  reservoirs, 
and  lakes  of  the  USSR.  Concentration  of  organic 
acids  in  river  waters  in  1969  varied  between  0.047 
and  0.157  meq/liter;  concentration  of  organic  acids 
in  reservoir  waters  was  0.03-0. 1 2  meq/liter  and  that 
in  lake  waters,  0.05-0.095  meg/liter.  Nonvolatile 
acids  represented  20%-30%  of  the  total  acid  con- 
tent and  included  adipic,  pyroracemic,  succinic, 
lactic,  oxalic,  malonic,  aconitic,  citric,  tartaric, 
and  malic  acids,  determined  in  amounts  ranging 
from  <  0.0001  to  0.012  meq/liter.  Concentration  of 
nonvolatile  acids  in  river  waters  was  l%-20%  of 
the  total  organic-carbon  content,  while  that  in 
reservoir  and  lake  waters  was  2%-ll%  and  3%- 
7%,  respectively.  (See  also  W72-07295)  (Josefson- 
USGS) 
W72-07298 


CONCENTRATION   AND   DYNAMICS  OF  OR- 
GANIC ACIDS  IN  MINERAL  WATERS  OF  THE 
LAKE   BAIKAL    REGION   (SODERZHANIYE   I 
DINAMIKA     ORGANICHESKIKH     KISLOT     V 
MINERAL'NYKH  VODAKH  PRIBAYKAL'YA), 
Irkutskii  Gosudarstvennyi  Universitet  (USSR). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07299 


HYDROCHEMICAL  MAP  OF  THE  OXIDATION 
CAPACITY  OF  RIVER  WATERS  OF  THE 
ASIATIC  PART  OF  THE  USSR  (GIDROK- 
HIMICHESKAYA  KARTA  OKISLYAYEMOSTI 
VODY  REK  AZIATSKOY  TERRITORII  SSSR), 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 
W72-0730O 


BEEF  CATTLE  FEEDLOT  WASTE  MANAGE- 
MENT PROGRAM, 

Robert  S.  Kerr  Water  Research  Center,  Ada, 
Okla. 

J.  L.  Witherow,  and  M.  R.  Scalf. 
Mimeo,  April  1971,  2  fig,  1  tab,  11  ref.  EPA  Pro- 
gram 13040—04/71. 

Descriptors:  'Farm  wastes,  'Water  pollution 
sources,  'Regulation,  Cattle,  Kansas,  Texas, 
Oklahoma,  Feed  lots,  Livestock,  Confinement 
pens. 

The  Environmental  Protection  Agency's  beef  cat- 
tle feedlot  waste  research  has  an  objective  to 
develop  technically  and  economically  feasible 
systems  to  abate  the  pollutional  effects  of  con- 
fined beef  production.  Surveys  show  that  the 
number  of  1,000  head  feedlots  and  the  total 
number  of  cattle  on  feed  are  increasing  while  the 
number  of  small  feedlots  is  decreasing.  This 
change  is  in  conjunction  with  a  shift  of  feedlots 
from  the  midwest  corn  belt  to  the  high  plains  area 


and  the  Southwest.  A  breakdown  by  states  is  given 
for  the  number  of  cattle  on  feed  and  the  size  of 
feedlots.  Pollutional  damages  from  large  feedlots 
are  cited.  Implementing  waste  management 
systems  in  Kansas,  Texas,  and  Oklahoma  is  by 
recent  laws  and  specific  regulation  adopted  by 
agencies  of  these  states.  The  design  requirements 
are  described.  Lack  of  understanding  by  the 
feedlot  operator  and  the  number  of  enforcement 
personnel  are  major  obstacles  in  implementation. 
Pollution  control  and  labor  cost  may  result  in  total 
environmentally  controlled  cattle  feedlots  becom- 
ing common  during  this  decade.  (EPA  abstract) 
W72-07323 


ANIMAL       FEEDLOT      WASTE       PROGRAM 
RESEARCH  NEEDS, 

Robert   S.   Kerr  Water  Research  Center,  Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-07324 


PHYSICAL,  CHEMICAL,  AND 

MICROBIOLOGICAL  FACTORS  AFFECTING 
THE  DISCHARGE  OF  WATER  INTO  DRAIN 
TH.E, 

California  Univ.,  Davis.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05G. 

W72-07353 


REAGENTS      FOR      DETERMINATIONS      OF 
TRACE  IMPURITDIS  IN  WATER, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07354 


FATE    OF    DIQUAT    IN    THE    AQUATIC    EN- 
VIRONMENT, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
R.  C.  Hiltibran,  D.  L.  Underwood,  and  J.  S.  Fickle. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  598,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Illinois  Water  Resources 
Center  Research,  Urbana,  Report  No.  52,  Februa- 
ry 1972.  45  p,  5  fig,  6  tab.  OWRR  A-035-ILL  (1). 

Descriptors:  'Diquat,  Aquatic  plants,  'Cation 
exchange.  Sago  pondweed,  Adsorption,  Distribu- 
tion, 'Absorption,  Organic  matter,  Sands,  Silts, 
Clays,  Time,  Path  of  pollutants,  Illinois,  'Herbi- 
cides, 'Aquatic  weed  control,  Lakes. 
Identifiers:  'Bluegill,  'Hydrosoil,  American  pond- 
weed,  Recovery,  Desorption,  'Allerton  Lake  (El), 
♦Big  Pond  (IU). 

In  laboratory  studies,  an  average  of  1.5  ppm  of 
diquat  remained  65  days  after  the  application  of  5 
ppm  of  diquat,  and  an  average  of  0.12  ppm 
remained  28  days  after  the  introduction  of  1  ppm 
of  diquat.  In  fall  field  studies,  0.32  ppm  of  diquat 
remained  24  hours  after  the  application  of  1  ppm 
of  diquat.  In  spring  field  studies,  0.31  and  2.4  ppm 
of  diquat  remained  8  days  after  the  application  of  1 
and  5  ppm  of  diquat.  Sago  pondweed  did  not  trans- 
locate either  the  foliar  or  root  applied  C14  diquat; 
the  foliar  applied  C14  diquat  was  translocated  in 
American  pondweed,  but  the  root  applied  diquat 
was  not.  Bluegill  removed  diquat  from  water,  and 
C14  was  detected  in  the  8  tissues  analyzed  for  C14 
content.  The  hydrosoil  from  Allerton  Lake  ex- 
hibited greater  cation  exchange  capacity  and 
bound  more  diquat  than  the  hydrosoils  from  five 
other  bodies  of  water.  The  hydrosoil  from  Big 
Pond  contained  more  organic  matter,  silt,  and 
clay,  and  bound  less  diquat  than  the  hydrosoil 
from  Allerton  Lake.  The  hydrosoils  from  the  other 
bodies  of  water  varied  in  their  organic  matter  con- 
tent, silt,  and  clay  content,  and  bound  less  diquat 
than  the  hydrosoil  from  Allerton  Lake  or  Big 
Pond. 
W72-07355 


TRACE       ELEMENTS       IN       BLACK       SEA 
SAPROPEL  MUDS  AND  THEIR  INTERACTION 


WITH  ORGANIC  INTERACTION  WITH  OR- 
GANIC MATTER  (RASSEYANNYYE  ELEMEN- 
TY  V  SAPROPELEVYKH  ILAKH  CHERNOGO 
MORYA  I  IKH  VZAIMOSVYAZ'  S  OR- 
GANICHESKIM  VESHCHESTVOM), 
Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 
anologii. 

1. 1.  Volkov,  and  L.  S.  Fomina. 
Litologiya  i  Poleznyye  Iskopayemyye,  No  6,  p  3- 
15,  November-December  1971.  9  fig,  4  tab,  27  ref. 

Descriptors:  'Sedimentation,  'Sediments,  'Mud, 
'Trace  elements,  'Organic  matter,  Carbon,  Calci- 
um carbonate,  Metals,  Copper,  Nickel,  Cobalt, 
Molybdenum,  Pyrite,  Hydrogen  sulfide,  Humic 
acids,  Fulvic  acids,  Detritus,  Plankton,  Deep 
water,  Cores,  Water  pollution  sources,  Path  of 
pollutants. 

Identifiers:  'USSR,  'Black  Sea,  'Sapropel, 
'Ooze,  'Vanadium,  Bitumens. 

Core  samples  of  Holocene,  ancient,  and  New  Eux- 
inic  Black  Sea  sediments  were  collected  to  study 
the  vertical  distribution  of  trace  elements  in 
sapropel  muds  and  to  determine  the  interaction  of 
these  elements  with  organic  matter.  Maximum 
concentrations  of  Cu,  Ni,  Co,  Mo,  and  V  were  ob- 
served in  sapropel  muds  of  ancient  Black  Sea  sedi- 
ments. Concentration  of  Cu,  Ni,  Mo,  and  V  in  the 
muds  correlates  with  the  organic  carbon  concen- 
tration; the  Co  content  correlates  with  the  sulfur 
content  of  pyrite.  A  small  percentage  of  trace  ele- 
ments was  found  in  bitumens;  a  larger  percentage 
was  associated  with  humic  substances  of  sedi- 
ments, primarily  fulvic  acids.  On  the  basis  of 
average  concentration  of  organically  associated 
elements,  the  metals  were  distributed  in  the  fol- 
lowing order:  V  =  22%;  Cu  =  16%;  Ni  =  7%;  and 
Co  =  2%.  High  concentrations  of  trace  elements  in 
sapropel  are  the  result  of  extraction  of  dissolved 
metals  from  sea  water  by  organic  detritus  during 
sedimentation.  Concentration  of  metals  in  live 
planktonic  organisms  is  of  secondary  importance. 
The  conclusions  derived  may  be  useful  in  deter- 
mining the  role  of  organic  matter  in  concentrating 
metals  in  deep  waters  of  ancient  and  Holocene 
sediments  of  the  hydrogen  sulfide  zone  of  the 
Black  Sea.  (Josef son-USGS) 
W72-07456 


HYDROCHEMISTRY  OF  THE  WATER  COOL- 
ING THE  KURAKHOVKA  POWER  PLANT, 

Akademiya      Nauk      URSR,      Kiev.      Instytut 

Hidrobiologii. 

S.  I.  Abremskaya. 

Hydrobiological  Journal,  Vol  7,  No  2,  p  81-88, 

1971.     5     fig,     4     tab,     9     ref.     (Trans,     from 

Gidrobiologicheskiy  Zhurnal,  Vol  7,  No  2,  1971). 

Descriptors:  'Water  chemistry,  'Water  tempera- 
ture, 'Water  cooling,  'Hydroelectric  plants, 
'Reservoirs,  Heated  water,  Mine  water.  Salts, 
Ions,  Inorganic  compounds,  Organic  matter,  Dis- 
solved oxygen,  Oxidation,  Biochemical  oxygen 
demand,  Degradation  (Decomposition), 

Photosynthesis,    Microbiology,   Geomorphology, 
Thermal  pollution,  Seasonal. 
Identifiers:    'USSR,    'Ukraine,    Donbas    basin, 
Cooling  basins,  Biogenous  substances. 

The  effect  of  discharge  of  heated  water  from  a 
thermal  powerplant  on  the  ion  and  salt  composi- 
tion of  water  in  the  reservoir  cooling  the  Kurak- 
hovka  powerplant,  located  in  the  Donbas  region  of 
the  Eastern  Ukraine,  is  examined.  The  reservoir 
covers  an  area  of  about  12  sq  km  and  has  a  capaci- 
ty of  51  million  cu  m.  Ion  and  salt  composition  of 
the  reservoir  water  is  determined  by  basin 
physiography,  water  sources,  and  discharge  of 
large  quantities  of  mineralized  mine  water  into  the 
reservoir.  The  water  is  supersaturated  with  calci- 
um carbonate,  which  makes  for  scale  formation  on 
condenser  pipes.  Heating  affects  the  concentra- 
tion and  distribution  of  biogenous  and  organic  sub- 
stances. Lengthening  of  the  algal  growing  season 
and  intensification  of  photosynthesis  are  caused 
by  the  discharge  of  heated  water.  This  increases 
the  concentration  of  dissolved  gas  and  contributes 
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o  organic-matter  accumulation.  Heating  the  reser- 
roir  water  also  stimulates  microbiological 
irocesses,  intensifies  degradation  and  chemical 
ixidation  of  organic  matter,  and  promotes  seif-pu- 
ification  of  the  reservoir.  (Josef  son-USGS) 
V72-07457 


;HEMICAL      QUALITY      OF      WATER      IN 
TREAMS  OF  NORTH  CAROLINA, 

Jeological  Survey,  Washington,  D.C. 

I.  B.  Wilder,  and  L.  J.  Slack. 

'or  sale  by  USGS,  Washington,  DC,  20242,  $1.00. 

Jeological     Survey     Hydrologic     Investigations 

LtlasHA-439,  1971.  2  sheets,  12  fig. 

tescriptors:  'Hydrologic  data,  *Water  quality, 
Streams,  'North  Carolina,  'Reviews,  Basic  data 
ollections.  Chemical  analysis,  Water  pollution, 
latural  streams,  Water  chemistry,  Inorganic  com- 
ounds,  Time  series  analysis,  Hydrographs,  Cor- 
;lauon  analysis,  Regression  analysis, 
jentifiers:  'Interpretive  summary,  Illustrations, 
[ydrologic  atlas. 

his  hydrologic  atlas  provides  an  interpretive  sum- 
lary  of  water  quality  in  streams  of  North  Carolina 
rom  data  collected  1943-67.  The  changes  in  the 
uality  of  water  with  time  are  emphasized.  Dis- 
olved  solids  in  overland  runoff  not  affected  by 
uman  activities  range  from  about  15  mg/liter  in 
le  western  Piedmont  and  mountains  to  about  70 
ig/liter  in  a  part  of  the  Coastal  Plain.  The  dis- 
slved-solids  content  of  groundwater  inflow 
inges  from  about  10  mg/liter  in  the  western  part 
f  the  State  to  about  150  mg/liter  along  a  part  of 
le  southeastern  coast.  The  additional  dissolved 
lorganic  matter  introduced  by  pollution  is  not 
igh  enough  to  create  serious  problems  in  most 
treams  of  the  State.  Near  large  population  centers 
nd  industrial  developments,  the  amounts  of  dis- 
alved  solids  added  by  municipal  and  industrial 
dilution  exceed  the  amounts  dissolved  naturally. 
Woodard-USGS) 
/72-07460 


ATE-PLEISTOCENE  AND  HOLOCENE  HIS- 
ORY  OF  THE  BLACK  SEA  AS  INDICATED  BY 
TABLE-ISOTOPE  STUDIES, 

/oods  Hole  Oceanographic  Institution,  Mass. 
or  primary  bibliographic  entry  see  Field  02J. 
/72-07468 


IN  DETERMINATION  OF  BOD  AND  PARAME- 
ERS  IN  POLLUTED  STREAM  MODELS  FROM 
O  MEASUREMENTS  ONLY, 

urdue  Univ.,  Lafayette,  Ind.  School  of  Electrical 

ngineering. 

..  J.  Koivo,  and  G.  R.  Phillips. 

/ater  Resources  Research,  Vol  8,  No  2,  p  478- 

86,  April  1972.  3  fig,  8  ref ,  2  append. 

•escriptors:  'Biochemical  oxygen  demand,  *Dis- 

Dlved  oxygen,  'Water  quality,  'Water  analysis, 

Water     measurement,     Monitoring,     Pollutant 

lentification,  Dissolved  oxygen  analyzers,  Equa- 

ons. 

lentifiers:  'Streeter-Phelps  equation. 

he  BOD  concentration,  the  BOD  removal  coeffi- 
ient,  and  the  average  daily  photosynthesis  minus 
:spiration  term  of  a  polluted  stream  model  can  be 
etermined  by  using  only  measurements  of  the  DO 
oncentration  taken  at  discrete  locations  and  the 
alues  of  the  remaining  parameters.  The  mathe- 
latical  model  used  is  a  modified  Streeter-Phelps 
:lationship  describing  the  average  daily  DO  and 
OD  concentrations  for  a  polluted  stream  under 
teady  state  conditions.  The  procedure  provides  a 
:ast  squares  fit  to  the  DO  measurements  and  is  il- 
istrated  by  pertinent  numerical  examples.  (K- 
app-USGS) 
/72-07470 


REGIONAL  ANALYSIS  OF  STREAMFLOW 
CHEMICAL  QUALITY  IN  TEXAS, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

T.  D.  Steele,  and  M.  E.  Jennings. 

Water  Resources  Research,  Vol  8,  No  2,  p  460- 

477,  April  1972.  10  fig,  7  tab,  18  ref. 

Descriptors:  'Regional  analysis,  'Water  quality, 
'Texas,  'Statistical  methods,  'Regression  analy- 
sis, Variability,  Correlation  analysis,  Hydrologic 
data,  Water  chemistry,  Sampling,  Surface  waters. 

Thirty-one  streamflow  water  quality  stations  in 
Texas,  with  long-term  historical  records  ranging 
from  7  to  28  years,  were  selected  for  statistical 
analyses  of  the  annual  mean  concentrations  of  the 
major  chemical  constituents.  A  statewide  multiple 
regression  analysis  using  frequency  characteristics 
of  annual  mean  water  quality  constituents  as  de- 
pendent variables  and  selected  basin  charac- 
teristics as  independent  variables  was  investigated 
as  a  means  of  regionalizing  information  on  annual 
water  quality  characteristics.  For  the  two  different 
regression  models  investigated,  a  single  indepen- 
dent variable,  generally  stream  discharge  or 
average  basin  rainfall,  explained  a  significant  part 
of  the  variance  of  the  dependent  water  quality 
variables.  Areal  analysis  of  residuals  of  the  state- 
wide regression  models  indicated  two  distinct  re- 
gional patterns.  Correlation  coefficients  for  the 
concentration-rainfall  regional  models  ranged 
from  0.80  to  0.97  and  the  standard  errors  of  esti- 
mate were  between  26  and  99%  of  the  means  of  the 
dependent  variables.  An  analysis  of  various  con- 
centration-conductance relationships  for  the  state- 
wide data  also  gave  favorable  results,  and  pro- 
vided an  alternate  method  for  obtaining  estimates 
of  streamflow  chemical  quality  characteristics.  (K- 
napp-USGS) 
W72-07476 


WATER  RELATIONS,  SALT  BALANCE,  AND 
NITRATE  LEACHING  LOSSES  OF  A  960-ACRE 
CITRUS  WATERSHED, 

California  Univ.,  Riverside;  and  California  Univ., 

Riverside.  Dept.  of  Agriculture. 

F.  T.  Bingham,  S.  Davis,  and  E.  Shade. 

Soil  Science,  Vol  1 12,  No  6,  p  410-417,  1971.  2  fig, 

6 tab,  Href. 

Descriptors:  'Irrigation,  'Salt  balance,  'Nitrates, 

'Leaching,    Salinity,   Management,    Evapotrans- 

piration,      Nitrogen,      Calif  ronia,      Watersheds 

(Basins),  Runoff,  Citrus  fruits. 

Identifiers:  'Southern  California,  Lake  Mathews 

(Calif). 

Irrigation  management  of  a  960-acre  citrus 
watershed  with  moderately  saline  water,  resultant 
soil  salinity  and  effluent  or  drainage  salt  losses, 
was  studied  relevant  to  evapotranspiration  and 
nitrogen  requirements  of  mature  orange  trees  in 
the  inland  region  of  southern  Califronia. 
Evapotranspiration  losses  were  found  to  be  23  to 
27  inches/acre  per  year  by  inflow-outflow  mea- 
surements. No  significant  salinization  is  develop- 
ing even  though  the  irrigation  water  is  relatively 
saline.  Salts  accumulating  in  the  soil  profile  are,  in 
the  main,  gypsum  and  lime.  The  effluent  losses  are 
substantial,  representing  40  to  50%  of  the  volume 
of  water  entering  the  watershed.  Nitrate  concen- 
trations in  effluent  waters  range  up  to  87  mg 
nitrate/liter  and  average  50  to  60  mg  nitrate/liter; 
this  nitrate  loss  is  about  45%  of  the  nitrogen  ap- 
plied each  year  as  fertilizer.  A  survey  of  other  ir- 
rigated lands  in  the  region  showed  comparable 
nitrate  losses.  The  hazard  of  drainage  waters  from 
cultivated  and  ferilized  fields  percolating  into 
groundwater  basins  is  revealed.  Climatological 
data  for  the  study  period  are  summarized  and  the 
salt  balance  of  the  watershed  tabulated.  (Jones- 
Wisconsin) 
W72-07498 


THE  EFFECT  OF  A  POWER  PLANT  ON  THE 
DISTRIBUTION   AND   ABUNDANCE   OF 


ZOOPLANKTON  NEAR  THE  PLANT'S  THER- 
MAL OUTFALL, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07523 


THE  EFFECTS  OF  HEATED  WASTE  WATERS 
UPON  MICROBIAL  COMMUNITIES, 

Virginia    Polytechnic    Inst,    and    State    Univ., 
Blacksburg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07526 


METHOD  FOR  COMPARATTVE  STUDIES  OF 
HUMIC  MATERIALS  IN  THE  NATURAL 
WATERS  OF  THE  AMAZON  REGION,  (IN 
PORTUGUESE), 

Instituto   Nacional  de   Pesquisas  da  Amazonia, 

Manaus  (Brazil). 

Umberto  De  Menezes,  Santos,  and  Antonio  Dos 

Santos. 

Bol    Inpa    (Inst     Nac    Pesqui    Amaz)     Pesqui 

Florestais.  7.  1-4.  1970.  JJlus.  (English  summary). 

Identifiers:    Amazon,   Brazil,    Humic    materials, 

Method. 

A  method  is  given  for  extracting  the  humic  sub- 
stance from  leaves  in  decomposition  stages,  in 
order  to  establish  a  standard  pattern  of  humic 
material  for  similar  research  on  humus  found  in 
natural  waters. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-07568 


FACTORS  AFFECTING  THE  ACCUMULATION 
OF  NITRATE  IN  SOIL,  WATER,  AND  PLANTS, 

Agricultural  Research  Service,  Urbana,  HI.  Soil 

and  Water  Conservation  Research  Div. 

F.  G.  Viets,  Jr.,  and  R.  H.  Hageman. 

Available  from  GPO,   Washington,   D.C.   20402 

Price  $0.65.  Agriculture  Handbook  No.  413, 63  p,  1 

fig,  21  tab,  221  ref,  November  1971. 

Descriptors:  'Water  pollution  sources,  'Nitrates, 
'Fertilizers,  'Water  pollution  effects,  'Agricul- 
ture, Reviews,  Groundwater,  Soils,  Surface 
waters,  Evaluation,  Soil-water-plant  relationships, 
Publications,  Bibliographies. 
Identifiers:  'Nitrate  accumulation. 

A  review  of  nitrate  accumulation  studies  indicates 
that  there  are  no  widespread  upward  trends  of 
nitrate  concentrations  in  surface  or  groundwater. 
Absence  of  general  trends,  however,  does  not 
mean  that  nitrate  is  not  accumulating  in  the  shal- 
low groundwaters  of  some  areas  with  highly  inten- 
sive agriculture  and  an  expanding  suburban  popu- 
lation lacking  sanitary  sewer  systems.  Areas  of 
nitrate  accumulation  occur  in  the  San  Joaquin  Val- 
ley and  some  coastal  valleys  of  California,  the 
North  Centra]  States  of  the  United  States,  the 
coastal  areas  of  Israel,  and  in  northern  Europe. 
The  nitrate  has  multiple  sources,  some  ancient  and 
some  new.  Their  relative  contributions  are  largely 
unknown.  Since  nitrate  in  groundwater  has  many 
sources  and  its  movement  to  and  residence  time  in 
the  groundwater  depends  on  the  hydrology  of  the 
area,  each  basin  or  watershed  must  be  examined 
as  an  entity.  Nitrate  in  groundwater  is  only  one  of 
the  aspects  of  sanitary  engineering  and  water-re- 
lated pollution  control  measures  that  must  be  con- 
sidered on  a  district  basis.  Certainly,  Statewide  or 
Nationwide  controls  on  use  of  fertilizer  are  not 
justified.  (Woodard-USGS) 
W72-07610 


OCCURRENCE    OF   ALKYLMERCURY    COM- 
POUND IN  CAUSTIC  SODA  FACTORY, 

Kurume  Univ.  (Japan).  School  of  Medicine. 

S.  Yamaguchi,  H.  Matsumoto,  M.  Hoshide,  S. 

Matsuo,  and  S.  Kaku. 

Arch  Environ  Health.  23  (3)  1971.  196-201. 

Identifiers:  Alkyl,  Caustic,  Compound,  Factory, 

Mercury,  Sludge,  Soda. 
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A  compound  resembling  methyl  mercury  is  found 
in  the  area  surrounding  a  caustic  soda  factory 
where  only  metallic  Hg  is  used  in  the  manufactur- 
ing process.  Most  of  methyl  mercury  occurs  in  the 
sludge  of  a  treatment  pit  for  effluent  water  that 
contains  inorganic  Hg.  Chemical  characteristics 
identifying  the  physical  properties  and  toxicity  of 
the  compound  all  indicate  the  probability  that  the 
substance  is  methyl  mercury  .--Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-07620 


ENRICHMENT  OF  HEAVY  METALS  AND  OR- 
GANIC COMPOUNDS  IN  THE  SURFACE 
MICROLAYER  OF  NARRAGANSETT  BAY, 
RHODE  ISLAND, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07640 


WATER  USES  AND  WASTES  IN  THE  TEXTILE 
INDUSTRY, 

Clemson  Univ.,  S.C. 

J.  J.  Porter,  D.  W.  Lyons,  and  W.  F.  Nolan. 
Environmental  Science  and  Technology,  Vol.  6, 
No.  1 ,  p  36-41,  4  fig,  3  tab,  January  1972. 

Descriptors:  'Water  pollution  sources,  'Textiles, 
*Biodegradation,  'Industrial  wastes,  'Biochemi- 
cal oxygen  demand,  'Chemical  wastes,  Cotton, 
Suspended  load,  Detergents,  Effluents,  Organic 
wastes,  Plastics,  Industrial  water.  Industrial 
production,  Organic  compounds,  Organic  acids, 
Inorganic  compounds.  Enzymes,  Sodium  com- 
pounds. Water  pollution  effects,  Emulsions,  Urea, 
Hydrogen  ion  concentration.  Industrial  produc- 
tion. 

Identifiers:  Wool,  Synthetic  fibers.  Nylon,  Lint, 
Textile  industry.  Polymers,  Polyvinyl  alcohol, 
Carboxymethyl  cellulose,  Polyaerylic  acid.  Cotton 
wax,  Caustic  soda,  Soda  ash,  Sodium 
hypochlorite,  Sodium  chlorite,  Dyes,  Polyesters, 
Acrylus,  Cellulose  acetate,  Modacrylies, 
Polyakylene  glycals,  Formaldehyde,  Melamine, 
Gloxal  compounds,  Polyaerylic  acid,  Polyvinyl 
acetate.  Chlorinated  solvents.  Hydrogen  peroxide, 
Sodium  hydroxide.  Pine  oil,  Triaziridyl  phosphine 
oxide. 

Since  textile  industries  are  concentrated  in  the 
southeastern  U.S.  and  depend  heavily  on  inland 
water  supplies,  it  is  important  to  characterize  and 
control  the  wastes  from  textile  processes.  With  the 
rapid  increase  in  use  of  synthetic  fibers,  additional 
suspended  loads  which  are  largely  not  biodegrada- 
ble are  added  to  the  waste  effluent.  In  addition, 
chemical  compounds  such  as  sizes,  bleaches, 
dyes,  optical  brighleners.  and  fire  retardant 
materials  are  being  used  in  large  quantities  and 
contribute  significantly  to  BOD.  Estimates  of  the 
total  pH,  BOD,  and  solids  which  will  be  added  to 
effluents  up  to  1982  are  included.  (Snyder-Bat- 
telle) 
W72-07650 


CONTINUOUS  CULTURE  OF  PSEUDOMONAS 
FLUORESCENS  WITH  SODIUM  MALEATE  AS 
A  CARBON  SOURCE, 

Cornell  Univ.,  Ithaca,  N.Y.  School  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07659 


COMPOSITION  OF  PHYTOPLANKTON  OFF 
THE  SOUTHEASTERN  COAST  OF  THE 
UNITED  STATES, 

Old  Dominion  Univ.,  Norfolk,  Va. 

H.G.Marshall. 

Bulletin  of  Marine  Science,  Vol  21,  No  4,  p  806- 

825,  December  1971.  1  fig,  12  tab,  12  ref. 

Descriptors:  'Phytoplankton,  'Systematics, 
'Diatoms,  Sea  water,  Seasonal,  Fluctuations, 
Continental  shelf.  Vertical  distribution,  North 
Carolina,  South  Carolina,  Sampling,  Microscopy, 


Electron  microscopy,  Pyrrophyta,  Distribution 
patterns.  Water  temperature,  Water  quality, 
Plankton,  Analytical  techniques,  Algae. 
Identifiers:  Coccolithophores,  Silicoflagellates, 
Sargasso  Sea,  Shelf  waters,  Gulf  stream.  Cape 
Hatteras,  Nansen  bottle,  Species  diversity,  Sam- 
ple preservation,  Counting. 

Phytoplankton  composition  off  the  southeastern 
coast  of  the  United  States  was  studied  during  a  42- 
month  period  from  1964  to  1968.  Collections  were 
made  using  Nansen  bottles  at  nine  depths  from  0 
to  300  feet  in  Continental  Shelf  waters,  the  Gulf 
Stream,  and  the  Sargasso  Sea.  A  500-ml  water 
sample  was  preserved  for  analysis  immediately 
after  sampling  using  neutralized  formalin.  The  su- 
pernatant liquid  was  siphoned  off  4-6  weeks  later 
to  obtain  a  10  -  40-ml  concentrate.  Microscopic 
techniques  were  then  used  to  count  phytoplank- 
ton. Considerable  species  diversity  and  seasonal 
fluctuations  were  noted.  Diatoms  were  predomi- 
nant in  shelf  waters  and  to  the  western  boundary 
of  the  Gulf  Stream,  but  their  numbers  declined 
rapidlv  into  the  Sargasso  Sea.  Skeletonema 
costatum  and  Rhizosolenea  alata  were  the  major 
species  found.  Coccolithophores,  pyrr- 
hophyceans,  and  silicoflagellates  were  found  in 
greatest  numbers  in  the  Gulf  Stream.  In  the  Sar- 
gasso Sea,  coccolithophores  and  pyrrohophyceans 
predominated.  However,  the  total  concentration 
of  phytoplankton  and  the  number  of  species  were 
less  in  the  Sargasso  Sea  than  in  the  shelf  waters  or 
Gulf  Stream.  (Mortland-Battelle) 
W72-07663 


BACTERIAL  DIEOFF  IN  PONDS, 

Texas  Univ.,  Houston.  School  of  Public  Health. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07664 


FAST     REACTION     FLOW     SYSTEM     USING 
CRYSTAL-MEMBRANE  ION-SELECTIVE 

ELECTRODES, 

State    Univ.   of   New   York,   Buffalo.   Dept.   of 

Chemistry. 

H.  I.  Thompson,  and  G.  A.  Rechnitz. 

Analytical  Chemistry,  Vol  44,  No  2,  p  300-305, 

February  1972.  4  fig,  3  tab,  10  ref. 

Descriptors:  'Monitoring,  'Chemical  reactions, 
'Rates,  Kinetics,  Electrodes,  Equipment,  Flow 
rates.  Ions,  Fluorides,  Theoretical  analysis. 
Evaluation,  Analytical  techniques. 
Identifiers:  'Ion-selective  electrodes,  'Crystal- 
membrane  electrodes,  'Continuous  flow  system, 
Sensors,  Continuous  flow  technique,  Sensitivity, 
Iron  III,  Fluoride  electrode,  Ferric  ion,  Rate  con- 
stants, Stopped-flow  technique. 

A  rapid-mixing,  continuous  flow  system  using  ion- 
selective  membrane  electrodes  as  sensors  is 
designed  and  evaluated  for  the  study  of  fast  solu- 
tion reactions.  A  study  of  a  model  reaction  (iron 
Ill-fluoride  complex  formation  reaction)  using  the 
fluoride  electrode  as  sensor  and  its  theoretical 
evaluation  shows  that  this  system  is  capable  of 
measuring  reactions  with  rate  constants  as  large  as 
ten  to  the  eighth  power  per  mole  per  second.  This 
system  extends  the  applicability  of  ion  electrodes 
in  kinetic  measurements  and  is  constructed  to  be 
compatible  with  commercially  available  elec- 
trodes. Possibilities  for  future  development  in- 
clude simultaneous  sensing  of  several  ions  by 
using  a  number  of  electrodes  in  the  reaction 
stream  and  the  conversion  of  the  system  to 
stopped-flow  operation.  (Holoman-Battelle) 
W72-07677 


SPECTROPHOTOMETRIC  MICRODETER- 

MINATION  OF  SULFATE, 

Clemson  Univ.,  S.C.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07686 


OrL       DROP       SIZE       DISTRIBUTION       IN 
HYDROCARBON  -  WATER  SYSTEMS, 

Instituto  de  Energia  Atomica,  Sao  Paulo  (Brazil). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07693 


A  PROGRESS  REPORT  ON  MERCURY, 

Illinois    Univ.,    Urbana.    School    of    Chemical 

Sciences. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07695 


QUANTITATIVE  DETERMINATION  OF 
NITRILOTRIACETIC  ACH>  AND  RELATED 
AMINOPOLYCARBOXYLIC  ACIDS  IN  INLAND 
WATERS,  ANALYSIS  BY  GAS  CHROMATOG- 
RAPHY, 

Monsanto  Co.,  St.  Louis,  Mo. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07697 


COMPARATTVE  METABOLISM  OF  DDT, 
METHYLCHLOR,  AND  ETHOXYCHLOR  IN 
MOUSE,  INSECTS,  AND  IN  A  MODEL 
ECOSYSTEM, 

Illinois  Univ.,  Urbana.  Dept.  of  Entomology;  and 
Illinois  Univ.,  Urbana.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07703 


GROWTH  OF  ESCHERICHIA  COLI  ON 
SHORT-CHAIN  FATTY  ACH>S:  NATURE  OF 
THE  UPTAKE  SYSTEM, 

Indiana  Univ.,  Indianapolis.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-07706 


METHANOBACTERIUM  THERMOAU- 
TOTROPHICUS  SP.  N.,  AN  ANAEROBIC,  AU- 
TOTROPHIC, EXTREME  THERMOPHILE, 

Illinois  Univ.,  Urbana,  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-07723 


MOVEMENT  OF  PESTICIDES  BY  RUNOFF 
AND  EROSION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 
Engineering. 
C.  T.  Haan. 

American  Society  of  Agricultural  Engineers 
Transactions,  Vol  14,  No  3,  p  445-447,  449,  May- 
June  1971.  3  fig,  6  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Pesticides, 
'Erosion,  'Overland  flow,  Pesticide  residues,  Al- 
drin,  Dieldrin,  DDT,  Laboratory  tests,  Adsorp- 
tion, Soils,  Soil  erosion. 

The  movement  of  aldrin,  dieldrin  and  DDT  by  ru- 
noff and  erosion  was  studied  on  ten  small,  fallow, 
field  plots  under  controlled  conditions.  The  con- 
centrations of  the  pesticides  in  the  eroded  soil  was 
on  the  order  of  1 0  to  30  ppm  while  that  in  the  ru- 
noff water  was  only  1  to  70  ppb.  The  sediment  car- 
ried more  than  twice  as  much  pesticide  from  the 
plot  as  did  the  water.  These  concentrations  were 
present  immediately  below  a  fallow  area  sprayed 
with  the  pesticide.  Applying'  aldrin,  dieldrin  or 
DDT  to  the  soil  surface  shortly  before  a  rainfall 
produces  no  more  potential  for  pesticides  in  the 
runoff  water  and  eroded  soil  than  applying  the 
pesticide  several  days  before  a  rainfall.  (Knapp- 
USGS) 
W72-07731 


ORGANIC  SUBSTANCES  AND  THE 
MICROFLORA  IN  THE  UNDERGROUND 
WATERS  OF  THE  BUKHARO-KHIVINSK 
PETROLEUM  AND  GAS  REGION,  (IN  RUS- 
SIAN), 

V.  N.  Golubovich,  V.  D.  Latushkin,  and  V.  M. 
Shvets. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


Temat  Sb  Vses  Nauch-Issled  Inst  Gidrogeol  Inzh 
Geol.26.  70-104.  1970. 

Identifiers:  Bacteria,  Bukharo,  Distribution, 
Flora,  Gas,  Khivinsk,  Micro,  Organic,  Petroleum, 
Substances,  Underground,  Waters. 

Organic  C  and  N,  organic  acids,  phenols,  and  dif- 
ferent groups  of  microflora  in  the  waters  of 
petroleum-  and  gas-bearing  structures,  empty 
structures,  the  area  supplying  the  underground 
waters,  and  regional  unproductive  deposits.  The 
quantitative  content  of  organic  acids  of  the 
microflora  in  each  of  these  groups  of  underground 
waters  is  given.  In  waters  of  the  source  areas  the 
most  widespread  were  denitrifying  and  cellulose 
bacteria.  Considerably  weaker  was  the  develop- 
ment of  thionic  and  heptane-oxidizing  bacteria  (1 
scale  point).  The  highest  rate  of  development  of 
heptane-oxidizing  bacteria  occurred  in  un- 
derground waters  of  gas  deposits.  Methane-form- 
ing bacteria,  isolated  on  Barker's  medium  with 
ethanol,  are  characteristic  of  the  underground 
waters  outside  the  gas-bearing  areas.  Unlike  this 
group,  the  methane-forming  bacteria  growing  on  a 
medium  containing  C02  and  H2  were  widespread 
in  waters  both  inside  and  outside  the  gas-bearing 
area.  Hydrogen-oxidizing  bacteria  were  found 
very  rarely.  The  thionic  bacteria  of  deep  un- 
derground waters  are  distributed  very  widely  and 
the  rate  of  their  development  is  much  higher  than 
in  the  area  of  the  source  of  the  waters.  The 
development  of  naphthalene-oxidizing  bacteria  in 
the  underground  waters  of  the  Bukharo-Khivinsk 
region,  as  in  other  districts,  is  evidently  associated 
with  petroleum  beds.  However,  to  solve  the 
problem  of  whether  the  group  naphthalene-oxidiz- 
ing bacteria  may  serve  as  an  indicator  of  petrole- 
um in  waters,  the  species  must  be  determined  in 
the  cultures  isolated.  The  qualitative  composition 
of  the  microflora  of  the  underground  waters  of 
layers  not  bearing  gas  or  petroleum  but  within  gas 
and  petroleum  deposits  is  the  same  as  that  of  the 
underground  waters  of  empty  structures.  It  in- 
cludes denitrifying,  cellulose,  methane-forming 
(on  a  medium  containing  C02  and  H2),  thionic, 
and  hydrogen-oxidizing  bacteria.  The  rate  of 
development  of  heptane-oxidizing  bacteria  is  low.- 
•Copyright  1971,  Biological  Abstracts,  Inc. 
W72-07747 


POTENTIAL  POLLUTION  OF  OGALLALA  BY 
RECHARGING  PLAYA  LAKE  WATER  -  PESTI- 
CIDES, 

Texas  Tech  Univ.,  Lubbock.  Water  Resources 
Center. 

D.  M.  Wells,  E.  W.  Huddleston,  and  R.  G.  Rekers. 
Copy  available  from  GPO  Sup  Doc,  Washington, 
D.C.  20402,  $0.40;  microfiche  from  NTIS  as  PB- 
208  813,  $0.95.  Environmental  Protection  Agency 
Water  Pollution  Control  Research  Series,  October 
1970.  36  p,  9  fig,  3  tab.  EPA  Program  16060  DCO 
10/70. 

Descriptors:  *Water  pollution  sources,  "Lakes, 
•Groundwater  recharge,  *Water  quality,  'Texas, 
Sediments,  Pollutant  identification,  Sampling, 
Data  collections,  Analytical  techniques,  Gas  chro- 
matography, Herbicides,  Insecticides,  Rainfall, 
Runoff. 
Identifiers:  'Lubbock  County  (Tex). 

Twenty-four  playa  lakes  in  Lubbock  County,  Tex- 
as, were  sampled  on  a  routine  basis  following  ru- 
noff-producing rainfall  for  a  period  of  approxi- 
mately eighteen  months  to  determine  whether  or 
not  recharging  of  water  collected  in  these  lakes 
might  be  a  hazard  to  the  quality  of  water  contained 
in  the  underlying  Ogallala  aquifer.  In  addition,  fif- 
teen lakes  lying  within  a  triangle  bounded  by  Plain- 
view,  Canyon,  and  Hereford,  Texas,  were  sam- 
pled during  the  summer  of  1969  to  provide  addi- 
tional data  regarding  the  extent  of  the  potential 
problem.  Based  on  results  of  the  detailed  analyses 
of  approximately  220  samples  and  an  equal 
number  of  sediment  samples  collected  from  the 
lakes,  the  quality  of  water  in  High  Plains  playa 
lakes  is  superior  to  the  quality  of  water  contained 
in  the  underlying  aquifer  in  terms  of  the  amount  of 
dissolved  materials.  The  amounts  of  suspended 


solids,  organic  material,  and  microorganisms  are 
subject  to  wide  variation  and  are  highly  dependent 
upon  the  recent  history  or  treatment  of  the 
drainage  basin.  The  compound  most  commonly 
found  in  sediment  samples  was  Dieldrin,  with  Al- 
drin  being  next  most  common,  and  DDT  found  in 
only  a  few  sediment  samples.  (Woodard-USGS) 
W72-07761 


STORM  WATER  PROBLEMS  AND  CONTROL 
IN  SANITARY  SEWERS,  OAKLAND  AND 
BERKELEY,  CALIFORNIA. 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-07785 


THE  OCCURRENCE  AND  SIGNIFICANCE  OF 
POLYCHLORINATED  BD?HENYLS  IN  THE  EN- 
VmONMENT, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Laurel, 

Patuxent  Wildlife  Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07794 


RADIOISOTOPE    TRACER    TECHNIQUES    IN 

THE    INVESTIGATION    OF    DISPERSION    OF 

SEWAGE    AND    DISAPPEARANCE    RATE    OF 

ENTERIC        ORGANISMS        IN        COASTAL 

WATERS, 

Israel  Atomic  Energy  Commission,  Yavne.  Soreq 

Nuclear  Research  Centre. 

C.  Gilath,  S.  Blit,  Y.  Yoshpe-Purer,  and  H.  L. 

Shuval. 

Nuclear  Techniques  in  Environmental  Pollution, 

International   Atomic    Energy   Agency,    Vienna, 

1971,  IAEA-SM-142a/44,  p  673-688,  10  fig,  1  tab, 

lOref. 

Descriptors:  'Waste  dilution,  'Outfall  sewers, 
'Path  of  pollutants,  Tracking  techniques,  Tracers, 
Radioisotopes,  Dispersion,  Bacteria,  Salinity, 
Sampling,  Analytical  techniques,  Public  health. 
Recreation,  'Waste  disposal. 
Identifiers:  'Diffusers. 

Sewage  dispersion  and  bacteria  die-away  were  in- 
vestigated at  the  Reading  Outfall  on  the  Israeli 
Mediterranean  coast  in  attempts  to  improve  the 
disposal  of  sewage  at  sea.  Both  the  instantaneous 
and  continuous  injection  methods  of  radioactive 
tracer  introduction  were  used  and  their  relative 
merits  examined.  Samples  of  sea  water  were  then 
taken  in  the  vicinity  of  the  outfall  and  dilution 
maps,  incorporating  both  the  sample  readings  and 
visual  observations  from  the  shore,  were  con- 
structed. The  ratio  of  diluted  sewage  flux  to  the  ac- 
tual bacterial  flux  determined  at  different  regions 
of  the  cloud  was  used  to  obtain  the  bacteria  disap- 
pearance as  a  function  of  sewage  travel  time  in  the 
sea.  It  was  determined  that  the  pulse  injection 
method  is  of  limited  usefulness  in  investigating 
sewage  fields,  since  proper  conditions  for  its  use 
are  presented  only  in  the  absence  of  an  actual 
sewage  field.  The  continuous  injection  method 
was  demonstrated  to  provide  useful  results  over  a 
wide  range  of  environmental  conditions.  Utiliza- 
tion of  the  techniques  developed  permitted  predic- 
tion of  dispersion  and  bacteria  concentrations  at 
nearby  bathing  beaches,  and  will  provide  rational 
assessments  of  proposed  future  modifications. 
(Lb  wry-Texas) 
W72-07803 


EFFECTS  OF  AGRICULTURAL  LAND  USE  ON 
THE  QUALITY  OF  SURFACE  RUNOFF, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

Engineering. 

J.  I.  Sewell,  and  J.  M.  Alphin. 

Mimeographed  paper  presented  at  the  Southeast 

Region    Meeting    of    the    American    Society    of 

Agricultural  Engineers  and  Southern  Section,  Soil 

Conservation  Society  of  America  in  Richmond, 

Virginia,  February  14,   1972.  8  p,  3  tab,  7  ref. 

OWRRA-021-Tenn(l). 


Descriptors:  'Water  quality,  Feedlots,  Lagoons, 
'Tennessee,  'Farm  wastes,  On-site  investigations, 
Water  pollution  sources,  'Land  use,  Nitrates, 
Phosphates,  Dissolved  oxygen,  Coliforms,  Bac- 
teria. 

Surface  water  samples  form  twenty-four  sites  at 
four  locations  in  Tennessee  were  analyzed  to 
determine  the  effects  of  agricultural  land  use  on 
the  quality  of  surface  runoff.  The  results  showed 
that  bacterial  counts  and  chemical  concentrations 
of  surface  water  samples  were  dependent  on  land- 
use  activities;  however,  the  most  important  fac- 
tors affecting  the  measured  levels  of  these 
parameters  were  the  location  of  the  sampling 
points  with  reference  to  the  source  of  the  pollu- 
tants, dilution  of  the  pollutants,  and  the  time  dur- 
ing the  runoff  cycle  at  which  samples  were  taken. 
Concentrations  of  livestock  increased  the  BOD, 
orthophosphates,  and  especially  the  bacterial 
counts  of  surface  runoff  samples  from  the  areas 
affected.  Of  thirteen  agricultural  sites  examined 
on  flowing  streams,  none  had  dissolved  oxygen  or 
total  nitrogen  levels  which  failed  to  meet  FWPCA 
standards  for  public  water  supplies,  and  only  one 
site  failed  to  meet  the  bacterial  criteria. 
W72-07818 


ENVIRONMENTAL  RADIOACTIVITY  IN 
DENMARK  IN  1970, 

Danish  Atomic   Energy   Commission,   Roskilde, 
Health  Physics  Dept. 
A.  Aarkrog,  and  J.  Lippert. 

Available  from  the  National  Technical  Informa- 
tion Service  as  RISO-245,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Risoe  Report  245,  June  1971. 
95  p,  17  ref ,  3  append. 

Descriptors:  'Monitoring,  'Fallout,  'Radioactivi- 
ty, 'Measurement,  'Data  Collection,  Strontium, 
Cesium,  Sampling,  Precipitation  (Atmospheric), 
Soil  contamination,  Groundwater,  Surface  waters, 
Sea  water,  Milk,  Foods,  Diets,  Food  chains. 
Identifiers:  Concentration,  Whole  body  counter, 
Body  burden,  'Denmark. 

The  measurement  of  fall-out  radioactivity  in 
Denmark  in  1970  is  discussed.  Sr-90  was  deter- 
mined in  samples  from  all  over  the  country  of 
precipitation,  soil,  ground  water,  surface  water, 
sea  water,  grass,  dried  milk,  fresh  milk,  grain, 
bread,  potatoes,  vegetables,  fruit,  total  diet,  drink- 
ing water  and  human  bone.  Furthermore  Sr-90 
was  determined  in  local  samples  of  air,  rain  water, 
grass,  sea  plants,  fish,  and  meat.  Cs-137  was  deter- 
mined in  soil,  milk,  grain  products,  potatoes, 
vegetables,  fruit,  total  diet,  and  meat,  and  Cs-137 
was  measured  by  wholebody  counting  in  persons 
from  a  control  group.  Estimates  of  the  mean  con- 
tents of  radiostrontium  and  radiocaesium  in  the 
human  diet  in  Denmark  in  1970  are  given.  (Houser- 
ORNL) 
W72-07820 


EXPERIMENTAL  TRANSMISSION  OF 

SCHISTOSOMA     MANSONI     IN     BRACKISH 
WATERS, 

Harvard  School  of  Public  Health,  Boston,  Mass. 

Eli  Chernin,  and  Carol  Bower. 

Parasitology.  63  (1):  1971.  31-36. 

Identifiers:      Biomphalaria-Glabrata,      Brackish, 

Schistosoma-Mansoni,  Transmission,  Waters. 

In  the  laboratory,  transmission  of  S.  mansoni  to 
and  from  Biomphalaria  glabrata  can  occur  in  artifi- 
cial sea  water  at  or  below  a  concentration  of 
12.5%.  Miracidia  can  also  emerge  and  infect  snails 
in  25%  sea  water,  but  this  concentration  is  inimical 
to  the  survival  of  the  snails  or  their  eggs.  The 
parasite  thus  appears  to  be  better  adapted  to 
brackish  water  than  is  the  intermediate  host. 
Epidemiological  studies  are  needed  to  assess  the 
limits  imposed  by  brackish  waters  on  the  natural 
transmission  of  schistosomiasis.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-07821 
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Field  05— WATER  QUALITY  AAANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


RELATIONS  AMONG  RADIONUCLIDE  CON- 
TENT AND  PHYSICAL,  CHEMICAL,  AND 
MINERAL  CHARACTERISTICS  OF  COLUM- 
BIA RIVER  SEDIMENTS, 

Geological  Survey,  Portland,  Oregon.  Water 
Resources  Div. 

J.  L.  Glenn,  and  R.  O.  Van  Atta. 
Available  from  the  National  Technical  Informa- 
tion Service  as  TID-25786,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Geological  Survey  Open-file 
Report,  1971.  131  p,  20  fig,  25  tab,  62  ref. 

Descriptors:  "Radioisotopes,  *Nuclear  power- 
plants,  'Effluents,  'Water  cooling,  *Water  pollu- 
tion, *Water  pollution  sources,  'Columbia  River, 
Sediments,  Sediment  distribution.  Sediment  trans- 
port, Sorption,  Ion  exchange,  Beds  (Stream),  Ca- 
tion exchange.  Minerals,  Gases,  Carbon  cycle, 
Hydrologic  models. 
Identifiers:  Quantative  model,  Qualitative  model. 

The  radionuclides  discussed  were  produced  by 
neutron  activation  of  elements  in  Columbia  River 
water  that  was  used  to  cool  the  once-through 
nuclear  reactors  in  the  Hanford  area  near  Pasco, 
Wash.,  prior  to  their  final  shutdown  early  in  1971. 
After  return  of  the  low-level  radioactive  cooling 
waters  to  the  Columbia  River,  some  radionuclides 
were  attached  to  sediment  particles  and  some  par- 
ticles incorporated  in  the  streambed.  Data  are 
presented  on  radionuclides  in  size  separates  of 
streambed  sediments  and  relations  among 
radionuclide  content,  particle  size,  cation 
exchange  capacity,  carbon  and  nitrogen  content, 
and  mineralogy  aredescribed.  Results  from  addi- 
tional streambed  sediment-radionuclide  studies 
and  results  from  radionuclide  transport  determina- 
tions can  be  used  to  further  develop  qualitative 
and  quantitative  models.  (Houser-ORNL) 
W72-07822 


STUDIES  ON  ENVIRONMENTAL  RADIOAC- 
TIVITY IN  FINLAND  1968-1970,  ANNUAL  RE- 
PORT, 

Institute  of  Radiation  Physics,  Helsinki  (Finland). 
Anneli  Salo,  L.  Blomqvist,  M.  Asikainen,  O. 
Castren,  and  O.  Paakkola. 

Available  from  NTIS  as  SFL-A-17,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  June  1971.  65  p. 

Descriptors:  'Environment,  'Surveys,  'Measure- 
ment, 'Fallout,  'Surface  waters,  'Water  pollu- 
tion, Water  pollution  sources,  Regions,  Strontium, 
Cesium,  Potassium,  Milk,  Food  chains,  Popula- 
tion, Air  pollution. 

Identifiers:  Concentration,  Population  exposure, 
Drinking  water,  Surface  air. 

The  results  of  strontium-90  and  caesium- 137 
analyses  of  total  deposition  (1968-70),  surface 
water  (1968-69)  and  drinking  water  (up  to  1968)  are 
given.  The  downward  trend  of  the  annual 
depositon  of  strontium-90  and  caesium- 137  turned 
into  an  upward  trend  in  1970.  In  1969  strontium-90 
and  caesium- 137  concentrations  in  surface  water 
were  on  average  1  pCi/1  and  0.25  pCi/1  respective- 
ly, the  regional  differences  corresponding  to  those 
of  the  previous  years.  According  to  the  results  of  a 
five  year  period  of  analyses,  the  removal  of  stron- 
tium-90 and  caesium-137  from  lakewater  by  a  con- 
ventional surface  water  purification  process  seems 
to  be  very  slight,  or  even  non-existant.  The 
radionuclide  concentration  isalso  given  for  surface 
air  and  milk.  (Houser-ORNL) 
W72-07823 


CONCENTRATIONS  OF  PU,  CO  AND  AG 
RADIONUCLIDES  IN  SELECTED  PACIFIC 
SEAWEEDS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07826 


A       SIMULTANEOUS       STUDY       ON       THE 
TRANSFER        OF        RADIOIODINE        FROM 


PASTURE  TO  MDLK  AND  FROM  A  SINGLE 
ORAL  INTAKE  TO  MILK, 

Research  Inst,  of  National  Defence,  Stockholm 
(Sweden). 

H-A  Auraldsson,  L.  Ekman,  A.  Ariksson,  and  U. 
Grettz. 

Available  from  the  National  Technical  Informa- 
tion Service  as  FOA-4-4478,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1971. 7  p. 

Descriptors:  'Iodine  radioisotopes,  'Radioecolo- 
gy,  'Pollutants,  'Cattle,  'Pastures,  Fallout, 
Digestion,  Milk,  Bioassay,  Analytical  technique, 
Population,  Seasonal,  Fluctuation,  Strontium, 
Path  of  pollutant. 

Identifiers:  Deposition,  Particles,  Concentration, 
Population  exposure,  Comparison. 

The  relationship  between  a  given  deposition  of 
1311  on  pasture  and  its  concentration  in  milk  from 
cows  grazing  on  contaminated  pasture  has  been 
studied.  The  fraction  of  deposited  1311  consumed 
by  the  cows  can  be  calculated  by  comparison  with 
a  single  oral  dose  administration  experiment.  As 
the  secretion  of  iodine  in  milk  varies  with  time  of 
season  a  simultaneous  study  of  the  transfer  of 
iodine  from  pasture  to  milk  and  from  a  single  oral 
intake  to  milk  was  performed  using  different 
iodine  isotopes.  It  was  found  that  2%  of  the 
deposited  iodine  was  consumed  by  the  grazing 
cows.  In  earlier  experiments  6%  was  found  to  be 
consumed.  The  lower  retention  can  be  explained 
by  the  characteristics  of  the  grass  with  considera- 
ble straw  shooting.  Considerable  volatilization  of 
1311  occurred  in  connection  with  deposition.  Ap- 
proximately 60%  disappeared  during  18  hours 
after  deposition  and  another  6%  during  the  actual 
grazing  period  of  three  days.  (Houser-ORNL) 
W72-07827 


CONTRIBUTION  TO  THE  SELECTION  OF 
RADIOACTIVE  TRACERS  FOR  HYDROLOGY, 

Bureau  de  Recherches  Geologiques  et  Minieres, 
Paris  (France);  and  Commission  of  the  European 
Communities,  Brussels  (Belgium). 
A.  Lallemand,  and  G.  Grison. 
Available  from  the  National  Technical  Informa- 
tion Service  as  LIB  Trans-298,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  1970.  12  p,  7  tab. 

Descriptors:  'Radioactivity  techniques,  'Tracers, 
'Hydrogeology,  Conferences,  Radioisotopes, 
Technical  feasibility,  Foreign  research,  Soil  types, 
Sands,  Clays,  Ion  exchange,  Percolation,  Water 
types,  Water  properties. 

S-35,  H-3  and  Br-82  give  the  best  recovery,  inde- 
pendent of  soil  and  water  conditions.  1-131  is 
satisfactory  with  clays;  Cr-51,  with  clays  and 
dolomitic  and  silaceous  sands;  Na-24,  with  sands 
and  clays;  Ag-1 10,  with  clays;  and  C-14,  with  chal- 
ky sands.  Other  tracers  are  generally  of  more 
limited  applicability.  The  information  is  presented 
in  greater  detail  in  EUR-4222f  (a  document  of  the 
same  title,  but  in  French,  by  A.  Lallemand.  123  p, 
44  ref;  available  from  the  National  Technical  In- 
formation Service  as  N69-35940.)  (See  also  W71- 
04883)  (Bopp-ORNL) 
W72-07829 


PROCEEDINGS  OF  ENVIRONMENTAL  PLU- 
TONIUM SYMPOSHJM. 

Available  from  the  National  Technical  Informa- 
tion Service  as  LA-4756,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Symposium  held  at  the  Los 
Alamos  Scientific  Laboratory  of  the  University  of 
California,  New  Mexico,  August  4-5,  1971.  Report 
LA-4756.  119  p. 

Descriptors:  'Environment,  Monitoring,  'Mea- 
surement, 'Data  collections,  'Air  environment, 
'Aquatic  environment,  'Soil  environment, 
Radioactivity  effects,  Radioisotopes,  Animal 
populations,  Aquatic  populations,  Plant  popula- 
tions, Food  chains,  'Path  of  pollutants.  Water  pol- 
lution, Water  pollution  sources,  'Pollutant 
identification. 
Identifiers:  'Plutonium,  Concentration. 


This  symposium  was  held  to  discuss  the  distribu- 
tion and  measurement  of  plutonium  in  the  environ- 
ment. The  subject  matter  has  been  divided  into 
three  broad  categories,  the  first  dealing  with  dis- 
tribution or  how  plutonium  has  entered  the  en- 
vironment, the  second  dealing  with  methodology 
or  the  means  by  which  one  obtains  environmental 
samples  and  analyzes  them,  and  the  third  with  the 
results  obtained  from  such  measurements  and  the 
interpretation  which  can  be  inferred  from  them. 
Reports  cover  the  various  aspects  of  the  environ- 
mental condition  as  it  relates  to  the  atmosphere, 
surface  waters,  and  soil  and  its  subsequent 
pathway  to  man.  (See  W72-07831  thru  W72-07840) 
(Houser-ORNL) 
W72-07830 


PLUTONIUM  DISTRD3UTION  AS  A  PROBLEM 
IN  ENVIRONMENTAL  SCIENCE, 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
W.  H.  Langham. 

In;  Proceedings  of  Environmental  Plutonium  Sym- 
posium, Los  Alamos,  New  Mexico,  Aug.  4-5, 
1971.  p.  3-11, 6fig,  1  tab. 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
'Radioisotopes,  'Radioactivity  effects,  'Environ- 
ment, Air  environment,  Aquatic  environment,  Soil 
environment,  Ecology,  Animal  populations, 
Aquatic  populations,  Plant  populations,  Water 
pollution,  Water  pollution  sources,  'Path  of  pollu- 
tants. 
Identifiers:  Concentration,  'Plutonium. 

The  potential  uses  of  plutonium  in  future  peace- 
time technology  are  numerous  and  if  realized  will 
result  in  a  production  rate  of  thousands  of  kg  per 
year  by  the  end  of  the  century.  The  technology  of 
plutonium  production  and  processing  is  already 
established.  Whether  plutonium  attains  its  pre- 
dicted role  in  the  future  power  economy  may  de- 
pend entirely  on  whether  economically  competi- 
tive methods  of  preventing  its  distribution  in  the 
environment  can  be  attained.  Because  of  its  solu- 
bility and  other  carac  tens  tics,  it  is  not  readily 
taken  into  the  ecological  chain.  No  natural  bacteri- 
al or  other  environmental  entity  has  been  observed 
that  converts  plutonium  to  a  solubilized  form  that 
readily  enters  the  ecological  cycle;  however,  this 
possibility  is  worthy  of  further  investigation.  Con- 
trol of  plutonium  as  an  enviromental  contaminant 
involves  control  of  distribution  from  production 
reactors,  processing  plants,  storage  sites,  and  in- 
advertent releases  during  transportation  and  use. 
An  all  improtant  factor  in  the  alleviation  of  plu- 
tonium distribution  as  a  problem  in  environmental 
science  is  continuous  surveillance  with  sensitive 
and  standardized  methods  of  monitoring  not  only 
operational  discharges  but  environmental  distribu- 
tion as  well.  (See  also  W72-07830)  (Houser- 
ORNL) 
W72-07831 


WORLDWTDE  PLUTONIUM  FALLOUT  FROM 
WEAPONS  TESTS, 

New  York  Operations  Office  (AEC),  N.  Y.  Health 
and  Safety  Lab. 
John  H.  Harley. 

In;  Proceedings  of  Environmental  Plutonium  Sym- 
posium, Los  Alamos,  New  Mexico  Aug.  4-5,  1971, 
p  13-19, 4  fig,  4  tab,  19ref. 

Descriptors:  'Environment,  'Environmental  ef- 
fects, 'Radioisotopes,  Nuclear  explosions,  Civil 
defense,  Fallout,  Movement,  Air  pollution,  Water 
pollution,  Soil  contamination,  Europe,  Foreign 
countries,  Path  of  pollutants. 
Identifiers:  Concentration,  'Plutonium,  France, 
China,  SNAP  generator. 

The  testing  of  nuclear  weapons  up  to  the  beginning 
of  the  moratorium  distributed  about  300  kCi  of 
239Pu  over  the  surface  of  the  earth.  Tests  by 
France  and  Communist  China  have  probably 
added  about  5%  to  that.  The  concentrations  of  plu- 
tonium have  been  measured  in  the  stratosphere 
and  surface  air.  Over  the  past  10  years,  data  on 
deposition  rate  and  cumulative  deposit  are  very 
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scarce  and  information  on  the  plutonium  in  the 
biosphere  is  even  scarcer.  The  introduction  of  17 
kCi  of  238Pu  from  a  SNAP  generator  has  in- 
creased our  interest  in  the  fate  of  plutonium.  Addi- 
tional measurements  are  being  carried  out  and  the 
Health  and  Safety  Laboratory  has  performed  a 
worldwide  soil  sampling  to  evaluate  distribution  of 
238Pu.  Comparable  data  on  239Pu  will  also  be  ob- 
tained. Details  of  deposition  and  concentration  for 
recent  years  are  given  in  graphic  and  tabular  form. 
(See  also  W72-07830)  (Houser-ORNL) 
W72-07832 


DISTRIBUTION  OF  PLUTONIUM  FROM  AC- 
CIDENTS AND  FIELD  EXPERIMENTS, 

Los  Alamos  Scientific  Lab.,  N.  Mex. 
Harry  S.  Jordan. 

In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium, Los  Alamos,  New  Mexico  Aug.  4-5,  1971, 
p.  21-24,  Href. 

Descriptors:  'Nuclear  explosions,  'Radioactivity, 
•Radioactivity  effects,  'Environment,  'Air  pollu- 
tion, Water  pollution,  Soil  contamination,  Fallout, 
Distribution  pattern,  Meteorology,  Research  and 
development.  Safety,  Hazards,  Accidents,  Public 
health,  'Path  of  pollutants. 

Identifiers:  Concentration,  'Plutonium,  Weapons 
testing. 

Studies  of  plutonium  in  the  environment  from  ac- 
cidents involving  nuclear  weapons  and  from  ex- 
periments in  the  field  to  study  health  and  safety 
aspects  of  operational  weapons  are  worthy  of 
careful  evaluation.  Plutonium  fallout  from  weapon 
testing  is  diminishing  and,  for  the  immediate  fu- 
ture, the  signing  of  the  Limited  Test  Ban  Treaty 
would  indicate  that  additions  to  the  inventory  will 
only  be  caused  by  testing  at  a  reduced  rate  by  na- 
tions not  signing  the  treaty.  Plutonium  from  rou- 
tine operations  of  plutonium  facilities  has  never 
been  a  serious  problem,  and  the  current  AEC  drive 
to  reduce  plutonium  contaminated  effluent  to  the 
lowest  practical  concentration  should  reduce  this 
source  of  plutonium  to  a  negligible  level.  How- 
ever, the  probability  of  an  accidental  release  of 
plutonium  from  present  usages  can  never  be  zero. 
(See  also  W72-07830)  (Houser-ORNL) 
W72-07833 


INDUSTRIAL-TYPE  OPERATIONS  AS  A 
SOURCE  OF  ENVIRONMENTAL  PLUTONIUM, 

Dow  Chemical  Co.,  Golden,  Colo.  Rocky  Flats 
Div. 

S.  E.  Hammond. 

In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium, Los  Alamos,  New  Mexico,  Aug.  4-5, 
1971.  p.  25-35, 13  fig. 

Descriptors:  'Industrial  production,  'Industrial 
wastes,  'Effluents,  Fallout,  'Meteorology,  'Mea- 
surement, Discharge  measurement,  Accidents, 
Soil  contamination,  Water  pollution  sources, 
Public  health,  Radioactivity,  Uranium,  Air  pollu- 
tion, Colorado. 

Identifiers:  'Plutonium,  Concentration,  'Golden 
(Colo). 

From  1953  through  1970,  the  Rocky  Flats  plant  has 
released  upper  limits  of  41  mCi  of  plutonium  as 
airborne  effluents  and  90  mCi  of  plutonium 
through  liquid  effluents.  Methods  and  limitations 
of  these  measurements  are  described.  In  addition 
to  these  controlled  releases,  accidental  releases  to 
the  environment  occurred  during  a  fire  in  1957  and 
from  wind  transference  of  contaminated  soil  prior 
to  1970.  These  incidents  are  described  and  esti- 
mates of  amounts  of  plutonium  involved  made  by 
various  investigators  discussed.  Data  are  given  for 
alpha  releases,  concentrations  of  integrated  air- 
borne alpha  emitters,  effluent  concentration, 
sampling,  and  instrumentation  for  recent  years. 
(See  also  W72-07830)  (House-ORNL) 
W72-07834 


DETERMINING  THE  ACCUMULATED 

DEPOSIT  OF  RADIONUCLIDES  BY  SOIL  SAM- 
PLING AND  ANALYSIS, 

New  York  Operations  Office  (AEC),  N.  Y.  Health 
and  Safety  Lab. 
E.  P.  Hardy,  and  P.  W.  Krey. 
In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium,  Los  Alamos,  New  Mexico,  Aug.  4-5, 
1971 ,  p.  37-42, 1  fig,  8  tab,  6  ref . 

Descriptors:  'Nuclear  explosions,  'Industrial 
production,  'Effluents,  'Accidents,  'Fallout, 
'Meteorology,  'Soil  contamination  sampling, 
Analytical  technique,  Measurement,  Strontium. 
Identifiers:  Deposition,  'Plutonium,  Concentra- 
tion. 

The  Health  and  Safety  Laboratory  has  measured 
90Sr  and  plutonium  isotopes  in  soil  samples  to 
determine  global  and  regional  deposition  patterns 
and  inventories.  Site  selection  and  representivity, 
sampling,  and  analytical  precision  and  accuracy 
are  discussed.  It  is  shown  that  the  precision  of 
replicate  aliquoting  and  analysis  is  the  determining 
factor  in  the  overall  error  associated  with  soil 
sampling.  Data  are  given  for  some  radionuclide 
concentrations  in  soils  at  various  locations.  (See 
also  W72-07830)  (Houser-ORNL) 
W72-07835 


ANALYTICAL  TECHNIQUES  FOR  THE 
DETERMINATION  OF  PLUTONIUM  IN  EN- 
VIRONMENTAL SAMPLES, 

Environmental  Protection   Agency,   Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
N.  A.  Talvitie. 

In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium, Los  Alamos,  Mexico,  Aug.  4-5,  1971.  p. 
43-46,  2  ref. 

Descriptors:  'Environment,  'Air  pollution, 
'Water  pollution,  'Soil  contamination,  'Analyti- 
cal techniques,  Accidents,  Fallout,  Sampling, 
Colorado,  Nevada,  'Pollutant  identification. 
Identifiers:  Rocky  Flats  area,  Nevada  test  site, 
Bikini  Island,  Concentration,  'Plutonium. 

The  Technical  Services  Program  of  the  Western 
Environmental  Research  Laboratory  has  analyzed 
environmental  and  biological  samples  for  a 
number  of  plutonium  studies.  Among  these  were 
analyses  of  air,  water,  and  soil  samples  as 
assistance  to  the  State  of  Colorado  in  studies  of 
the  Rocky  Flats  area;  of  air  and  soil  samples  col- 
lected at  Bikini  Island;  and  of  air,  water,  soil, 
precipitation,  and  vegetation  samples  collected  in 
the  offsite  areas  surrounding  the  Nevada  Test  Site. 
Although  the  analysis  of  sea  water  is  primarily  a 
readiness  program  for  incidents  involving  plutoni- 
um-containing  devices,  the  laboratory  has  pro- 
vided analyses  following  one  such  incident.  The 
analytical  process  applied  to  samples  consists  of 
the  following  operations,  which  can  be  performed 
independently:  sample  control,  preanalysis 
preparation,  dissolution  and  concentration  opera- 
tions, ion  exchange  separation,  electrodeposition, 
alpha  spectrometry,  and  computer  computation  of 
results.  Aside  from  the  considerations  of  accuracy 
and  economy,  the  objective  of  selection  and 
development  of  techniques  has  been  to  provide  a 
single  process  for  all  types  of  environmental  and 
biological  samples.  Some  of  the  techniques  have 
been  reported  previously  and  are  presented  as 
summaries.  Techniques  that  differ  from  these  are 
presented  in  detail.  (See  also  W72-07830)  (Houser- 
ORNL) 
W72-07836 


SAMPLING  AND  ANALYSIS  OF  SOILS  FOR 
PLUTONIUM, 

Eastern  Environmental  Radiation  Lab.,  Mont- 
gomery, Ala. 

F.  E.  Butler,  R.  Lieberman,  A.  B.  Strong,  and  U. 
R.  Moss. 

In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium, Los  Alamos,  New  Mexico,  Aug.  4-5, 
1971 ,  p.  47-50, 1  fig,  3  tab,  4  ref. 


Descriptors:   'Sampling,  'Analytical  techniques, 
'Soil  analysis,  Assay,  Measurement,  Evaluation, 
'Pollutant     identification,     Soil     contamination, 
Separating  techniques. 
Identifiers:  Concentration,  'Plutonium. 

Progress  is  described  in  analysis  of  soils  artificially 
spiked  with  plutonium,  soils  containing  particulate 
plutonium  deposited  from  a  processing  plant,  and 
soils  containing  fallout  plutonium.  The  emphasis  is 
on  distribution  of  the  actinide  determined  after 
both  fusion  and  acid  leaching  techniques.  (See  also 
W72-07830)  (Houser-ORNL) 
W72-07837 


COMMONALITY  IN  WATER,  SOIL,  AIR, 
VEGETATION,  AND  BIOLOGICAL  SAMPLE 
ANALYSIS  FOR  PLUTONIUM, 

Trapelo/West,  Richmond,  Calif. 
A.  Wessman,  W.  J.  Major,  K.  D.  Lee,  and  L. 
Leventhal. 

In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium Los  Alamos,  New  Mexico  Aug.  4-5,  1971 
p.  73-79, 6  fig,  6  ref. 

Descriptors:  'Analytical  techniques,  'Sampling, 
'Soil  analysis,  'Soil  contamination,  'Assay, 
'Measurement,  Air  pollution,  Vegetation,  Biocon- 
trol,  Biology,  Biological  treatment,  Biota,  Ion 
exchange,  Anion  exchange,  'Pollutant  identifica- 
tion. 
Identifiers:  Concentration,  'Plutonium. 

Procedural  changes  have  been  made  to  obtain 
commonality  in  methods  for  analyzing  Pu  in  dif- 
ferent matrices.  Procedures  used  for  Pu  environ- 
mental samples  such  as  water,  soil,  air,  vegetation, 
and  biological  and  marine  samples  are  discussed. 
Initial  steps  involve  total  dissolution,  leaching  or 
ashing,  and  equilibration  with  tracer  236Pu.  Tracer 
is  used  in  all  cases  since  it  results  in  the  most  relia- 
ble data.  An  anion  exchange  procedure  is  the  basic 
part  of  the  purification.  An  efficient  electrodeposi- 
tion step  permits  plating  in  ten  minutes.  Radioac- 
tivity measurements  are  made  using  either  Frisch 
Grid  Ionization  Chambers  or  surface-barrier  de- 
tectors. Specific  problems  likely  to  be  encountered 
in  plutonium  analysis  are  discussed.  Also 
problems  encountered  in  measuring  and  stating 
error  limits  at  very  low  levels  so  that  they  may  be 
used  practically  are  discussed.  (See  also  W72- 
07830)  (Houser-ORNL) 
W72-07838 


PLUTONIUM    IN    SURFACE   SOILS    IN    THE 
HANFORD  PLANT  ENVIRONS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

J.  P.  Corley,  D.  M.  Robertson,  and  F.  P.  Brauer. 
In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium,  Los  Alamos,   New  Mexico,  Aug.   4-5, 
1971,  p.  85-88. 

Descriptors:  'Sampling,  'Analytical  techniques, 
'Measurement,  'Soil  contamination,  Analysis, 
Monitoring,  Public  health,  Effluents,  Fallout,  In- 
dustry nuclear,  Accidents,  'Pollutant  identifica- 
tion, Washington. 
Identifiers:  Concentration,  Hanford  site,  'Plutoni- 


Surface  soil  sampling  from  February,  1970 
through  April,  1971  on  and  around  the  Atomic 
Energy  Commission's  Hanford  Reservation  is 
described.  The  sample  sites  selected  were  from 
less  than  1  mile  to  as  far  as  30  miles  from  major 
plutonium-handling  facilities,  including  sites 
around  the  perimeter  of  the  AEC  controlled  land. 
The  top  one-half  inch  of  soil  was  sampled.  Vegeta- 
tive litter  and  rootmat  were  avoided  as  much  as 
possible.  Portions  of  the  mixed  soil  samples  were 
dried  and  analyzed  for  plutonium  content,  using 
acid  leaching,  solvent  extraction,  and  alpha  count- 
ing. (See  also  W72-07830)  (Houser-ORNL) 
W72-07839 
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MEASUREMENT  OF  PLUTONIUM  IN  SOIL 
AROUND  THE  NEVADA  TEST  SITE, 

Environmental  Protection  Agency,   Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
W.  Bliss,  and  L.  Dunn. 

In:  Proceedings  of  Environmental  Plutonium  Sym- 
posium, Los  Alamos,  New  Mexico,  Aug.  4-5, 
1971,  p.  89-92, 1  fig,  1  tab,  5  ref. 

Descriptors:    'Monitoring,   *Measurement,   *Fal- 

lout,   *Sites,   *Nuclear  powerplants,   'Industrial 

wastes,   'Effluents,   'Nuclear  explosions,   'Soil 

contamination,  Sampling,  Analytical  techniques, 

Testing,  Soil  analysis,   'Pollutant  identification, 

Nevada. 

Identifiers:  Concentration,  Nevada  test  site,  *Plu- 


Experiments  conducted  at  the  Atomic  Energy 
Commission's  Nevada  Test  Site  between  1951  and 
1963,  using  plutonium  in  both  critical  and  sub-criti- 
cal configurations,  have  resulted  in  distribution  of 
plutonium  beyond  the  boundaries  of  the  Test  Site. 
The  Southwestern  Radiological  Health  Laboratory 
of  the  Environmental  Protection  Agency  is  con- 
ducting a  survey  to  assess  the  distribution  and  con- 
centration of  plutonium  in  the  off-site  environ- 
ment. Special  sampling  methods  were  devised 
since  desert  soil  is  too  coarse  and  dry  for  auger 
and  cookie  cutter  sampling  techniques.  Soil  sam- 
ple analyses  are  performed  by  a  dis-solution,  ion 
exchange,  and  electrodeposition  procedure  fol- 
lowed by  alpha  spectroscopy.  Plutonium  has  been 
detected  in  four  locations  around  the  Nevada  Test 
Site.  These  locations  correspond  to  fall-out  areas 
previously  identified  for  the  various  test  series. 
Plutonium  concentrations  in  the  top  3  cm  of  soil 
were  10  to  100  times  greater  than  the  concentration 
in  soils  from  areas  not  subject  to  contamination  by 
these  series.  Concentration  figures  are  given  for 
various  locations  around  the  test  site.  (See  also 
W72-07830)  (Houser-ORNL) 
W72-07840 


SECOND  ANNUAL  REPORT,  ENVIRONMEN- 
TAL STUDIES,  MAINE  YANKEE  ATOMIC 
POWER  COMPANY. 

Maine    Yankee    Atomic    Power  Co.,    Westboro, 

Mass. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07841 


REDUCTION      OF      TRITIUM      FROM      UN- 
DERGROUND NUCLEAR  EXPLOSIVES, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07842 


A  SYSTEM  FOR  CORRELATIONG  TRITIUM 
OXIDE  TRANSPORT  IN  VEGETATION  WITH 
MICROMETEOROLOGICAL  VARIABLES, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

B.  Clegg,  J.  Koranda,  and  G.  Hadley. 
Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-73373,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Preprint  presented  at  the 
IEEE  1971  Nuclear  Science  Symposium,  San 
Francisco,  California,  Nov.  3-5,  1971,  Conf. 
711111-20,  November  2,  1971.  6  p. 

Descriptors:  'Nuclear  power,  'Radioactivity, 
♦Tritium,  'Transfer,  'Distribution,  'Meteorology, 
Water,  'Path  of  Pollutants,  Environment,  Soil- 
water-plant  relationships,  Measurement,  Public 
health. 
Identifiers:  Transport,  Concentration. 

Likely  increases  of  atomic  power  production  will 
result  in  releases  of  more  tritium  (3H)  to  the  en- 
vironment. This  low  energy  beta  emitter  having  a 
half -life  of  12.4  years  is  an  internal  biological 
hazard.  In  the  most  common  biologically  impor- 
tant form  of  tritiated  water  (THO),  tritium  moves 
through   the    biosphere   essentially   along   water 


pathways.  Knowledge  of  these  pathways  in  the 
predictable  terms  of  environmental  conditions  is 
required  for  calculating  the  radiological  hazard  to 
man.  The  study  of  tritium  in  the  biosphere  is  then 
actually  the  study  of  the  properties  of  water  trans- 
port through  the  air-water,  soil,  plant  interfaces. 
Recently  a  tritium  tracer  technique  has  been  per- 
fected in  a  tropical  ecosystem  which  has  effective- 
ly enabled  transpiration  and  soil  water  transport  to 
be  made  without  prejudicing  the  local  environ- 
ment. These  same  tritium  tracer  techniques  are 
being  extended  to  an  arid  location.  Data  logging 
detail  is  given.  (Houser-ORNL) 
W72-07843 


RADIOECOLOGICAL  STUDD2S  IN  UTAH  SUB- 
SEQUENT TO  THE  BANEBERRY  EVENT, 

Utah  Univ.,  Salt  Lake  City. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07845 

5C.  Effects  of  PoUution 


AN  EXPERIMENT  ON  THE  CULTURE  OF 
TILAPIA  ESCULENTA  (GRAHAM)  AND 
TILAPIA  ZDLLD  (GERVAIS)  (CICHLIDAE)  IN 
FISH  PONDS, 

Fourah  Bay  Coll.,  Freetown  (Sierra  Leone). 

A.  I.  Payne. 

J  Fish  Biol.  3  (3):  325-340.  1971.  JJJus. 

Identifiers:    Blooms,    Cichlidae,    Culture,    Fish, 

Phytoplankton,  Ponds,  Tilapia-Esculenta,  Tilapia- 

Zillii. 

Segregated  populations  of  T.  zillii  and  T.  esculenta 
were  kept  in  artificial  ponds.  Supplementary  food 
was  given  and  phytoplankton  was  encouraged  by 
the  addition  of  super-phosphate  and  ammonium 
sulphate  fertilizers.  The  fry  were  cropped  regu- 
larly in  an  attempt  to  control  population  size.  A 
control  population  T.  zillii  was  also  established  in 
which  none  of  these  procedures  were  carried  out. 
The  growth  of  T.  esculenta  was  found  to  be  depen- 
dent upon  the  phytoplankton  density  of  the  pond 
while  T.  zillii  successfully  utilized  the  supplemen- 
tary food  and  grew  well.  The  T.  esculenta  popula- 
tion also  produced  more  fry  than  the  T.  zillii  popu- 
lation. The  comparative  advantages  of  plank- 
tivorous/brooders  and  herbivorous/guarders  in 
fish  culture  are  considered.  Despite  the  fecundity 
of  the  species  used  a  population  of  known  com- 
position was  maintained  by  manual  cropping  of  the 
fry.  The  addition  of  ammonium  sulphate  to  the 
ponds  caused  blooms  of  phytoplankton  which  in 
turn  had  effects  upon  the  base  reserves  and  pH  of 
the  water,  and  probably  caused  some  reduction  of 
02  concentration  beneath  surface  scums.  This  last 
point  is  used  to  explain  the  changes  in  phosphate 
and  calcium  content  of  the  water  also  observed. 
The  low  02  concentration  frequently  noted  in  the 
mornings  probably  affected  the  feeding  behavior 
of  the  fishes,  and  was  low  enough  to  have  affected 
metabolism  directly. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07280 


CHEMICAL  COMPOSITION  OF  WATERS  OF 
SOME  LAKES  OF  DAGESTAN  (K- 
HIMICHESKIY  SOSTAV  VODY  NEKOTORYKH 
OZER  DAGESTANA), 

Gidrokhimicheskii       Institut,        Novocherkassk 

(USSR). 

Yu.  I.  Volovik,  and  A.  A.  Zenin. 

In:      Formirovaniye      khimicheskogo      sostava, 

zagryazneniye   i    samochishcheniye   poverkhost- 

nykh    vod.    Metody    analiza    prirodnykh    vod; 

Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 

p3-27,  1971.  3  fig,  12  tab,  lOref. 

Descriptors:  'Lakes,  'Water  chemistry,  'Chemi- 
cal analysis,  'Water  properties,  Water  tempera- 
ture. Salinity,  Nitrogen  compounds,  Phosphorus, 
Iron,  Silica,  Organic  matter,  Gases,  Oxidation, 
Dissolved  oxygen,  Oxygen  sag,  Stratification, 
Eutrophication,  Vegetation,  Deep  water, 
Seasonal. 


Identifiers:  'USSR,  'Dagestan,  'Biogenous  sub- 
stances, Mineralization. 

Investigations  were  conducted  in  1962-66  to  study 
the  chemical  composition  of  waters  of  5  lakes  in 
the  Dagestan  ASSR-Upper  Arakum,  Lower 
Arakum,  Mekteb,  and  Ak-Gel '  located  on  a 
lowland  near  the  shore  of  the  Caspian  Sea,  and 
Lake  Eyzenam  (Kazenoyam)  located  high  in  the 
mountains.  Salinity  of  water  of  the  Arakum  Lakes 
varies  between  590  and  1 ,033  mg/liter  and  that  of 
Lakes  Mekteb  and  Ak-Gel'  between  385  and  1 ,024 
mg/liter  and  739  and  1,217  mg/liter,  respectively. 
Salinity  of  water  of  Lake  Eyzenam  varies  between 
163  and  239  mg/liter.  Concentration  of  biogenous 
substances  in  the  lake  waters  undergoes  seasonal 
change,  with  the  concentration  dropping  to  almost 
zero  during  the  growing  period  and  reaching  max- 
imum values  in  winter.  Concentration  of  organic 
substances  in  waters  of  the  Arakum  Lakes  and 
Lake  Mekteb  is  extremely  high  (permanganate  ox- 
idation-35.4  to  40.0  mg  0/liter).  Concentration  of 
organic  substances  in  the  water  of  Lake  Ak-Gel'  is 
half  that  of  Lake  Mekteb  (permanganate  oxida- 
tion-18.4  mg  0/liter)  and  is  lowest  in  the  water  of 
Lake  Eyzenam  (permanganate  oxidation— 3.6  mg 
0/liter).  Excessive  vegetation  in  the  Arakum  Lakes 
and  Lake  Mekteb  results  in  oxygen  depletion,  with 
oxygen  content  dropping  to  almost  zero  in  the 
deep  waters.  The  rich  oxygen  content  in  waters  of 
Lake  Ak-Gel'  and  especially  Lake  Eyzenam 
prevents  eutrophication.  (See  also  W72-07295) 
(Josefson-USGS) 
W72-07296 


CONCENTRATION  AND  DYNAMICS  OF  OR- 
GANIC ACDDS  IN  MINERAL  WATERS  OF  THE 
LAKE  BAIKAL  REGION  (SODERZHANIYE  I 
DINAMIKA    ORGANICHESKIKH    KISLOT    V 
MINERAL'NYKH  VODAKH  PRIBAYKAL'YA), 
Irkutskii  Gosudarstvennyi  Universitet  (USSR). 
P.  F.  Bochkarev,  G.  M.  Ganovicheva,  B.  I. 
Pisarskiy,  and  G.  M.  Shpeyzer. 
In:      Formirovaniye      khimicheskogo      sostava, 
zagryazneniye  i  samoochishcheniye  poverkhnost- 
nykh    vod.    Metody    analiza    prirodnykh    vod; 
Gidrokhimicheskiye  Materialy,  Vol  55,  Leningrad, 
p  45-55,  1971.  1  fig,  4  tab,  12  ref. 

Descriptors:  'Water  chemistry,  'Organic  acids, 
'Water  types,  'Mineral  water,  Thermal  water, 
Thermal  springs,  Geochemistry,  Biochemistry, 
Organic  matter,  Gases,  Salts,  Brines,  Ions, 
Precipitation  (Atmospheric),  Soils,  Aquifers, 
Groundwater,  Infiltration,  Sampling,  Seasonal. 
Identifiers:  'USSR,  'Lake  Baikal,  'Mineral 
springs,  'Spas,  Magma,  Mineralization. 

Mineral-charged  thermal  waters  of  the  Lake 
Baikal  region,  which  includes  the  southern  part  of 
the  Irkutsk  Oblast  and  the  extreme  western  and 
northern  parts  of  the  Buryat  ASSR  (total  area- 
137,000  sq  km),  are  divided  into  three  types:  (1) 
carbonic  acid,  (2)  methane,  and  (3)  nitrogen.  Or- 
ganic acids  are  present  in  all  3  types  of  waters  ex- 
amined. Average  annual  concentrations  of  organic 
acids  in  the  waters  vary  widely,  with  minimum 
concentrations  typical  of  carbonic  acid  waters  of 
the  Arshan  spa  (0.04-0.05  meq/liter),  nitrogen  ther- 
mal springs  of  the  Nilova  Pustyn'  spa  (0.05 
meq/liter),  and  iron-bearing  waters  (0.05 
meq/liter).  Somewhat  higher  average  annual  con- 
centrations were  observed  in  brines  (0.11-0.12 
meq/liter)  and  methane  thermal  waters  (0.13 
meq/liter).  The  maximum  average  annual  concen- 
tration of  organic  acids  was  established  for 
nitrogen  thermal  springs  of  the  Pitatelevskoye 
deposit  (0.25  meq/liter).  Organic -acid  concentra- 
tions were  observed  to  increase  in  the  period 
between  April  and  late  fall  (November).  Sources 
of  organic-matter  enrichment  include  atmospheric 
precipitation,  soils,  water-bearing  rocks,  and  mag- 
ma. Organic  matter  functions  as  a  source  of 
mineral-water  nutrients  through  infiltration, 
chemical  oxidation,  and  biochemical  processes. 
(See  also  W72-07295)  (Josefson-USGS) 
W72-07299 
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EFFECT  OF  ARTIFICIAL  HEATING  ON  THE 
CALCIUM  CARBONATE  BALANCE  OF  A 
COOLING  RESERVOIR  OF  A  LITHUANIAN 
HYDROELECTRIC  POWERPLANT  (O 

VLIYANH  ISKUSSTVENNOGO  PODOGREVA 
NA  KARBONATNO-KAL'TSIYEVOYE  RAV- 
NOVESIYE  VODOKHRANILISHCHA-O- 

KHLADITELYA  LITOVSKOY  CRES), 
Akademiya  Nauk  Litovskoi  SSR,  Vilnius.  Institut 
Khimii  i  Khimicheskoi  Tekhnologii. 
G.  A.  Laumyanskas,  and  Yu.  Yu.  Snukishkis. 
In:      Formirovaniye      khimicheskogo      sostava, 
zagryazneniye  i  samoochishcheniye  poverkhnost- 
nykh    vod.    Metody    analiza    prirodnykh    vod; 
Gidrokhimicheskiye  Materialy ,  Vol  55,  Leningrad, 
p  69-78, 1971 .  4  fig,  3  tab,  8  ref . 

Descriptors:  *Water  chemistry,  *Calcium  car- 
bonate, 'Heated  water,  'Reservoirs,  ♦Hydroelec- 
tric plants,  Water  cooling,  Saturation,  Supersatu- 
ration,  Stratification,  Mixing,  Aeration,  Oxida- 
tion, Photosynthesis,  Carbon  dioxide,  Organic 
matter,  Calcite,  Salinity,  Seasonal. 
Identifiers:  "USSR,  'Lithuanian  SSR,  Mineraliza- 
tion. 

The  effect  of  discharge  of  heated  water  on  the  cal- 
cium carbonate  balance  of  a  reservoir  that  cools 
water  from  a  Lithuanian  powerplant  is  examined. 
Artificial  heating  of  the  reservoir  by  waters  of  the 
powerplant  increases  calcium  carbonate  saturation 
of  the  water  and  contributes  to  precipitation  of 
calcite.  In  reservoir  reaches  with  retarded  aeration 
of  water  masses,  surface  waters  are  10-fold  super- 
saturated with  calcium  carbonate  during  thermal 
stagnation;  concentration  of  chemically  active  C02 
in  bottom  layers  increases  to  8.8  mg/liter.  As  a 
result,  calcium  carbonate  migrates  from  upper 
layers  of  water  and  is  dissolved  in  bottom  layers, 
thus  promoting  horizontal  stratification  of  water 
salinity.  (See  also  W72-07295)  (Josefson-USGS) 
W72-07301 


PLANKTON     STUDIES     IN     A     CARIBBEAN 
ESTUARINE  ENVIRONMENT, 

University   of   the   West    Indies,    St.    Augustine 

(Trinidad).  Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-07326 


AQUATIC  PLANTS  FROM  MINNESOTA,  PART 
2  -  TOXICITY,  ANTI-NEOPLASTIC,  AND 
COAGULANT  EFFECTS, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 
K.  Lee  Su,  and  E.  John  Staba. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  609,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Minnesota  Water  Resources 
Research  Center  Bull.  47,  February  1972.  24  p,  4 
fig,  5  tab,  73  ref.  OWRR  A-025-MINN  (3). 

Descriptors:  'Aquatic  plants,  'Minnesota,  'Tox- 
icity, Coagulation,  Water  pollution  effects,  'Algal 
toxins. 

Identifiers:  'Prothrombin  time,  'Pharmacological 
properties,  Anticancer,  Antineoplastics. 

Toxicity,  antineoplastic,  coagulant  and  anticoagu- 
lant effects  of  the  following  22  Minnesotan  aquatic 
plants  were  evaluated  in  terms  of  pharmacological 
properties:  Anacharis  canadensis,  Calla  polustris, 
Carex  lacustris,  Ceratophyllum  demersum,  Chara 
vulgaris,  Eleocharis  smallii,  Lemna  minor, 
Myriophyllum  exalbescens,  Nuphar  variegatum, 
Nymphaea  tuberosa,  Potamogeton  amplifohus,  P. 
natans,  P.  pectinatum,  P.  richardsonu,  P. 
zosteriformis,  Sagittaria  cuneata,  S.  latifolia, 
Sparganium  eurycarpum,  S.  fluctuans,  Typha  an- 
gustifolia,  Vallisneria  americana,  and  Zizania 
aquetica.  Toxicity  of  skellysolve  F,  chloroform, 
80%  ethanol  and  water  extracts  of  these  aquatic 
plants  were  evaluated  in  a  number  of  animal  ex- 
periments in  Swiss  Webster  mice.  Antineoplastic 
experiments  involved  amelanoma  tumor  cells.  In 
vivo  prothrombin  time  (PT)  and  partial  throm- 
boplastin time  (PTT)  were  assayed  in  anti-coagula- 


tion experiments.  The  toxicity  of  the  aquatic 
plants  in  general  was  found  to  be  relatively  low. 
The  LD50  for  the  most  toxic  one,  i.e.,  N.  tuberosa 
(stem),  in  mice  was  3  gm  of  dry  plant  material/kg 
(ca.  25.4  gm  of  wet  plant  material/kg).  Only 
Nuphar  variegatum  indicated  an  anticancer  possi- 
bility, the  remaining  aquatic  plants  had  no  signifi- 
cant inhibition  activity  at  the  doses  selected.  Nor- 
mal partial  thromboplastin  time  for  mice  was  51 
seconds  and  only  the  prolongation  of  PTT  (longer 
than  61  seconds)  was  observed  in  50%  of  the 
aquatic  plants  tested.  Among  these  plants,  the 
most  significant  increase  of  PTT  (more  than  20 
minutes)  was  observed  in  Carex  lacustris, 
Myriophylum  exalbescens,  Nuphar  variegatum 
and  Nymphaea  tuberosa.  (See  also  W72-05877) 
W72-07360 


HISTOCHEMICAL  AND  BIOCHEMICAL 
CHANGES  IN  THE  LIVER  OF  EXPERIMENTAL 
ANIMALS  WITH  THE  PROLONGED  USE  OF 
WATER  CONTAINING  DIFFERENT  CONCEN- 
TRATIONS OF  FLUORINE  (IN  RUSSIAN), 
R.  D.  Gabovich,  A.  F.  Kiseleva,  and  V.  I. 
Tsipriyan. 

Gig  Naselennykh  Mest  Resp  Mezhved  Sb.  9.  102- 
107.  1970. 

Identifiers:  Acid,  Alkaline,  Animals,  Biochemical, 
Dehydrase,  Dehydrogenase,  Diaphorase, 
Fluorine,  Histochemical,  Hydrase,  Lactate, 
Liver,  NAD,  NADP,  Phosphatase,  Phosphor- 
ylase,  Pyruvate,  Rat,  Succinate. 

After  2  yr  use  of  drinking  water  with  an  F  content 
of  0.2,  1.2,  and  15  mg/1,  rats  showed  a  reduction  in 
the  content  in  the  liver  of  glycogen  and 
lipoproteins,  a  change  in  the  activity  of  succinate 
dehydrase,  the  cytochrome  system,  NAD-  and 
NADP  diaphorase,  acid  and  alkaline  phosphatase, 
phosphorylase,  lactate  dehydrogenase,  and 
phosphopyruvate  hydrase.  The  consumption  of 
water  with  an  F  content  of  1 .2  mg/1  caused  reactive 
changes  in  the  peripheral  portions  of  the  lobes  of 
the  liver.-- Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07396 


CRASPEDACUSTA  SOWERBYI  LANKESTER 
(COELENTERATA:  LIMNOMEDUSAE)  IN  NEW 
ZEALAND  LAKES, 

Marine  Dept.,  Rotorua  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-07398 


ALGAE  CONTROL, 

Wisconsin  Committee  on  Water  Pollution,  Madis- 
on. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-07442 


EFFECT  OF  MICROBIOLOGICAL  PROCESSES 
ON  THE  OXYGEN  BEHAVIOR  IN  LAKES  OF 
THE  AMU-DAR'YA  DELTA, 

Interdisciplinary  Inst,  of  Natural  Sciences,  Nukus 

(USSR). 

L.  G.  Konstantinova. 

Hydrobiological  Journal,  Vol  7,  No  2,  p  91-94, 

1971.       4       tab,       14       ref.       (Trans.       from 

Gidrobiologicheskiy  Zhurnal,  Vol  7,  No  2,  1971). 

Descriptors:  'Lakes,  'Hydrobiology, 

'Microbiology,  'Oxygen,  Biochemistry,  Microor- 
ganisms, Bacteria,  Microbial  degradation,  Decom- 
posing organic  matter,  Hydrogen  sulfide,  Anaero- 
bic conditions,  Water  chemistry,  Water  analysis, 
Freshwater,  Saline  water,  Water  pollution  effects. 
Identifiers:  'USSR,  *Amu-Dar'ya  River,  'Ooze, 
'Saprophytes,  Water  exchange. 

The  intensity  of  microbiological  processes  in 
oozes  and  waters  of  lakes  of  the  Amu-Dar'ya  delta 
was  examined  to  determine  the  effect  of  these 
processes  on  the  behavior  of  oxygen  in  the  dif- 
ferent lakes.  The  water  bodies  studied  included  the 
freshwater  lakes  Dautkul',  KhodzhakuT,  Mashan- 


kuT,  ShegekuT,  Koksu,  and  the  saline  lakes 
AshchikuT  and  Karateren'.  The  lake  oozes  consist 
of  a  wide  variety  of  organic  matter-decomposing 
bacteria  and  contain  all  of  the  groups  of  microor- 
ganisms which  affect  the  behavior  of  oxygen. 
Sulfate-reducing  bacteria  are  found  in  great  num- 
bers in  wet  oozes  of  Lakes  Dautkul'  and 
Karateren'.  Ooze  microflora  may  become  ac- 
tivated during  low  flow  in  the  Amu-Dar'ya  delta 
when  the  exchange  of  water  in  the  lakes  is 
disrupted.  This  leads  to  total  oxygen  consumption 
and  to  formationanaerobic  conditions,  especially 
in  winter.  (Josefson-USGS) 
W72-07458 


TRANSFORMATION  OF  IRON  DURING  BAC- 
TERIAL DECOMPOSITION  OF  PLANKTONIC 
ORGANIC  MATTER, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

Yu.  I.  Sorokin,  and  Yu.  A.  Bogdanov. 

Hydrobiological  Journal,  Vol  7,  No  2,  p  89-90, 

1971.  1  fig,  4  ref.  (Trans,  from  Gidrobiologicheskiy 

Zhurnal,  Vol  7,  No  2,  1971). 

Descriptors:  'Hydrobiology,  'Iron,  'Microbial 
degradation,  'Organic  matter,  'Phytoplankton, 
Sea  water,  Cyanophyta,  Iron  compounds,  Iron  ox- 
ides, Analytical  techniques,  Water  pollution  ef- 
fects. 
Identifiers:  'USSR,  Biosynthesis,  Mineralization. 

The  transformation  of  iron  bound  to  phytoplank- 
tonic  organic  matter  during  its  decomposition  by 
bacteria  is  examined.  Liberation  of  mineral  iron 
and  accumulation  of  hydroxide  occurs  simultane- 
ously with  mineralization  of  the  phytoplanktonic 
matter.  Organic  iron  complexes  are  the  result  of 
biosynthesis  of  the  cellular  substance  of 
phytoplankton.  After  the  organism  dies,  part  of 
these  complexes  is  mineralized;  part  dissolves, 
replenishing  the  supply  of  dissolved  iron;  and  part 
is  taken  up  by  bacterial  flora  during  biosynthesis 
of  cytochromes.  The  fraction  of  suspended  or- 
ganic iron  is  made  up  of  organic  iron  bound  to  in- 
completely oxidized  residues  of  phytoplankton 
and  bacterial  cells.  (Josefson-USGS) 
W72-07459 


CHEMICAL  CHANGES,  INCLUDING  NITRATE 
REDUCTION  IN  DARWIN  BAY,  GALAPAGOS 
ARCHIPELAGO,  OVER  A  2-MONTH  PERIOD, 
1969, 

Washington   Univ.,   Seattle.   Dept.   of  Ocenaog- 

raphy. 

F.  A.  Richards,  and  W.  W.  Broenkow. 

Limnology  and  Ocenaography,  Vol  16,  No  5,  p 

758-765,  1971.  2  fig,  26  ref. 

Descriptors:  'Chemical  properties,  'Nitrates, 
'Denitrification,  'Hydrogen  sulfide,  Bays,  Stag- 
nant water,  Sediment-water  interfaces,  Anaerobic 
bacteria,  Sea  water,  Salinity,  Temperature,  Dis- 
solved oxygen,  Phosphates,  Nitrites,  Ammonia, 
Silicates,  Sulfates,  Depth,  Oxidation. 
Identifiers:  'Darwin  Bay  (Isla  Genovesa), 
Galapagos  Islands. 

Darwin  Bay,  Galapagos  Islands,  is  the  flooded  cal- 
dera  of  the  largest  crater  on  Isla  Genovesa.  It 
opens  to  the  open  sea  over  a  shallow  sill  which 
prevents  lateral  exchanges  and  permanent  thermal 
stratification  of  the  upper  layers  and  restricts  ver- 
tical convection.  Water  deeper  than  about  40  m  is 
effectively  isolated  by  the  pynocline  and  can  be 
replaced  only  by  denser  water  from  above  sill 
depth  offshore.  Between  periods  of  replenish- 
ment, biochemical  oxygen  utilization  consumes 
dissolved  oxygen  to  levels  where  anaerobic  bac- 
teria can  begin  to  utilize  oxygen  bound  in  nitrate  or 
sulfate  ions;  anoxic  conditions  develop;  nitrate 
and  nitrite  disappear;  and  hydrogen  sulfide  accu- 
mulates as  a  by-product  of  bacterial  sulfate  reduc- 
tion. Observations  in  March  and  May  1969  show 
that  nitrate  reduction  occurred  in  the  deeper  stag- 
nant water  and  at  the  sediment- water  interface. 
Apparently  about  50%  of  the  organic   material 
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produced  in  the  water  column  is  oxidized  by 
nitrate-reducing  bacteria  in  the  water  column 
below  40  m  and  in  the  sediment.  At  the  observed 
rates,  it  would  require  no  more  than  4  to  6  months 
to  reduce  completely  the  nitrate  in  the  water 
column  at  the  beginning  of  nitrate  reduction. 
(Jones-Wisconsin) 
W72-07494 


NITROGEN  FIXATION  IN  AN  ESTUARINE  EN- 
VIRONMENT: THE  WACCASASSA  ON  THE 
FLORIDA  GULF  COAST, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

R.  H.Brooks,  Jr.,  P.  L.  Brezonik,  H.  D.  Putnam, 
and  M.  A.  Keirn. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 
701-710,  1971.  7  fig,  2  tab,  26  ref. 

Descriptors:  *Nitrogen  fixation,  *Estuaries, 
•Florida,  'Sediments,  Bacteria,  Clostridium,  Sea 
water,  Bottom  sediments,  On-site  tests,  Am- 
monia, Bays. 

Identifiers:  'Waccasassa  estuary,  Clostridium 
pasteurianum.  Acetylene  reduction,  Ethylene 
production. 

The  reported  occurrence  of  nitrogen  fixation  in  na- 
ture allowing  continuation  of  organic  production 
when  fixed  nitrogen  supplies  are  depleted,  has 
been  extended  by  studying  the  sediments  of  the 
Waccasassa  estuary,  a  shallow  embayment  on  the 
Florida  Gulf  Coast  by  the  acetylene  reduction 
method.  Fixation  was  found  within  the  top  2-5  cm 
stratum  of  sediments.  Much  lower  rates  of 
nitrogen  fixation  were  found  at  greater  depths  in 
the  sediment,  and  no  fixation  was  observed  in  the 
flocculent  unconsolidated  1-2  cm  at  the  sediment 
surface.  All  evidence  indicates  that  the  reduction 
of  acetylene  to  ethylene  is  a  biological 
phenomenon,  directly  related  to  the  activity  of 
nitrogen-fixing  organisms  in  the  sediments. 
Nitrogen-free  media  produced  growths  of  Gram- 
positive  spore-forming  rods  from  sediments  under 
nitrogen  atmosphere.  A  pure  culture  similar  to 
Clostridum  was  isolated  on  nitrogen-free  media 
from  Waccasassa  sediments  and  was  shown  capa- 
ble of  nitrogen  fixation  by  the  acetylene  reduction 
method.  The  phenomenon  is  probably  not  impor- 
tant as  a  nitrogen  source  to  the  overlying  waters 
because  of  the  low  rates  found  and  the  location  of 
activity  in  compacted  sediments.  (Jones-Wiscon- 
sin) 
W72-07495 


STUDIES  ON  THE  REGULATION  OF  ALGAL 
GROWTH  BY  GIBBERELLIN, 

Western  Australia  Univ.,  Nedlands. 

R.  C.  Jennings. 

Australian  Journal  of  Biological  Sciences,  Vol  24, 

p  1115-1 124,  1971.  3  fig,  4  tab,  18ref. 

Descriptors:  *Algae,  'Plant  growth,  Rhodophyta, 
Inhibitors,  Plant  tissues,  Bioassay,  Phaephyta. 
Identifiers:   'Biosynthesis,  'GibbereUin,  Hypnea 
musciformis,     Gracilaria      verucosa,      Ecklonia 
radiata,  Growth  regulation. 

That  endogenous  gibberellins  may  be  involved  in 
growth  regulation  of  brown  alga,  Ecklonis  radiata, 
and  the  green  alga,  Enteromorpha  prolifera, 
prompted  studies  of  red  algae,  Hypnea  muscifor- 
mis and  Gracilaria  verucosa.  CCC  and  Amo-1618, 
at  relatively  high  concentrations  only,  inhibited 
growth  of  excised  branch  apices  of  H  muscifor- 
mis. Neither  GA-3  nor  GA-7  stimulated  growth  of 
the  alga  in  presence  or  absence  of  these  com- 
pounds, and  gibberellin-like  material  extracted 
from  H  musciformis  failed  to  stimulate  growth. 
Both  gibberellis  stimulated  growth  of  slow-grow- 
ing, but  not  fast-growing,  branch  apices  of 
Gracilaria  verucosa.  It  is  concluded  that  en- 
dogenous gibberellins  may  not  regulate  growth  of 
H  musciformis,  but  this  may  be  a  species  pecu- 
liarity and  not  a  general  phenomenon  in  red  algae. 
CCC  inhibited  gametophyte  growth  of  Ecklonia 
radiata,  and  GA-3  significantly  overcame  this  in- 


hibition in  a  manner  compatible  with  the  concept 
of  CCC  inhibiting  gibberellin  bisoynthesis.  The 
complement  of  acidic,  ethyl  acetate-soluble  gib- 
berellins, extracted  from  those  regions  of  E 
radiata  sporophytes  active  in  cell  division,  was 
chromatographically  similar  but  differed  from 
those  extracted  from  a  relatively  quiescent  region 
of  the  alga.  These  data  support  conclusions  that 
endogenous  gibberellins  are  involved  in  growth 
regulation  of  E  radiata.  (Jones-Wisconsin) 
W72-07496 


EXTRUSION  OF  CARBON  ACCOMPANYING 
UPTAKE  OF  AMINO  ACIDS  BY  MARINE 
PHYTOPLANKTERS, 

Califronia  Univ.,  Irvine.  Dept.  of  Developmental 

and  Cell  Biology. 

C.  G.  Stephens,  and  B.  B.  North. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 

752-757,  1971. 4  fig, !  tab,  22  ref. 

Descriptors:    'Analytical    techniques,    'Carbon, 
'Amino    acids,    'Marine    algae,    Phytoplankton, 
Nitrogen,  Absorption,  Sea  water. 
Identifiers:  Platymonas,  Nitzschia  ovalis,  Carbon 
extrusion,  Carbon-14,  Nitrogen  source. 

To  gain  information  about  concentrations  of  free 
amino  acids  in  the  ocean,  short-term  uptake  mea- 
surements with  C-14-labeled  amino  acids  of  cell 
nitrogen,  dissolved  C-14,  and  dissolved  amino 
nitrogen  were  made.  It  is  indicated  that  ambient 
amino  acids  enter  phytoplankton  cells,  the  amino 
nitrogen  is  retained,  and  some  carbon  is  returned 
to  the  medium.  Platymonas  and  Nitzschia  ovalis 
were  used  throughout.  The  distribution  of  C-14 
was  followed  by  determining  radio-activity  in 
medium  samples  and  in  cell  samples  collected  on 
Millipore  filters.  Uptake  of  the  nitrogenous  por- 
tion of  the  amino  acid  molecule  could  be  followed 
directly  in  two  ways.  Chromatography  and  au- 
toradiography of  a  portion  of  the  eluent  produced 
a  single  spot  at  the  proper  position  for  the  amino 
acid  concerned.  Results  imply  that  radiochemical 
measurements  of  uptake  rates  using  C-14-labeled 
amino  acids  may  produce  serious  underestimates 
of  actual  uptake  rates,  particularly  with  long  incu- 
bation times.  Also,  it  is  consistent  with  the 
hypothesis  that  amino  acids  may  be  a  significant 
nitrogen  source  for  phytoplankters  in  the  ocean. 
These  observations  make  it  necessary  to  re-evalu- 
ate procedures  for  study  of  amino  acid  uptake  by 
algae.  (Jones-Wisconsin) 
W72-07497 


ENERGETICS  AND  POPULATION  DYNAMICS 
OF  DIAPTOMUS  GRACILIS, 

Westfield    Coll.,    London    (England).    Dept.    of 

Zoology. 

H.  V.  Kirby. 

Ecological  Monographs,  Vol  41,  No  4,  p  311-327, 

1971.  12  fig,  7  tab,  42  ref. 

Descriptors:  'Energy  budget,  'Energy  conver- 
sion, 'Population,  'Dynamics,  Reservoirs, 
Seasonal,  Standing  crop,  Biomass,  Reproduction, 
Productivity,  Feeding  rates,  Respiration, 
Phytoplankton,  Biochemistry,  Copepods, 
Metabolism.  Zooplankton,  Daphnia,  Chlorophyll, 
Mathematical  studies,  Mortality. 
Identifiers:  'Diaptomus  gracilis,  Thames  Valley 
(England),  Filtering  rate,  Calorific  value. 

To  describe  the  pathways  of  energy  flow  through  a 
population  of  Diaptomus  gracilis  and  simultane- 
ously investigate  population  dynamics,  two  popu- 
lations of  D  gracilis  were  studied  in  two  Thames 
Valley  reservoirs.  Seasonal  changes  in  the  stand- 
ing crop  biomass  are  given.  Although  the  popula- 
tion overwintered  primarily  as  adults,  reproduc- 
tion was  continuous  throughout  the  year.  Produc- 
tion was  estimated  for  both  reservoirs  from  the 
mortality  rate.  The  feeding  rate  and  the  rate  of  as- 
similation varied  with  the  species  of  phytoplank- 
ton used  as  food.  Filtering  rates  varied  from  0. 1  ml 
copepod/day  on  bacteria  to  a  high  of  2.54  on 
Diplosphaeria,  the  latter  also  having  an  assimila- 


tion efficiency  of  78%  by  D  gracilis.  Respiratory 
rates  varied  with  the  season.  When  the  metabolic 
rate  was  plotted  aganist  body  weight,  evidence  of 
three  regression  lines  during  the  year  was  found, 
the  lowest  slope  in  the  winter  and  the  highest  in  the 
late  spring  and  early  summer.  When  the  regression 
of  oxygen  consumption  on  weight  and  temperature 
was  calculated,  it  was  necessary  to  calculate  two 
lines,  one  for  the  fall-winter  period  and  one  for  the 
spring-summer.  (Jones-Wisconsin) 
W72-07499 


SPECIES  DIVERSITY  AND  WATER  QUALITY 
IN  GALVESTON  BAY,  TEXAS, 

North  Carolina  State   Univ.,  Raleigh.  Dept.  of 

Zoology;  and  North  Carolina  State  Univ.,  Raleigh. 

Dept.  of  Botany. 

B.  J.  Copeland,  and  T.  J.  Bechtel. 

Water,  Air,  and  Soil  Pollution,  Vol  1,  p  89-105, 

1971.  5 fig, 6 tab,  19ref. 

Descriptors:  'Ecological  distribution,  'Bays, 
'Water  pollution  effects,  Phytoplankton,  Popula- 
tions, Zooplankton,  Benthos,  Nekton,  Waste 
water  (Pollution),  Toxicity,  Cyanophyta,  Plant 
growth,  Waste  dilution,  Model  studies,  Estuaries, 
Management. 

Identifiers:  'Species  diversity,  'Galveston  Bay 
(Texas),  Diversity  index,  Houston  Ship  Channel 
(Texas),  Trinity  River  (Texas). 

Phytoplankton,  zooplankton,  nekton,  and 
benthos,  and  the  water  quality  of  Galveston  Bay, 
Texas,  were  quantitatively  compared  to  provide 
ecological  cause  and  effect  relationships  for  future 
waste  input.  Percent  waste  water  or  the  toxicity  of 
the  water  at  a  given  sampling  station  were  found  to 
be  inversely  correlated  with  species  diversity.  To 
calculate  percent  waste  water,  a  computerized 
dispersion  model  was  used.  Toxicity  was  mea- 
sured by  subjecting  a  blue-green  alga  (Coc- 
cochloris  elebans)  to  water  samples  and  by  utiliz- 
ing growth  depression  as  the  toxicity  criterion. 
Waters  from  the  Houston  Ship  Channel  and  the 
Trinity  River  were  found  significantly  toxic  and 
the  dispersion  model  was  used  to  determine  dis- 
tribution of  toxicity  in  each  bay  area.  Evidence 
that  toxicity  was  dispersed  with  input  waters  was 
experimentally  verified.  Those  areas  receiving  the 
greatest  amount  of  toxic  effluent  exhibited  the 
lowest  mean  annual  diversities.  Predictive  equa- 
tions were  generated,  indicating  that  diversity  at 
any  point  in  the  bay  can  be  computed  from  the 
Houston  Ship  Channel  diversity  and  the  dispersion 
model.  Computations  were  accomplished  whereby 
dilution  and/or  treatment  of  waste  inflows  could 
be  estimated  to  achieve  a  desired  or  acceptable 
species  diversity  level.  (Jones- Wisconsin) 
W72-07500 


PRODUCTION  OF  BENTHIC  MICROALGAE  IN 
THE  LITTORAL  ZONE  OF  A  EUTROPHIC 
LAKE, 

Copenhagen  Univ.,  Hillerod  (Denmark).  Fresh- 
water-biological Lab. 
C.  Hunding. 
Oikos,  Vol  22,  No  3,  p  389-397, 1971 .  8  fig,  5  ref. 

Descriptors:  'Primary  productivity,  'Benthic 
flora,  Microorganisms,  Algae,  Lakes,  Eutrophica- 
tion,  Littoral,  Sands,  Shallow  water,  Periphyton, 
Sediments,  Diatoms,  Light  intensity, 
Photosynthesis,  Sessile  algae,  Temperature, 
Depth,  Light  penetration. 

Identifiers:  Lake  Fureso  (Denmark),  Cocconeis, 
Rhoicosphenia,  Achanthes,  Fragilaria  con- 
struents,  Navicula,  Nitzschia,  Epipytic  algae. 

Effect  of  varying  light  intensity  and  temperature 
on  microbenthic  community  flora  were  studied 
throughout  the  year  simultaneously  with  primary 
production,  which  was  measured  on  benthic 
microalgae  of  the  sandy  littoral  zone  in  Danish 
eutrophic  Lake  Fureso  by  the  C-14  method.  An- 
nual potential  gross  production  was  calculated 
showing  highest  values  in  July  and  annual  true 
gross  production  estimated.   Dark  fixation  was 
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relatively  high.  Although  the  four  stations  differed 
somewhat  in  wave  action,  no  significant  dif- 
ferences between  production  were  noted.  Daily 
production  for  all  stations  was  averaged.  Sessile 
algae  accounted  for  the  bulk  of  primary  produc- 
tion (70  to  90%).  Algae  were  mainly  pennate 
liatoms.  Diatoms  with  intact  chromatophores 
were  found  down  to  a  10  cm  depth  in  sediment. 
BVhen  cells  from  the  anaerobic  zone  were  brought 
nto  light,  photosynthesis  started  immediately. 
During  summer,  light  intensity  value  was  9  to  10 
vhile  the  autumn  value  was  3  to  5  klux.  Photoin- 
ubition  was  demonstrated  for  the  autumn  popula- 
ion  at  light  intensities  exceeding  25  to  30  klux.  It 
teems  to  be  characteristic  for  benthic  algae  that 
ight  saturated  photosynthesis  takes  place  over  a 
vide  range  of  light  intensities.  Benthic  sessile 
liatom  populations  appear  rather  stable.  (Jones- 
Visconsin) 
V72-07501 


COMPARISON  OF  PHYTOPLANKTON 

'RODUCTION  BETWEEN  NATURAL  AND  AL- 
FRED AREAS  IN  WEST  BAY,  TEXAS, 

•Jational   Marine   Fisheries   Service,   Galveston, 

rex.  Biological  Lab. 

.  Corliss,  and  L.  Trent. 

:ishery  Bulletin,  Vol  69,  No  4,  p  829-832,  1971.  2 

ig,  3  tab,  6  ref. 

Descriptors:  *Phytoplankton,  'Productivity, 
Landfills,  'Estuaries,  Texas,  Dredging,  Marshes, 
Jays,  Canals,  Bulkheads,  Carbon,  On-site  in- 
'estigations.  Respiration,  Eutrophication. 
identifiers:  'Natural  areas,  'Housing  develop- 
nent,  'West  Bay  (Tex),  Gulf  of  Mexico. 

-arge  areas  of  shallow  bays  and  marshes  are  being 
Iredged,  bulkheaded,  and  filled  for  waterfront 
lousing  sites  along  the  Gulf  of  Mexico  coast.  The 
ffects  of  these  environmental  changes  on  produc- 
ivity  of  phytoplankton,  attached  algae,  sea 
trasses,  and  emergent  vegetation  needs  clarifica- 
ion.  The  objective  of  this  study  was  to  compare 
ihytoplankton  production  in  housing  development 
anals,  natural  marsh  areas,  and  the  open  bay  in  a 
hallow  Texas  estuary.  The  developed  area,  which 
ncluded  about  45  hectares  of  emergent  marsh 
egetation,  intertidal  mud  flats,  and  subtidal  water 
rea  prior  to  alteration,  was  reduced  to  about  32 
tectares  of  subtidal  water  by  dredging  and  filling. 
Vverage  gross  production  of  phytoplankton 
mgC/1  per  day)  in  the  altered  area  (canals)  was  8% 
tigher  than  in  the  marsh  and  48%  higher  than  in 
he  bay  during  June,  July,  and  August  1969.  Gross 
ind  net  production  were  significantly  higher  in  the 
anals  and  marsh  than  in  the  bay;  differences 
letween  the  canals  and  marsh  were  not  significant. 
Jones-Wisconsin) 
V72-07502 


.IMITING  NUTRIENT  ELEMENTS  IN  FIL- 
rERED  LAKE  ERIE  WATER, 

Cincinnati  Univ.,  Ohio.  Tanners'  Council  Lab. 
V.  Lange. 

Vater  Research,  Vol  5,  No  11,  p  1031-1048,  1971. 
fig,  11  tab,  23  ref. 

Jescriptors:    'Essential    nutrients,    'Lake    Erie, 

Bioassays,    'Nitrates,    Cultures,    Chlorophyta, 

'hosphorus,  Cobalt,  Productivity,  Iron,  Toxicity, 

Eutrophication,     Phytoplankton,     Scenedesmus, 

Diatoms. 

dentifiers:  'Limiting  nutrients. 

to  study  eutrophication  control  by  limiting 
lutrient  additions,  a  laboratory  program  was  con- 
lucted  with  individual  nutrient  agents  added  to  a 
eries  of  filtered  water  samples  from  Lake  Erie  to 
imulate  effect  of  influx  of  various  nutrients, 
jrowth  responses  of  four  algal  species  were  deter- 
nined  for  individual  nutrient  agents  and  combina- 
ions  of  nutrients  relative  to  unenriched  controls. 
Jiweekly  bioassays  were  made.  Each  sample  dur- 
ng  the  1969  growing  season  was  inoculated  singly 
vith  each  of  three  blue-green  and  one  green  algal 
:pecies.  Portions  of  each  inoculated  water  sample 


were  enriched  with  one  of  16  essential  nutrient  ele- 
ments. Cell  numbers  were  determined  in  the  4th 
week  after  exposure  under  controlled  culture  con- 
ditions. Comparative  cell  counts  showed  nitrate- 
nitrogen  was  the  nutrient  most  frequently  required 
and  was  limiting  for  these  algal  species  in  about  2/3 
of  the  samples.  Phosphorus,  cobalt,  and  chelated 
iron  were  limiting  for  about  1/3  of  their  cultures. 
To  achieve  maximum  growth  stimulation  generally 
required  a  combination  of  several  nutrient  ele- 
ments. An  Aphanizomenon  bloom  occurred  natu- 
rally in  Lake  Erie  at  the  sampling  site.  After  its 
collapse  from  nutrient  deficiency,  the  water  sam- 
ples were  toxic  to  certain  test  species.  (Jones- 
Wisconsin) 
W72-07504 


PHYTOPLANKTON  GROWTH  AND  COMPOSI- 
TION IN  SHIPBOARD  CULTURES  SUPPLIED 
WITH  NITRATE,  AMMONIUM,  OR  UREA  AS 
THE  NITROGEN  SOURCE, 

California  Univ.,  San  Diego,  La  Jolla.  Inst,  of 

Marine  Resources. 

R.  W.  Eppley. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 

741-751,  1971.  5  fig,  7  tab,  49  ref. 

Descriptors:  'Productivity,  'Phytoplankton,  'Sea 
water,  'Cultures,  'Marine  plants,  Plant  growth, 
Ammonium  compounds,  Nitrogen,  California, 
Ureas,  Laboratory  tests,  Phosphates,  Silicates, 
Vitamin  B,  Chelation,  On-site  investigations, 
Diatoms,  Photosynthesis,  Chlorophyll, 

Phosphorus,  Carbon,  Chlorella. 
Identifiers:  Diel  periodicity. 

To  avoid  advective  and  turbulent  movement  of 
water  masses,  patchy  phytoplankton  distribution, 
and  relatively  low  concentration  of  plant  cells  in 
the  sea,  200-Liter  shipboard  cultures  of  coastal  sur- 
face seawater  off  southern  California  were  inocu- 
lated with  a  natural  phytoplankton  community 
present  in  the  seawater  and  enriched  with 
phosphate,  silicate,  vitamins  B-12,  B-l,  and  biotin, 
a  chelated  trace  metal  mixture,  and  with  nitrogen 
as  nitrate,  ammonium,  or  urea.  The  cultures  were 
incubated  on  deck  in  daylight.  Samples  were  taken 
every  6  hours  after  cultures  were  established.  Diel 
periodicity  was  noted  in  diatom  cell  division,  in 
nitrate  and  ammonium  assimilation  rate,  in 
phosphate  assimilation  rate,  and  in  photosynthetic 
rate  measured  at  intervals  under  constant  artificial 
irradiance,  but  not  in  the  rate  of  chlorophyll  a 
synthesis.  Chemical  composition  of  the  crops  was 
influenced  by  the  nitrogen  source  and  by  diel 
periodicity  in  assimilation  rates.  Most  of  the 
vitamin  B-l  content  of  the  crop  was  synthesized 
by  the  organisms,  only  a  small  proportion  being 
supplied  initially  from  the  medium.  Some  species 
known  to  require  vitamins  continued  to  grow  after 
vitamin  depletion  from  the  medium,  their  require- 
ments apparently  satisfied  by  vitamins  released  by 
other  species.  (Jones- Wisconsin) 
W72-07506 


A  SYNOPSIS  OF  THE  GENUS  CHARA,  SERIES 
GYMNOBASALIA  (SUBSECTION  WILL- 
DENOWIA  RDW), 

Texas  Tech.  Univ.,  Lubbock.  Dept.  of  Biology; 

and  Florida  Univ.,  Gainesville.  Dept.  of  Botany; 

and  Louisville  Univ.,  Ky.  Dept.  of  Biology. 

V.  W.  Proctor,  D.  G.  Griffin,  III,  and  A.  T. 

Hotchkiss. 

American  Journal  of  Botany,  Vol  58,  No  10,  p  894- 

901,  1971.  2  fig,  27  ref. 

Descriptors:  'Systematics,  'Chara,  Classification, 
Distribution,  Plant  morphology. 
Identifiers:  'Gymnobasalia. 

Most  algae  are  classified  by  morphological  and 
physiological  data.  The  possibility  of  evaluating  at- 
tempted crosses  between  designated  clones  Gym- 
nobasalia arose  with  the  realization  that  most 
members  of  the  genus  Chara  could  be  maintained 
indefinitely  in  the  sexually  mature  state  under 
laboratory  conditions,  and  later  that  monoecious 


plants  could  be  physically  emasculated.  A  brief 
synopsis  of  Gymnobasalia  is  presented  and 
changes  in  nomenclature  are  suggested;  all  involve 
validation  of  earlier  names— no  new  combinations 
are  proposed.  The  series  Gymnobasalia,  a  sharply 
differentiated  subgeneric  complex  within  the 
genus  Chara,  consists  of  at  least  seven  morpholog- 
ically distinct  species  all  reproductively  isolated 
from  one  another;  even  limited  hybridization 
between  the  seven  was  not  evident.  The  two  dioe- 
cious members  occupy  restricted,  and  possibly 
partially  overlapping  ranges  in  South  America. 
Monoecious  members  are  generally  more  widely 
distributed  but  appear  to  have  originated  in  Cen- 
tral or  South  America.  The  holotype  of  C 
zeylanica  Klein  ex  Willdenow  was  tetrascutate. 
For  the  abundant  and  widely  distributed  monoe- 
cious-conjoined, octuscutate  member  previously 
shown  to  be  distinct  from  C  zeylanica,  the  earlier 
name  C  haitensis  Turpin  is  here  validated.  Chara 
foliolosa  Muhlenberg  ex  Willdenow  is  considered 
conspecific  with,  but  holds  no  priority  over  C 
Sejuncta  Braun.  (Jones-Wisconsin) 
W72-07507 


A     PRELIMINARY    INVESTIGATION    OF    A 
POTENTIAL  NEW  ALGICIDE, 

Hatfield  Polytechnic  (England).  Dept.  of  Biologi- 
cal Sciences. 
K.  H.  Goulding. 

Proceedings  6th  British  Insecticide  and  Fungicide 
Conference,  p  621 -629,  1971. 4  ref. 

Descriptors:    'Algicides,    'Algal   control,    Water 

pollution,    Eutrophication,    Nutrients,   Chlorella, 

Chlamydomonas,  Diatoms,  Silicates,  Cyanophyta, 

Toxicity,  Costs,  Carbon  dioxide. 

Identifiers:  'Daconil,  'Chlorophthalonil, 

Ulothrix,  Anabaena,  Oscillatoria,  Microcystis,  Al- 

gistat. 

Since  the  problem  of  increased  algal  growth  in- 
volves such  a  wide  range  of  species  any  successful 
algicide  should  have  the  widest  range  of  effective- 
ness; it  must  be  particularly  active  against  blue- 
green  algae.  A  large  number  of  criteria  should  be 
satisfied  before  an  algicide  is  used  on  a  wide  scale 
and  should  really  act  more  as  an  algistatic  agent 
slowing  down  growth  and  spreading  out  an  algal 
'bloom'  over  a  longer  time  period.  If  this  could  be 
achieved  water  treatment  plants  could  cope  with 
the  algal  problems.  Some  of  the  work  so  far  car- 
ried out  in  examining  the  algicidal  properties  of  the 
compound  chlorophthalonil  indicates  the  potential 
of  this  compound.  It  is  effective  against  a  range  of 
algae  including  Chlorella,  Chlamydomonas, 
Ulothrix,  Anabaena,  Oscillatoria,  and  Microcystis 
at  low  concentrations-often  less  than  0.001  ppm. 
The  effect  is  generally  less  after  300  hours  than 
after  150  hours  and  is  dependent  upon  the  size  of 
the  initial  cell  inoculum.  The  work  carried  out 
evaluates  chlorophythalonil  with  a  list  of  criteria 
for  an  ideal  algicide.  (Jones- Wisconsin) 
W72-07508 


LIBERATION  OF  EXTRACELLULAR 

PRODUCTS  OF  PHOTOSYNTHESIS  BY  TROPI- 
CAL PHYTOPLANKTON, 

Department  of  Marine  Biology  and  Oceanog- 
raphy, Ernakulam  (India);  and  Westfield  Coll., 
London  (England).  Dept.  of  Botany. 
S.  Samuel,  N.  M.  Shah,  and  G.  E.  Fogg. 
Journal  of  the  Marine  Biological  Association  of 
the  United  Kingdom,  Vol  51,  p  793-798,  1971.  4 
tab,  14  ref. 

Descriptors:  'Photosynthesis,  'Phytoplankton, 
•Tropical  regions,  Marine  plants,  Shores, 
Chlorophyll,  Sea  water,  Brackish  water,  Chlorel- 
la, Light  intensity,  Temperature,  Bacteria. 
Identifiers:  'Excretion,  'Extracellular  products, 
Flagellates. 

Healthy  freshwater  phytoplankton  cells  normally 
liberate  a  substantial  proportion  of  photosynthetic 
products  directly  into  the  surrounding  water. 
Using  C-14  as  a  tracer  in  experiments  of  2  to  3 
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hour  duration,  it  has  been  demonstrated,  both  with 
individual  species  in  culture  and  natural  popula- 
tions, that  marine  phytoplankton  from  tropical 
inshore  waters,  as  in  fresh  waters,  release 
products  of  photosynthesis  in  soluble  extracellular 
form.  The  relative  extent  of  this  excretion  varied 
between  1  to  20%  of  total  carbon  fixed  but  on  any 
particular  occasion  the  amount  of  extracellular 
products  was  approximately  proportional  to  the 
amount  of  photosynthesis  which  had  taken  place. 
An  inverse  relationship  between  relative  extent  of 
excretion  and  phytoplankton  abundance  as  mea- 
sured by  chlorophyll  a  concentration  was  found  in 
agreement  with  the  results  of  previous  workers. 
The  relative  extent  of  excretion  did  not  appear  to 
differ  greatly  in  brackish  water  of  12.3  salinity 
from  that  in  ordinary  sea  water.  (Jones-Wisconsin) 
W72-07509 


MICROBIOLOGICAL  STUDIES  ON  NITROGEN 
FIXATION  IN  AQUATIC  ENVIRONMENTS--VI. 
ON  THE  IN  SITU  NITROGEN  FIXATION  IN 
WATER  REGIONS, 

Mie  Prefectural  Univ.,  Tsu  (Japan).  Faculty  of 
Fisheries;  and  Kyoto  Univ.  (Japan).  Research  Inst, 
for  Food  Science. 

Isao  Sugahara,  Tomoji  Sawada,  and  Akira  Kawai. 
Bulletin  of  the  Japanese  Society  of  Scientific 
Fisheries,  Vol  37,  Noll,  p  1093-1099,  1971.  7  fig,  1 
tab, 7  ref . 

Descriptors:  'Microbiology,  'Nitrogen  fixation, 
•Aquatic  environment.  Methodology,  Nitrogen 
fixing  bacteria,  Fresh  water,  Microorganisms, 
Bottom  sediments,  Temperature,  Depth,  Light  in- 
tensity. Diurnal,  Cyanophyta. 
Identifiers:  Acetylene  method,  Maizuru  Bay 
(Japan),  Lake  Biwa  (Japan). 

Rate  of  nitrogen  fixation  was  estimated  in  various 
water  environments  using  a  modified  acetylene 
method.  The  rate  of  nitrogen  fixation  ranges  from 
0.3  to  4.5  mg  N/hr  per  cubic  meter  of  fresh  water 
as  well  as  coastal  sea  water.  In  surface  water,  the 
highest  rate  was  observed  during  daytime  and  the 
lowest  at  night,  constrasting  with  the  almost  equal 
rate  in  water  at  2  m  depth.  This  may  suggest  that 
nitrogen  fixation  depends  upon  light  intensity  to 
some  extent;  photosynthetic  microorganisms, 
other  than  nitrogen  fixing  bacteria  or  blue  green 
algae  also  may  take  part  in  fresh  water  environ- 
ments. Considerably  high  values  were  observed  in 
fish  culture  ponds.  The  rate  estimated  in  seawater 
of  Maisuru  Bay  was  similar  to  that  in  fresh  water. 
In  general,  about  30  to  50%  of  total  activity  of 
nitrogen  fixation  in  fresh  water  environments  may 
be  attributable  to  microorganisms  attached  on  the 
suspending  particles  or  microorganisms  larger 
than  5  microns.  In  fresh  water  regions,  nitrogen 
fixation  proceeds  actively  in  bottom  sediments 
rather  than  in  the  water.  (Jones- Wisconsin) 
W72-07511 


RESEMBLANCE  OF  GROWTH  SUBSTANCES 
TO  METAL  CHELATORS  WITH  RESPECT  TO 
THEIR  ACTIONS  ON  DUCKWEED  GROWTH, 

Nagoya  Univ.  (Japan).  Biological  Inst. 

Yukito  Oota,  and  Takahiko  Tsudzuki. 

Plant  and  Cell  Physiology,  Vol  12,  p  619-631,  1971. 

13  fig,  1  tab,  15  ref. 

Descriptors:  'Plant  growth  substances,  'Chela- 
tion, 'Plant  growth,  'Aquatic  weed  control, 
Copper,  Iron,  Ions,  Photoperiodism,  Spec- 
trophotometry, Biorthyms,  Light  intensity, 
Flowering,  Color. 

Identifiers:  'Duckweed,  Metal  chelators,  IAA, 
KIN,  GA,  Ferric  ions,  Cupric  ions. 

Aseptic  cultures  of  Lemna  gibba  G3  were  used  for 
growth  experiments.  At  both  the  outset  and  end  of 
the  experimental  culture  period,  the  numbers  of 
fronds,  granular  bodies  and  flowers  were  respec- 
tively counted  under  a  dissecting  microscope.  Ac- 
tion patterns  of  IAA,  KIN,  and  GA  on  the  growth 
of  the  duckweed  are  similar  to  those  reported  for 
agents  chelating  both  cupric  and  ferric  ions.  Rela- 


tively high  doses  of  growth  substances,  that  is 
0.000001  molar  IAA  or  KIM  and  0.0001  molar  GA, 
inhibit  development  of  photoperiodically  induced 
flower  buds  and  antagonistically  promote  frond 
multiplication;  whereas,  at  relatively  low  doses, 
that  is,  0.000000001  molar  IAA  or  KIM  and 
0.00001  molar  GA,  they  accelerate  the  process  oc- 
curring in  the  latter  half  of  the  induction  period  to 
enhance  flower  induction.  Complex  forming  abili- 
ties of  IAA,  KIN  and  GA  with  cupric  and  ferric 
ions  are  demonstrated  spectrophotometrically. 
Moreover,  the  ferrous  ion-dependent  oscillatory 
change  in  productive  and  vegetative  photophilies 
of  duckweed  is  eliminated  by  KIN  but  not  by  IAA 
and  GA.  Of  the  three  growth  substances  tried, 
KIN  alone  shows  an  affinity  for  ferrous  ions. 
(Jones-Wisconsin) 
W72-07512 


MICROBIOLOGICAL  STUDIES  ON  NITROGEN 
FIXATION  IN  AQUATIC  EN\TRONMENTS--I. 
ON  THE  DISTRIBUTION  OF  NITROGEN  FIX- 
ING BACTERIA  IN  FRESH  WATER  REGIONS, 

Kyoto  Univ.  (Japan).   Research  Inst,  for  Food 

Science;  and  Mie  Prefectural  Univ.,  Tsu  (Japan). 

Faculty  of  Fisheries. 

Akira  Kawai,  and  Isao  Sugahara. 

Bulletin  of  the   Japanese   Society   of  Scientific 

Fisheries,  Vol  37,  No  8,  p  740-746,  1971.  3  fig,  5 

tab,  6  ref. 

Descriptors:  'Nitrogen  cycle,  'Microbiology, 
'Nitrogen  fixing  bacteria.  Distribution,  Cycles, 
Denitrvfication,  Productivity,  Bottom  sediments, 
Eutrophication,  Mud,  Aerobic  conditions, 
Anaerobic  conditions,  Decomposing  organic 
matter. 

Identifiers:  Lake  Biwa  (Japan),  Lake  Yunoko 
(Japan),  Heterotrophic  bacteria. 

A  study  was  made  of  the  occurrence  and 
abundance  of  nitrogen-fixing  bacteria  in 
oligotrophic  fresh  water  Lake  Biwa,  the  largest 
Japanese  lake,  and  at  Lake  Yunoko,  a  small 
eutrophic  lake.  Water  and  muds  were  sampled, 
dissolved  oxygen,  pH  value,  ammonia,  nitrites, 
nitrates,  inorganic  phosphates,  and  sugar  content 
were  determined.  Nitrogen  fixing  bacteria  and 
total  heterotrophic  bacteria  were  cultivated  and 
enumerated.  In  Lake  Biwa,  total  heterotrophic 
bacterial  number  was  usually  about  1000  to 
100,000  cells  ml  while  nitrogen  fixing  bacteria 
were  few,  10  to  100  cells/ml  or  lower;  in  surface 
layer  of  bottom  mud,  total  heterotrophic  bacteria 
were  usually  100,000  to  1,000,000  cells/g  and 
nitrogen  fixing  bacteria  are  100  to  10,000  cells/g.  In 
Lake  Yunoko  the  nitrogen  fixing  bacteria  are 
about  10  cells/ml  at  each  depth;  in  the  surface 
layer  of  the  mud,  they  were  about  1000  cells/g  and 
about  100  cells/g  in  the  10-12  cm  layer.  Correlation 
between  nitrogen  fixing  bacterial  number  and  the 
COD  value  was  observed  in  Lake  Yunoko.  Clear 
relationship  was  not  found  between  nitrogen  fixing 
bacterial  number  and  other  environmental  factors 
in  the  two  lakes.  (Jones-Wisconsin) 
W72-07513 


ALGAL  GROWTH  EXCITERS, 

Kappe  Associates,  Inc.,  Rockville,  Md. 

D.  S.  Kappe,  and  S.  E.  Kappe. 

Water  and  Sewage  Works.  Vol  1 18,  No  8,  p  245- 

248,  1971.  Href. 

Descriptors:  'Algal  control,  'Essential  nutrients, 
'Deficient  nutrients,  'Aquatic  algae,  'Carbon 
dioxide,  Nuisance  algae,  Eutrophication, 
Phosphates,  Phosphorus,  Carbon,  Organic  matter. 
Manganese,  Iron,  Sulfur,  Potassium,  Molyb- 
denum, Detergents,  Sewage  treatment.  Car- 
bonates, Bicarbonates,  Hardness  (Water),  Al- 
kalinity, Enzymes,  Temperature,  Photosynthesis, 
Decomposing  organic  matter.  Light  intensity.  Cal- 
cium, Cyanophyta,  Scenedesmus,  Sodium,  Man- 
ganese, Chlorophyll,  Potassium,  Copper,  Algi- 
cides.  Cobalt. 

Identifiers:  Lake  Tahoe  (Calif),  Zinc,  Ascorbic 
acid,  Pyridoxine,  Indal  compounds. 


No  apparent  consistent  relationship  appears  to 
exist  between  lake  eutrophication  and  phosphorus 
retention  capacity  and  eutrophication  cannot  be 
explained  solely  on  the  basis  of  sediments'  capaci- 
ty to  retain  phosphorus.  Current  findings  indicate 
that  eutrophication  is  more  directly  related  to 
bicarbonate-carbonate  alkalinities  of  water  than  to 
phosphate  concentrations  and  disclose  that  water 
temperature  plays  an  important  part  in  the  algal 
cycle;  that  the  bicarbonate-carbonate  alkalinity  of 
water  is  essential  to  algal  growth;  the  concentra- 
tions of  nutrients  are  critical  for  photosynthesis; 
the  intensity  of  sunlight,  the  clarity  of  water,  and 
the  ability  of  algae  to  adsorb  and  absorb  energy 
from  sunlight  have  a  great  effect  on  algal  growth; 
and  that  algal  growth  is  controlled  and  stimulated 
by  many  metal-activated  enzymes.  The  current 
concept  is  that  although  nitrogen  and  phosphorus 
are  major  factors  in  the  eutrophic  condition  that 
leads  to  algal  blooms,  their  presence  is  not  always 
the  critical  factor.  Nitrogen  is  the  critical  limiting 
factor  to  algal  growth  and  eutrophication  in  coastal 
marine  waters  and  removal  of  phosphates  from  de- 
tergents is  not  likely  to  slow  eutrophication. 
Photosynthetic  bacteria,  photochemical  bacteria, 
and  other  autotrophic  and  heterotrophic  bacteria 
could  be  the  primary  reactors  that  produce 
nutrients  and  essential  elements  directly  or  in- 
directly in  a  form  responsible  for  algal  growth. 
Phosphorus  cannot  be  the  growth  limiting  nutrient 
in  all  waters.  (Auen-Wisconsin) 
W72-07514 


CHARACTERIZATION  OF  THE  PROTEIN 
FROM  GAS-VACUOLE  MEMBRANES  OF  THE 
BLUE-GREEN  ALGA,  MICROCYSTIS  AERU- 
GINOSA, 

Michigan  State  Univ.,  East  Lansing.  MSU/AEC 

Plant  Research  Lab. 

D.  D.  Jones,  and  M.  Jost. 

Planta  (Berl.),  Vol  100,  p  277-287,  1971.  5  fig,  1 

tab,  26  ref.  AEC  AT-  (1  l-D-1338. 

Descriptors:  'Proteins,  'Cyanophyta,  'Mem- 
branes, Electrophoresis,  Chemical  analysis.  Sol- 
vents, Analytical  techniques,  Spectroscopy,  Solu- 
bility, Amino  acids,  Laboratory  tests,  Syste- 
matics. 

Identifiers:  *Gas-vacuole  membranes,  'Micro- 
cystis aeruginosa,  Formic  acid. 

Protein  which  constitutes  the  gas-vacuoles  of  the 
blue-green  alga.  Microcystis  aeruginosa,  has  been 
isolated  in  a  high  degree  of  purity.  The  gas-vacuole 
membranes  seem  to  have  stringent  criteria  for 
architectural  exactness.  The  investigation  of  the 
membrane  structure  and  formation  was  made  to 
determine  whether  the  membrane  is  made  up  of 
one  or  several  proteins.  Gel  electrophoresis  and 
end-group  analysis  indicate  that  the  gas-vacuole 
membranes  consist  of  a  single  specie  protein. 
Strongly  protic  solvents  such  as  formic  acid  are 
the  only  reagents  causing  appreciable  solubiliza- 
tion of  the  membrane  protein.  Infrared  spectrosco- 
py shows  that  the  membrane  protein  has  both 
alpha-helix  or  random-coil  conformation,  and 
beta-conformation.  That  lipids  are  not  associated 
with  gas-vacuole  membranes  is  substantiated.  The 
pronounced  beta-conformation  of  the  gas-vacuole 
membrane  protein  undoubtedly  accounts  for  the 
insolubility  of  the  protein  in  aqueous  media  and 
may  contribute  to  exclusion  of  water  from  the  or- 
ganelle. Exposure  to  formic  acid  causes  an  almost 
complete  transition  to  the  beta-conformation,  as 
seen  by  an  increase  of  the  respective  infrared 
spectra  bands.  (Jones-Wisconsin) 
W72-07515 


NUTRDINT  LIMITING  FACTORS  IN  AN  ARC- 
TIC TUNDRA  POND, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biolo- 
gy- 

J.  Kalff. 

Ecology,  Vol  52,  No  4,  p  655-659,  1971.  4  fig,  2 
tab,  24  ref. 

Descriptors:     'Deficient    elements,     'Nutrients, 
'Photosynthesis,  'Nutrient  requirements,  'Bioas- 
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ay,    Ponds,    Phytoplankton,    Alaska,    Cultures, 
'hosphates,  Nitrates,  Ammonia,  Trace  elements, 
.ight  intensity,  Sulfates,  Carbon,  On-site  tests, 
dentifiers:    Barrow    (Alaska),    Growth    factor, 
'itamin  B-12. 

ome  of  the  nutrients  that  might  limit  phytoplank- 
>n  photosynthesis  in  a  Barrow,  Alaska,  arctic 
indra  pond  were  evaluated  at  regular  intervals  by 
-14  enrichment  bioassay.  The  phytoplankton, 
leir  production,  and  the  chemical  characteristics 
f  the  water  have  been  previously  described, 
hort-term  incubations,  possible  by  use  of  the  C- 
l  technique,  prevent  the  deleterious  bottle  effects 
tat  result  when  long  term  changes  in  cell  number 
r  chlorophyll  concentration  are  used  as  an  assay. 
he  relationship  between  rates  of  phytoplankton 
liotosynthesis  and  nutrient  and  growth  factor 
;ficiencies  was  investigated.  Phosphate,  nitrate, 
id  ammonia  deficiencies  limited  photosynthesis 
:ter  the  onset  of  a  period  of  high  sustained 
•owth.  Toward  the  end  of  this  period,  additional 
ificiencies  for  one  or  more  trace  elements  and 
owth  factors  with  vitamin  B-12  being  one  defi- 
ent  growth  factor,  were  noted.  No  nutrient  and 
owth  factor  deficiencies  were  found  during  the 
lbsequent  period  of  low  carbon  incorporation. 
iterations  between  nutrients  as  well  as  between 
jtrients  and  light  were  found  to  complicate  the 
cognition  of  nutrient  deficiencies.  The  utility  of 
ie  enrichment  bioassay  in  determining  nutrient 
id  growth  factor  deficiencies  is  discussed. 
ones-Wisconsin) 
'72-07516 


0RMULATION  OF  A  SYNTHETIC  SEA- 
'ATER  FOR  BIOASSAYS  WITH  MYTILUS 
DULIS  EMBRYOS, 

regon   State   Univ.,   Newport.   Marine   Science 

enter;  and  Oregon  State  Univ.,  CorvaUis.  Dept. 

:  Agricultural  Chemistry. 

obert  C.  Courtright,  Wilbur  P.  Breese,  and  Hugo 

rueger. 

'ater  Research,  Vol  5,  p  877-888,  1971.  3  fig,  3 

b,  7  ref . 

escriptors:  *Sea  water,  'Bioassay,  'Mussels, 
_aboratory  tests,  Cultures,  Salinity,  Embrionic 
owth  stage.  Shellfish,  Larvae,  Pulp  wastes, 
.>dium  chloride. 

lentifiers:  'Synthetic  sea  water,  *Mytilus  edulis, 
alcification,  Monochrysis  lutheri,  BioSea,  Leslie 
larse  hide  salt,  L  factor. 

reliable,  reproducible,  and  effective  synthetic 
:awater  is  necessary  for  evaluation  of  problems 
the  embryology,  growth,  development, 
lysiology,  and  culture  of  shell  fish.  Seawater  of 
>  per  thousand  per  mil  salinity  is  favorable  for 
:velopment  of  Mytilus  edulis  embryos.  A  new 
irmula  (BioSea)  was  designed  which  would  allow 
irmal  growth  and  development  of  Mytilus  to  the 
idled  veliger  stage.  The  essential  inorganic  com- 
)unds  were  Leslie  coarse  hide  salt,  U.S. P.  grade 
>dium  bicarbonate  and  potassium  chloride,  re- 
sent anhydrous  magnesium  sulfate  and  reagent 
ilcium  chloride.  Leslie  coarse  hide  salt  contained 
isential  materials  (L  factor)  necessary  for  calcifi- 
ition  of  mussel  larvae.  Seawater  contained  four 
mes  as  much  of  the  essential  L  factor  as  BioSea. 
rowth  and  development  of  Mytilus  were  im- 
oved  by  adding  alkaline  phosphatase,  carbonic 
lhydrase,  purine  (free  base),  DL-lysine,  and  DL- 
ipartic  acid  to  BioSea.  Mussel  bioassays  of  Kraft 
iH  effluents  in  BioSea  gave  data  equivalent  to  as- 
lys  carried  out  in  seawater.  It  is  suggested  that 
ioSea  be  used  as  a  standard  medium  for  bioas- 
lys  of  the  effectiveness  of  marine  waters  for 
:veloping  Mytilus.  Several  recurring  pathological 
inditions  of  the  larvae,  embryos,  trochphores 
ere  noted.  (Jones-Wisconsin) 
'72-07517 


HE  EFFECT  OF  A  POWER  PLANT  ON  THE 
ISTRIBUTION       AND       ABUNDANCE       OF 


ZOOPLANKTON  NEAR  THE  PLANT'S  THER- 
MAL OUTFALL, 

Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

G.  A.  Brauer,  W.  H.  Neill,  and  J.  J.  Magnuson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  695,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Partial  Technical  Completion 
Report,  1972.  33  p,  7  fig,  2  tab,  19  ref.  OWRR  B- 
028-WIS  (2). 

Descriptors:  *Zooplankton,  *Daphnia,  'Distribu- 
tion, 'Thermal  pollution,  Outlets,  Intakes, 
Sampling,  Littoral,  Wisconsin,  Water  pollution  ef- 
fects. Lakes. 

Identifiers:  'Diaptomus,  'Species  composition, 
'Abundance,  'Madison  (Wise),  'Lake  Monona 
(Wise). 

The  influence  of  the  thermal  outfall  jets  from  the 
Blount  Street  Power  Station  (Madison,  Wisconsin) 
on  the  distribution  and  abundance  of  zooplankton 
in  Lake  Monona  was  studied.  Sampling  on  13  days 
in  the  summer  and  fall  of  1969  and  1970  at  9  littoral 
outfall  area  stations  and  two  control  stations 
showed  that  Diaptomus,  Daphnia,  and  cyclopoid 
copepods  were  two  to  seven  times  more  abundant 
in  the  water  near  the  outfalls  than  in  the  control 
areas.  Zooplankton  density  maxima  occurred  in  or 
very  near  the  discharge  currents  suggesting  that 
the  animals  were  being  brought  into  the  system 
rather  than  being  produced  in  situ.  When  the  plant 
shut  down  one  of  its  two  jets  during  low  power 
load,  high  outfall  zooplankton  densities  fell  to  nor- 
mal control  area  values  within  several  hours.  Six 
to  eight  hours  after  resumption  of  operation,  the 
densities  around  the  jet  increased  approximately 
five  fold.  High  densities  were  caused  by  input 
from  the  jets,  which  had  a  zooplankton  composi- 
tion very  similar  to  that  near  the  plant's  intakes 
(110  m  offshore,  drawing  water  from  3  or  4  m  over 
an  8  m  bottom).  None  of  the  species  avoided  the 
intakes.  Low  densities  of  zooplankton  in  the  lit- 
toral control  areas  resulted  from  shoreline 
avoidance,  a  phenomenon  displayed  by  many  true 
planktonic  species.  High  abundance  in  the  outfall 
area  compared  to  the  control  areas  reflected  the 
high  relative  abundance  of  zooplankton  at  the  in- 
takes. 
W72-07523 


THERMAL  EFFECTS  OF  BIOLOGICAL 
PRODUCTION  IN  NUTRIENT  RICH  PONDS, 

Wisconsin    Univ.,    Madison.    Water    Resources 
Center. 
H.  F.  Siewert. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  696,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Technical  Completion  Report, 
1972.  43  p,  13  fig,  2  tab,  22  ref.  OWRR  A-020-WIS 
(1)  and  OWRR  A-032-WIS  (1). 

Descriptors:  Fish,  Water  chemistry,  'Plant 
growth,  'Chara,  'Fishkill,  'Nutrients,  'Sunfishes, 
Oxygen,  Alkalinity,  Conductivity,  Hydrogen  sul- 
fide, Stratification,  Wisconsin,  'Heated  water, 
'Water  pollution  effects,  'Growth  rates,  Tem- 
perature. 
Identifiers:  'Thermal  addition,  Food  supply. 

Physical,  chemical,  and  biological  differences 
between  two  similar  ponds  were  studied.  One 
pond  was  heated  to  5  deg  C  above  ambient  tem- 
perature, while  the  other  served  as  a  reference. 
Two  hundred  and  fifty  green  sunfish,  Lepomis 
cyanellus,  were  planted  in  each  pond.  The  young- 
of-the-year  grew  at  a  higher  rate  in  the  heated 
pond.  The  heated  pond  permitted  Chara  to  grow 
year  round  at  an  accelerated  rate.  It  produced 
more  oxygen  during  the  day  and  lost  more  oxygen 
during  the  night  than  did  the  reference  pond.  The 
latter  showed  greater  annual  fluctuations  of  total 
alkalinity  and  conductivity.  Concentration  of 
hydrogen  sulfide  in  the  lower  half  of  the  water 
column,  caused  by  stratification  within  the 
reference  pond,  killed  fish  in  both  the  summer  and 


winter.  There  was  an  indication  that  the  syner- 
gistic effect  of  temperature  and  oxygen  with  an 
unlimited  food  supply  will  promote  fish  growth. 

W72-07525 


THE  EFFECTS  OF  HEATED  WASTE  WATERS 
UPON  MICROBIAL  COMMUNITIES, 

Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg.  Water  Resources  Research  Center. 
J.  Cairns,  Jr.,  and  R.  A.  Paterson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  697,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Virginia  Water  Resources 
Research  Center,  Blacksburg,  Project  Completion 
Report  September  1971  24  p,  2  fig,  9  ref.  OWRR  B- 
017-VA(7). 

Descriptors:  'Thermal  stress,  'Thermal  pollution, 
'Microorganisms,  'Fluorescence,  Food  chains, 
Equipment,  Analytical  techniques,  Heated  water, 
Condensers,  Protozoa,  Algae,  Fungi,  Water  pollu- 
tion effects. 

The  effects  of  thermal  stress  on  selected  aquatic 
microorganisms  were  investigated.  Numerous 
categories  of  temperature  shock  were  studied  with 
emphasis  on  (1)  simulation  of  the  passage  of  water 
through  a  condensing  system  to  determine  the  ef- 
fects of  this  exposure  and  (2)  the  effects  of  such 
entrainment  upon  the  microbial  system  below  the 
discharge  point.  Three  general  groups  of  organ- 
isms were  examined:  protozoans,  algae,  and 
chytridiaceous  fungi.  New  equipment  developed 
specifically  to  aid  in  these  studies  (a  simple  ap- 
paratus for  delivering  heat  shock  to  microorgan- 
isms) and  a  new  fluorescent  survey  technique  to 
characterize  stress  induced  cellular  alterations  are 
described  in  detail. 
W72-07526 


ECONOMIC  EVALUATION  OF  THE  IMPACT 
OF  SELECTED  CROP  PRACTICES  ON  WATER 
QUALITY  AND  PRODUCTIVITY--AN  APPLI- 
CATION OF  LINEAR  PROGRAMMING, 

Illinois    Univ.,    Urbana.    Dept.    of    Agricultural 

Economics. 

A.  S.  Narayanan. 

Thesis,  1972,  177p,9fig,  13tab,  127  ref,  6  append. 

OWRR  B-049-ILL  (2). 

Descriptors:  'Sedimentation,  'Water  quality, 
'Agriculture,  Soil  erosion,  Water  pollution,  Reser- 
voir, Linear  programming,  'Economics, 
'Watershed  management,  'Watersheds  (Basins), 
'Mathematical  studies,  'Evaluation,  'Model  stu- 
dies, Crops. 
Identifiers:  Soil  productivity. 

Linear  programming  is  used  to  analyze  empirically 
the  effect  on  water  quality  of  soil  loss  from 
agricultural  land.  Theoretically  such  a  problem  is 
characterized  by  Kneese's  concept  of  the  manage- 
ment of  common  property  resources.  The  unit  of 
analysis  is  a  watershed  and  its  reservoir.  The  crop 
production  activities,  under  both  conventional 
cropping  and  conservation  systems,  represent  the 
agricultural  system.  Each  crop  activity  has  a 
specific  soil  loss  consequence  which  is  adjusted  to 
estimate  sedimentation  in  the  reservoir.  To  the  ex- 
tent they  are  attached  to  sediment,  other  pollu- 
tants are  also  considered  in  the  model.  An  optimal 
set  of  crop  activities  is  determined,  which  max- 
imizes a  net  agricultural  return,  subject  to  meeting 
a  requirement  on  the  maximum  level  of  sediment 
discharged  into  the  reservoir.  The  results  based  on 
meeting  water  quality  criteria  were  compared  with 
results  based  on  meeting  long  run  soil  productivity 
criteria.  Additionally,  parameters  of  the  sediment 
restriction  level  were  used  to  obtain  a  functional 
relationship  between  optimal  net  returns  and  level 
of  sedimentation.  The  results  of  the  analysis  sug- 
gests how  this  approach  could  be  used  in  the 
evaluation  of  public  policy  alternatives  involving 
penalty  and  incentive  measures  to  achieve  goals  of 
reducing  soil  loss  and  sedimentation. 
W72-07530 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


PHYTOPLANKTON  AND  ZOOPLANKTON  OF 
SOME  LAKES  IN  NORTHEASTERN  NORWAY, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

OleA.Saether. 

Schweiz  Z  Hydrol.  33  (1):  200-230.  1971.  Ulus. 

Map. 

Identifiers:  Algae,  Lakes,  Norway,  Phytoplank- 

ton,  Zooplankton. 

During  the  summer  of  1966  some  limnological 
aspects  of  13  lakes  and  one  pond  in  the  most 
northeasterly  part  of  Norway  were  studied.  A  total 
of  418  taxa  of  algae  including  104  genera,  and  70 
taxa  of  zooplankton  including  46  genera  are 
identified.  The  composition  of  the  plankton  in  all 
the  waters  is  shown  to  be  typical  for  fundamen- 
tally oligotrophic  lakes.  A  few  of  the  lakes  show 
some  humic  influence.  This  is  in  agreement  with 
the  hydrographic  results  from  these  waters. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07556 


PERIPHYTON  OF  SEVERAL  LAKES  OF  THE 
MAZURIAN  LAKELAND, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 
Ecology;  and  Polish  Academy  of  Sciences,  War- 
saw. Dept.  of  Applied  Limnology. 
W.  Szczepanska. 

Pol  Arch  Hydrobiol.  17  (3):  397-418.  1970.  Dlus. 
Identifiers:  Algae,  Chlorophyll,  Lakes,  Mazurian, 
Periphyton,  Poland. 

Investigations  of  the  dynamics  of  quantitative 
changes  of  reed  periphyton  were  carried  out  on  6 
lakes  of  the  Mazurian  Lakeland.  The  periphyton 
was  analyzed  on  this  year's  and  last  year's  reed- 
shoots  and  on  slides.  The  amount  of  dry  weight  of 
organic  matter,  organic  N  and  chlorophyll  content 
were  determined.  The  content  of  chlorophyll  in  the 
same  lake  was  approximate  in  different  years,  but 
greater  differences  were  observed  in  lakes  of 
varied  trophy.  Thus,  it  seems  that  algae  primarily 
influence  the  processes  taking  place  in  the 
periphytic  biocenosis. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07559 


SUDDEN  DEATH  FROM  ISCHEMIC  HEART 
DISEASE  IN  ONTARIO  AND  ITS  CORRELA- 
TION WITH  WATER  HARDNESS  AND  OTHER 
FACTORS, 

Toronto  Univ.  (Ontario).  School  of  Hygiene. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-07560 


RISK  OF  SUDDEN  DEATH  IN  SOFT  WATER 
AREAS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Epidemiology 

and  Community  Medicine. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07561 


ACCUMULATION  OF  ESCHERICHIA  COLI  BY 
THE  NORTHERN  QUAHAUG, 

Northeastern  Water  Hygiene  Lab.,  Narragansett, 

R.I. 

V.  J.  Cabelli,  and  W.  P.  Hefferman. 

Appl  Microbiol.  19(2):  239-244.  1970. 

Identifiers:  Accumulation,  Digestive,  Escherichia- 

Coli,   Gland,   Mercenaria-Mercenaria,   Pollution, 

Quahog,  Siphon,  Temperature. 

The  uptake  of  E.  coli  by  the  quahaug,  Mercenaria 
mercenaria,  was  studied  to  obtain  an  insight  into 
the  environmental  parameters  significant  to  the  ac- 
cumulation of  bacterial  pathogens  by  shellfish 
growing  in  polluted  waters  and  into  the  kinetics  of 
the  uptake  process.  Experimental  uptake  was 
achieved  by  placing  the  animals  in  a  flowing  water 
system  in  which  the  contamination  level  of  the 
water  and  its  temperature  and  salinity  could  be 
controlled.  Accumulation  of  the  bacteria  by  the 
quahaug  proceeds  to  an  equilibrium  level  which  is 
a  function  of  E.  coli  content  of  the  water  and  its 
overall  particulate  matters.  Accumulation  takes 


place  in  the  digestive  gland  and,  to  a  lesser  extent, 
in   the   siphon   of  the   animal.~Copyright   1972, 
Biological  Abstracts,  Inc. 
W72-07566 


DISTRD3UTION  OF  BIOTA  IN  A  STREAM  POL- 
LUTED BY  ACID  MINE-DRAINAGE, 

Federal  Water  Quality  Administration,  Cincinnati, 
Ohio. 

Richard  W.  Warner. 

Ohio  J  Sci.  71  (4):  202-216.  1971.  nius.  Maps. 
Identifiers:  Acid,  Biota,  Chironomus-Plumosus, 
Distribution,  Drainage,  Euglena-Mutabilis,  Eu- 
notia-Exigua,  Mine,  Pinnularia-Termitina,  Pol- 
luted, Ptilostomis,  Sialis-SP,  Stream,  Ulothrix- 
Tenerrima. 

Acidic  water  draining  from  coal  mines  has  severe- 
ly restricted  the  diversity  of  biota  inhabiting  Roar- 
ing Creek,  eastern  West  Virginia.  Polluted  reaches 
of  the  stream  (median  pH  values  ranging  from  2.8 
to  3.8)  were  inhabited  by  3  to  12  genera  of  bottom- 
dwelling  invertebrates  and  10  to  19  spp.  of 
periphytic  algae.  Invertebrates  tolerant  of  the  pol- 
lution included  Sialis  sp.,  Chironomus  plumosus 
and  other  Chironomidae,  dytiscid  beetles,  and 
Ptilostomis  sp.  Predominant  among  the  tolerant 
periphyton  were  Ulothrix  tenerrima,  Pinnularia 
termitina,  Eunotia  exigua,  and  Euglena  mutabilis. 
Six  other  species  of  algae  were  tolerant  of  the  acid 
mine-pollution,  but  were  never  numerous.  Sec- 
tions of  Roaring  Creek  not  severely  polluted  by 
acid  drainage  (pH  medians  of  4.5  or  higher)  sup- 
ported diverse  communities  of  25  or  more  kinds  of 
benthic  animals  and  27  or  more  species  of 
periphytic  algae.  These  stream  reaches  were  in- 
hibited by  blackflies,  crayfish,  mayflies, 
stoneflies,  and  many  species  of  caddisflies;  these 
forms  did  not  inhabit  the  more  acidic  stream 
reaches.  Because  of  the  complex  and  varying 
chemical  composition  of  the  acid  mine-drainage, 
and  also  because  of  possible  physical  influences, 
measurements  of  pH  values  in  the  stream  seemed 
to  provide  the  most  reliable,  as  well  as  unique, 
index  of  the  effects  of  acid  mine-drainage  on 
aquatic  life. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-07613 


WATER  QUALITY  CRITERIA  TO  PROTECT 
THE  FISH  POPULATION  DIRECTLY  BELOW 
SEWAGE  OUTFALLS, 

Maryland  Univ.,  College  Park.  Water  Resources 
Research  Center. 
C.  Tsai. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  811,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Water  Resources  Research 
Center  Completion  Report,  32  p,  20  fig,  2  tab,  34 
ref,  August  1971.  OWRR  B-006-MD  (1). 

Descriptors:  'Water  pollution  effects,  *Sewage 
disposal,  'Sanitary  engineering,  'Sewage  treat- 
ment, 'Chlorination,  'Bioindicators,  'Pollutants, 
Sewage,  Outfall  sewers,  Water  pollution  sources, 
Waste  disposal,  Environmental  sanitation,  Sewage 
effluents,  Pollutant  identification,  Chlorine,  Am- 
monia, Detergents,  Phosphates,  Conductivity, 
Chlorides,  Hardness  (Water),  Turbidity,  Acidity, 
Alkalinity,  Dissolved  oxygen,  Nitrogen. 
Identifiers:  Species  diversity. 

The  water  quality  and  fish  communities  in  streams 
receiving  chlorinated  effluents  from  156  seconda- 
ry sewage  treatment  plants  in  Virginia,  Maryland, 
and  Pennsylvania  were  studied  during  the  sum- 
mers of  1968-1970.  The  water  quality  parameters 
considered  were  total  chlorine,  ammonia  nitrogen, 
total  phosphate,  detergent  (AMS),  conductivity, 
turbidity,  hardness,  chlorides,  acidity,  alkalinity, 
dissolved  oxygen,  pH,  and  nitrite-nitrate  nitrogen. 
Changes  in  fish  community  diversity  in  the 
streams  were  related  to  these  parameters.  Total 
chlorine  and  turbidity  appeared  to  be  the  major 
causative  factors  in  reducing  fish  communities  in 
areas  immediately  below  the  outfalls.  A  50% 
reduction  in  species  diversity  as  a  result  of  sewage 


pollution  is  acceptable.  Several  recommendations 
on  plant  designs  and  on  selection  of  outfall  sites  to 
achieve     natural     purification     are     presented. 
(LeGore- Washington) 
W72-07615 


ENRICHMENT  OF  HEAVY  METALS  AND  OR- 
GANIC COMPOUNDS  IN  THE  SURFACE 
MICROLAYER  OF  NARRAGANSETT  BAY, 
RHODE  ISLAND, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

R.  A.  Duce,  J.  G.  Quinn,  C.  E.  Olney,  S.  R. 

Piotrowicz,  and  B.  J.  Ray. 

Science,  Col.  176,  No.  4031,  p  161-163,  1  tab,  7  ref, 

14  April  1972.  NSF  GA-20000,  NSF  GX-28340. 

Descriptors:  'Surfaces,  'Aquatic  environment, 
♦Rhode  Island,  'Water  pollution  effects,  'Path  of 
pollutants.  Water  properties,  Water  tension, 
Flotation,  Lipids,  Iron,  Metals,  Copper,  Nickel, 
Lead,  Chlorinated  hydrocarbon  pesticides,  Trace 
elements,  Water  pollution,  Shallow  water,  Trace 
elements. 

Identifiers:  Water  surfaces,  Narragansett  Bay  (R- 
hode  Island),  Trace  metals. 

Concentrations  of  lead,  iron,  nickel,  copper,  fatty 
acids,  hydrocarbons,  and  chlorinated  hydrocar- 
bons are  enriched  from  1.5  to  50  times  in  the  top 
100-150  micrometers  of  Narragansett  Bay  (Rhode 
Island)  water  relative  to  the  bulk  water  20  cm 
below  the  surface.  Trace  metal  enrichment  was 
observed  in  the  particulate  and  organic  fractions 
but  not  in  the  inorganic  fraction.  If  these  sub- 
stances are  concentrated  in  films  only  a  few 
molecular  layers  thick  on  the  water  surface,  the 
actual  enrichment  factor  in  the  films  may  be  well 
over  10,000,  resulting  in  extremely  high  localized 
pollutant  concentrations  in  the  surface  microlayer. 
Some  implications  of  these  findings  are  discussed. 
(LeGore-Washington) 
W72-07640 


PREPARATION  OF  SINGLE-LAYER  TISSUE 
CULTURE  FROM  CRUCIAN  CARP  AND  COM- 
MON CARP  GONADS,  (PRIGOTOVLENIE  OD- 
NOSLOINOI  KUL'TURY  TKANEI  IZ  GONAD 
KARASYA  I  KARPA), 

Gosudarstvennyi  Nauchno-Issledovatelskii  In- 
stitut  Ozernogo  i  Rechnogo  Rybnogo  Khozyaist- 
va,  Leningrad  (USSR). 
E.  M.  Rabkin,  and  R.  A.  Kudentsova. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  803-T,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Translated  from  Veterinariya, 
Vol.  46,  p  91-92, 2  fig,  1969. 

Descriptors:  'Cytological  studies,  'Carp, 
♦Gonads,  Cultures,  Viruses,  Diseases, 
Epidemiology,  Fish  diseases,  Fish  physiology, 
Animal  pathology,  Infection. 
Identifiers:  'Tissue  culture,  Ovaries,  Fish  patholo- 
gy- 
Fish  tissue  cultures  are  required  for  study  of  fish 
diseases  with  a  virological  etiology.  Of  the  large 
quantity  of  data  available  on  the  preparation  and 
use  of  tissue  cultures,  only  isolated  reports  are 
devoted  to  tissue  cultures  of  fish.  Preparation  of  a 
culture  from  mature  carp  ovaries  is  described.  The 
organs  were  ground  up,  then  dispersed  with  a 
0.25%  trypsin  solution  for  18-20  hr  in  cold,  or  for 
30-45  min  at  room  temperature.  Centrifugation  at 
800-1000  rpm  for  5-10  min  was  used  to  separate  the 
cells  from  the  trypsin  and  for  washing.  They  were 
subsequently  cultures  on  cover  glasses  in  test 
tubes,  using  nutrient  medium  199  with  10-15%  calf 
serum.  Crucian  carp  were  maintained  at  21-23C, 
and  common  carp  cells  at  25-27C.  After  seven 
days,  the  cells  assumed  an  epithelium-like 
character.  (LeGore-Washington) 
W72-07643 


THE  BIOLOGY  OF  THE  SPOT,  LEIOSTROMUS 
XANTHURUS    LACEPEDE,    AND    ATLANTIC 
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CROAKER,  MICROPOGON  UNDULATUS  (LIN- 
NAEUS), IN  TWO  GULF  OF  MEXICO 
NURSERY  AREAS, 

Texas  A  and  M  Univ.,  College  Station.  Agricul- 
tural Extension  Service. 
J.  C.  Parker. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71  00778,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Sea  Grant  Publication 
No.  TAMU-SG-71-210,  182  p,  32  fig,  32  tab,  68 
ref,  1971.  Sea  Grant  GH-101. 

Descriptors:    'Baseline   studies,   "Fish,   'Marine 
fish,  'Fish  populations,  Basic  data  collections, 
Fish  behavior.  Aquatic  habitats.  Food  habits. 
Identifiers:    Croaker,    Spot,    Leiostomus    spp., 
Micropogon  spp. 

The  biology  of  the  spot  (Leiostomus  xanthurus) 
and  the  Atlantic  croaker  (Micropogon  undulatus) 
in  the  vicinity  of  Lake  Borgne,  Louisiana  and  of 
Galveston  Bay,  Texas  is  discussed  relative  to  tem- 
perature, salinity,  and  certain  hydrographic  fea- 
tures. Geographic  variations  in  spawning,  growth 
rates,  distribution  and  food  habits  were  evaluated. 
Length-weight  relationships  were  compared 
between  the  two  areas.  In  Galveston  Bay,  condi- 
tion of  fish  was  studied  relative  to  fish  size, 
habitat,  season  of  year,  water  temperature  and 
salinity.  Spot  and  croaker  are  in  direct  competition 
for  food  in  both  study  areas.  The  degree  to  which 
this  competition  affects  the  abundance  of  these 
species  is  not  known.  (LeGore- Washington) 
W72-07644 


CARBON,  NITROGEN,  AND  PHOSPHORUS 
AND  THE  EUTROPHICATION  OF  FRESH- 
WATER LAKES, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler. 

Journal  of  Phycology,  Vol.  7,  No.  4,  p  321-329, 

December  1971.  1  fig,  2  tab,  83  ref. 

Descriptors:  •Eutrophication,  "Lakes,  "Nutrients, 
•Freshwater,  "Bioassay,  "Standing  crop,  Carbon, 
Nitrogen,  Phosphorus,  Phytoplankton,  Carbon 
dioxide.  Seston,  Fertilization,  Water  quality, 
Radon  radioisotopes,  Primary  productivity.  Cul- 
tures. Biomass,  Carbon  radioisotopes,  Limiting 
factors.  Photosynthesis,  Great  Lakes,  Lake  Erie, 
Lake  Ontario.  Hydrogen  ion  concentration,  Tur- 
bidity, Oligotrophy,  Chlorophyta,  Algae, 
Chrysophyta.  Cyanophyta,  Epilimnion, 

Ochromonas,  Lakes. 

Identifiers:  Secchi  disc.  Dissolved  nitrogen,  Dis- 
solved phosphorus,  Oscillatoria.  Radon 
radioisotopes.  Chromulina,  Cryptomonas,  Mal- 
lomonas.  Staurastrum,  Phacomyxa,  Spondylosi- 
um.  Lyngbya.  Pseudoanabaena.  Data  interpreta- 
tion. 

The  question  of  nutrients  responsible  for  eutrophi- 
cation of  freshwater  lakes  is  reviewed,  and  recent 
additions  to  the  literature  on  nutrient  limitation  are 
discussed.  The  paper  by  Lange  is  criticized  on 
several  grounds,  including  the  facts  that  utilization 
of  bicarbonate  by  phytoplankton  and  the  invasion 
of  lake  waters  by  atmospheric  C02  are  ignored  as 
sources  of  photosynthetic  carbon.  The  phosphorus 
and  nitrogen  concentrations  used  in  Lange's  ex- 
periments are  far  higher  than  values  published  by 
others  for  Lakes  Erie  and  Ontario.  Preliminary 
results  of  fertilizing  a  small  oligotrophic  lake  with 
nitrogen  and  phosphorus  are  described.  The  stand- 
ing crop  of  phytoplankton  increased  by  30-50 
times,  while  the  P:N:C  ratio  in  seston  did  not 
change  from  ratios  found  in  unfertilized  lakes. 
Other  experiments  done  in  water  columns  isolated 
with  polyethylene  film  showed  that  addition  of 
carbon  did  not  increase  the  phytoplankton  stand- 
ing crop.  Since  the  fertilized  lake  was  initially 
lower  in  total  C02  than  any  other  recorded  in  the 
literature,  it  is  concluded  that  carbon  is  unlikely  to 
limit  the  standing  crop  of  phytoplankton  in  almost 
any  situation.  Measurements  of  invasion  of  at- 
mospheric gases  to  the  fertilized  lake  by  the 
Radon-222     technique      were     compared      with 


phytoplankton  production  measurements,  reveal- 
ing that  atmospheric  invasion  of  C02  is  sufficient 
to  support  the  high  phytoplankton  standing  crop  in 
the  epilimnion  of  the  lake.  Possible  errors  in  in- 
terpretation of  culture  and  bottle-bioassay  experi- 
ments with  respect  to  eutrophication  are 
discussed.  (Mortland-Battelle) 
W72-07648 


CONTINUOUS  CULTURES  AS  A  METHOD  FOR 
THE  DETERMINATION  OF  PRIMARY 
PRODUCTION  OF  ALGAE, 

Orange  Free  State  Univ.,  Bloemfontein  (South 

Africa).  Dept.  of  Botany. 

J.  U.  Grobbelaar. 

S  Af r  J  Sci.  67  (4)  1 97 1 .  284-288. 

Identifiers:  Algae,  Biomass,  Chemostat,  Cultures, 

Determination,    Method,    Primary,    Production, 

Turbidistat. 

Although  it  is  difficult  to  determine  the  primary 
production  of  algae  with  a  single  method,  the  use- 
fulness of  continuous  cultures  becomes  apparent 
as  the  results  are  expressed  as  biomass  produced 
in  a  volumetric  unit  in  a  unit  of  time.  The  results 
obtained  with  both  the  chemostat  and  the  turbidi- 
stat holds  with  the  theory.  One  of  the  disad- 
vantages of  continuous  cultures  as  a  method  for 
the  determination  of  primary  production  of  algae 
is  that  all  the  variables  have  to  be  simulated  in  the 
laboratory. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-07651 


CONTINUOUS  CULTURE  OF  PSEUDOMONAS 
FLUORESCENS  WITH  SODIUM  MALEATE  AS 
A  CARBON  SOURCE, 

Cornell  Univ.,  Ithaca,  N.Y.  School  of  Chemical 

Engineering. 

V.  H.  Edwards,  J.  E.  Kinsella,  and  D.  B.  Sholiton. 

Biotechnology  and  Bioengineering,  Vol.  14,  p  123- 

147,  11  fig,  5  tab,  29  ref,  1972. 

Descriptors:  "Industrial  wastes,  "Pseudomonas, 
"Organic  acids,  "Water  pollution  effects.  Bac- 
teria, Pathogenic  bacteria,  Cultures,  Amino  acids. 
Proteins,  Carbon,  Spectrophotometry,  Lipids, 
Chromatography,  Turbidity,  Metabolism,  Aerobic 
bacteria.  Soil  bacteria.  Absorption,  Oxygen. 
Identifiers:  Pseudomoas  fluorescens,  Pseu- 
domonas aeruginosa.  Sodium  maleate,  DNA, 
RNA,  Ion  exchange  chromatography.  Ultraviolet 
scanning,  Maleic  anhydride,  Phthalic  anhydride, 
Maleic  acid.  Continuous  cultures.  Batch  cultures, 
Minimal  media,  Culture  media. 

The  scrubber-tower  water  stream  from  maleic  and 
phthalic  anhydride  production  is  rich  in  maleic 
acid.  Pseudomonas  fluorescens  (ATCC  1 1 150)  was 
grow  n  in  batch  and  continuous  culture  on  minimal 
media  with  sodium  maleate  as  the  growth  limiting 
carbon  source  to  determine  (1)  if  useful  by 
products  might  be  formed  from  dilute  sodium 
maleate  solutions  and  (2)  the  fate  of  maleic  acid 
released  into  the  environment.  A  previous  study 
has  been  made  on  the  metabolism  of  maleic  acid 
by  a  pure  culture  of  Pseudomonas  fluorescens 
(ATCC  11150)  using  batch  culture.  Growth  was 
followed  by  turbidity  and  dry  weight  measure- 
ments. Gross  composition  of  washed  cells  (relative 
amounts  of  protein,  lipid,  RNA,  and  DNA)  and  the 
distribution  of  amino  acids  in  protein  hydrolysates 
of  the  cells  were  determined  for  cells  grown  in 
continuous  culture  at  various  dilution  rates.  Ex- 
tracellular concentrations  at  the  original  carbon 
source  and  a  number  of  metabolites  were  moni- 
tored by  total  carbon  analysis,  ion  exchange  chro- 
matography, and  ultraviolet-visible  scans  of  cell- 
free  supernatants  and  chromatographic  fractions, 
thereof.  Substrate  inhibition  by  maleate  was  a 
major  factor  in  the  growth  kinetics  of  both  batch 
and  continuous  cultures.  Excessive  maleate  con- 
centration caused  instability  in  continuous  cul- 
tures. By  appropriate  operation,  much  higher 
specific  growth  rates  were  achieved  in  continuous 
culture  us  compared  to  batch  culture.  Adaptation 
was  responsible  for  only  part  of  the  differences 


between  batch  and  continuous  cultures;  the  differ- 
ing distribution  of  metabolites  was  also  a  major 
factor.  (Mortland-Battelle) 
W72-07659 


EFFECT  OF  MERCURY  ON  ALGAL  GROWTH 
RATES, 

Naval  Research  Lab.,  Washington,  D.C. 

P.  J.  Hannan,  and  C.  Patouillet. 

Biotechnology  and  Bioengineering,  Vol  14,  p  93- 

101,  1972.  3  fig,  1  tab,  12  ref. 

Descriptors:  "Heavy  metals,  "Algae,  "Growth 
rates,  "Toxicity,  "Fluorescence,  Trace  elements, 
Copper,  Chlorella,  Cultures,  Nutrients, 
Radioisotopes,  Chlorophyll,  Pigment,  Magnesium, 
Phosphates,  Nitrogen,  Sea  water,  Fluorometry, 
Equipment,  Inhibition,  Ions,  Absorption,  Bioas- 
say, "Mercury. 

Identifiers:  Silver,  Cadmium,  Lead,  Chlorella 
phyrenoidosa,  Phaeodactylum  tricornutum, 
Cyclotella  nana,  Chaetoceros  galvestonensis. 
Mercuric  chloride,  Dimethyl  mercury, 
Fluoromicrophotometer. 

Comparisons  of  the  effects  of  0.1  ppm  of  mercury 
and  other  metallic  ions  (silver,  cadmium,  lead, 
copper)  on  the  growth  rates  of  one  freshwater 
(Chlorella  pyrenoidosa)  and  three  marine  algae 
(Phaeodactylum  tricornutum,  Cyclotella  nana, 
Chaetoceros  galvestonensis)  have  been  made 
under  controlled  laboratory  conditions.  Growth, 
determined  by  an  increase  in  fluorescence,  was 
monitored  using  a  fluro  microphotometer. 
Fluorescence  was  measured  initially  and  once 
each  day  for  three  days.  Graphic  data  show  that 
mercury  was  more  toxic  than  the  other  metals 
tested.  Mercury  as  mercuric  chloride  was  more 
toxic  than  as  dimethyl  mercury.  The  toxicity  of 
mercury  was  found  to  be  comparatively  irreversi- 
ble and  to  vary  inversely  with  the  concentration  of 
nutrients  present  in  the  growth  media.  Just  how 
much  mercury  algae  can  absorb  and  still  grow  is 
yet  to  be  determined.  (Jefferis-Battelle) 
W72-07660 


EFFECTS  OF  DETERGENT  PROTEASE  EN- 
ZYMES ON  SEWAGE  OXIDATION  POND 
PHYTOPLANKTON, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Biology. 

B.  C.  Parker,  G.  L.  Samsel,  and  E.  K.  Obeng- 

Asamoa. 

BioScience,  Vol  21,  No  20,  p  1035-1042,  October 

15,  1971.  4  fig,  4  tab,  15  ref. 

Descriptors:  "Enzymes,  "Detergents,  "Algae, 
"Phytoplankton,  "Sewage  lagoons,  Biodegrada- 
tion.  Sewage  treatment,  Waste  water  treatment. 
Ponds,  Scendesomus,  Cyanophyta,  Bioassay, 
Sampling,  Oxidation  lagoons,  Euglena,  Chla- 
mydomonas,  Euglenophyta,  Protozoa,  Equip- 
ment, Water  pollution  effects. 
Identifiers:  "Protease  enzymes,  Chlorogonium, 
Oocystis,  Oscillatoria,  Spirulina,  Pandorina, 
Phocus,  Staurastrum,  Trachelomonas. 

Field  investigations  on  the  effects  of  detergent 
protease  enzymes  on  algal  communities  of  sewage 
oxidation  ponds  suggest  that  additions  up  to  1.0 
mg/1  cause  only  relatively  small  changes  in 
phytoplankton  populations  and  algal  community 
structure.  As  concentrations  approach  10  mg/1,  the 
community  structure  might  be  disturbed  signifi- 
cantly in  some  ponds,  depending  on  the  particular 
enzyme  preparation.  Enzyme  preparations  num- 
bers 1  and  2  (EP-1  and  EP-2)  from  the  Soap  and 
Detergent  Association  were  used  in  concentra- 
tions of  10,  1.0,  and  0.1  mg/1  on  several  bioassay 
systems.  Either  one  liter,  open  polyethylene  bags, 
floating  at  the  surface  in  polystyrene  frames,  or 
transparent  aery  he  plastic  cylinders,  with  their 
bases  stuck  in  the  mud  and  tops  protruding  above 
the  water  line,  were  used  in  sampling.  EP-2 
favored  growth  of  blue-green  algae,  indicating  that 
widespread  use  of  such  preparations  should  be 
avoided.  (Mortland-Battelle) 
W72-07661 
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BACTERIAL  DIEOFF  IN  PONDS, 

Texas  Univ.,  Houston.  School  of  Public  Health. 
E.  M.  Davis,  and  E.  F.  Floyna. 
Journal   of   the    Sanitary    Engineering   Division, 
American  Society  of  Civil  Engineers,  Vol  98,  No 
SA  1,  p  59-69,  February  1972.  2  fig,  5  tab,  14  ref. 

Descriptors:  'Algae,  'Enteric  bacteria, 
♦Pathogenic  bacteria,  Cultures,  E.  coli,  Bioindica- 
tors.  Ponds,  Anaerobic  conditions.  Waste  water 
treatment,  Chlorophyta,  Cyanophyta,  Aerobic 
conditions,  Bioassay,  Growth  rates,  Mortality. 
Identifiers:  Stabilization  ponds,  Anabaena  cylin- 
drica,  Anacystis  nidulans,  Gloeocapsa  alpicola, 
Oscillatoria  chalybia,  Oscillatoria  formosa,  Phor- 
midium  faveolarum,  Ankistrodesmus  braunii, 
Chlorella  pyrenoidosa,  Chlorella  vulgaris, 
Scenedesmus  obliquus,  Alcaligenes  faecalis,  En- 
terobacter  aerogenes,  Proteus  vulgaris,  Pseu- 
domonas  aeruginosa,  Serratia  marcescens,  Sal- 
monella paratyphi.  Salmonella  typhosa,  Shigella 
paradysenteriae.  Shigella  dysenteriae,  Vibrio  corn- 


Laboratory  and  field  tests  were  conducted  to  eval- 
uate specific  interactions  between  algae  and  typi- 
cal enteric  and  selected  pathogenic  bacteria  in 
waste  stabilization  ponds.  Bacterial  dieoff  from 
exposure  to  single  algal  species  and  mixed  algal 
environments  was  evaluated.  Results  from  studies 
of  both  laboratory  and  pilot-scale  stabilization 
ponds  showed  that  single  algal  species  had  little  ef- 
fect on  dieoff  rates,  but  as  the  complexity  of  the 
algal  environment  increased  so  did  the  dieoff  rate. 
This  was  true  for  both  enteric  and  pathogenic  bac- 
teria. Escherischia.  Pseudomonas,  and  Serratia 
exhibited  aftergrowth  potential  but  Proteus,  Al- 
caligenes, Enterobacter,  Salmonella,  Shigella,  and 
Vibrio  did  not.  Anaerobic  pretreatment  in  com- 
bination with  facultative  and  maturation  ponds 
resulted  in  higher  dieoffs  of  enteric  bacteria  when 
compared  to  aerobic  conditions.  (Mortland-Bat- 
telle) 
W72-07664 


A  LIST  OF  NEW  GENERA  AND  TYPE  SPECIES 
OF  FLAGELLATES  AND  ALGAE  PUBLISHED 
IN  1966-1968.  PART  IV, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-07683 


RAPID    PYROLYTIC    METHOD    TO    DETER- 
MINE TOTAL  MERCURY  IN  FISH, 

Olin  Corp.,  New  Haven,  Conn.  Chemicals  Group. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07690 


THERMAL  TOLERANCE  OF  TEN  SHALLOW- 
WATER  OPHILROIDS  IN  BISCAYNE  BAY, 
FLORIDA, 

Rosenstiel   School   of  Marine   and   Atmospheric 

Sciences,  Miami,  Fla. 

R.  L.  Singletary. 

Bulletin  of  Marine  Science.  Vol.  21,  No.  4,  p  938- 

943,  December  1971.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Water  temperature,  'Lethal  limit, 
Florida,  Salinity,  Sample  preservation,  'Thermal 
pollution.  Water  pollution  effects,  Bioassay. 
Identifiers:  'Starfish,  Amphiurids.  'Brittle  stars. 
Marine  animals,  'Lethal  temperature,  'Biscayne 
Bay,  Biological  samples,  Amphiuridae,  Am- 
phioplus  abditus,  Amphioplus  coniortodes, 
Ophionepthys  limicola,  Micropholis  gracillima, 
Ophiostigma  isacanthum,  Ophiotrichidae. 
Ophiothrix  oestedii,  Ophiothrix  angulata, 
Ophiocomidae,  Ophiopsila  riisei,  Ophiocoma 
echinata,  Ophionereidae,  Ophionereis  reticulata. 

Instantaneous  lethal  temperatures  were  deter- 
mined for  some  brittle  stars  collected  from 
Biscayne  Bay,  Florida.  The  specimens  were  held 
in  running  water  at  ambient  temperature  of  17-21C 
during  winter  and  28-30C  during  summer  for 
periods  up  to  two  weeks.  To  determine  upper 
lethal  temperatures,  they  were  then  placed  in  jars 
at  the  holding  temperature  and  heated  in  a  water 


bath  at  the  rate  of  1C  per  10  minutes.  The  jars  were 
removed  at  selected  intervals  and  returned  to 
room  temperature  at  the  same  rate.  Twelve  hours 
recovery  was  allowed  at  28C  before  successive  ex- 
periments at  temperature  intervals  of  0.5C.  A 
similar  method  was  used  to  determine  lower  lethal 
temperatures.  Upper  instantaneous  lethal  tem- 
peratures for  10  species  were  found  to  be  between 
37.5  and  40. 5C.  The  lower  instantaneous  lethal 
temperatures  for  the  amphiurids,  Amphioplus 
coniortodes,  Ophionepthys  limicola,  and 
Micropholis  gracillima  were  between-2C  and  OC. 
Critical  temperatures  for  survival  of  three  amphiu- 
rids were  IOC  and  33-35C.  Within  these  tempera- 
tures, survival  times  were  controlled  by  factors 
other  than  temperature.  Below  and  above  these 
temperatures,  survival  times  decreased  with  in- 
creasing departure  from  the  critical  temperature. 
(Mortland-Battelle) 
W72-07694 


A  PROGRESS  REPORT  ON  MERCURY, 

Illinois    Univ.,     Urbana.    School    of    Chemical 

Sciences. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07695 


COMPARATIVE  METABOLISM  OF  DDT, 
METHYLCHLOR,  AND  ETHOXYCHLOR  IN 
MOUSE,  INSECTS,  AND  IN  A  MODEL 
ECOSYSTEM, 

Illinois  Univ.,  Urbana.  Dept.  of  Entomology;  and 

Illinois  Univ.,  Urbana.  Dept.  of  Zoology. 

I.  P.  Kapoor,  R.  L.  Metcalf ,  A.  S.  Hirwe,  P.-Y.  Lu, 

and  J.  R.  Coats. 

Journal  of  Agricultural  and  Food  Chemistry,  Vol 

20,  No  1,  p  1-6,  January/February  1971.  5  fig,  7 

tab,  Href. 

Descriptors:  'Biodegradation,  'Metabolism, 
*DDT,  'Radioactivity  techniques,  Pesticides, 
Ecosystems,  Pollution  sources.  Pesticide  toxicity. 
Food  chains,  Fish,  Bioassay,  Algae,  Snails, 
Mosquitoes,  Model  studies. 
Identifiers:  Mice,  Insects,  'Ethoxychlor. 
'Methylchlor,  Metabolites,  Biological  magnifica- 
tion, Biological  samples.  Liver,  Urine,  Oedogoni- 
um,  Physa,  Culex,  Eambusia,  Fate  of  pollutants. 

Metabolic  pathways  for  ethoxychlor  and 
methylchlor  in  insects,  mice,  and  in  a  model 
ecosystem  demonstrate  that  these  compounds  are 
persistent,  insect  toxic,  biodegradable  analogs  of 
DDT.  The  experimental  procedure  involved  radio 
'tagging'  the  pesticides  and  following  them  and 
their  reaction  products  through  the  metabolic 
pathways.  Analysis  showed  that  ethoxychlor  is  ox- 
ygen dealkylated  to  mono  and  bisphenolic 
products  with  dehydrochlorination  being  a  major 
metabolic  pathway.  Methylchlor  is  oxidized  to 
benzyl  alcohol  and  benzoic  acid  analogs  and  con- 
jugates. Excretion-recovery  rates  indicate  initial 
rapid  elimination  of  both  analogs  over  DDT,  but 
over  a  longer  period  of  time  their  retention  super- 
cedes that  of  DDT.  Metabolism  by  the  mouse  also 
indicates  degradation  to  alcoholic  and  carboxylic 
acid  components.  In  the  model  ecosystem,  pesti- 
cides were  found  in  algae,  snails,  mosquitoes,  and 
fish.  Ethoxychlor  was  found  in  fish  at  1500  times 
the  amount  in  water,  methylchlor  was  found  at 
1400  times  the  amount  in  water,  and  DDT  was 
found  concentrated  at  85,000  times  the  amount  in 
water,  illustrating  the  biodegradative  charac- 
teristics of  the  analogs.  (Mackan-Battelle) 
W72-07703 


INTERACTION  OF  SODIUM  NITRATE,  OX- 
YGEN AND  PH  ON  GROWTH  OF 
STAPHYLOCOCCUS  AUREUS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Coll.  of  Agriculture  and  Environmental  Science. 
R.  L.  Buchanan,  and  M.  Solberg. 
Journal  of  Food  Science,  Vol  37,  No  1,  p  81-85, 
January/February  1972.  6  fig,  27  ref. 


Descriptors:  'Hydrogen  ion  concentration,  'Ox- 
ygen, 'Growth  rates,  Pathogenic  bacteria, 
Microorganisms,  Inhibition,  Nitrogen  compounds, 
Analytical  techniques,  Metabolism,  Disinfection, 
Nitrites,  Aerobic  bacteria,  Environmental  effects, 
Inhibitors,  Cultures. 

Identifiers:  'Sodium  nitrite,  'Staphylococcus  au- 
reus. 

A  food-poisoning  strain  of  Staphylococcus  aureus, 
ATCC  9664,  was  subjected  to  various  combina- 
tions of  sodium  nitrite,  initial  pH,  and  partial  pres- 
sure of  oxygen  to  (1)  examine  the  effects  and  in- 
teractions of  these  factors  on  growth;  (2)  deter- 
mine the  effect  of  nitrite  upon  the  adjustment  and 
exponential  phases  of  growth;  and  (3)  examine  the 
change  in  sodium  nitrite  concentration  as  a  func- 
tion of  growth.  Results  show  that  nitrite  inhibition 
involves  an  extension  of  the  adjustment  phase,  a 
decrease  in  growth  rate  and  damage  to  or  destruc- 
tion of  cells.  The  degree  of  inhibition  is  a  function 
of  the  nitrite  concentration,  initial  pH  and  partial 
oxygen.  When  cultured  aerobically  this  bacterium 
metabolizes  nitrite  whereas  anaerobic  cultures  do 
not.  Cultures  exhibit  a  pH  decrease  during  the 
growth  cycle,  but  after  the  initial  decrease,  aerobic 
cultures  display  a  rise  to  a  level  higher  than  the  ini- 
tial pH  while  anaerobic  cultures  remain  at  the 
maximum  decreased  level.  This  suggests  that  meat 
curing  with  NaN02  and  packaging  in  a  vacuum 
may  provide  protection  against  Staphylococcus 
aureus.  (Mackan-Battelle) 
W72-07704 


NUTRITIONAL  REQUIREMENTS  OF 

ARIZONA,  CITROBACTER,  AND 

PROVDDENCIA, 

Cornell  Univ.,  New  York.  Medical  Coll. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07705 


GROWTH  OF  ESCHERICHIA  COLI  ON 
SHORT-CHAIN  FATTY  ACIDS:  NATURE  OF 
THE  UPTAKE  SYSTEM, 

Indiana  Univ.,  Indianapolis.  Dept.  of  Microbiolo- 
gy- 

J.  P.  Salanitro,  and  W.  S.  Wegener. 
Journal  of  Bacteriology,  Vol  108,  No  2,  p  893-901, 
November  1971.  lOtab,  18ref. 

Descriptors:  *E.  Coli,  'Absorption  culture,  'Or- 
ganic acids,  'Metabolism,  Enteric  bacteria,  Bioin- 
dicators,  Enzymes,  Radioactivity  techniques, 
Spectrometers,  Incubation,  Hydrogen  ion  concen- 
tration. Oxidation,  Carbon  radioisotopes,  Respira- 
tion, Growth  rates. 
Identifiers:  'Fatty  acids,  Butyrate,  Valerate,  Hex- 
anoate,  Heptanoate,  Octanoate,  Nonamoate,  Glu- 
cose, Acetate,  Oleate,  Substrate  utilization, 
Propionate,  Aliphatic  hydrocarbons. 

Mutants  of  Escherichia  coli  K-12  which  grow  on 
butyrate  and  valerate  were  studied  with  respect  to 
uptake  of  these  substrates.  To  utilize  short-chain 
and  medium-chain  fatty  acids,  E.  coli  must 
synthesize  the  beta-oxidation  enzymes  constitu- 
tively.  In  addition,  growth  on  the  4-carbon  and  5- 
carbon  acids  requires  a  second  mutation  which 
permits  entry  of  these  substrates.  At  pH  5,  both  in 
the  parent  and  mutant  strains,  butyrate  and 
valerate  penetrate  as  the  undissociated  acids  but 
appear  not  to  be  activated  and  thus  inhibit  growth. 
At  pH  7,  the  parent  strain  is  not  permeable  to  the 
anions,  whereas  the  mutant  concentrates  these 
substrates.  There  appear  to  be  two  components  of 
the  uptake  system,  a  nonspecific  diffusion  com- 
ponent and  an  energy-linked  activating  enzyme. 
Two  mutant  types  which  take  up  short-chain  fatty 
acids  are  described.  One  synthesizes  the  uptake 
system  constitutively  and  is  inhibited  by  4-pen- 
tenoate  when  cultured  on  acetate.  In  the  other,  the 
uptake  system  is  inducible,  and  the  strain  is  pen- 
tenoate-resistant  when  grown  on  acetate  but  pen- 
tenoate-sensitive  when  cultured  on  butyrate  or 
valerate.  (Mortland-Battelle) 
W72-07706 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


EFFECTS  OF  HYDROSTATIC  PRESSURE  AND 

TEMPERATURE     ON     THE     UPTAKE     AND 

RESPIRATION     OF     AMINO     ACIDS     BY     A 

FACULTATIVELY  PSYCHROPHILIC  MARINE 

BACTERIUM, 

Oregon     State     Univ.,     Corvallis.     Dept.     of 

Microbiology;  and  Oregon  State  Univ.,  Corvallis. 

Dept.  of  Oceanography. 

K.  L.  Paul,  and  R.  Y.  Morita. 

Journal  of  Bacteriology,  Vol  108,  No  2,  p  835-843, 

November  1971.  11  fig,  19ref. 

Descriptors:  'Marine  bacteria,  'Hydrostatic  pres- 
sure, *Amino  acids,  'Absorption,  'Water  tem- 
perature, Cultures,  Seawater,  Proteins,  Enzymes, 
Radioactivity  techniques,  Respiration,  Glycine, 
Carbon  radioisotopes,  Metabolism. 
Identifiers:  Vibrio,  Glutamic  acid,  Glutamate, 
Phenylalanine,  Proline,  Psychrophiles, 

Methionine,  Agars. 

The  effects  of  pressure  and  temperature  on  glu- 
tamic acid  transport  were  studied  using  a  faculta- 
tively psychrophilic  marine  bacterium,  MP-38,  a 
Vibrio  species,  to  determine  the  basis  for  adverse 
effects  of  pressure  on  marine  bacteria.  The  results 
indicated  that  hydrostatic  pressure  and  low  tem- 
perature inhibit  glutamate  transport  more  than  glu- 
tamate respiration.  The  effects  of  pressure  on 
transport  were  reduced  at  temperatures  near  the 
optimum.  Similar  results  were  obtained  for 
glycine,  phenylalanine,  and  proline.  Pressure  ef- 
fects on  the  transport  systems  of  all  four  amino 
acids  were  reversible  to  some  degree.  Both  proline 
and  glutamic  acid  were  able  to  protect  their  trans- 
port proteins  against  pressure  damage.  The  data 
presented  indicate  that  the  uptake  of  amino  acids 
by  cells  under  pressure  is  inhibited,  which  is  the 
cause  of  their  inability  to  grow  under  pressure. 
(Mortland-Battelle) 
W72-07707 


EFFECTS  OF  INSECTICIDE-TREATED  RICE 
PLANTS  AND  PADDY  WATER  ON  VER- 
TEBRATE ANIMALS, 

Amherst  Coll.,  Mass. 

J.  H.  Lilly,  S.  Mohiyuddin,  H.  P.  Prabhuswamy,  J. 

C.  Samuel,  and  S.  V.  R.  Shetty. 

Mysore  J  Agr  Sci.  3  (4):  371-379.  1969. 

Identifiers:  Animals,  Bull,  Carp,  Cholin,  Esterase, 

Fish,  Insecticide,  Paddy,  Phorate,  Plants,  Rabbit, 

Rat,  Rice-M,  Treated,  Vertebrate. 

Pairs  of  white  rats  receiving  only  water  from  12 
different  field  plot  treatments  (an  untreated  con- 
trol and  1 1  insecticide  treatments)  all  remained  ap- 
parently normal  and  reproduced  successfully.  Of 
the  3  progeny  of  the  pair  watered  from  the  plot 
receiving  4  lb  of  phorate  2  died  young.  The  3rd 
developed  normally.  Laboratory  feeding  tests  with 
young  male  white  rabbits  (starting  shortly  after  the 
last  insecticide  applications)  showed  temporarily 
reduced  intake  of  rice  forage  from  some  of  the 
treated  plots  and  some  recognizable  (but  not  seri- 
ous) liver,  kidney  and  spleen  lesions  after  46  days. 
No  signs  of  illness  or  distress  w  ere  noted.  Practical 
exposure  tests  were  made  with  a  Jersey-Sindhi 
crossbred  and  a  buffalo.  These  bulls  received  only 
water  from  phorate-treated  plots  from  Oct.  7-Nov. 
20  and  all  the  green  rice  plants  they  would  eat  from 
phorate-treated  plots  from  Oct.  14-Nov.  20.  During 
this  period  neither  animal  showed  any  evidence  of 
illness  or  distress.  Their  blood  cholinesterase 
levels  were  normal  at  the  end  of  the  experiment. 
Experiments  performed  on  small  carp  confined  in 
treated  paddy  water  by  portable  field  cages  gave 
positive  evidence  of  insecticide  poisoning  from 
heavy  dosages  of  phorate.  Ordinary  use  of  granu- 
lar phorate  in  paddy  water  should  present  no 
hazard  to  common  warm-blooded  vertebrates,  but 
it  would  be  toxic  to  fish. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W72-07708 


GROWTH  AND  THE  PRODUCTION  OF  EX- 
TRACELLULAR SUBSTANCES  BY  TWO 
STRAINS  OF  PHAEOCYSTIS  POUGHETI, 

Woods  Hole  Oceanographic  Institution,  Mass. 
R.  R.  L.  Guillard,  and  J.  A.  Hellebust. 


Journal  of  Phycology,  Vol  7,  No  4,  p  330-338, 
December  1971 .  2  fig,  7  tab,  27  ref. 

Descriptors:  'Algae,  'Carbohydrates,  'Organics 
acids,  'Plant  physiology,  'Growth  rates,  Plant 
morphology,  Cultures,  Photosynthesis,  Carbon 
radioisotopes,  Chromatography,  Amino  acids. 
Gas  chromatography,  Phaeophyta,  Eutrophica- 
tion,  Plankton,  Atlantic  Ocean,  Sea  water,  Salini- 
ty, Phenols,  Water  temperature,  Chemical  analy- 
sis, Sampling,  Ecology,  Phytoplankton,  Alcohols, 
Sieve  analysis,  Inhibitors,  Surface  waters,  Bioas- 
say,  Tracers. 

Identifiers:  'Excretion,  Disaccharides, 

Monosaccharides,  Oligosaccharides,  Clones, 
Phaeocystis  poucheti.  Glucose,  Mannose,  Rham- 
nose,  Acrylic  acid,  Sodium,  Pyridine,  Dextram, 
Raffinose,  Sucrose,  Senescent  cultures,  Xylose, 
Ribose,  Arabinose,  Galactose,  Hexuronic  acid, 
Vineyard  Sound,  Organic  carbon,  Acid-volatile 
compounds,  Woods  Hole,  Haptaphyceae,  Unial- 
gal  cultures.  Gel  filtration,  Axenic  cultures.  Au- 
toradiography, C-14,  Survival. 

The  growth  and  release  of  extracellular  substances 
by  cold-water  strains  of  Phaeocystis,  isolated  from 
the  winter  surface  waters  at  Woods  Hole,  were 
compared  with  a  warm-water  strain  from  the  tropi- 
cal Atlantic  near  the  coast  of  Surinam.  The  cold- 
water  strains  were  cultured  at  4-8C  under  about  4.5 
klux  of  light  for  14  hours/day,  and  the  tropical 
clone,  at  about  25  degrees  C  in  14-hr.  light  -  10-hr. 
dark  cycle  under  3-4.5  klux  of  light.  Northern 
strains  survived  only  up  to  14C,  while  the  tropical 
strain  survived  only  as  low  as  I7C.  Colony  shapes 
of  the  northern  and  tropical  clones  differed 
somewhat,  but  the  motile  and  nonmotile  single 
cells  of  both  strains  seemed  identical  in  the  light 
microscope.  By  current  taxonomic  criteria  both 
strains  belong  to  the  species  P.  poucheti  (Hariot) 
Lagerheim.  When  growing  in  the  form  of  colonies, 
both  strains  excreted  16-64  percent  of  their 
photoassimilated  carbon  into  the  medium,  mainly 
as  carbohydrates  of  varying  molecular  weights. 
However,  cultures  predominantly  in  the  form  of 
single  cells  released  only  about  3  percent  of  their 
photoassimilated  carbon.  The  qualitative  composi- 
tion of  the  carbohydrates  released  is  similar  for  the 
2  strains,  consisting  of  some  8  sugars  or  sugar 
derivatives  with  glucose,  mannose,  and  rhamnose 
as  the  dominant  components.  The  production  of 
acrylic  acid  was  confirmed.  It  has  been  estimated 
that  as  much  as  7  micrograms/liter  of  acrylic  acid, 
and  at  least  0.3  mg/liter  of  polysaccharides  can  be 
liberated  in  a  Phaeocystis  bloom.  (Snyder-Battelle) 
W72-07710 


LINEAR  GROWTH  OF  A  TORULOPSIS  SP.  ON 
N-ALKANES, 

Edinburgh  Univ.  (Scotland).  School  of  Agricul- 
ture. 

A.  G.  McLee,  and  S.  L.  Davies. 
Canadian  Journal  of  Microbiology,  Vol  18,  No  3,  p 
315-319,  March  1972.  12  fig,  2  tab,  9  ref. 

Descriptors:  'Growth  rates,  'Yeasts,  Organic 
compounds,  Cultures. 

Identifiers:  *n-alkanes,  Pristane,  Torulopsis,  Slide 
cultures.  Linear  growth.  Hydrocarbons,  Agars. 

A  thin  layer  of  agar  medium,  containing  a  suspen- 
sion of  a  liquid  fraction  of  n-alkane  droplets,  was 
solidified  on  microscope  slides  and  innoculated 
with  an  aqueous  suspension  of  the  yeast  Torulop- 
sis sp.  Hydrocarbon  availability  was  measured  as 
the  ratio  of  total  surface  area  per  unit  volume  of 
hydrocarbons.  Observations  over  a  period  of  169 
hours  showed  that  growth  occurred  only  where 
cells  were  in  direct  contact  with  a  hydrocarbon 
droplet.  In  a  second  experiment,  four  growth 
flasks  were  set  up  in  which  volumes  of  usable  n-al- 
kanes  were  varied  by  diluting  with  the  biologically 
inert  hydrocarbon  pristane  while  the  surface  areas 
remained  the  same.  Flask  A  contained  83  percent 
n-alkane,  17  percent  pristane;  flask  B  contained  17 
percent  n-alkanes,  83  percent  pristane;  flask  C 
contained  100  percent  n-alkanes;  and  flask  D  acted 
as  a  control.  Samples  were  withdrawn  daily  for  4 
days  and  growth  rates  measured.  During  the  first  2 


days,  growth  rates  of  A,  B  and  C  were  similar. 
After  2  days  only  A  and  C  continued  to  grow  at  the 
same  rate.  Decrease  in  B  was  attributed  to 
diminished  concentration  of  usable  hydrocarbons. 
The  linearity  of  A  and  C  was  attributed  to  a  finite 
surface  area  of  the  available  hydrocarbons.  It  is 
concluded  that  growth  was  totally  dependent  upon 
physical  contact  with  the  hydrocarbon  and  was 
limited  by  the  degree  of  substrate  emulsification. 
(Mackan-Battelle) 
W72-07712 


A  METHOD  FOR  THE  ISOLATION  OF  EN- 
RICHMENT AND  PURE  CULTURES  OF  THER- 
MOPHILIC METHANE-FORMING  BACTERIA 
FERMENTING  ETHANOL  AND  METHANOL, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biok- 

himii. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07713 


ORGANIC     MATERIAL     ANALYZER     MONI- 
TORS SHORELINE  SEWAGE  DISPOSAL, 

Chemurgic  Council,  New  York. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07715 


A      KINETIC      MODEL      FOR      MICROBIAL 
GROWTH  ON  SOLID  HYDROCARBONS, 

Regional  Research  Lab.,  Jorhat  (India). 

M.  Chakravarty,  P.  M.  Amin,  H.  D.  Singh,  J.  N. 

Baruah,  and  M.  S.  Iyengar. 

Biotechnology  and  Bioengineering,  Vol  14,  p  61- 

73,  1972.  5  fig,  9  ref. 

Descriptors:  'Mathematical  models,  'Microorgan- 
isms, Model  studies,  'Kinetics,  Pseudomonas, 
Soil  bacteria.  Solubility,  Nutrition,  Cultures, 
Growth  rates.  Bacteria,  Pathogenic  bacteria. 
Identifiers:  'Hydrocarbons,  'Solid  hydrocarbons, 
Eicosane,  Enrichment  substrates.  Enrichment  cul- 
tures, SW-6,  Hydrocarbons,  Culture  media, 
Media,  Substrates,  Paraffin,  Paraffin  wax. 
Naphthaline. 

A  kinetic  model  for  describing  microbial  growth 
on  solid  hydrocarbons  is  based  on  the  following 
assumptions:  (A)  that  the  cells  utilize  only  the 
soluble  hydrocarbons  for  growth,  (B)  that  a 
metabolite  is  produced  to  help  solubilize  the  solid 
substrate,  (C)  that  the  concentration  of  metabolite 
and  other  products  in  the  aqueous  phase  is  directly 
proportional  to  the  number  of  cells,  and  (D)  that 
substrate  solubility  behaves  exponentially  with 
respect  to  metabolite  concentration.  Experimen- 
tally, a  soil  bacterial  culture  SW-6  (Pseudomonas) 
isolated  by  eicosane  enrichment  techniques  was 
grown  in  a  pH  of  6.8-7.0  in  an  airlift  fermenter  and 
in  shake  flasks  at  35C.  After  24  hr  the  cells  were 
harvested  by  centrif ugation  at  4000  rpm  for  1 5  min 
and  washed  successively  with  water,  acetone,  and 
boiling  petroleum  ether  and  dried  at  60C  for  24  hr. 
Results  show  that  with  as  little  as  0.2  percent  sub- 
strate concentration  the  percentage  of  conversion 
of  hydrocarbons  to  cells  was  as  high  as  118  per- 
cent. The  linearity  of  the  growth  curves  predicted 
by  the  model  were  experimentally  verified.  (Little- 
Battelle) 
W72-07719 


AN  IN  SITU  METHOD  FOR  THE  MEASURE- 
MENT OF  ZOOPLANKTON  GRAZING  RATES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05A. 

W72-07720 


BACTERIOPHAGE  AND  THE  TOXIGENICITY 
OF  CLOSTRIDIUM  BOTULINUM  TYPE  D, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Pacific  Fishery  Products  Technology  Center. 
M.  W.  Eklund.  F.  T.  Poysky,  and  S.  M.  Reed. 
Nature  New  Biology,  Vol.  235,  No.  53,  p  16-17, 
January  5,  1972.  1  fig,  2  tab,  9  ref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


Descriptors:  'Bacteriophage,  Microorganisms, 
'Pathenogenic  bacteria,  "Clostridium,  Biocontrol, 
Pollutant  identification,  'Toxicity,  Cultures, 
Analytical  techniques. 

Identifiers:  'Clostridium  botulinum,  Toxigenic 
bacteria,  Bacteriophage  Beta,  Acridine  orange, 
Media,  Agars,  Phages. 

Nontoxigenic  cultures  of  Clostridium  botulinum 
type  D  (South  African  strain)  can  be  isolated  from 
their  toxigenic  parent  by  culturing  in  a  medium  of 
trypticase,  yeast  extract,  glucose  (TYG)  broth  (pH 
7.4)  containing  15  micrograms  of  Acridine  Orange 
(AO)  per  milliliter  and  incubated  at  37  C  for  18  hr. 
The  'cured'  AO  cultures  were  tested  for  tox- 
igenicity  by  the  mouse  assay  and  for  sensitivity  to 
the  parent  strain  bacteriophage  DEBeta  by  the 
agar-layer  procedure.  The  base  agar  used  was 
trypticase,  peptone,  yeast  extract,  TPGY  agar  and 
the  overlay  was  TPGY  soft  agar  (0.7  percent  agar) 
containing  2.5  percent  sodium  chloride  and  0.5  per- 
cent lactalpate.  Sodium  ion  appears  essential  for 
plaque  formation.  'Cured'  cultures  subcultured  12 
times  in  modified  Segner's  fortified  egg  meat 
medium  (MSFEM)  over  a  3  month  period  proved 
to  remain  nontoxigenic.  Two  procedures  were 
used  to  test  the  relationship  of  bacteriophage 
DEBeta  to  toxigenicity  of  the  nontoxigenic  AO 
cultures.  (1)  Dilutions  of  DEBetaphages  were 
plated  with  nontoxigenic  AO  cultures  using  the 
agar-overlay  technique  and  resulting  plaques 
transferred  to  TYG  broth  and  incubated.  (2)  The 
DEBetaphage  was  added  to  actively  growing  AO 
cultures  at  a  multiplicity  of  infections,  and  after 
varying  time  periods  samples  were  streaked  onto 
TYG  blood,  egg  yolk  agar  plates  and  isolated  colo- 
nies transferred  to  TYG  Broth.  All  resulting  AO 
nontoxigenic  cultures  again  produced  D-toxin  and 
produced  the  DEBetaphage.  A  toxigenic  relation- 
ship was  concluded  from  the  bacteriophage 
DEBeta  to  the  Clostridium  botulinum  strain. 
(Mackan-Battelle) 
W72-07726 


TOXIC  EFFECT  OF  SOME  METAL  ORGANIC 
COMPOUNDS  ON  HYDROBIONTS.  II.  EFFECT 
OF    ALKYL    (ARYL)    LEAD-ORGANIC    COM- 
POUNDS, (IN  RUSSIAN), 
Moscow  State  Univ.  (USSR). 
N.  S.  Stroganov,  V.  G.  Khobot'ev,  L.  V. 
Kolosova,  D.  S.  Kochkin,  and  G.  E.  El'Khanov. 
Biol  Nauk.  14  (3):  21-24.  lllus.  1971. 
Identifiers:   Alkyl,  Aryl,  Chlorella,  Compounds, 
Daphnia,  Hydrobionts,  Lead,  Metal, 

Scenedesmus,  Toxic,  Algae. 

Data  on  the  high  sensitivity  of  algae  (Scenedesmus 
and  Chlorella)  and  low  sensitivity  of  crustaceans 
(Daphnia)  to  the  effect  of  tetraphenyl  plumbate 
are  presented. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-07762 


POSITIVE  POLLUTION, 

Rand  Corp.,  Santa  Monica,  Calif. 
I.  S.  Blumenthal. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-732  698,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Paper,  OCEAN  71,  Marine 
Recreation  and  Conservation,  a  National  Con- 
ference of  the  American  Society  for  Oceanog- 
raphy, Long  Beach,  Cal.,  March  1971.  31  p,  4  fig. 

Descriptors:  Water  pollution  effects,  'Recreation, 
'Thermal  pollution,  Chemical  wastes.  Solid 
wastes.  Organic  wastes,  Oil  wastes,  California, 
Costs,  'Benefits,  'Reasonable  use,  'Beneficial 
use. 

Speculations  and  assertions  about  some  observed 
positive  effects  of  pollution  on  marine  recreation 
are  presented.  These  ideas  are  not  the  result  of  an 
analysis  and  are  meant  only  to  provoke.  The  cases 
cited  are  primarily  on  the  California  coast  but  the 
scope  of  observations  is  world-wide.  The  by- 
products of  thermal  pollution  from  atomic  power 
plants  appear  to  benefit  mariculture.  winter-time 


swimming,  boat  marina  circulation  and  sportfish- 
ing  through  increased  fish  populations.  Chemical 
pollution  (quicklime)  results  in  the  beneficial 
killing  of  sea  urchins.  A  conversion  process  ap- 
plied to  oil  can  increase  soil  productivity  and 
benefit  fishing,  while  organic  wastes  can  be  con- 
verted into  fertilizer.  These  wastes  also  nourish 
sea  urchins  and  thus  benefit  boaters  by  keeping 
areas  clear  of  kelp.  Algae  grown  on  such  wastes 
provides  high  proteinand  mineral  feed  for 
livestock.  Solid  wastes,  like  artificial  reefs,  harbor 
fish  residents  and  provide  holdfasts  for  kelp.  The 
benefits  of  pollution  or  the  conversion  of  wastes 
improves  upon  the  costs  of  conservation,  thus  of- 
fering an  avenue  of  pollution  acceptance  to  every- 
one. (Haugh- Wisconsin) 
W72-07776 


MOLECULAR  STRUCTURE  OF  NONIONIC 
SURFACTANTS  IN  RELATION  TO  LABORA- 
TORY INSECTICIDAL  ACTIVITY, 

California  State  Coll.,  Long  Beach.  Dept.  of  Biolo- 
gy- 

K.  E.  Maxwell,  and  W.  D.  Piper. 
Journal  of  Economic  Entomology,  Vol.  61 ,  No.  6, 
p  1633-1636,  December,  1968.  2  tab,  14  ref.  NIH 
ES-00073  (USPHS). 

Descriptors:  'Surfactants,  'Mosquitoes,  'Lethal 
limit.  Detergents,  Surface  tension,  Diptera,  In- 
sects, Larvae,  Bioassay,  Mortality,  Toxicity,  'In- 
secticides, Water  pollution  effects.  Insect  control. 
Identifiers:  Culex  spp..  Pupae. 

Nonionic  surface  active  agents  derived  from  the 
condensation  of  ethyleneoxide  with  alkylphenols, 
fatty  alcohols,  and  fatty  acids  were  evaluated  for 
their  activity  against  pupae  of  the  southern  house 
mosquito,  Culex  pipiens  quinquefasciatus.  Some 
of  the  surfactants  were  more  effective  than 
reference  insecticides.  The  most  active  com- 
pounds were  members  of  the  alkylphenol-EO 
(ethyleneoxide)  ethers  in  the  following  order  of 
decreasing  effectiveness:  dinonylphenol-EO, 
tridecylphenol-EO,  monononylphenol-EO,  and 
octylphenol-EO.  The  following  were  less  effec- 
tive: tridecyl  alcohol-EO  ethers,  fatty  acid-EO 
esters,  and  several  reference  anionic  surfactants. 
Activity  was  greatly  dependent  on  length  of  the 
ethyleneoxide  chain.  In  some  of  the  homologous 
groups,  i.e.  octylphenol-EO  and  one  series  of  no- 
nylphenol-EO  compounds,  activity  over  a  wide 
range  of  chain  length  is  attributed  to  the  ethoxyla- 
tion  procedure  used  for  these  samples,  resulting  in 
a  mixture  of  compounds  representing  a  broad 
spectrum  of  chain  length.  However,  the  highly  ac- 
tive dinonylphenol-EO  and  tridecylphenol-EO 
compounds  were  similarly  effective  over  a  wide 
range  of  EO  chain  lengths  between  4  and  19.5 
moles.  (See  also  W72-07790)  (LeGore- Washing- 
ton) 
W72-07789 


MODE  OF  ACTION  OF  SURFACTANTS  ON 
MOSQUITO  PUPAE, 

California  State  Coll.,  Long  Beach.  Dept.  of  Biolo- 
gy- 

W.  D.  Piper,  and  K.  E.  Maxwell. 
Journal  of  Economic  Entomology,  Vol.  64,  No.  3, 
p  601-606,  June,  1971.  5  tab,  24  ref.  NIH  ES-00073 
(USPHS). 

Descriptors:  'Surfactants,  'Detergents,  'Surface 
tension,  'Mosquitoes,  'Lethal  limit,  Diptera,  In- 
sects, Larvae,  Bioassay,  Mortality,  Toxicity,  'In- 
secticides, Water  pollution  effects.  Insect  control. 
Identifiers:  'Toxic  mechanisms.  Pupae,  Culex 
spp. 

The  surface  tension  reducing  properties  of  50 
nonionic  surface  active  agents  were  correlated 
with  the  activity  of  the  compounds  against  pupae 
of  the  southern  house  mosquito,  Culex  pipiens 
quinquefasciatus.  A  reduction  in  surface  tension 
to  41  dynes/cm  or  less  (water  =  72  dynes/cm)  was 
required  to  produce  mortality  at  the  LC-50  level.  A 
further  reduction  in  surface  tension  of  only  2-4 


dynes/cm  produced  mortality  at  the  LC-90  level. 
Exceptions  were  the  dinonylphenol-EO  ethers, 
which  did  not  affect  surface  tension  appreciably  at 
concentrations  required  to  give  50%  and  90%  mor- 
tality. Suffocation  tests,  to  determine  the  degree  to 
which  the  pupae  could  withstand  submergence  in 
distilled  water,  resulted  in  50%  mortality  after  80- 
110  min  and  100%  mortality  in  3.8  hr  of  submer- 
gence. Larvae,  conversely,  were  able  to  survive 
long  submergence  periods  by  reason  of  cuticular 
respiration.  Higher  concentrations  of  the  surfac- 
tants were  required  to  kill  4th  stage  larvae  than  pu- 
pae. The  greater  susceptibility  of  the  pupae  is  at- 
tributed to  their  dependence  on  remaining  at  the 
surface  for  respiration.  The  capability  for  this  is 
impaired  by  a  reduction  in  surface  tension.  (See 
also  W72-07789)  (LeGore- Washington) 
W72-07790 


CLUSTER  ANALYSIS  OF  FISH  IN  A  PORTION 
OF  THE  UPPER  POTOMAC  RIVER, 

Virginia    Polytechnic    Inst,    and    State    Univ., 

Blacksburg.  Dept.  of  Biology. 

J.  Cairns,  Jr.,  and  R.  L.  Kaesler. 

Transactions  of  the  American  Fisheries  Society, 

Vol.  100,  No.  4,  p  750-756,  October  1971.  2  fig,  3 

tab,  10  ref. 

Descriptors:  'Surveys,  'Statistical  methods, 
'Potomac  River,  Data  collections,  Evaluation, 
On-site  data  collections,  Rivers,  'Electric  power- 
plants,  Water  pollution  effects,  Water  pollution 
sources,  'Fish,  Diatoms,  Protozoa,  Aquatic  in- 
sects, Aquatic  animals,  Aquatic  algae. 
Identifiers:  'Cluster  analysis  (Fish),  'Dickerson 
plant. 

A  series  of  surveys  were  carried  out  from  1956 
until  1965  in  the  vicinity  of  the  Dickerson  Plant  of 
the  Potomac  Electric  Power  Co,  located  below  the 
confluence  of  the  Potomac  and  Monocacy  Rivers. 
These  surveys  were  made  at  various  stages  of 
growth  of  the  power  station  and  at  both  high  and 
low  water  levels  of  the  river.  Cluster  analyses 
were  made  of  the  fish  data  in  order  to  provide  a 
rapid  and  explicit  means  of  analyzing  the  data.  A 
secondary  purpose  was  to  measure  the  redundan- 
cy of  information  obtained  by  analysis  of  other 
groups,  namely  algae,  protozoans,  aquatic  insects, 
and  other  invertebrates.  On  the  basis  of  the  cluster 
analysis  of  data  on  occurrence  and  distribution  of 
fish,  no  changes  in  the  environment  of  the  Upper 
Potomac  River  can  be  ascribed  to  the  operation  of 
the  Dickerson  Plant.  This  conclusion  agrees  with 
other  results  obtained  by  analysis  of  protozoans, 
algae,  and  insects.  Jaccard  coefficients  among  ag- 
gregates of  species  of  fish  are  appreciably  higher 
than  for  other  groups  of  organisms,  indicating  the 
relative  mobility  of  fish.  There  is  much  informa- 
tion redundancy  when  all  groups  of  organisms  are 
studied  simultaneously.  This  redundancy  is  con- 
sidered desirable  for  confirmation  of  results. 
(LeGore-Washington) 
W72-07791 


A  CONFIRMATION  OF  MOUNT'S  AUTOPSY 
TECHNIQUE  FOR  ZINC-CAUSED  FISH  MOR- 
TALITY, 

Virginia    Polytechnic    Inst,    and    State    Univ., 

Blacksburg.  Dept.  of  Biology. 

J.  Cairns,  Jr.,  N.  H.  Cromer,  T.  K.  Bahns,  and  W. 

T.  Waller. 

Water  Resources  Bulletin,  Vol.  7,  No.  5,  p  956- 

968,  October,  1971.  3  tab,  6  ref. 

Descriptors:  'Bioassay,  'Zinc,  'Sunfishes, 
Metals,  'Toxicity,  Water  pollution  effects,  Mor- 
tality, 'Lethal  limit,  Pathology,  Pollutants, 
Analytical  techniques,  Water  pollution  sources, 
Mortality. 

Identifiers:  'Autopsy,  Lepomis  macrochirus, 
Acute  toxicity,  'Fish  toxicity. 

A  total  of  203  bluegill  sunfish  (Lepomis 
macrochirus)  which  had  been  used  in  several  acute 
zinc  experiments  carried  out  under  varied  environ- 
mental conditions  were  autopsied  according  to 
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Mount's  procedure  for  determining  fish  mortality 
due  to  zinc  poisoning.  Three  classes  of  fish  were 
used:  those  exposed  to  but  not  killed  by  zinc; 
those  killed  by  zinc;  and  those  not  exposed  to  zinc. 
Two  statistical  tests  were  used  to  analyze  these 
data  and  both  tests  gave  results  indicating  signifi- 
cant differences  (a  =  .05)  between  all  three  classes 
of  fish.  This  indicates  that  the  Mount  autopsy 
technique  is  probably  a  valid  generalization.  The 
possibilities  of  using  Mount's  technique  as  a  pre- 
dictive tool  are  discussed.  (LeGore-Washington) 
W72-07792 


THE  OCCURRENCE  AND  SIGNIFICANCE  OF 
POLYCHLORINATED  BIPHENYLS  IN  THE  EN- 
VIRONMENT, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Laurel, 

Patuxent  Wildlife  Research  Center. 

E.  H.  Dustman,  L.  F.  Stickel,  L.  J.  Blus,  W.  L. 

Reichel,  and  S.  N.  Wiemeyer. 

Transactions  of  the  36th  North  American  Wildlife 

and  Natural  Resources  Conference,  March  7-10, 

1971,  p  118-133.  1  fig,  38ref. 

Descriptors:  'Polychlorinated  biphenyls, 

•Chlorinated  hydrocarbon  pesticides,  'Toxicity, 
Water  pollution  effects,  'Pollutant  identification, 
•Reviews,  Aroclors,  DDT,  DDD,  DDE,  Industrial 
wastes.  Water  pollution  sources.  Lethal  limit, 
Pesticide  residues,  •Path  of  pollutants. 

A  review  of  the  ecological  significance  of 
polychlorinated  biphenyls  (PCB's)  is  presented. 
The  chemistry,  uses,  sources,  occurrence,  toxici- 
ty, and  biological  transmittance  of  PCB's  are 
discussed.  Recent  relevant  literature  is  surveyed 
and  concisely  summarized.  It  is  noted  that  studies 
of  the  effects  of  PCB's  are  as  yet  insufficient  for 
well  founded  conclusions,  but  that  until  more 
complete  data  can  be  assembled,  PCB's  must  be 
considered  potentially  harmful.  A  short  discussion 
is  transcribed  after  the  paper  propei.  (LeGore- 
Washington) 
W72-07794 


WEST  VALLEY  REPROCESSING  PLANT.  EN- 
VIRONMENTAL REPORT.  PLUTONIUM  FUEL 
PLANT. 

Nuclear  Fuel  Services,  Inc.,  Rockville,  Md 
For  primary  bibliographic  entry  see  Field  06G. 
W72-07819 


EXPERIMENTAL  TRANSMISSION  OF 

SCHISTOSOMA     MANSONI     IN     BRACKISH 
WATERS, 

Harvard  School  of  Public  Health,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-07821 


CONCENTRATIONS  OF  PU,  CO  AND  AG 
RADIONUCLIDES  IN  SELECTED  PACIFIC 
SEAWEEDS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 
Calif. 

K.  M.  Wong,  V.  F.  Hodge,  and  T.  R.  Folsom. 
Available  from  the  National  Technical  Informa- 
tion Service  as  CONF  710817-1  $3.00  in  paper 
copy,  $0.95  in  microfiche.  (1971)  1  lp. 

Descriptors:  "Radioactivity  effects,  'Monitoring, 

•Marine  algae,  Rhodophyta,  Phaeophyta,  'Cobalt 

radioisotopes.  Nuclear  wastes,  Path  of  pollutants, 

Estuarine  environment.  Radioactivity  techniques, 

Absorption. 

Identifiers:  'Plutonium,  'Silver  radioisotopes. 

Red  algae  near  a  nuclear  plant  showed  evidence  of 
enhanced  Co-58,  Co-60,  and  Ag-110  (Typical 
radioactivities  were  2200,  180,  and  260  dpm/kg  wet 
sample,  respectively.),  but  no  enhancement  of  Pu- 
239.  All  species  of  seaweed  were  contaminated 
with  Pu-239  from  (world-wide)  fallout,  but  further 
work  is  needed  to  show  the  correlation  between 
the  amount  in  the  sea  water  and  that  in  the 
seaweed.  (Bupp-ORNL) 
W72-07826 


A  SIMULTANEOUS  STUDY  ON  THE 
TRANSFER  OF  RADIOIODINE  FROM 
PASTURE  TO  MILK  AND  FROM  A  SINGLE 
ORAL  INTAKE  TO  MILK, 

Research  Inst,  of  National  Defence,  Stockholm 

(Sweden). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07827 


GEOHYDROLOGY  OF  TATUM  SALT  DOME 
AREA,  LAMAR  AND  MARION  COUNTIES, 
MISS.,  VELA  UNDJORM  PROGRAM:  PROJECT 
DRIBBLE, 

Geological  Survey,  Denver,  Colo. 
R.  E.  Taylor. 

Available  from  the  National  Technical  Informa- 
tion Service  as  VUF-1023,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  August  1971.  63 
P- 

Descriptors:  'Nuclear  explosions,  'Nuclear  en- 
gineering, 'Underground,  'Geohydrology, 
'Aquifers,  'Groundwater,  Hydrologic  aspects, 
Hydrology,  Water  levels,  Water  wells,  Stratig- 
raphy, Saline  deposits,  Sedimentary  rocks,  Water 
quality,  Mississippi. 

Identifiers:  Salt  domes,  Detonation  effects, 
'Tatum  salt  domes  (Miss). 

Geohydrology  in  the  Tatum  salt  dome  area  of 
Lamar  and  Marion  Counties,  Mississippi,  has  been 
studied  since  1961  in  support  of  the  U.S.  Atomic 
Energy  Commission's  safety  program  for  the  two 
nuclear  tests,  the  Salmon  and  Sterling  Events.  The 
data  relating  to  the  pretest  and  post  test  hydrologic 
conditions  at  the  Tatum  salt  dome  area  for  each 
test,  and  the  geologic  setting  as  it  relates  to  the 
hydrologic  investigations  are  summarized.  The  ef- 
fects of  the  nuclear  detonations  on  water  wells  and 
water  levels  in  the  vicinity  in  respect  to  water-well 
damage  resulting  from  the  nuclear  tests  in  the  salt 
stock  are  described.  (Houser-ORNL) 
W72-07828 


RADIOECOLOGICAL  STUDIES  IN  UTAH  SUB- 
SEQUENT TO  THE  BANEBERRY  EVENT, 

Utah  Univ.,  Salt  Lake  City. 
R.  C.  Pendleton,  J.  S.  Koranda,  and  W.  W. 
Wagner. 

Available  from  NTIS  as  UCRL-73089,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  Paper  for  publica- 
tion in  the  proceedings  of  the  Third  National  Sym- 
posium on  Radioecology,  Radionuclides  in 
Ecosystems,  Oak  Ridge,  Tenn,.  May  10-12,  1971. 
CONF.  710501-44.  September  8,  1971 .  47  p. 

Descriptors:  'Iodine  radioisotopes,  'Environ- 
ment, 'Environmental  effects,  'Plants,  'Popula- 
tion, 'Precipitation  (Atmospheric),  Public  health. 
Water  pollution,  Water  pollution  sources,  Ac- 
cidents, Hazards,  Path  of  pollutants,  Food  chains, 
Milk,  'Utah. 

Identifiers:  Hazard  analysis,  Concentration, 
Deposition,  Child's  thyroid. 

Iodine  radionuclides  constituted  the  major  hazard 
from  accidental  venting  of  the  Baneberry  weapons 
test.  Environmental  sampling  produced  data  to 
estimate  the  dose  to  a  child's  thyroid  (about  0.012 
rem).  If  the  accident  had  taken  place  in  the 
summer  when  dairy  animals  were  eating  fresh 
forage,  the  dose  through  the  cow-milk  pathway  to 
a  0-2  year  old  child  would  have  been  1.3  rem  for 
dry  deposition,  and  about  100  rem  for  rainout 
deposition.  (Houser-ORNL) 
W72-07845 
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WATER  POLLUTION  CONTROL  IN  CATTLE 
FEEDLOTS, 

Robert   S.   Kerr   Water  Research   Center,   Ada, 

Okla. 

J.  L.  Witherow,  and  M.  R.  Scalf. 

Mimeo,   September   1970,   2  fig.    EPA   Program 

13040—09/70. 


Descriptors:  'Farm  wastes,  'Water  pollution 
sources,  Cattle,  Surface  runoff,  Waste  disposal, 
Waste  water  disposal,  Waste  water  treatment, 
Feed  lots,  Livestock,  Confinement  pens,  Manage- 
ment. 

The  nature  and  cause  of  water  pollution  from  cat- 
tle feedlots  is  briefly  described.  Current  waste 
management  alternatives  are  dependent  upon  the 
rational  for  land  disposal.  Two  major  research  pro- 
jects are  described  on  irrigation  with  rainfall  ru- 
noff from  the  feedpen  and  on  rates  of  manure 
disposal  on  crop  lands.  Unconventional  waste 
management  alternatives  involve  production 
process  change,  reuse  of  waste  through  pyrolysis, 
or  refeeding  and  redesign  of  the  production  facili- 
ties. (EPA  abstract) 
W72-07322 


ANIMAL      FEEDLOT       WASTE       PROGRAM 
RESEARCH  NEEDS, 

Robert   S.   Kerr  Water  Research  Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-07324 


MEATPACKING  WASTE  MANAGEMENT 
RESEARCH  PROGRAM, 

Robert  S.  Kerr  Water  Research  Center,  Ada, 
Okla. 

J.  L.  Witherow. 

The  National  Provisioner,  Vol.  164,  No.  12,  p  12- 
18,  March  20,  197!,  9  fig,  1  tab,  10  ref.  EPA  Pro- 
gram 12060FGF-02/71. 

Descriptors:    'Industrial   wastes,    'Waste    water 

treatment.  Canneries,  By  products,  Waste  water 

disposal,   Research  and   development,   Projects, 

Contracts. 

Identifiers:  'Meatpacking  wastes,  Packinghouse. 

Meatpacking  waste  management  research  is  car- 
ried out  by  the  Robert  S.  Kerr  Water  Research 
Center  through  inhouse,  grant  and  contract  pro- 
jects. The  objective  of  this  research  is  to  develop 
and  demonstrate  technology  to  achieve  the 
required  degree  of  pollution  control  by  least  or 
reasonable  cost  methods  for  the  meat  industry. 
The  meat  industry  is  the  number  one  potential  pol- 
luter among  the  food  and  kindred  industry  in  terms 
of  pounds  of  BOD.  The  priority  of  research  needs 
are:  collection  and  recovery  of  by-products,  reuse, 
treatment  and  disposal.  The  number  of  on  going 
projects  in  each  of  these  catagories  is  presented. 
The  inhouse  research  projects  are  to  meet  the  spe- 
cial need  of  the  many  small  plants  they  are 
directed  to  develop  simplified  wastewater  treat- 
ment systems  and  by-product  recovery  of  paunch 
and  blood.  For  each  grant  research  project,  the 
detail  objectives,  date  awarded,  amount  of  award, 
location  of  facilities,  and  schematic  diagram  of  the 
system  is  given.  The  status  and  completion  date 
are  described.  The  means  for  industry  participa- 
tion in  the  grant  and  contract  programs  are 
described.  In  addition  to  the  legal  constraints  on 
the  grant  program,  information  and  suggestion  to 
simplify  application  for  a  grant  are  given.  (EPA  ab- 
stract) 
W72-07325 


ECONOMIC    ANALYSIS    OF    ALTERNATIVE 
WATER  POLLUTION  CONTROL  MEASURES, 

Iowa    State    Water    Resources    Research    Inst., 

Ames. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07362 


SPRINKLER  APPLICATION  OF  ANAEROBI- 
CALLY  TREATED  SWINE  WASTES  AS 
LIMITED  BY  NITROGEN  CONCENTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 
J.  K.  Koeliker. 

Ph.D.  Thesis,  1972.  203  p,  1 1  fig,  66  tab,  60  ref,  16 
append.  OWRR  A-021-IA  (6). 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  *Anaerobic  conditions,  Irrigation, 
♦Chemical  oxygen  demand,  Denitrification, 
*Nitrogen,  Application  rates,  Phosphorus, 
Lagoons,  *Farm  wastes,  'Wastewater  treatment, 
♦Water  reuse,  'Sprinkler  irrigation,  Soils,  Hogs, 
Wastewater  disposal,  Sands,  Clays. 
Identifiers:  *Swine  wastes. 

The  effectiveness  of  soil  as  a  final  treatment  and 
disposal  system  for  anaerobically  treated  swine 
wastes  was  examined.  Anaerobic  lagoon  effluent 
was  applied  to  grass  covered  and  tile  drained  field 
by  sprinkler  irrigation  during  the  May-October 
season.  Over  a  3-year  period,  average  concentra- 
tions in  the  tile  drainage  were  5-21  percent  of  the 
COD,  20-40  percent  of  the  nitrogen  and  1-10  per- 
cent of  the  phosphorus  applied  in  the  anaerobic 
lagoon  effluent.  In  4-ft.  laboratory  soil  columns 
with  soils  ranging  in  texture  from  sand  to  silty  clay 
loam,  less  than  10  percent,  on  a  mass  basis,  of  the 
nitrogen  added  in  anaerobic  lagoon  effluent  was 
lost;  unless  the  soil  became  so  waterlogged  that  at 
some  time  during  a  45-wk.  period  it  would  no 
longer  infiltrate  the  2  inches/wk.  applied.  Addition 
of  20  tons/acre  of  oats  straw  as  an  energy  source 
to  the  top  six  inches  of  half  the  columns  did  not 
improve  nitrogen  losses.  All  textures  of  soils 
removed  more  than  95  and  99.8  percent  of  the 
COD  and  phosphorus,  respectively,  from  the  per- 
colate. Soil  has  a  great  potential  to  remove  ox- 
ygen-demanding material  (COD)  and  phosphorus 
from  anaerobic  lagoon  effluent;  however,  its  ef- 
fectiveness as  a  final  treatment  system  is  limited 
by  an  inability  to  successfully  remove  nitrogen. 
Therefore,  anaerobic  lagoon  effluent  should  be 
considered  as  a  very  dilute  solution  of  liquid 
nitrogen  and  its  application  to  soil  restricted  to 
rates  that  are  consistent  with  the  nitrogen  require- 
ments of  crops  grown  on  the  disposal  area. 
(Powell-Iowa  State) 
W72-07364 


CLARIFICATION  OF  AND  PHOSPHATE 
REMOVAL  FROM  SEWAGE, 

Dow  Chemical  Co.,  Midland,  Mich.  (Assignee). 
Ronald  F.  Wukasch. 

U.  S.  Patent  No.  3,506,570,  2  p,  2  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  873,  No.  2,  p  559,  April  14,  1970. 

Descriptors:  'Patents,  'Phosphates,  Waste  treat- 
ment. Water  pollution,  Sewage  treatment,  Mu- 
nicipal wastes.  Industrial  wastes,  Separation 
techniques.  Chemical  wastes,  'Nutrient  removal, 
'Pollution  abatement,  Flocculation,  'Wastewater 
treatment. 

Phosphate  content  is  reduced  by  incorporating 
about  10  to  30  parts  per  million  by  weight  of 
trivalent  aluminum  ion  into  the  waste.  This  is  fol- 
lowed by  the  application  of  an  acrylamide-acrylic 
copolymer  under  flocculating  conditions.  Mixing 
requires  at  least  3  minutes.  After  settling  the  solids 
separate.  (Sinha-OEIS) 
W72-07372 


UNUSUAL  SEWER  SYSTEM  ELEMENTS  AT 
CHARLESTON,  SOUTH  CAROLINA, 

Hazen  and  Sawyer,  New  York. 

C.  Richard  Walter. 

J  Water  Pollut  Contr  Fed.  43  (9):  1921-  1928.  1971. 

Illus.  Map. 

Descriptors:  South  Carolina. 

Identifiers:  Charleston,  Elements,  Sewer,  System. 

Charleston  Harbor  is  a  natural  seaport.  The  Char- 
leston peninsula  is  underlain  with  soft  ground 
(marl).  Because  of  the  geologic  factors,  risk  of 
damage  to  historical  buildings  and  the  destruction 
of  normal  city  functions,  deep  tunnels  were  used 
for  transportation  of  wastewater  to  a  treatment 
plant  on  a  small  island  in  the  Ashley  River.  The 
tunnels  were  80  to  100  ft  (24  to  30  m)  below  the 
surface.  In  most  cases,  the  drop  pipes  would  be 
located  in  a  tunnel  construction,  and  access  shaft 
tunneling    was    accomplished    using    a    rotating 


boom-mounted  excavating  head  on  a  tractor.  Steel 
ribs  with  wood  lagging  and  blocking  were  installed 
to  control  spalling.  A  pumping  station  on  the  island 
is  135  ft  (91  m)  deep  with  pumps  around  the  wet 
well.  Access  to  the  pump  room  is  by  elevator.  The 
outfall  is  to  the  Ashley  River.  The  pipe  is  a  steel 
cylinder  prestressed  concrete  pipe  supported  by 
piles.  The  piles  were  driven  into  a  trench  to  an  em- 
bedment of  15  ft  (4.6  m).--Copyright  1972,  Biologi- 
cal Abstracts,  Inc. 
W72-07465 


REMOVAL  OF  TRACE  AMOUNTS  OF  DIEL- 
DRIN  FROM  AQUEOUS  SOLUTION  USING 
ELECTROCHEMICALLY  TREATED  CARBON, 

Virginia    Polytechnic    Inst,     and    State    Univ., 
Blacksburg.  Dept.  of  Chemical  Engineering. 
S.  Azar. 

M.S.  Thesis,  December  1971.  81  p,  20  fig,  15  tab, 
39  ref.  OWRR  A-032-VA  (2). 

Descriptors:  'Dieldrin,  'Pesticides,  'Adsorption, 
'Waste  water  treatment,  'Carbon,  'Aqueous  solu- 
tions, Electrochemistry,  'Activated  carbon,  Dif- 
fusivity,  Porosity. 

Identifiers:  'Electrochemically  treated  carbon, 
Desorption,  'Diffusivity  constants. 

Whether  the  actual  adsorptive  capacity  of  carbons 
is  increased  by  electrochemical  activation  was  in- 
vestigated. Graphitar  type  carbon,  grades  25  and 
39,  were  used.  A  purification  unit  was  designed  to 
measure  the  adsorptive  capacity  of  carbon  with 
respect  to  time.  Equilibrium  experiments  were 
conducted  to  determine  the  equilibrium  relations 
between  the  aqueous  Dieldrin  solution  and  car- 
bons. The  purification  cell  was  designed  in  such  a 
way  that  when  loaded  with  carbons,  it  has  two 
blocks  of  carbon  with  a  0.035  inch  spacing 
between  them,  through  which  the  aqueous  Diel- 
drin solution  flows.  Fresh  carbons  were  subjected 
to  the  adsorption  experiments  for  20  days;  then  a 
7-day  desorption  experiment  was  conducted  to 
desorb  the  Dieldrin  from  carbons  by  means  of 
fresh  distilled  water.  The  carbons  were  then  elec- 
trochemically activated  and  subjected  to  adsorp- 
tion and  desorption  experiments  once  more.  The 
results  from  these  purification  unit  experiments 
gave  modest  increases  in  the  adsorptive  capacities 
of  carbons.  In  the  equilibrium  experiments  the  car- 
bon samples  were  suspended  into  aqueous  Diel- 
drin solutions  in  beakers  by  nickel-chrome  wires. 
The  results  of  these  experiments  gave  the 
equilibrium  relations  between  aqueous  Dieldrin 
solutions  and  several  carbon  surfaces.  These  rela- 
tions were  approximated  by  straight  lines  over  the 
range  of  concentration  of  interest.  Fick's  second 
law  was  applied  to  the  adsorption  problem.  This 
analytical  solution  and  the  results  from  equilibri- 
um experiments  were  combined  to  obtain  the  dif- 
fusivity constants  for  carbons.  It  was  observed 
that  the  diffusivity  constants  calculated  increased 
both  with  activation  and  porosity. 
W72-07528 


TASTE  AND  ODOUR  IN  WATER  SUPPLIES  IN 
GREAT  BRITAIN:  A  SURVEY  OF  THE 
PRESENT  POSITION  AND  PROBLEMS  FOR 
THE  FUTURE, 

Bristol  Waterworks  (England). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07536 


A  GLANCE  OVER  POLYELECTROLYTES, 

Engineering  Coll.,  Karad  (India). 
S.  P.  Ganu. 

J  Shivaji  Univ.  2/3  (3/4/5/6):  105-109.  1969/70.  Il- 
lus. 

Identifiers:  Electrolytes,  Electrophoresis,  Treat- 
ment, Waste. 

The  synthetic  or  natural  polyelectrolytes  are  being 
increasingly  used  for  various  water  and  waste- 
water treatment  processes.  The  effective  applica- 
tion of  such  polyelectrolytes  can  be  made  if  the 
theory  of  their  action  is  properly  known.  The 


evaluation  of  zeta  potential  and  determination  of 
mobility  of  colloidal  particles  by  microelec- 
trophoresis have  achieved  an  importance  in  recent 
years.  The  history  and  recent  developments  in  the 
use  of  polyelectrolytes  in  different  countries  are 
analyzed. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07551 


THE  INFLUENCES  OF  WATER  POLLUTION 
ON  UTILITY  OF  WATER  BY  INDUSTRY, 

Nalco  Chemical  Co.,  Chicago,  111.  Pollution  Con- 
trol Dept. 
F.  N.  Kemmer. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  1 1 ,  p  708-710,  1  tab,  2  fig,  10  ref, 
November  1970. 

Descriptors:  'Water  pollution,  'Industrial  water, 
'Sewage  effluents,  Water  pollution  control,  Test- 
ing, Water  reuse,  Costs,  'Water  utilization,  Il- 
linois, On-site  investigations,  Treatment  facilities. 
Identifiers:  *Des  Plaines  River. 

Sewage  plant  effluent  can  be  a  valuable  source  of 
industrial  water,  but  its  degree  of  response  to  con- 
ventional chemical  treatments  must  be  carefully 
investigated  for  each  situation.  Three  kinds  of 
water  reuse  systems  are  discussed:  (1)  a  plant 
which  recycles  water  within  its  own  confines  by  a 
cascade  system,  (2)  a  plant  down  river  which  col- 
lects discharges  from  other  plants  and  from  the 
City,  and  (3)  a  plant  which  directly  uses  municipal 
sewage  plant.  The  effluent  usually  contains  con- 
taminants which  are  effective  inhibitors  of  CaC03 
precipitation  at  ambient  temperature.  This  inhibi- 
tory effect  is  destroyed  at  temperatures  exceeding 
160  deg  F,  which  suggests  that  the  inhibitors  may 
be  proteinaceous.  They  may  be  coagulated  and 
removed  from  the  system  at  higher  temperatures. 
These  inhibitors  are  sufficiently  powerful  to  exert 
a  significant  effect,  even  at  substantial  dilutions  of 
sewage  plant  effluent  with  fresh  water.  Studies 
conducted  on  the  Des  Plaines  River,  below  Joliet, 
Illinois,  illustrate  the  importance  of  on-site  testing. 
Using  such  bench  study  data,  it  is  possible  to  as- 
sign realistic  figures  to  the  capital  and  operating 
costs  expected  for  treatment  of  the  contaminated 
river  water  for  process,  cooling,  and  boiler  feed 
uses.  The  cost  of  these  on-site  studies  is  many 
times  repaid  over  the  life  of  the  plant  operation.  It 
is  a  great  risk  to  rely  simply  on  an  analysis  of  a  raw 
water  source  to  predict  the  utility  of  the  source  to 
industry,  if  it  is  established  that  the  source  is  con- 
taminated with  sewage,  although  the  sewage  might 
be  adequately  treated  by  today's  standards. 
(Strachan-Chicago) 
W72-07619 


UTILITY  RATES  FOR  WASTEWATER  OPERA- 
TIONS, 

Dallas  Water  Utilities  Dept.,  Tex. 
H.  J.  Graeser. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  2,  p  82-84,  February  1971,  2 
photo. 

Descriptors:     'Waste    water    disposal,     'Water 
supply,    'Utilities,    Rates,    'Financing,    Costs, 
'Waste  water  treatment,  Sewerage. 
Identifiers:   'Wastewater  utility,  Tax  base,  Flat 
rate,  Balance  of  costs. 

A  self-supporting  wastwater  utility  is  defined. 
Most  cities  are  not  operating  their  wastewater 
facilities  as  a  utility.  The  concept  of  the  sewerage 
system  as  a  utility  does  not  represent  a  universal 
approach.  Combined  water  and  sewage  systems 
have  been  met  by  hysteria  on  the  part  of  the  en- 
vironmentalists. As  a  result,  enthusiastic  response 
to  the  idea  is  not  present.  The  wastewater  ut llity  is 
becoming  an  increasing  burden  and  liability  to  the 
water  utility,  by  reason  of  public  image  and  finan- 
cial demands.  Combined  water  and  sewer  charges 
are  discussed.  Only  three  elements  offer  an  equita- 
ble approach  for  wastewater  utility  rates:  (1)  the 
tax  base,  (2)  flat  rate,  and  (3)  balance  of  costs. 
(Strachan-Chicago) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


W72-07622 


JOINT  DISCUSSION  -  RECLAMATION  AND  IN- 
DUSTRIAL REUSE  OF  AMARILLO'S  WASTE- 
WATER, 

Amarillo  Water  Reclamation  and  Sewage  Treat- 
ment Plant,  Tex. 
C.  H.  Scherer. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  3,  p  159-162,  March  1971.  3  fig. 

Descriptors:     'Reclamation,     'Industrial    water, 
•Water  reuse,  Waste  water  treatment,  Conserva- 
tion, Reclaimed  water,  Water  supply,  Costs,  Stan- 
dards, Effluents,  Texas. 
Identifiers:  *  Amarillo  (Tex). 

The  operation  of  the  wastewater  facility  in  Amaril- 
lo, Texas  is  described.  The  reclaimed  water  con- 
tract with  industry  contains  the  following  basic 
provisions  between  the  parties  involved:  (1)  The 
City  of  Amarillo  would  construct  a  new  sewage 
treatment  plant  consisting  of  primary  treatment, 
secondary  activated  sludge  treatment,  and  a  facili- 
ty for  three  days  storage  of  treated  sewage  ef- 
fluent, incorporating  a  reclaimed  water  pumping 
station,  transmission  line  from  the  sewage  plant  to 
the  industrial  plants,  and  other  units  as  may  be 
necessary  to  provide  suitable  industrial  water.  (2) 
The  industrial  customers  would  provide  such  addi- 
tional water  treatment  as  may  be  necessary  to 
make  the  reclaimed  sewage  effluent  suitable  for 
their  desired  needs.  (3)  The  City  of  Amarillo  would 
provide  a  reclaimed  sewage  effluent  with  the  pH 
range  between  6.8  and  9.0,  suspended  solids  not 
exceeding  25  mg  11,  BOD  not  exceeding  25  mg  1 1 , 
total  dissolved  solids  not  exceeding  1,400  mg  1, 
and  chlorine  residual  of  delivered  water  at  least  0.1 
mg  1.  These  criteria  are  in  fact  arbitrary  limits, 
capable  of  flexibility.  Some  advantages  of  this  ap- 
proach to  water  conservation  and  reuse  include: 
(1)  revenue  from  the  sale  of  once-used  water  helps 
offset  the  cost  of  a  necessary  facility,  wastewater 
treatment,  (2)  low  cost  industrial  water  helps  to 
bring  industry  into  the  community  and  (3)  a  valua- 
ble water  supply  is  enlarged  by  every  gallon  of 
reclaimed  sewage  effluent  used  by  industry.  (See 
also  W72-07629)  (Strachan-Chicago) 
W72-07628 


JOINT  DISCUSSION  -  RECLAMATION  AND  IN- 
DUSTRIAL REUSE  OF  AMARILLO'S  WASTE- 
WATER, 

Southwestern  Public  Service  Co.,  Amarillo,  Tex. 
S.  L.  Terry. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  3,  p  162-164,  March  1971.  1  tab, 
7ref. 

Descriptors:     'Reclamation,     'Industrial    water, 
'Water  reuse.   Hydroelectric   plants,    Effluents, 
Water  supply,  Conservation,  Economics,  Texas. 
Identifiers:      'Amarillo     (Tex),     'Southwestern 
Public  Service  Company  (SPSC). 

Southwestern  Public  Service  Company  (SPSC) 
needed  to  construct  a  new  steam-electric  power 
generating  station  in  the  Amarillo,  Texas  area.  The 
station  required  cooling  towers  for  steam  con- 
densing. The  Amarillo  wastewater  treatment  plant 
effluent  was  available  and  acceptable  as  a  de- 
pendable water  supply.  Users  of  wastewater  treat- 
ment plant  effluent  must  contend  with:  (1)  average 
non  filterable  solids  added  to  potable  water,  (2) 
The  water  quality  which  is  affected  by  retention 
time,  temperature,  and  the  presence  or  absence  of 
materials  toxic  to  bacterial  life  used  to  degrade  the 
organic  material  present  in  the  sewage,  and  (3)  the 
variability  of  the  chemical  and  biological  nature  of 
the  effluent.  The  coagulant  aids,  the  lime  treat- 
ment, and  the  scale  control  of  the  SPSC  are 
discussed  and  evaluated.  Interest  in  demineraliz- 
ing  wastewater  treatment  plant  effluent  is  not  en- 
tirely promulgated  by  economics.  If  the  SPSC 
process  proves  successful,  it  will  be  an  interesting 
demonstration  in  water  reuse  and  conservation,  i. 
e.,  a  modern  steamelectric  power  plant  operating 
on  reclaimed  water.  One  problem  still  remains  of 


converting  the  wastewater  into  drinking  water. 
(See  also  W72-07628)  (Strachan-Chicago) 
W72-07629 


TOC  ANALYSIS  FOR  MONITORING  TERTIA- 
RY TREATMENT  PROCESS  EFFICIENCY, 

Beckman  Instruments,  Inc.,  Fullerton,  Calif. 
R.  H.Jones. 

Water  and  Sewage  Works,  Vol  119,  No  3,  p  72-74, 
March  1972.  5  fig,  1  tab. 

Descriptors:  'Sewage,  'Instrumentation,  Sewage 
treatment,  Influent  streams,  Inflow,  Tertiary 
treatment,  Sewage  effluents,  Monitoring,  Carbon 
dioxide,  Aqueous  solutions,  Water  quality  control, 
Pollutant  identification,  Laboratory  equipment, 
Carbon,  Carbonates,  Chemical  oxygen  demand. 
Identifiers:  'Total  organic  carbon,  'Inorganic  car- 
bon, Total  organic  carbon  analyzer,  Infrared 
analyzer,  Precision,  Detection  limits. 

Total  organic  carbon  (TOC)  is  the  best  measurable 
parameter  that  can  be  used  for  monitoring  the  effi- 
ciency of  the  tertiary  treatment  process  in  remov- 
ing organics  which  survive  the  secondary  treat- 
ment process.  TOC  and  COD  analyses  were  made 
at  ten  sample  points  in  a  carbon  bed  tertiary  treat- 
ment process.  TOC  determinations  were  made 
with  a  Beckman  Model  915  Total  Organic  Carbon 
Analyzer  which  is  designed  to  quantitatively  mea- 
sure organic  carbon  in  aqueous  solution.  With  this 
analyzer,  one  sample  is  burned  at  high  tempera- 
ture (950  degree  C)  and  a  second,  at  low  tempera- 
ture (150  degree  C)  to  produce  C02  which  is  car- 
ried through  the  flow  cell  of  a  non-dispersive  in- 
frared analyzer.  Recorded  peak  heights  from  the 
two  samples  are  proportional  to  the  total  carbon 
and  inorganic  carbon,  respectively,  in  the  aqueous 
samples.  The  difference  between  the  two  recorded 
peaks  indicates  TOC.  Pretreatment  of  samples 
with  hydrochloric  acid  allows  a  more  sensitive 
means  of  inorganic  concentrations.  This  also  per- 
mits the  use  of  larger  samples  and  can  increase  in- 
strument sensitivity  to  0-10  mg/1  full  scale. 
(Mackan-Battelle) 
W72-07714 


WHAT  THE  WASTEWATER  PLANT  EN- 
GINEER SHOULD  KNOW  ABOUT  CEN- 
TRIFUGES/2, 

Pennwalt  Corp.,  Warminster,  Pa.  Sharpies  Cen- 
trifuges. 
J.  R.  Townsend. 

Water  and  Wastes  Engineering,  Vol  6,  No  1 2,  p  35- 
37,  December  1969.  1  fig,  1  tab. 

Descriptors:    'Centrifugation,    Costs,    Operation 

and  maintenance,  'Waste  water  treatment,  'Water 

treatment,  'Waste  treatment,  Municipal  wastes, 

Equipment. 

Identifiers:  'Machine  variables,  Selection. 

Operating  and  cost  factors,  selection  rationale, 
maintenance  procedures,  and  applications  for  cen- 
trifugation are  outlined.  Operating  factors  in- 
cluded: maximum  flow  estimation;  liquid  requiring 
clarification;  type  and  percent  solids  concentra- 
tion; system  pressures;  chemical  conditioning; 
screens;  and  preconditioning  equipment.  Cost  fac- 
tors were:  installed  equipment  cost;  interest  on 
money;  amortization  expenditures;  plant  space 
requirements;  power;  operation  and  maintenance 
needs;  down-time;  and  standby  equipment  for 
100%  operation.  An  ideal  centrifuge  is  described. 
Practical  parameters  considered  were  maximum 
allowable  solids  in  effluent;  moisture  content  of 
solids;  space  requirements;  available  capital; 
gravity  forces  and  speed  effect  on  effective 
capacity;  liquid  depth;  length  to  bowl  diameter 
ratio;  and  volumetric  capacity.  Each  centrifuga- 
tion application  must  be  examined  on  its  own 
merits.  Items  require  checking.  These  are,  bearing 
lubrication,  power  consumption,  line  voltage  regu- 
lation, vibration  limits,  visual  inspection,  and 
unusual  noises  and  odors.  Inspection  intervals  are 
once  each  six  months  for  maximum  service.  Cen- 
trifugation applications  for  paper  mill,  municipal. 


refinery,  steel  mill,  and  water  treatment  plant 
wastes  are  tabulated  for  solid-bowl  scroll,  disc- 
type nozzle,  and  solid-bowl  basket  machines.  (See 
also  W72-07762)  (Nardozzi-AWWA) 

W72-07763 


THE    GREAT    EAU    SCHEME:    NORTH-EAST 
LINCOLNSHIRE  WATER  BOARD, 

North  East  Lincolnshire  Water  Board,  Lincoln 

(England). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07764 


DIDDINGTON  TREATMENT  WORKS:  GREAT 
USE  WATER  SUPPLY  SCHEME, 

Binnie  and  Partners,  London  (England). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07765 


DESIGN  AND  OPERATION  OF  THE  CAR- 
MONEY  WATER  TREATMENT  WORKS: 
FAUGHAN  RIVER  SCHEME  -  LONDONDERRY 
R.D.C., 

Permutit  Company,  Ltd.,  London  (England). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-07766 


DESIGN  AND  CONSTRUCTION  OF  THE  FIXBY 
WATER  TREATMENT  WORKS  FOR  THE 
WAKEFTELD  AND  DISTRICT  WATER  BOARD, 

Wakefield  and  District  Water  Board,  Yorkshire 

(England). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07767 


DESIGN   OF  YORKSHIRE   DERWENT   HEAD- 
WORKS, 

North  East  Lincolnshire  Water  Board,  Lincoln 

(England). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07768 


SOURCE  CONTROL  OF  WATER  TREATMENT 
WASTE  SOLDDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  05F. 

W72-07771 


TOLEDO  METROPOLITAN  AREA  WATER 
AND  WASTE  WATER  PLAN  FOR  1990. 

Finkbeiner,  Pettis  and  Strout,  Limited,  Toledo, 

Ohio. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-07782 


STORM  WATER  PROBLEMS  AND  CONTROL 
IN  SANITARY  SEWERS,  OAKLAND  AND 
BERKELEY,  CALIFORNIA. 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-07785 


HEAT  SHRINKABLE  TUBING  AS  SEWER  PIPE 
JOINTS. 

Western  Co.,  Richardson,  Tex. 

Available  from  NTIS  as  PB-208  816,  $0.95  in 
microfiche.  Environmental  Protection  Agency, 
Water  Quality  Office,  Research  Series,  June  1971. 
Ill  p,  36  fig,  4  tab,  18  ref.  EPA  Program  11024 
FLY  06/7 1.14-12-854. 

Descriptors:  'Joints  (Connections),  'Sewers, 
'Sewerage,  'Pipelines,  'Joint  costs,  Material  test- 
ing, Watertight,  Infiltration,  Pipelines,  Conduits, 
Construction  costs,  Prototype  tests.  Inflow,  Cost 
analysis. 

Identifiers:  'Polyolefin,  'Heat  shrinkable  tubing, 
Waterproof  joints. 
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Preliminary  testing  had  indicated  that  commercial 
sewer  pipe  might  be  coupled  in  tight  waterproof 
joints  using  the  heat  shrinkable  plastic  tubing 
(HST)  developed  and  used  extensively  in  the  elec- 
tronics and  aerospace  industries.  Laboratory  stu- 
dies of  such  materials  and  joints  were  conducted 
to  determine  their  characteristics  and  their  opera- 
tional and  economic  feasibility.  A  wide  variety  of 
HST  materials  and  joints  were  tested  in  addition  to 
conventional  joints  for  clay,  concrete  and 
asbestos-cement  pipes.  The  results  of  both  small 
scale  tests  and  full  scale  tests  using  commercial  8- 
inch  sewer  pipe  indicated  that  a  polyolefin  with  a 
polymeric  base  hot  melt  adhesive  produced  the 
most  durable,  watertight  joints  and  were  signifi- 
cantly superior  in  performance  compared  to  exist- 
ing pipe  joining  mechanisms.  In  addition,  the  cost 
analysis  indicated  that  HST  joints  are  economi- 
cally feasible  and  compare  favorably  to  conven- 
tional joints  when  considering  both  material  and 
installation  costs.  The  HST  joint  requires  no  sig- 
nificant departure  from  current  installation  prac- 
tice and  is  equally  adaptable  to  repair  of  installed 
commercial  pipe  and  joints.  Field  development 
and  in-use  demonstration  of  the  HST  system  is 
recommended.  (Poertner) 
W72-07786 


ELECTROCHEMICAL  TREATMENT  OF  ACID 
MINE  WATERS. 

Tyco  Labs.,  Inc.,  Waltham,  Mass. 

Copy  available  from  GPO  Sup  Doc  as 
EP2.10:14010  FNQ  02/72,  $1.00;  microfiche  from 
NTIS  as  PB-208  820,  $0.95.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  February  1972,  81  p,  26  fig,  17  tab,  19  ref. 
EPA  Program  14010  FNQ  02/72.  Contract  14-12- 
859. 

Descriptors:  *Acid  mine  water,  *Electrolysis, 
•Oxidation,  Iron,  Lime,  Chemical  precipitation, 
Cost  analysis.  Anodes,  Cathodes,  Electrodes, 
'Electrochemistry,  Separation  techniques. 
Laboratory  tests,  'Waste  water  treatment. 

Synthetic  acid  mine  drainage  (AMD)  water  was 
prepared  by  draining  tap  water  through  waste  coal, 
and  the  resulting  AMD  was  treated  on  a  laboratory 
scale  by  an  electrolytic  oxidation  process.  Tests  of 
fluidized  bed,  packed-bed,  and  annular  flow  proto- 
type reactors  demonstrated  the  packed-bed  reac- 
tor to  be  most  efficient.  Oxidation  of  Fe2+  to 
Fe3+  takes  place  on  a  carbon  electrode  at  a  mass 
transport  limited  rate,  while  hydrogen  evolution 
occurs  on  a  polished  316  stainless  steel  cathode, 
limited  by  a  slower  electrochemical  kinetic  step. 
Preliminary  economic  analyses,  using  a  packed- 
bed  reactor,  indicated  total  costs  in  the  range  of  1 1 
to  72  cents  per  1000  gallons,  as  compared  to  20 
cents  to  $2.00/gal  for  conventional  lime  treatment. 
Additional  cost  savings  are  possible  for  large  in- 
stallations from  sale  of  the  electrolytically 
produced  hydrogen.  The  electrolytic  process  is 
free  from  both  the  safety  hazards  associated  with 
radio  isotope-induced  oxidation  and  the  tempera- 
ture dependence  of  biological  oxidation  methods. 
(Lowry-Texas) 
W72-07799 


FEASIBILITY  STUDY  OF  REGENERATIVE 
FIBERS  FOR  WATER  POLLUTION  CONTROL. 

Uniroyal,  Inc.,  Wayne,  N.J. 

Copy  available  from  GPO  Sup  Doc,  $0.75; 
microfiche  from  NTIS  as  PB-208  82 1 ,  $0.95.  Water 
Pollution  Control  Research  Series,  Environmental 
Protection  Agency,  October  1970,  74p,  28  fig,  15 
tab,  14  ref.  EPA  Program  17040  DFC  10/70.  Con- 
tract 14-12-815. 

Descriptors:  *Ion  exchange,  'Separation 
techniques,  'Membranes,  'Polymers,  Anion 
exchange,  Cation  exchange.  Selectivity,  Strength, 
Chemical  reactions.  Resins,  Ion  transport, 
Laboratory  tests,  'Waste  water  treatment,  'Fibers 
(Plant). 

Identifiers:  'Fibers,  Breakthrough,  'Exhaustion- 
regeneration  cycles,  'Sulfonation. 


High  molecular  weight  organic  polymers  co-spun 
with  fiber-forming  polymers  and  cross  linking 
agents  have  been  successfully  spun  into  fiber  and 
chemically  treated  to  produce  ion  exchanging 
fibers,  as  opposed  to  the  conventional  beads. 
Styrene  sulfonic  acid  cation  exchange  fibers  hav- 
ing capacities  up  to  4.2  meg/gm  dry  fiber  were 
prepared,  using  polypropylene  and  polybutadiene 
as  fiber-forming  polymer  and  cross  linking  agent 
respectively.  By  cutting  the  fibers  to  very  short 
lengths,  it  was  possible  to  test  these  materials  by 
column  elutions,  with  breakthrough  capacities  for 
ion  exchange  fibers  demonstrated  to  be  higher 
than  those  for  beads,  possibly  due  partly  to  a 
higher  exchange  rate  in  the  fibers.  Selectivities  of 
fibers  were  similar  to  those  of  conventional  beads, 
but  different  selectivities  for  the  fibers  may  be 
possible  due  to  anisotropic  swelling  of  the  fibers. 
Several  other  types  of  fibers  were  successfully 
fabricated,  and  further  testing  as  to  rate  of  attri- 
tion, effects  of  organic  foulants,  and  physico- 
chemical  studies  of  rates  and  selectivity  should  be 
performed.  (Lowry-Texas) 
W72-07800 


RECOVERY  AND  INCINERATION  OF  KRAFT 
MILL  SPENT  LIQUOR  BY  THE  FLUIDIZED 
BED  PROCESS, 

Olin  Corp.,  Pisgah  Forest,  N.C.  Ecusta  Paper  Div. 
D.  C.  Lea,  and  H.  Tomlinson. 
Proceedings,  Southern  Water  Resources  and  Pol- 
lution Control  Conference,  Vol  18,  1969,  p  101- 
110,  6  fig,  4  tab,  4  ref. 

Descriptors:  'Pulp  wastes,  'Incineration,  Tem- 
perature, Evaporation,  Sulfite  liquor.  Sulfur,  Flow 
rates,  Operation  and  maintenance,  Storage,  Air 
pollution,  'Waste  water  treatment.  Liquid  wastes, 
Industrial  wastes. 
Identifiers:  'Scrubbers. 

A  conventional  kraft  pulp  mill  operating  on  seed 
flax  tow  produces  less  than  75  tons/day  of  pulp. 
Preliminary  designs  for  effluent  disposal  demon- 
strated that  incineration  was  the  only  feasible 
waste  disposal  method  for  such  a  small  operation. 
Pretreatment  of  the  waste  prior  to  incineration  is 
required  to  concentrate  the  particles,  and  this  ac- 
complished using  two  modified  Baur  Pressafiners, 
and  a  hydrasieve.  Influent  to  the  incinerator  then 
consists  of  97,000  gals/day  of  combined  liquor 
from  the  kraft  pulping  process  and  the  waste  acid 
from  a  nearby  cellophane  plant.  Total  solids 
averages  14.4%  and  the  liquor  has  a  heat  content 
of  5680  BTU/lb  of  solids.  The  14  foot  diameter  bed 
reactor  is  designed  for  an  airflow  rate  of  7800  stan- 
dard 3ft/min,  with  a  fluidizing  velocity  of  2.5 
ft/sec.  Sulfur  guns  were  added  to  facilitate  in- 
troduction of  sulfur  into  the  reactor  to  make  a 
higher  sulfur  content  by-product  suitable  for  sale. 
Residual  carbon  levels  of  .05%  are  common 
demonstrating  the  thoroughness  of  the  unit.  All  ef- 
fluent gases  are  scrubbed,  preventing  further  air 
pollution.  Start-up  and  operational  problems  are 
discussed  in  detail.  (Lowry-Texas) 
W72-07801 

Chemical  Engineering,  Vol.  76,  No.  25,  November 
17,  1969,  pi  38  and  140,  2  fig. 

Descriptors:    'Contract    administration,    'Waste 
disposal,    'Waste    water    treatment,    'Industrial 
wastes,    Landfills,    Incineration,    Cost   analysis, 
'Waste  water  disposal. 
Identifiers:  'Contract  disposal,  Centralization. 

Since  late  1968,  the  idea  of  centralized  contract 
disposal  has  been  catching  on  in  many  different 
parts  of  the  country.  Several  centralized  plants  are 
already  in  operation  and  many  others  are  being 
planned.  The  first  contract  disposal  plant  was 
erected  at  Sarnia,  Ontario  by  Goodfellow  Enter- 
prises and  has  enjoyed  more  than  a  year  of  techni- 
cal and  economic  success.  The  Sarnia  plant  occu- 
pies 40  acres  of  a  100  acre  tract,  serves  from  20  to 
30  industries,  and  has  a  10  to  12  million  gallon/year 
capacity.  Five  disposal  systems  are  used  includ- 
ing: (1)  incinerating  burners  for  liquids;  (2)  bulk- 
waste  incinerators  for  bulk  materials;  (3)  lagoons 
for  temporary  holding  and  settling  of  liquids;  (4) 


property  for  landfill ing  of  residue;  and  (5)  deep 
well  disposal  of  clean  liquids.  Costs  range  from 
1.82  cents  to  6.235  cents/gallon  of  waste  treated. 
Advantages  to  a  participating  company  include:  (1) 
elimination  of  necessity  for  separate  facilities,  (2) 
cost  savings  in  many  instances;  and  (3)  once  the 
waste  is  contracted,  the  originating  company  has 
no  more  legal  obligations  for  its  disposal.  (Lowry- 
Texas) 
W72-07804 


SEWER  MAINTENANCE  COSTS, 

Santry  (I.  W.),  Inc.,  Dallas,  Tex. 

I.  W.  Santry,  Jr. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  15, 

No.  1,  San  Francisco,  Calif.  October  6,  1971.  30  p, 

8  fig,  9  tab. 

Descriptors:  'Sewers,  Operation  and  main- 
tenance, Data  collections,  Stop  logs,  Personnel, 
Cleaning,  Inspection,  Repairing,  Storm  runoff,  In- 
filtration, Manholes,  Protective  linings,  Plastic, 
'Replacement  costs,  'Cost  analysis.  Water  pollu- 
tion control,  'Operating  costs,  'Maintenance 
costs. 

Design  of  record  keeping  operations  for  sanitary 
and  storm  sewers  is  an  integral  part  of  municipal 
public  works,  regardless  of  whether  or  not  a  com- 
puter is  used.  Sufficient  information  regarding 
length  of  service,  cost  of  maintenance,  ease  of 
repair,  and  other  parameters  must  be  acquired  for 
each  stretch  of  sewer  line  in  order  to  form  rational 
decisions  for  repair  or  replacement,  and  to  evalu- 
ate the  materials  and  workmanship  of  previous  in- 
stallations. Analysis  of  the  data  reviewed  showed 
that  repairs  on  both  mains  and  building  service 
lines  by  a  municipality  reflect  about  the  same  per- 
centages for  labor,  materials,  equipment  and  ad- 
ministration. Cleaning  and  periodic  inspection 
costs  must  also  be  accounted  for  in  any  com- 
prehensive cost  analysis.  Inclusion  of  each  of 
these  items  in  detail,  as  well  as  any  other  pertinent 
information  in  an  available  body  of  data  will  pro- 
vide management  with  a  rational  basis  for  both 
budgetary  and  operational  decision  making.  (Low- 
ry-Texas) 
W72-07805 


SEPTIC  TANKS  AND  THE  ENVIRONMENT, 

Illinois  Inst,  for  Environmental  Quality ,  Chicago. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-07806 


NEW  PULP  AND  PAPER  MILL  MEETING  EN- 
VIRONMENTAL CONTROL  CHALLENGE, 

Charmin  Paper  Products,  Mehoopany,  Pa. 

W.  A.  Eberhardt,  C.  A.  Barton,  J.  F.  Byrd,  and  G. 

C.  Hullar. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  3, 

No.  2,  San  Francisco,  California  October  4,  1971, 

24  p,  23  fig,  6  tab,  13  ref. 

Descriptors:  'Pulp  wastes,  'Color,  'Sulfite 
liquors,  'Suspended  solids.  Filtration,  Sedimenta- 
tion, Flotation,  Activated  sludge,  Separation 
techniques,  Monitoring,  Dissolved  oxygen,  Bioas- 
says,  'Waste  water  treatment,  Pennsylvania. 
Identifiers:  'Mehoopany  (Penn). 

Wastes  from  pulp  making  processes  and  paper 
making  processes  at  the  company's  pulp  and  paper 
mill  undergo  separate  treatment.  Waste  treatment 
for  the  pulp  wastes  includes  evaporation  and  con- 
centration of  dilute  wastes,  primary  settling, 
secondary  treatment  by  activated  sludge,  and  in- 
cineration and  landfill  for  waste  sludge  after  de- 
watering.  Waste  treatment  for  paper  production 
wastes  consists  mainly  of  solids  removal,  concen- 
tration, and  disposal  via  clarification,  rotary 
screening,  belt  filtration,  pre-coat  filtration,  aera- 
tion flotation,  and  sedimentation.  Mill  sanitary 
sewage  and  spill  wastes  are  also  fed  into  one  of  the 
two  systems  at  appropriate  locations.  River  moni- 
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toring  for  upstream  and  downstream  dissolved  ox- 
ygen levels  proceeds  on  a  continuous  basis,  and 
regular  biological  studies  are  also  conducted.  Dis- 
solved oxygen  levels  are  rarely  less  than  7.0  ppm, 
and  BOD  discharges  normally  average  3000  lbs,  or 
one-tenth  of  the  amount  specified  on  the  waste 
discharge  permit.  All  bioassay  and  other  test 
results  have  demonstrated  the  river  to  be  in  a 
healthy  condition.  (Lowry-Texas) 
W72-07807 


CONTRIBUTION  OF  INPLANT  CONTROLS 
\ND  PROCESS  MODIFICATIONS  TO  POLLU- 
riON  ABATEMENT  IN  THE  PULPING  INDUS- 
rRY, 

North  Carolina   State   Univ.,   Raleigh.  Dept.   of 

Wood  and  Paper  Science. 

Peder  J.  Kleppe. 

Proceedings,  Southern  Water  Resources  and  Pol- 

ution  Control  Conference,  Vol  18,  1969,  p  85-99,  1 

:ig,  45  ref. 

Descriptors:  'Wood  wastes,  *Pulp  wastes, 
'Sulfite  liquors,  Color,  Odor,  Suspended  solids, 
Fibers  (Plant),  Lignins,  Adsorption,  Chemical 
jrecipitation,  Activated  carbon,  Activated  sludge, 
Pulp  and  paper  industry,  'Waste  water  treatment, 
Water  reuse,  Lime,  Oxidation  lagoons,  Settling 
■sins. 

Pollution  abatement  in  the  pulp  and  paper  industry 
s  being  accomplished  through  a  balance  between 
n-plant  process  modifications  and  effluent  treat- 
ment. These  in-plant  process  changes  include  re- 
:ycle  of  process  effluents  wherever  possible  and 
ncineration  of  chemical  products  for  chemical 
•ecovery  and  re-use.  Effluent  separation  in  many 
of  the  newer  mills  has  enabled  operators  to  apply  a 
precise  degree  of  treatment  to  only  the  individual 
portion  of  the  waste  which  must  be  treated. 
Present  treatment  methods  include  primary  treat- 
ment in  sedimentation  basins  and  secondary  treat- 
ment in  oxidation  lagoons,  aerated  lagoons,  and, 
where  only  limited  space  is  available,  activated 
sludge  units.  Much  interest  has  also  been  shown  in 
the  massive  lime  precipitation-activated  carbon 
idsorption  process  for  both  color  and  BOD 
xmovals,  since  cost  estimates  have  indicated  the 
process  to  be  competitive  with  activated  sludge. 
ILowry-Texas) 
W72-07808 


THE  AFTER-EFFECT  OF  THE  TREATED 
SLUDGE  OF  WASTE  WATER  CONTAINING 
HEAVY  METAL  IN  A  FIELD  TEST,  (IN  GER- 
MAN), 

Bonn       Univ.       (West       Germany).       Agrikul- 
turchemisches  Institut. 
K.  Schaeffer,  and  H.  Kick. 

Land-Wirt  Forsch.  23  (2):  152-161.  1970.  English 
summary. 

Identifiers:  Aftereffect,  Disposal,  Fertilizer, 
Field,  Heavy,  Metal,  Mineral,  Ph,  Sewage, 
Sludge,  Test,  Treated,  Waste. 

Hie  best  fertilizer  action  on  loamy,  sandy  soil  with 
low  humus  content  was  given  by  a  sludge  dressing 
of  1000  m3/ha,  where  the  yield  was  mainly  deter- 
mined by  N2.  With  sludge  quantities  up  to  1000 
m3/ha,  an  additional  mineral  dressing  of  1/2  the 
usual  amount  was  necessary,  and  in  the  2nd  yr  the 
whole  amount  of  mineral  fertilizer  had  to  be 
added.  Only  with  the  tripled  sludge  dressing  (1500 
m3  sludge/ha)  was  a  notable  increase  in  the  Cr  and 
Zn  contents,  and  more  particularly  of  the  Pb  and 
Cu  contents,  observed  in  the  plant  substance.  The 
pH  values  were  scarcely  modified  by  the  sludge 
dressing;  the  slight  drop  of  the  pH  values 
everywhere  observed  in  the  2nd  yr  was  due  to  the 
plowing  up  of  soil  from  deeper  strata.  Even  in  the 
2nd  yr,  no  increased  C  content  in  the  soil  was  ob- 
served after  a  single  sludge  dressing.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-07809 


BIOLOGICAL  REMOVAL  OF  LIGNIN  FROM 
KRAFT  MILL  EFFLUENTS.  1.  PRELIMINARY 
STUDIES, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

R.  E.  Anderson,  and  J.  Ganczarczyk. 
Publication  No.  71-604,  December  1971,  43  p,  7 
fig,  12  tab,  29  ref. 

Descriptors:  *Pulp  wastes,  "Lignins,  Color,  Fibers 
(Plant),  Biodegradation,  "Activated  sludge,  Ad- 
sorption, Carbohydrates,  Proteins,  Filtration, 
Suspended  solids,  Analytical  techniques,  "Waste 
water  treatment. 

The  activated  sludge  wastewater  treatment 
process  was  applied  to  the  treatment  of  kraft  mill 
wastes  in  order  to  determine  the  feasibility  of 
using  the  activated  sludge  method  for  lignin 
removal.  Initially,  the  Nitrosolignin  method  was 
tested  and  found  successful  for  the  determination 
of  dissolved  alkali-lignin.  A  correlation  between 
lignin  amounts  and  color  development  was 
developed  according  to  the  amount  of  lignin 
precipitate  received  by  the  standardized  acidifica- 
tion of  the  concentrated  black  liquor.  Car- 
bohydrate determination  was  possible  through  the 
'special  blank'  modification  of  the  anthrone 
method,  but  lignin  interference  caused  the  biuret 
method  of  protein  determination  to  yield  only  ap- 
proximate results.  Lignin  removal  from  solution 
appeared  to  be  mainly  by  adsorption,  with  the  ex- 
cess activated  sludge  being  the  main  route  of 
removal.  Lignin  decreases  of  54%  and  color 
decreases  of  49.3%  were  observed  in  the  activated 
sludge  system  with  a  lignin  loading  of  0.0387 
g/g/day,  and  a  hydraulic  detention  time  of  22.5 
hours.  (Lowry-Texas) 
W72-07810 


CHARACTERIZATION  OF  ACTIVATED  CAR- 
BON AS  A  FILTER  MATERIAL, 

Iowa  State  Univ.,  Ames. 

Martins  Olusola  Ogedengbe. 

Master's  Thesis,  1970,  160  p,  10  fig,  9  tab,  32  ref. 

Descriptors:  "Activated  carbon,  "Adsorption, 
"Specifications,  Design  standards,  Physical  pro- 
perties, Bulk  density,  Specific  gravity,  Particle 
size,  "Filtration,  Diatomaceous  earth,  Coliforms, 
Chlorination,  Water  treatment,  "Waste  water 
treatment,  "Filters. 
Identifiers:  "Filtration  resistance. 

Those  parameters  of  activated  carbon  which  must 
be  known  in  order  to  optimize  the  design  of  ac- 
tivated carbon  filtration  plants  include  the  specific 
gravity,  the  in-place  bulk  density,  the  filtration  re- 
sistance, and  specific  area.  However,  for  the  pur- 
poses of  practical  applications,  the  filtration 
materials  will  consist  of  an  activated  carbon 
diatomite  mixture,  and  therefore  determinations 
were  made  on  the  various  mixtures.  An  attempt  to 
characterize  activated  carbon  material  using  an 
index  formula  was  unsuccessful  due  to  incon- 
sistencies in  values  when  a  mixture  of  activated 
carbon  and  diatomite  is  used.  Results  indicate, 
however,  that  it  would  be  possible  to  make  sale 
and/or  purchase  specifications  of  activated  car- 
bons in  terms  of  filtration  resistance  and  specific 
area.  (Lowry-Texas) 
W72-078U 


STATISTICAL  CHARACTERIZATION  OF  THE 
HOURLY  VARIATIONS  IN  CHEMICAL  OX- 
YGEN DEMAND  OF  A  COMBINED  MU- 
NICIPAL SEWAGE, 

Idaho  Univ.,  Moscow. 

Donald  M.  Zollman. 

Master's  Thesis,  March  1970,  96  p,  23  fig,  24  tab, 

23  ref. 

Descriptors:  Sampling.  Data  collections,  "Statisti- 
cal methods,  "Chemical  oxygen  demand,  "Organic 
loading,  Average,  Data  processing,  Mathematical 
studies,  Water  quality  control,  "Waste  water  treat- 
ment, "Combined  sewers,  "Sewerage,  Minnesota, 
Municipal  water,  "Municipal  wastes. 


Identifiers:  Confidence  levels,  Hourly  variations, 
"Minneapolis-  (St.  Paul). 

Samples  taken  hourly  from  the  Minneapolis-Saint 
Paul  sewer  system  were  analyzed  for  COD,  and 
the  COD  data  were  then  used  to  determine  statisti- 
cal characteristics  of  the  random  hourly  variations 
that  existed  in  the  organic  load  of  the  waste 
stream.  The  original  COD  time  history  records  of 
the  influent  to  the  treatment  plant  were  scru- 
tinized, and  slowly  varying,  periodic-like  trends 
were  estimated  and  removed  from  the  data. 
Statistical  tests  conducted  at  the  5%  and  95%  sig- 
nificance levels  on  the  remaining  data  demon- 
strated the  transformed  data  records  to  be  sta- 
tionary, ergodic,  and  normal.  The  maximum  al- 
lowable sampling  interval  was  determined  to  be 
from  0.74  to  1.0  hour,  and  an  average  of  81  sam- 
ples was  required  to  produce  a  sample  mean  within 
plus  or  minus  5%  of  the  true  population  mean  at  a 
confidence  level  of  95%.  (Lowry-Texas) 
W72-07812 


UPGRADING   WATER  BY   USE  OF  A  SLOW 
SAND  FILTER, 

North  Dakota  State  Univ.,  Fargo. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07813 


SOLUTION  OF  A  SULFD3E  TOXICITY 
PROBLEM  IN  A  MUNICIPAL  ANAEROBIC 
DIGESTER, 

Iowa  State  Univ.,  Ames. 

David  Gregor  Green. 

Master's  Thesis,  1970,81  p,  14 fig,  1  tab,  Href. 

Descriptors:  "Anaerobic  digestion,  "Toxicity, 
"Sulfides,  Sludge,  Municipal  wastes,  Industrial 
wastes,  Bactericides,  Laboratory  tests,  Iron  com- 
pounds, Chemical  precipitation,  Cost  analysis, 
"Waste  water  treatment. 
Identifiers:  "Synergism,  "Digesters. 

After  repeated  attempts  to  start  up  several  new 
two-state  anaerobic  digesters  failed,  a  survey  for 
sources  of  toxic  materials  was  conducted,  reveal- 
ing that  one  major  industry  contributed  30%  of  the 
influent  to  the  treatment  plant.  The  industrial 
waste  was  very  high  in  organic  material,  much  of 
which  was  bactericidal  compounds.  Laboratory 
tests  were  then  performed  on  the  wastes,  demon- 
strating that  the  failure  in  starting  the  digesters 
was  not  due  to  temperature  control,  pH  control,  or 
poor  operation.  Large  amounts  of  hydrogen  sul- 
fide produced  indicated  the  possibility  of  sulfide 
toxicity.  Results  also  indicated  that  other  toxic 
materials  possibly  were  present,  acting  as  syner- 
gistic toxins.  Ferric  chloride  (FeC13.6H20)  added 
in  a  ratio  of  ferric  chloride  to  total  sulfur  measured 
as  sulfate  (S04  =  )  of  2:3,  was  successful  in  con- 
trolling the  toxicity,  and  no  further  start-up  dif- 
ficulties were  encountered.  Cost  of  the  iron  treat- 
ment was  estimated  at  45  cents/ 1000  gallons  of 
sludge  treated.  (Lowry-Texas) 
W72-07814 


PRECOAT  FILTRATION  OF  TRICKLING 
FILTER  EFFLUENT, 

Iowa  State  Univ.,  Ames. 

David  Mayo  Millard. 

Master's  Thesis,  1971,  165  p,  40  fig,  17  tab,  34  ref. 

Descriptors:  "Trickling  filters,  "Domestic  wastes, 
"Tertiary  treatment,  "Filtration,  Diatomaceous 
earth,  Organic  loading,  Flow  rates,  On-site  in- 
vestigations, Turbidity,  Suspended  solids,  Pres- 
sure, Cost  analysis,  "Waste  water  treatment, 
Iowa,  Pilot  plant. 

Identifiers:  "Pre-coat  filtration,  "Hydraulic  load- 
ing. 

The  three  step  process  of  pre-coat  filtration  was 
investigated  on  a  pilot  plant  scale  as  a  possible 
method  of  polishing  secondary  effluent  for  limited 
subsequent  reuse.  Determinations  were  made  of: 
(1)  the  effects  of  using  different  grades  of  filter 
aids  on  the  quality  of  the  final  effluent;  (2)  the 
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filter  cake  resistance  obtained  using  different 
types,  grades,  and  amounts  of  filter  aids;  (3)  equa- 
tions by  which  filter  cake  resistance  index  can  be 
predicted  for  each  type  and  grade  of  filter  aid  in- 
vestigated; and  (4)  optimum  design  parameters 
required  to  provide  least  cost  pre-coat  filtration  of 
the  final  effluent.  Optimum  operating  conditions 
were  determined  to  be:  (1)  a  filtration  rate  of  1.4 
gpm/ft2;  (2)  a  terminal  head  loss  of  104  ft;  (3)  a 
body  feed  concentration  of  40  mg/1.  Estimated 
least  cost  of  full-scale,  on-site  filtration  at  the 
Ames,  Iowa,  wastewater  treatment  plant  was  5 
cents/1000  gallons.  (Lowry-Texas) 
W72-07815 


EVALUATION     OF     SLUDGE     DEWATERING 
PROPERTIES, 

Iowa  State  Univ.,  Ames. 
Thomas  Robert  Shelley. 
Master's  Thesis,  1971,  196  p,  31  fig,  8  tab,  41  ref. 

Descriptors:    'Sludge,    *Dewatering,    'Polyelec- 

trolytes,  Filtration,  Vacuum  drying,  Flocculation, 

Temperature,      Hydrogen     ion     concentration, 

Mathematical   models,   Compressibility,    *Waste 

water  treatment,  Evaluation,  Iowa. 

Identifiers:    'Specific    cake    resistance,    'Boone 

(Iowa). 

A  standardized  procedure  for  conditioning  and 
testing  sludge  samples  was  developed  to  aid  in 
establishing  a  reliable  means  for  determining 
sludge  dewatering  characteristics  and  measuring 
the  effects  of  conditioning  on  those  charac- 
teristics. Samples  of  sludge  used  were  taken  from 
the  Boone,  Iowa  Water  Pollution  Control  Plant 
and  the  analytical  tests  were  performed  at  Iowa 
State  University.  Results  of  the  tests  demon- 
strated that  cake  resistance,  r,  decreases  as  sludge 
is  conditioned,  but  compressibility,  s,  remains 
unchanged.  The  effect  of  varying  applications  of 
polyelectrolytes  and  the  effect  of  mixing  on  floc- 
culation were  also  quantified.  Accurate  measure- 
ments of  specific  cake  resistance  were  obtained 
using  a  constant  pressure  permeator.  The  filter 
leaf  test  was  used  and  correlations  between  filter 
leaf  tests,  predicted  yield,  and  actual  coil  filter  are 
presented.  Sludges  can  now  be  analyzed  with 
respect  to  filter  leaf  yield,  specific  cake  resistance, 
and  compressibility,  allowing  comparisons  of  vari- 
ous sludges  as  well  as  continuing  research  into  dif- 
ferent conditioning  agents,  and  safe  ranges  of 
operation  for  field  work.  (Lowry-Texas) 
W72-07816 


AN  ECOLOGIC  STUDY  OF  AN  OVERLOADED 
OXIDATION  LAGOON  CONTAINING  HIGH 
POPULATIONS  OF  PURPLE  SULFUR  BAC- 
TERIA, 

North  Dakota  Univ.,  Grand  Forks. 

Harvey  W.  Holm. 

Available  from   University  Microfilms,  300  No. 

Zeeb  Rd,  Ann  Arbor,  Michigan  48106.  Microfilm: 

$3.00;  Xerography:  $8.80  (Order  No  69-16,273). 

PhD  Dissertation,  January  1969,  179  p,  9  fig,  47 

tab,  81  ref. 

Descriptors:  'Oxidation  lagoons,  'Organic  load- 
ing, 'Sulfur  bacteria,  Methane  bacteria, 
Coliforms,  Metabolism,  Sulfides,  Biochemical  ox- 
ygen demand,  Hydrogen  ion  concentration.  Tem- 
perature, Nutrients,  Isolation,  Microbiology, 
'Waste  water  treatment,  Monitoring. 
Identifiers:  'Volatile  acids. 

Weekly  monitoring  of  BOD,  total  carbohydrates, 
total  volatile  acids,  individual  volatile  acids,  pyru- 
vate, sulfide,  sulfate,  phosphate,  pH,  and  alkalini- 
ty, as  well  as  water  temperature  provided  initial 
data  for  ecological  studies  of  a  sewage  lagoon.  In 
addition,  two  genera  of  purple  sulfur  bacteria  iso- 
lated from  the  lagoon  were  characterized  metabol- 
ically.  Optimum  pH,  temperature,  and  sulfide 
levels  were  determined  and  the  utilization  of  cer- 
tain organic  substrates  was  investigated  and  corre- 
lated with  organic  substrate  changes  in  the  lagoon. 
Results  demonstrated:  (1)  relationships  between 


temperature  and  purple  sulfur  bacteria  growth 
were  not  constant;  (2)  purple  sulfur  bacteria 
reached  maximum  levels  when  sulfide  and  volatile 
acids  were  depleted;  (3)  methane  bacteria  popula- 
tions were  low  when  volatile  acids  levels  were 
high,  and  removal  of  sulfide  by  the  purple  sulfur 
bacteria  probably  aided  methane  bacteria  growth; 
(4)  no  biological,  chemical,  or  physical  agent  was 
linked  to  the  removal  of  coliforms,  fecal 
coliforms,  or  enterococci;  and  (5)  an  absence  of  a 
direct  correlation  between  BOD  removal  and  a 
specific  physical  or  chemical  parameter  was 
evident.  (Lowry-Texas) 
W72-07817 

5E.  Ultimate  Disposal  of  Wastes 


WATER  POLLUTION  CONTROL  IN  CATTLE 
FEEDLOTS, 

Robert   S.    Kerr  Water  Research  Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07322 


ANIMAL      FEEDLOT      WASTE       PROGRAM 
RESEARCH  NEEDS, 

Robert   S.   Kerr  Water  Research   Center,   Ada, 

Okla. 

M.  R.  Scalf ,  and  J.  L.  Witherow. 

Mimeo,  September  1969,   1   fig,  3  ref.  FWPCA 

13040—09/69. 

Descriptors:  'Confinement  pens,  'Water  pollution 
sources,  Surface  runoff,  Slurries,  'Farm  wastes, 
Livestock,  Research  and  development,  Projects, 
Feed  lots. 
Identifiers:  Manure. 

The  growth  and  cause  of  water  pollution  from 
animal  feedlot  waste  is  described.  The  research 
responsibilities  of  the  Federal  Water  Pollution 
Control  Administration  are  met  by  inhouse,  grant 
and  contract  projects.  Priority  for  research  pro- 
jects is  given  in  terms  of  immediate  and  long  range 
research  needs.  A  list  of  immediate  research  needs 
is  grouped  into  specific  characterization  projects 
and  specific  soil  treatment  projects.  The  long 
range  research  need  for  prevention  of  water  pollu- 
tion is  described  for  liquid  runoff,  solid  manure, 
and  slurry  systems.  Seven  specific  project  areas 
are  presented  in  a  list.  One  figure  presents  pollu- 
tion control  pathways  for  the  three  forms  of 
animal  wastes.  (FWPCA  abstract) 
W72-07324 


MEATPACKING        WASTE       MANAGEMENT 
RESEARCH  PROGRAM, 

Robert   S.   Kerr  Water  Research   Center,   Ada, 
Okla. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07325 


ENVIRONMENTAL  LAW-DISPOSAL  OF 
RADIOACTIVE  WASTES  IN  THE  OCEANS, 

J.  R.  John. 

North  Carolina  Law  Review,  Vol  49,  p  985-996, 

August  1971.  50  ref. 

Descriptors:  'Law  of  the  sea,  'Radioactive  waste 
disposal,  'International  waters,  'Water  pollution 
sources,  'International  law,  Oceans,  Legal 
review.  Sea  water.  Radioactive  wastes.  Waste 
disposal,  Ships,  Nuclear  wastes,  National  sea 
shores,  Water  pollution  control,  Permits,  Social 
aspects,  Standards,  Treaties,  United  States, 
Foreign  countries.  United  Nations. 
Identifiers:  'Absolute  liability,  'Ocean  dumping, 
International  conventions. 

Ocean  dumping,  especially  dumping  of  radioactive 
wastes,  will  become  a  more  serious  problem  in  the 
near  future.  Such  dumping,  however,  does  not 
currently  violate  international  law.  Applying  a 
standard  of  reasonableness  and  balancing  all  in- 


terests, it  seems  clear  that  ocean  dumping  in  some 
form  is  necessary  in  modern  times.  Currently  the 
only  conceivable  legal  relief  for  injury  caused  by 
the  dumping  of  radioactive  wastes  arises  where 
the  injury  occurs  within  territorial  waters.  Interna- 
tional conventions  which  relate  to  radioactive 
waste  dumping  have  generally  been  mere  admoni- 
tions against  dumping.  Two  such  conventions  re- 
late to  liability  for  nuclear  accidents  at  sea.  The 
terms  of  these  conventions  are  discussed.  Many 
governments  have  taken  action  to  control  dumping 
of  radioactive  and  other  wastes  by  their  citizens. 
The  United  States  has  been  a  leader  in  this  move- 
ment. International  standards  and  a  system  of  in- 
ternational strict  liability  are  necessary.  An  inter- 
national agency,  presumably  the  United  Nations, 
should  administer  the  system.  Permits  should  be 
required  before  dumping  is  allowed.  International 
cooperation  is  essential.  (Grant-Florida) 
W72-07382 


ORGANIC     MATERIAL     ANALYZER     MONI- 
TORS SHORELINE  SEWAGE  DISPOSAL, 

Chemurgic  Council,  New  York. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07715 


RADIOISOTOPE    TRACER    TECHNIQUES    IN 

THE    INVESTIGATION    OF    DISPERSION    OF 

SEWAGE    AND    DISAPPEARANCE    RATE    OF 

ENTERIC       ORGANISMS       IN        COASTAL 

WATERS, 

Israel  Atomic  Energy  Commission,  Yavne.  Soreq 

Nuclear  Research  Centre. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07803 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07804 

5F.  Water  Treatment  and 
Quality  Alteration 


EXPERIMENTAL  EVALUATION  OF  SAND  FIL- 
TRATION THEORY, 

Cole  (Charles)  and  Son,  South  Bend,  Ind. 

D.  M.  Fox,  and  J.  L.  Cleasby. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  92,  No.  SA5,  p  61- 

82,  Paper  4941 ,  October  1966,  7  fig,  6  tab. 

Descriptors:  'Water  treatment,  'Filtration,  'Fil- 
ters, Iron,  Evaluation,  Flocculation,  'Model  stu- 
dies. 
Identifiers:  'Filter  media. 

An  experimental  evaluation  of  sand  filtration 
theory  is  presented.  The  mathematical  model  of 
filtration  presented  by  K.J.  Ives  (University  Col- 
lege, London)  was  evaluated  by  the  filtration  of 
iron-bearing  water.  The  results  indicate  that  the 
equation  does  not  adequately  describe  the  filtra- 
tion of  water  containing  hydrous  ferric  oxide  floe. 
Several  minor  modifications  of  Ive's  equation 
were  attempted  without  obtaining  an  equation  to 
fit  the  experimental  data.  Reasons  for  the  incon- 
sistency are  presented.  The  iron  floe  does  not  con- 
form to  the  characteristics  assumed  in  the  deriva- 
tion of  the  equation,  e.g.,  it  is  not  of  uniform  size 
and  it  has  a  low  density.  Furthermore  the  use  of 
the  equation  hinges  on  the  determination  of  the 
specific  deposit,  namely,  the  volume  of  suspended 
solids  removed  per  unit  filter  volume.  This  deter- 
mination is  so  difficult  as  to  greatly  restrict  the 
potential  application  of  the  equation.  (Bean-AW- 
WARF) 


FOAM  SEPARATION  FOR  WATER  CLARIFI- 
CATION, 

Illinois  Inst,  of  Tech.,  Chicago.  Dept.  of  Civil  En- 
gineering. 
R.  B.  Grieves. 

Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  92,  No.  SA 1 ,  p  41- 
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4  Paper  4650,  February  1966.  5  fig,  4  tab,  28  ref. 
;ontract  DAe49-193-MD-2629. 

)escriptors:    *Water    treatment,    'Sanitary    en- 
tering, Turbidity,  'Colloids,  *Cationic  adsorp- 
ion,  Hydrogen  ion  concentration,  *Foam  separa- 
ion,  'Separation  techniques,  'Flotation, 
dentifiers:  'Clarification. 

I  foam  separation-flotation  process  was  in- 
estigated  for  the  removal  of  colloidal  produced 
urbidity  in  low-quality  raw  water  supplies.  The 
rocess  uses  a  cationic  surface-active  agent.  Batch 
oaming  studies  include  the  effect  on  the  synthetic 
urbidity  separation  efficiency  of  pH  and  of  the 
resence  of  monovalent  divalent,  and  trivalent  in- 
rganic  cations  and  anions,  and  of  soluble  or- 
anics.  (Bean-AWWARF) 
V72-07327 


RECIPITATION  OF  IRON  IN  AERATED 
GROUND  WATERS, 

[linois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 

1.  M.  Ghosh,  J.  T.  O'Connor,  and  R.  S. 

ingelbrecht. 

ournal  Sanitary  Engineering  Division,  American 

ociety  of  Civil  Engineers,  Vol.  92,  No.  SA1,  p 

99-213,  Paper  4687,  February  1966.  9  fig,  3  tab. 

JSPHS  Grant  WP-00017. 

lescriptors:  'Water  treatment,  Sanitary  engineer- 
jg,  'Iron,  Sedimentation,  'Precipitation, 
lydrogen  ion  concentration,  'Groundwater, 
Leration,  Illinois,  Rates. 

Efforts  were  made  to  determine  the  factors  which 
overn  the  kinetics  of  iron  precipitation  so  that  a 
lore  rational  approach  could  be  applied  to  the  en- 
ineering  design  of  reaction  basins  in  iron  removal 
lants.  The  rate  of  iron  precipitation  was  measured 
l  aerated  Illinois  ground  waters  having  equilibri- 
m  pH  values  in  the  range  of  7.5  to  7.8  and  alkalini- 
es  in  the  range  of  355  mg  per  1  to  610  mg  per  1  as 
!aC03.  The  rate  was  found  to  vary  widely.  It  was 
ossible,  however,  to  relate  the  rate  of  iron 
recipitation  to  the  alkalinity  and  the  hydroxyl  ion 
oncentration.  (Bean-AWWARF) 
V72-07328 


IFFECT    OF    BACKWASH    ON    FILTER    EF- 
LUENT  QUALITY, 

owa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 

>g- 

L  L.  Johnson,  and  J.  L.  Cleasby. 

ournal  Sanitary  Engineering  Division,  American 

ociety  of  Civil  Engineers,  Vol.  92,  No.  SA1,  p 

15-228,  Paper  4692,  February  1966.  5  fig,  5  tab. 

lescriptors:  'Water  treatment,  Sanitary  engineer- 
lg,  'Filtration,  'Water  quality,  Turbidity,  *Fil- 
:rs,  Sands,  Rates,  Time, 
dentifiers:  'Backwashing,  Filter  media. 

he  effect  of  backwash  rate  and  backwash  dura- 
:on  on  the  quality  of  water  produced  by  sand  fil- 
:rs  has  been  investigated  on  a  plant  scale.  The 
est  water  quality  was  produced  following 
ackwash  rates  of  16.7  gpm  per  sq  ft  in  filters  with 
and  of  effective  size  of  0.64  mm,  even  though  the 
verage  sand  expansion  was  only  17%.  This  obser- 
ation  is  supported  by  a  theoretical  evaluation  of 
le  forces  acting  on  the  sand  during  backwash, 
he  early  idea  that  50%  expansion  is  required  for 
ood  backwashing  is  not  supported  by  the 
esearch  since  coarser  sand  is  more  widely  used 
iday  (1966),  this  will  mean  savings  in  cost  of 
ackwash  piping,  equipment,  and  in  filter  un- 
erdrain  systems.  The  turbidity  of  the  backwash 
'ater  alone  is  not  a  valid  indicator  of  the  cleanli- 
ess  of  the  sand.  (Bean-AWWARF) 
V72-07329 


■REE-LIVING     NEMATODE     REMOVAL     BY 
!APID  SAND  FILTERS, 

liinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
L  L.  Peterson,  R.  S.  Engelbrecht,  and  J.  H. 
lustin. 


Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  92,  No.  SA1,  p 
229-243,  Paper  4693,  February  1966.  11  fig,  3  tab. 
USPHS  Grant  WP-00047. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Worms,  'Filtration,  Flow  rates,  Filters,  'Ne- 
matodes, 'Water  pollution  treatment,  Water  pu- 
rification. 

Flow  rates  of  2,  4,  and  6  gpm  per  sq  ft  gave  ap- 
proximately 98%  removal  of  nonmotile 
Diplogasteriodes  sp.,  one  of  the  predominate  spe- 
cies found  in  waste  treatment  plant  effluents, 
whereas  only  25%  of  the  motile  worms  were 
removed.  The  motility  of  the  worms  was  the  most 
important  single  factor  in  the  removal  of  worms  by 
filtration.  Smaller,  less  motile  worms  were 
removed  more  effectively  than  larger,  more  motile 
worms.  Percentage  worm  removal  with  filter  in- 
fluents having  high  concentrations  of  nematodes, 
predominantly  non-motile,  was  higher  than  with 
water  having  low  concentrations  of  nematodes, 
predominantly  motile.  Examination  of  the  sand 
showed  worm  retention  throughout  the  entire 
depth  but  with  the  highest  concentrations  near  the 
top  of  the  sand.  (Bean-AWWARF) 
W72-07330 


MANIFOLDS,  ROTATING  AND  STATIONARY, 

Wayne  State  Univ.,  Detroit,  Mich.  Dept.  of  En- 
vironmental Engineering. 
C.  J.  Ordon. 

Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  92,  No.  SA1,  p 
269-280,  Paper  4696,  February  1966.  10  fig,  2  tab. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filters,  'Drains,  'Hydraulic  gradient,  Pipes, 
Design. 
Identifiers:  'Manifolds. 

Pipe  manifolds  with  unsteady  flow  are  frequent 
occurrences  in  civil  engineering  design.  Rotating 
manifolds  are  used  on  trickling  filters  with  rotary 
distributors,  and  stationary  manifolds  are  used  in 
filter  underdrains,  tank  and  reservoir  blending 
pipes,  and  sewer  outfalls  plus  other  applications. 
The  hydraulic  design  of  manifolds  is  developed  in 
a  straightforward  theoretical  manner;  then  a  prac- 
tical means  of  handling  manifold  design  is  sug- 
gested. Manifolds  behave  in  an  unorthodox 
manner  and  unless  understood,  they  will  not  func- 
tion as  expected.  A  pertinent  characteristic  of 
manifolds  is  that  the  hydraulic  gradient  can  ac- 
tually go  up  in  the  direction  of  flow.  This  fact  can 
be  used  to  good  advantage  by  the  designer.  A  sug- 
gested application  for  optimum  distribution  of 
wash  water  through  a  sand  filter  underdrain  is 
shown.  (Bean-AWWARF) 
W72-07331 


RATIONAL  ASPECTS  OF  SPLIT  TREATMENT 
LIME  SOFTENING, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

J.  L.  Cleasby,  and  J.  H.  Dillingham. 
Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  92,  No.  SA2,  p  1- 
7,  Paper  4755,  April  1966.  2  fig,  2  tab. 

Descriptors:  'Water  treatment,  'Water  softening, 
Hardness  (Water),  Magnesium,  Costs. 
Identifiers:    'Lime-soda   treatment,    'Split-treat- 
ment, Recarbonation,  Magnesium  removal. 

Split  treatment  in  lime-soda  ash  water  softening  is 
an  old  and  well  known  process.  However,  it  has 
been  erroneously  considered  an  outdated  process 
since  the  development  of  recarbonation  equip- 
ment. The  advantages  of  split  treatment  in  reduced 
operating  costs  and  reduced  first  costs  are  signifi- 
cant. Split  treatment  should  be  considered  when- 
ever partial  magnesium  removal  is  required.  The 
concepts  concerning  split  treatment  presented  in- 
clude: A  simple  rational  method  of  calculating  the 
percentage  of  flow  that  should  by-pass  the  first 
stage,   the   method  of  calculating   the   chemical 


dosages  based  on  the  full  plant  flow,  and  the 
method  of  calculating  the  excess  lime  concentra- 
tion that  results  in  the  first  stage  from  the  by- 
passed flow.  Application  of  these  concepts  should 
encourage  better  design  and  operation  of  split 
treatment  plants.  (Bean-AWWARF) 
W72-07332 


CLOSED  LOOP  CHLORINATION  CONTROL, 

Fischer  and  Porter  Co.,  Warminster,  Pa. 

L.  J.  Carroll. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  92,  No.  SA2,  p  51- 

57,  Paper  4760,  April  1966.  1  fig. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Chlorination,  'Automation,  'Design,  Analy- 
sis, Control. 
Identifiers:  'Closed-loop  control. 

Chlorination  control  is  discussed.  Advancements 
in  instrumentation  have  been  made.  Residual 
analyzers  are  now  playing  a  major  role  in  the  effi- 
cient operation  of  both  existing  and  newly  con- 
structed water  treatment  plants.  To  better  evaluate 
these  developments,  a  number  of  factors  should 
be  considered.  Of  prime  importance  would  be  the 
initial  benefits  of  residual  control.  Equally  rele- 
vant is  its  economic  justification.  Various  aspects 
of  system  design  are  explored  with  particular 
emphasis  placed  on  the  areas  of  major  concern, 
such  as  control  loop  lag  time,  chlorinator  sizing, 
and  proportional  control.  Problems  inherent  to 
water  and  sewage  treatment  are  studied  and 
recommendations  for  improvement  are  proposed. 
Specific  cases  are  cited  and  described  in  some 
detail  to  illustrate  these  points.  (Bean-AWWARF) 
W72-07333 


SAND       FILTRATION       OF      PARTICULATE 
MATTER, 

Wyoming  Univ.,  Laramie.  Dept.  of  Civil  Engineer- 
ing. 

E.  Davis,  and  J.  A.  Borchardt. 
Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  92,  No.  SA5,  p  47- 
60,  Paper  4940,  October  1966.  8  fig,  2  tab.  USPHS 
Grant  WP-00329. 

Descriptors:  'Water  treatment,  'Filtration,  Sani- 
tary engineering,  'Filters,  'Design,  Coagulation, 
Algae,  Activated  carbon,   'Flocculation,   'Head 
loss. 
Identifiers:  'Filter  media. 

The  penetration  of  particulate  matter  through  sand 
filters  can  be  eliminated  or  greatly  reduced  by  the 
application  of  a  coagulating  chemical  supplied  as  a 
solution  directly  to  the  filter  influent.  At  high  den- 
sities of  organisms,  the  inability  to  remove  all  cells 
of  Selenastoum  and  the  diminishing  rate  of 
removal  associated  with  increased  coagulant 
dosages  indicates  the  necessity  of  pretreatment. 
The  modification  of  the  pattern  of  coagulant 
deposit,  the  head  loss  increase  pattern  and  the  ina- 
bility to  remove  all  algal  cells  at  high  densities 
seem  to  indicate  the  importance  of  the  chemical 
nature  of  the  floe  in  any  filtration  mechanism.  The 
location  of  powdered  activated  carbon  deposited 
under  plain  filtration  was  shown  to  be  logarithmic 
with  depth.  The  location  of  deposited  coagulant 
and  activated  carbon  declined  logarithmically  with 
depth  in  the  upper  part  of  the  uniform  size  filter 
media.  (Bean-AWWARF) 
W72-07334 


PARTIAL  DEMINERALIZATION  OF 

BRACKISH  WATERS  BY  ION  EXCHANGE, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Civil  En- 
gineering. 

R.  L.  Sanks,  and  W.  J.  Kaufman. 
Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  92,  No.  SA6,  p  57- 
84,  Paper  5037,  December  1966.   14  fig,  8  tab. 
USPHS  Grant  WP-00544. 
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Descriptors:   *Water  treatment,   *Ion  exchange, 

Resins,       *Demineralization,       *Desalinization, 

•Brackish    waters,    Economics,    Saline    water, 

Water    purification,    Cost    analysis,    "Operating 

costs. 

Identifiers:  Conversion. 

Interest  in  extending  the  usable  water  sources  of 
the  United  States  to  include  the  extensive  brackish 
water  resources  has  prompted  the  investigation  of 
a  number  of  processes  for  demineralizing  saline 
waters.  To  determine  the  economic  feasibility  of 
ion  exchange,  an  investigation  was  made  to  op- 
timize the  operating  variables  of  exchange  systems 
consisting  of  strong-acid  cation  and  weak-base 
anion  resins.  Salinities  up  to  2,000/mg/l  were  in- 
vestigated in  pilot  plant  studies  which  simulated 
the  proposed  prototype  operations.  Net  or  operat- 
ing exchange  efficiencies  varying  from  67%  to 
93%  were  achieved  by  countercurrent  operation, 
the  re-use  of  regenerants,  the  use  of  low  regenera- 
tion levels,  and  minimizing  rinse  water.  Economic 
analyses  indicate  that  ion  exchange  can  be  com- 
petitive with  other  methods.  (Bean-AWWARF) 
W72-07336 


ORTHOKINETIC  FLOCCULATION  IN  WATER 
PURIFICATION, 

Federal  Water  Pollution  Control  Administration, 
San  Francisco,  Calif. 

H.  S.  Harris,  W.  J.  Kaufman,  and  R.  B.  Krone. 
Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  92,  No.  SA6,  p  95- 
111,  Paper  5027,  December   1966.  6  fig,   1  tab. 
USPHS  Grant  WP-00658. 

Descriptors:  *Water  treatment,  *Water  quality, 
'Flocculation,  Sedimentation,  Water  purification, 
Kinetics. 

Identifiers:  "Detention  period,  *Orthokinetic  floc- 
culation. 

The  theory  of  orthokinetic  flocculation  has  been 
extended  to  systems  approximating  those  encoun- 
tered in  water-treatment  plant  flocculators.  The 
theory  incorporates  parameters  representing  the 
floe  size  distribution,  flocculator  compartmen- 
talization,  and  floe  concentration,  as  well  as  the 
input  energy  and  retention  period.  The  kinetics  of 
flocculation  were  studied  by  observing  the  floccu- 
lation of  kaolin  and  alum  in  a  laboratory  scale  floc- 
culator and  by  simulating  the  progress  of  floccula- 
tion with  a  digital  computer.  The  results  substan- 
tiate the  nature  of  the  theoretical  expression  and 
made  possible  the  determination  of  several  size 
distribution  functions.  (Bean-AWWARF) 
W72-07337 


DIATOMITE  FILTRATION  EQUATIONS  FOR 
VARIOUS  SEPTA, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

J.  H.  Dillingham,  J.  L.  Cleasby,  and  E.  R. 

Baumann. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  93,  No.  SA2,  p  41- 

55,  Paper  5115,  February  1967.  2  fig,  1  tab.  USPHS 

Grant  WP-00196. 

Descriptors:      'Water     treatment,      'Filtration, 

'Diatomaceous  earth,  'Filters. 

Identifiers:  Filter  cake,  Filtration  equations,  Filter 

media. 

Previously  developed  diatomite  filtration  equa- 
tions have  been  found  invalid  for  cylindrical  septa 
because  they  fail  to  describe  the  significant  effect 
of  the  increasing  filtering  area  associated  with 
cylindrical  filter  cakes.  Also,  they  do  not  describe 
the  initial  transitional  period  resulting  from  initial 
mixing  of  the  influent  with  the  clean  water  in  the 
filter  left  over  from  the  precoating  operation  (dilu- 
tion effect).  The  initial  dilution  effect  is  less  impor- 
tant and  can  probably  be  ignored  for  most  practi- 
cal applications.  The  increasing  area  effect,  how- 
eyer,  should  not  be  ignored.  Diatomite  filtration 
equations  are  developed  theoretically  from  the 
generally  accepted  filtration  rate  equation.  The 


hypotheses  assumed  in  the  derivation  of  these 
equations  are  explicitly  stated.  These  equations 
account  for  the  effects  of  both  initial  dilution  and 
increasing  area.  The  equations  were  used  to  deter- 
mine filter  cake  resistance,  and  to  predict  filter 
performance  under  different  operating  conditions. 
(See  also  W72-07339)  (Bean-AWWARF) 
W72-07338 


PREDICTION  OF  DIATOMITE  FILTER  CAKE 
RESISTANCE, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

J.  H.  Dillingham,  J.  L.  Cleasby,  and  E.  R. 

Baumann. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  93,  No.  SA1 ,  p  57- 

76,   Paper  5117,   February   1967.  3  fig.  USPHS 

Grant  WP-00196. 

Descriptors:       'Water      treatment,      Filtration, 
Diatomaceous  earth,  'Filters,  Head  loss,  Time, 
Design,  Mathematical  studies.  Performance. 
Identifiers:  Filter  cake. 

Improved  diatomite  filtration  equations  for  flat 
and  cylindrical  septa  have  been  developed  and  can 
be  used  to  predict  filter  performance.  However, 
the  use  hinges  on  knowledge  of  empirical  filter 
cake  resistance  indices.  Over  200  pilot  and  plant- 
scale  filter  runs  have  been  analyzed  to  test  the 
validity  of  the  equations  and  to  develop  typical 
prediction  equations  for  filter  cake  resistance.  The 
results  indicate  that  the  filtration  equations  give 
excellent  results  in  describing  the  head  loss-time 
relationship  during  a  filter  run  with  either  flat  or 
cylindrical  septa.  A  prediction  equation  for  filter 
cake  resistance  index  is  presented.  It  is  adequate 
to  predict  the  filter  cake  resistance  for  various  raw 
waters.  For  most  waters,  the  index  can  be  corre- 
lated to  the  ratio  CS/CD  (suspended  solids  concen- 
tration over  body  feed  concentration).  For  some 
waters,  the  correlation  is  improved  if  CS  and  CD 
are  treated  as  independent  variables.  The  filtration 
equations  and  the  filter  cake  resistance  prediction 
equations  have  been  used  to  optimize  filtration 
plant  design.  (See  also  W72-07338)  (Bean-AW- 
WARF) 
W72-07339 


DETERMINATION  OF  FILTER  MEDIA  ZETA 
POTENTIAL, 

Tufts  Univ.,  Medford,  Mass.  Dept.  of  Civil  En- 
gineering. 
C.  V.  Smith,  Jr. 

Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  93,  No.  SA5,  p. 
91-107,  Paper  5540,  October  1967.  12  fig,  2  tab,  18 
ref. 

Descriptors:   'Water  treatment,   'Filtration,  Fil- 
ters, Zeta  potential,  Analytical  techniques,  Pilot 
plants. 
Identifiers:  'Streaming  potential,  'Filter  media. 

A  method  was  devised  to  measure  streaming  cur- 
rents developed  when  filtering  tap  water  through  a 
pilot  rapid  sand  filter.  From  the  streaming  current 
data  the  zeta  potential  of  the  filter  media  was  cal- 
culated. This  zeta  potential  value  is  in  line  with 
other  reported  work.  It  is  now  possible  to  study 
the  role  of  the  filter  media  surface  potential  in  fil- 
tration. (Bean-AWWARF) 
W72-07340 


WATER    QUALITY    CHARACTERIZATION 
TRACE  ORGANICS, 

Mellon  Inst.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07341 


FLOW  IN  SLUDGE-BLANKET  CLARIFIERS, 

Technical  Coll.  of  Transport  Engineering,  Zilina 

(Czechoslovakia). 

I.  Tesarik. 


Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol  93,  No  SA6,  p  105- 
120,  Paper  5698,  December  1967.  13  fig,  1  tab. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing,   'Hydraulics,    Viscosity,    Density,    Sludge, 
Flow. 
Identifiers:  'Clarifiers,  'Sludge  blanket. 

Laboratory  tests  prove  that  fluidized  floe  beds 
behave  in  accordance  with  the  general  equation  of 
fluidization.  The  increase  of  viscosity  decreases 
the  output  of  the  clarifier  at  low  temperatures.  Ac- 
cording to  the  hydraulic  action,  there  are  four 
groups  of  clarifiers:  Mechanically  agitated  bed, 
hydraulically  fluidized  bed,  sludge  circulation,  and 
unsteady  discharge.  The  influence  of  various 
devices  is  studied  theoretically.  The  sludge 
remover  should  move  slowly  to  prevent  the 
separation  of  the  eddy.  The  flow  in  the  funnel 
shape  sludge-blanket  zone  is  not  steady  or  radial. 
The  separated  vortex  in  the  inlet  of  this  chamber 
may  still  cause  floe  eruption  at  the  sludge-blanket 
level.  The  discharge  of  suspension  into  the  sludge 
thickener  is  computed  as  overflow  over  a  weir  and 
depends  on  floe  density,  height  of  overflow  layer, 
and  fraction  concentration.  The  collecting  of  the 
clarified  water  is  calculated  as  a  potential  flow. 
The  minimum  clear-water  depth  is  one-half  the 
distance  between  two  collecting  troughs.  (Bean- 
AWWARF) 
W72-07342 


FILTER     BACKWASHING    TESTS     AND    UP- 
FLOW  EQUALIZATION, 

Shreveport  Dept.  of  Water  Utilities,  La. 

A.  A.  Hirsch. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  94,  No.  SA1,  p 

129-146,  Paper  5813,  16  fig,  February  1968. 

Descriptors:  'Water  treatment,  'Filters,  'Design, 
Cleaning,  Treatment  facilities.  Suspended  solids. 
Identifiers:  'Backwashing,  Underdrains,  Baffles. 

Suspended  solids  were  determined  in  backwash 
samples  collected  every  15  sec  at  critical  points  in 
filters  throughout  the  backwash  operation.  Eight 
plants  were  visited  to  observe  some  23  variables. 
Cleansing  action  is  decidedly  nonuniform,  being 
greatest  under  the  sides  of  the  troughs  and 
decreasing  toward  the  intertrough  median.  Cor- 
ners generally  washed  most  poorly.  Disparity  in 
upflow  is  caused  by  the  directional  influence  of 
the  troughs  which  negate  the  uniformity  expedted 
from  the  underdrains.  Although  various  cor- 
rectives are  considered,  only  a  V-shaped  func- 
tionally perforated  guidance  baffle  can  be  per- 
manently effective.  (Bean-AWWARF) 
W72-07343 


FILTRATION  THROUGH  A  TRIMEDIA 
FILTER, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

Alan  E.  Rimer. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  94,  No.  SA3,  p. 

521-540,  Paper  6014,  12  fig,  1  tab,  14  ref,  June 

1968. 

Descriptors:    'Water   treatment,    Water   quality, 

♦Filters,   'Design,   'Filtration,   Head  loss,   Pilot 

plants. 

Identifiers:    Backwashing,    'Multimedia    filters, 

'Filter  media. 

An  historical  review  of  filter  theory  indicates  the 
advantages  of  filtering  from  coarse  to  fine  media. 
A  study  was  made  of  filtration  through  trimedia 
beds  and  the  filtration  characteristics  exhibited  by 
the  mineral  garnet.  Two  three-layer  filters  using 
different  size  gradations  of  anthracite,  sand,  and 
garnet  were  compared  with  a  conventional  sand 
filter.  The  first  series  of  tests  was  run  on  filters 
comprised  of  8-in  layers  of  1.19-mm  anthracite, 
0.590-mm  sand,  and  0.420-mm  garnet.  The  second 
series  of  tests  was  run  on  filters  of  8-in  layers  of 


70 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


0-mm  anthracite,  0.707-mm  sand,  and  0.590-mm 
net.  The  conventional  filter  contained  sand 
h  an  effective  size  of  0.460  mm  and  a  uniformi- 
:oefficient  of  1.44.  The  filter  tubes,  ID  3-1/2  in., 
vided  for  monitoring  of  the  pressures  within 
bed  and  for  obtaining  samples  at  fourteen 
nts.  The  trimedia  filter  permitted  a  head  loss 
uction  of  nearly  50%,  with  no  reduction  in  fil- 
e  quality,  as  compared  with  the  conventional 
d  filter  under  the  same  operating  conditions. 
:  trimedia  filter  remained  intact  after  repeated 
ihing,  but  required  somewhat  more  wash  water 
I  higher  wash  rates  to  clean  the  bed  effectively. 
an-AWWARF) 
2-07344 


GLOMERATE  SIZE  CHANGES  IN  COAGU- 
riON, 

consin   Univ.,  Madison.   Dept.  of  Civil  En- 

:ering. 

C.  Ham,  and  R.  F.  Christman. 

rnal  Sanitary  Engineering  Division,  American 

iety  of  Civil  Engineers,  Vol.  95,  No.  SA3,  p 

-502,  Paper  6605,  2  fig,  7  tab,  17ref,  June  1969. 

icriptors:     'Water    treatment,     'Coagulation, 
peculation,  'Mixing,  'Particle  size.  Color,  Tur- 
ty,  Sedimentation, 
ntifiers:  Coulter  counter. 

oncentric  cylinder  apparatus  utilizing  an  elec- 
lic  particle  size  analyzer  was  used  to  study  the 
gulation  of  finely  divided  silica  particles  by 
n  and  FeC13  and  the  coagulation  of  natural 
>r  in  water  by  alum.  The  unit  was  capable  of  in- 
iting  the  agglomerate  size  distribution  directly, 
n  which  information  on  the  rate  and  extent  of 
gulation  and  on  the  strength  and  settling 
racteristics  of  the  floe  could  be  determined, 
dy  variables  included  pH,  coagulant  dose,  sil- 
or  color  concentration,  mixing  rate,  and  the 
hod  of  coagulant  addition.  The  experimental 
ills  were  used  to  formulate  a  theory  of  coagula- 
i  for  the  alum-silica  system  in  which  coagula- 
i  is  thought  to  involve  chemical  interaction 
#een  the  silica  surface  and  Al  (OH)3 
:ipitate  to  form  small  agglomerates  called  'unit 
.'  Further  coagulation,  according  to  the 
)ry.  would  require  chemical  interaction 
*een  unit  floes,  and  is  based  largely  on  the  col- 
in  dynamics  of  the  system.  (Bean-AWWARF) 
2-07345 


EORY  OF  MULTILAYER  FILTRATION, 

versity  Coll.,  London  (England).  Dept.  of  Civil 

Municipal  Engineering. 

.  Mohanka. 

rnal  Sanitary  Engineering  Division,  American 

iety  of  Civil  Engineers,  Vol.  95,  No.  SA6,  p 

9-1095.  Paper  6959,  16  fig,  15  ref,  December 

9. 

criptors:  'Water  treatment,  'Filtration,  Sani- 
engineering,   'Filters,   'Design,   Head  loss, 
w  rates,  Flocculation,  Computers,  Model  stu- 
;,  'Mathematical  models, 
ntifiers:  Baeku.  ashing.  Multimedia  filters. 

thematical  models  describing  the  removal  of 
pended  solids  and  head  loss  changes  through 
depth  and  during  the  time  of  operation  of  a 
:r  run  that  were  established  in  the  past  gave 
d  correlation  with  experimental  results  under 
ticular  conditions.  Recently  a  more  general 
ation  was  used  in  a  multilayer  filtration  study 

was  found  to  predict  results  matching  experi- 
ltal  observations.  The  relations  of  the  various 
ameters  in  the  equation  with  filtering  velocity 

specific  surface  have  been  found  for  mul- 
yer  filtration  with  flocculent  suspensions.  The 
hematical  model  was  used  to  predict  concen- 
ion  removal  and  head  loss  development  in  a 
;r.  (Bean-AWWARF) 
2-07346 


CONTROL    OF    BACTERIAL    GROWTHS    IN 
RAPID  SAND  FILTERS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 

J.  T.  O'Connor,  and  K.  Y.  Baliga. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  96,  No.  SA6,  p 

1377-86,  Paper  7767,  December  1970.  3  fig,  4  tab,  6 

ref. 

Descriptors:    'Water   treatment,    Water   quality, 
'Disinfection,  'Nitrification,  'Groundwater,  Iron, 
Filtration,  'Oxidation,  Ammonia,  'Filters,  'Bac- 
teria, Illinois. 
Identifiers:  'Permanganate,  'Rantoul  (111). 

Nitrification  has  been  observed  in  the  rapid  sand 
filters  of  many  iron  removal  plants  in  Illinois.  The 
biological  oxidation  of  annomia  to  nitrate  by  nitri- 
fying organisms  often  results  in  the  total  depletion 
of  oxygen  within  the  filter.  The  resulting  anaerobic 
conditions  have  been  associated  with  the 
breadthrough  of  iron.  Because  the  growth  of  bac- 
teria, particularly  nitrifying  organisms,  is  a  slow 
process,  taking  up  to  a  few  weeks  to  reach 
nuisance  levels,  periodic  filter  disinfection  can 
often  be  practiced  at  lower  cost  than  continuous 
control.  Potassium  permanganate  was  used  in  a 
pilot  plant  study  in  an  effort  to  oxidize  accumu- 
lated organic  matter  within  a  rapid  sand  filter. 
Since  the  oxidation  of  organic  matter  by  potassium 
permanganate  proceeds  rapidly  at  pH  about  10.5, 
sodium  carbonate  was  used  for  pH  adjustment. 
The  application  of  5,000  mg  per  1  of  KNm04  for  3 
hr  prevented  further  oxygen  and  ammonia  deple- 
tion in  the  filters.  However,  the  bacteria]  growth 
was  reestablished  by  the  end  of  the  fourth  week  in- 
dicating that  this  treatment  must  be  repeated 
whenever  bacterial  growth  reaches  a  nuisance 
level.  (Bean-AWWARF) 
W72-07347 


NUMERICAL     SOLUTION     OF     FILTRATION 
EQUATIONS, 

Bengal  Engineering  Coll.,  Howrah  (India).  Dept. 

of  Civil  Engineering. 

A.  K.  Deb. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol.  96,  No.  SA2,  p 

195-210,  Paper  7199,  6  fig,  15  ref,  April  1970. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing,  'Filtration,   Filters,   'Dimensional  analysis, 
'Computers,    Head    loss,    Time-series    analysis. 
Mathematical  studies. 
Identifiers:  Multimedia  filters. 

The  variation  of  concentration  of  suspension  and 
specific  deposit  at  any  depth  of  filter  bed  and  time 
of  filter  run  can  be  represented  by  two  nonlinear 
partial  differential  equations.  Complexities  of 
these  equations  and  filter  coefficient  function 
prohibit  analytical  solutions  to  the  filtration  equa- 
tions. Finite-difference  methods  are  developed  for 
the  numerical  analysis  of  suspension  concentra- 
tion, specific  deposit  and  head  loss  variations  with 
the  depth  of  bed  and  filtration  time.  A  digital  com- 
puter is  used  to  solve  the  finite-difference  model 
of  filter  equations.  Results  compare  favorably 
with  experimental  results.  The  methods  should 
also  prove  useful  in  studies  of  filtration  with 
graded  and  multilayer  beds  with  variation  of  in- 
fluent concentration.  (Bean-AWWARF) 
W72-07348 


PHYSICAL     BEHAVIOR     OF     FLOCCULENT 
SUSPENSIONS  IN  UPFLOW , 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
J.  C.  Brown,  and  E.  LaMotta. 
Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  97,  No.  SA2,  p 
209-224.  Paper  8054,  April  1971 .  1 1  fig,  2  tab,  9  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing.    'Flocculation,     Sedimentation,     Velocity, 
Suspension. 
Identifiers:  'Sludge  blanket,  'Upflow  clarifiers. 


The  variation  in  concentration  of  flocculent  parti- 
cles in  the  sludge  blanket  of  an  upflow  clarifier  or 
reactor  is  a  function  of  the  upflow  velocity  of  the 
liquid.  The  nature  of  this  functional  relationship 
for  discrete  particles  has  been  determined  by 
others.  This  investigation  demonstrates  that  the 
same  general  type  of  relationship  applies  to  floccu- 
lent particles.  The  results  should  prove  useful  in 
the  further  investigation  of  the  behavior  of  upflow 
units  as  physical-chemical  reactors.  (Bean-AW- 
WARF) 
W72-07349 


BACKW ASHING  OF  GRANULAR  WATER  FIL- 
TERS, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
T.  R.  Camp,  S.  D.  Graber,  and  G.  F.  Conklin. 
Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol.  97,  No.  SA6,  p 
903-926,  Paper  8605,  6  fig,  2  tab,  1 1  ref,  December 
1971. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Design,  'Filters,  'Filtration,  'Cleaning, 
Treatment  facilities,  Mathematical  studies,  Mas- 
sachusetts. 

Identifiers:  'Backwashing,  Surface  wash,  Multi- 
media filters,  'Ballerica  (Mass)filter  plant. 

The  grains  of  a  rapid  water  filter  are  best  cleansed 
by  washing  upward  with  water  consistently  at  a 
rate  sufficient  to  fluidize  the  entire  bed  and  for  a 
period  sufficient  to  wash  the  dislodged  floe  parti- 
cles out  of  the  bed  and  into  the  wash  water  gutters. 
Effective  washing  cannot  be  accomplished  in 
operation  unless  the  means  are  provided  in  the 
design  and  construction  of  the  filter  plant.  Mathe- 
matical relationships  are  developed  for  beds 
fluidized  by  water,  beds  fluidized  by  an  air-water 
mixture,  and  fluidized  multi-media  beds.  Experi- 
mental procedures  and  data  are  presented,  which 
were  used  to  develop  and  substantiate  the  mathe- 
matical relationships,  or  both,  and  provide  useful 
design  information.  Suggestions  are  given  for  the 
design  of  the  bed  and  filter  bottom  to  achieve  ef- 
fective washing.  The  value  of  surface  wash  and  air 
wash  is  analyzed.  When  air  is  applied  to  a  bed 
which  is  fluidized  with  water,  the  bed  expansion  is 
reduced.  (Bean-AWWARF) 
W72-07352 


HISTOCHEMICAL  AND  BIOCHEMICAL 
CHANGES  IN  THE  LIVER  OF  EXPERIMENTAL 
ANIMALS  WITH  THE  PROLONGED  USE  OF 
WATER  CONTAINING  DIFFERENT  CONCEN- 
TRATIONS OF  FLUORINE  (IN  RUSSIAN), 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07396 


CITY  RENOVATES  WATER  LINES. 

Water  and  Wastes  Engineering,  Vol.  8,  No.  12,  p 
39,  Dec.  1971,  1  fig. 

Descriptors:  'Water  supply,  Water  quality,  'Cor- 
rosion, 'Distribution  system,  California,  'Clean- 
ing, 'Pipelines,  Pipes,  'Linings,  'Maintenance. 
Identifiers:    Pipe    cleaning.    Pipe    lining,    'Long 
Beach  (Calif ). 

Long  Beach  Cal.  maintains  Class  1  fire  insurance 
rating  with  continous  water  line  surveillance  and 
rehabilitation.  Cleaning  and  cement  mortar  lining 
are  factors  in  retaining  favorable  fire  insurance 
rates  for  residents  and  industry.  Flow  charac- 
teristics of  all  mains  12  in.  and  larger  are  checked 
regularly  and  a  decision  made  whether  to  replace 
or  clean  and  line.  Cleaning  and  lining  has  increased 
the  hydraulic  capacity  by  as  much  as  50  percent 
and  produced  marked  improvement  in  water  quali- 
ty and  substantial  savings  over  replacement  of 
mains.  Two  principal  methods  of  cleaning  are:  the 
hydraulic  method,  a  scraper  tool  is  propelled 
through  the  main  by  water  pressure;  and  drag 
cleaning,  the  scraper  tool  is  dragged  through  the 
main.  Cement  mortar  lining  is  applied  centrif  ugally 
by  a  machine  with  a  rotating  dispensing  head,  and 
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a  trowel  which  smooths  the  mortar.  Pipe  openings 
may  be  accomplished  and  the  main  put  back  in  ser- 
vice within  48  hours.  Above  ground  temporary  ser- 
vice lines  are  usually  laid  to  furnish  service  to  con- 
sumers during  the  operation.  (Bean-AWWARF) 
W72-07434 


TREATMENT    PLANT    DESIGNED    FOR    DIF- 
FICULT WATER  SOURCE, 

Wauford  (J.  R.)  and  Co.,  Nashville,  Tenn. 

R.  D.  White. 

Public  Works,  Vol.  102,  No.  9,  p  75-78,  September 

1971.  2  tab. 

Descriptors:  *Water  supply,  'Water  treatment, 
Sanitary  engineering,  'Filtration,  *Water 
resources,  Chlorine,  Activated  carbon, 
Phosphates,  Fluorides,  Tennessee,  'Treatment 
facilities,  Design,  'Municipal  water,  Filters. 
Identifiers:  Micro-Floe  trimedia  filters,  *Turbitral 
dual-media  filters,  Permanganate,  'Johnson  City 
(Tenn),  Alum. 

Faced  with  need  to  establish  a  new  source  of  water 
supply  to  supplement  their  Unicoi  watershed, 
Johnson  City,  Tennessee  chose  the  Watauga  River 
in  spite  of  its  being  subject  to  industrial  waste 
discharges  at  Elizabethton.  It  was  considered  the 
most  satisfactory  of  eight  sources  considered 
because  of  its  lowest  construction  costs  and 
lowest  overall  yearly  cost.  The  State  Health  Dept. 
classified  the  intake  location  as  suitable  for  a  pota- 
ble water  source.  The  new  works  consist  of  an  8 
mgd  water  treatment  plant,  a  new  2  mg  water 
storage  reservoir,  and  new  transmission  lines. 
Major  components  of  the  plant  are  an  induced- 
forced  draft  type  aerator,  flash-mix  basin,  two 
flocculation  basins,  two  settling  basins,  four  high 
rate  filters,  chemical  storage,  feed  equipment  and 
control  equipment.  All  components  are  designed 
for  expansion  to  24  mgd.  Each  flocculation  basin 
has  three  horizontal  axis-paddle  wheel  mixers, 
operable  over  a  3:1  speed  range,  with  baffles 
between.  Detention  time  is  45  min.  at  8  mgd  rate, 
and  at  the  same  rate  the  detention  time  in  settling 
is  3  hr.  45  min.  Two  different  types  of  high-rate  fil- 
ters were  installed  for  evaluation  and  eventual 
change  of  one  if  either  proves  significantly  superi- 
or. Neptune  MicroFloc  trimedia  system  was  in- 
stalled in  two  and  Turbitrol  dual  media  system  in 
the  other  two.  Coagulant  aid,  liquid  alum,  pre  and 
post  chlorination,  carbon,  potassium  perman- 
ganate, phosphate  and  fluoride  treatments  are  pro- 
vided. (Bean-AWWARF) 
W72-07435 


AN  AUTOMATED  IRON-REMOVAL  PLANT, 

Hazen  and  Sawyer,  New  York. 

J.  P.  Wolfner. 

Public  Works,  Vol.  99.  No.  5,  p  100-102,  May  1968. 

lfig. 

Descriptors:  'Water  treatment.  Sanitary  engineer- 
ing, 'Filtration,  'Iron,  'Groundwater, 
'Diatomaceous  earth.  Hydrogen  sulfide.  Costs, 
Phosphates,  'Treatment  facilities.  Filters,  Costs, 
New  Jersey. 

Identifiers:  'Magnesium  oxide,  'Diatomite  filters, 
•Point  Pleasant  Beach  (NJ). 

Point  Pleasant  Beach,  New  Jersey  has  a  winter 
population  of  about  4,000,  tripling  in  summer,  with 
up  to  30,000  on  weekends.  Increased  pumping 
caused  high  iron  content  in  well  water  and  still 
greater  capacity  was  needed.  A  new  well  was  con- 
structed with  a  600,000  gal.  ground  storage  tank,  a 
treatment  plant  of  2.5  mgd  capacity  and  a  clear- 
well.  The  one  diatomaceous  earth  filter  is  5  ft.  in 
diameter,  10  ft.  high  and  has  585  sq.  ft.  of  filter 
area.  It  contains  750  filter  septa,  each  one  inch  in 
diameter  and  about  3  ft.  long,  fitted  with  a  tight- 
weave  monel-mesh  outer  layer.  The  tank  is 
designed  for  100  psi  pressure.  Treatment  consists 
in  application  of  magnesium  oxide  before  filtration 
and  polyphosphate  and  chlorine  in  the  filter  ef- 
fluent. The  well  water  contains  between  1.2  and 
1.5  mg/1  of  iron  and  0.1  mg/1  of  hydrogen  sulfide. 


After  treatment,  iron  concentration  is  reduced  to 
less  than  0.05  mg/1  and  the  hydrogen  sulfide  is  not 
detectable.  Chemical  operating  costs  are  about  $12 
per  mg  treated.  With  plant  production  rate  at  1.0 
mgd,  filter  runs  are  currently  longer  than  72  hours. 
(Bean-AWWARF) 
W72-07436 


VALVELESS  FILTER  INSTALLED  FOR  IRON 
REMOVAL, 

Warren  and  Van  Praag,  Inc.,  Decatur,  111. 

J.  R.  Gardner,  and  A.  J.  Stika. 

Public  Works,  Vol.  95,  No.  3,  p  109-110,  March 

1964.  3  fig. 

Descriptors:  'Water  treatment,  'Iron,  'Ground- 
water, 'Aeration,  'Filtration,  Sedimentation, 
Costs,  'Design,  'Filters,  'Treatment  facilities, 
Municipal  water,  Illinois. 

Identifiers:  'Valveless  filters,  Backwashing, 
'Coke  tray  aerators,  'Hoopeston  (111). 

Hoopeston,  Illinois,  obtained  its  water  from  two 
wells  in  glacial  drift.  Without  filtration  and  with 
minimum  aeration  the  water  was  stored  in  two 
ground  storage  reservoirs  which  acted  as  settling 
basins  for  the  slightly  aerated  water,  with  residues 
forming  in  the  basins.  From  these  reservoirs  the 
water  was  pumped  into  the  distribution  system, 
carrying  some  of  the  residues.  Unsightly  color,  un- 
palatable taste,  disagreeable  odors,  stained 
clothing  and  plumbing  fixtures  were  but  a  few  of 
the  complaints  once  common  by  the  6,600  re- 
sidents. Iron  removal  facilities  were  needed.  The 
City  decided  to  install  two  automatic  gravity  val- 
veless filters  manufactured  by  the  Permutit  Com- 
pany, the  first  such  municipal  installation  in  Il- 
linois. The  valveless  filters  were  to  be  used  strictly 
for  the  removal  of  iron  residue  following  aeration, 
not  for  removing  bacteria.  A  new  aerator  was  in- 
stalled, consisting  of  three  coke  trays  and  a  dis- 
tributing tray,  also  a  receiving  tank  to  provide  30 
minutes  storage  at  plant  capacity  of  1.5  mgd.  The 
two  filters  at  Hoopeston  automatically  backwash 
approximately  once  every  50  to  55  hours  of  opera- 
tion. Factors  influential  in  choosing  their  installa- 
tion were  ( 1 )  lower  cost  of  original  installation  than 
conventional  gravity  filters,  and  (2)  no  manual 
operation  is  required.  (Bean-AWWARF) 
W72-07437 


SEDIMENTATION       BASIN       DESIGN       AND 
OPERATION, 

S.  L.  Tolman. 

Public  Works,  Vol.  94,  No.  6,  p  119-122,  June 

1963.  2  fig. 

Descriptors:   'Water  treatment,   'Design,   'Sedi- 
mentation,    Sludge,     Maintenance,     Operation, 
'Sanitary  engineering.  Cleaning,  'Settling  basins. 
Identifiers:  'Dispersion  index.  Hydraulic  index. 

Design  factors  for  conventional  sedimentation 
basins  are  length  to  width  ratio  of  at  least  5  to  1 , 
depths  10  to  12  ft  (although  some  are  deeper),  de- 
tention period  not  less  than  2  hours,  and  overflow 
rates  not  more  than  750  gpd/sq  ft  for  alum  floe  or 
1500  gpd/sq  ft  for  water  softening  floe.  At  least 
two  basins  should  be  provided.  Hydraulic  tests  of 
conventional  basins  and  the  dispersion  index  are 
discussed,  also  short  circuiting,  sludge  collectors 
and  maintenance  and  operation.  Bi-level  settling 
basins  and  designs  for  their  cleaning  are  discussed. 
(Bean-AWWARF) 
W72-07438 


THE  MECHANICS  OF  MIXING  AND  FLOCCU- 
LATION, 

S.  L.  Tolman. 

Public  Works,  Vol.  93,  No.  12.  p  88-90,  152  and 

154,  December  1962.  3  fig. 

Descriptors:  'Water  treatment,  'Design,  'Mixing, 
'Flocculation,  Flow  characteristics.  Sanitary  en- 
gineering. Dispersion,  Equipment. 
Identifiers:  'Dispersion  index. 


The  fundamental  roles  of  mixing  and  flocculatiot 
and  the  mechanisms  employed  are  considered 
The  purpose  of  rapid  mixing  is  to  disperse  th< 
chemicals  in  the  raw  water  uniformly  without  flo< 
formation.  Flocculation  is  necessary  for  th< 
removal  of  suspended  and  colloidal  particles 
either  naturally  occurring  or  produced  througl 
chemical  reactions.  Designs  of  various  types  ol 
mixers  and  mixing  basins,  flocculation  equipment 
and  basins,  flow  through  characteristics  ant 
dispersion  indices  are  discussed.  (Bean-AW 
WARF) 
W72-07439 


DESIGN  OF  AN  IRON  REMOVAL  PLANT  FOF 
A  SMALL  CITY, 

E.  S.  Hopkins. 

Public  Works,  Vol  93,  No  4,  p  95-97,  April  1962. 1 

fig,  1  tab. 

Descriptors:  'Water  treatment,  'Iron,  'Ground- 
water, 'Aeration,  Disinfection,  Phosphates,  Con 
trol  systems,  'Design,  Delaware,  'Treatment 
facilities,  'Municipal  water. 
Identifiers:  Aer-o-Mix,  'Accelator,  'Delaware 
City  (Del). 

Delaware  City,  Del.,  has  a  population  of  about 
1500  and  unmetered  water  usage  of  about  100,00( 
gpd.  It  was  served  by  a  shallow-well  containinj 
0.09  mg/1  of  iron  and  a  deep  well  with  7. 1  mg/1  iron 
Purification  consisted  in  chlorination  anc 
sequestering  of  the  iron  with  Calgon.  The  watei 
company  was  bought  by  the  City  in  1959,  installa- 
tion  of  an  iron  removal  plant  was  recommended 
together  with  drilling  additional  wells.  A  plan  was 
adopted  to  provide  a  new  supply  rated  for  a  de- 
mand 20  years  in  the  future  of  200,000  gpd  and  s 
fire  demand  of  500,000  gpd.  A  5-inch,  701  ft.  deer, 
well,  together  with  the  existing  deep  well,  made 
available  505  gpm.  The  two  well  pump  discharges 
pass  through  Aer-O-Mix  units,  where  carbon  diox- 
ide is  released  and  dissolved  iron  is  oxidized  to  ar 
Accelator  285  ft  in  diameter,  with  designed  capaci- 
ty of  350  gpm  and  overflow  rate  of  1 ,000  gpm  pei 
sq.  ft.  20  minutes  mixing  and  70  minutes  detention 
is  provided  in  the  primary  mixing  tank.  Effluent  of 
the  Accelator  flows  to  the  surge  tank  in  the  filtei 
building,  where  two  200  gpm  pumps,  at  100  ft. 
head,  pump  the  water  through  three  sand  pressure 
filters  to  the  distribution  system  and  standpipe. 
After  disinfection  with  chlorine  the  dissolved  iron 
in  precipated  with  alum  and  lime  at  pH  9.0  in  the 
Accelator.  Design  of  equipment  and  electrical  con- 
trols is  discussed.  (Bean-AWWARF) 
W72-07440 


TREATMENT       PLANT       PROVIDES       IRON 
REMOVAL  AND  SOFTENING, 

Burgess  and  Niple  Ltd.,  Columbus,  Ohio. 

R.  E.  Peters,  and  K.  W.  Cosens. 

Public  Works,  Vol  92,  No  1,  p  88-94,  Jan.  1961.  2 

fig,  1  tab. 

Descriptors:  'Water  treatment,  'Iron,  'Water  sof- 
tening, 'Instrumentation,  'Design,  Aeration,  Sedi- 
mentation, Filtration,  Costs,  Instrumentation 
Ohio,  Automation,  'Treatment  facilities,  Clean 
ing. 
Identifiers:  Backwashing,  'Lancaster  (Ohio). 

Instrumentation  for  operator  efficiency  was  the 
design  goal  to  reduce  requirements  to  one  man  pei 
shift.  The  semi-automatic  plant  for  Lancaster 
Ohio,  is  described  in  detail,  including  aerators,  set 
tling  tanks,  filters,  clearwells,  pump  room,  the  sof 
teners  and  cycle  of  operation,  salt  and  brim 
storage  and  handling,  backwash  facilities  and  in 
strumentation.  Cost  of  the  new  waterworks  wa 
$46  per  capita  served.  Instrumentation  and  proces 
control  represents  6  percent  of  the  contract  cosl 
(Bean-AWWARF) 
W72-07441 


ALGAE  CONTROL, 

Wisconsin  Committee  on  Water  Pollution,  Madis 

on. 

For  primary  bibliographic  entry  see  Field  04A. 
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V72-07442 


(EVELOPMENT  OF  A  NEW  TYPE  OF  RAPID 
AND  FILTER, 

'iltration  Equipment  Corp.,  Rochester,  N.Y. 
I.  E.  Herbert. 

ournal  Sanitary  Engineering  Division,  American 
ociety  of  Civil  Engineers,  Vol  92,  No  SA1,  p  31- 
9,  Paper  4649,  February  1966.  5  fig,  3  tab. 

lescriptors:  *Water  treatment,  Sanitary  engineer- 

ig,    •Filters,    'Filtration,    Design,    Flow    rates, 

leaning,  Treatment  facilities,  Pilot  plants,  Soil 

Iters. 

lentifiers:  Filter  media,  Backwashing,  *Sand  fil- 


rapid  sand  filter  for  water  treatment  in  which  the 
iedia  would  remain  of  uniform  thickness  in- 
finitely and  could  be  cleaned  easily  under  nor- 
al  operating  conditions,  thereby  permitting  in- 
eased  filtration  rates  was  the  design  goal.  Tests 
dicated  that  the  system  should  be  hydraulically 
jntrolled  by  orifices  in  plates  at  the  top  of  the 
Iter  rather  than  in  the  underdrain  system.  Con- 
:ntional  wash  troughs  and  surface  wash  equip- 
ent  are  eliminated  by  such  a  system.  On  this  ba- 
s,  a  2-ft  square  unit  or  'module'  was  developed 
id  operated  over  a  3  yr  period.  Both  the  pilot 
ant  and  a  later  full  size  test  model  confirmed  the 
irlier  findings.  Filters  consisting  of  multiple  units 
lve  been  installed  and  successfully  operated  at 
unicipal    water    treatment    plants.    (Bean-AW- 

ARF) 
72-07443 


ATER  PURIFICATION  BY  FORCED-FLOW 
LECTROPHORESIS, 

rizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 

g 

C.  Cooper,  Q.  M.  Mees,  and  M.  Bier, 
mrnal  Sanitary  Engineering  Division,  American 
>ciety  of  Civil  Engineers,  Vol  91,  No  SA6,  p  13- 
i,  Paper  4557,  Dec  1965.  10  fig,  3  tab. 

escriptors:  *Water  treatment,  Sanitary  engineer- 
g,  'Electrophoresis,  Colloids,  Viruses,  Microor- 
nisms.  Organic  matter.  Insecticides,  2-4-D, 
rparation  techniques,  Analytical  techniques, 
Vater  purification. 

le  capabilities  of  an  electrophoretic  apparatus 
r  water  treatment  are  reported.  Forced-flow 
ectrophoresis,  a  modification  of  electrodecanta- 
>n  by  Bier  has  two  potential  applications:  (1)  the 
mcentration  of  micro-organisms  or  dilute  solu- 
>ns  of  organic  compounds  for  the  purposes  of 
ith  identification  and  quantitative  analysis,  and 
)  the  removal  of  colloids  and  supra-colloids  from 
rface  waters.  Concentration  of  dilute  samples  of 
icteriophage  Tl  and  2,  4-D  insecticide  demon- 
rate  a  possible  water  quality  monitoring 
chnique.  Waters  of  low  conductivity  containing 
illoidal  material  can  also  be  treated  directly  by 
ectrophoresis  for  colloid  separation.  Scale-up 
yond  laboratory  size  is  dependent  on  reducing 
fects  of  scale  and  slime  formation,  spacer 
ickness,  and  sedimentation  and  clogging;  as  well 
a  need  for  better  electrical  power  efficiency. 
ean-AWWARF) 
72-07444 


VALUATION  OF  HYDRAULIC  EFFICIENCY 
F  SEDIMENTATION  BASINS, 

:chnion  -  Israel  Inst,  of  Tech.,  Haifa.  Sanitary 

lgineering  Lab. 

.  Rebhum,  and  Y.  Argaman. 

urnal  Sanitary  Engineering  Division,  American 

iciety  of  Civil  Engineers,  Vol  91 ,  No  SA5,  p  37- 

,  Paper  4523,  Oct  1965.  4  fig,  1  tab. 

:scriptors:  'Water  treatment,  Sanitary  engineer- 
g,  'Sedimentation,  'Efficiencies,  Flow  measure- 
:nt,  Hydraulics,  Mixing,  'Settling  basins,  Flow 
tes. 


Detention  time  distribution  curves  of  a  pilot  sedi- 
mentation basin  were  analyzed  by  the  conven- 
tional method  using  central  tendency  values  of  the 
flow  curve  and  by  a  new  method  in  which  an  F  (t) 
function  is  used.  A  straight  line  resulted  when  ex- 
perimental values  of  log  (1-F  (t) )  versus  t/T  were 
plotted.  Good  correlation  was  obtained  between 
results  by  both  methods.  The  new  method  enables 
a  quantitative  analysis  of  the  flow  regime.  The 
flow  in  a  sedimentation  basin,  with  inlet  baffle, 
consists  of  approximately  60%  mixing;  the 
remainder  is  plug  flow.  (Bean-AWWARF) 
W72-07445 


RESEARCH  ON  VARIABLES  AFFECTING  FIL- 
TRATION, 

University  Coll.,  London  (England).  Dept.  of  Civil 

Engineering. 

K.  J.  Ives,  and  I.  Sholji. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol  91,  No  SA4,  p  1- 

18,  Paper  4436,  August  1965.  7  fig,  1  tab. 

Descriptors:  'Water  treatment,  'Filtration,  'Fil- 
ters, Sanitary  engineering,  Viscosity,  Head  loss, 
'Flow  rates,  'Efficiencies,  'Particle  size,  Tem- 
perature. 
Identifiers:  Filter  media. 

Mathematical  laws  describe  the  water  quality  and 
head  loss  changes  through  the  depth  and  during 
the  time  of  operation  of  a  filter  run.  How  this  per- 
formance will  change  was  evaluated  in  filter  runs 
operated  with  different  sized  media,  or  at  different 
filtration  rates,  or  at  different  water  temperatures. 
A  particulate  suspension  of  plastic  microspheres 
(diameter  1.3  microns)  was  used  to  conform  with 
mathematical  idealizations.  Filter  efficiency  varies 
inversely  with  grain  size,  inversely  with  the  filtra- 
tion rate,  and  as  the  inverse  square  of  the  water 
viscosity.  Some  examples  of  different  filter  opera- 
tions are  calculated  and  compared  using  these  rela- 
tionships. Other  theoretical  and  experimental  stu- 
dies have  been  reviewed,  which  also  indicate  in- 
verse relationships  between  filter  efficiency  and 
grain  size,  rate,  and  viscosity.  However,  these  are 
not  identical  and  it  appears  that  each  suspension 
may  have  characteristic  exponents  associated  with 
the  three  variables  investigated.  (Bean-AW- 
WARF) 
W72-07446 


FILTRATION        THROUGH        SIZE-GRADED 
MEDIA, 

Glenfield  and  Kennedy  Ltd.,  London  (England). 
E.  W.  J.  Diaper,  and  K.  J.  Ives. 
Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol  91,  No  SA3,  p  89- 
1 14,  Paper  4378,  June  1965.  22  fig,  2  tab. 

Descriptors:  'Water  treatment,  'Filtration,  'Fil- 
ters,   'Particle   size,   Sands,   Coals,   Head   loss. 
Flow,  Cleaning,  Mathematical  studies. 
Identifiers:     'Filter    media,    'Upflow    filtration, 
Backwashing. 

Theory  for  filters  containing  media  of  one  size  has 
been  extended  to  filtration  through  size-graded 
media.  This  theory  demonstrates  the  advantages 
of  filtering  into  the  coarsest  media  first,  then 
through  subsequently  finer  media.  This  is  the 
reverse  of  present  (1965)  practice  in  sand  filters. 
Experiments  compared  downflow  (normal)  with 
upflow  (reverse)  filtration,  and  showed  the  operat- 
ing advantages  of  the  latter.  Washing  upflow  fil- 
ters gave  practical  difficulties.  An  experimental 
three-layer  filter  or  coarse  anthracite,  on  medium- 
size  sand,  on  garnet  sand,  enabled  filtration  to 
proceed  downwards  but  through  the  correct  grad- 
ing sequence  suggested  by  the  theory.  This  filter 
produced  considerably  lower  head  losses  for  com- 
parable filtrate  quality  as  compared  with  a  normal 
sand  filter  with  equivalent  grain  sizes.  The  three- 
layer  format  remained  stable  after  several  upflow 
backwashings  that  fluidized  the  media.  (Bean-AW- 
WARF) 
W72-07447 


THEORY  OF  WATER  FILTRATION, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

T.  R.  Camp. 

Journal  Sanitary  Engineering  Division,  American 

Society  of  Civil  Engineers,  Vol  90,  No  SA4,  p  1- 

30,  Paper  3990,  August  1964.  21  fig. 

Descriptors:  'Water  treatment,  'Filtration,  'Floc- 
culation,  'Head  loss,  'Flow  rates,  'Sands,  Sanita- 
ry engineering,  'Hydraulic  gradients,  Sedimenta- 
tion, Particle  size,  Cleaning,  Porosity. 
Identifiers:  Backwashing. 

The  Kozeny  equation  of  laminar  flow  through 
granular  materials  is  extended  to  the  transition  re- 
gion by  means  of  a  chart  of  the  friction  factor  ver- 
sus the  Reynolds  number.  A  chart  of  the 
backwashing  number  versus  the  Reynolds  number 
is  developed  for  estimating  wash  rates  required  at 
impending  suspension  and  during  suspension  of 
filter  grains.  The  friction  factor  during  backwash 
decreases  greatly  at  porosities  greater  than  ap- 
proximately 0.6.  Small  floe  particles  deposit  in  a 
filter,  as  a  sheath,  around  the  sand  grains.  A  chart 
is  presented  for  the  computation  of  the  deposit 
ratio  from  the  sand  size  and  hydraulic  gradient. 
The  rate  of  removal  for  a  given  volumetric  concen- 
tration of  floe  in  the  water  at  each  depth  is  found 
to  decrease  greatly  with  depth.  This  decrease  in 
the  effectiveness  is  related  to  the  adhesiveness  of 
the  floe  to  the  sand.  (Bean-AWWARF) 
W72-07448 


EFFECT  OF  PADDLE  DESIGN  ON  FLOCCULA- 
TION, 

Thayer  School  of  Engineering,  Hanover,  N.H. 
N.  L.  Drobny. 

Journal  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol  89,  No  SA2,  p  17- 
30,  Paper  3480,  April  1963.  1 1  fig,  append. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Flocculation,  'Design,  Efficiencies,  'Mix- 
ing, Shape. 
Identifiers:  Mixing  paddle  types. 

Paddle  design  may  be  a  major  contributing  factor 
to  the  flocculation  process.  Laboratory  tests  using 
a  solution  of  water  with  aluminum  sulfate  and 
sodium  carbonate  indicate  that  floe  formation  is 
affected  by  the  following  paddle  parameters:  (1) 
surface  roughness,  (2)  surface  perforations,  (3) 
paddle  curvature,  (4)  surface  area,  and  (5)  paddle 
shape.  A  condition  maintained  throughout  the  en- 
tire test  was  a  constant  input  of  power  through  the 
paddles  to  the  solution.  The  results  indicate  that 
especially  surface  perforations  and  certain  degrees 
of  surface  roughness  can  significantly  enhance  the 
floe  formation.  It  appears  that  the  flocculation 
process  may  be  more  efficient  with  respect  to 
power  input  as  a  result  of  simple  variations  in  the 
paddle  design.  (Bean-AWWARF) 
W72-07449 


TASTE  AND  ODOUR  IN  WATER  SUPPLIES  IN 
GREAT  BRITAIN:  A  SURVEY  OF  THE 
PRESENT  POSITION  AND  PROBLEMS  FOR 
THE  FUTURE, 

Bristol  Waterworks  (England). 
L.  R.  Bays,  N.  P.  Burman,  and  W.  M.  Lewis. 
Water  Treat  Exam.  19(2):  1970.  136-160. 
Identifiers:     Actinomycetes,     Britain,     Chlorine, 
Chromatography,  Flora,  Freeze,  Fungi,  Gas,  Hu- 
man, Manganate,  Nutrient,  Odor,  Ozone,  Potassi- 
um, Spore,  Survey,  Taste. 

Spore  counting  in  water  is  not  indicative  of  the  in- 
tensity of  taste  and  odor  due  to  actinomycetes. 
Bottom  mud  appeared  to  yield  the  highest  spore 
count.  CI,  KMn04  or  03  did  not  prevent  taste  and 
odor  resulting  from  this  type  of  organism.  The  or- 
ganisms were  capable  of  surviving  chlorination 
and  may  thus  pass  into  the  water  supply.  A  variety 
of  plumbing  materials  and  water  fittings,  including 
yarn  initially  treated  with  phenyl  mercuric  nitrate, 
may  on  aging  actively  support  actinomycetes  and 
fungi.  Work  undertaken  failed  to  elucidate  the 
critical  nutrient  supporting  actinomycetes  growth. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


In  the  treatment  process,  activated  C,  at  doses  of 
30  mg/1 ,  proved  to  be  the  only  practical  procedure 
for  satisfactory  elimination  of  tastes  and  odors. 
Gas  chromatographic  measuring  of  taste  and  odor 
intensity  fell  short  by  several  orders  of  magnitude 
in  detection  compared  with  the  human  olfactory 
sensory  perception.  Freeze  concentration  of  the 
taste  and  odor  compounds  in  water  provides 
means  of  investigating  the  problem  academically, 
but  is  not  a  practical  proposition  in  everyday 
waterworks  practice.  A  complex  biological  river 
water  flora  nurtured  in  pretreatment  tanks  caused 
improvement  in  overcoming  the  problem  of  treat- 
ment of  odorous  river  water.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-07536 


A  GLANCE  OVER  POLYELECTROLYTES, 

Engineering  Coll.,  Karad  (India). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07551 


SUDDEN  DEATH  FROM  ISCHEMIC  HEART 
DISEASE  IN  ONTARIO  AND  ITS  CORRELA- 
TION WITH  WATER  HARDNESS  AND  OTHER 
FACTORS, 

Toronto  Univ.  (Ontario).  School  of  Hygiene. 
T.  W.  Anderson,  and  W.  H.  LeRiche. 
Can  Med  Ass  J.  105(2):  155-160.  1971.  Dlus. 
Identifiers:   Canada,  Death,   Disease,  Hardness, 
Heart,  Human,  Ischemic,  Ontario. 

It  is  possible  that  there  is  a  systematic  geographi- 
cal variation  in  the  proportion  of  deaths  from 
ischemic  heart  disease  that  occur  suddenly,  and 
that  this  variation  may  be  causally  related  to  water 
hardness  or  some  other  environmental  factor. 
Three  indices  of  sudden  death  have  been  ex- 
amined; each  showed  a  correlation  with  water 
hardness  that  was  of  similar  sign  and  magnitude.  A 
detailed  examination  of  1686  deaths  occurring  in 
residents  of  2  cities  which  differ  widely  in  the 
hardness  of  their  water  supply  confirmed  that  in 
deaths  ascribed  to  heart  disease  the  proportion  of 
sudden  deaths  was  higher  (by  20-30%)  in  the 
northern  (soft-water)  city  than  in  the  southern 
(hard-water)  city. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-07560 


RISK  OF  SUDDEN  DEATH  IN  SOFT  WATER 
AREAS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Epidemiology 

and  Community  Medicine. 

L.  C.  Neri,  D.  Hewitt,  and  J.  S.  Mandel. 

Amer  J  Epidemiol.  94  (2):  101-104.  1971. 

Identifiers:   Canada,   Coronary,   Death,   Disease, 

Heart,  Human,  Risk,  Soft. 

A  reported  association  between  suddenness  of 
death  from  coronary  heart  disease  and  residence 
in  soft  water  areas  is  discussed.  An  attempt  has 
been  made  to  establish,  for  the  city  of  Ottawa,  the 
extent  to  which  coroner-certified  deaths  cor- 
respond to  a  classification  of  sudden/nonsudden. 
It  is  suggested  that  the  predictive  value  of  water 
hardness  may  be  related  to  trace  metal  contents- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07561 


WORLD  AND  WATER  IMPERATIVES:  WATER 
SUPPLY  AND  ENVIRONMENTAL  HEALTH, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 
A.  Wolman. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  12,  p  746-749,  December  1970.  3 
ref. 

Descriptors:  'Water  supply,  'Diseases.  'Planning, 
♦Decision  making,  Management,  Assessments, 
Consolidation,  Research  and  development. 
Resources  development. 

Identifiers:  'Environmental  health,  'Water  hy- 
giene, Conflicts. 


Water  hygiene  has  been  lost  in  the  'pollution  bag'. 
In  spite  of  the  current  emphasis  on  the  esthetic 
aspects  of  water,  on  the  preservation  of  fish  and 
wildlife  in  natural  bodies  of  water,  and  on  recrea- 
tional amenities,  the  threat  and  the  reality  of 
waterborne  disease  looms  large.  For  some  two 
thirds  of  the  world's  population,  the  threats  to 
health  via  unsafe  and  inadequate  waters  are  still 
dramatic.  Areas  requiring  tough  decision  making 
in  water  resources  management  are  listed.  (1)  The 
pollution  of  raw  water  sources  requires  continued 
assessment.  (2)  The  problems  of  water  supply  and 
sewerage  require  joint  scrutiny.  (3)  Steps  toward 
consolidation  are  overdue.  (4)  Conflicts  in  water 
use  must  be  confronted.  (5)  The  values  and  debits 
of  water  reuse  need  to  be  assessed.  (6)  The  pros 
and  cons  of  universal  metering  are  problems  de- 
manding serious  debate.  (7)  The  ecologic  impact  of 
fresh  water  impoundments,  estuarial  barrages,  and 
underground  replenishment  will  have  to  be  mea- 
sured. (8)  The  economics  and  externalities  of  dual 
water  supplies  are  due  for  revised  discussion.  (9) 
The  diagnosis  and  assessment  of  the  compatibility 
of  different  sources,  of  different  origins,  tempera- 
ture, and  composition  are  necessary  with  respect 
to  new  water  sources.  (10)  NEW  MANAGERIAL 
STRUCTURES  NEED  TO  BE  DEVELOPED 
FOR  BURGEONING  METROPOLITAN 
AREAS.  (11)  The  determination  of  alternatives  in 
water  management  is  necessary.  (12)  Research  is 
negligible  in  the  waterworks  industry  and  govern- 
ment. Most  importantly  a  new  perspective  is 
needed  which  reflects  the  world  status  of  various 
water  problems.  (Strachan-Chicago) 
W72-07630 


IDENTIFICATION  AND  ESTIMATION  OF 
NEUTRAL  ORGANIC  CONTAMINANTS  IN 
POTABLE  WATER, 

Iowa    State    Univ.,    Ames.    Inst,    for    Atomic 

Research;  and  Iowa  State  Univ.,  Ames.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07666 


BACTERICIDAL    PROPERTIES    OF    CHLOR- 
SULFAMATES, 

Massachusetts  Dept.  of  Public  Health,  Lawrence. 

Environmental  Health  Research. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07722 


WHAT  THE  WASTEWATER  PLANT  EN- 
GINEER SHOULD  KNOW  ABOUT  CEN- 
TRIFUGES/2, 

Pennwalt  Corp..  Warminster,  Pa.  Sharpies  Cen- 
trifuges. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-07763 


THE  GREAT  EAU  SCHEME:  NORTH-EAST 
LINCOLNSHntE  WATER  BOARD, 

North  East  Lincolnshire  Water  Board,   Lincoln 

(England). 

R.  V.  Ash. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

20,  No  7,  p  435-458.  October  1966.  3  fig,  append. 

Descriptors:  'Water  purification,  'Water  soften- 
ing, 'Sludge  treatment.  Aqueducts,  Water  quality, 
Aeration,  'Treatment  facilities,  'Water  treatment, 
'Design,  'Waste  treatment. 
Identifiers:  Intake  works.  Precipitators. 

Investigations  and  design  detail  are  reported  for 
the  intake  works,  treatment  processes,  and 
aqueduct  for  a  water  supply  system.  The  cost  was 
estimated  at  4.3  million  pounds.  Investigations 
were  made  of  the  reservoir  and  treatment  works 
site,  weirs,  intakes,  and  size,  route,  piping,  valv- 
ing,  crossings,  and  surge  surpression  for  the 
aqueduct.  Quality  data  are  presented  for  color, 
hardness,  chlorine,  and  iron  and  manganese  con- 
tent of  the  raw  water.  Proposed  treatment  in- 
cluded:    cascade     aeration;     precipitators     with 


mechanical  flocculators  and  upward  flow  for  par- 
tial or  split  softening  and  clarification;  rapid  gravi- 
ty filters;  stabilization;  and  sterilization  with 
breakpoint  chlorination.  Details  are  provided  on 
the  clear  water  reservoir,  chemical  storage  and 
dosing  system,  and  washwater  recovery  and 
sludge  disposal.  Two  40,000  gallon  tanks, 
equipped  with  agitators,  store  washwater.  The 
sludge  from  these  tanks  is  sent  to  the  precipitators. 
Precipitation  sludge  is  concentrated  in  slow  stir- 
ring thickeners  with  supernatant  water  returned  to 
the  precipitation  inlet.  Sludge  is  pumped  to  sea. 
Details  are  presented  for  relift  and  high-lift  pump- 
ing, electrical  supply  and  distribution,  diesel 
generation  plant,  and  structural  design  and 
architectural  treatment.  (Nardozzi-AWWA) 
W72-07764 


DIDDINGTON  TREATMENT  WORKS:  GREAT 
USE  WATER  SUPPLY  SCHEME, 

Binnie  and  Partners,  London  (England). 
J.  H.  T.  Griffiths,  and  W.  J.  L.  Wisdish. 
Journal  of  the  Institution  of  Water  Engineers,  Vol 
21,  No  2,  p  103-126,  March  1967.  8  fig,  2  tab. 

Descriptors:  'Water  softening,  'Water  purifica- 
tion, 'Sludge  treatment,  Aeration,  Filtration, 
Chlorination,  Lagoons,  Construction,  Architec- 
ture, 'Treatment  facilities,  'Design,  'Water  treat- 
ment, 'Waste  treatment. 

Design  and  construction  aspects  of  a  water  soften- 
ing clarification  facility  are  reviewed.  The  site  had 
good  access,  nearby  delivery  mains,  and  sufficient 
area.  Quality  goals  included:  softened  water  with  a 
constant  total  hardness  and  non-carbonate/car- 
bonate hardness  ratio;  and  acceptable 
chloride/carbonate  hardness  ratio.  Physical  and 
chemical  source  water  quality  data  are  tabulated. 
Flexible  treatment  processes  were:  cascade  aera- 
tion; flash  mixing;  reaction  tanks  for  softening  and 
clarification;  rapid  gravity  filtration  with  air  scour, 
low  velocity  wash,  and  surface  flush  provisions; 
sludge  concentration;  and  storage  and  handling 
facilities  for  ferrous  sulfate,  alumina,  lime,  soda 
ash,  sodium  silicate  and  sulfuric  acid.  Preliminary 
chemical  house  considerations  included:  position- 
ing relative  to  reaction  tanks,  bunker  height  and 
weatherproof ing,  and  lorry  bay  size.  A  Candy  cen- 
trifugal-balancer-proportional-speed chemical 
system  was  utilized.  Provisions  for  pH  correction, 
activated  carbon,  and  controls  and  signalling  are 
discussed.  The  sterilization  plant  provides 
chlorination  at  the  dam  pumping  station,  inlet  to 
works  following  aeration,  raw-water  channel,  and 
after  filtration.  Separate  lagoons  process  wash- 
water-clarification  sludge  and  softening  waste. 
Architectural  and  landscaping  details  are  provided 
with  information  on  the  initial  running  of  the  plant. 
(Nardozzi-AWWA) 
W72-07765 


DESIGN  AND  OPERATION  OF  THE  CAR- 
MONEY  WATER  TREATMENT  WORKS: 
FAUGHAN  RIVER  SCHEME  -  LONDONDERRY 
R.D.C., 

Permutit  Company,  Ltd.,  London  (England). 
E.  J.  Wilcock,  and  B.  A.  Sard. 
Journal  of  the  Institution  of  Water  Engineers,  Vol 
18,  No  6,  p  477-490,  October  1964.  2  tab,  1  append. 

Descriptors:  'Water  purification,  'Sludge  treat- 
ment. Sedimentation,  Filtration,  Operations, 
Costs,  'Treatment  facilities.  'Water  treatment. 
'Waste  treatment,  Design,  Settling  basins,  Clean- 
ing, Remedies. 
Identifiers:  'Washwater,  Supernatant  recovery. 

Preliminary  treatment  design  criteria  are  provided 
for  a  water  purification  plant.  The  ultimate  plant 
capacity  of  15  mgd  in  3  stages  was  to  supply  indus- 
trial and  domestic  consumers.  Tabulated  raw 
water  quality  showed  seasonal  variations  and 
rapid  changes.  A  flexible  treatment  scheme  is 
needed.  Proposed  treatment  included:  alum  coagu- 
lation; pH  control  using  H2S04;  provision  for  ; 
'weighter';   mechanical   flocculation;   sedimenta 
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tion;  rapid  gravity  filtration;  pH  conditioning  for 
distribution;  and  sterilization.  The  intake  works 
are  screened  and  have  provisions  for  chlorination. 
Horizontal  flow  sedimentation  basins  with 
mechanical  agitation  equipment  were  chosen. 
These  units  are  the  least  sensitive  to  changes  in 
water  quality  and  flow  rates.  Chemical  handling 
facilities  are  described.  Filtration  flow  rates  are 
73-87  gph/sq.  ft.  through  graded  Leighton  Buzzard 
sand  and  graded  pebbles  with  a  non-ferrous  pipe 
under-drainage  system.  Filter  washing  procedures 
include  air  scour,  upward  water  wash,  and 
horizontal  surface  flush.  Two  washwater  holding 
tanks,  each  of  50,000  gallon  capacity,  equipped 
with  slow  moving  paddles  to  prevent  sedimenta- 
tion, settle  filter  washwater.  Supernatant  wash- 
water  is  returned  to  the  plant  inlet.  Sludge  from  the 
washwater  holding  tanks  and  sedimentation  basins 
is  sent  to  lagoons.  Operational  experience,  remedi- 
al measures,  and  plant  cost  details  are  provided. 
(Nardozzi-AWWA) 
W72-07766 


DESIGN  AND  CONSTRUCTION  OF  THE  FIXBY 
WATER  TREATMENT  WORKS  FOR  THE 
WAKEFIELD  AND  DISTRICT  WATER  BOARD, 

Wakefield  and  District  Water  Board,  Yorkshire 

(England). 

P.  G.  M.  CoUins,  and  O.  Gibb. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

18,  No  6,  p  491-502,  October  1964.  2  fig,  2  append. 

Descriptors:  'Sludge  treatment,  *Water  purifica- 
tion, Operations,  Lagoons,  'Treatment  facilities, 
'Water  treatment,  'Waste  treatment,  Filtration 
sites,  'Construction,  Reservoirs,  Filters,  Design, 
Administration. 
Identifiers:  Washwater,  Supernatant. 

Site  selection  criteria,  proposed  treatment 
methods,  plant  operation  and  construction  details, 
and  washwater  and  sludge  treatment  processes  are 
reviewed  for  a  7  mgd  water  treatment  plant.  The 
treatment  facilities  included:  ferrous  sulfate 
coagulation;  pH  conditioning;  hydraulic  mixing; 
mechanical  flocculation;  upflow  sedimentation; 
breakpoint  chlorination;  rapid  gravity  filtration; 
automatic  residual  chlorine  control;  filtered  water 
storage;  and  waste  handling  facilities.  Filtration 
flow  rates  are  101-121  gallons/sq  ft/hr  through  a 
graded  quartz  sand  bed  on  graded  gravel  with  a 
perforated  asbestos  cement  pipe  underdrainage 
system.  Filter  washwater  is  settled  in  duplicate 
recovery  tanks  of  60,000  gallons  capacity.  Super- 
natant is  recycled  to  the  plant  inlet.  Concentrated 
sludge  is  periodically  withdrawn  and  pumped  to 
lagoons  for  drying  and  ultimate  disposal.  Sludge 
lagoons  are  an  interim  treatment  measure.  Chemi- 
cal handling  facilities  are  described.  Building  and 
general  layout,  and  structural  design  details  of  the 
clear-water  reservoir,  precipitators,  filters,  and 
ancillaries  are  presented.  Concrete  mix  and  design 
data  are  listed.  Appendices  included  a  list  of  con- 
tractors and  design  and  administration  informa- 
tion. (Nardozzi-AWWA) 
W72-07767 


DESIGN  OF  YORKSHIRE  DERW  ENT  HEAD- 
WORKS, 

North  East  Lincolnshire  Water  Board,  Lincoln 

(England). 

F.  Earnshaw. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

16,  No  2,  p  139-159,  March  1962.  7  fig. 

Descriptors:  'Water  softening,  'Sludge  treatment, 
Construction,  Centrifugation,  Lagoons,  De water- 
ing, Design,  'Water  treatment,  Sites,  'Treatment 
facilities,  'Specifications,  'Waste  treatment.  Au- 
tomatic control. 
Identifiers:  Flow  records. 

Treatment  plans  for  a  25  mgd  water  softening 
facility  are  outlined.  The  intake  site  for  the  tidal 
source  was  chosen  for:  minimal  interference  to  the 
freshwater  regime;  ability  to  provide  water  and 
avoid  heavy  silting;  and  a  foundation  suitable  for 


construction  of  a  pump  house  and  treatment 
works.  Flow  occurrence  probability  records  and 
formulae  are  presented.  Treatment  included:  lime 
(lime-soda)  softening  in  upward-flow  reaction 
tanks  with  clarification  aided  by  a  coagulant  useful 
at  high  pH  values;  stabilization  and  chlorination  in 
a  baffled  contact  tank;  rapid  gravity  filtration; 
dechlorination  and  ammoniation;  treated  water 
storage.  The  nature  of  the  site,  layout  of  the 
works,  and  preemptory  specifications  for  the  in- 
take and  low-lift  pumps  are  provided.  The  reaction 
tanks,  flash  mixer  and  contact  tank,  filters,  and 
automatic  controls  are  discussed.  The  controls  will 
monitor  raw  and  treated  water  flow,  river  levels, 
intake  system  condition,  chemical  handling  and 
storage  facilities,  and  filter  washing.  Considera- 
tion is  being  given  to  sludge  dewatering  by  cen- 
trifugation. It  is  thought  the  sludge  has  agricultural 
value.  Permanent  sludge  dump  sites  include 
unused  gravel  pits  and  quarries,  an  abandoned 
canal,  and  an  estuary.  Sludge  will  be  lagooned  on 
site  for  the  first  12  months  of  operation  while  han- 
dling methods  are  evaluated.  (Nardozzi-AWWA) 
W72-07768 


DESIGN  OF  FARMOOR  TREATMENT  WORKS, 
OXFORD  CORPORATION  WATER  DEPART- 
MENT, 

Oxford  Water  Dept.  (England). 

F.  Cartwright. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

18,  No  5,  p  381-412,  August  1964.  4  fig,  1  tab. 

Descriptors:   'Water  purification,   'Sludge  treat- 
ment,   Specifications,   Costs,    Sites,    'Treatment 
facilities,  'Water  treatment,  'Design. 
Identifiers:  Filter  washwater. 

The  problems  and  design  considerations  for  the 
four  stage  development  of  a  24  mgd  water  purifica- 
tion plant  are  reviewed.  A  reservoir  is  planned  to 
furnish  an  adequate  raw  water  supply.  Advantages 
and  disadvantages  of  the  treatment  site  are 
discussed.  The  source  water  is  stable  and  non-cor- 
rosive, but  prone  to  periodic  taste  and  odor 
problems.  Physical  and  chemical  water  charac- 
teristics are  tabulated.  The  plant  layout  included: 
aerator;  microstrainers;  settling  tanks;  filters; 
pump  and  control  housing;  treated  water  storage 
reservoir;  chemical  house;  administration  build- 
ing; electrical  substation;  diesel  house;  garage  and 
cycle  shed;  dirty  washwater  and  sludge  settling 
tanks;  sludge  settling  lagoons;  automatic  controls; 
alarm  system;  and  oil-fired  burner.  Some  contract 
cost  and  design  specification  data  are  provided. 
These  data  describe  the  faculties  enumerated 
under  the  plant  layout.  Thickened  sludge  is  settled 
in  a  lagoon.  Decanted  supernatant  is  discharged  to 
a  nearby  brook.  Duplicate  filter  washwater  tanks 
and  sludge  thickening  tanks  are  provided.  (Nar- 
dozzi-AWWA) 
W72-07769 


THE  DEVELOPMENT  OF  BOUGH  BEECH  AS  A 
SOURCE  OF  SUPPLY  (THE  EAST  SURREY 
WATER  COMPANY), 

East  Surrey  Water  Co.  (England). 

J.  S.  Shinner,  and  A.  S.  Davison. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

25,  No  5,  p  243-260,  July  1971.  2  fig,  5  append. 

Descriptors:  'Water  softening,  'Water  purifica- 
tion, Sludge  treatment,  Costs,  'Treatment  facili- 
ties, 'Water  treatment,  Sites,  'Design,  Water 
quality. 

Identifiers:  'Power  generation,  'Distribution 
pumping,  Recirculation. 

The  development  of  a  surface  water  supply  capa- 
ble of  yielding  5-6  mgd  with  a  maximum  of  10  mgd 
is  reviewed.  Reservoir  and  intake  site  selection 
was  based  on  water  quantity  available,  an  abstrac- 
tion formula,  water  quality,  and  storage  effects. 
The  design  philosophy  considered  average/max- 
imum yield  relationships;  river  works;  conjunctive 
use  of  underground  chalk  water  and  greensand 
supplies,  and  surface  storage;  plant  flexibility;  dis- 


tribution needs;  phasing  of  development;  power 
supply;  and  controls  and  instrumentation.  The  sof- 
tening-clarification facility  and  pumping  station 
will  provide  water  treatment,  power  generation, 
and  pumping  to  supply.  Treatment  includes  reac- 
tion tanks,  equipped  for  softening,  clarification, 
and  recirculation;  rapid  gravity  sand  filtration;  car- 
bon pressure  filtration;  treated  water  reservoir; 
pH  correction  units;  chlorination  and  ammoniation 
equipment.  The  generating  plant  will  provide  flexi- 
ble operation  with  3.3kV  at  the  river  works  and 
250kVA  at  the  mains.  Softening  and  clarification 
wastes  are  separately  handled.  Sludge  is  concen- 
trated and  the  supernatant  water  returned  to  the 
settled  water  channel.  Experimental  bays  are  used 
to  study  methods  to  dispose  concentrated  sludge 
and  filter  washwater.  Appendices  summarize 
physical-chemical  water  quality  data  for  the  river 
and  reservoir;  principal  technical  data  and  con- 
sultants; and  approximate  costs.  (Nardozzi- 
AWWA) 
W72-07770 


SOURCE  CONTROL  OF  WATER  TREATMENT 
WASTE  SOLH)S, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

D.  D.  Adrian,  and  J.  H.  Nebiker. 
Progress  Report  for  Federal  Water  Pollution  Con- 
trol Administration,  Report  No.  EVE   13-  69-1, 
March  1969.  95  p,  17  fig,  87  ref,  append.  Grant 
WP-01239.  FWPCA  Program  16080  DZS  03/69. 

Descriptors:  'Dewatering,  'Sludge  treatment, 
Mathematical  models,  Design,  'Water  treatment, 
'Waste  treatment,  Costs,  Time,  'Drying,  'Sludge 
disposal,  Sludge,  'Waste  water  treatment. 
Identifiers:  'Drying  beds,  Alum,  Freeze-thaw, 
Filter  pressing. 

The  objective  was  the  development  of  rational 
design  formulations  for  engineers  to  use  in  the 
design  of  dewatering  and  drying  beds  for  water 
treatment  sludges.  Dewatering  by  freeze-thaw  and 
filter  pressing  procedures  was  studied.  Differential 
equations  for  the  reaction  kinetics  of  sludge  drying 
are  presented.  Curves  are  included  for  drying  rate, 
weight,  and  free  moisture  content  versus  time; 
evaporation  ratio  versus  moisture  content;  drying 
rate  versus  moisture  content;  critical  moisture 
content  versus  drying  solids  per  area;  free 
moisture  content  versus  time;  and  log  drying  rate 
versus  log  free  moisture  content  for  alum  sludges. 
A  mathematical  model  for  drying  and  gravity 
drainage  is  constructed  with  initial  and  boundary 
conditions.  Curves  of  applied  depth  versus  dura- 
tion and  total  annual  costs  versus  applied  depth 
are  shown  for  different  specific  sludge  resistances. 
An  objective  function  is  made  to  optimize  de- 
watering  costs.  Specific  resistance  and  coefficient 
of  compressibility  were  studied  for  freeze-thaw 
tests.  Concentrated  sludge  cakes  frozen  and 
thawed  showed  a  cake  structure  breakdown  to  a 
watery  nature  with  crystalline  solids  that  settle 
readily.  An  appendix  provided  definitions  of 
wastewater  treatment  sludge  disposal  terms.  (Nar- 
dozzi-AWWA) 
W72-07771 


UPGRADING   WATER   BY   USE   OF   A   SLOW 
SAND  FILTER, 

North  Dakota  State  Univ.,  Fargo. 

Dennis  Ardean  Rice. 

Master's  Thesis,  February  1969,  90  p,  38  fig,  17 

tab,  24  ref. 

Descriptors:  'Water  treatment,  'Filtration, 
'Sands,  Separation  techniques,  Municipal  water, 
Flow  rates,  Temperature,  Turbidity,  Hydrogen  ion 
concentration,  Bacteria,  Color,  Dissolved  solids, 
Suspended  solids.  Efficiencies,  Operation  and 
maintenance,  Water  quality  control,  Bentonite, 
Clays,  Alfalfa. 
Identifiers:  'Sand  filters. 

A  mixture  of  ground  alfalfa  and  bentonite  clay  was 
combined   with    municipal   water   for   use   as   a 
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synthetic  waste  in  testing  the  effects  of  tempera- 
ture and  throughput  on  the  efficiency  of  a  sand 
filter.  Temperatures  investigated  were  45  degrees, 
70  degrees,  and  100  degrees  C.  Parameters  evalu- 
ated included  influent  and  effluent  total  solids, 
total  volatile  solids,  suspended  solids,  volatile 
suspended  solids,  total  dissolved  solids,  turbidity, 
color,  pH,  and  number  of  bacteria.  Analysis  of  the 
various  solids  tests  demonstrated  that  the  effluent 
values  changed  as  the  influent  values,  but  the  per- 
cent removal  fluctuated  very  little.  Temperature 
variations  were  shown  to  have  no  detectable  effect 
on  filtration  efficiency,  but  the  total  amount  of 
suspended  material  that  could  be  removed  before 
the  filter  plugged  increased  as  the  temperature  of 
the  water  increased.  Although  the  effects  of  water 
temperature  and  amount  of  water  filtered  were 
demonstrated  to  be  small,  the  70  degrees  run  per- 
formed the  most  satisfactorily  in  the  tests  con- 
ducted, indicating  a  desired  water  temperature  for 
slow  sand  filtration  of  70  degrees  F.  (Lowry-Tex- 

W72-07813 

5G.  Water  Quality  Control 


BEEF  CATTLE  FEEDLOT  WASTE  MANAGE- 
MENT PROGRAM, 

Robert   S.    Kerr   Water   Research   Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07323 


PHYSICAL,  CHEMICAL,  AND 

MICROBIOLOGICAL  FACTORS  AFFECTING 
THE  DISCHARGE  OF  WATER  INTO  DRAIN 
TILE, 

California  Univ.,  Davis.  Water  Resources  Center. 
Sterling  J.  Richards,  and  James  P.  Martin. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  607,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  California  Water  Resources 
Center,  Los  Angeles,  Report  UCAL-WRC-W-217, 
February  1972,  32  p,  9  fig,  5  tab,  17  ref.  OWRR  A- 
029-CALU). 

Descriptors:  *Tile  drains,  Microorganisms,  'Iron 
bacteria,  'Manganese,  Bacteria,  Tiles,  Iron, 
Drainage,  Organic  matter,  Organic  wastes, 
Polymer,  Humus,  Oxidation,  California,  Soil  fun- 
gi- 

Identifiers:  Manganese  bacteria,  *Gallionella, 
•Organic  carbon,  Polysaccharides, 

'Heterotrophs,  'Imperial  Valley  (Calif). 

Microscopic  examinations  of  manganese  and  iron 
tile  line  deposits  from  Imperial  Valley  California 
revealed  large  numbers  of  bacteria.  The  red 
deposits  were  largely  twisted  ferric  hydrate  rib- 
bons of  Gallionella  spp.  The  organic  carbon  of  the 
deposits  varied  from  0.11  to  2.46%.  Numbers  of 
heterotrophs  determined  by  plating  techniques 
were  generally  low  but  varied  from  0  to 
230,000.000  per  g.  Thus  the  majority  of  the  bacteri- 
al cells  observed  under  the  microscope  were 
probably  autotrophs.  Fungus  counts  ranged  from  0 
to  99,000  per  g.  In  contrast  to  the  soil  which  con- 
tained numerous  species  of  fungi,  deposit  samples 
contained  one  to  three  species.  The  organic  carbon 
in  tile  line  water  or  soil  leachates  varied  from  15  to 
168  ppm.  Organic  amendments  temporarily  in- 
creased soluble  carbon.  The  ploysaccharide  con- 
tent of  water  samples  ranged  from  1  to  26%  and 
the  C/N  ratio  from  6  to  13.  The  soluble  organic- 
matter  appeared  to  be  largely  small  molecular 
weight  (<  10,000)  humic  type  polymers.  The  larger 
molecules  were  mostly  polysaccharides.  The  solu- 
ble organic  C  could  serve  as  an  energy  and  C 
source  for  the  heterotrophs  which  could  con- 
tribute to  the  clogging  of  the  drainage  lines. 
Laboratory  models  simulating  drainage  discharge 
through  a  tile  joint  did  not  permit  a  decisive  as- 
sessment of  the  processes  involved  in  tile  line 
plugging  as  it  occurs  in  the  field.  Results  from  soil 
columns  treated  with  Fe203  and  Mn02  do  sug- 
gest, however,  that  biological  oxidation  could  be 


dominant  over  a  chemical  process.  The  results 
demonstrate  the  variability  inherent  to  model 
building  and  the  difficulty  of  reproducing  field 
conditions  in  a  laboratory  environment. 

W72-07353 


EFFICIENCY  OF  DATA  COLLECTION 
SYSTEMS  IN  HYDROLOGY  AND  WATER 
RESOURCES  FOR  PREDICTION  AND  CON- 
TROL, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-07357 


ECONOMIC    ANALYSIS    OF    ALTERNATIVE 
WATER  POLLUTION  CONTROL  MEASURES, 

Iowa    State    Water    Resources    Research    Inst., 
Ames. 

J.  R.  Barnard,  and  H.  A.  Lofgreen. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  611,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Iowa  State  Water  Resources 
Research  Institute,  Ames,  Completion  Report 
ISWRRI-42,  December  1971.  19  p,  11  tab.  OWRR 
A-018-IA(1). 

Descriptors:    'Economics,   Alternative  planning, 
Water  pollution  control.  Industrial  wastes.  Mu- 
nicipal   wastes,    Water   quality,    'Costs,    'Iowa, 
Planning,  Wastewater  treatment. 
Identifiers:  'Treatment  costs. 

The  potential  cost  of  commitments  to  water  quali- 
ty is  explored  as  well  as  ways  in  which  that  cost 
might  be  minimized  within  federal  and  state 
government  guidelines  of  improved  water  quality. 
Cost  estimates  of  controlling  industrial  and  mu- 
nicipal pollution  are  developed  from  engineering 
sources  for  a  number  of  treatment  sequences 
which  are  used  as  proxies  for  varying  levels  of 
water  quality.  Estimates  of  costs  of  capital  facili- 
ties, operating  costs,  and  average  costs  are  made 
for  the  United  States  and  Iowa.  The  emphasis  is  on 
the  estimation  of  the  potential  burden  of  water 
quality  decisions  as  well  as  exploring  ways  in 
which  that  burden  may  be  minimized.  It  is  esti- 
mated that  it  would  require  an  expenditure  of 
about  $8  billion  in  new  capital  facilities  for  waste- 
water treatment  for  the  urban  population  in  the 
United  States,  and  nearly  $15  billion  for  an  exten- 
sive industrial  wastewater  treatment  program.  The 
estimated  aggregate  annual  average  cost  for  1968 
is  $4,519  million,  or  about  $22.50  per  capita. 
(Powell-Iowa  State) 
W72-07362 


THE  ROLE  OF  GOVERNMENT  IN  POLLUTION 
AND  RECREATION  POLICY:  A  MULTI-SA- 
MPLE, FACTOR-ANALYTICAL  APPROACH 
TO  ATTITUDE  SCALE  DEVELOPMENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Sociology. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-07363 


ECONOMICS  OF  WATER  QUALITY  MANAGE- 
MENT: EXEMPLIFIED  BY  SPECIFIED  POLLU- 
TANTS IN  AGRICULTURAL  RUNOFF, 

Iowa  State  Univ.,  Ames. 

J.  J.  Jacobs. 

Ph.D.  Thesis,  1972.  208  p,  5  fig,  58  tab,  129  ref,  2 

append.  OWRR  B-015-IA  (2). 

Descriptors:  Economics,  Water  quality  control, 
Pollutants.  'Agricultural  runoff.  'Sediments, 
'Phosphorus,  Iowa,  'Water  management  (Ap- 
plied), Water  pollution  sources,  'Cost  analysis, 
Cultivation. 

Identifiers:  'Nishnabotna  River  Basin,  Minimum 
tillage. 

The  role  of  economics  in  environmental  quality 
management  was  analyzed,  with  particular 
reference  to  the  optimal  level  of  water  quality  in  a 
selected  use  area.  Sediment  and  phosphorus  in 


agricultural  runoff  were  the  pollutants  selected  in 
depicting  the  role  of  economics  in  water  quality 
management.  The  agricultural  land  in  the  Nish- 
nabotna River  Basin  in  Southwestern  Iowa  was 
the  study  area.  This  land  was  split  up  according  to 
six  capability  classes,  supplied  by  the  Conserva- 
tion Needs  Inventory.  These  capability  classes  in 
combination  with  crop  rotations,  tillage  methods 
and  conservation  practices  are  regarded  as  a 
cropping  system.  For  each  system  the  annual  costs 
and  returns  in  addition  to  sediment  and 
phosphorus  losses  were  estimated.  With  this  infor- 
mation the  minimum  cost  of  achieving  specified 
levels  of  water  quality,  i.e.,  sediment  and 
phosphorus,  were  obtained.  The  study  results 
point  up  the  dominance  of  minimum  tillage  and 
continuous  row  crops  in  the  optimal  solutions.  The 
results  also  indicate  that  the  magnitude  of  the 
delivery  ratio  and  the  phosphorus  constraints  have 
a  relatively  small  impact  on  the  cost  of  the  pro- 
gram. Furthermore,  it  was  shown  that  the  most 
stringent  constraint  could  be  met  at  an  estimated 
cost  of  about  $4.75  per  acre  with  a  delivery  ratio  of 
.25.  While  this  cost  does  not  appear  to  be  un- 
reasonable, comparing  the  control  cost  with  the 
benefits  to  a  municipal  use  indicates  that  this  level 
of  quality  control  can  only  be  justified  economi- 
cally if  there  is  a  large  reuse  of  the  water  (80-400:1) 
or  substantial  aesthetic  benefits.  (Powell-Iowa 
State) 
W72-07365 


OIL  SLICK  REMOVING  VESSEL, 

Larry  D.  Price. 

U.  S.  Patent  No.  3,630,376,  3  p,  4  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  893,  No.  4,  p  1344,  December  28,  1971. 

Descriptors:  'Patents,  'Oil  spills,  Equipment, 
'Pollution  abatement,  'Oil  pollution,  Oil  wastes, 
Oily  water,  Water  pollution  treatment,  Water 
treatment,  Oil-water  interfaces,  Separation 
techniques,  Equipment,  Water  pollution  control. 

A  vessel  is  equipped  to  remove  oil  and  other  waste 
from  the  surface  of  water.  An  elongated  pipe,  hav- 
ing spaced  slits  permitting  water  to  flow  through, 
is  positioned  along  the  forward  portion  of  the  ves- 
sel. A  pump  provides  water  under  pressure  to  the 
pipe.  The  water  flowing  out  of  the  holes  or  slits 
forms  a  ripple  or  wave  high  enough  so  that  a  sheet 
of  water  carrying  oil  or  debris  goes  over  the  top  of 
a  baffle  plate.  The  oil  then  moves  to  a  holding 
chamber  until  it  is  thick  enough  to  be  removed. 
(Sinha-OEIS) 
W72-07367 


APPARATUS  FOR  CONTROLLING  OIL 
SLICKS, 

Ralph  L.  Tuttle,  and  George  T.  Lister. 
U.  S.  Patent  No.  3,630,033,  3  p,  7  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  893,  No.  4,  p  1254,  December  28,  1971. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
'Pollution  abatement.  Equipment,  Pontoons, 
Water  pollution  treatment.  Water  treatment,  Oil 
wastes.  Oily  water,  Oil-water  interface.  Separa- 
tion techniques.  Water  pollution  control. 

A  floating  structure  is  positioned  around  an  oil 
slick  to  confine  it  before  removal.  A  series  of  large 
modular  pontoons  are  fastened  to  one  another  en- 
closing a  rectangular  or  circular  area.  A  large  sec- 
tion of  a  side  is  pivotably  mounted  forming  a  large 
gate,  providing  access  to  the  enclosed  area.  Con- 
trol curtains  extend  downward  from  the  pontoon 
system  to  prevent  escape  of  oil.  The  oil  can  then 
be  pumped  into  a  barge  or  second  storage  area.  A 
pumping  platform  is  provided  which  consists  of 
several  pontoons  fastened  together  and  located  ad- 
jacent to  the  assembly.  (Sinha-OEIS) 
W72-07369 
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METHOD  OF  AND  APPARATUS  FOR 
SEPARATING  OIL  FROM  WATER, 

Dunlop  Rubber  Co.  Ltd.,  London  (England).  (As- 
signee). 

John  E.  Woolley. 

U.  S.  Patent  No.  3,508,652,  2  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  873,  No.  4,  p  1128,  April  28,  1970. 

Descriptors:  *Patents,  *Oil  pollution,  "Oil  spills, 
Oil  wastes.  Oily  water,  Oil- water  interfaces,  "Pol- 
lution  abatement,  Water  pollution  treatment, 
Water  treatment,  Separation  techniques,  Equip- 
ment, Water  pollution  control. 

The  oil/water  mixture  is  pumped  continuously  into 
one  end  of  an  elongated  container  in  which  the 
mixture  separates  into  an  upper  oil  layer  and  a 
lower  water  layer.  The  container  may  be  an  elon- 
gated flexible  container  or  envelope  capable  of 
floating  in  water.  The  container  and  pontoon  are 
towed  to  the  spill  area.  As  the  mixture  is  pumped 
into  the  container  the  oil  is  retained  and  when 
nearly  full,  the  pump  is  stopped.  Inlet  and  outlet 
pipes  are  closed  and  the  container  is  towed  to 
shore  where  it  is  emptied.  (Sinha-OEIS) 
W72-07370 


PROCESS  FOR  CONTAINMENT  AND  DEFLEC- 
TION OF  AQUEOUS  SURFACE  POLLUTANTS, 

Submersible  Systems,  Inc.  (Assignee). 

Frank  McCormick. 

U.  S.  Patent  No.  3,491 ,023,  4  p,  3  fig,  5  ref;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  870,  No. 

3,  p  961,  January  20,  1970. 

Descriptors:  *Patents,  Barriers,  "Oil  spills,  'Flot- 
sam, "Jelly  fish,  "Pollution  abatement,  Water  pol- 
lution treatment,  Floating  pollutants,  Equipment, 
"Oil  pollution,  Oil  wastes,  Oily  water.  Separation 
techniques,  Water  pollution  control. 
Identifiers:  'Bubble  barriers,  Air  bubbles. 

Pollutants  or  undesirable  fauna  such  as  jelly  fish 
are  deflected  from  passage  through  a  band  of  tur- 
bulence created  by  underwater  generation  of  air 
from  a  series  of  longitudinally  arranged  gaseous 
generators.  A  bubble  barrier  is  created  which  by 
the  upward  movement  of  the  air  bubbles  creates 
an  upwardly  and  outwardly  moving  water  current 
in  the  nature  of  a  welling  effect  on  either  side  of 
this  wall.  The  air  generating  system  is  composed  of 
a  system  of  flexible  compartmented  plastic  con- 
duits. These  may  be  laid  across  the  mouth  of  a  har- 
bor or  along  a  beach  area.  (Sinha-OEIS) 
W72-07375 


INTERNATIONAL  LAW-OIL  SPILLS  AND 
THEIR  LEGAL  RAMIFICATIONS, 

W.  W.  Maywhort. 

North  Carolina  Law  Review,  Vol.  49,  p  996-1003, 

44  ref.  August  1971. 

Descriptors:  "Law  of  the  sea,  "Water  pollution 
sources,  "International  waters,  "International  law, 
"Oil  spills.  Oil  wastes.  Ships,  Oil  industry.  Trea- 
ties, Legal  aspects.  Oil-water  interfaces.  Con- 
tinental shelf,  Oceans,  Navigation,  Regulation, 
United  Nations,  Navigable  waters.  Non-structural 
alternatives.  International  commissions.  Oil  indus- 
try. Foreign  countries. 
Identifiers:  Contiguous  zone.  Absolute  liability. 

The  recent  oil  well  blowout  in  the  Santa  Barbara 
Channel  and  the  earlier  sinking  of  the  Torrey 
Canyon  off  the  English  coast  point  out  the  extent 
of  the  international  problem  created  by  oil  spills. 
Existing  legal  controls  include  such  agreements  as: 
(1)  the  1954  Convention  for  Prevention  of  Pollu- 
tion of  the  Sea  by  Oil,  (2)  the  Geneva  Convention 
on  the  High  Seas,  (3)  the  Convention  on  the  Terri- 
torial Sea  and  Contiguous  Zone,  and  (4)  the 
Geneva  Convention  on  the  Continental  Shelf.  All 
existing  controls  are  inadequate  to  deal  with  oil 
pollution  of  the  sea  because  of  the  lingering  con- 
cept of  supremacy  of  the  law  of  the  flag  on  the 
high  seas.  The  use  of  flags  of  convenience  only  ag- 


gravates the  problem  because  there  is  less  state 
regulation  in  such  cases.  Effective  control  may 
come  through:  (1)  conferring  concurrent  jurisdic- 
tion on  the  flag  state  and  the  injured  state,  (2)  a 
multilateral  convention  assigning  sealanes 
between  various  ports  plus  required  installation  of 
more  sophisticated  navigational  equipment,  (3)  im- 
position of  strict  liability  on  the  discharger,  or  (4) 
required  spillage  insurance  or  an  international  spil- 
lage fund  supported  by  shippers.  An  effective  en- 
forcement agency  would  also  be  essential.  (Grant- 
Florida) 
W72-07378 


OIL  SPILL  AND  POLLUTION  CONTROL:  THE 
CONFLICT  BETWEEN  STATE  AND 
MARITIME  LAW, 

Florida  Univ.,  Gainesville.  Coll.  of  Law. 

F.  T.  McCoy. 

George  Washington  Law  Review,  Vol.  40,  p  97- 

122,  159  ref.  October  1971. 

Descriptors:  "Florida,  "Pollution  abatement, 
"State  jurisdiction,  "Federal  jurisdiction,  "Oil  pol- 
lution, Navigable  waters,  Ships,  Marine  fisheries, 
Sea  water,  Federal  government,  Judicial  deci- 
sions, Jurisdiction,  Legislation,  Law  of  the  sea, 
State  governments,  Interstate,  Legal  aspects,  Oil 
spills,  Federal  Water  Pollution  Control  Act. 
Identifiers:  "Florida  Oil  Spill  Prevention  and  Pol- 
lution Act,  "Federal  Water  Quality  Improvement 
Act. 

The  Florida  Oil  Spill  Prevention  and  Pollution 
Control  Act  of  1970  imposed  exceptionally  strin- 
gent requirements  on  shipowners  for  pollution 
damage  occurring  in  Florida  waters.  Several 
grounds  on  which  it  has  been  challenged  are 
discussed.  The  legal  basis  for  admiralty  assuming 
jurisdiction  over  pollution  damage  is  explained. 
Generally,  state  law  in  the  admiralty  area  is  al- 
lowed only  if  it  fills  a  gap  in,  or  supplements, 
federal  law.  The  Federal  Water  Quality  Improve- 
ment Act  of  1970,  however,  seemingly  encouraged 
state  legislation.  The  Florida  Act  imposed  absolute 
liability  for  pollution  damage;  the  Federal  Act  im- 
posed a  modified  standard  of  simple  negligence. 
The  validity  of  state  imposed  strict  liability  is 
analyzed.  Constructional  difficulties  and  potential 
loopholes  in  the  Florida  Act  are  discussed,  as  is 
the  applicability  of  federal  liability  limitations.  The 
strict  financial  responsibility  and  denial  of  port  use 
provisions  of  the  Florida  Act  are  compared  with 
corresponding  federal  provisions.  The  possibility 
for  'direct  action'  against  insurors  is  analyzed,  in- 
cluding applicability  of  liability  limitations  to  insu- 
rors. If  the  Florida  Act  is  upheld,  needed  as- 
surance of  payment  for  oil  pollution  damage  and 
the  costs  of  cleanup  will  be  provided.  Such 
benefits,  however,  must  be  weighed  against  costs 
to  the  state.  Broader  federal  legislation  in  this  area 
would  be  helpful.  (Grant-Florida) 
W72-07379 


THE  LEGAL  SETTING  OF  NUCLEAR  POWER- 
PLANT  SITING  DECISIONS:  A  NEW  YORK 
STATE  CONTROVERSY, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07381 


LIABILITY  OF  VESSEL  TO  STATE  IN  AD- 
MIRALTY ACTION  IN  REM  FOR  DAMAGES 
RESULTING  FROM  OIL  SPILL  IN  NAVIGABLE 
WATERS  OF  STATE, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07385 


LEGAL  MUSCLE  FOR  THE  FIGHT  AGAINST 
POLLUTION, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07402 


LAFAYETTE  LAKE,  WILDCAT  CREEK, 
WABASH  RIVER  BASIN,  INDIANA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-07415 


ENVIRONMENTAL  STATEMENT  GRAND 
LAGOON,  FLORIDA  NAVIGATION  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-07417 


SUBSURFACE   WASTE   DISPOSAL   CONTROL 
ACT, 

Congress,      Washington,      DC;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07418 


ENVIRONMENTAL  LAW:  ECOLOGICAL  CON- 
SIDERATIONS IN  GRANTING  PERMITS 
UNDER  THE  RIVERS  AND  HARBOURS  ACT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07419 


ENVIRONMENTAL  LAW:  QUI  TAM  ACTIONS 
UNDER  THE  REFUSE  ACT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07420 


POLLUTION   OF    THE    SEA    AND    INTERNA- 
TIONAL LAW:  A  CANADIAN  PERSPECTIVE, 

Dalhousie    Univ.,    Halifax    (Nova    Scotia).    Law- 
School. 
For  primary  bibliographic  entry  see  Field  06E. 

W72-07421 


OCEAN  POLLUTION  AND  THE  1972  UNITED 
NATIONS  CONFERENCE  ON  THE  ENVIRON- 
MENT, 

Glassie,  Pewett,  Beebe  and  Shanks,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07423 


NERBC  1980  PLAN  FOR  CONN.  R.  BASIN. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07424 


POWERPLANT   SITING    AND   ENVIRONMEN- 
TAL PROTECTION,  PART  1. 

Congress,  Washington,  D.C;  and  Committee  on 
Interstate  and  Foreign  Commerce  (U.S.  House). 
Subcommittee  on  Communications  and  Power. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-07426 


HOUSE    WATER    BILL    OUT-FLOOR    FIGHT 
EXPECTED. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07427 


ANTI-POLLUTION  FUNDS  COMPRISE  1%  OF 
FY  1973  BUDGET-HIGHLIGHTS  OF  THE 
BUDGET  PROPOSALS  FOR  AGENCIES  DEAL- 
ING WITH  NATURAL  RESOURCES. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-07428 


A  BILL  TO  AMEND  SECTION  11  (P)  (1)  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT, 

Congress,      Washington,      D.C;      and      Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07429 
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A  BILL  TO  PROVIDE  A  PROGRAM  OF  POLLU- 
TION CONTROL  IN  THE  RIVER  BASINS  AND 
WATERWAYS  OF  THE  UNITED  STATES, 

Congress,     Washington,     D.C.;     and     Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07430 


U.  S.  ATTORNEY  CALLS  REFUSE  ACT  OF  1899 
'SUPERIOR  ENFORCEMENT  TOOL', 

Congress,     Washington,     D.C;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07431 


A  BILL  TO  CONTROL  THE  GENERATION 
AND  TRANSMISSION  OF  NOISE  DETRIMEN- 
TAL TO  THE  HUMAN  ENVIRONMENT,  AND 
FOR  OTHER  PURPOSES, 

Congress,     Washington,     D.C;     and     Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07433 


TREATMENT    PLANT    DESIGNED    FOR    DIF- 
FICULT WATER  SOURCE, 

Wauford  (J.  R.)  and  Co.,  Nashville,  Tenn. 
For  primary  bibliographic  entry  see  Field  05F. 

W72-07435 


ALGAE  CONTROL, 

Wisconsin  Committee  on  Water  Pollution,  Madis- 
on. 
For  primary  bibliographic  entry  see  Field  04A. 

W72-07442 


CONTROL  OF  SEDIMENT  IN  THE  URBAN  EN- 
VIRONMENT, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07491 


CASE  STUDY  ON  DESIGN  OF  URBAN  WATER 
DATA  ACQUISITION  SYSTEMS, 

Watermation,  Inc.,  Saint  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07492 


WHAT  CAN  WE  DO  ABOUT  POLLUTION., 

Arnold  Arboretum,  Jamica  Plain,  Mass. 
Gordon  P.  De Wolfe,  Jr. 

Arnoldia  (Boston).  30  (2):  33-48,  50-55,  1970.  Illus. 
Identifiers;  Air,  Human,  Legislation,  Pesticides, 
Pollution,  Population,  Soil. 

Soil,  water  and  air  pollution,  pesticides,  legisla- 
tion, and  taxation  are  discussed.  Pollution  can  be 
reduced  with  sufficient  expenditure,  less  usage  of 
toxic  pesticides  and  control  of  population  size.-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07564 


THE  CHOICE  OF  INSTITUTIONAL  ARRANGE- 
MENTS FOR  WATER  RESOURCE  DEVELOP- 
MENT--WITH  SPECIAL  REFERENCE  TO  THE 
CALIFORNIA  WATER  INDUSTRY, 

Indiana  Univ.,  Bloomington. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07570 


WATER  TEMPERATURES  OF  CALIFORNIA 
STREAMS,  DELTA-CENTRAL  SIERRA  SUBRE- 
GION, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07586 


YORK      RIVER      BASIN      COMPREHENSIVE 
WATER    RESOURCES    PLAN:    VOLUME    IV. 


WATER    RESOURCE    REQUIREMENTS    AND 
PROBLEMS. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-07598 


FACTORS  AFFECTING  THE  ACCUMULATION 
OF  NITRATE  IN  SOIL,  WATER,  AND  PLANTS, 

Agricultural  Research  Service,  Urbana,  111.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07610 


DISTRIBUTION  OF  BIOTA  IN  A  STREAM  POL- 
LUTED BY  ACID  MINE-DRAINAGE, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05C 

W72-07613 


CHARLES  RIVER:  AN  URBAN  RIVER  IN  ITS 
CHANGING  SOCIAL  CONTEXTS, 

Massachusetts      University,      Amherst.      Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-07614 


REGIONAL  PLANNING  AND  THE  CHES- 
APEAKE BAY  ENVIRONMENT:  AN  ECOLOGI- 
CAL APPROACH, 

Maryland    Univ.,    Prince    Frederick.    Hallowing 

Point  Field  Station. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-07617 


SELECTION  OF  WATER  SUPPLIES  FOR  NEW 
MANUFACTURING  OPERATIONS, 

Black,  Crow  and  Eidsness  Inc.,  Wilmington,  Del. 
For  primary  bibliographic  entry  see  Field  03E. 

W72-07624 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  NEW  YORK  CITY 
WATER-SUPPLY  AND  ENVIRONMENT 
MANAGEMENT, 

New  York  State  Dept.  of  Conservation,  Albany. 
For  primary  bibliographic  entry  see  Field  03D. 
W72-07638 


WORLD  AND  WATER  IMPERATIVES:  POLLU- 
TION EXPLOSION, 

Population  Council,  New  York. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-07639 


WATER  USES  AND  WASTES  IN  THE  TEXTILE 
INDUSTRY, 

Clemson  Univ.,  S.C 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07650 


THE  P-VALUE  APPROACH  TO  QUANTITA- 
TIVE LIQUID-LIQUID  EXTRACTION  OF 
PESTICIDES  FROM  WATER.  1.  OR- 
GANOPHOSPHATES:  CHOICE  OF  PH  AND 
SOLVENT, 
Drexel  Univ..  Philadelphia,  Pa.  Dept.  of  Chemis- 

tfy-    . 

For  primary  bibliographic  entry  see  Field  05A. 
W72-07701 


ULTRARAPID  EXTRACTION  OF  INSECTI- 
CIDES FROM  SOIL  USING  A  NEW  UL- 
TRASONIC TECHNIQUE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  En- 
tomology. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-07702 


POSITIVE  POLLUTION, 

Rand  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  05C 

W72-07776 


THE  OPERATIONAL  CAPABILITIES  OF  THE 
PROPOSED  AIR  DELIVERABLE  ANTI-POLL- 
UTION TRANSFER  SYSTEM  (ADAPTS). 
VOLUME  1:  STUDY  METHOD  AND  RECOM- 
MENDATIONS. 
Coast  Guard,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  806,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  60  p,  11  fig,  8  tab. 

Descriptors:  *Oil  spills,  'Oil  pollution,  *Water 
pollution  control,  *Ships,  *Oceans,  Coastal  en- 
gineering, Harbors,  Coast  Guard  regulations, 
Coasts,  Operations  research,  Mathematical 
models,  Aircraft,  Transportation,  Water  pollution. 
Identifiers:  Tankers,  Shipping,  Aircraft  support. 

A  system  of  aircraft  deliverable  equipment  and 
people  is  being  developed  by  the  U.  S.  Coast 
Guard  to  prevent  oil  from  being  spilled  from 
stranded,  or  distressed,  tankers.  The  system  is 
named  the  'Air  Deliverable  Anti-Pollution 
Transfer  System'  (ADAPTS).  The  effectiveness  of 
the  system  is  measured  by  the  amount  of  oil  that 
can  be  transfered  from  a  tanker  to  floatable  bags  in 
24  hours.  This  paper  reports  the  modeling  of  the 
system  to  determine  the  optimal  mix  of  resources 
needed  and  to  measure  the  systems's  capability. 
Modeling  was  accomplished  using,  at  first, 
PERT/CPM  diagram  methods  and  later  using  a 
simulation  model.  The  results  of  the  first  method 
were  used  to  validate  the  simulation.  Then  a 
mathematical  model  was  developed  for  use  on  the 
Coast  Guard  computer.  When  sufficient  modeling 
results  were  obtained,  they  were  evaluated  with 
the  budgetary  and  aircraft  limitations  on  the  sytem 
and  recommendations  for  alternate  equipment  and 
procurement  of  ADAPTS  were  developed.  The 
general  result  of  the  study  is  that  the  turn  around 
time  of  the  C-130  aircraft  must  be  minimized  and 
that  there  must  be  sufficient  ADAPTS  pumps  on 
scene  early  in  the  deployment  of  the  system.  The 
procurement  of  cargo  rails  which  can  be  installed 
rapidly  on  the  C-130's  is  necessary  and  compatible 
airplane  loaders  are  needed.  Early  deployment  of 
ADAPTS  pumps  can  be  accomplished  by  use  of 
prepositioned  pump  and  prime  mover  packages 
that  are  scaled  for  helicopter  delivery  from  ad- 
vance bases.  (See  also  W72-07788)  (Poertner) 
W72-07787 


THE  OPERATIONAL  CAPABILITIES  OF  THE 
PROPOSED  Am  DELIVERABLE  ANTI-POLL- 
UTION TRANSFER  SYSTEM  (ADAPTS), 
VOLUME  3:  DOCUMENTATION  OF  THE 
MATHEMATICAL  MODEL. 
Coast  Guard,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  808,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  44  p,  1  fig,  2  tab. 

Descriptors:  'Mathematical  models,  "Oil  spills, 
•Oil  pollution,  *Water  pollution  control,  "Opera- 
tions research,  Oceans,  Ships,  Aircraft,  Harbors, 
Coasts,  Coast  Guard  regulations,  Transportation, 
Water  pollution,  Computer  models. 
Identifiers:  Tankers,  Shipping,  Aircraft  support. 

A  system  of  aircraft  deliverable  equipment  and 
people  is  being  developed  by  the  U.  S.  Coast 
Guard  to  prevent  oil  from  being  spilled  from 
stranded,  or  distressed,  tankers.  The  system  is 
named  the  'Air  Deliverable  Anti-Pollution 
Transfer  System'  (ADAPTS).  The  effectiveness  of 
the  system  is  measured  by  the  amount  of  oil  that 
can  be  transfered  from  a  tanker  to  floatable  bags  in 
24  hours.  A  mathematical  model  was  developed  to 
determine  the  optimal  mix  of  resources  needed 
and  to  measure  the  system's  capability.  The 
mathematical     model     described     herein     was 
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developed  using  mathematical  notation  and  it  is 
implemented  in  USASI  FORTRAN 

(2.0)/MASTER  used  on  the  CDC-3300  computer. 
The  desired  result  of  the  mathematical  model  is  to 
find  the  maximum  number  of  bags  that  can  be 
filled  in  24  hours  subject  to  the  numbers  of  C- 
130's,  C-130  air  crews,  C-130  loaders,  helicopters, 
and  E  pkgs.  This  is  a  model  for  measuring  the 
operational  results  that  can  be  attained  with  availa- 
ble resources.  A  prime  use  for  the  model  is  to 
determine  the  outcome  of  the  deployment  of  a 
given  set  of  resources  to  a  distress  that  arises. 
Then  the  need  for  alternative  measures  can  be 
determined.  The  possible  combinations  are  nu- 
merous. In  many  of  them  the  model  can  be  used 
directly,  in  others  the  model  results  must  be  in- 
terpreted. A  final  use  of  the  model  is  to  evaluate 
the  effectiveness  of  an  equipment  change.  By 
using  the  model  in  simulated  distresses  with  and 
without  a  proposed  equipment  change,  the  in- 
vestigator can  determine  the  effect  of  the 
proposed  change  and  it  can  be  evaluated  along 
with  the  cost  (among  other  factors)  of  the  change. 
(See  also  W72-07787)  (Poertner) 
W72-07788 


POLLUTION  MONITORING  AND  PREVEN- 
TION BY  USE  OF  BIVARIATE  CONTROL 
CHARTS, 

Canadian  Industries  Ltd.,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07793 


MINE  SPOIL  POTENTIALS  FOR  WATER 
QUALITY  AND  CONTROLLED  EROSION. 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 
Sciences. 

Copy  available  from  GPO  Sup  Doc  as 
EP2.10:14010  EJE  12/71,  $1.75;  microfiche  from 
NTIS  as  PB-208  817,  $0.95.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  December  1971,  206  p,  26  fig,  38  tab,  50 
ref.  EPA  Program  14010  EJE  12/71. 

Descriptors:  *Coal  mine  wastes,  'Spoil  banks, 
•Acid  mine  water,  Acidity,  Iron,  Hydrogen  ion 
concentration,  Pyrite,  Neutralization,  Soil  proper- 
ties, Percolation,  Rocks,  Solubility,  Depth,  Ion 
exchange,  Particle  size,  Lysimeters,  Water  pollu- 
tion control,  'Erosion  control,  Water  reuse. 
Identifiers:  'Preston  County  (West  Virginia). 

Analysis  of  exploratory  test  cores  and  rock  chip 
samples  has  made  available  information  necessary 
to  the  development  of  rational  techniques  for 
reclaiming  coal  mine  spoil  for  useful  purposes.  By 
assigning  an  area  a  particular  future  use  and 
analyzing  the  rock  structure  in  advance  of  the  sur- 
face mining,  materials  can  be  assembled  and 
placed  in  the  fill  to  allow  the  filled  strip  mine  to 
revegetate  and  be  developed  into  a  useful  area. 
Oxidation  of  pyrite  materials,  source  of  most 
acidity  below  4.0  in  mine  spoils,  can  be  controlled 
by:  (1)  using  clay  shales  for  fill;  (2)  controlling 
grain  size  in  the  fill;  and  (3)  controlling  accessibili- 
ty to  exchange  of  solutes  and  oxygen.  In  miniature 
lysimeters  filled  with  4  ft  of  normal,  loamy  (pH 
6.7)  soil,  no  acidity  nor  iron  drained  from  the  bot- 
tom from  pyrite  buried  at  6  depths,  from  1/2  to  36 
inches,  during  a  24  week  test  period.  Base 
exchange  by  the  soil  neutralized  the  acid  and 
retained  the  iron.  (Lowry-Texas) 
W72-07796 


ENGINEERING  METHODOLOGY  FOR  RIVER 
AND  STREAM  REAERATION. 

JBF  Scientific  Corp.,  Burlington,  Mass. 

Copy  available  from  GPO  Sup  Doc  as 
EP2.10:16080FSNI0/71,  $1.25;  microfiche  from 
NTIS  as  PB-208  818,  $0.95.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  October  1971,  119  p,  30  fig,  22  tab,  73  ref. 
EPA  Program  16080  FSN  10/71. 


Descriptors:  'Waste  assimilative  capacity,  'Aera- 
tion, 'Reaeration,  Oxygen  sag,  'Dissolved  ox- 
ygen, Bubbles,  Absorption,  Photosynthesis,  Dif- 
fusion, Respiration,  'Oxidation,  Temperature, 
Depth,  Oxygen,  Mixing,  On-site  investigations, 
Design  criteria,  Water  quality  control. 
Identifiers:  'Mechanical  surface  aerators,  'Ox- 
ygen transfer. 

Review  of  existing  literature  in  the  field  of  artifi- 
cial stream  aeration  was  a  preliminary  step  in 
developing  a  rational  engineering  approach  to  the 
problem.  Difficulties  faced  by  attempts  at  in- 
stream  aeration  include:  (1)  aerators  must  be 
located  at  the  point  of  minimum  D.  O.,  not  at  the 
point  of  maximum  D.  O.  deficit;  (2)  molecular  ox- 
ygen must  be  used  in  all  instances  where  the 
minimum  D.  O.  level  is  greater  than  5  ppm;  and  (3) 
lack  of  mobility  and  dependence  on  water  depth 
nearly  precludes  the  use  of  downflow  contactors. 
The  methodology  for  design  is  based  on:  (1 )  use  of 
the  D.  O.  profile  for  the  'worst  conditions'  an- 
ticipated; (2)  tests  of  aerator  efficiency  either  on 
stream  or  under  simulated  stream  conditions;  (3) 
analysis  of  natural  and  artificial  stream  reaeration 
coefficients;  and  (4)  measurements  of  oxygen  con- 
suming process  rates.  In-stream  aeration,  although 
of  much  potential  benefit,  should  be  employed 
only  after  secondary  waste  treatment  has  been  ap- 
plied to  all  waste  discharges  and  then  only  for  use 
as  a  polishing  step.  (Lowry-Texas) 
W72-07797 


WATER  BUDGET  FOR  THE  CITY  OF 
LARAMIE,  WYOMING, 

Wyoming    Univ.,     Laramie.     Water    Resources 
Research  Inst. 
Paul  A.  Rechard. 

Copy  available  from  GPO  Sup  Doc  as 
EP2.10:17050  DVO  09/71,  $0.50;  microfiche  from 
NTIS  as  PB-208  819,  $0.95.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  September  1971,  33  p,  2  fig,  8  tab,  42  ref. 
EPA  Program  1 7050  DVO  09/7 1 . 

Descriptors:  'Hydrologic  budget,  'Water  utiliza- 
tion, Industrial  wastes,  'Municipal  wastes,  Oxida- 
tion lagoons,  Climatic  zones,  Elevation,  At- 
mospheric pressure,  Potable  water,  Population, 
Rainfall,  Temperature,  Wyoming,  Water  pollution 
control. 
Identifiers:  'Laramie  (Wyo). 

The  water  budget  for  the  city  of  Laramie,  Wyom- 
ing, was  calculated  for  the  years  1966-1970  in 
order  to  supplement  studies  of  the  city's  sewage 
lagoons  and  to  estimate  the  effects  of  municipal 
use  on  the  Laramie  River.  The  municipal  usage 
averaged  184  gpcd  for  an  average  population  of 
22,500  during  the  5  year  period.  Usage  during  the 
summer  months  (April-September)  varied  directly 
with  temperature  and  inversely  with  rainfall,  with 
an  average  of  235  gpcd.  Average  summer  return 
flows  were  105  gpcd.  For  winter  conditions  (Oc- 
tober-March) average  usage  was  134  gpcd,  with 
140  gpcd  returning  to  the  river.  The  river  furnished 
approximately  1/3  of  the  annual  supply,  and  more 
than  1/2  of  the  summer  supply.  On  an  annual  basis, 
however,  the  city  returned  more  water  to  the  river 
than  it  withdrew.  (Lowry-Texas) 
W72-07798 


FEASIBILITY     STUDY     OF    REGENERATIVE 
FIBERS  FOR  WATER  POLLUTION  CONTROL. 

Uniroyal,  Inc..  Wayne,  N.J. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07800 


SEWER  MAINTENANCE  COSTS, 

Santry  (I.  W.),  Inc.,  Dallas,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07805 


SEPTIC  TANKS  AND  THE  ENVIRONMENT, 

Illinois  Inst,  for  Environmental  Quality,  Chicago. 
J.  W.  Patterson,  R.  A.  Minear,  and  T.  K.  Nedved. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  519,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971,  98  p,  4  fig,  7  tab, 
127  ref. 

Descriptors:  'Septic  tanks,  'Regulation,  'Building 
codes,  'Operation  and  maintenance,  Population, 
Domestic  wastes.  Percolation,  Infiltration,  Drain 
fields,  'Illinois,  Legislation,  Water  pollution  con- 
trol. 

A  comprehensive  survey  of  past  and  present 
methods  of  septic  tank  installation,  operation,  and 
efficiency  was  conducted  to  provide  the  state  of  Il- 
linois with  a  more  rational  basis  for  septic  tank 
regulation  practices.  An  estimated  13  million  sep- 
tic tanks  are  currently  serving  approximately  30 
million  people.  Of  these,  less  than  half  received 
any  supervision  during  construction  by  a  regulato- 
ry agency.  It  has  also  been  determined  that  less 
than  half  of  all  the  septic  tanks  in  Illinois,  Indiana, 
Michigan,  Wisconsin  and  Ohio  operate  properly. 
However,  land  developers  continue  to  install  sep- 
tic tanks  since  their  capital  is  returned  more 
quickly,  even  though  the  homeowner  eventually 
pays  for  two  sewage  systems.  Results  of  the  study 
have  indicated  that  the  septic  tank  is  totally  inef- 
fective for  population  densities  greater  than  one 
family  per  acre.  However,  design  guidelines  were 
developed  and  assembled  for  isolated  installations 
in  sparsely  populated  areas,  where  septic  tank 
usage  would  be  least  harmful,  and  no  present  alter- 
native is  available.  (Lowry-Texas) 
W72-07806 


PROCEEDINGS   OF   ENVIRONMENTAL   PLU- 
TONIUM SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-07830 


REDUCTION      OF      TRITIUM      FROM      UN- 
DERGROUND NUCLEAR  EXPLOSIVES, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

J.  B.  Green,  Jr.,  and  R.  M.  Lessler. 
Available  from  the  National  Technical  Informa- 
tion Service  as  UCRL-73258,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Preprint  presented  at  ANS 
Meeting,  Miami  Beach,  Florida,  Oct.  17-21,  1971. 
Septembers,  1971.  27  p. 

Descriptors:  'Nuclear  explosions,  'Radioactivity, 
'Tritium,  'Underground,  'Nuclear  engineering, 
Safety,  Natural  gas.  Water  vapor.  Fuels,  Water 
pollution  control,  Industrial  production,  Monitor- 
ing, Regulation,  Air  pollution,  Soil  contamination. 
Identifiers:  Underground  containment,  Stimula- 
tion, Plowshare. 

The  industrial  application  of  the  Plowshare  con- 
cept of  current  interest  is  the  stimulation  of  natural 
gas.  The  degree  of  success  of  this  and  other  appli- 
cations may  be  significantly  affected  by  the 
amount  of  tritium  produced  by  the  nuclear  explo- 
sion. The  reduction  of  residual  tritium  has  been  the 
subject  of  continuing  research  and  evaluation. 
Both  public  safety  and  economics  are  considered 
in  planning  this  reduction.  Tritium  is  produced 
from  two  major  sources:  the  explosive  itself,  and 
the  material  and  rock  surrounding  the  explosive. 
The  improved  design  of  the  low-residual-tritium 
Plowshare  underground  engineering  explosive 
represents  considerable  progress  in  the  reduction 
of  the  amount  of  tritium  formed.  Neutron  shield- 
ing can  reduce  the  amount  of  tritium  formed  exter- 
nal to  the  explosive.  Achievements  are  considered 
significant  in  the  development  of  a  long-range  pro- 
gram to  recover  untapped  hydrocarbon  fuel  sup- 
plies. (Houser-ORNL) 
W72-07842 


WATER  POLLUTION  CONTROL, 

Congress,     Washington,      D.C.;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07848 
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FIGHT  ON  WATER  POLLUTION, 

Congress,      Washington,     D.C.;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07849 


AN  ACT  TO  CONSERVE  AND  PROTECT  THE 
WATER  RESOURCES  AND  PROTECT  THE 
PUBLIC  HEALTH  OF  THE  STATE  (AND 
OTHER  PURPOSES). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07850 


INTERNATIONAL  LAW  AND  CANADA'S  ANTI- 
POLLUTION LEGISLATION, 

Alberta  Univ.,  Calgary. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07851 


GRANT    ASSISTANCE    PROGRAMS    OF    THE 
ENVIRONMENTAL  PROTECTION  AGENCY. 

Environmental  Protection  Agency,  Washington, 
D.C.  Grants  Administration  Div. 

November  1971.  26  p. 

Descriptors:  'Grants,  Water  pollution  control, 
♦Federal  Water  Pollution  Control  Act,  'Federal 
government,  'Research  and  development,  Solid 
wastes.  Waste  disposal.  Water  pollution,  Water 
quality  control,  Manpower,  Pollution  abatement, 
Administrative  agencies,  State  governments. 
Local  governments.  Cost  sharing,  Governmental 
interrelations,  Training,  Scientific  personnel,  Edu- 
cation, Budgeting,  Legislation,  Waste  treatment. 
Treatment  facilities,  Project  planning. 
Identifiers:  'Environmental  Protection  Agency, 
'Solid  Wastes  Disposal  Act. 

The  Environmental  Protection  Agency  funds  pro- 
jects to  improve  water  quality  and  waste  treatment 
through  research  and  development,  demonstration 
projects,  manpower  development  and  training, 
and  construction.  It  also  provides  assistance  for 
state  and  local  projects.  Under  the  Federal  Water 
Pollution  Control  Act  projects  are  financed  for 
research  into  the  causes  and  control  of  water  pol- 
lution, for  training  and  increasing  scientific  and 
technical  manpower  in  the  study  of  water  pollu- 
tion, for  assistance  to  state  and  interstate  agencies 
in  establishing  and  maintaining  water  pollution 
control  programs,  and  for  the  construction  of 
waste  treatment  facilities.  The  Solid  Wastes 
Disposal  Act  provides  financing  for  research  pro- 
jects into  all  aspects  of  solid  wastes  disposal, 
training  programs  in  solid  waste  management  and 
technology,  and  planning  programs  on  solid  waste 
disposal.  Funding  limitations,  eligibility  require- 
ments, and  Agency  personnel  to  be  contacted  are 
listed.  (Brackins-Florida) 
W72-07854 


IMPROVING  WATER  QUALITY  REGULATION 
IN  IOWA, 

Iowa  Univ.,  Iowa  City.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07855 


POWER    SITING:    A    CHALLENGE    TO    THE 
LEGAL  PROCESS, 

New  York  State  Consumer  Protection  Board,  Al- 
bany. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-07856 


ICE  HARBOR  ADDITIONAL  GENERATING 
UNITS,  (LAKE  SACAJAWEA),  SNAKE  RIVER, 
WASHINGTON  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08C. 

W72-07858 


PAINTSVILLE  LAKE,  PAINT  CREEK,  BIG 
SANDY  RIVER  BASIN,  KENTUCKY  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07862 


A  PROPOSED  PILOT  PLANT-FORT  LEWIS, 
WASHINGTON  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Office  of  Coal  Research,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB198  861-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971.  17  p,  5  chart. 

Descriptors:  Washington,  'Environmental  effects, 
'Coals,  'Water  pollution  sources,  'Fossil  fuels, 
'Research  facilities,  Fuel,  Air  pollution,  Water 
pollution  treatment,  Design  flow,  Treatment, 
Waste  treatment,  Waste  water  disposal.  Design 
standards.  Chemical  wastes.  Sites,  Construction, 
Effluents,  Economic  feasibility,  Coal  mines, 
Research  and  development,  Sulfur,  Corrosion 
control,  Bituminous  materials.  Industrial  wastes, 
Pilot  plant. 

Identifiers:  'Coal  conversion,  'Low-sulphur 
fuels,  'Fort  Lewis  (Wash),  'Environmental  im- 
pact statements. 

The  project  would  ascertain  the  feasibility  of  com- 
mercially converting  coal  to  a  low-sulfur  fuel  for 
use  in  heating  and  electric  generation.  The  low-sul- 
fur fuel  would  significantly  reduce  atmospheric 
pollution.  A  map  of  the  proposed  site  and  a 
process  flow  diagram  are  included.  The  probable 
environmental  impact  is  analyzed  in  terms  of: 
plant  input,  plant  output,  and  waste  products  such 
as  process  water  and  sanitary  wastes.  Generally, 
all  waste  products  will  be  treated  so  as  to  be  suita- 
ble for  discharge  into  the  air  or  surrounding 
swamps  in  the  case  of  water.  The  State  of 
Washington's  standards  would  be  satisfied.  Instal- 
lation of  proper  equipment  and  the  small  size  of 
the  plant  make  adverse  environmental  impact  un- 
likely. Many  alternative  sites  are  available,  but  the 
Ft.  Lewis  site  appears  most  advantageous.  The 
short  term  use-long  term  productivity  relationahip 
is  favorable,  because  if  successful  the  plant  will 
make  a  more  pollution  free  fuel  available  and  help 
conserve  energy  supplies.  (Grant-Florida) 
W72-07863 


THE  ILLINOIS  ENVIRONMENTAL  PROTEC- 
TION ACT-A  COMPREHENSIVE  PROGRAM 
FOR  POLLUTION  CONTROL. 

Northwestern  University  Law  Review,  Vol.  66, 
No.  3,  p.  345-371,  July-August,  1971.  108  ref. 

Descriptors:  'Illinois,  'Law  enforcement,  'Pollu- 
tion abatement,  'Administrative  agencies, 
'Legislation,  Adoption  of  practices,  Decision 
making,  Legal  aspects,  Adjudication  procedure, 
Constitutional  law.  State  governments,  Regula- 
tion, Permits,  Inspection,  Monitoring,  Water  pol- 
lution sources,  Water  quality  control.  Air  pollu- 
tion, Water  supply.  Public  health,  Waste  disposal, 
Nuclear  wastes,  Radiation. 

Identifiers:  'Illinois  Environmental  Protection 
Act. 

The  newly  enacted  Illinois  Environmental  Protec- 
tion Act  is  one  of  the  new  generation  of  pollution 
laws  which  provides  for  effective  enforcement 
and  flexibility  to  adapt  to  changing  conditions.  The 
statute  regulates  six  categories  of  pollution:  (1)  air 
pollution,  (2)  water  pollution,  (3)  public  water 
supply  pollution,  (4)  refuse,  (5)  noise  pollution, 
and  (6)  radiation  discharge.  The  rule-making  func- 
tions of  the  various  statutory  agencies  are 
discussed,  and  their  organizational  scheme  is 
described.  Enforcement  provisions  are  discussed 
and  a  recent  case  involving  an  enforcement  action 
is  analyzed.  The  Act  is  also  examined  with  respect 
to:  (1)  emergency  powers,  (2)  issuance  of  permits, 
(3)  variances,  (4)  penalties  and  private  rights  of  ac- 


tion, and  (5)  judicial  review.  The  validity  of  the 
Act  under  the  United  States  and  Illinois  constitu- 
tions is  examined  in  terms  of  the  deprivation  of 
property  and  the  extent  of  delegation  of  legislative 
authority.  Case  law  in  related  areas  is  analogized 
to  the  statute.  The  statute  is  constitutional, 
although  controversial.  It  can  be  expected  to 
broaden  the  area  of  environmental  protection  and, 
if  proven  effective,  to  signal  a  new  generation  of 
laws.  (Grant-Florida) 
W72-07864 


INDUSTRY'S  RESPONSE  TO  NEW  ENVIRON- 
MENTAL LAW  AND  PROBLEMS, 

LeBoeuf ,  Lamb,  Leiby  and  MacRae,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07866 


ENVIRONMENTAL  LAW-PRESERVATION  OF 
THE  ESTUARINE  ZONE, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07868 


ESTUARINE  POLLUTION:  THE  DETERIORA- 
TION OF  THE  OYSTER  INDUSTRY  IN  NORTH 
CAROLINA, 

T.  W.  Moon,  and  W.  M.  Trott. 

North  Carolina  Law  Review,  Vol.  49,  p.  921-943, 

August  1971.  116  ref. 

Descriptors:  'North  Carolina,  'Administrative 
agencies,  'Water  quality  standards,  'Commercial 
shellfish,  Estuaries,  Estuarine  environment,  Court 
decisions,  Statistics,  Legislation,  Adjudication 
procedure,  State  governments,  Federal  govern- 
ment, Water  Quality  Act,  Penalties  (Legal),  Con- 
trol, Regulation,  Water  pollution,  Oysters,  Legal 
aspects. 

Identifiers:  'Nuisance  (Legal  aspects),  'Standing 
(Legal),  'Proximate  causation,  'Injunctions 
(Prohibitory),  Injunctions  (Mandatory). 

The  deterioration  of  the  North  Carolina  oyster  in- 
dustry is  correlated  with  the  remedies  available 
against  those  responsible  for  this  deterioration. 
Pollution  of  oyster  beds  has  created  an  annual 
economic  loss  of  nearly  1,500,000  dollars.  While 
several  federal  and  state  agencies  have  varying 
degrees  of  control  of  estuarine  land,  little  if  any 
protective  action  has  been  taken  by  any  of  these 
agencies.  When  an  administrative  agency  un- 
reasonably delays,  North  Carolina  law  authorizes 
judicial  intervention  on  petition  by  a  party  whose 
rights,  duties,  or  privileges  are  affected  by  that 
delay.  However,  this  only  allows  the  judiciary  to 
expedite  the  administrative  process.  Appeal  from 
a  final  administrative  decision  is  also  possible,  but 
where  polluters  voluntarily  enter  agreements  with 
a  state  agency  to  diminish  pollution,  such  agree- 
ments are  binding  on  everyone  and  cannot  be  ap- 
pealed. Private  tort  actions  presently  offer  the 
highest  potential  for  success  in  legal  actions 
against  polluters.  There  are  two  major  problems 
with  such  actions:  (1)  lack  of  standards  to  judge 
the  polluter's  conduct,  and  (2)  inability  to  obtain 
evidence  to  prove  causation.  (Doise-Florida) 
W72-07869 


DEVELOPMENT  OF  PRIVATE  WATERFRONT 
CANALS. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-07871 


GRAY  V.  SOUTHERN  FACILITIES,  INC.  (MEA- 
SURE OF  DAMAGES  TO  REAL  PROPERTY 
FROM  STREAM  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07874 


COX  V.  TOWNSHIP  OF  NEW  SEWICKLEY 
(REGULATION  OF  JUNK  YARDS  TO  PRO- 
TECT NATURAL  WATERCOURSES). 

For  primary  bibliographic  entry  see  Field  06E. 
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W72-07877 


UNITED  STATES  V.  GEORGETOWN  UNIV. 
(ACTUAL  CONTROL  AS  A  PREREQUISITE  TO 
CRIMINAL  RESPONSIBILITY  UNDER  THE 
RIVERS  AND  HARBORS  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07881 


MITCHELL  V.  TENNECO  CHEMICALS,  INC. 
(MAINTENANCE  OF  CIVIL  QUI  TAM  ACTION 
NOT  AUTHORIZED). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07882 


JURISDICTION  OF  DEPARTMENT  OF 
HEALTH  OVER  WATER  POLLUTION  CON- 
TROL. 

New  York  Public  Health  Law,  sec.  1210  (McKin- 
ney  1971). 

Descriptors:  *New  York,  *Public  health,  'Water 
pollution  control,  "Legislation,  State  govern- 
ments. State  jurisdiction,  Administrative  agencies, 
Legal  aspects,  Supervisory  control  (Power), 
Water  pollution.  Pollution  abatement,  Regulation, 
Standards,  Permits,  Inspection,  Water  quality 
control,  Industrial  wastes,  Sewage  disposal,  Treat- 
ment facilities,  Project  planning,  Public  rights. 

The  New  York  Department  of  Health  is  vested 
with  administrative  jurisdiction  to  abate  and 
prevent  pollution  of  state  waters.  The  Department, 
through  the  Commissioner,  may  adopt,  amend,  or 
cancel  administrative  rules  and  regulations 
governing  procedures  to  be  followed  with  respect 
to  hearings,  reports,  permit  issuance,  and  all  other 
necessary  matters  relating  to  procedure.  The  Com- 
missioner is  specifically  authorized  to:  (1)  hold 
public  hearings  to  determine  violations  of  and 
penalties  under  the  statute;  (2)  make  or  modify  or- 
ders concerning  discharge  of  sewage,  industrial 
waste,  or  other  wastes;  (3)  institute  court  actions; 
(4)  issue  or  modify  permits;  (5)  conduct  investiga- 
tions; and  (6)  settle,  with  the  approval  of  the  attor- 
ney general,  any  action  for  the  recovery  of  a 
penalty.  Duties  and  responsibilities  of  the  Depart- 
ment are  enumerated.  They  include:  (1)  encourag- 
ing voluntary  cooperation  in  preventing  water  pol- 
lution; (2)  encouraging  the  formulation  of  group 
anti-pollution  plans  by  municipalities,  industries, 
and  others  who  jointly  or  severally  pollute;  (3) 
cooperate  with  appropriate  federal  and  state  pollu- 
tion agencies;  (4)  conduct  studies  and  research 
into  pollution  control  and  abatement;  and  (5)  ap- 
prove disposal  and  treatment  systems.  (Horwitz- 
Florida) 
W72-07884 

06.  WATER  RESOURCES 
PLANNING 


6A.  Techniques  of  Planning 


A  MODEL  OF  COMMUNITY  PROBLEM  SOLV- 
ING AND  SELECTED  EMPIRICAL  APPLICA- 
TIONS, 

Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 

R.  R.  Dynes,  and  D.  E.  Wenger. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  596,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Ohio  Water  Resources  Center 
Project  Completion  Report  No  343X,  December 
31,  1971.  153  p,  39  fig,  16  ref,  append.  OWRR  B- 
022-OHIO  (2). 

Descriptors:  'Social  aspects,  'Water  resources 
development,  'Social  function,  'Urban  sociology, 
'Decision  making,  Local  governments,  Water 
management  (Applied),  Model  studies.  Systems 
analysis,  Operations  research.  Governments,  In- 
stitutional constraints,  Political  constraints. 


Of  a  number  of  ways  in  which  solving  water 
resource  problems  can  be  studied,  one  is  to 
develop  a  general  model  of  community  problem 
solving.  A  proposed  model  includes  a  variety  of 
community  problems.  The  model,  based  largely  on 
the  exercise  of  social  power,  includes  four  sets  of 
variables:  (1)  community  structural  variables,  (2) 
characteristics  of  the  leadership  pool,  (3)  commu- 
nity problem  dimensions,  and  (4)  patterns  of  com- 
munity action.  As  a  practical  tool  the  model  may 
be  used  for  determining  the  problem-solving  abili- 
ty and  methods  of  the  community  leadership.  Such 
knowledge  may  be  of  importance  to  anyone  who 
wishes  to  institute  ameliorative  action  or  social 
change  within  a  local  community.  Among  commu- 
nity leaders  interviewed  in  six  different  communi- 
ties, water-related  problems  were  characterized  by 
low  salience  and  by  low  censensus.  In  seeking 
solutions,  these  leaders  usually  see  water-related 
problems  as  less  likely  to  be  solved  at  the  local 
community  level.  They  also  see  water-related 
problems  as  requiring  a  relatively  low  level  of 
community  coordination  and  as  primarily  the 
responsibility  of  the  public  sector.  Local  govern- 
mental leaders  are  seen  by  the  public  as  more  im- 
portant in  solving  physical  problems  than  they  are 
in  other  community  problems.  (Knapp-USGS) 
W72-07279 


EFFICIENCY  OF  DATA  COLLECTION 
SYSTEMS  IN  HYDROLOGY  AND  WATER 
RESOURCES  FOR  PREDICTION  AND  CON- 
TROL, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
C.  C.  Kisiel,  and  L.  Duckstein. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  599,  $3.00  in  paper  copy, 
S0.95  in  microfiche.  Technical  Research  Project 
Completion  Report,  November,  1971.  22  p.  OWRR 
B-007-ARIZ(21). 

Descriptors:  Streamflow,  Rainfall,  Aquifers,  Pol- 
lutants, 'Economic  efficiency,  'Data  collections, 
'Social  aspects,  'Hydrologic  data,  'Planning, 
'Model  studies,  Water  resources  development, 
Evaluation,  'Decision  making.  Management, 
Water  quality  control,  Arizona. 
Identifiers:  Economic  analysis,  Data  analysis, 
Stochastic  models,  Statistical  inference,  Space- 
time  sampling.  Decision  theory,  'Rillito  Creek 
(Ariz),  'Tucson  (Ariz). 

Efficiency  of  hydrologic  data  collection  systems  is 
viewed  in  terms  of  the  socio-economic  value  of  the 
data  for  planning,  design  and  management  of 
water  resources  systems.  Variance  of  parameter 
estimates  is  contrasted  with  the  socio-economic 
loss  functions  associated  with  errors  of  overesti- 
mation  and  underestimation  of  true  parameters. 
The  use  of  economic  loss  functions  within  the 
framework  of  Bayesian  decision  theory  is  illus- 
trated for  the  design  of  height  of  flood  levees  and 
depth  of  bridge  piers;  annual  flood  data  on  Rillito 
Creek  (Tucson,  Arizona)  is  analyzed  so  as  to 
determine  the  worth  of  one  more  year  of  data  for 
making  the  design  decision.  Bayes  decision  theory 
is  also  applied  to  evaluate  the  relative  importance 
of  more  data  on  variables  entering  the  1000-square 
mile  digital  computer  model  of  the  Tucson  aquifer; 
a  quadratic  loss  function  was  chosen  to  evaluate 
the  relative  importance  of  data  on  natural  recharge 
in  river  channels,  mountain  front  recharge,  pump- 
age,  transmissivity  and  storage  coefficient.  Much 
research  is  needed  to  define  socio-economic  loss 
functions.  Other  aspects  of  the  research  focused 
on  error  propagation  in  models,  role  of  Type  I  and 
II  errors,  space-time  sampling  of  pollutants  in 
aquifers,  rivers,  and  large  lakes  (eutrophication), 
errors  in  water  budget  estimates,  use  of  secondary 
data  to  regionalize  hydrologic  parameters  in  Bayes 
framework  and  use  of  stochastic  models  of  rainfall 
and  runoff  to  reduce  data  requirements. 
W72-07357 


MODELING   URBAN   RUNOFF  AS  A   DETER- 
MINISTIC PROCESS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 


For  primary  bibliographic  entry  see  Field  02A. 

W72-07486 


A   GENERAL   RATIONALE   FOR    MODELING 
URBAN  RUNOFF, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07487 


DETERMINISTIC  URBAN  RUNOFF  MODEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07488 


HYBRID  COMPUTER  SIMULATION  OF  SEDI- 
MENT TRANSPORT  WITH  STOCHASTIC 
TRANSFER  AT  THE  STREAM  BED, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07609 


JOINT  DISCUSSION  -  EXPANDING  TO  SERVE 
METROPOLITAN  SYSTEMS:  MONROE  COUN- 
TY, N.  Y, 

Monroe  County  Water  Authority,  Rochester,  N. 
Y. 

A.  E.  Woodhead,  Jr. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  1 ,  p  36-37,  January  1970. 

Descriptors:   'Water  supply,   'Expansion,   'City 

planning,     'Regional    development.     Long-term 

planning,   Governments,   Political  aspects,   New 

York. 

Identifiers:   'Regional  planning,  Monroe  County 

(N.  Y.),  Underengineering,  Policymaking. 

Monroe  County,  New  York  is  presented  as  an  ex- 
ample of  regional  planning.  The  hub  of  Monroe 
County  is  the  City  of  Rochester,  the  home  of  a 
number  of  corporations.  Rochester  and  Monroe 
County  are  served  by  one  source  of  water,  Lake 
Ontario.  Early  in  the  1950's,  signs  of  an  impending 
water  problem  were  recognized.  It  was  realized 
that  if  planning  were  done  by  the  towns  them- 
selves, duplication  of  facilities,  services,  and  man- 
power would  result.  Such  piecemeal  planning  ac- 
counts for  underengineering.  Frequently,  when 
small  governmental  units  have  geared  their  trans- 
mission lines  and  pumping  stations  to  short-term 
planning,  a  new  industry  will  move  in,  the  popula- 
tion will  increase,  and  the  system  becomes  totally 
obsolete.  Another  factor  which  indicates  the  need 
for  regional  water  planning  is  the  erratic  nature  of 
well  supplies.  In  New  York,  the  Monroe  County 
Water  Authority  was  created  by  the  state  legisla- 
ture. The  Authority  serves  as  a  nonprofit,  non 
political,  and  public  benefit  corporation.  Political 
boundaries  have  no  function  in  water  distribution 
planning.  Regional  water  planning  means  the 
elimination  of  duplication,  underengineering, 
short-sighted  planning  and  policies,  and  the 
beginning  of  farsighted  planning  on  the  widest 
possible  scale  for  water  distribution.  (See  also 
W72-07631)  (Strachan-Chicago) 
W72-07634 

6B.  Evaluation  Process 


A  MODEL  OF  COMMUNITY  PROBLEM  SOLV- 
ING AND  SELECTED  EMPIRICAL  APPLICA- 
TIONS, 

Ohio  State  Univ.,  Columbus.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-07279 


ECONOMIC  FACTORS  AFFECTING  CHANGE 
IN  THE  INTENSITY  OF  FLOOD  PLAIN  USE, 

Iowa    State    Water    Resources    Research    Inst., 

Ames. 

J.  R.  Barnard,  and  D.  B.  Oyen. 
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Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  610,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Iowa  State  Water  Resources 
Research  Institute,  Ames,  Completion  Report 
ISWRRI-45,  December  1971.  10  p,  1  ref.  OWRR 
A-038-IA  (1). 

Descriptors:     'Agriculture,    Land,    *Land    use, 
Economics,  Flood  plains,  Benefits,  Dams,  'Pro- 
ject benefits,  Iowa,  Water  utilization. 
Identifiers:  'Coralville  Dam  (la),  Iowa  River. 

The  extent  of  agricultural  land  use  change  on  the 
floodplain  of  the  Iowa  River  as  a  result  of  the 
building  of  the  Coralville  Dam  is  examined.  The 
dollar  values  of  benefits  from  land  use  change  are 
estimated  and  compared  to  the  original  project 
study  estimates  prepared  by  the  Corps  of  En- 
gineers. Also  the  factors  affecting  land  use  change 
are  analyzed.  (Powell-Iowa  State) 
W72-07361 


THE  ROLE  OF  GOVERNMENT  IN  POLLUTION 
AND  RECREATION  POLICY:  A  MULTI-SA- 
MPLE, FACTOR-ANALYTICAL  APPROACH 
TO  ATTITUDE  SCALE  DEVELOPMENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Sociology. 
D.  L.  Burkhead. 

M.S.  Thesis,  1972.  89  p,  28  tab,  64  ref,  4  append. 
OWRR  A-037-IA  (5). 

Descriptors:  Iowa,  'Attitudes,  Recreation,  Water 
policy,    'Social    aspects,    'Governments,    Legal 
aspects,  Human  population,  Behavior. 
Identifiers:  'Pollution  policy,  'Recreation  policy, 
'Factor  analysis. 

Attitude  scale  development  was  the  objective  of 
this  study.  In  an  exploratory  analysis,  two  dimen- 
sions were  statistically  generated  from  the  data  of 
several  samples  and  their  scalability  demon- 
strated. Two  samples  were  drawn  from  separate 
populations.  Based  on  statistical  and  theoretical 
considerations,  three  new  'samples'  were 
developed  from  the  original  samples.  Thirty-one 
attitude  statements  were  administered  to  both 
samples  and  scored  by  the  certainty  method.  Sub- 
mitted to  principal  component  factor  analysis  and 
varimax  rotation  solving  for  four  factors  and  on 
the  basis  of  consensual  factor  loadings  in  4  of  the  5 
samples,  two  factors  were  obtained  which  were 
suitable  for  scale  analysis  (government  involve- 
ment and  tax-supported,  regulation-free  recrea- 
tion). By  using  five  samples  as  a  basis  for  attitude 
scale  development,  the  results  can  be  generalized 
to  more  populations,  and  the  consensual  results 
statistically  reflected  the  data  better  in  most  in- 
stances than  the  original  results  obtained  for  each 
sample.  The  samples  proved  to  be  meaningful  esti- 
mators in  factor  determination.  Based  on  the  fac- 
tors obtained,  factor  analysis  can  generate 
meaningful  dimensions  from  the  data.  Analyzed 
according  to  several  criteria  to  determine  the  ad- 
ditivity  and  the  validity  of  the  dimensions,  the 
scalability  of  the  consensual  factors  was  demon- 
strated. The  multi-sample,  factor-analytical  ap- 
proach was  demonstrated  to  form  meaningful, 
scalable  dimensions.  (Powell-Iowa  State) 
W72-07363  •■ 


NEW  ADMINISTRATION  YARDSTICK  FOR 
WATER  PROJECT  FEASIBILITY  RELEASED. 

Western  Water  News,  Vol.  24,  No.  1,  p  3-4, 
December  1971  -  January  1972.  1  dwg. 

Descriptors:  'Water  resources  development, 
'Pacific  Coast  Region,  'Economic  justification, 
'Cost  benefit  analysis,  'Interest  rates,  Project 
planning,  Feasibility  studies,  Rocky  Mountain  Re- 
gion, Long-term  planning,  Budgeting,  Decision 
making,  Multiple-purpose  projects,  Social  func- 
tion, Federal  government,  State  governments,  En- 
vironmental effects,  Recreation,  Evaluation,  Ir- 
rigation programs,  Construction  costs,  Financial 
feasibility,  Interest. 


The  Nixon  Administration's  recently  proposed 
seven  percent  interest  rate  yardstick  for  determin- 
ing the  feasibility  of  federally  financed  water  pro- 
jects signals  the  end  of  major  new  water  develop- 
ment. The  yardstick  is  unsatisfactory  to  water 
development  groups  because  it  will  eliminate 
many  projects  now  in  the  planning  stage,  and  it  is 
unsatisfactory  to  environmental  groups  because 
its  grandfather  clause  exempts  present  projects. 
The  yardstick  discriminates  against  federally 
funded  multiple  use  water  projects  and  effectively 
curtails  most  federal  participation  in  such  projects. 
The  yardstick  applies  to  all  levels  of  water 
resource  project  evaluation.  Project  evaluation 
must  be  made  on  two  accounts:  (1)  national 
economic  development,  and  (2)  environmental 
quality.  A  third  account,  regional  development, 
may  also  be  considered.  Beneficial  effects  must 
exceed  adverse  effects,  but  monetary  benefits 
need  not  exceed  monetary  costs.  Beneficial  ef- 
fects include  flood  control,  power,  water  supply, 
irrigation,  and  output  value.  Adverse  effects  in- 
clude construction  costs,  maintenance,  and  losses 
in  output.  Tests  show  that  big  projects  with  long 
delayed  benefits  and  irrigation  projects  fare  worst 
under  the  criteria.  Municipal  and  industrial  pro- 
jects fare  best.  The  yardstick's  effect  on  certain 
specific  projects  is  assessed.  (Grant-Florida) 
W72-07432 


LOCAL  WATER  AGENCD2S,  COMMUNICA- 
TIONS PATTERNS  AND  THE  PLANNING 
PROCESS, 

Colorado  State  Univ.,  Fort  Collins.  Environmental 
Resources  Center. 
Duane  W.  Hill,  and  R.  L.  Meek. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  693,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report  Series  No. 
27,  Colorado  Environmental  Resources  Center, 
Fort  Collins,  Spetember  1971,  125  p,  2  fig,  35  tab. 
OWRRB-051-COLO.(2). 

Descriptors:  Administration,  Decision-making, 
Formulation,  'Institutional  constraints,  'Institu- 
tions, 'Local  governments,  Methodology,  Non- 
structural alternatives,  'Planning,  Rural  areas, 
Long-term  planning,  'Water  allocation  (Policy), 
Colorado,  Area  redevelopment,  'Water  utiliza- 
tion, 'Social  change,  Irrigation  programs,  At- 
titudes, Social  aspects,  'Domestic  water. 
Identifiers:  Communication  patterns. 

The  planning  activities  of  local  water  distribution 
agencies  are  significant  components  of  the  local 
water  resource  system.  This  research  examines 
these  activities  through  the  use  of  interviews  with 
the  planning  agents  in  a  sample  of  agency  planners 
in  a  seven  county  region  in  Colorado.  Similarly,  in- 
terviews were  conducted  with  a  set  of  planning  in- 
fluentials  with  whom  the  planners  communicate. 
The  data  indicate  that  there  is  broad  support  for 
long-range,  effective  planning  throughout  the 
system.  Planning  activities  are  carried  out  in  the 
local  water  agencies,  but  these  activities  tend  to  be 
short-range  and  are  designed  to  deal  with  im- 
mediate problems  of  an  operational  nature.  The 
typical  agency  planner  spends  a  very  small  propor- 
tion of  his  time  directly  engaged  in  planning  activi- 
ties. They  are  generally  persons  with  little  special- 
ized training  in  the  techniques  and  problems  of 
planning  and  they  perform  a  number  of  other  roles 
within  the  agency.  The  communication  system 
which  links  together  the  different  actors  relevant 
to  local  planning  efforts  in  seemingly  quite 
adequate  to  diffuse  necessary  information 
throughout  the  system.  However,  there  is  little 
evidence  that  this  system  operates  to  effectively 
coordinate  the  activities  of  the  different  agencies 
within  and  between  the  sectors  of  the  system.  The 
general  water  resource  system  of  the  area  has 
developed. 
W72-07521 


CHARLES  RIVER:  AN  URBAN  RIVER  IN  ITS 
CHANGING  SOCIAL  CONTEXTS, 

Massachusetts      University,      Amherst.      Water 
Resources  Research  Center. 


J.  W.  Sinton. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  810,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Massachusetts  Water 
Resources  Research  Center  Publication  No.  23, 
(1971),  110  p,  1  fig,  12  tab,  155  ref,  3  append. 
OWRR  B-015  Mass  (1). 

Descriptors:  'Urban  sociology,  'Planning,  'Social 
aspects,  'Attitudes,  'Rivers,  'Watershed  manage- 
ment,    Recreation,    Waste    disposal,    Regional 
development,  Massachusetts. 
Identifiers:  'Charles  River  (Mass). 

How  planners  can  use  historical,  social  and  politi- 
cal material  to  make  resource  planning  more  effec- 
tive is  discussed.  A  subjective  view  of  the  river  is 
presented.  Far  from  hindering  the  planning  ef- 
forts, a  sensitive  planner's  personal  views  can  add 
new  ideas  and  let  the  client  know  where  the  plan- 
ners biases  he.  A  history  of  Charles  River  during 
the  last  century  is  presented  in  terms  of  its  func- 
tions, namely  flood  drainage,  navigation,  drinking 
water,  industry,  waste  disposal  and  enjoyment  in- 
cluding recreation  and  aesthetic  purposes.  Both 
the  change  in  functions  and  change  in  attitudes  of 
people  who  live  along  the  Charles  are  analyzed. 
Attitudes  of  present-day  inhabitants  of  the  Basin 
were  gathered  in  a  random  sample  questionnaire. 
The  attitudes  of  town  officials  are  compared  with 
the  feelings  of  the  general  public.  The  most  impor- 
tant functions  of  Charles  River  are  recreation  and 
waste  disposal.  Attitudes  toward  these  functions 
have  hardly  changed  in  the  past  century.  These 
two  functions  are  essentially  regional  problems, 
but  because  of  the  powerful  cultural  and  political 
position  of  local  townships  in  the  watershed  these 
regional  problems  must  be  dealt  with  in  a  local 
context.  By  using  the  methods  of  social  science 
described,  planners  can  gauge  which  aspects  of 
their  resource  plans  are  socially  acceptable  and 
how  they  might  implement  those  parts  of  the  plan 
by  using  local  support. 
W72-07614 


WORLD  AND  WATER  IMPERATIVES:  WATER 
SUPPLY  AND  ENVIRONMENTAL  HEALTH, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07630 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  SCOPE  OF  THE 
NEWS  STUDY, 

Corps  of  Engineers,  New  York.  North  Atlantic 

Div. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-07636 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  AWWA  FACTORS 
RELATED  TO  THE  NEWS  STUDY, 

Detroit  Metro  Water  Dept.,  Mich. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-07637 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  NEW  YORK  CITY 
WATER-SUPPLY  AND  ENVrRONMENT 
MANAGEMENT, 

New  York  State  Dept.  of  Conservation,  Albany. 
For  primary  bibliographic  entry  see  Field  03D. 
W72-07638 


WORLD  AND  WATER  IMPERATIVES:  POLLU- 
TION EXPLOSION, 

Population  Council,  New  York. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-07639 


REPORT  OF  A  PRELIMINARY  SOCIO- 
-ECONOMIC  ANALYSIS  OF  HUNTING  IN  SAL- 
MON RIVER  BASIN  SUBPROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 
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3ordon. 

ailable  from  the  National  Technical  Informa- 

i  Service  as  PB-208  814,  $3.00  in  paper  copy, 

)5  in  microfiche.   A   Methodology   Study  to 

/elop  Evaluation  Criteria  for  Wild  and  Scenic 

ers,  April  1971.  44  p,  2  fig,  23  tab,  7  ref,  1  ap- 

id.OWRRB-014-IDA(ll). 

scriptors:     *Idaho,     'Hunting,     'Evaluation, 

ater    resources    development,    'Wild    rivers, 

npeting  uses,  Decision  making,  Cost-benefit 

lysis. 

ntifiers:     'Salmon     River     Basin,     'Wildlife 

jurces. 

ilternate  use  debates  concerning  the  utilization 
natural  resources,  economic  evaluations  and 
efit-cost  analyses  may  form  an  important  basis 
decision  making.  The  results  of  a  personal  in- 
riew  survey  of  hunters  in  Idaho's  Salmon  River 
in  for  the  1969  hunting  season  are  reported  and 
med  useful  in  assessing  the  impact  of  various 
:1s  of  Basin  development  and  in  optimizing 
jurce  allocation.  The  survey  was  conducted  to 
:ss:  the  gross  annual  expenditures  associated 
i  Basin  hunting;  the  distribution  of  hunting  ef- 
:  within  this  Basin  by  resident  and  non-resident 
iters;  and  the  behavior  preferences,  and 
lions  of  hunters  who  utilized  Basin  wildlife 
lurces.  It  was  concluded  that  hunter  expendi- 
:s  associated  with  wildlife  resources  are 
nomically  significant  to  the  Basin  and  the  state, 
any  development  affecting  these  resources 
ild  have  an  important  impact  on  the  Basin 
nomy.  Hunters  are  attracted  to  the  area  by  the 
i  quality  of  wildlife  resources  and  want  no  ad- 
onal  development  to  take  place.  Future 
:arch  attempts  should  focus  on  hunting  pres- 
e,  accessibility  and  game  populations.  (Haugh- 
iconsin) 
2-07772 


E  THIRD  OF  THE  NATION'S  LAND, 

■  primary  bibliographic  entry  see  Field  06E. 

2-07775 


NEFIT-COST  RATIO  OF  PROJECTS:  ITS 
)ST  GENERAL  FORM  AND  A  NEW  GRAPHI- 
L  METHOD  FOR  ITS  EVALUATION, 

st  Pakistan   Water  and  Power  Development 
thority,  Lahne. 
C.  Asmi. 

Proceedings  of  the  Institution  of  Civil  En- 
eers,  Vol  50,  p  161-168,  October  1971.  10  fig. 

icriptors:     'Cost-benefit     analysis,     'Project 
sibility,    Economics,    Interest    rate,    Project 
lefits,  Costs,  'Evaluation, 
ntifiers:  'Graphical  analysis,  'Project  evalua- 


ien  projects  are  evaluated  in  terms  of  benefit- 
t  ratios,  the  mathematical  methods  commonly 
d  sometimes  overlook  several  variables.  Con- 
uently,  a  new  graphical  method  which  takes 
>  account  all  variables  is  suggested  for  the 
Juation  of  benefit-cost  ratios  in  the  most 
leral  form.  In  this  most  general  form  of  the 
blem,  the  benefit-cost  ratio  of  a  project  has  to 
evaluated  when  (1)  the  interest  rate  is  variable, 
investment  in  the  project  is  made  in  an  irregular 
hion,  over  any  period,  (3)  annual  maintenance 
I  operation  charges  are  variable,  and  (4)  the  an- 
il benefits  of  the  project  vary  from  year  to  year. 
amples  are  given  for  zero  interest  rate,  constant 
:rest  rate,  and  variable  interest  rate  economies. 
;  set  of  curves  used  in  the  analysis  can  be  stan- 
dized  for  the  given  values  of  interest  rates, 
ce  such  curves  are  readily  available  in  printed 
m,  all  that  is  required  is  to  plot  the  project  costs 
incurred  year  by  year  and  project  benefits  as 
ived  from  year  to  year.  This  method  for  quickly 
nputing  benefit-cost  ratios  is  applicable  to  all 
es  of  varying  costs,  benefits,  and  rates  of  in- 
sst.  (Settle-Wisconsin) 
'2-07777 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


ECONOMICS  OF  WATER  QUALITY  MANAGE- 
MENT: EXEMPLD7IED  BY  SPECIFIED  POLLU- 
TANTS IN  AGRICULTURAL  RUNOFF, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07365 


ANTI-POLLUTION  FUNDS  COMPRISE  1%  OF 
FY  1973  BUDGET-HIGHLIGHTS  OF  THE 
BUDGET  PROPOSALS  FOR  AGENCIES  DEAL- 
ING WITH  NATURAL  RESOURCES. 

Conservation  Report,  Report  No.  2,  p  10-19, 
January  28,  1972. 

Descriptors:  'Federal  budget,  'Water  pollution 
control,  'Government  finance,  'Governmental  in- 
terrelations, Estimated  costs,  Air  pollution,  Ad- 
ministration, Administrative  agencies,  Budgeting, 
Decision  making,  Institutions,  Legislation,  Ad- 
ministrative costs,  Clean  Air  Act,  Parks,  Recrea- 
tion, Land  resources,  Navigation,  Public  health, 
Federal  Water  Pollution  Control  Act. 

Approximately  1%  of  the  proposed  budget  for 
fiscal  year  1973  is  allocated  to  natural  resources 
and  the  environment.  As  in  the  past  year,  this  is 
much  lower  than  Congress  will  probably 
authorize.  The  Environmental  Protection  Agency 
budget  contains  an  increase  in  appropriations  for 
research  and  development  for  air  pollution  control 
technology  and  regional  studies  on  effects  of  air 
pollution.  More  research  will  be  devoted  to 
eutrophication  problems.  The  funding  level  of  ex- 
isting programs  is  unchanged.  The  proposed  water 
pollution  budget  is  likely  to  be  increased  by  Con- 
gressional appropriations;  however,  the  President 
is  not  expected  to  spend  any  increased  funds.  The 
budget  request  for  implementing  the  Clean  Air  Act 
is  well  below  authorized  appropriations.  The 
budget  makes  a  fairly  strong  commitment  to 
preserving  natural  and  historic  areas  for  parks  and 
recreation  sites.  A  large  amount  of  surplus  federal 
land  will  be  transferred  to  states  for  recreational 
facilities.  $3.4  billion  is  allocated  for  water 
resources  and  power  programs,  including  naviga- 
tion improvement  and  flood  control.  (Grant- 
Florida) 
W72-07428 


NEW    ADMINISTRATION    YARDSTICK    FOR 
WATER  PROJECT  FEASIBILITY  RELEASED. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-07432 


AN  ANALYSIS  OF  HOUSEHOLD  WATER 
BUDGETS  AND  CONSUMER  DEMAND  FOR 
WATER, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

R.  A.  Andrews,  and  M.  R.  Hammond. 

KansantaloudeUinen  aikakauskirja,  Helsinki,  Vol. 

3,  p  215-224  1971.  6  tab,  16  ref.  OWRR  A-018-NH 

(3). 

Descriptors:  'Water  utilization,  'Domestic  water, 
Water  consumption,  Budgeting,  Expenditures, 
Costs,  Prices,  Wages,  'Water  demand,  'Cost  anal- 
ysis. 

Empirical  evidence  is  presented  on  the  influence 
of  traditional  economic  variables  and  'laws'  on 
water  consumption.  The  analysis  supports  the  as- 
sertion that  Engels  Law  applies  to  water  as  well  as 
to  food.  Further,  the  analysis  supports  the  asser- 
tion that  household  water  use  is  influenced  by 
price  and  income  and  that  water  is  price  and  in- 
come inelastic.  The  influence  of  house  value  (a 
proxy  for  assets)  was  also  measured.  Household 
population  was  an  overriding  consideration  as 
measured  in  terms  of  explained  variation  (R  prime 


2)  and  in  quantity  of  water  used.  An  additional  in- 
dividual to  the  household  added  about  30  gallons 
per  capita  per  day  to  household  use  in  contrast  to 
the  commonly  used  average  daily  per  capita  figure 
of  60  gallons.  The  low  R  prime  2s  obtained  reflect 
the  minor  role  of  water  expenditure  in  the 
household  budget.  This  coupled  with  price  and  in- 
come inelasticity  indicates  the  use  of  these  instru- 
ments in  rationing  water  would  yield  poor  results 
in  the  short  run. 
W72-07529 


COST  OF  DOMESTIC  WELLS  AND  WATER 
TREATMENT  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 

J.  P.  Gibb. 

Illinois  Water  Survey  Circular  104,  23  p,  11  fig,  4 

ref,  1971. 

Descriptors:  'Water  costs,  'Domestic  water, 
'Water  wells,  'Water  treatment,  'Illinois, 
Groundwater,  Economics,  Construction  costs, 
Operating  costs. 

Cost  information  is  given  for  private  home  ground- 
water supply  systems  in  Illinois.  With  10-gpm  sub- 
mersible pumps  the  average  cost  is  about  $585 
with  50  percent  ranging  between  $400  and  $680. 
The  costs  of  treating  water  for  domestic  use  also 
are  summarized.  Two  maps  show  the  probable 
costs  of  domestic  raw  water-supply  systems  from 
sand  and  gravel  wells  and  bedrock  wells 
throughout  the  State.  For  an  average  installation 
and  domestic  use  rate  in  Illinois,  the  monthly  cost 
of  raw  water  is  about  $11.00,  softened  water 
$15.40,  softened  water  treated  for  iron  $22.00,  and 
softened  water  treated  for  iron  and  chlorinated 
$25.00.  Similar  calculations  for  any  type  and  depth 
of  well,  water  quality,  and  treatment  can  be  made. 
(See  also  W72-02753)  (Knapp-USGS) 
W72-0761 1 


UTILITY  RATES  FOR  WASTEWATER  OPERA- 
TIONS, 

Dallas  Water  Utilities  Dept.,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07622 


UTDLITY  WATER  RATE  STRUCTURING, 

Black  and  Veatch,  Kansas  City,  Mo. 
R.  F.  Banker,  and  R.  B.  Benson. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  4,  p  203-205,  April  1971.  1  fig,  1 
ref. 

Descriptors:  'Utilities,  'Water  reates,  'Struc- 
tures, Economics,  Costs,  Cost  sharing,  Pricing, 
Financing,  Scheduling,  Planning. 
Identifiers:  Implementation,  Customer,  Equity, 
Service  costs.  Block  rates,  Demand  commodity 
rates,  Billing. 

From  a  review  of  recent  rate  studies,  there  ap- 
pears to  be  no  end  in  sight  to  the  overall  upward 
spiral  of  water-utility  costs  and  the  consequent 
periodic  need  of  an  upward  adjustment  of  rates. 
The  vast  majority  of  water  utilities  will  have  to 
face  the  problem  of  convincing  an  increasingly 
sensitive  public  of  the  necessity  for  larger  and 
more  frequent  increases  in  the  price  of  water.  The 
customer  must  be  convinced  that  he  is  being 
treated  in  a  reasonable  and  fair  manner,  and  that 
he  is  only  paying  his  fair  share  of  the  water  costs. 
From  the  perspective,  cost  of  service,  form  of  rate 
structure,  number  of  schedules,  design  of  block 
rates,  service  charges,  demand-commodity  rates, 
outside-city  rates,  and  billing  frequency  are 
discussed.  Water  rates  should  be  adequate  in  order 
to  return  necessary  revenue  that  will  allow  the 
utility  to  meet  all  of  its  financial  obligations.  The 
rate  schedule  should  be  designed  to  recover,  to  the 
extent  practicable,  the  costs  of  providing  service 
to  each  of  the  customer  classes  and  to  be  accepta- 
ble to  the  individual  customer  as  well.  As  long  as 
these  two  key  factors  are  properly  recognized,  the 
utility  can  work  toward  the  implementation  of  new 
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rates  with  the  assurance  that  it  is  acting  with  equi- 
ty and  fairness  and  in  the  best  interests  of  its 
customers.  (Strachan-Chicago) 

W72-07625 


JOINT  DISCUSSION  -  EXPANDING  TO  SERVE 
METROPOLITAN  SYSTEMS:  TACOMA, 

Tacoma  Dept.  of  Public  Utilities,  Wash. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-07631 


JOINT  DISCUSSION  -  EXPANDING  TO  SERVE 
METROPOLITAN  AREAS:  ST.  PAUL, 

Saint  Paul  Board  of  Water  Commissioners,  Minn. 
For  primary  bibliographic  entry  see  Field  03D. 
W72-07632 


JOINT   DISCUSSION-EXPANDING   TO   SERVE 
METROPOLITAN  SYSTEMS:  MIAMI, 

Miami  Dept.  of  Water  and  Sewers,  Fla. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-07633 


DEMAND  MANAGEMENT  THROUGH 

RESPONSIVE  PRICING, 

Johns  Hopkins  Univ.,  Baltimore,  Md.;  and  George 

Washington  Univ.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-07779 


SEWER  MAINTENANCE  COSTS, 

Santry  (I.  W.),  Inc.,  Dallas,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07805 


6D.  Water  Demand 


AN  ANALYSIS  OF  HOUSEHOLD  WATER 
BUDGETS  AND  CONSUMER  DEMAND  FOR 
WATER, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-07529 


YORK  RIVER  BASIN  COMPREHENSIVE 
WATER  RESOURCES  PLAN:  VOLUME  IV. 
WATER  RESOURCE  REQUIREMENTS  AND 
PROBLEMS. 

Virginia  Division  of  Water  Resources  Planning 
Bulletin  228,  February  1972.  128  p,  27  plate,  29 
tab,  2  append. 

Descriptors:  *Water  resources  development, 
*River  basins,  'Virginia,  'Water  demand, 
•Planning,  Reviews,  Water  utilization.  Irrigation, 
Livestock,  Domestic  water,  Flood  protection, 
Recreation  facilities,  Harbors,  Ships,  Industrial 
water,  Water  quality  control. 
Identifiers:  *York  River  basin  (Va). 

Projections  of  water  requirements  are  presented 
for  domestic  needs,  manufacturing,  electric  power 
generation  cooling,  livestock,  recreational  facili- 
ties, and  irrigation.  Water  requirements  for  waste 
assimiliation  are  shown,  and  the  flooding  problem 
is  evaluated.  Problems  related  to  the  water 
resources  and  the  background  data  needed  to  un- 
derstand these  problems  are  also  discussed.  The 
major  prospect  for  future  improvement  of  the 
York  River  channel  is  a  proposal  to  deepen  the  en- 
trance channel  from  Chesapeake  Bay  to  York- 
town.  Its  present  project  depth  of  37  feet  is  insuffi- 
cient to  accommodate  the  deep  draft  supertankers 
which  are  now  being  used  to  transport  petroleum 
in  world  trade.  (Woodard-USGS) 
W72-07598 


DESIGNING     RESIDENTIAL     WATER     SER- 
VICES, 

Columbus  Water  Engineers  Office,  Ohio. 
For  primary  bibliographic  entry  see  Field  03D. 
W72-07623 


UTILITY  WATER  RATE  STRUCTURING, 

Black  and  Veatch,  Kansas  City,  Mo. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-07625 


JOINT  DISCUSSION  -  NORTHEASTERN  US 
WATER  SUPPLY  STUDY:  COMING  WATER- 
SUPPLY  CRISIS, 

Office  of  the  Chief  of  Engineers,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-07635 


ECONOMIC,  ENGINEERING  AND  SOCIAL 
PROBLEMS  ARISING  FROM  CHANGING 
NEEDS,  USES  AND  AVAILABILITY  OF 
WATER, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07774 


DEMAND  MANAGEMENT  THROUGH 

RESPONSIVE  PRICING, 

Johns  Hopkins  Univ.,  Baltimore,  Md.;  and  George 
Washington  Univ.,  Washington,  D.C. 
S.  H.  Hanke,  and  R.  K.  Davis. 
Journal  of  the  American  Water  Works  Associa- 
tions, Vol  63,  No  9,  p  555-560,  September  1971.  1 
fig,  5  tab,  18ref. 

Descriptors:  *Water  supply,  'Economic  efficien- 
cy, 'Planning,  'Pricing,   'Water  demand.  Time, 
Average  costs,  Marginal  costs,  Investment. 
Identifiers:  'Economic  equity,  'Responsive  pric- 
ing, 'Washington,  D.C. 

A  responsive  pricing  policy  plus  effective  manage- 
ment of  supply  will  assure  more  efficient  use  of 
the  resources  employed  to  produce  and  distribute 
water  and  more  equitable  distribution  of  water  ser- 
vice costs.  The  technical  solutions  of  conventional 
supply  management  disregard  rising  water  supply 
costs  and  diminishing  marginal  values.  A  policy  of 
demand  management  through  responsive  pricing 
will  balance  the  marginal  value  against  the  mar- 
ginal cost  of  water  utility  investments.  In  the  tem- 
poral aspect  of  water  supply  and  demand,  a  'peak- 
load  problem'  exists  where  peak  demands  guide 
water  utility  investments  unrestrained  by  prices 
which  reflect  the  peak-load  marginal  cost.  By 
sizably  reducing  long-run  water  supply  require- 
ments, the  responsive  pricing  rule  solves  the  peak- 
load  problem  more  efficiently  than  uniform 
average  cost  pricing.  These  results  are  cited  in  a 
case  study  of  the  Washington,  D.C.  metropolitan 
area.  The  implications  for  this  area,  where  the 
growth  of  summertime  demand  is  leading  to 
capacity  expansion  pressures,  are  that  growth  in 
storage  facilities  and  system  capacity  can  be  post- 
poned possibly  beyond  10  years.  This  will  result  in 
a  substantial  reduction  in  the  discounted  costs  of 
an  investment.  (Haugh- Wisconsin) 
W72-07779 


TOLEDO  METROPOLITAN  AREA  WATER 
AND  WASTE  WATER  PLAN  FOR  1990. 

Finkbeiner,  Pettis  and  Strout,  Limited,  Toledo, 
Ohio. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  275,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  The  Toledo  Metropolitan  Area 
Council  of  Governments,  Toledo,  Ohio, 
December  1970.  1 24  p,  6  fig,  26  tab.  HUD  Grant. 

Descriptors:  'Planning,  'Water  supply,  'Waste 
water  disposal,  'Urbanization,  'Ohio,  Construc- 
tion costs,  Estimated  costs,  Water  requirements, 
Water  quality  control,  Water  supply  development, 


Water  quality  standards,  Water  distribution  (Af. 
plied),  Long  term  planning,  Sewerage. 
Identifiers:  'Toledo  (Ohio). 

A  plan  was  prepared  for  the  development  of  wate 
and  wastewater  improvements  for  the  Toled 
Metropolitan  Area  to  the  year  1990,  in  5-year  in 
crements.  The  1990  plans  were  based  on  the  pre 
jections  of  population,  land  use,  etc.  furnished  b 
the  Toledo  Regional  Area  Plan  for  Action  and  th 
Southern  Wood  County  Land  Use  Studies.  Th 
plans  have  taken  into  consideration  the  desirable 
and  minimum  acceptable,  standards  of  air  an 
water  pollution  as  required  by  federal,  state  an 
local  pollution  control  agencies.  The  total  esti 
mated  cost  for  recommended  water  supply  an 
transmission  improvements  to  the  year  1990  i 
$55,200,000,  based  on  1971  construction  costs 
The  total  estimated  cost  of  recommended  im 
provements  to  the  wastewater  collection  system 
in  the  area  is  $130,700,000.  The  purpose  is  to  pre 
vide  a  plan  for  the  development  of  future  wate 
and  sewer  improvements  in  the  Toled 
Metropolitan  Area  through  the  year  1990.  Th 
facilities  recommended  have  been  designed  t 
meet  the  anticipated  residential,  commercial,  in 
dustrial,  and  public  needs  for  the  supply,  treat 
ment  and  distribution  of  a  public  water  supply  am 
the  collection,  treatment  and  disposal  of  sanitar 
and  industrial  wastes  from  the  area.  (Poertner) 
W72-07782 


6E.  Water  Law  and  Institutions 


BEEF  CATTLE  FEEDLOT  WASTE  MANAGE 
MENT  PROGRAM, 

Robert  S.   Kerr  Water  Research  Center,   Ada 

Okla. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07323 


THE  ROLE  OF  GOVERNMENT  IN  POLLUTIOP 
AND  RECREATION  POLICY:  A  MULTI-SA 
MPLE,  FACTOR-ANALYTICAL  APPROACI 
TO  ATTITUDE  SCALE  DEVELOPMENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Sociology. 
For  primary  bibliographic  entry  see  Field  06B. 

W72-07363 


UTAH  V.  UNITED  STATES  (NAVIGABILITY  A1 
THE  TIME  OF  ADMISSION  TO  THE  UNION  Ai 
THE  TEST  OF  STATE  OWNERSHIP  OF  A 
LAKE  BED). 

91  S.Ct.  1775-1778(1971). 

Descriptors:  'United  States,  'Great  Salt  Lake 
'Navigable  waters,  'Ownership  of  beds,  'Utah 
Lake  shores,  Legal  aspects,  Judicial  decisions 
Lake  beds.  Federal  government,  Constitutiona 
law,  Beds  under  water,  Shores,  State  jurisdiction 
Federal  jurisdiction. 

Plaintiff,   Utah,  sought  to  establish  title  to  th> 
shorelands  surrounding  the  Great  Salt  Lake.  Plain 
tiff  claimed  that  at  the  time  of  its  admission  as 
state  the  Lake  was  navigable  and  plaintiff,  there 
fore,  owned  the  lands  in  question  by  operation  o 
the  'equal  footing'  principle.  Defendant,  Unite 
States,  claimed  the  lake  was  not  navigable  at  th 
time  of  plaintiff's  admission.  The  United  State 
Supreme  Court  held  that  the  question  of  navigj 
bility  was  a  federal  question  and  that  evidenc 
which  showed  that  a  lake  was  in  fact  used  as 
highway  was  sufficient  to  sustain  a  finding  c 
navigability.  The  Court  also  ruled  that  it  was  ur 
necessary  to  show  that  the  Lake  was  part  of  an  ir 
terstate  commercial  highway  so  long  as  it  was  i 
fact  used  as  a  highway.  Furthermore,  the  Cou 
ruled  it  was  not  necessary  to  show  that  the  entii 
Lake  was  still  navigable  at  the  time  of  plaintiff 
admission,  so  long  as  it  still  permitted  navigatioi 
The  Court  decreed  that  plaintiff  held  title  to  tl 
bed  of  the  Lake.  (Grant-Florida) 
W72-07376 
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1  V.  CHILDRESS  (RIGHTS  OF  HOLDER 
ERVITUDE    OF   DRAIN    TO    INCREASE 

o. 

,.2d  822-825  (La.  Ct.  App.  1971). 

iptors:  *Surface  drainage,  'Drainage  ef- 
'Channelization,       'Riddance       (Legal 

;s),  Land  tenure,  Adjacent  landowners, 
aspects,  Judicial  decisions,  Legislation, 
rights,  Ditches,  Drainage  patterns  (Geolog- 

)rainage    engineering,    Drainage    systems, 

s,     Flood     protection.     Relative     rights, 

ige  water,  Repulsion  (Legal  aspects),  Sur- 

inoff ,  Easements. 

[iers:  'Injunctions  (Prohibitory). 

ff  landowner  sought  to  enjoin  defendant 
vners  from  interfering  with  the  natural  ser- 
of  drain  which  plaintiff  contended  was  held 
:endants'  estate  in  favor  of  plaintiff.  Plain- 
and  was  higher  in  elevation  than  defendants' 
ind  water  had  always  drained  onto  the  lower 
ty.  Plaintiff  constructed  ditches  which 
I  the  drainage  to  be  more  rapid  and  resulted 
lage  to  defendants'  road.  An  earthen  levee 
iy  defendants  to  protect  the  road  eventually 
id  one  of  plaintiff's  ditches  causing  the 
to  back  up.  Plaintiff  contended  that  this  was 
:rference  with  his  natural  servitude  of  drain, 
surt  of  Appeal  of  Louisiana,  Second  Circuit, 
that  a  natural  servitude  of  drain  existed 
statutory  provisions  in  favor  of  plaintiff's 
The  court  held  that  plaintiff  had  not  caused 
rvitude  to  be  more  burdensome  by  concen- 
;  and  increasing  the  flow  beyond  the  slow 
I  by  which  it  would  ultimately  reach  the 
iestination:  it  would  have  been  burdensome 
:rt  the  water  onto  the  lower  lands  at  a  point 
would  not  be  its  natural  destination.  Thus, 
urt  affirmed  the  lower  court's  permanent  in- 
3n  against  the  interference  by  defendants. 
on-Florida) 
7377 


{NATIONAL     LAW-OIL     SPILLS     AND 
*  LEGAL  RAMIFICATIONS, 

imary  bibliographic  entry  see  Field  05G. 

7378 


PILL  AND  POLLUTION  CONTROL:  THE 
LICT  BETWEEN  STATE  AND 
TIME  LAW, 

a  Univ.,  Gainesville.  Coll.  of  Law. 
imary  bibliographic  entry  see  Field  05G. 

7379 


FICTIONAL  ADVENTURES  AT  SEA- 
J  HAS  JURISDICTION  OVER  THE  NATU- 
IESOURCES  OF  THE  SEABED, 

ridge  Univ.  (England).  Whewell  Professor  of 

ational  Law. 

lennings. 

al  Resources   Lawyer,   Vol  4,   p   829-840, 

nberl971. 

iptors:  'Jurisdiction,  'International  waters, 
inental  shelf,  'Water  resources  develop- 
Law  of  the  sea,  International  law,  Legal 
:s,  Oceans,  Administration,  Competing  uses, 
nments,  Non-structural  alternatives,  Trea- 
'olitical  aspects,  Continental  margin,  Con- 
al  slope,  Contours,  Structural  geology, 
;n  countries.  Institutional  constraints, 
tiers:  'Coastal  waters,  'Contiguous  zone, 
ed,  'Ocean  floor. 

'nited  States  draft  seabed  treaty  defines  the 
ational  Seabed  Area  as  that  area  of  the  high 
eaward  of  the  200  meter  isobath  adjacent  to 
ast  of  continents  and  islands.  The  drawback 
>  definition  is  that  some  states  claim  waters 
d  this  isobath  as  territorial  waters.  Further- 
since  international  law  has  recognized  such 
i,  the  continental  margin  would  serve  more 
mtly  as  the  boundary  of  national  jurisdiction. 
Fnited  States  draft  treaty  seeks  to  place  the 
etween  the  isobath  and  the  continental  mar- 


gin in  the  trusteeship  of  the  adjacent  state.  This 
method  of  interrelating  jurisdiction  concepts  could 
result  in  problems  both  with  non-recognizing 
states  and  with  states  already  subject  to  conflict- 
ing bilateral  agreement  concerning  recognition  of 
jurisdictional  limits.  Any  attempt  to  establish  an 
international  seabed  area  must  relate  to  the  in- 
creasing desire  of  states  to  expand  their  territorial 
waters  to  protect  themselves.  Although  most 
proposals  for  control  of  seabed  resources  contem- 
plate use  of  these  resources  to  generate  grants  for 
developing  nations,  it  might  be  more  beneficial  to 
encourage  direct  participation  of  these  nations  in 
exploiting  these  resources.  (Johnson-Florida) 
W72-07380 


THE  LEGAL  SETTING  OF  NUCLEAR  POWER- 
PLANT  SITING  DECISIONS:  A  NEW  YORK 
STATE  CONTROVERSY, 

D.  Nelkin,  and  K.  R.  Kupchak. 

Cornell  Law  Review,  Vol  57,  p  80-104,  November 

1971.  143  ref. 

Descriptors:  'Thermal  pollution,  'New  York, 
'Nuclear  powerplants,  'Sites,  'Decision  making, 
'Institutional  constraints.  Water  pollution 
sources,  Legislation,  Judicial  decisions,  Legal 
aspects,  Environmental  effects,  Social  aspects, 
Electric  powerplants,  Utilities,  Heat  transfer, 
Federal  government,  State  governments,  Project 
planning,  Electric  power  demand,  Standards, 
Political  constraints,  Effluents,  Environmental 
sanitation,  Public  utilities. 

Identifiers:  'Cayuga  Lake  (N.Y.),  National  En- 
vironmental Policy  Act,  Injunctions  (Prohibitory). 

The  institutional  and  legal  setting  behind  the  deci- 
sion to  construct  a  nuclear  powerplant  on  New 
York's  Cayuga  Lake  is  examined  to  demonstrate 
the  difficulty  of  protecting  environmental  interests 
associated  with  utility  development.  The  major 
problem  encountered  with  the  nuclear  powerplant 
was  thermal  pollution  and  the  uncertainty  of  its  ef- 
fect on  the  Lake's  ecology.  Private  legal  controls 
applicable  to  water  pollution  are  examined,  includ- 
ing injunctions  by  riparian  landowners  and  con- 
demnation contests.  These  constituted  inadequate 
remedies  against  possible  pollution  from  the  plant. 
State  controls  such  as  the  Public  Service  Commis- 
sion, the  Board  of  Health,  and  regulation  of  ef- 
fluents and  drinking  water  standards  are  ex- 
amined. These  remedies  were  also  ineffective. 
Federal  controls  at  the  time  also  proved  in- 
adequate. Recent  legislation  on  the  federal  and 
state  level,  such  as  the  National  Environmental 
Policy  Act,  is  examined.  Recent  case  law  is  also 
considered.  Recent  advances  are  promising,  but 
political  constraints  may  prevent  them  from  being 
effective.  (Grant-Florida) 
W72-07381 


ENVIRONMENTAL        LAW-DISPOSAL        OF 
RADIOACTIVE  WASTES  IN  THE  OCEANS, 

For  primary  bibliographic  entry  see  Field  05E. 
W72-07382 


LATERAL  2-A  OF  JUDICIAL  DITCH  NO.  36  IN 
REDWOOD  AND  BROWN  COUNTIES  V. 
REDWOOD  COUNTY  (ALTERATION  OF 
DRAINAGE  DITCH  PLANS). 

185  N.W.  2d  701-704  (Minn.  1971). 

Descriptors:  'Minnesota,  'Drainage  engineering, 
'Controlled  drainage,  'Judicial  decisions,  Legal 
aspects,  Local  governments,  Project  planning, 
Watersheds  (Basins),  Drainage  basins.  Ditches, 
Drainage,  Construction,  Design,  Legislation, 
Watershed  management,  Legal  review. 

Appellant  landowners  petitioned  for  construction 
of  a  lateral  ditch  to  drain  certain  lands.  Appellee 
county  board  ordered  a  ditch  constructed  which 
was  longer  than  the  one  specified  in  that  petition. 
Appellant  contended  that  the  length  differed  so 
substantially  that  the  drainage  proceedings  were 


invalid.  Appellee  contended  that  an  engineering 
study  indicated  the  changes  were  necessary  in 
order  to  fully  protect  and  drain  appellants'  land. 
The  Minnesota  Supreme  Court  held  that  while  the 
engineer  did  not  have  a  roving  commission  to  plan 
drainage  improvements,  his  special  expertise  was 
required  to  determine  the  extent  of  the  watershed 
and  to  plan  the  course  and  methods  of  construct- 
ing the  ditch.  The  engineer  could  modify,  but  not 
change,  the  proposed  plan.  The  county  board 
necessarily  retained  substantial  discretion  in  such 
matters.  The  court  ruled  that  the  evidence  as  a 
whole  did  not  show  the  changes  to  be  so  substan- 
tial as  to  invalidate  the  proceedings.  The  engineer 
had  modified,  not  changed,  the  plan  in  order  to  ef- 
fectuate appellants'  drainage  objectives.  (Grant- 
Florida) 
W72-07383 


RIGHT  OF  PUBLIC  IN  SHORE  OF  INLAND 
NAVIGABLE  LAKE  BETWEEN  HIGH-  AND 
LOW- WATER  MARKS, 

A.  E.  Korpela. 

American  Law  Reports  3d,  Annotated,  Vol  40,  p 

776-787, 1971. 19  ref. 

Descriptors:  'Navigable  waters,  'Littoral,  'Lake 
shores,  'Judicial  decisions,  'Public  rights,  Legal 
aspects,  Public  access.  Water  rights,  Legal 
review,  Lake  beds,  Recreation,  Recreation  facili- 
ties, Landfills,  Reasonable  use,  Water  policy, 
Structures,  High  water  mark,  Low  water  mark, 
Water  level,  Water  level  fluctuations,  Boating, 
Fishing,  Relative  rights,  State  governments,      i 

Cases  are  herein  analyzed  dealing  with  the  right  of 
the  public  in  the  strip  of  land  between  high-  and 
low-water  marks  of  an  inland  navigable  lake. 
Cases  involving  disputes  between  littoral  owners 
are  not  discussed.  There  is  considerable  conflict  of 
opinion,  but  the  strip  of  land  in  question  is 
generally  regarded  differently  than  upland  and 
submerged  land.  Policy  decisions  are  influenced 
by  the  general  availability  of  public  waters  in  a 
state,  state  interest  in  expanding  recreation,  and 
the  pressure  of  development.  Some  courts  have 
held  that  the  public  has  a  right  to  travel  on  the  strip 
of  land,  to  use  it  for  access  to  the  navigable  lakes, 
and  to  place  temporary  structures  on  the  strip.  The 
littoral  owner's  right  of  access,  however,  cannot 
be  interferred  with  unreasonably.  The  public  right 
to  have  a  lake  maintained  at  a  certain  level  and  the 
corresponding  right  of  a  littoral  owner  to  use  the 
lake  bed  when  the  water  level  drops  are  difficult 
areas.  The  public  generally  has  no  right  to  an  unob- 
structed view.  Numerous  cases  are  cited  in  a 
discussion  of  prefatory  matters,  general  comment, 
use  of  land,  and  the  condition  of  land.  (Grant- 
Florida). 
W72-07384 


LIABILITY  OF  VESSEL  TO  STATE  IN  AD- 
MIRALTY ACTION  IN  REM  FOR  DAMAGES 
RESULTING  FROM  OIL  SPILL  IN  NAVIGABLE 
WATERS  OF  STATE, 

J.  A.  Glenn. 

American  Law  Reports  Federal,  Annotated,  Vol 

10,  p  956-959, 1972.  3  ref.  / 

Descriptors:  'United  States,  'Navigable  waters, 
'State  governments,  'Oil  spills.  Water  pollution 
sources,  Ships,  Legal  aspects,  Judicial  decisions, 
Water  law,  Law  of  the  sea,  Jurisdiction,  Damages, 
Aquatic  life,  Public  rights,  Oil  wastes,  Oil  pollu- 
tion, Federal  jurisdiction,  Remedies. 
Identifiers:  'Oil  Pollution  Act. 

A  recent  California  federal  district  court  decision 
held  that  a  vessel  is  liable  to  a  state  in  an  admiralty 
in  rem  proceeding  for  damages  resulting  from  an 
oil  spill  in  navigable  waters.  The  court  held  that 
discharge  of  bunker  oil  could  constitute  a  maritime 
tort  and  that  a  maritime  hen  would  arise  as  a 
matter  of  general  law,  without  the  aid  of  a  statute. 
The  court  found  that  admiralty  jurisdiction  would 
not  lie  under  the  Extension  of  Admiralty  Jurisdic- 
tion Act  because  the  injury  was  not  consumated 
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on  land:  the  injury  was  to  the  water  itself  and 
marine  life.  Therefore,  the  court  ruled  a  lien  arose 
which  would  support  an  in  rem  action.  The  injury 
to  the  property  allegedly  caused  by  the  discharge 
was  equated  to  a  claim  for  an  ordinary  conversion 
of  property,  historically  recognized  in  maritime 
law.  The  court  stated  that  the  fact  Congress  was 
proposing  a  similar  statutory  cause  of  action  did 
not  negate  the  existence  of  one  in  general  maritime 
law.  Subsequently,  on  the  merits,  the  court  held 
that  res  ipsa  loquiter  was  applicable  to  make  the 
defendant  liable  for  negligence.  Citations  for  re- 
lated articles  and  annotations  are  set  forth.  (Grant- 
Florida) 
W72-07385 


PROPRIETY  OF  INJUNCTIVE  RELIEF 
AGAINST  DIVERSION  OF  WATER  BY  MU- 
NICIPAL CORPORATION  OR  PUBLIC  UTILI- 
TY, 

W.  R.  Habeeb. 

American  Law  Reports  3d,  Annotated,  Vol  42,  p 

426-474,1972.  13ref. 

Descriptors:  'Judicial  decisions,  'Public  utilities, 
'Diversion  losses,  'Riparian  waters,  Alteration  of 
flow,  Relative  rights,  Reasonable  use, 
Withdrawal,  Competing  uses,  Prescriptive  rights, 
Riparian  land,  Prior  appropriation.  Municipal 
waters,  Riparian  rights,  Trespass,  Local  govern- 
ments, Cities,  Equity,  Legal  review. 
Identifiers:  'Injunctions  (Prohibitory). 

Where  there  has  been  a  diversion  of  water  which 
entitles  a  landowner  to  some  relief,  the  grant  or 
denial  of  an  injunction  will  depend  upon 
established  rules  of  equity.  Wrongful  or 
threatened  diversion  by  a  municipal  corporation  or 
public  agency  may  generally  be  enjoined  even 
where  the  city  had  a  prior  right.  The  common  judi- 
cial rationale  is  that  the  diversion  is  a  continuing 
trespass  or  nuisance  for  which  there  is  no 
adequate  remedy  at  law  or  which  would  otherwise 
require  a  multiplicity  of  suits.  In  some  cases, 
prompted  by  public  interest,  courts  have  denied  or 
granted  relief  in  the  alternative  by  giving  the  mu- 
nicipality time  to  acquire  the  owner's  rights  or  pay 
damages.  Injunctive  relief  is  usually  conditioned 
upon  proof  of  damage,  but  authority  exists  for  in- 
junctions based  upon  only  nominal  damages.  Lan- 
downers injured  by  a  public  utility's  diversion  of 
water  may  be  entitled  to  injunctive  relief  where 
the  use  of  water  is  adverse  and  not  merely  the  ex- 
ercise of  a  riparian  right.  Comparative  incon- 
venience or  damages  and  diversions  for  public  in- 
terest are  often  determinative  factors  in  actions 
against  public  utilities.  Cases  from  numerous  ju- 
risdictions are  examined.  (Blank-Florida) 
W72-07386 


CITY  OF  NEW  YORK  V.  FELTMAN  (CON- 
DEMNATION OF  RIPARIAN  LAND  AND 
FORESHORE). 

230  App.  Div.  299,  243  N.Y.S.  625-629  (1930). 

Descriptors:  'New  York,  'Riparian  land,  'Con- 
demnation, 'Submergence,  High  watermark,  Low 
water  mark,  Navigable  waters,  Shores,  Beaches, 
Coasts,  Oceans,  Riparian  waters.  Riparian  rights, 
Beds,  Ownership  of  beds,  Eminent  domain,  Ci- 
ties, Governments,  Legal  aspects,  Water  law.  Ju- 
dicial decisions,  Public  lands,  Public  rights, 
Damages,  Remedies. 

Plaintiff  New  York  city  brought  a  condemnation 
action  to  acquire  defendant's  property  for  a  public 
beach.  New  York  claimed  to  own  the  beach  under 
a  patent  to  the  land  granted  in  1845.  Defendant 
based  his  ownership  on  an  1898  grant  from  the 
state.  Defendant  under  this  same  grant  claimed 
land  which  had  become  submerged.  The  court  re- 
lied on  the  common  law  rule  that  excluding  grants 
bounded  by  bays,  harbors,  and  inlets,  grants  of 
land  lapped  by  open  sea  carry  title  to  high  water 
mark.  Consequently,  plaintiff's  grant  extended 
only  to  the  high  water  mark  while  the  subsequent 


grant  from  the  state  had  given  defendant  title  to 
the  area  between  the  high  and  low  water  marks. 
However,  plaintiff  did  own  the  submerged  land, 
because  the  upland  owner  had  lost  proprietorship 
when  the  land  was  submerged.  An  upland  owner 
may  normally  recover  submerged  land  when  the 
water  is  excluded  by  natural  or  artificial  means, 
but  here  the  city  by  resolution  had  obtained  title  to 
the  land  while  it  was  submerged.  (Horwitz- 
Florida) 
W72-07387 


NEDTWEG  V.  WALLACE  (STATE'S  RIGHT  TO 
LEASE  RELICTED  LAND). 

208  N.W.  51-59  (Mich.  1926). 

Descriptors:  'Michigan,  'Accretion  (Legal 
aspects),  'Beds  under  water,  'Lakes,  'Navigable 
waters,  'Leases,  Judicial  decisions,  Legal  aspects, 
Recreation,  Riparian  rights,  Thalweg,  Boundaries 
(Property),  Public  rights,  Competing  uses,  Rela- 
tive rights,  Legislation. 
Identifiers:  'Public  trust  doctrine. 

Plaintiff  sought  mandamus  to  compel  the  granting 
of  a  lease  by  defendant  State  Commission  of  Con- 
servation. Water  in  a  navigable  lake  had  relicted, 
rendering  thousands  of  acres  of  lake  bed  suitable 
for  development.  Plaintiff  was  refused  a  lease  on  a 
portion  of  the  relicted  land  by  defendant.  A 
Michigan  statute  provided  that  all  unpatented 
overflowed  lands  and  'lake  bottoms'  held  by  the 
state  in  trust  shall  be  leased.  The  Supreme  Court 
of  Michigan  held  that  the  state  is  the  sovereign  of 
navigable  waters  and  is  bound  in  trust  to  do 
nothing  in  hindrance  of  public  rights  of  navigation, 
hunting,  and  fishing.  The  state  may,  however, 
separate,  sell,  and  lease  private  rights  in  navigable 
waters  and  the  soil  underneath.  Mandamus, 
requiring  defendant  to  lease  relicted  land  to  plain- 
tiff, issued.  (Barnett-Florida) 
W72-07388 


LEGAL  MUSCLE  FOR  THE  FIGHT  AGAINST 
POLLUTION, 

E.  G.  CoUister,  Jr.,  R.  F.  Hayse,  and  W.  R. 

Sampson. 

Washburn  Law  Journal,  Vol.  9,  p.  342-371,  1970. 

153  ref. 

Descriptors:  'Pollution  abatement,  'Political 
aspects,  'State  governments,  'Industrial  wastes, 
Water  pollution  control,  Conservation,  Federal 
government,  Jurisdiction,  Legal  aspects,  Regula- 
tion, Public  rights,  Legislation,  Water  pollution, 
Local  governments,  Environment,  Air  pollution, 
Industries,  Social  aspects,  Kansas. 
Identifiers:  'Public  nuisance. 

Environmental  pollution  is  approaching  the  point 
of  no  return.  Time  is  of  the  essence.  Ecologists 
speak  of  a  water  pollution  crisis  within  the  decade, 
and  population  biologists  are  no  less  pessimistic. 
Pollution  problems  arose  in  the  'laissez  faire'  in- 
dustrial policies  of  the  19th  Century.  The  condi- 
tions of  our  environment  suggest  that  the  present 
level  of  industrial  commitment  is  insufficient. 
Regulation  and  guidance  from  government  are 
needed.  The  role  of  the  federal  government  in  pol- 
lution control  is  examined,  with  emphasis  placed 
upon  the  1965  Water  Quality  Act.  State  and  local 
attempts  at  regulation  are  also  considered,  espe- 
cially the  problems  of  Kansas.  A  detailed  com- 
parison is  made  between  the  legislation  and 
procedures  of  Kansas  and  that  of  other  states. 
Special  attention  is  given  to  the  role  of  the  Kansas 
Attorney  General  in  fighting  pollution  through 
powers  derived  from  legislation  and  the  common 
law.  Public  nuisance  theory  is  an  effective  weapon 
which  may  be  utilized  to  stop  pollution.  The 
public's  legal  officers,  the  attorney  general,  and 
county  attorneys  must  exercise  their  powers. 
(Horwitz-Florida) 
W72-07402 


NORTHEASTERN    PA.     NAT'L.     BANK    A 
TRUST  CO.  V.  SANDVICK  STEEL,  INC.  (. 
JUNCTION  TO   PREVENT  ALTERATION 
NATURAL  FLOW). 

325  F.  Supp.  651-655  (M.D.  Pa.  1971). 

Descriptors:  United  States,  'Riparian  rigl 
'Federal  jurisdiction,  'Waste  water  dispo; 
Legal  aspects,  Judicial  decisions,  Water  law, 
risdiction,  Land  tenure,  Water  rights,  Indust 
water,  Watersheds  (Divides),  Water  sourc 
Riparian  land,  Water  pollution,  Competing  us 
Alteration  of  flow,  Industrial  plants,  Indust 
wastes,  Industrial  water,  Water  pollution  sourc 
Drainage  water,  Pennsylvania. 
Identifiers:  Injunctions  (Prohibitory). 

Defendant  steel  company  was  in  the  process 
constructing  a  steel  plant  and  plaintiff  landown 
sought  to  restrain  them  from  artificially  divert 
the  natural  flow  of  water  over  its  lands.  The  la 
quantities  of  water  which  defendant  planned 
use  in  the  operation  of  the  plant  were  to 
discharged  into  the  watershed  which  draii 
through  plaintiffs'  lands.  Plaintiff  also  asser 
that  this  discharged  water  would  contain  chei 
cals  and  other  obnoxious  or  dangerous  substanc 
Defendant  moved  to  dismiss  the  complaint,  c< 
tending  that:  (1)  the  complaint  failed  to  statt 
proper  claim,  (2)  the  court  lacked  subject  mat 
jurisdiction,  and  (3)  only  an  administrative  rente 
was  proper.  The  United  States  District  Court : 
the  Middle  District  of  Pennsylvania  held:  (1)  I 
jurisdictional  amount  should  be  measured  by  l 
plaintiffs'  loss  without  aggregation  of  claims,  i 
the  total  extent  of  injuries  sought  to  be  avoidi 
and  (2)  even  though  it  was  possible  to  get  an  ; 
ministrative  remedy  for  any  pollution  effects 
the  discharge,  the  court  would  not  dismiss  the ; 
tion  because  plaintiffs  also  sought  relief  for  otl 
effects.  The  court  also  found  sufficient  facts 
overcome  the  motion  and  insufficient  evidence 
show  that  the  claims  would  not  reach  the  requis 
jurisdictional  level.  (Johnson-Florida) 
W72-07403 


DICKSON  V.  SANDEFUR  (OWNERSHIP  ( 
OLD  RIVER  BED  AFTER  SUDDEN  CHANGE 
COURSE  OF  RIVER). 

250  So.2d  708-721  (La.  1971).  4  photo. 

Descriptors:  'Louisiana,  'River  beds,  *La 
tenure,  'Boundary  disputes,  Legal  aspects,  J 
risdiction,  Judicial  decisions,  State  governmen 
Civil  law,  Riparian  rights,  Avulsion,  Boundan 
(Property),  Floods,  Accretion  (Legal  aspect 
Rivers,  Navigable  rivers,  Water  law. 

Plaintiff  landowner  instituted  a  possessory  acti 
against  defendant  landowners  to  acquire  title 
the  old  bed  of  Red  River  and  the  land  between  tl 
bed  and  the  new  river  bed.  After  a  flood  the  R 
River  altered  course,  cutting  a  completely  new  t 
across  permanent  high  land  belonging  to  plaint 
Plaintiff  alleged  that  since  the  river  bed  chang 
suddenly,  taking  his  land,  he  was  entitled  to  ' 
old  bed  and  attached  alluvion  land.  Defend 
claimed  the  right  to  the  old  river  bed  because 
river  had  been  riparian  to  his  land.  Plaintiff  v 
declared  both  owner  of  the  old  bed  in  its  ordin 
low  water  stage  and  owner  of  all  alluvion  1; 
formed  by  accretion  to  that  bed.  In  Louisia 
when  a  river  changes  its  old  course  suddenly, 
owner  of  land  covered  by  the  new  bed  may  cli 
the  old  bed  as  indemnification  for  loss  of  la 
This  claim  is  valid  no  matter  how  far  remo  i 
from  the  new  bed  and  whether  or  not  plaintiff  I 
been  a  riparian  owner  along  the  old  bed.  (Horw 
Florida) 
W72-07404 


SPD2GLE  V.  BOROUGH  OF  BEACH  HA\< 
(OWNERSHIP  OF  ACCRETED  LANDS  OCE  ■ 
WARD  OF  PROPERTY  LINE). 

281  A.2d  377-389  (N.J.  Super.  1971). 
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iptors:  'New  Jersey,  *Dunes,  'Easements, 
lemnation  value,  Judicial  decisions,  Water 
Legal  aspects,  Land  tenure,  Legislation, 
rights,  Regulation,  Beaches,  Erosion  con- 
ermits,  Vegetation  establishment,  Compen- 
,  Water  rights,  Building  codes,  Competing 
Condemnation,  Local  governments,  Non- 
iral  alternatives,  Accretion  (Legal  aspects). 

ff  property  owners  sought  damages  for  al- 
leprivation  of  beneficial  use  of  their  proper- 
bout  compensation  by  defendant  borough, 
jant  enacted  a  dune  ordinance  in  order  to 
it  increased  encroachment  by  the  sea.  The 
of  the  ordinance  was  to  prohibit  construc- 
)f  habitable  structures  seaward  of  a 
ated  building  line.  Defendants  contended 
aintiffs'  beach  had  been  subject  to  a  use  by 
lant  which  created  a  prescriptive  easement 
ich  protection  activities  and,  moreover,  that 
[fs  could  not  make  any  use  of  the  property 
lich  compensation  could  be  required.  The 
ne  Court  of  New  Jersey,  Appellate  Divi- 
ded that:  (1)  use  of  property  which  does  not 
:  the  owner  of  any  beneficial  use  is 
led  permissive  when  the  property  is  in  an 
'oved  general  state  of  nature  and  (2)  corn- 
ion  for  not  being  able  to  build  habitable 
res  is  not  necessary  if  construction  would 
safe  or  economically  feasible  from  a  com- 
:nse  standpoint.  The  court  found  that  the 
ce  neither  established  the  existence  of  a 
ptive  easement  nor  demonstrated  that  cer- 
roposed  structures  were  feasible  while 
were  not  feasible.  (Johnson-Florida) 
7405 


OF  MCCOMB  V.  RODGERS,  (DUTY  TO 
rRUCT  ROADS  NOT  INTERFERING 
NATURAL  DRAINAGE  OF  ADJACENT 

5). 

2d  913-915  (Miss.  1971). 

ptors:  'Drainage  systems,  *Road  construc- 
'Remedies,  'Land  tenure,  'Mississippi, 
aspects,  Public  rights.  State  governments, 
governments,  Drainage  effects,  Drainage, 
e  drainage,  Paving,  Design,  Damages,  Sur- 
aters,  Overland  flow,  Watershed  manage- 
ludicial  decisions. 

;f  sought  an  injunction  to  force  the  defen- 
ity  to  cease  diverting  water  onto  his  land, 
aintiff  also  sought  damages  for  the  harm 
jsly  caused  by  defendant's  actions.  Defen- 
sconstructed  a  road  adjacent  to  plaintiff's 
ly.  Plaintiff  alleged  that  the  construction  of 
id  interrupted  the  natural  drainage  of  sur- 
ater  and  caused  water  to  accumulate  on  his 
hereby  damaging  the  property.  Defendant 
ded  that  there  was  insufficient  evidence  to 

these  contentions.  Furthermore,  the  city 
it  subject  to  either  a  mandatory  injunction 
laim  for  damages.   However,   the  record 

disclosed  evidence  of  the  faulty  construc- 
d  drainage  alteration  as  well  as  the  damage 
property.  The  construction  of  public  facili- 
ust  be  accomplished  without  alteration  of 
>per  drainage  of  surface  water.  Defendant 
is  therefore  ordered  to  reconstruct  the  road 
ect  the  drainage  problem  and  pay  plaintiff 
t  damages.  (Horwitz-Florida) 
M06 


HON  AND  ADMINISTRATION  OF 
RSHED  CONSERVANCY  DISTRICTS. 

i.  421,  Acts  of  Alabama,  p.  822-825  (1969). 

ptors:  'Alabama,  'Watersheds  (Basins), 
'shed  management,  'Water  conservation, 
utilization,  Flood  control,  Flood  damage, 
protection,  Floodwater,  Erosion,  Erosion 
I,  Soil  conservation,  Water  control,  Ad- 
ative  agencies,  Administration,  Legisla- 
apervisory  control  (Power). 

ization  is  granted  for  formation  of 
hed  conservancy  districts  and  the  election 


of  directors  for  such  districts.  Sub-districts  of  a 
soil  conservation  district,  known  as  watershed 
conservancy  districts,  may  be  formed  in  any 
watershed  area  for  the  purpose  of  developing  and 
executing  plans  and  programs  relating  to  any 
phase  of  water  conservation,  water  usage,  flood 
prevention,  flood  control,  erosion  prevention,  ero- 
sion control,  floodwater  and  sediment  damage 
prevention.  Key  terms  used  in  the  act  are  defined. 
After  creation  of  each  watershed  conservancy  dis- 
trict an  election  shall  be  held  to  elect  a  board  of 
directors  for  the  district.  Only  landowners  within 
the  district  are  eligible  to  vote.  Other  provisions  of 
the  act  relate  to  functions  of  the  board  of 
directors,  including:  terms  of  office,  qualifica- 
tions, representation  of  landowners  where  the 
watershed  conservancy  district  lies  within  more 
than  one  soil  and  water  conservation  district,  and 
organization  of  the  board  of  directors.  (Duss- 
Florida) 
W72-07407 


CITY  OF  MACON  V.  ROY  (MAINTENANCE  OF 
NUISANCE  BY  A  CITY). 

130  S.E.  700-702  (Ct.  App.  Ga.  1925). 

Descriptors:  'Georgia,  'Flood  damage,  'Surface 
runoff,  'Drainage  engineering,  Cities,  Damages, 
Remedies,  Legal  aspects,  Water  law,  Judicial  deci- 
sions, Water  injury,  Overflow,  Floods,  Flood- 
water,  Overland  flow,  Runoff,  Engineering,  Civil 
engineering,  Sanitary  engineering,  Controlled 
drainage,  Drainage  systems,  Drainage  water, 
Drains,  Sewers. 

Plaintiff  landowner  sued  defendant  city  and  defen- 
dant construction  company  for  property  damages 
resulting  from  a  diversion  of  surface  water  onto 
his  property.  New  streets,  curbs,  and  gutters  were 
built,  allowing  surface  water  to  accumulate  in  a 
sewer  opening.  This  diverted  natural  drainage;  the 
accumulated  water  subsequently  overflowed  onto 
plaintiff's  property.  The  defendants  argued  that 
plaintiff  could  not  apportion  between  water  com- 
ing from  the  sewer  and  water  from  other  sources. 
Defendants  further  argued  that  a  municipal  cor- 
poration is  not  liable  for  damages  caused  by  the 
construction  of  a  sewer  since  construction  is  a 
proper  governmental  function.  While  a  nonsuit 
was  granted  the  construction  company,  the  jury 
rendered  a  verdict  against  the  city.  The  Court  of 
Appeals  of  Georgia  reversed  because  a  jury  in- 
struction related  to  damages  for  a  permanent 
nuisance  when  no  evidence  had  been  introduced  to 
substantiate  a  permanent  nuisance.  However,  mu- 
nicipal corporations  have  no  right  to  create  and 
maintain  nuisances  harmful  to  private  citizens. 
(Robinson-Florida) 
W72-07408 


COLE  V.  CITY  OF  DES  MOINES  (CITY'S  NON- 
-LIABILITY  FOR  DISCHARGING  SURFACE 
WATER  INTO  NATURAL  DRAINAGE). 

232  N.W.  800-804  (Iowa  1930). 

Descriptors:  'Flood  damage,  'Iowa,  'Overflow, 
'Surface  runoff.  Judicial  decisions,  Legal  aspects, 
Water  law,  Flood  control,  Flash  floods,  Floods, 
Floodwater,  Water  injury,  Cities,  Drainage  water, 
Rain,  Rainfall,  Excessive  precipitation,  Runoff. 

Plaintiff  landowner  sued  defendant  city  for 
damages  resulting  from  overflows  of  water  from  a 
city  street  onto  his  property.  During  hard  rains 
water  gathered  at  the  base  of  the  incline  of  the 
street.  Since  the  street  drains  could  not  accom- 
modate all  this  water,  it  flowed  onto  the  plaintiff's 
land.  However,  plaintiff  had  impaired  the  effec- 
tiveness of  these  drains  by  partially  obstructing 
the  natural  watercourse  which  formed  a  part  of  the 
drainage  system.  Plaintiff  alleged  that  defendant 
negligently  failed  to  provide  adequate  drainage. 
Defendant  asserted  plaintiff's  contributory 
negligence.  While  the  trial  court  found  for  plain- 
tiff, the  Supreme  Court  of  Iowa  reversed,  stating 
that  the  motion  for  a  directed  verdict  by  the  defen- 
dant should  have  been  sustained.  A  city  has  a 


limited  right  to  precipitate  surface  water  on 
another's  land  as  an  incident  to  street  improve- 
ments. Where  the  property  was  subject  to  natural 
drainage  before  street  improvements,  the  city  is 
not  liable  if  the  flow  is  somewhat  increased.  When 
an  owner  partially  obstructs  natural  drainage,  a 
city  is  not  liable  for  resulting  overflows.  (Robin- 
son-Florida) 
W72-07409 


BAUERLE  V.  BOARD  OF  COUNTY  ROAD 
COMMISSIONERS  FOR  THE  COUNTY  OF 
CHARLEVOLX  (RIPARIAN  OWNER'S  RIGHTS 
IN  LAKE  BED). 

191  N.W.2d  509-514  (Ct.  App.  Mich.  1971). 

Descriptors:  'Michigan,  'Riparian  land,  'Lakes, 
'Lake  beds,  Road  construction,  Judicial  deci- 
sions, Compensation,  Legal  aspects,  Right-of- 
way,  Navigable  waters,  Ownership  of  beds,  Cul- 
verts, Road  design. 
Identifiers:  Fill  permits. 

Plaintiff  reparian  owners  brought  an  action  for  in- 
junctive relief  to  require  defendant  road  commis- 
sion to  cease  construction  of  a  road  through  a 
pond  adjacent  to  plaintiffs'  property  and  to 
remove  fill  and  debris  placed  in  such  pond.  The 
Third  Division  Court  of  Appeals  of  Michigan  held 
for  plaintiffs,  noting  that  the  evidence  failed  to 
show  that  a  road  had  either  been  established  by 
dedication  or  established  as  a  matter  of  law 
through  a  commission  resolution.  Michigan  law 
gives  title  to  lands  under  waters  on  one  side  of 
pond  to  plaintiff  fee  owners  of  the  land  bordering 
on  that  side.  It  is  also  settled  that  a  part  of  a  lake 
being  navigable  in  fact  is  navigable  in  law.  Con- 
sequently, since  the  lake  or  pond  in  question  never 
dried  up  in  summer  or  winter  and  was  still  at  least 
four  feet  in  depth  at  some  locations,  it  was  naviga- 
ble. Defendant's  action  amounted  to  a  taking 
without  due  process  and  without  compensation. 
Therefore  defendant  was  required  either  to 
remove  entire  fill  or  causeway  or  to  make  an  open- 
ing at  least  ten  feet  wide  through  the  center  of  the 
fill  and  install  a  bridge  or  culvert  to  permit  suitable 
passage.  (Blank-Florida) 
W72-07410 


UNITED  STATES  V.  JOSEPH  G.  MORETTI, 
INC.  (LIABILITY  FOR  UNAUTHORIZED 
DREDGE  AND  FILL  OPERATION). 

331  F.  Supp.  151-159  (S.D.  Fla.  1971). 

Descriptors:  'Dredging,  'Rivers  and  Harbors  Act, 
'Excavation,  'Permits,  Navigable  waters,  Aquatic 
environment,  Water  law,  High  water  mark, 
Ecosystems,  Environmental  effects.  Legal 
aspects,  Balance  of  nature,  Mangrove  swamps, 
Silts,  Peat,  Federal  government,  United  States, 
Florida. 

Identifiers:  'Fill  permits,  'Florida  Bay,  Injunc- 
tions (Mandatory). 

The  United  States  sought  to  restrain  defendant 
construction  company  from  conducting  dredge 
and  fill  work  and  to  force  the  removal  of  fill  al- 
ready placed  in  the  bay.  Defendant  had  been 
digging  canals  and  filling  in  land  for  a  trailer  park. 
The  United  States  alleged  that  the  fill  operation 
was  in  navigable  waters,  and  since  it  was  con- 
structed without  the  authorization  required  by  the 
Rivers  and  Harbors  Act,  the  court  had  authority  to 
halt  the  operation  and  compel  defendant  to 
remove  the  fill  already  placed  in  the  navigable 
waters.  The  Federal  District  Court  for  the 
Southern  District  of  Florida  held  that  the  jurisdic- 
tion of  the  United  States  over  navigable  waters  ex- 
tends to  the  ordinary  high  water  mark  and  any 
work  done  below  this  line  without  authorization 
was  illegal.  Since  this  operation  was  in  navigable 
waters,  below  the  high  water  mark,  and  conducted 
without  authorization,  the  court  issued  an  order 
restraining  defendant  from  further  operations  and 
requiring  the  removal  of  the  fill  already  placed. 
(Brackins-Florida) 
W72-07411 
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CAMP  CHICOPEE  V.  EDEN  (ADVERSE  POS- 
SESSORY RIGHTS  IN  A  LAKE  BED). 

303  Pa.  150, 154  A.  305-307  (1931). 

Descriptors:  'Pennsylvania,  "Lake  beds,  'Ad- 
verse possession,  'Ownership  of  beds,  'Land 
tenure,  Real  property,  Beds,  Boundaries  (Proper- 
ty), Boundary  disputes,  Land  use.  Relative  rights. 
Proprietary  power,  Non-navigable  waters,  Lakes, 
Ponds,  Water  rights.  Legal  aspects,  Judicial  deci- 
sions. 
Identifiers:  Injunctions  (Prohibitory). 

Plaintiff  holder  of  record  title  to  a  lake  bed  sought 
an  injunction  restraining  defendant  adverse  clai- 
mant from  interfering  with  plaintiff's  use  and  en- 
joyment of  the  lake.  Plaintiff's  title  derived  from  a 
reservation  in  defendant's  chain  of  title.  Defen- 
dant constructed  a  fence  extending  into  the  lake, 
paid  taxes  on  the  bed,  fished  and  removed  ice 
from  the  lake,  and  openly  proclaimed  ownership. 
Plaintiff  contended  title  to  lake  beds  can  not  be  ob- 
tained through  adverse  possession.  Defendant  as- 
serted his  possessory  acts  had  vested  title  in  him. 
Finding  a  decision  of  whether  adverse  possession 
could  vest  title  to  lake  beds  unnecessary,  the 
Supreme  Court  of  Pennsylvania  held  a  prior  con- 
veyance exempting  land  beneath  a  lake,  although 
ambiguous,  provides  notice  of  a  record  title  hol- 
der's rights  sufficient  to  defeat  adverse  possessory 
claims.  Stating  that  a  record  title  holder  does  not 
have  to  dwell  upon  the  water,  the  court  rejected 
defendant's  assertion  that  plaintiff  had  failed  to 
exercise  ownership  of  the  bed.  Defendant's  pos- 
sessory actions  were  deemed  insufficient  indicia 
of  adverse  possession.  The  lower  court's  injunc- 
tive decree  was  affirmed.  (Earl-Florida) 
W72-07412 


SUBSURFACE  WASTE  DISPOSAL  CONTROL 
ACT, 

Congress,      Washington,      DC;      and      House, 

Washington,  D.C. 

J.  F.  Kemp. 

Congressional  Record,  Vol.  117,  No.  138,  H  8653- 

8656  (daily  ed.)  September  22,  1971.  5  ref. 

Descriptors:  'Subsurface  water,  'Federal  govern- 
ment, 'Well  regulation,  'Injection  wells,  'Waste 
disposal  wells.  Deep-well  pumping.  Waste 
disposal,  Legal  aspects,  Legislation,  Standards, 
Administrative  agencies,  Water  pollution  control, 
Well  permits.  Brine  disposal,  Waste  water 
disposal,  Groundwater,  Subsurface  investigations, 
Underground  waste  disposal,  Waste  storage,  Ulti- 
mate disposal.  Industrial  wastes,  Oil  industry, 
Agricultural  wastes. 

The  subsurface  environment  must  be  protected  so 
as  to  yield  the  maximum  environmental  benefits  to 
man.  To  accomplish  this  goal,  Representative 
Kemp  introduced  the  Subsurface  Waste  Disposal 
Control  Act.  The  Act  would  give  the  Environmen- 
tal Protection  Agency  exclusive  authority  to  deter- 
mine which  subsurface  areas  and  stratigraphic 
zones  are  suitable  for  subsurface  waste  disposal  or 
storage,  which  wastes  are  suitable  for  such 
disposal,  and  criteria  for  construction  and  opera- 
tion of  waste  disposal  or  storage  wells.  The  Act 
will  place  rigid  controls  over  subsurface  injection 
of  wastes  resulting  from  any  process  of  industry, 
manufacture,  trade,  business,  or  agriculture.  Brine 
injection  by  the  oil  industry  will  not,  however,  be 
prohibited.  Injecting  wastes  is  not  really  a  solu- 
tion, and  it  is  not  a  substitute  for  adequate  treat- 
ment. However,  because  of  pressure  on  industry 
the  use  of  subsurface  waste  injunction  has  in- 
creased. The  Subsurface  Waste  Disposal  Control 
Act  would  help  protect  our  subsurface  environ- 
ment. The  Act's  text  and  a  statement  concerning 
the  proposed  operation  of  a  disposal  well  by 
Bethlehem  Steel  are  set  forth.  (Horw  itz-Florida) 
W72-07418 


ENVIRONMENTAL  LAW:  ECOLOGICAL  CON- 
SIDERATIONS IN  GRANTING  PERMITS 
UNDER  THE  RIVERS  AND  HARBOURS  ACT, 

M.  A.  Lettieri. 


Loyola  Law  Review,  Vol.  17,  p.  749-757,  1970- 
1971.  25  ref. 

Descriptors:  'Rivers  and  Harbors  Act,  'Water 
resources  development,  'Environmental  effects, 
•Judicial  decisions,  Governmental  interrelation- 
ships. Constitutional  law,  Legal  aspects,  Water 
law,  Administrative  agencies,  Federal  govern- 
ment, Jurisdiction,  Legislation,  Permits,  Regula- 
tion, Navigable  waters,  Navigation,  Fisheries, 
Water  pollution  control.  Supervisory  control 
(Power). 

Identifiers:  'Fill  permits,  'National  Environmen- 
tal Policy  Act,  Navigational  servitude. 

The  case  of  Zabel  v.  Tabb,  where  landowners 
were  denied  a  dredge  and  fill  permit  by  the  Secre- 
tary of  the  Army,  is  examined  in  this  comment. 
The  United  States  Court  of  Appeals  for  the  Fifth 
Circuit  held  in  Zabel  that  the  denial  was  justified. 
The  court  found  that  the  Secretary  was  not  com- 
pelled by  the  Rivers  and  Harbors  Act  of  1899  to 
disregard  ecological  factors;  he  was  not  limited  to 
considering  only  possible  obstructions  to  naviga- 
tion. Two  prior  decisions  indicated  that  permits 
could  be  denied  on  grounds  other  than  naviga- 
tional considerations,  and  the  Fish  and  Wildlife 
Coordination  Act  of  1959  inferred  that  the  Secreta- 
ry should  take  into  account  conservation  and  wil- 
dlife resources  when  issuing  permits.  The  National 
Environmental  Policy  Act  of  1969  required  the 
consideration  of  ecological  factors  by  all  federal 
agencies  when  dealing  with  activities  which  might 
affect  the  environment.  Using  this  background, 
the  court  found  that  the  Secretary  did  have  the 
authority  to  deny  a  dredge  and  fill  permit  because 
of  the  environmental  consequences  and  that  such 
authority  was  a  reasonable  exercise  of  the  com- 
merce power.  Decisions  such  as  Zabel  evidence  a 
judicial  awakening  to  the  menace  of  pollution  and 
destruction  ravaging  our  natural  resources.  (John- 
son-Florida) 
W72-07419 


ENVIRONMENTAL  LAW:  QUI  TAM  ACTIONS 
UNDER  THE  REFUSE  ACT, 

H.  P.  Lambert. 

Loyola  Law  Review,  Vol.   17,  p  757-767,  1970- 

1971.  43  ref. 

Descriptors:  'Law  enforcement,  'Federal  govern- 
ment, 'Rivers  and  Harbors  Act,  'Public  rights, 
Common  law,  Water  pollution  control,  Judicial 
decisions,  Legal  aspects.  Environmental  sanita- 
tion, Legislation,  Public  health.  Effluents,  Water 
law,  Waste  water  (Pollution),  Remedies,  Penalties 
(Legal),  Administrative  decisions. 
Identifiers:  'Qui  tarn  actions,  'Refuse  Act. 

At  common  law  qui  tarn  actions  were  a  familiar 
means  for  a  private  person  to  enforce  a  criminal 
statute  by  suing  for  the  penalty  as  a  common  in- 
former. The  qui  tarn  action  has  not  been  widely  ac- 
cepted as  part  of  American  common  law.  In  a 
recent  case  an  individual  concerned  citizen  at- 
tempted to  enforce  the  Refuse  Act  against  a  pol- 
luter. The  action  was  based  on  section  411  of  the 
Rivers  and  Harbors  Act,  which  permits  a  court  to 
award  an  informer  one-half  the  penalty  recovered 
by  the  sovereign.  The  suit  was  dismissed  on 
grounds  section  41 1  would  not  support  it.  Case  law 
relating  to  qui  tarn  actions  is  analyzed.  Generally, 
under  federal  law  a  civil  remedy  must  be  statutori- 
ly provided  or  express  authority  for  the  plaintiff  to 
sue  must  be  provided.  One  case  inferred  that  a 
one-half  penalty  provision  in  a  statute  authorized  a 
qui  tarn  action.  Under  recent  cases,  however,  a  qui 
tarn  action  probably  can  not  be  maintained  under 
the  Refuse  Act.  Legislative  intent,  in  providing  a 
reward  under  the  Refuse  Act,  was  to  promote  in- 
dividual enforcement.  A  policy  which  blocks 
prosecution  is  opposed  to  that  objective.  (Grant- 
Florida) 
W72-07420 


POLLUTION    OF    THE    SEA    AND    INTERNA- 
TIONAL LAW:  A  CANADIAN  PERSPECTIVE, 

Dalhousie    Univ.,    Halifax   (Nova    Scotia).    Law 
School. 


E.  Gold. 

Journal  of  Maritime  Law  and  Commerce,  Vol 

No.  l,p  13-44,  October  1971.  185 ref. 

Descriptors:  'International  law,  'Jurisdicti 
'Oil  spills,  'Water  pollution  sources,  Oil  was 
Boating  regulations,  Oil,  Penalties  (Legal),  L( 
aspects,  Internationa]  waters,  Treaties,  Law  of 
sea,  Water  law,  Governments,  Legislation,  Re 
lation,  Oil  industry,  Oily  water,  Fuels,  Sh 
Transportation,  Foreign  countries. 
Identifiers:  'Canada,  Absolute  liability,  C 
tiguous  zone,  Territorial  waters. 

The  major  international  instrument  in  fc 
against  oil  pollution  of  the  sea  is  the  amended  L 
don  Convention  of  1954.  It  prohibits  discharge; 
oil  within  certain  zones,  but  leaves  the  job  of 
forcement  to  the  flag  state  of  the  offending  ves 
The  latter  provision  resulted  from  the  strong 
fluence  of  oil  shipping  interests  and  gre; 
weakened  the  Convention.  International  meeti 
resulting  from  the  Torrey  Canyon  disaster  endl< 
ly  argued,  with  little  result,  the  question  of  w 
form  of  liability  should  be  imposed  for  oil  sp 
Canada  felt  that  the  developing  international 
governing  oil  spills  was  inadequate  and  acted  i 
laterally  to  protect  itself  from  marine  oil  polluti 
Canada  established  pollution-free  zones  of  u[ 
100  miles  from  any  point  on  its  coastline  in  An 
areas  where  it  would  have  wide  powers  to  con 
shipping  in  order  to  prevent  pollution.  Canada  £ 
provided  for  absolute  liability.  This  action  [ 
vides  a  model  to  prevent  pollution  in  the  face  of 
adequate  navigation  rules,  tanker  construct 
problems,  and  future  increases  in  oil  shippi 
Only  massive  and  urgent  international  action  i 
alleviate  the  steadily  deteriorating  situation.  1 
answer  lies  in  one  international  body  to  com 
and  prevent  marine  pollution.  (Johnson-Florida 
W72-07421 


THE  UNITED  NATIONS  TREATY  BANNI 
NUCLEAR  WEAPONS  AND  OTHER  WEAPO 
OF  MASS  DESTRUCTION  ON  THE  OCE 
FLOOR, 

Indianapolis  Law  School,  Ind. 

W.  W.  Krieger,  Jr. 

Journal  of  Maritime  Law  and  Commerce,  Vol 

No.  l.p  107-128,  October  1971.  69 ref,  1  append 

Descriptors:  'Continental  shelf,  'Treaties,  *1 
ploitation,  'International  law,  'Military  aspet 
'Beds  under  water,  Law  of  the  sea,  Technolo 
Coasts,  Legal  aspects,  Oceans,  Littoral,  Uni 
Nations,  Nuclear  energy,  International  wate 
Boundary  disputes,  Regulation,  Foreign  countri 
Beds. 

Identifiers:  'Contiguous  zone,  'Territorial  wate 
'Nuclear  weapons,  'Seabed. 

Only  since  modern  technology  enabled  man  to 
ploit  ocean  beds  has  there  been  any  real  cone 
with  the  ocean  floor.  Developments  leading  to 
Nuclear  Weapons  Treaty  are  outlined.  Act 
problems  which  arose  in  the  course  of  working 
the  Treaty's  prohibitions  are  discussed.  1 
prohibitions  extend  seaward  from  the  maxima 
contiguous  zone  provided  by  convention.  Dispt' 
over  the  extent  of  territorial  waters  are,  there 
avoided.  Similar  language  was  also  used  to  id 
the  problem  of  states  claiming  territorial  wal 
beyond  12  miles.  Provisions  were  made  to  ins: 
that  no  foreign  state  could  encroach  on  the  c- 
tiguous  zone  of  a  coastal  state,  since  ordinari!' 
coastal  state  has  only  limited  rights  in  its  * 
tiguous  zone.  Generally,  prohibited  activity 
limited  to  nuclear  weapons  for  a  variety  of  pra- 
cal  reasons.  Treaty  verification  provisions  : 
discussed.  Verification  is  normally  conducted' 
observation.  Many  problems  were  encountei 
due  to  fears  of  invasions  of  coastal  sovereign  tt- 
tory.  A  nuclear  arms  race  on  the  ocean  floor  1 
be  curtailed  by  the  Treaty.  The  text  of  the  Trt. 
is  presented.  (Grant-Florida) 
W72-07422 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


AN  POLLUTION  AND  THE  1972  UNITED 
IONS  CONFERENCE  ON  THE  ENVIRON- 
IV, 

iie,  Pewett,  Beebe  and  Shanks,  Washington, 

Mendelsohn. 

lal  of  Maritime  Law  and  Commerce,  Vol.  3, 

;,p  385-398,  January  1972. 

riptors:  'Law  of  the  sea,  'International  law, 
ities,  *Water  resources  planning.  Legal 
:ts,  Administration,  Administrative  agencies, 
rnments,  United  States,  Negotiations,  Per- 
Water  allocation  (Policy),  International 
-s,  Water  resources  development,  Institu- 
,  Waste  disposal,  Water  pollution  control, 
r  pollution  sources,  Adjudication  procedure, 
led  Nations. 

Jnited  States  has  proposed  a  draft  convention 
ean  dumping  for  consideration  by  the  United 
ins  Conference  on  the  Human  Environment. 
re  the  draft  is  submitted,  however,  the  federal 

nment  should  determine  the  extent  to  which 
ts  to  combat  marine  pollution  should  be  cen- 
ed  and  in  which  forum  should  this  effort  be 
led.  The  proposed  draft  utilizes  several  dif- 
t  fora  to  treat  marine  pollution.  This  method 
i  end  in  a  proliferation  of  governing  bodies 
i  dispersal  of  the  expertise  which  should  be 
mtrated  in  order  to  control  pollution.  In 
ssing  the  possibilities  for  future  control  of 
le  pollution,  the  upcoming  international  con- 
ces  should  consider  adoption  of  a  treaty 
ding  for  the  drafting  of  specific  rules  and 
amended  practices  in  specific  areas  and  for 
lational  enforcement  of  the  treaty.  Such  a 
m  has  functioned  effectively  in  the  field  of  in- 
tional  air  transport  and  has  been  suggested 
se  in  the  area  of  seabed  resources  develop- 
While  multilateral  action  would  be 
rred,  unilateral  state  action  to  control  marine 
tion  can  be  useful  to  emphasize  the  need  for 

action  and  it  may  lead  to  an  internation 
inse  to  this  need.  (Johnson-Florida) 
07423 


BC  1980  PLAN  FOR  CONN.  R.  BASIN. 

England      River      Basin      Commission, 
iletter,  Vol.  3,  No.  5,  p  1-3,  February  1972. 

riptors:  'New  England,  *Water  resources 
lopment,  'River  basin  development,  'Multi- 
urpose  projects,  'Connecticut  River,  Project 
ling.  Long-term  planning,  River  basin  com- 
ons.  Interstate  commissions,  Conservation, 
redevelopment.  Water  pollution  treatment, 
r  policy.  Structures,  Engineering  structures, 
ronmental  effects.  Fish  management.  Diver- 
structures,  Electric  powerplants.  Waste  water 
ment.  Water  conservation.  Water  supply, 
:ment  facilities. 

ifiers:  'Connecticut  River  Basin,  National 
ronmental  Policy  Act. 

New  England  River  Basins  Commission 
nmended  a  one  billion  dollar  program  for  the 
lecticut  River  Basin.  The  following  aspects 
icluded  in  the  1980  plan:  (1)  preservation  of 
Basin's  most  valuable  ecological,  cultural, 
c,  and  recreational  assets;  (2)  construction  of 
idary  wastewater  treatment  facilities;  (3)  ex- 
ion  of  municipal  and  industrial  water  supplies 
:et  in-basin  needs,  with  a  mechanism  for  giv- 
ownstream  states  a  voice;  (4)  restoration  of 
itic  salmon  and  shad  fisheries;  and  (5)  various 
ational,  cultural,  and  structural  improvement 
ds.  All  project  evaluations  are  subject  to 
iletion  of  environmental  impact  studies  under 
Jnal  Environmental  Policy  Act  criteria.  With 
major  exception,  all  major  multiple-purpose 
:cts  have  been  withdrawn  for  further  study. 
Is  are  included  for  construction  and  modifica- 
af  flood  management  structures.  Basin  power 
:cts  will  be  separately  considered  in  a  New 
and  bulk  power  plant  siting  study.  The  Con- 
cut  River  Basin  Plan  is  the  first  element  in  the 
mission's  coordinated  joint  plan  for  water  and 


related  land  resources  in  New  England.  The 
Basin's  primary  economic  asset  is  assumed  to  be 
environmental  quality.  Sound  management  of 
economic  growth  is  required  for  efficient  imple- 
mentation. (Grant-Florida) 
W72-07424 


THE  PREPARATION  OF  ARTICLE  1  OF  THE 
CONVENTION  ON  THE  CONTINENTAL 
SHELF, 

Department  of  State,  Washington,  D.C.  Ocean  Af- 
fairs. 

B.  H.  Oxman. 

Journal  of  Maritime  Law  and  Commerce,  Vol.  3, 
No.  2,  p  245-305,  January  1972.  193  ref. 

Descriptors:  'Continental  shelf,  'Continental 
slope,  'International  law,  'Exploitation, 
'Negotiations,  Exploration,  Technology,  Coasts, 
Geology,  International  commissions.  Legal 
aspects,  Oceans,  Littoral,  Law  of  the  sea,  Beds 
under  water,  International  waters,  Boundary 
disputes,  Regulation. 

Identifiers:  'Contiguous  zone,  'Coastal  waters, 
'Convention  on  the  Continental  Shelf,  Sovereign- 
ty- 

The  discussion  and  debate  underlying  the  prepara- 
tion of  Article  1  of  the  Convention  is  explored. 
The  principal  debate  centered  around  the  choice  of 
the  term  'continental  shelf'  and  its  corresponding 
definition.  Retention  of  the  term  was  considered 
significant  by  its  proponents.  Selection  of  the  term 
'adjacent'  was  also  debated,  particularly  with 
respect  to  whether  it  modified  the  entire  article  or 
only  the  part  relating  to  the  200  meter  depth. 
Another  debated  area  was  the  200  meter  criterion 
for  determining  the  extent  of  the  continental  shelf. 
This  debate  was  sharpened  by  the  fact  that  some 
coastal  states,  such  as  Chile,  have  an  extremely 
steep  shelf,  making  this  depth  requirement  un- 
desirable. The  'depth  of  exploitabUity'  criterion 
for  superadjacent  waters  was  also  controverted 
because  of  its  uncertainty  and  dependence  on  each 
state's  technology.  However,  this  criterion  was  re- 
garded as  desirable  by  lawyers  because  it  allowed 
flexibility.  (Grant-Florida) 
W72-07425 


POWERPLANT  SITING  AND  ENVIRONMEN- 
TAL PROTECTION,  PART  1. 

Congress,  Washington,  D.C;  and  Committee  on 
Interstate  and  Foreign  Commerce  (U.S.  House). 
Subcommittee  on  Communications  and  Power. 

Hearings,  92d  Cong,  1st  Sess,  May  4,  6,  7,  11,  12, 
13,  25,  26,  27,  1971.  Part  1 ,  373  p,  3  tab. 

Descriptors:  'Electric  powerplants,  'Sites,  'En- 
vironmental effects,  'Decision  making.  Project 
planning.  Federal  government,  Legislation,  State 
governments.  Regional  analysis.  Adoption  of 
practices.  Administrative  decisions.  Political 
aspects.  Social  aspects,  Economic  impact,  Stan- 
dards, Water  pollution  sources.  Electric  power  de- 
mand. Public  utilities,  Federal  jurisdiction,  State 
jurisdiction,  Federal  Power  Act,  Governmental  in- 
terrelations. 

Identifiers:  Electric  power  consumption,  Power 
Plant  Siting  Act  of  1971. 

The  full  text  of  numerous  bills  relating  to  electric 
power  plant  siting  is  presented.  Generally,  a 
balance  is  sought  between  the  need  for  electric 
power  and  the  need  to  preserve  air,  land,  and 
water  resources.  The  Nixon  administration 
proposed  a  bill  to  create  a  national  system  of  coor- 
dinated regional,  state  and  federal  certifying  agen- 
cies to  assure  that  all  environmental  protection 
requirements  are  met  before  plant  construction  is 
begun.  Also  delineated  are  administrative  review 
procedures  and  requirements  for  long  range 
planning  and  advance  public  notice  of  proposed 
sites.  Other  bills  deal  with  such  problems  as:  ar- 
bitration of  siting  disputes;  expediting  the  decision 
making  process  within  the  Federal  Power  Com- 
mission; coordination  of  environmental  planning 


and  advice  from  all  levels  of  government; 
establishment  of  an  independent  national  environ- 
mental council  to  study  technical  environmental 
problems  and  land  use  impacts;  and  creation  of  al- 
ternative environmental  review  and  certification 
procedures.  Also  included  are  comments  on  the 
adequacy  of  the  bills  by  various  executive  depart- 
ments and  administrative  agencies  and  position 
statements  by  government,  industry,  consumer, 
and  public  interest  representatives.  (Grant- 
Florida) 
W72-07426 


HOUSE  WATER  BILL  OUT--FLOOR  FIGHT 
EXPECTED. 

Conservation  Report,  Report  No.  9,  p  86-89, 
March  17, 1972. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Political  aspects,  'Legislation,  'Water  pol- 
lution control,  Water  pollution,  Regulation,  Stan- 
dards, Permits,  Administration,  Project  planning, 
Government,  Finance,  Legal  aspects,  Grants, 
Loans,  Treatment  facilities,  Pollution  abatement, 
Water  quality  standards,  Remedies,  Federal 
government. 

Identifiers:  'National  Environmental  Policy  Act, 
Fish  and  Wildlife  Coordination  Act. 

The  House  Water  Pollution  Control  bill  represents 
an  improvement  over  the  present  Federal  Water 
Pollution  Control  Act.  The  factors  deemed  benefi- 
cial to  a  sound  anti-pollution  program  are 
delineated.  However,  several  aspects  of  the  bill 
are  considered  unacceptable.  Consequently,  an 
amendment  will  be  offered  to  enable  the  1981  and 
1985  zero  discharge  goals  to  be  implemented 
without  requiring  further  Congressional  action. 
Another  amendment  proposes  the  EPA.  be  given 
authority  to  reject  individual  permits  rather  than 
the  entire  state  program.  A  third,  proposes  em- 
ployee protection  programs  be  instituted  by 
requiring:  (1)  national  effluent  standards  to 
prevent  industries  from  shopping  for  less  strict 
state  pollution  requirements,  and  (2)  by  establish- 
ing an  equitable  system  of  economic  assistance  to 
those  workers  and  communities  affected  by  plant 
closures  due  to  environmental  regulations.  Addi- 
tional amendments  include  proposals  that:  restric- 
tions placed  on  the  rights  of  citizens  to  sue  pollu- 
ters will  be  eliminated,  modifications  weakening 
the  National  Environmental  Policy  Act  will  be 
eliminated,  and  the  Fish  and  Wildlife  Coordination 
Act  not  be  weakened.  (Horwitz-Florida) 
W72-07427 


A  BILL  TO  AMEND  SECTION  11  (P)  (1)  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT, 

Congress,     Washington,     D.C;     and     Senate, 

Washington,  D.C. 

W.  G.  Magnuson. 

Congressional  Record,  Vol.  117,  No.  144,  S  15455- 

15456  (daily  ed.)  September  30,  1971 . 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Legislation,  'Penalties  (Legal),  'Ships, 
Federal  government,  Regulation,  Administration, 
Legal  aspects,  Law  enforcement.  Water  pollution 
sources,  Political  aspects,  Navigable  waters, 
Navigation,  Water  policy,  Water  pollution  control. 
Damages. 

Senator  Magnuson  introduced  a  bill  to  amend  the 
Federal  Water  Pollution  Control  Act  to  include 
specific  enforcement  provisions  for  violation  of 
the  financial  responsibility  provisions  of  section  1 1 
(p).  The  law  currently  requires  all  vessels  over  300 
gross  tons  using  the  navigable  waters  of  the  United 
States  to  establish  and  maintain  evidence  of  finan- 
cial responsibility  of  up  to  $14,000,000.  This  finan- 
cial responsibility  is  required  to  meet  potential  lia- 
bility to  the  United  States  for  the  cost  of  removing 
oil  discharged  into  navigable  waters  adjoining  the 
shoreline  or  contiguous  zone.  Since  enforcement 
procedures  under  the  present  law  are  not  effec- 


89 


Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


tive,  this  bill  establishes  the  authority  to:  (1)  deny 
clearance  from  United  States  ports  to  any  vessel 
failing  to  establish  proper  financial  responsibility; 
(2)  deny  entry  to  any  port  or  waters  to  any  vessel 
failing  to  establish  such  financial  responsibility; 
and  (3)  authorize  detention  of  any  vessel  about  to 
depart  from  any  port  to  any  other  United  States 
port  when  such  vessel  fails  to  establish  financial 
responsibility.  A  civil  penalty  of  up  to  $10,000  for 
each  day  a  violation  continues  is  also  proposed. 
(Horwitz-Florida) 
W72-07429 


A  BILL  TO  PROVIDE  A  PROGRAM  OF  POLLU- 
TION CONTROL  IN  THE  RIVER  BASINS  AND 
WATERWAYS  OF  THE  UNITED  STATES, 

Congress,     Washington,     D.C.;     and     Senate, 

Washington,  D.C. 

W.  Proxmire. 

Congressional  Record,  Vol.  117,  No.  154,  S  16306- 

16310  (daily  ed.)  October  15,  1971. 

Descriptors:  *Pollution  taxes  (Charges),  'Legisla- 
tion, 'Industrial  wastes,  'Pollution  abatement, 
Political  aspects,  Water  pollution,  Water  pollution 
control,  Treatment  facilities,  Regulation,  Water 
quality  standards.  Federal  government,  Legal 
aspects,  Economic  impact,  Industrial  production, 
Water  pollution  sources,  Water  quality  control, 
Federal  government. 

Senator  Proxmire  introduced  a  bill  to  provide  a 
program  of  pollution  control  through  comprehen- 
sive planning  and  financial  assistance  to  mu- 
nicipalities and  regional  water  basin  management 
associations  for  the  construction  of  waste  treat- 
ment facilities.  Existing  pollution  control  law  is 
not  working.  The  standards  and  the  enforcement 
methods  used  are  ineffective  in  curbing  industrial 
pollution:  the  major  source  of  environmental  pol- 
lution. Industry  is  capable  of  curbing  pollution  at 
an  average  cost  of  1%  of  total  industrial  output.  An 
additional  tool  is  needed  to  force  industry  to  abate 
pollution.  The  method  chosen  for  this  task  is  an  ef- 
fluent tax  or  charge  placed  on  industrial  polluters 
in  direct  proportion  to  the  amount  of  waste 
discharged.  The  bill  specifies  that  the  charge  be 
levied  on  the  biochemical  oxygen  demand  of 
discharges  at  a  rate  of  not  less  than  10  cents  a 
pound.  Charges  are  to  be  established  and  enforced 
through  regional  water  basin  authorities.  Ad- 
vantages of  an  effluent  charge  system  are  set 
forth,  as  is  the  text  of  the  bill.  The  impact  of  waste 
water  treatment  costs  on  selected  industries  is 
detailed  in  a  table.  (Horwitz-Florida) 
W72-07430 


U.  S.  ATTORNEY  CALLS  REFUSE  ACT  OF  1899 
'SUPERIOR  ENFORCEMENT  TOOL', 

Congress,      Washington,      D.C;     and      House, 

Washington,  D.C. 

H.S.Reuss. 

Congressional  Record,  Vol.  118,  No.  26,  E  1632- 

1633  (daily  ed.)  February  24,  1972. 

Descriptors:  'Rivers  and  Harbors  Act,  'Pollution 
abatement,  'Federal  government,  'Industrial 
wastes,  'Law  enforcement,  Remedies,  Damages, 
Water  pollution,  Political  aspects,  Legislation,  In- 
spection, Standards,  Judicial  decisions.  State 
governments,  Local  governments,  Navigable 
waters,  Penalties  (Legal),  Non-structural  alterna- 
tives. 

Identifiers:  'Refuse  Act,  Injunctions  (Prohibito- 
ry). 

Representative  Reuss  introduced  a  statement  of 
Mr.  Sandler,  chief,  environmental  protection  unit, 
U.S.  attorney's  office  for  the  southern  district  of 
New  York.  The  Refuse  Act  of  1899  states  that  no 
one  may  discharge  refuse  into  the  navigable 
waters  of  the  United  States.  While  legislative  his- 
tory shows  the  original  purpose  was  to  control 
discharges  impeding  navigation,  the  Act  has  been 
utilized  for  pollution  control  through  judicial  in- 
terpretation. The  Act  appears  to  contain  a  simple 
misdemeanor  penalty,   with  fines   from  $500  to 


$2,500.  Actual  punishment,  however,  is  quite 
severe.  Each  day  of  continued  pollution  may  be 
considered  a  separate  offense,  and  fines  have 
ranged  from  $25,000  to  $200,000.  Civil  relief 
through  injunction  has  also  been  granted.  The 
Act's  lack  of  definite  standards  is  overcome  by  a 
pragmatic  standard:  maximum  feasible  abatement 
under  present  technology.  The  Refuse  Act  is 
credited  with  two  major  achievements  by  creating 
a  climate  in  which:  (1)  industry  feels  that  it  can  no 
longer  pollute  with  impunity,  and  (2)  local  and 
state  agencies  can  follow  sterner  enforcement  pol- 
icies. Much  remains  to  be  done,  but  there  could  be 
no  more  explicit  mandate  than  that  in  the  Refuse 
Act.  (Horwitz-Florida) 
W72-07431 


A  BILL  TO  CONTROL  THE  GENERATION 
AND  TRANSMISSION  OF  NOISE  DETRIMEN- 
TAL TO  THE  HUMAN  ENVIRONMENT,  AND 
FOR  OTHER  PURPOSES, 

Congress,     Washington,     D.C;     and     Senate, 

Washington,  D.C. 

J.  S.  Cooper. 

Congressional  Record,  Vol.  117,  No.  24,  p  S  2075- 

2079  (daily  ed.)  February  26,  1971. 

Descriptors:  'Waste  treatment,  'Government 
finance,  'Water  pollution  control,  'Airports,  En- 
vironmental sanitation,  Environmental  effects, 
Treatment  facilities,  Construction  costs,  Waste 
disposal,  Water  quality  control,  Standards, 
Federal  government,  Navigable  waters,  Ground- 
water, Estuaries,  Aircraft,  Equipment,  Runways, 
Air  pollution,  Public  health.  Administrative  agen- 
cies, Technology,  Legislation,  State  governments, 
Local  governments.  Federal  Water  Pollution  Con- 
trol Act. 
Identifiers:  'Noise  pollution. 

Five  of  six  proposed  bills  announced  in  President 
Nixon's  environmental  message  to  Congress  are 
reviewed.  Three  proposed  amendments  improve 
and  broaden  the  1965  Federal  Water  Pollution 
Control  Act  by  providing  for:  (1)  the  enhancement 
of  quality  of  state  water  pollution  control  pro- 
grams by  increasing  federal  assistance  and  provid- 
ing the  Environmental  Protection  Agency  with 
more  efficacious  means  to  implement  state  pro- 
grams; (2)  an  increased  authorization  of  federal 
funds  to  provide  $12  billion  for  new  municipal 
waste  treatment  system  construction  in  the  next 
three  years;  and  (3)  the  improvement  of  water 
quality  standards  and  their  extension  to  all  naviga- 
ble waterways  and  groundwaters.  New  enforce- 
ment procedures,  including  citizen  suits,  would  be 
provided  to  enforce  the  requirements  of  the  Act. 
The  fourth  bill  proposes  an  Environmental  Financ- 
ing Authority  to  purchase  unsold  bonds  from  mu- 
nicipalities with  poor  credit  ratings.  The  fifth  bill 
would  authorize  the  Environmental  Protection 
Agency  to  establish  noise  control  standards  and 
labeling  requirements  for  some  products  and  to 
study  the  problem  of  aircraft  noise  emissions  and 
environmental  effects  of  airports.  (Rees-Florida) 
W72-07433 


LOCAL  WATER  AGENCIES,  COMMUNICA- 
TIONS PATTERNS  AND  THE  PLANNING 
PROCESS, 

Colorado  State  Univ.,  Fort  Collins.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-07521 


THE  CHOICE  OF  INSTITUTIONAL  ARRANGE- 
MENTS FOR  WATER  RESOURCE  DEVELOP- 
MENT--WITH  SPECIAL  REFERENCE  TO  THE 
CALIFORNIA  WATER  INDUSTRY, 

Indiana  Univ.,  Bloomington. 
Vincent  Ostrom. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  314.  $6.00  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  no  SBS-71-009,  Dec.  1971,  596  p.  NWC- 
SBS-71-009. 


Descriptors:  'Water  policy,  'Water  resource: 
development,  'Water  services,  'Water  supply 
'Institutional  arrangements,  'Decision  making 
'Water  allocation  (Policy),  'Public  participation 
'Pricing,  'Regions,  'California,  'Social  costs 
'Interagency  cooperation. 

Identifiers:  Institutional  choice,  Economic  effi 
ciency,  Social  efficiency,  Democratic  choice,  In 
formation  generation,  Information  utilization. 

The  structural  elements  that  have  entered  into  th< 
development  of  the  American  water  industry  ar< 
examined,  with  special  reference  to  the  Californi 
water  industry.  A  variety  of  public  and  private  en 
terprises  engaged  in  water  resource  developmen 
and  the  rendering  of  water  services  are  analyze! 
and  evaluated  in  terms  of  the  theory  of  organiza 
tion  used  by  public  administration  and  administra 
tive  analysts,  and  the  concepts  of  politica 
economists.  The  level  of  productivity  of  the  Amer 
ican  water  industry  is  examined  as  a  consequenci 
of  opportunities  for  public  entrepreneurship  af 
forded  by  a  system  of  overlapping  jurisdiction! 
and  fragmentation  of  authority.  The  report  set 
forth  problems  in  the  assessment  of  organizations 
arrangements,  examines  the  terms  and  condition: 
of  politica]  choice  and  reviews  the  choice  of  in 
stitutional  arrangements  in  the  development  of  thi 
California  water  industry.  An  assessment  i: 
presented  of  alternative  approaches  to  polic; 
problems  in  water  resource  development. 
W72-07570 


THE     POLITICS     OF     PASSING     PIPELINE! 
THROUGH  CITIES, 

Beuttner  (Carl  F.)  and  Associates,  Inc.,  St.  Louis 

Mo. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-07626 


AFTER       SIX       YEARS-THE      STATE      01 
WASHINGTON  WATER  RESEARCH  CENTER, 

Washington  State  Water  Research  Center,  Pull 

man. 

For  primary  bibliographic  entry  see  Field  09A. 

W72-07641 


WATER  RIGHTS-FUNDAMENTAL  CON 
CEPTS, 

H.  Loble. 

In:  Symposium  on  Water  Law  and  Its  Relationshij 
to  the  Economic  Development  of  Montana': 
Water  Resources,  June,  1971,  Montana  University 
Joint  Water  Resources  Research  Center 
Bozeman,  p4-12. 

Descriptors:  'Water  law,  'Beneficial  use,  *Sur 
face  waters.  Water  users,  Legal  aspects,  *Mon 
tana. 

Considerable  dissatisfaction  exists  about  th< 
legally  established  methods  of  appropriation  am 
regulations  of  surface  water  in  Montana.  Many  be 
lieve  that  Montana's  historically  established  law  i: 
inadequate  and  not  able  to  provide  for  th< 
economic  development  expected  to  occur  in  the 
future.  Montana's  water  law  can  be  characterize! 
as  firstly,  'beneficial  use'  and  secondly,  'first  ii 
time,  first  in  right.'  Water  rights  do  not  relate  !■ 
ownership  of  land  on  a  stream's  bank  but  rather  I 
whether  one  is  making  beneficial  use  of  the  watei 
In  order  to  make  a  valid  appropriation  of  wate 
one  must  make  beneficial  use  of  it.  The  secon 
fundamental  concept  is  that  he  who  made  the  firs 
beneficial  use  of  this  water  has  the  first  righ 
Water  rights  are  established  only  as  a  result  of  ac 
judication.  However,  litigation  may  continue  eve 
after  the  initial  adjudication.  Thus,  a  substantia 
degree  of  uncertainty  is  introduced  into  th 
economic  environment  surrounding  the  usage  < 
surface  waters.  Changes  are  certainly  needed  i 
Montana's  water  law,  but  such  changes  should  t 
considered  carefully.  At  a  minimum,  propose 
changes  should  be  referred  to  a  panel  of,  sa: 
water  lawyers,  judges,  hydrologists,  and  ei 
gineers.  (See  also  W72-00634)  (Settle- Wisconsin) 
W72-07773 
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ECONOMIC,  ENGINEERING  AND  SOCIAL 
PROBLEMS  ARISING  FROM  CHANGING 
NEEDS,  USES  AND  AVAILABIXITY  OF 
WATER, 

D.  Eck,  E.  Darlinton,  R.  McConnen,  C.  C. 
Bowman,  and  D.  Aldrich. 

tn:  Symposium  on  Water  Law  and  Its  Relationship 
to  the  Economic  Development  of  Montana's 
Water  Resources,  June  1971,  Montana  University 
loint  Water  Resources  Research  Center, 
Bozeman,  p  19-32. 

Descriptors:  'Water  law,  'Water  demand,  *Water 
supply.  Social  impact,  Water  resources  develop- 
ment, Management,  Planning,  'Montana. 

Five  panelists  discussed  many  of  the  problems 
Montana  now  faces  and  will  face  in  the  future 
because  of  changing  needs  for  and  supplies  of 
Aater.  The  agencies  and  organizations  represented 
ncluded  the  League  of  Women  Voters;  the 
Planning  and  Economic  Development  Agency;  the 
Departments  of  Agricultural  Economics  and 
Agricultural  Engineering,  Montana  State  Universi- 
:y;  and  the  Montana  Wildlife  Federation.  The  need 
:or  changing  Montana's  water  law  was 
:mphasized.  Proposed  changes  included  (1)  requir- 
ng  a  water  user  to  make,  in  addition  to  beneficial 
jse  of  appropriated  water,  financial  contributions 
:o  projects  which  will  supply  the  needed  water;  (2) 
:stablishing  a  Modern  Water  Code  wherein  all 
■vater  rights  are  centrally  filed  and  administered  by 
Jie  state;  and  (3)  modifying  the  law  to  permit  the 
maintenance  of  minimum  stream  flow  during 
periods  of  normal  precipitation  and  the  realloca- 
jon  of  water  during  periods  of  extreme  and 
jnusual  drought.  Other  proposed  solutions  to 
Vfontana's  water  problems  included  (1)  managing 
*ater  resources  on  a  river  basin  or  regional  basis, 
2)  financing  water  development  federally,  (3)  im- 
proving coordination  between  agencies  and  de- 
partments, and  (4)  improving  citizen  participation 
n  water  development.  (See  also  W72-00634)  (Set- 
Je-Wisconsin) 
W72-07774 


ONE  THIRD  OF  THE  NATION'S  LAND, 

r.  Schwinden. 

In:  Symposium  on  Water  Law  and  Its  Relationship 
:o  the  Economic  Development  of  Montana's 
Water  Resources,  June  1971,  Montana  University 
[oint  Water  Resources  Research  Center, 
Bozeman,  p  75-77. 

Descriptors:  'Water  law,  'Reservation  doctrine, 

'Water  policy,  Public  lands,  Management,  *Mon- 

ana. 

Identifiers:  'Public  Land  Law  Review  Commis- 

iion,  'Dominant  use.  Public  domain. 

rhe  report  of  the  Public  Land  Law  Review  Com- 
mission is  briefly  summarized.  The  Commission 
*as  charged  by  Congress  to  examine  the  federal 
)ublic  domain  with  this  question  in  mind:  Should 
he  public  lands  be  retained  and  managed  or 
should  they  be  disposed  of.  Whatever  the  answer, 
he  Commission  was  charged  with  determining 
*hich  alternative  would  secure  the  maximum 
jenefit  to  the  general  public.  The  study  method 
:hosen  by  the  Commission  was  a  commodity  ap- 
jroach.  Thus,  the  study  is  broken  down  into  vari- 
)us  commodity  values  that  exist  on  the  public 
and,  such  as  recreation,  timber,  minerals,  and 
*ater  resources.  One  important  aspect  of  the 
study  is  that  it  introduces  a  new  concept  called  the 
Joiminant  use  concept.  This  is  a  recognition  by  the 
Commission  that  some  uses  of  land  may  be  more 
mportant  than  others.  Consequently,  Congress 
ihould  direct  its  land  managing  agencies  to  deter- 
mine the  dominant  use  and  then  make  this  a  key 
factor  in  management  decisions  from  that  time 
:orth.  One  important  aspect  of  the  Commission's 
study  was  its  consideration  of  the  Reservation 
Doctrine.  The  Commission  concluded  that  this 
■vater  doctrine  for  federally  reserved  land  should 
3e  clarified  and  limited.  (See  also  W72-00634)  (Set- 
Je-Wisconsin) 
W72-07775 


COURSES  OF  ACTION  TO  ENCOURAGE 
DEVELOPMENT  OF  THE  ARKANSAS  RIVER 
NAVIGATION  SYSTEM. 

Story  (John)  Co.,  Tulsa,  Okla. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-7 1-00976,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Ozarks  Regional  Com- 
mission, Little  Rock,  Arkansas,  September  1971. 
43p.TA70-20(NEG)-03. 

Descriptors:  'River  basin  development,  'River 
regulation,  'Arkansas,  'Multiple-purpose  pro- 
jects, 'River  basin  commissions,  River  systems, 
Flood  control,  Flood  protection,  Navigation, 
Recreation,  Transportation,  Water  resources 
development,  Oklahoma. 
Identifiers:  'Arkansas  River,  Ozarks. 

Recommendations  were  developed  concerning  the 
planning  and  development  of  the  440  mile  Arkan- 
sas River  Navigation  System,  which  extends  from 
the  Mississippi  River  across  Arkansas  into 
Oklahoma.  Eight  major  research  reports  are  sum- 
marized that  present  alternative  courses  of  action 
pertinent  to  the  development  of  the  Arkansas 
River  Basin.  In  addition  to  savings  in  transporta- 
tion costs,  the  multi-purpose  project  will  provide 
flood  protection,  water  supply,  low  cost  power, 
and  a  great  potential  for  recreational  and  industrial 
development  for  the  valley  region.  Navigation  fea- 
tures of  the  $1.2  billion  multi-purpose  call  for  a  9- 
foot  deep  channel  canalized  and  stairstepped 
through  a  series  of  17  locks  and  dams.  Stan- 
dardization of  lock  sizes  (110  feet  x  600  feet)  ena- 
bles a  make-up  barge  tow  to  travel  the  entire 
distance  of  the  system  without  the  problems  en- 
countered on  other  rivers  that  have  locks  of  vari- 
ous sizes.  Ample  bridge  clearances  (when  finally 
completed),  and  a  full  9-foot  channel  depth  (when 
finally  completed)  will  provide  a  most  efficient 
channel  for  modern  barge  transportation.  Recom- 
mendations are  presented  for  implementing  the 
formation  and  operation  of  a  single  organization 
for  coordinating  all  aspects  of  the  Arkansas  River 
Basin  development.  (Poertner) 
W72-07783 


A  BILL  TO  ESTABLISH  POLICY  AND  PRINCI- 
PLES FOR  PLANNING  THE  USE  OF  THE 
WATER  AND  RELATED  LAND  RESOURCES 
OF  THE  UNITED  STATES, 

Congress,     Washington,     D.C.;     and     Senate, 

Washington,  D.C. 

J.  Randolph. 

Congressional  Record,  Vol.  117,  No.  143,  S15290- 

15294  (daily  ed.)  September  29,  1971. 

Descriptors:  'Water  policy,  'Water  resources, 
'Water  resources  development,  'Legislation, 
Land  resources.  Institutional  constraints,  Op- 
timum development  plans,  Political  aspects,  Social 
aspects,  River  basin  development,  Decision  mak- 
ing, Costs,  Cost  comparisons,  Prices,  Cost-benefit 
analysis,  Project  planning,  Federal  jurisdiction, 
State  jurisdiction,  Federal  project  policy. 

The  policy  proposed  is  that  water  resources 
development  be  undertaken  and  coordinated  to 
achieve  national  objectives  of  economic  develop- 
ment, environmental  quality,  social  well-being, 
and  regional  development.  This  policy  would  be 
effectuated  by  the  Water  Resources  Council.  The 
benefits  and  costs  of  this  policy  are  defined  in 
terms  of  the  stated  objectives.  General  evaluation 
principles  include:  general  setting  of  the  plan; 
measurement  of  benefits  and  costs;  price  relation- 
ships; consideration  and  comparison  of  alterna- 
tives; analysis  period;  scheduling;  risks  and  uncer- 
tainty; and  sensitivity  analysis.  Formulation  of  al- 
ternative plans  is  required  in  order  to  identify 
trade-offs  among  significant  conflicting  objec- 
tives. A  national  program  for  federally  assisted  ac- 
tivities will  be  formulated  to  establish  priorities 
between  regions.  The  scope  and  extent  of  pro- 
grams and  activities  covered  by  the  bill  are 
defined.  Provisions  for  coordination  of  federal  and 
state  programs  are  included.  The  effect  on  existing 
law  is  defined.  (Grant-Florida) 
W72-07846 


ON  THE  LEGAL  ASPECTS  OF  NORTH 
CAROLINA  COASTAL  PROBLEMS, 

North  Carolina  Attorney  Generals  Office,  Raleigh. 
R.  Morgan. 

North  Carolina  Law  Review,  Vol.  49,  p.  857-865, 
August  1971.  12ref. 

Descriptors:  'North  Carolina,  'Estuarine  environ- 
ment, 'Administrative  agencies,  'Coastal 
marshes,  Estuaries,  Navigable  waters,  Ownership 
of  beds,  Coasts,  Tidal  marshes,  Shoals,  Shores, 
Coastal  plains,  Wetlands,  Court  decisions, 
Statistics,  Water  policy,  Legislation,  Permits,  Ad- 
judication procedure,  State  governments,  Federal 
government,  Dunes. 

Identifiers:  'National  Environmental  Policy  Act, 
'Fill  permits,  'Coastal  waters. 

The  value  of  the  estuarine  areas  of  North  Carolina 
and  the  concomitant  need  for  their  protection  is 
discussed.  Between  sixty-six  and  ninety-eight  per- 
cent of  commercially  harvested  fish  and  shellfish 
spend  some  part  of  their  life  cycle  in  marshlands. 
Destruction  of  such  areas  logically  has  an  adverse 
effect  on  the  total  available  species.  Therefore,  ex- 
cavation or  fill  projects  in  such  areas  cannot  begin 
until  a  permit  is  obtained  from  the  North  Carolian 
Department  of  Conservation  and  Development. 
Permits  are  issued  when  deemed  in  the  public  in- 
terest. Two  problems  related  to  permits  are 
discussed:  (1)  mandatory  individual  consideration 
of  all  permit  applications,  and  (2)  whether  the 
marshlands  are  privately  or  publicly  owned.  A 
recent  Fifth  Circuit  Court  of  Appeals  case  has 
construed  the  National  Environmental  Policy  Act 
of  1969  as  authorizing  denial  of  dredge  and  fill  per- 
mits by  the  Corps  of  Engineers  on  the  basis  of 
ecological  factors.  It  is  suggested  that,  in  the 
absence  of  appropriate  state  action,  the  federal 
government  will  be  taking  action  to  protect  the 
coastal  wetlands.  Possible  adverse  consequences 
of  sand  dune  destruction  within  the  state  are 
discussed.  (Doise-Florida) 
W72-07847 


WATER  POLLUTION  CONTROL, 

Congress,     Washington,     D.C;     and     House, 

Washington,  D.C. 

G.  Vander  Jagt. 

Congressional  Record,  Vol.  117,  No.  145,  E10303- 

10314  (daily  ed.)  October  1, 1971. 

Descriptors:  'Rivers  and  Harbors  Act,  'Federal 
Water  Pollution  Control  Act,  'Water  pollution 
sources,  'Administrative  agencies,  'Law  enforce- 
ment, Legal  aspects,  Legislation,  Federal  govern- 
ment, Federal  jurisdiction,  River  regulation, 
Waste  water  (Pollution),  Industrial  wastes,  Mu- 
nicipal wastes,  Navigable  waters,  Adoption  of 
practices,  Political  aspects,  Permits,  Water  quality 
standards,  Governmental  interrelations. 
Identifiers:  'Refuse  Act,  Corps  of  Engineers,  En- 
vironmental Protection  Agency. 

The  Refuse  Act  of  1899  is  a  simple  and  concise 
statute  prohibiting  pollution  discharges  into 
navigable  waters.  It  has  proven  to  be  an  effective 
anti-pollution  tool  and  administration  attempts 
either  to  amend  or  integrate  it  with  the  Water  Pol- 
lution Control  Act  should  be  resisted.  Industry 
representatives  have  urged  that  the  Refuse  Act  be 
amended  to  limit  it  to  considerations  of  anchorage 
and  navigation.  This  should  not  be  done  because 
the  present  act  has  judicial  gloss  and  its  meaning  is 
clear.  Its  simple  language  makes  administration 
easy.  It  also  encourages  citizen  participation 
through  the  'one  half  fine'  provision.  Integration 
of  the  Act  with  the  Water  Pollution  Control  Act 
has  already  been  accomplished  since  the  Environ- 
mental Protection  Agency  reviews  permits  under 
the  Refuse  Act  prior  to  issuance  by  the  Corps  of 
Engineers.  Attempts  to  have  each  state  issue 
discharge  permits  should  be  resisted  because  the 
problem  is  national  in  scope.  The  existing  permit 
system  is  just  beginning  to  work  and  should  not  be 
hampered  by  another  change.  Furthermore,  en- 
forcement of  the  Refuse  Act  should  remain  with 
the  Corps  of  Engineers.  (Grant- Florida) 
W72-07848 
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FIGHT  ON  WATER  POLLUTION, 

Congress,     Washington,      D.C.;     and     House, 

Washington,  D.C. 

G.  Vander  Jagt. 

Congressional  Record,  Vol.  117,  No.  184,  E  12786- 

12789  (daily  ed.)  November  30,  1971. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  *Waste  disposal,  "Treatment  facilities, 
♦Political  aspects,  Legal  aspects,  Project  planning, 
Federal  government,  Economic  efficiency, 
Economic  impact.  Government  finance,  Research 
and  development,  Waste  treatment,  Septic  tanks, 
Sewage  treatment,  Industrial  wastes,  Waste  as- 
similative capacity,  Ultimate  disposal,  Water  pol- 
lution control,  Water  quality  control. 

We  must  clean  up  our  waters  in  order  to  survive  as 
a  species.  Man  has  attempted  to  get  rid  of  his 
wastes.  In  reality  this  is  impossible  because  the 
earth  is  a  closed  system.  The  traditional  meaning 
of  'getting  rid  of  wastes'  has  simply  been  to  trans- 
port wastes  to  sites  where  it  is  not  visually  evident. 
Waste  does  not  thereby  cease  to  exist.  At  best,  it 
merely  undergoes  a  change  in  form.  The  long- 
range  solution  requires  recycling  of  pollutants.  To 
achieve  this  goal,  strong  legislation  will  be 
required.  The  Senate  plan  for  zero  discharge  of 
pollutants  by  1985  contains  many  worthwhile 
provisions.  Representative  Vander  Jagt  puts  forth 
his  views  on  what  action  the  House  should  follow 
and  takes  issue  with  the  Administration's  theory 
that  zero  discharge  by  1985  will  be  too  expensive. 
The  new  Muskegon  waste  disposal  system  is 
described  and  shown  to  be  an  economically  effi- 
cient approach  to  sewage  treatment  that  accom- 
plishes the  desired  goal  of  recycling  waste  with 
zero  discharge.  (Horwitz-Florida) 
W72-07849 


AN  ACT  TO  CONSERVE  AND  PROTECT  THE 
WATER  RESOURCES  AND  PROTECT  THE 
PUBLIC  HEALTH  OF  THE  STATE  (AND 
OTHER  PURPOSES). 

Act  21 1 ,  Acts  of  Arkansas,  p.  470-475  (1971). 

Descriptors:  "Arkansas,  "Legislation,  "Treatment 
facilities,  "Administrative  agencies,  "Engineering 
personnel,  Training,  Waste  water  treatment,  Sani- 
tary engineering,  Environmental  sanitation.  Waste 
treatment,  Legal  aspects,  Regulation,  Public 
health,  Water  pollution,  Water  pollution  control, 
Waste  disposal,  State  governments,  Penalties 
(Legal),  Supervisory  control  (Power),  Permits, 
Training. 

Operators  in  charge  of  public  wastewater  treat- 
ment plants  shall  be  licensed  and  certified  as  com- 
petent by  the  Arkansas  Pollution  Control  Commis- 
sion. A  licensing  committee  will  be  established, 
composed  of  technicians  and  plant  operators,  to 
assist  and  advise  the  Commission  in  examining 
and  licensing  operators.  The  Commission  shall 
adopt  rules  and  regulations  for  the  administration 
and  enforcement  of  licensing  requirements.  All 
wastewater  treatment  plants  shall  be  classified. 
Such  classification  shall  take  into  account  size, 
type,  complexity,  and  other  factors  the  Commis- 
sion deems  appropriate.  The  Commission  shall 
license  persons  as  to  qualifications  to  supervise 
proper  operation  of  plants  based  on  the  recom- 
mendations of  the  licensing  committee.  After  six 
months  it  shall  be  unlawful  to  operate  a  treatment 
plant  unless  the  operator  is  duly  licensed.  Viola- 
tions shall  be  punished  as  misdemeanors  and  be 
subject  to  injunction  proceedings.  (Brackins- 
Florida) 
W72-07850 


INTERNATIONAL  LAW  AND  CANADA'S  ANTI- 
POLLUTION LEGISLATION, 

Alberta  Univ.,  Calgary. 

L.  C.  Green. 

Oregon  Law  Review,  Vol.  50,  p.  462-490,  Spring 

1971.  112ref. 

Descriptors:  "International  law,  "Canada,  "Inter- 
national waters,  "Pollution  abatement,  "Oil  spills, 


"Penalties  (Legal),  Oceans,  Water  pollution,  Oil 
pollution,  Legal  aspects,  International  commis- 
sions, Oil  industry,  Treaties,  Legislation,  Law  of 
the  sea,  Judicial  decisions,  Navigable  waters, 
Negligence,  Coasts,  Seashores,  United  Nations, 
Foreign  countries,  Law  enforcement. 
Identifiers:  1954  London  Convention  on  the 
Prevention  of  Pollution  of  the  Sea  by  Oil. 

Attempts  to  achieve  internationally  uniform  penal- 
ties and  enforcement  against  polluters  of  the 
oceans  have  been  made  through  international  con- 
ventions and  conferences  such  as  the  1954  London 
Convention  on  the  Prevention  of  Pollution  of  the 
Sea  by  Oil.  Canada  has  abstained  or  voted  against 
most  of  the  more  recent  proposals  because  they 
failed  to  go  far  enough  and  they  did  not  provide 
preventive  measures.  The  measures  provided 
could  only  be  applied  after  the  incident  causing  the 
pollution  had  occurred.  As  a  result,  Canada 
promulgated  its  own  legislation  to  protect  its 
coasts  and  oceans.  The  Canadian  legislation  was 
made  broad  in  terms  of  both  its  scope,  applying  to 
vessels  of  any  nation,  and  its  liability  provisions. 
Furthermore,  pollution-prevention  officers  are 
authorized  to  board  a  ship  and  inspect  it  upon  a 
reasonable  belief  that  required  standards  are  not 
satisfied.  Although  the  traditional  freedom  of 
foreign  shipping  is  infringed  upon,  there  are  ample 
precedents  in  international  law  to  sustain  the  inter- 
vention. (Brackins-Florida) 
W72-07851 


PRIVATE  FILLS  IN  NAVIGABLE  WATERS:  A 
COMMON  LAW  APPROACH, 

R.  Perschbacher. 

California  Law  Review,  Vol.  60,  p.  225-258,  Janua- 
ry 1972.  213  ref. 

Descriptors:  "Navigable  waters,  "Public  rights, 
"Riparian  land,  "Navigation,  "Beds  under  water, 
California,  Ownership  of  beds,  Judicial  decisions. 
Public  benefits,  Condemnation,  Easements,  Over- 
lying proprietor,  Prescriptive  rights,  Riparian 
waters,  State  governments,  Non-navigable  waters, 
Legislation. 

Identifiers:  "Public  trust  doctrine,  "Obstruction  to 
navigation.  Private  fills.  Fill  permits. 

Public  navigation  rights,  established  under  the 
common  law,  have  been  accepted  in  the  United 
States  and  expanded  to  include  public  recreational 
rights.  Legal  difficulties  in  determining  that 
private  fills  in  navigable  waters  constitute  obstruc- 
tions to  public  navigation  are  examined.  The  ob- 
struction to  navigation  concept  enables  courts  to 
halt  purely  private  fills  and  require  owners  to  seek 
state  approval.  This  in  turn  requires  that  allowance 
be  made  for  the  public  interest.  The  major 
problem,  however,  comes  from  state  conveyances 
of  major  areas  of  land  under  navigable  water  to 
private  parties  for  nonpublic  purposes.  Such  ac- 
tion apparently  terminated  public  rights.  Addi- 
tionally, public  navigation  rights  may  be  inap- 
propriate for  some  navigable  waters  due  to  the 
physical  nature  of  the  submerged  land.  Also, 
estoppel  may  arise  against  the  state  in  attempting 
to  assert  public  rights  if  the  state  has  acquiesced  in 
the  fill.  Forceful  judicial  action  is  needed  both  to 
protect  existing  rights  from  piecemeal  erosion  by 
state  action  and  to  force  legislative  action.  One 
possible  legislative  solution,  adopted  in  California, 
is  a  state  coastal  commission  which  would  operate 
until  the  state  can  prepare  a  master  plan  that  coor- 
dinates development  while  preserving  public 
rights.  (Blank-Florida) 
W72-07852 


WEST  V.  BAUMGARTNER  (IMPLIED  RIGHTS 
IN  CONVEYANCE  OF  TIDELANDS). 

184  S.E.2d  213-224  (Ga.  Ct.  App.  1971). 

Descriptors:  "Tidal  waters,  "Public  rights,  "Fish- 
ing, "Boundaries  (Property),  Beds,  Adjacent  lan- 
downer, Common  law,  Law  enforcement, 
Trespass,  Water  law,  Legal  aspects,  State  govern- 


ments, Judicial  decisions,  Land  tenure,  Water 
rights,  Legislation,  Estuaries,  Water  utilization, 
Non-navigable  waters,  Shellfish. 
Identifiers:  "Coastal  waters. 

Plaintiff  fishermen  sought  to  recover  for  damages 
for  an  alleged  false  imprisonment  and  malicious 
prosecution  by  defendant  landowners.  Defendants 
had  prosecuted  plaintiffs  for  fishing  in  the  tidal 
waters  of  their  island.  Defendants  contended  that 
the  state  had  conveyed  to  them  the  exclusive  title 
to  the  tidal  waters  and  the  beds  under  these 
waters.  The  Court  of  Appeals  of  Georgia  found 
that  under  the  common  law  in  Georgia  the  right  to 
the  soil  was  in  the  state  and  the  public  had  a  right 
of  common  fishery  in  all  tidal  waters.  The  owner 
of  the  abutting  soil  had  no  exclusive  right  of 
fishery  therein.  The  court  also  found  that  a  grant 
of  beds  of  non-navigable  tidal  waters  to  private  in- 
dividuals did  not  convey  the  rights  of  fishery  un- 
less this  intent  was  clearly  expressed  in  the  con- 
veyance. The  court  construed  the  legislative  con- 
veyance of  title  to  the  beds  as  excluding  the  rights 
of  fishery  to  defendants,  except  as  to  oysters, 
clams,  and  other  shellfish.  (Johnson-Florida) 
W72-07853 


IMPROVING  WATER  QUALITY  REGULATION 
IN  IOWA, 

Iowa  Univ.,  Iowa  City.  School  of  Law. 

N.  W.  Hines,  and  M.  D.  Schantz. 

Iowa  Law  Review,  Vol.  57,  No.  2,  p.  231-375, 

December  1971. 473  ref. 

Descriptors:  "Pollution  abatement,  "Iowa,  "Water 
quality  standards,  "Water  pollution  control,  "Law 
enforcement,  "Legal  review,  Water  quality  con- 
trol, Permits,  Administrative  decisions,  Adminis- 
trative agencies,  Judicial  decisions,  Regulation, 
Legislation,  Water  pollution,  State  governments, 
Local  governments,  Water  pollution  sources, 
Pesticides,  Silting,  Penalties  (Legal),  State  ju- 
risdiction, Institutional  constraints,  Evaluation. 
Identifiers:  "Iowa  Water  Pollution  Control  Act. 

The  operation  and  impact  of  Iowa's  water  pollu- 
tion control  program  is  examined  in  an  attempt  to 
identify  and  evaluate  the  key  elements  affecting 
state  regulatory  performance.  Statutory  and  ad- 
ministrative strategies  are  suggested  for  improving 
state  water  quality  protection.  Problems  encoun- 
tered in  the  development  and  implementation  of 
Iowa's  water  quality  standards  are  discussed.  The 
operation  and  effect  of  Iowa's  permit  system  for 
regulating  waste  treatment  facilities  are  discussed. 
Information  gathering  programs  which  center  on 
surveillance  of  pollution  activities  are  evaluated.  A 
detailed  examination  is  made  of  the  enforcement 
of  the  water  pollution  control  program.  Each  step 
in  the  abatement  process,  from  violation  detection 
through  follow-up  procedures  to  assure  abatement 
order  compliance,  is  studied.  Special  problems 
unique  to  agricultural  pollution  control  are  con- 
sidered. Positive  and  negative  factors  affecting 
Iowa's  water  quality  are  discussed.  Administrative 
reorganization  is  suggested,  and  five  statutory 
changes  are  proposed  for  the  attainment  of  a  com- 
prehensive water  quality  management  program. 
(Doise-Florida) 
W72-07855 


POWER    SITING:    A    CHALLENGE    TO    THE 
LEGAL  PROCESS, 

New  York  State  Consumer  Protection  Board,  Al- 
bany. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-07856 


THE  ILLINOIS  ENVIRONMENTAL  PROTEC- 
TION ACT--A  COMPREHENSIVE  PROGRAM 
FOR  POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07864 
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UNITED  STATES  V.  SEVERSON  (OWNERSHIP 
OF  ISLANDS  IN  NAVIGABLE  WATERS). 

447  F.2d  631-635  (7th  Cir.  1971). 

Descriptors:  'Wisconsin,  "Federal-state  water 
rights  conflicts,  'Federal  jurisdiction,  'Islands, 
Land  forming,  Patents,  Mississippi  River,  Naviga- 
ble waters,  State  jurisdiction.  Legal  aspects,  Judi- 
cial decisions,  Federal  government.  Riparian 
rights,  Boundaries  (Property),  Boundary  disputes, 
Accretion  (Legal  aspects),  Ownership  of  beds, 
Water  rights,  Riparian  land. 
Identifiers:  'Federal  land  patents. 

Plaintiff  United  States  sought  to  quiet  title  to  por- 
tions of  an  existing  island  and  a  former  island  in 
the  Mississippi  River.  Plaintiff  contended  that 
these  islands  existed  at  the  time  of  Wisconsin 
statehood  and  therefore  did  not  pass  to  the  state 
like  the  river  bed.  Plaintiff  also  contended  that  the 
federal  patent  granting  defendant's  land  did  not  in- 
clude the  islands.  Defendant  contended  that  the 
islands  did  not  exist  at  the  time  of  statehood  and 
that  under  Wisconsin  law  a  patent  of  riparian  land 
conveyed  title  to  all  islands  located  within  the  ex- 
tent of  the  riparian  rights.  The  United  States 
Seventh  Circuit  Court  of  Appeals  held  that 
evidence  of  formation  before  statehood  and  a  plat 
showing  the  islands  at  the  time  of  statehood  was 
sufficient  to  establish  that  the  land  was  two  islands 
at  the  time  of  statehood.  The  court  also  held  that 
construction  of  federal  land  patents  was  a  federal 
question  and  that  this  patent  did  not  convey  title  to 
unsurveyed  islands  existing  at  the  time  of 
statehood.  Wisconsin  law  did  convey  title  to  the 
river  bed  to  the  patentees.  (Grant-Florida) 
W72-07865 


INDUSTRY'S  RESPONSE  TO  NEW  ENVIRON- 
MENTAL LAW  AND  PROBLEMS, 

LeBoeuf,  Lamb,  Leiby  and  MacRae,  Washington, 
DC. 

L.  M.  Trosten. 

In:  Environmental  Law,  The  Institute  of  Continu- 
ing Legal  Education,  Ann  Arbor,  Michigan,  1971, 
p.  99-122. 

Descriptors:  'Electric  powerplants,  'Legislation, 
'Water  quality  standards,  'Electric  power  indus- 
try, Legal  aspects,  Rivers  and  Harbors  Act, 
Federal  Power  Act,  Water  quality  control,  Federal 
Water  Pollution  Control  Act,  Thermal  pollution, 
Effluents,  Governmental  interrelations.  State 
governments,  Federal  government,  Navigable 
waters,  Nuclear  power-plants,  Clean  Air  Act,  Per- 
mits, Environmental  engineering. 
Identifiers:  Atomic  Energy  Act,  Fish  and  Wildlife 
Act,  National  Environmental  Policy  Act,  Corps  of 
Engineers. 

The  electric  utility  industry  is  subject  to  federal 
environmental  control  through  licensing  require- 
ments under  the  Rivers  and  Harbors  Act,  the 
Federal  Power  Act,  and  the  Atomic  Energy  Act. 
The  Federal  Water  Pollution  Control  Act 
establishes  procedures  whereby  states  adopt  water 
quality  standards  to  which  power  plants  must  con- 
form. Furthermore,  the  National  Environmental 
Policy  Act  imposes  environmental  consciousness 
upon  all  agencies  of  the  federal  government.  Fossil 
fuel  and  nuclear  powerplants  must  be  situated  near 
water  sources  which  usually  are  navigable  and 
thus  subject  to  regulation  by  the  Corps  of  En- 
gineers. Present  administrative  review  of  con- 
struction and  operation  of  powerplants  is  too  frag- 
mented and  consequently  too  slow  and  costly  to 
achieve  the  intended  results.  What  is  needed  is  the 
establishment  of  a  single  regulatory  body  to  con- 
sider and  approve  all  aspects  of  each  powerplant, 
including  its  environmental  impact.  (Brackins- 
Florida) 
W72-07866 


INTERNATIONAL  LAW  AND  THE  DELIMITA- 
TION OF  BAYS, 

Virginia  Univ.,  Charlottesville.  School  of  Law. 
G.  T.  Yates,  III. 


North  Carolina  Law  Review,  Vol.  49,  p.  943-963, 
August  1971.  80  ref. 

Descriptors:  'Bays,  'International  law,  'Interna- 
tional waters,  Law  of  the  sea,  Treaties,  Foreign 
waters,  Estuaries,  Foreign  countries,  Navigable 
waters,  Relative  rights,  International  commis- 
sions, United  States,  Legal  aspects,  Judicial  deci- 
sions, Legal  review,  Ships,  Fisheries,  Fishing. 
Identifiers:  'Territorial  waters,  Coastal  waters,  In- 
ternational conventions. 

Recently,  some  success  has  been  achieved  in 
delimiting  bays  from  territorial  waters  and  the  high 
seas.  However,  the  existence  of  a  loophole  con- 
cerning the  definition  of  'historic  bay'  has 
prevented  this  apparent  international  agreement 
from  becoming  effective.  Territorial  waters  are 
measured  from  an  imaginary  line  drawn  at  the  low- 
water  mark  and  following  the  coast.  This  is  the 
normal  base  line  to  which  there  are  several  excep- 
tions. The  normal  baseline  is  allowed  to  vary  to  in- 
clude marginal  waters.  Another  exception  is  al- 
lowed to  draw  a  straight  base  line  across  a  bay 
from  one  shore  to  the  other  creating  a  closing  line. 
The  maximum  length  of  the  closing  line  has  been  a 
point  of  great  controversy,  but  it  is  now  set  at 
twenty-four  miles.  Delimiting  historic  bays  is  the 
greatest  problem  presented.  Several  theories  for 
claiming  such  waters-  special  interest,  immemori- 
al usage,  geographical  relationship,  and  prescrip- 
tion-are discussed.  The  international  community, 
however,  has  failed  to  agree  on  a  definition  of 
'historic  bay'.  This  has  led  to  endless  conflicts.  In- 
ternational agreement  on  the  subject  is  needed. 
(Nielsen-Florida) 
W72-07867 


ENVIRONMENTAL  LAW-PRESERVATION  OF 
THE  ESTUARINE  ZONE, 

K.  W.  Parsons. 

North  Carolina  Law  Review,  Vol.  49,  p  964-973, 

1971.  39  ref. 

Descriptors:  'Estuarine  environment,  'Ecology, 
'Estuarine  fisheries,  'Pollution  taxes  (charges), 
Law  enforcement,  Water  quality  standards, 
Estuaries,  Aquatic  habitats,  Intertidal  areas,  Ther- 
mal pollution,  Environmental  effects,  Aesthetics, 
Flood  control.  Silting,  Legal  aspects,  Legislation, 
Water  pollution  control,  Competing  uses, 
Economics,  State  governments,  Permits,  Regula- 
tion, Planning,  Water  pollution  sources,  Coasts, 
Continental  margin,  Seashores. 
Identifiers:  'Fill  permits. 

The  estuarine  environment  is  a  highly  productive 
area  and  needs  to  be  protected  from  pollution  and 
physical  disruption  by  man.  A  growing  threat  to 
the  estuarine  environment  is  oil  pollution  from 
ships  transporting  oil.  Several  states  have  imposed 
strict  liability  for  damages  caused  by  oil  pollution. 
Effective  legislation  is  needed  in  most  states  to 
control  the  municipal  and  industrial  waste  pollu- 
tion which  often  causes  eutrophication  of  estua- 
ries. Vermont  has  established  a  system  of  effluent 
charges  to  control  this  pollution.  The  charges  are 
based  on  the  nature  and  amount  of  the  effluent 
discharged,  the  frequency  of  discharges,  and  the 
effect  the  discharges  have  on  established  water 
quality  standards.  Washington  recently  vested  a 
state  agency  with  authority  over  location  of 
powerplants  in  order  to  control  thermal  pollution. 
Similarly,  state  controls  should  also  be  established 
over  estuarine  areas  to  prevent  unreasonable 
dredging  and  filling,  channelization,  beach  erosion 
projects,  and  hurricane  protection  activities.  Pro- 
tection of  estuarine  areas  would  be  greatly  sim- 
plified if  it  was  brought  under  total  state  or  federal 
control  and  was  subject  to  knowledgeable 
planning  activities.  (Johnson-Florida) 
W72-07868 


ESTUARINE  POLLUTION:  THE  DETERIORA- 
TION OF  THE  OYSTER  INDUSTRY  IN  NORTH 
CAROLINA, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07869 


DEFINING  NAVIGABLE  WATERS  AND  THE 
APPLICATION  OF  THE  PUBLIC-TRUST  DOC- 
TRINE IN  NORTH  CAROLINA:  A  HISTORY 
AND  ANALYSIS, 

T.  W.  Earnhardt. 

North  Carolina  Law  Review,  Vol.  49,  p  888-920, 

August  1971.  164  ref. 

Descriptors:  'North  Carolina,  'Ownership  of 
beds,  'Estuaries,  'Navigable  waters,  Estuarine 
environment,  Tides,  Coastal  marshes,  Coasts, 
Tidal  marshes,  Shoals,  Shores,  Coastal  plains, 
Wetlands,  Judicial  decisions,  History,  Statistics, 
Legal  aspects. 
Identifiers:  'Public  trust  doctrine. 

The  future  of  estuarine  lands  is  considered,  par- 
ticularly regarding  possible  application  of  the 
public  trust  doctrine.  The  United  States  Supreme 
Court  has  indicated  state  governments  cannot  ab- 
dicate their  authority  as  trustee  of  navigable 
waterbottoms  through  conveyance  unless  these 
grants  will  either  benefit  the  public  or  will  not  sig- 
nificantly impair  public  rights.  North  Carolina 
courts  have  consistently  affirmed  application  of 
the  public  trust  doctrine  using  the  mean  high  tide 
line  as  the  point  beyond  which  no  lands  can  be 
granted.  However,  there  are  three  possible  tests  in 
North  Carolina  for  land-title  and  navigation  cases: 
(1)  the  ebb-and-flow  test  only  in  land-title  owner- 
ship problems;  (2)  the  sea- vessel  test  in  non-tidal 
waters  for  land-title  determination;  and  (3)  the  any 
craft  test  in  obstruction-of-navigation  cases.  The 
traditional  methods  used  to  pass  navigable  water- 
bottoms  into  private  hands  are  discussed.  The 
ecological  importance  of  marshlands  and  shoal 
waters  requires  courts  to  either  declare  them 
navigable  in  fact  or  apply  the  ebb-and-flow  test  of 
the  common  law  jus  publicum  lands.  (Doise- 
Florida) 
W72-07870 


COASTAL  LAND  USE  DEVELOPMENT:  A 
PROPOSAL  FOR  CUMULATIVE  AREA-WIDE 
ZONING, 

J.  C.  Fuller,  Jr. 

North  Carolina  Law  Review,  Vol.  49,  p.  866-888, 

1971. 128  ref. 

Descriptors:  'Zoning,  'Non-structural  alterna- 
tives, 'Constitutional  law,  'Governmental  inter- 
relations. Legal  aspects.  Public  rights,  Administra- 
tion, Competing  uses,  Condemnation,  Economics, 
Governments,  Jurisdiction,  Land  tenure,  Legisla- 
tion, Regulation,  Water  resources  development, 
Land  use,  Planning,  Long-term  planning. 
Economic  justification,  Political  aspects.  Coasts, 
Continental  margin,  Seashores. 

Proper  development  of  coastal  regions  will  require 
legislation  controlling  the  planning,  regulation, 
acquisition,  and  development  of  these  areas.  The 
appropriate  level  of  governemental  authority  to 
regulate  this  development  appears  to  be  the  state. 
Prior  state  environmental  control  has  been  exer- 
cised either  through  a  single  agency  or  depart- 
ment, an  interagency  council,  or  an  agency  spe- 
cially created  for  a  particular  problem.  A  total  pro- 
gram of  comprehensive  planning,  including 
strategic  guidelines  for  action  and  planning 
review,  is  needed  to  support  the  regulation  of 
coastal  areas.  This  may  be  accomplished  through 
cumulative  area-wide  zoning.  Such  zoning  allows 
development  in  any  manner  allowed  by  the  local 
authorities  which  is  more  restrictive  than  the  zon- 
ing designation  established  by  the  state  govern- 
ment for  that  area.  This  use  of  the  power  to  zone  is 
constitutional  because  cumulative  area-wide  zon- 
ing bears  a  substantial  relation  to  the  public  wel- 
fare and  thus  would  not  be  a  taking  of  property 
even  if  it  caused  a  reduction  in  land  values.  (John- 
son-Florida) 
W72-07872 


NEW  YORK  STATE  WATER  RESOURCES 
COMM'N.  V.  LIBERMAN  (RIGHT  OF  STATE 
TO  REQUIRE  RIPARIAN  TO  OBTAIN  PERMIT 
TO  FILL  LAKE  BED). 

326  N.Y.S.2d  284-289  (Sup.  Ct.  1971). 
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Descriptors:  'New  York,  'Riparian  waters, 
•Riparian  land,  'Judicial  decisions,  'Lake  beds, 
Navigable  waters,  Ownership  of  beds,  Pollution 
abatement,  Waste  disposal,  Domestic  wastes, 
State  governments,  Public  rights,  Public  benefits, 
Constitutional  law,  Environmental  effects,  Law 
enforcement,  Beds  under  water,  Real  property, 
Riparian  rights,  Relative  rights,  Regulation, 
Aministrative  agencies. 

Identifiers:  'Fill  permits.  Public  trust  doctrine,  In- 
junctions (Prohibitory). 

Plaintiff  State  Water  Resources  Commission 
brought  an  action  against  defendant  riparian 
owner:  (1)  to  enjoin  defendant  from  placing  fill  in 
navigable  waters  of  Cayuga  Lake,  (2)  to  require 
defendant  to  remove  illegally  placed  fill,  and  (3)  to 
invoke  statutory  civil  penalties.  Defendant 
pleaded  general  denial  and  asserted:  (1)  the  statute 
of  limitations,  (2)  laches,  (3)  the  unconstitutionali- 
ty of  the  statute  requiring  a  fill  permit  as  a  taking 
of  private  property  without  just  compensation, 
and  (4)  that  plaintiff  had  an  ineffective  claim.  The 
New  York  Supreme  Court,  Appellate  Division, 
held  that:  (1)  Cayuga  Lake  is  navigable  and  that 
ownership  of  land  under  its  waters  is  held  by  New 
York  in  trust  for  its  citizens,  and  (2)  enforcement 
of  the  permit  procedures  of  a  New  York  statute  is 
a  proper  method  for  regulating  property  rights 
under  the  state's  police  power  to  regulate  and  con- 
trol navigable  waters.  The  court  dismissed  defen- 
dant's statute  of  limitations  defense  and  held  that 
laches  should  not  apply  against  the  state's  right  to 
recover  and  protect  property  held  in  trust  for  the 
people.  (Bland-Florida) 
W72-07873 


GRAY  V.  SOUTHERN  FACILITIES,  INC.  (MEA- 
SURE OF  DAMAGES  TO  REAL  PROPERTY 
FROM  STREAM  POLLUTION). 

183  S.E.2d  438-444  (S.C.  1971). 

Descriptors:  'South  Carolina,  'Damages,  'Judi- 
cial decisions,  'Negligence,  Water  pollution  ef- 
fects, Water  pollution  sources,  Gasoline,  Water 
pollution,  Adjudication  procedure,  Legal  aspects, 
Value,  Real  property,  Oil  industry. 

Plaintiff  property  owner  brought  suit  against  de- 
fendant petroleum  plant  for  damages  resulting 
from  the  negligent  operation  of  gasoline  storage 
tank.  Plaintiff  alleged  that  defendant  allowed 
gasoline  to  be  pumped  into  a  creek  adjacent  to 
plaintiff's  property  and  that  this  resulted  in  a  fire 
which  caused  damage  to  plaintiff's  property  and 
great  depreciation  in  property  value.  The  Supreme 
Court  of  South  Carolina  found  for  defendant,  af- 
firming the  trial  court's  determination  that 
testimony  failed  to  show  that  plaintiff's  duplex  or 
property  was  damaged  by  fire,  smoke,  or  fumes 
emitted  from  the  creek.  The  court  noted  that  for 
permanent  injury  to  real  property  from  stream  pol- 
lution the  proper  measure  of  damages  is  the  dif- 
ference between  the  value  of  the  land  before  and 
after  the  injury.  The  court  held,  however,  that 
plaintiff's  claim  for  damages  based  upon  injury  to 
the  property's  reputation  was  too  speculative,  not 
only  as  to  amount  but  also  to  the  portion  directly 
resulting  from  defendant's  negligent  pollution  of 
the  stream.  Moreover,  the  court  ruled  that  defen- 
dant's single,  isolated  act  of  negligence  was  not 
sufficient  to  establish  a  nuisance.  (Blank-Florida) 
W72-07874 


PIERCE  V.  RILEY  (CANAL  CONSTRUCTION 
TO  PROVIDE  ACCESS  TO  LAKE  FOR  NON- 
RIPARIANS). 

192  N.W.2d  366-369  (Ct.  App.  Mich.  1971). 

Descriptors:  'Michigan,  'Reasonable  use,  'Ease- 
ments, 'Public  access,  'Lakes,  'Canal  construc- 
tion, Artificial  use,  Right-of-way,  Water  law, 
Water  rights,  Legal  aspects,  Judicial  decisions, 
Recreation,  Riparian  rights,  Canals,  Adjacent  lan- 
downers, Riparian  waters,  Riparian  land.  Relative 
rights,  Real  property. 
Identifiers:  'Injunctions  (Prohibitory). 


Plaintiff  lakefront  property  owners  brought  an  ac- 
tion for  a  declaration  of  rights  and  an  injunction 
against  defendant  lakefront  property  owners  who 
intended  to  grant  right-of-way  easements  for  lake 
access  to  nonriparian  owners.  Defendants 
proposed  to  dig  a  canal  through  their  lot  fronting 
the  lake,  thus  providing  lake  access  for  ninety 
more  lots  and  increasing  by  66%  the  number  of 
families  having  lake  access.  Plaintiffs  contended 
that  defendants'  use  was  an  artificial  use  governed 
by  the  reasonable  use  rule,  and  they  asserted  that 
defendants'  use  was  an  unreasonable  use.  Defen- 
dants denied  the  unreasonableness  of  their  use  and 
pointed  to  already  existing  public  access  to  the 
lake  via  a  public  park.  The  Michigan  Court  of  Ap- 
peals, Division  Three,  held  that  public  access  was 
irrelevant  and  that  increasing  the  number  of  fami- 
lies having  access  to  a  lake  by  66%  by  the  con- 
struction of  a  canal  was  an  unreasonable  use.  The 
court,  therefore,  reversed  the  trial  court  and  en- 
joined defendants  from  granting  the  right-of-way 
easements.  (Brackins-Florida) 
W72-07875 


DISCON  V.  SARAY,  INC.  (CANAL  OWNER'S 
RIGHT  TO  FILL  IN  CANAL). 

255  So.2d  489-492  (1st  Ct.  App.  La.  1971). 

Descriptors:  'Louisiana,  'Canals,  'Navigation, 
'Judicial  decisions,  Tidal  waters,  Canal  construc- 
tion, Lake  stages,  Right-of-way,  Open  channels, 
Lateral  conveyance  structures,  Legal  aspects, 
Transportation,  Water  conveyance. 
Identifiers:  'Injunctions  (Prohibitory),  'Naviga- 
tional servitude. 

Plaintiff  canal  users  brought  suit  to  preliminarily 
enjoin  defendant  from  filling  in  a  canal  and 
thereby  depriving  plaintiffs  of  access  to  Lake 
Pontchartrain.  Defendant  responded,  alleging  title 
to  the  canal  and  claiming  plaintiffs  had  access  to 
Lake  Pontchartrain  through  an  alternate  canal  on 
defendant's  property.  The  First  Circuit  Court  of 
Appeal  of  Louisiana  held  that  although  the  canal  in 
question  was  a  'navigable  waterway'  the  evidence 
established  defendant's  private  ownership.  Addi- 
tionally, since  the  canal  was  not  affected  by  a 
regular  ebb  and  flow  of  the  tide,  defendant  could 
legally  fill  it  in  as  a  matter  of  convenience,  pro- 
vided he  afforded  plaintiffs  access  to  the  lake  by 
an  alternate  canal.  Since  no  stipulation  was  made 
that  the  trial  on  the  rule  for  preliminary  injunction 
would  also  constitute  the  trial  on  the  merits  seek- 
ing a  permanent  injunction,  the  suit  was  not 
dismissed  but  remanded  to  the  trial  court.  (Blank- 
Florida) 
W72-07876 


COX  V.  TOWNSHIP  OF  NEW  SEWICKLEY 
(REGULATION  OF  JUNK  YARDS  TO  PRO- 
TECT NATURAL  WATERCOURSES). 

284  A.2d  829-834  (Commonwealth  Ct.  Pa.  1971). 

Descriptors:  'Pennsylvania,  'Regulation,  'Waste 
dumps,  'Water  pollution  control,  Constitutional 
law,  Judicial  decisions,  State  governments,  Local 
governments,  Legal  aspects,  Garbage  dumps, 
Solid  wastes,  Waste  disposal.  Water  pollution 
sources,  Watercourses  (Legal  aspects). 

Plaintiff  junk  yard  owner  sought  to  enjoin  enforce- 
ment of  defendant  township's  junk  yard  or- 
dinance. The  ordinance  established  various  regula- 
tions for  the  operation  of  a  junk  yard  including  a 
requirement  for  a  20  foot  set-back  of  debris  from 
any  natural  watercourse.  Plaintiff  contended  that 
this  requirement  in  conjunction  with  various  other 
provisions  of  the  ordinance  was  an  unconstitu- 
tional exercise  of  police  power.  The  Common- 
wealth Court  of  Pennsylvania  refused  to  enjoin  en- 
forcement of  the  ordinance.  Requiring  junk  to  be 
at  least  20  feet  from  any  natural  watercourse  was 
found  substantially  related  to  the  public  safety 
because  it  aided  in  preventing  pollution  of  such 
waterways  and  was  therefore  a  constitutional  ex- 
ercise of  police  power.  Defendant  had  authority  to 


protect  banks  of  streams  from  erosion  and  to 
prevent  floods  in  the  township.  The  requirement 
that  junk  be  stored  clear  of  the  stream  banks  in- 
sured such  protection  as  well  as  insuring  the  water 
would  continue  to  flow  unpolluted  in  its  natural 
course.  While  the  set-back  applied  to  a  significant 
portion  of  plaintiff's  land,  the  community  benefit 
outweighed  any  inconvenience  caused  to  the  plain- 
tiff. (Horwitz-Florida) 
W72-07877 


SKAGGS  V.  CITY  OF  CAPE  GrRARDEAU  (LIA- 
BILITY FOR  DISCHARGE  OF  INCREASED 
AMOUNT  OF  SURFACE  WATER  INTO  NATU- 
RAL DRAINWAY). 

472  S.W.2d  870-875  (Ct.  App.  Mo.  1971). 

Descriptors:  'Missouri,  'Surface  drainage,  'Sur- 
face runoff,  'Riddance  (Legal  aspects),  Natural 
flow,  Drainage  engineering,  Judicial  decisions, 
Legal  aspects,  Flow  rates,  Flow  characteristics, 
Drainage  practices,  Ditches,  Adjacent  lan- 
downers, Repulsion  (Legal  aspects),  Road  con- 
struction, Surface  waters. 
Identifiers:  'Absolute  liability. 

Plaintiff  landowner  sued  to  collect  money 
damages  from  defendant  city  for  injury  to  real  pro- 
perty caused  by  the  collecting  of  surface  water  and 
the  casting  of  it  in  concentrated  and  destructive 
quantities  onto  plaintiff's  land.  After  completion 
of  street  improvements  by  defendant,  increased 
amounts  of  surface  water  accumulated  on  a  street 
and  were  discharged  onto  plaintiff's  land.  Plaintiff 
did  not  allege  negligence  by  defendant.  Plaintiff  re- 
lied upon  a  theory  of  absolute  liability  for  the  col- 
lection of  surface  water  and  its  destructive 
discharge.  Defendant  contended  that  plaintiff 
failed  to  state  a  cause  of  action.  Defendant  denied 
altering  a  natural  drainway.  The  St.  Louis  Court  of 
Appeals  held  that  liability  would  not  be  imposed 
upon  a  landowner  for  increasing  the  rate  of  flow  of 
surface  water  onto  lower  land  unless  the  discharge 
was  negligent  or  its  volume  exceeded  the  natural 
capacity  of  the  drainway.  Because  plaintiff's  land 
was  a  natural  drainway  and  plaintiff  had  failed  to 
allege  negligence  or  assert  that  the  volume  of 
water  discharged  exceeded  the  drainway's  natural 
capacity,  the  court  reversed  the  trial  court's 
directed  verdict  for  plaintiff.  The  case  was  re- 
manded for  a  new  trial.  (Brackins-Florida) 
W72-07878 


O'BRIEN  V.  GALE  J.  APPLE,  INC.  (VALUMTY 
OF  COVENANTS  BETWEEN  RIPARIAN  LAN- 
DOWNERS RESTRICTING  RIPARIAN 
RIGHTS). 

253  So.2d  717-719  (2d  D.C.A.  Fla.  1971). 

Descriptors:  'Florida,  'Adjacent  landowners, 
'Navigable  waters,  'Riparian  rights,  Ownership  of 
beds,  Legal  aspects,  Judicial  decisions,  Water  law. 
Boundaries  (Property),  Public  rights,  Public 
benefits,  Access  routes,  Littoral,  Public  access, 
Adjudication  procedure,  Contracts,  Relative 
rights,  Real  property,  State  governments,  State  ju- 
risdiction. 

Identifiers:  'Restrictive  covenants,  Injunctions 
(Prohibitory). 

Plaintiff  riparian  landowner  sought  an  injunction 
to  require  defendant  adjoining  landowners  to 
remove  a  dock  which  defendants'  immediate 
predecessor  in  title  had  constructed.  Plaintiff  con- 
tended that  a  restrictive  covenant,  running  with 
the  land,  prohibited  construction  of  a  dock  by 
either  landowner.  Defendants  contended  that  the 
covenant  was  invalid  as  an  attempt  by  property 
owners  to  limit  public  rights  over  riparian  land. 
The  Florida  Second  District  Court  of  Appeals  held 
that  riparian  uses  may  be  limited  by  restrictive 
covenants  running  with  the  land,  provided  that 
such  covenants  do  not  enlarge  the  rights  of  use  of 
the  parties  bound  thereby  in  derogation  of  the 
public's  right  of  use  or  violate  prohibitions  im- 
posed  by   the  sovereign.   The   court  ruled  taht 
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nothing  in  the  record  showed  that  the  covenant  at 
issue  in  any  way  interfered  with  the  public  rights. 
The  court  stated  that  money  damages  for  violation 
of  the  covenant,  if  proven,  were  recoverable  in  the 
suit  for  an  injunction.  Because  no  determination 
had  been  made  as  to  whether  the  covenant  had 
been  violated,  the  case  was  remanded.  Grant- 
Florida) 
W72-07879 


DOW  CHEMICAL  CO.  V.  DIXIE  CARRIERS, 
DSC  (PRIVATE  CANAL  SUBJECT  TO 
FEDERAL  RESTRICTIONS  APPLICABLE  TO 
NAVIGABLE  WATER). 

330F.Supp.  1304-1312  (S.D.Tex.  1971). 

Descriptors:  'Navigable  waters,  'United  States, 
•Negligence,  'Rivers  and  Harbors  Act,  Naviga- 
tion, Texas,  Legal  aspects,  Water  law,  Adminis- 
tration, Federal  government,  Judicial  decisions, 
Jurisdiction,  Land  tenure.  Legislation,  Permits, 
Regulation,  Water  rights,  Canals,  Inland  water- 
ways, Transportation,  Bridges,  Industrial  plants, 
Railroads,  Risks,  Safety,  Accidents. 
Identifiers:  Admiralty. 

Plaintiff  chemical  company  sought  to  recover 
damages  incurred  when  barges  towed  by  defen- 
dant's tug  collided  with  the  fender  system  of  plain- 
tiff's railroad  bridge  over  plaintiff's  barge  canal. 
The  canal  was  used  for  transporting  goods  and 
supplies  between  two  of  plaintiff's  chemical 
plants;  it  also  connected  these  plants  with  the  In- 
tercoastal  Waterway  and,  thus,  to  the  Gulf  of 
Mexico.  Plaintiff  relied  on  the  established  pre- 
sumption that  a  moving  vessel  is  negligent  when  it 
strikes  a  fixed  object.  As  a  defense,  defendant  as- 
serted that  plaintiff  had  failed  to  comply  with  the 
Rivers  and  Harbors  Act  of  1899  because  construc- 
tion of  the  bridge  was  not  authorized  under  the  Act 
and  it  therefore  constituted  an  unlawful  obstruc- 
tion to  navigable  water.  Plaintiff  responded  with 
the  argument  that  the  Act  did  not  apply  to  private- 
ly owned  artificial  waterways.  The  United  States 
District  Court  for  the  Southern  District  of  Texas 
rejected  plaintiff's  response;  however,  defendent 
was  held  liable  because  plaintiff  had  otherwise 
established  affirmative  acts  of  negligence  at- 
tributable to  defendant.  (Johnson-Florida) 
W72-07880 


UNITED  STATES  V.  GEORGETOWN  UNIV. 
(ACTUAL  CONTROL  AS  A  PREREQUISITE  TO 
CRIMINAL  RESPONSIBILITY  UNDER  THE 
RIVERS  AND  HARBORS  ACT). 

331  F.  Supp.  69-73  (D.D.C.  1971). 

Descriptors:  'Rivers  and  Harbors  Act,  'Navigable 
waters,  'Oil  spills,  'Pollution  abatement,  'Penal- 
ties (Legal),  Law  enforcement,  Judicial  decisions, 
Legal  aspects,  Water  pollution  sources,  Fuels,  Oil, 
Water  pollution,  Oily  water,  Federal  government, 
Legislation,  Navigable  rivers,  Adjudication 
procedure,  United  States,  Federal  jurisdiciton, 
Negligence. 
Identifiers:  'Absolute  liability. 

Defendant  university  was  charged  with  violating 
the  Rivers  and  Harbors  Appropriation  Act  by 
dumping  oil  into  the  Potomac  River.  Defendant 
had  employed  a  contractor  to  convert  its  heating 
system  to  oil  fuel,  and  under  the  contractor's 
direction  defendant's  employee  turned  on  an  oil 
pump  to  test  the  newly  installed  system.  An  over- 
flow of  oil  into  the  river  resulted,  due  to  failure  to 
activate  a  valve.  Defendant  contended  that  it  was 
not  criminally  liable  since  its  employee  was  acting 
under  the  control  of  an  independent  contractor. 
The  United  States  district  court  found  that  defen- 
dant's employee  was  not  under  defendant's  con- 
trol. The  court  held  that  under  the  Act,  although 
strict  liability  is  imposed  for  oil  dumping  in  naviga- 
ble waters,  a  defendant  must  be  shown  to  have 
been  in  control  of  the  situation  and  able  to  have 
prevented  the  damage.  Where  the  defendant  did  all 


that  a  resonably  prudent  man  could  do  to  exercise 
control  there  should  be  no  liability.  The  court  also 
ruled  that  under  the  Act  an  employee's  acts  are  not 
imputed  to  his  employer  where  the  employee  acted 
under  the  direction  of  an  independent  contractor. 
Judgment  was  entered  for  defendant.  (Grant- 
Florida) 
W72-07881 


MITCHELL  V.  TENNECO  CHEMICALS,  INC. 
(MAINTENANCE  OF  CIVIL  QUI  TAM  ACTION 
NOT  AUTHORIZED). 

331  F.  Supp.  1031-1033  (D.  S.C.  1971). 

Descriptors:  'Rivers  and  Harbors  Act,  'Law  en- 
forcement, 'Damages,  'Water  pollution  control, 
Legal  aspects,  Judicial  decisions,  Rivers,  Naviga- 
ble waters.  Federal  government,  Jurisdiction, 
Water  law,  Penalties  (Legal). 
Identifiers:  'Qui  tarn  (Civil  actions). 

Plaintiff  private  citizen  brought  a  qui  tarn  action 
against  defendant  corporation  for  alleged  viola- 
tions of  the  Rivers  and  Harbors  Act  of  1899.  Plain- 
tiff contended  that  since  the  statute  authorized 
payment  to  an  informer  of  any  fine  recovered,  an 
informer  was  entitled  to  maintain  the  action.  He 
also  claimed  that  a  qui  tarn  action  was  maintaina- 
ble where  the  statute  permitting  payment  to  the  in- 
former did  not  expressly  preclude  the  informer 
from  bringing  suit.  Defendant  contended  that 
recovery  in  a  civil  suit  was  not  authorized.  The 
United  States  District  Court  for  the  District  of 
South  Carolina  held  that  fines  under  the  Rivers 
and  Harbors  Act  were  criminal  in  nature  and  could 
not  be  recovered  in  a  civil  action  because  the 
statute  related  exclusively  to  criminal  prosecu- 
tions. The  court  also  held  that  the  Department  of 
Justice  was  vested  with  sole  authority  to  prosecute 
alleged  violations  of  the  Act.  (Grant- Florida) 
W72-07882 


PETTERSON  V.  RESOR  (AUTHORITY  OF 
CORPS  OF  ENGINEERS  TO  ISSUE  DREDGE 
AND  FHX  PERMITS). 

'United  States,  'Permits,  'Dredging,  'Dikes, 
'Rivers  and  Harbors  Act,  Legal  aspects,  Water 
law,  Excavation,  Legislation,  Columbia  River,  Ju- 
dicial decisions,  Navigable  waters,  Federal  ju- 
risdiction, Navigable  rivers.  Federal  government, 
Administrative  decisions,  Environmental  effects. 
Identifiers:  Standing  (Legal),  National  Environ- 
mental Policy  Act. 

Plaintiff  property  owners  sought  to  prevent  a 
proposed  airport  expansion  by  challenging  a  fill 
permit  issued  by  defendant  Corps  of  Engineers  to 
defendant  Port  of  Portland.  Plaintiffs  owned  land 
on  or  near  the  Columbia  River.  The  dredge  and  fill 
permit  authorized  the  relocation  of  a  runway  over 
a  slough  of  the  Columbia  River.  The  Corps  issued 
the  permit  after  hearings  which  established  that 
the  operation  would  increase  the  River's  naviga- 
bility. Plaintiffs  contended  that  the  operation 
would  be  deleterious  to  the  environment  and  that 
the  Corps  exceeded  its  authority  because  a  dike, 
requiring  Congressional  approval,  would  be  con- 
structed. Defendants  denied  this  and  alleged  plain- 
tiffs were  without  standing  to  make  this  challenge. 
The  United  States  district  court  ruled  that  plain- 
tiffs had  standing.  The  court  held  that  a  federal 
statute  calling  for  Congressional  approval  of  any 
dike  applied  only  to  dikes  constituting  obstruc- 
tions to  navigation.  Because  the  activities  at  issue 
did  not  obstruct  navigation,  the  issuance  of  the 
permit  was  affirmed.  (Brackins-Florida) 
W72-07883 


JURISDICTION  OF  DEPARTMENT  OF 
HEALTH  OVER  WATER  POLLUTION  CON- 
TROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07884 


CARTER  V.  MOORE  (ALIENABILITY  OF  BED 
OF  NAVIGABLE  LAKE). 

248  So.  2d  813-829  (La.  1971). 

Descriptors:  'Louisiana,  'Lake  beds,  'Land 
tenure,  'Ownership  of  beds,  'Navigable  waters, 
Boundary  disputes,  Judicial  decisions,  Lakes, 
Public  rights,  State  governments,  Remedies, 
Damages,  Legislation,  Real  property,  Legal 
aspects,  Relative  rights. 

Plaintiff  successors  in  title  sought  a  writ  of  man- 
damus to  compel  defendant  register  of  state  lands 
to  either  issue  a  corrective  patent  recognizing 
plaintiffs  as  owners  of  a  certain  half  section  of 
land  or  void  a  subsequent  patent  obtained  by  plain- 
tiffs. In  1881  plaintiffs'  successor  in  title  was  is- 
sued a  defective  patent  of  330  acres  of  land  includ- 
ing a  portion  of  a  bed  of  a  lake.  In  1962  one  of  the 
plaintiffs  discovered  the  erroneous  description  in 
the  patent  and  had  the  defendant  correct  the 
mistake.  Plaintiffs  contend  a  new  corrective  patent 
should  be  issued  to  reinstate  the  orginal  descrip- 
tion which  included  the  lake  bed.  Defendant 
claimed  the  original  patent  did  not  describe  any 
portion  of  Grand  Lake  and  that  the  bed  to  a 
navigable  lake  is  inalienable.  The  Supreme  Court 
of  Louisiana  held  that  defendant  register  could  not 
be  required  to  give  plaintiffs  title  to  the  bed  of  a 
navigable  lake  held  in  trust  for  the  public  by  the 
state.  The  court  ruled  the  prior  erroneous  patent 
gave  plaintiffs  no  right  to  the  lake  bed.  (Horwitz- 
Florida) 
W72-07885 


TITLE  TO  BEDS  OF  NATURAL  LAKES  OR 
PONDS. 

American  Law  Reports,  Vol.  112,  p.  1108-1125, 
1938. 

Descriptors:  'Ownership  of  beds,  'Lakes,  'Legal 
aspects,  'Riparian  rights,  Common  law,  Judicial 
decisions,  State  governments,  Jurisdiction,  Boun- 
daries (Property),  Navigable  waters,  Prescriptive 
rights,  Riparian  land,  Accretion,  Great  Lakes. 
Identifiers:  'Public  trust  doctrine. 

Except  where  private  rights  have  been  acquired 
through  express  grants  or  prescription,  title  to  soil 
under  navigable  waters  is  in  the  sovereign.  Title  to 
the  beds  of  navigable  lakes  located  within  a  state's 
jurisdiction  are  vested  at  statehood.  In  those  states 
which  adhere  to  the  public  trust  doctrine,  title  to 
such  beds  is  held  in  trust  for  the  people  of  the 
state.  Title  to  the  Great  Lakes'  beds  is  also  deemed 
to  be  in  the  states;  private  ownership  ends  at  the 
low  watermark.  Conversely,  title  to  beds  under 
smaller  lakes  and  ponds  can  pass  into  private 
ownership  through  grants  of  the  riparian  land.  Spe- 
cial attention  is  given  to  both  the  factors  con- 
sidered in  determining  whether  a  lake  is  navigable 
and  to  the  effect  a  determination  of  navigability 
has  on  a  prior  state  grant  of  the  lake  bed.  Reces- 
sion and  reliction  are  also  considered.  (Horwitz- 
Florida) 
W72-07886 


PARMELEE  V.  HERBERT  AND  SONS  (LIABILI- 
TY TO  RIPARIAN  OWNER  FOR  DREDGING  IN 
CHANNEL  OF  RIVER). 

13  Tenn.  App.  101-1 15  (1930). 

Descriptors:  'Tennessee,  'Dredging,  'Riparian 
rights,  'Accretion  (Legal  aspects),  Navigable 
rivers,  Rivers,  Bank  erosion,  Boundaries  (Proper- 
ty), Thalweg,  Channels,  Beaches,  Beach  erosion, 
Sands,  Gravel,  Legal  aspects,  Judicial  decisions. 

Plaintiff  riparian  landowner  sued  defendant 
dredging  company  for  damages  for  the  value  of 
sand  taken  above  pool  level,  and  destruction  of 
plaintiff's  bathing  beach  and  accretions  below  low 
water  mark.  Plaintiff  also  sought  to  enjoin  further 
dredging.  The  Tennessee  Appellate  Court  stated 
that,  since  the  bed  was  publicly  owned,  plaintiff 
owned  land  only  to  low  water  mark.  Hence,  the 
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court  held  that  plaintiff  could  not  recover  for 
damages  to  her  bathing  beach  below  the  low  water 
mark.  As  to  the  alleged  removal  of  accretions,  the 
court  determined  that  a  riparian  owner  held  no 
property  right  in  speculative  future  alluvion.  Thus 
plaintiff  could  not  recover  damages  for  dredging  in 
the  channel  of  a  navigable  stream.  Additionally, 
'ordinary  low  water  mark'  was  defined  as  the 
usual  and  common  stage  of  the  river  when  the 
water  is  not  increased  by  freshets  or  diminished  by 
droughts.  The  court  also  held  that  the  lower  court 
properly  admitted  evidence  on  the  effect  of  ice 
floes  on  the  river  banks,  and  that  plaintiff  had  the 
burden  of  proving  damages  resulting  from 
dredging  in  the  river  channel.  (Hart-Florida) 
W72-07887 


WILSON  V.  LOUISVILLE  AND  NASHVILLE  RR 
(RAILROAD'S  LIABILITY  FOR  FLOODING 
ADJACENT  LAND). 

12Tenn.  App.  327-331  (1930). 

Descriptors:  'Tennessee,  'Surface  runoff,  'Rail- 
roads, 'Drainage,  Ditches,  Contracts,  Land 
tenure,  Right-of-way,  Floods,  Springs,  Legal 
aspects,  Judicial  decisions,  Overflow,  Water  inju- 
ry- 
Plaintiff  landowner  sued  defendant  railroad  for 
damages  from  diversion  of  surface  water  onto 
plaintiff's  land  and  sought  to  enjoin  defendant 
from  further  diversion.  Plaintiff's  land  was  near 
defendant's  right-of-way.  The  railroad's  ditches 
and  culvert  were  inadequate,  causing  surface 
water  to  overflow  plaintiff's  land,  spring,  and 
springhouse.  Defendant  admitted  the  injury,  but 
claimed  an  accord  and  satisfaction,  and  alleged  the 
action  was  barred  by  the  three  year  statute  of 
limitations.  In  previous  litigation  plaintiff  had  set- 
tled with  defendant's  predecessor  for  similar 
damage  of  a  permanent  nature,  and  another  ditch 
had  been  constructed.  However,  the  new  ditch 
proved  inadequate,  and  defendant  allowed  it  to  fill 
with  dirt,  gravel,  and  weeds.  Accordingly,  the 
Tennessee  Court  of  Appeal  held  that  a  new  cause 
of  action  had  been  created  which  was  not  barred 
by  the  statute  of  limitations,  and  to  which  the  ac- 
cord and  satisfaction  was  no  defense.  Further- 
more, the  court  found  the  case  was  a  proper  one 
for  issuance  of  a  mandatory  injunction.  (Hart- 
Florida) 
W72-07888 

6F.  Nonstructural  Alternatives 


COURSES  OF  ACTION  TO  ENCOURAGE 
DEVELOPMENT  OF  THE  ARKANSAS  RIVER 
NAVIGATION  SYSTEM. 

Story  (John)  Co.,  Tulsa,  Okla. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-07783 

6G.  Ecologic  Impact  of 
Water  Development 


THE  LEGAL  SETTING  OF  NUCLEAR  POWER- 
PLANT  SITING  DECISIONS:  A  NEW  YORK 
STATE  CONTROVERSY, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07381 


LEGAL  MUSCLE  FOR  THE  FIGHT  AGAINST 
POLLUTION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07402 


ENVIRONMENTAL  STATEMENT  ON  ALMONT 
FLOOD  CONTROL  PROJECT  MEASURE, 
LEWIS  AND  CLARK  1805  RC  AND  D  PRO- 
JECT, NORTH  DAKOTA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 


W72-07413 


OAK  BLUFFS  TOWN  BEACH,  MARTHA'S 
VINEYARD,  MASSACHUSETTS  (FINAL  EN- 
VDXONMENTAL  IMPACT  STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-07414 


LAFAYETTE  LAKE,  WILDCAT  CREEK, 
WABASH  RIVER  BASIN,  INDIANA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-07415 


BURNSVILLE  LAKE,  LITTLE  KANAWHA, 
WEST  VIRGINIA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07416 


ENVDJONMENTAL  STATEMENT  GRAND 
LAGOON,  FLORIDA  NAVIGATION  (FINAL  EN- 
VKONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-07417 


ENVIRONMENTAL  LAW:  ECOLOGICAL  CON- 
SIDERATIONS IN  GRANTING  PERMITS 
UNDER  THE  RIVERS  AND  HARBOURS  ACT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07419 


ENVIRONMENTAL  LAW:  QUI  TAM  ACTIONS 
UNDER  THE  REFUSE  ACT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07420 


OCEAN  POLLUTION  AND  THE  1972  UNITED 
NATIONS  CONFERENCE  ON  THE  ENVUION- 
MENT, 

Glassie,  Pewett,  Beebe  and  Shanks,  Washington, 
DC. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07423 


NERBC  1980  PLAN  FOR  CONN.  R.  BASIN. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07424 


POWERPLANT   SITING    AND   ENVIRONMEN- 
TAL PROTECTION,  PART  1. 

Congress,  Washington,  D.C;  and  Committee  on 
Interstate  and  Foreign  Commerce  (U.S.  House). 
Subcommittee  on  Communications  and  Power. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-07426 


ANTI-POLLUTION  FUNDS  COMPRISE  1%  OF 
FY  1973  BUDGET-HIGHLIGHTS  OF  THE 
BUDGET  PROPOSALS  FOR  AGENCU£S  DEAL- 
ING WITH  NATURAL  RESOURCES. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-07428 


EFFECTS  OF  PROPOSED  ELIZABETH  RIVER 
DIKE  ON  TIDES,  CURRENTS,  SALINITIES, 
AND  SHOALING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-07582 


REGIONAL  PLANNING  AND  THE  CHES- 
APEAKE BAY  ENVIRONMENT:  AN  ECOLOGI- 
CAL APPROACH, 

Maryland  Univ.,  Prince  Frederick.  Hallowing 
Point  Field  Station. 

J.  A.  Mihursky,  A.  J.  McErlean,  V.  S.  Kennedy, 
and  W.  H.  Roosenburg. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  640,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Natural  Resources  Institute 
Contribution  No.  438,  28  p,  11  fig,  13  ref,  1970. 
(Reprinted  from  Proceedings  of  the  New  England 
Coastal  Zone  Management  Conference,  Durham, 
New  Hampshire,  Apr  28-29,  1970).  OWRR  A-002 
MD(ll)andA-011MD(2). 

Descriptors:  'Planning,  'Decision  making,  'En- 
vironment, 'Ecology,  Coordinating,  Quality  con- 
trol, Fresh  water,  Flow  rates,  Salinity,  Hydroelec- 
tric plants,  Nuclear  energy.  Management,  'Ches- 
apeake Bay. 

Identifiers:  'Regional  planning,  'Chesapeake  Bay 
environment,  'Ecological  approach,  Ecological 
consequences,  Environmental  balance. 

A  heavy  outpouring  of  funds,  manpower,  and 
coordinated  research  and  management  effort  in 
every  sector,  both  public  and  private  is  required  to 
respond  to  the  environmental  needs  of  society. 
The  Chesapeake  Bay  system  is  used  as  an  example 
of  an  easily  definable  and  describable  area  from 
the  heavily  industrialized  and  populated  northeast 
coast  of  the  United  States.  The  Bay  is  one  of  the 
most  valuable  estuaries  in  the  world.  Maryland's 
economy,  style  of  life,  and  quality  of  life  are  al- 
most entirely  dependent  upon  the  specific  nature 
of  the  Bay  and  its  environmental  characteristics 
and  balance.  Some  examples  are  presented  of 
ecological  consequences  of  certain  decisions 
which  resulted  in  environmental  changes  to  the 
system.  (1)  The  proposed  widening  and  deepening 
of  the  Chesapeake  and  Delaware  canal  will  result 
in  a  loss  of  freshwater  flow  and  possible  increased 
salinities.  (2)  Steam  electric  stations  are  rapidly 
being  located  in  coastal  regions.  A  number  of 
design  decisions  have  been  made  which  reflect  a 
certain  awareness  of  and  response  to  environmen- 
tal vulnerabilities  and  flexibilities  in  the  Ches- 
apeake Bay  region.  However,  there  has  been  a 
neglect  of  decisions  involving  nuclear  power 
operations  in  the  Bay  region.  (Strachan-Chicago) 
W72-07617 


SELECTION  OF  WATER  SUPPLIES  FOR  NEW 
MANUFACTURING  OPERATIONS, 

Black,  Crow  and  Eidsness  Inc.,  Wilmington,  Del. 
For  primary  bibliographic  entry  see  Field  03E. 

W72-07624 


WORLD  AND  WATER  IMPERATIVES:  WATER 
SUPPLY  AND  ENVIRONMENTAL  HEALTH, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-07630 


WORLD  AND  WATER  IMPERATIVES:  POLLU- 
TION EXPLOSION, 

Population  Council,  New  York. 
W.  P.  Mauldin. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  62,  No.  12,  p  735-739,  December  1970. 

Descriptors:  'Population,  'Growth  rates,  'Con- 
trol, Planning,  Resources  development. 
Identifiers:  'Modernization,  Opinions. 

Considerable  attention  has  been  given  recently  to 
the  relationship  between  population  and  the  grow- 
ing ills  of  society  -  the  problems  of  crime,  racial 
tension,  urbanization,  traffic,  and  pollution.  By 
the  end  of  the  century  the  population  is  expected 
to  number  between  5.5  and  7.5  billion.  The  source 
of  the  increase  is  located  in  high  birth  rates  and 
low  death  rates.  Frequently  populations  are  al- 
ready too  large  for  the  traditional  economies  to 
provide  decent  living  conditions.  Modernization 
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which  permits  the  sophisticated  use  of  resources 
and  inanimate  energy  offers  the  only  hope.  The 
1960's  brought  increased  attention  to  the  problem 
of  population  growth  and  control.  Two  score  of 
the  less  developed  countries  now  maintain  pro- 
grams of  family  planning.  The  donor  countries  are 
giving  funds  for  population  studies.  There  is  a  con- 
sensus between  many  countries  of  the  world  that 
population  growth  threatens  man's  aspirations  and 
the  quality  of  life.  In  the  United  States,  the  Zero 
Population  Growth  organization  and  the  National 
Population  Commission  have  been  formed.  There 
is  no  consensus  about  the  population  problem. 
Some  biologists  and  economists  call  for  zero  popu- 
lation growth  now.  Social  scientists  suggest  the 
slowing  of  population  growth  by  orderly  and  hu- 
mane means.  Economists  divide  into  several 
groups  on  this  issue.  One  group  calls  for  zero 
population  growth  now,  since  further  growth  is  an 
impossibility.  Another  group  feels  that  the  society 
has  the  capacity  to  adjust  to  the  changed  age  struc- 
ture. Another  group  does  not  see  population 
growth  as  an  impediment  to  economic  growth. 
(Strachan-Chicago) 
W72-07639 


REPORT  OF  A  PRELIMINARY  SOCIO- 
■ECONOMIC  ANALYSIS  OF  HUNTING  IN  SAL- 
MON RIVER  BASIN  SUBPROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-07772 


WEST  VALLEY  REPROCESSING  PLANT.  EN- 
VIRONMENTAL REPORT.  PLUTONIUM  FUEL 
PLANT. 

Nuclear  Fuel  Services,  Inc.,  Rockville,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  Docket  701292-1,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  June  30,  1971, 171  p. 

Descriptors:  'Nuclear  powerplants,  •Environ- 
ment, 'Radioactivity,  'Radioactivity  effects, 
'Fuels,  'Air  pollution,  Water  pollution  effects, 
Water  pollution  sources.  Ecology,  Population, 
Meteorology,  Geology,  Maine,  Hydrology, 
Topography,  History,  Sites. 
Identifiers:  'Environmental  impact  statements, 
Regulation,  Health  and  safety,  Radiation  safety, 
Radiation  control,  'Plutonium. 

An  evaluation  by  Nuclear  Fuel  Services,  Inc.  is 
presented  of  the  potential  effect  on  the  environ- 
ment of  the  proposed  Plutonium  Fuels  Plant  to  be 
built  at  the  Western  New  York  Nuclear  Service 
Center  in  Cattaraugus  County,  New  York,  of  the 
New  York  State  Atomic  and  Space  Development 
Authority.  The  primary  area  of  concern  from  an 
environmental  standpoint  for  plants  such  as  the 
proposed  Plutonium  Fuels  Plant  is  the  potential 
release  of  small  amounts  of  radioactive  materials. 
(Houser-ORNL) 
W72-07819 


ON     THE     LEGAL     ASPECTS     OF     NORTH 
CAROLINA  COASTAL  PROBLEMS, 

North  Carolina  Attorney  Generals  Office,  Raleigh. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-07847 


POWER  SITING:  A  CHALLENGE  TO  THE 
LEGAL  PROCESS, 

New  York  State  Consumer  Protection  Board,  Al- 
bany. 

L.B.Stone. 

Albany  Law  Review,  Vol.  36,  No.  1,  p.  1-34,  1971. 
55ref. 

Descriptors:  'Sites,  'Electric  powerplants,  'Pro- 
ject planning,  'Decision  making,  'Environmental 
effects,  Social  aspects,  Thermodynamics,  Federal 
government,  State  governments,  Administrative 
agencies,  Adoption  of  practices,  Administrative 


decisions,  Political  aspects,  Legislation,  Legal 
aspects,  Judicial  decisions,  Economic  impact, 
Standards,  Water  pollution  sources,  Nuclear 
powerplants,  Electric  power  demand,  Public  utili- 
ties, Federal  jurisdiction,  State  jurisdiction,  En- 
vironmental engineering. 
Identifiers:  'National  Environmental  Policy  Act. 

The  federal  government  and  some  states  have 
recently  started  developing  workable  procedures 
for  dealing  with  the  increased  need  for  electric 
powerplants.  Relevant  thermodynamic  principles 
associated  with  powerplant  siting  are  explained. 
The  present  multifarious  legal  structure  is  ineffec- 
tive to  adequately  handle  siting  problems.  The 
strengths  and  weaknesses  of  proposed  and  exist- 
ing siting  legislation  in  Vermont,  New  York, 
Arizona,  Washington,  Maryland,  Connecticut, 
and  on  the  federal  level  are  analyzed.  The 
chronological  development  of  these  statutes 
reveals  that  each  has  built  on  the  experience  of  its 
predecessors.  Common  issues  involved  in  desig- 
ning power  siting  procedures  are  discussed  in 
terms  of:  (1)  decision  makers  such  as  courts,  regu- 
latory agencies,  conservation  agencies,  represen- 
tative bodies,  and  new  agencies;  (2)  planning  pre- 
dictions and  goals  as  they  relate  to  early  decision 
making;  (3)  statutory  coverage  of  transmission 
lines  and  powerplants;  (4)  standards  of  review; 
and  (5)  time  of  review.  One  desirable  feature  of 
most  state  legislation  is  its  'one-stop'  feature. 
Federal  legislation  does  not  provide  one-stop  ser- 
vice and,  in  this  sense,  it  is  wasteful  and  in- 
adequate. (Grant-Florida) 
W72-07856 


DRUM  INLET,  NORTH  CAROLINA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Wilmington,  N.C. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-07857 


ICE  HARBOR  ADDITIONAL  GENERATING 
UNITS,  (LAKE  SACAJAWEA),  SNAKE  RIVER, 
WASHINGTON  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08C. 
W72-07858 


RED  RIVER  OF  THE  NORTH  AT  PEMBINA, 
NORTH  DAKOTA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-07859 


RIO  GRANDE  ABOVE  HIDALGO-REYNOSA 
INTERNATIONAL  CHANNEL  RELOCATION 
PROJECT,  TEXAS  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

International  Boundary  and  Water  Commission, 

El  Paso,  Tex. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-07860 


BEAVER  BROOK  LAKE,  KEENE,  NEW 
HAMPSHIRE  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-07861 


PAINTSVILLE  LAKE,  PAINT  CREEK,  BIG 
SANDY  RIVER  BASIN,  KENTUCKY  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07862 


A  PROPOSED  PILOT  PLANT-FORT  LEWIS, 
WASHINGTON  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Office  of  Coal  Research,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-07863 


ENVIRONMENTAL  LAW-PRESERVATION  OF 
THE  ESTUARINE  ZONE, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-07868 


DEVELOPMENT  OF  PRIVATE  WATERFRONT 
CANALS. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-07871 

07.  RESOURCES  DATA 
7A.  Network  Design 


A  SUMMARY  OF  METHODS  FOR  THE  COL- 
LECTION AND  ANALYSIS  OF  BASIC 
HYDROLOGIC  DATA  FOR  ARJJJ  REGIONS, 

Geological  Survey,  Menlo  Park,  Calif. 

S.  E.  Rantz,  and  T.  E.  Eakin. 

Geological  Survey  Open-file  Report,  February  16, 

1971.  125p,  19 fig, 6  tab,  215 ref. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
'Arid  lands,  'Arid  climates,  Instrumentation, 
Measurement,  California,  Gaging  stations,  Sur- 
veys, Investigations,  Networks,  Sampling,  Water 
balance,  Water  yield,  Precipitation  (Atmospheric), 
Streamflow,  Evapotranspiration,  Groundwater, 
Surface  waters. 

Current  methods  of  collecting  and  analyzing  the 
data  required  for  a  study  of  the  basic  hydrology  of 
arid  regions  are  discussed.  The  fundamental  prin- 
ciples behind  these  methods  are  no  different  than 
those  that  apply  to  studies  of  humid  regions,  but  in 
arid  regions  the  infrequent  ocurrence  of  precipita- 
tion, the  great  variability  of  the  many  hydrologic 
elements,  and  the  inaccessibility  of  most  basins 
usually  make  it  economically  infeasible  to  use  con- 
ventional levels  of  instrumentation.  Because  of 
these  economic  considerations,  hydrologic  studies 
in  arid  regions  are  usually  of  the  reconnaissance 
type;  the  more  costly  detailed  studies  are  generally 
restricted  to  experimental  basins  and  to  those 
basins  that  have  major  economic  significance.  A 
thorough  search  of  the  literature  and  personal 
communication  with  workers  in  the  field  of  arid- 
land  hydrology  provided  the  basis  for  this  summa- 
ry of  methods  used  in  both  reconnaissance  and 
detailed  hydrologic  studies.  (Knapp-USGS) 
W72-07286 


EFFICD2NCY  OF  DATA  COLLECTION 
SYSTEMS  IN  HYDROLOGY  AND  WATER 
RESOURCES  FOR  PREDICTION  AND  CON- 
TROL, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-07357 


URBAN  WATER  DATA  NEEDS, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07489 


CASE  STUDY  ON  DESIGN  OF  URBAN  WATER 
DATA  ACQUISITION  SYSTEMS, 

Watermation,  Inc.,  Saint  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07492 
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THERMOLUMINESCENCE:  A  TOOL  FOR  THE 
ENVIRONMENTAL  ANALYSIS  OF  RECENT 
SEDIMENT  CORES, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 

<"es Inst-  .  .  r~  1 A  mi 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07294 


THE       ACCURACY       OF       PARTICLE-SIZE 
ANALYSES  UTILIZING  SETTLING  TUBES, 

Northwestern    Univ.,    Evanston,    111.    Dept.    of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07309 


SIZE        ANALYSIS        OF        FINE-GRAINED 
SUSPENDED  SEDIMENTS:  A  REVIEW, 

Puerto  Rico  Nuclear  Center,  Mayaquez. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-07389 


ERROR  EVALUATION  IN  DETERMINING 
CONCENTRATION  AND  SIZE  OF  FOG  DROPS 
WITH  THE  AELITA  INSTRUMENT, 

For  primary  bibliographic  entry  see  Field  02B. 
W72-07466 


REMOTE  SOIL-WATER  SAMPLING 

TECHNIQUE, 

Connecticut  Univ.,  Storrs.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 

W72-07552 


DETERMINATION  OF  SOIL  MOISTURE  CON- 
TENT USING  MICROWAVE  RADIOMETRY, 

Aerojet-General      Corp.,      El      Monte,      Calif. 

Microwave  Div. 

For  primary  bibliographic  entry  see  Field  02U. 

W72-07581 


END  OF  THE  LANDSLIDE  MENACE, 

B.  Denness. 

New  Scientist,  Vol  53,  No  784,  p  417-419,  Februa- 
ry 24,  1972,4  fig. 

Descriptors:      "Landslides,     "Erosion     control, 

♦Road      construction,      "Engineering     geology, 

Planning,     Model     studies,     Rock     mechanics, 

Drainage. 

Identifiers:  "Landslide  prevention. 

Landslides  continue  to  plague  road  builders  with 
their  unpredictable,  costly,  and  dangerous 
behavior.  However,  engineering  geologists  are 
finding  ways  of  predicting  the  real  (instead  of 
ideal)  stability  of  a  hiUside.  Despite  control  of  the 
heights  and  slopes  of  excavations  and  efforts  to 
prevent  erosion  at  the  toes  of  natural  cliffs,  both 
steep  and  shallow  slopes  in  hard  and  soft  rocks 
collapse.  A  new  physical  model  takes  account  of 
the  variability  of  the  mass  and  also  reduces  the  hit- 
and-miss  approach  to  deriving  the  most  likely 
potential  failure  plane.  It  is  with  this  particular  end 
in  mind  that  a  new  method,  termed  a  self -generat- 
ing failure  analysis,  has  recently  been  developed. 
The  major  difference  between  this  and  the  limiting 
equilibrium  analysis  is  that,  given  a  starting  point, 
the  analysis  of  a  self -generating  failure  is  confined 
to  a  unique  solution,  whereas  a  limiting  equilibri- 
um approach  leads  to  many  possible  solutions.  The 
selection  of  the  starting  point  in  design  procedure 
can  be  made  empirically  by  experience,  or  by  a 
short  computerized  'homing'  procedure. 
(Woodard-USGS) 
W72-07588 


COMPRESSIBILITY    AND    MOLAL    VOLUME 
STUDIES, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  01 B. 

W72-07647 

MARINE  RESOURCES  SPECTROMETER  EX- 
PERIMENT, 

TRW  Systems  Group,  Redondo  Beach,  Calif. 
For  primary  bibliographic  entry  see  Field  05  A. 
W72-07649 

OPTICAL  MULTICHANNEL  ANALYZER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
F.  W.  Karasek. 

Research/Development,  Vol.  23,  No.  1,  p  47-48, 
50,  3  fig,  4  ref ,  January  1972. 

Descriptors:  "Spectroscopy,  "Digital  computers, 
"Automation,  Spectrometers,  Centrifugation, 
Chromatography,  Spectrophotometry,  Instrumen- 
tation, Gas  chromatography. 
Identifiers:  Optical  multichannel  analyzer,  Detec- 
tors, Television  tube,  Recorders,  Centri-chro- 
matography,  Mass  spectrometry,  Mass  spectra. 

A  new  optical  multichannel  analyzer  has  made 
possible  real-time  electronic  scanning  of  spectra  in 
the  spectral  range  of  0.3  to  1.1  microns.  The  instru- 
ment focuses  about  500  segments  of  a  dispersed 
spectrum  on  separate  detector  elements  where 
simultaneous  and  continuous  recording  of  the 
spectrum  occurs.  A  vidicon  television  camera  tube 
provides  the  500-element  detector.  Transient 
phenomena  are  then  displayed  by  electronic 
scanning  of  the  detector  elements,  using  digital 
computer  techniques  with  output  on  a  printer, 
CRT  display,  or  stripchart  recorder.  It  is  possible 
that  this  system  could  permit  the  monitoring  of 
changes  in  a  sample  being  centrifuged.  The 
systems  could  also  allow  rapid  liquid  chromato- 
graphic analysis  without  the  need  to  remove  the 
column  and  identify  the  separated  components. 
Another  possibility  is  the  detection  of  a  mass  spec- 
trum by  the  use  of  suitable  interfacing  of  vidicon 
channels  to  the  individual  mass  positions  of 
dispersed  ions.  (Mortland-Battelle) 
W72-07653 


BETA-GLUCOSIDASE  ENZYME  DETERMINA- 
TION WITH  ION-SELECTIVE  ELECTRODES, 

State   Univ.   of  New   York,   Buffalo.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07656 


DUAL  ULTRAVIOLET  SENSOR, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
F.  W.  Karasek. 

Research/Development,  Vol.  22,  No.  12,  p  23-25, 4 
fig,  6  ref,  December  1971. 

Descriptors:  "Ultraviolet  radiation,  Laboratory 
equipment,  Photometry,  Chemical  analysis. 
Identifiers:  Ultraviolet  sensors,  Ultraviolet  ab- 
sorption, Liquid  chromatography,  Ultraviolet 
filter  photometer,  Ultraviolet  detectors,  Ul- 
traviolet spectrophotometry,  Dual  beam  photome- 
ter. 

The  duoMonitor  instrument  is  a  double-beam,  dual 
wavelength  ultraviolet  filter  photometer  recently 
produced  by  the  Laboratory  Data  Control  Com- 
pany. Using  a  single  UV  source,  the  UV  ab- 
sorbance  of  a  sample  and  a  reference  compound  is 
measured  at  wavelengths  of  254  and  280  nm  simul- 
taneously and  continuously  on  the  same  flow  cell. 
The  absorbance  at  each  wavelength  as  well  as  a 
plot  of  their  differences  is  given  directly  by 
recorder  outputs.  The  instrument  is  especially  use- 
ful as  a  detector  in  liquid  chromatography  due  to 
its  microvolume  dual  flow  cell.  Chromatograms 
from  each  wavelength  provide  qualitative  data; 
tracing  of  the  differential  absorbance  at  these  2 
wavelengths  gives  qualitative  information.  Since 
both  wavelengths  pass  through  the  cells  simultane- 
ously this  difference  is  measured  accurately  and 
sensitively.  Absorbance  changes  of  0.0001  O.D.U. 
can  be  detected.  (Mackan-Battelle) 
W72-07654 


IDENTIFICATION  AND  ESTIMATION  OF 
NEUTRAL  ORGANIC  CONTAMINANTS  IN 
POTABLE  WATER, 

Iowa    State    Univ.,    Ames.    Inst,    for    Atomic 

Research;  and  Iowa  State  Univ.,  Ames.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07666 

BURNER  AND  ULTRASONIC  NEBULIZER  IM- 
PROVEMENTS  FOR  ATOMIC  ABSORPTION 
SPECTROMETRY, 

Illinois  Univ.,  Chicago.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07680 

ADAPTOR  ALLOWING  LIQUID  SEPARATIONS 
IN  VOLUMETRIC  FLASKS, 

Department  of  Scientific  and  Industrial  Research, 

Lower  Hutt  (New  Zealand).  Soil  Bureau. 

T.  W.  Collie. 

Laboratory  Practice,  Vol.  21,  No.  1,  p  31,  January 

1972.  2  fig. 

Descriptors:  "Separation  techniques,  "Volumetric 
analysis,  Valves,  Tubes,  Laboratory  equipment. 
Identifiers:  "Flasks,  Stopcock  valves. 

A  special  adaptor  for  use  with  volumetric  flasks 
consists  of  a  stopcock  with  a  teflon  plug  fitted  to  a 
standard-taper  cone.  An  angled  side-arm  provides 
entry  for  a  teflon  tube  with  a  close  fit  providing  a 
liquid-tight  seal.  Liquids  to  be  separated  are 
shaken  in  a  stoppered  volumetric  flask,  the 
stopper  removed  and  the  flask  tilted  to  allow  inser- 
tion of  the  adaptor.  The  flask  is  then  gently  in- 
verted with  the  stopcock  closed,  the  adaptor  held 
firmly  in  place,  and  the  heavy  phase  is  drawn  off 
through  the  stopcock.  The  system  allows  a  single 
adaptor  to  be  used  for  any  number  of  flasks  of 
similar  size  and  the  special  racks  required  for  con- 
ventional separatory  funnels  are  not  needed.  (Mor- 
tland-Battelle) 
W72-07699 

A  NOTE  ON  INEXPENSIVE  TELEMETRY  OF 
RIVER  SEDIMENT  CONCENTRATIONS, 

Queen's  Univ.,  Kingston  (Ontario). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07709 

ANALYTICAL  MONITORS  USING  ELEC- 
TRODES OF  SEMICONDUCTORS  (GERMANI- 
UM, INDIUM-ANTIMONIDE,  AND  SILICON), 

Garrett  Research  and  Development  Co.,  Inc.,  La 
Verne,  Calif.;  and  Occidental  Petroleum  Corp.,  La 
Verne,  Calif.  ,.„. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-07711 

7C.  Evaluation,  Processing  and 
Publication 

INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  7.  LOWER  MIS 
SISSIPPI  RIVER  BASIN. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  application  to  US  Geol  Survey 
Wash,  DC  20242.  Geological  Survey  Circular,  657 
1972.  67  p,  1  fig. 

Descriptors:  "Hydrologic  data,  "Data  collections 
"Surface  waters,  "Mississippi  River  basin,  "Docu 
mentation,   Drainage   area,   Streamflow,   Gaginj 
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tations,  Flow  measurement,  Frequency,  Reser- 
voirs, Sites,  Peak  discharge,  Low  flow,  Water 
evels. 

dentifiers:  'Lower  Mississippi  River  basin,  Data 
ollection  periods. 

itreamflow  and  reservoir  stations  are  listed  for  the 
,ower  Mississippi  River  basin  for  which  records 
Ave  been  or  are  to  be  published  in  reports  of  the 
ieological  Survey  for  periods  through  September 
0,  1970.  This  index  includes  drainage  areas  and 
eriods  of  data  collections  at  continuous-record 
aging  stations,  crest-stage  partial-record  stations, 
nd  low-flow  partial-record  stations.  (Woodard- 
ISGS) 
Y72-07281 


VDEX   OF   SURFACE-WATER   RECORDS  TO 
EPTEMBER    30,    1970:    PART    6.-M1SSOURI 
IYER  BASIN. 
ieological  Survey,  Washington,  D.C. 

mailable  free  on  application  to  USGS,  Washing- 
>n,  DC.  204242.  Geological  Survey  Circular  656, 
971. 91  p,  lfig,  1  tab. 

lescriptors:  'Hydrologic  data,  'Data  collections, 
Surface  waters,  'Missouri  River,  'Documenta- 
on,  Streamflow,  Gaging  stations,  Flow  measure- 
lent,  Frequency,  Reservoirs,  Sites,  Peak 
ischarge,  Low  flow.  Water  levels, 
lentifiers:  'Missouri  River  basin,  Drainage  areas, 
lata-collection  periods. 

treamflow  and  reservoir  stations  are  listed  for  the 
lissouri  River  basin  for  which  records  have  been 
r  are  to  be  published  in  reports  of  the  Geological 
urvey  for  periods  through  September  30,  1970. 
his  index  includes  drainage  areas  and  periods  of 
ata  collections  at  continuous-record  gaging  sta- 
ons,  crest-stage  partial-record  stations,  and  low- 
ow  partial-record  stations.  (Woodard-USGS) 
/72-07282 


1ACHINE  PROCESSING 

[YDROMETEOROLOGICAL  DATA. 


OF 


/orld  Meteorological  Organization  Technical 
lote  No.  1 15  (WMO  Pub  No  275)  1971 .  79  p,  1  tab, 
S  ref,  10  append. 

lescriptors:  'Data  processing,  'Data  storage  and 
:trieval,  'Publications,  'Hydrologic  data,  Com- 
uter  programs,  Statistics,  Meteorological  data. 

apid  production  of  hydrologic  data  makes  it 
ecessary  to  introduce  automation,  ranging  from 
nail-scale  punch-card  machines  to  large  elec- 
onic  computing  systems,  in  order  to  satisfy  the 
emand  for  information  and  the  development  of 
bserving  techniques.  Data  must  be  safely  stored 
w  long  periods,  and  be  in  forms  suitable  for 
uick,  effective  and  economic  retrieval  and  analy- 
s.  An  assessment  is  made  of  the  present  state  of 
■e  development  and  practice  of  collection,  editing 
nd  conversion  of  data;  of  information  storage  and 
:trieval;  and  of  the  publication  and  analyses  of 
ydrometeorological  data  by  machine  methods, 
he  advantages  and  drawbacks  of  the  different 
ata-processing  machines  and  methods  are 
escribed  in  relation  to  their  application  in  coun- 
ies  at  various  stages  of  development.  The  main 
mphasis  is  on  the  processing  of  data  concerning 
le  main  elements  of  the  hydrological  cycle,  in 
articular  precipitation  and  streamflow.  However, 
iferences  are  also  made  to  other  elements  of  the 
ycle,  such  as  the  meteorological  data  needed  for 
ydrometeorological  studies,  groundwater  levels, 
ail  moisture,  sediment  transport  and  water  quali- 
'.(Knapp-USGS) 
/72-07283 


SUMMARY  OF  METHODS  FOR  THE  COL- 
ECTION  AND  ANALYSIS  OF  BASIC 
[YDROLOGIC  DATA  FOR  ARDD  REGIONS, 

eological  Survey,  Menlo  Park,  Calif. 

or  primary  bibliographic  entry  see  Field  07A. 


W72-07286 


WATER-LEVEL        RECORDS        FOR        THE 
NORTHERN  HIGH  PLAINS  OF  COLORADO, 

1968-72, 

Geological  Survey,  Denver,  Colo. 

W.  E.  Hofstra,  and  R.  R.  Luckey. 

Colorado  Water  Conservation  Board  Basic-Data 

Release  No  24,  1972.  37  p,  1  fig,  1  tab. 

Descriptors:      'Groundwater,      'Water     levels, 
'Hydrologic  data,  'Data  collections,  'Colorado, 
Water      wells,       Water      level       fluctuations, 
Hydrogeology,  Aquifers,  Geology. 
Identifiers:  'Northern  High  Plains  (Colo). 

Water-level  measurements  were  made  during  the 
winter  prior  to  the  1972  irrigation  season  in  more 
than  1,000  wells  in  the  northern  High  Plains  of 
Colorado.  Measurements  for  the  4  preceding  win- 
ters are  also  included  to  serve  as  references  illus- 
trating declining  or  rising  water  levels.  The 
northern  High  Plains  of  Colorado  is  bounded  by 
the  State  line  on  the  east,  the  South  Platte  River  on 
the  north,  the  Arkansas  River  on  the  south,  and 
extends  about  8  miles  west  beyond  Lincoln  Coun- 
ty. The  9,500  square-mile  area  includes  all  or  part 
of  11  counties.  Irrigation  supplies  are  derived  al- 
most entirely  from  wells  tapping  the  Ogallala  For- 
mation. The  Ogallala,  of  Pliocene  and  locally  of 
Miocene  (.)  age,  consists  of  sand,  gravel,  silt,  and 
clay,  and  ranges  in  thickness  from  a  few  feet  on 
the  west  to  as  much  as  400  feet  in  places  near  the 
State  line.  Wells  included  tap  the  following  geolog- 
ic units:  Quaternary  deposits  undivided,  Ogallala 
Formation,  White  River  Group,  and  the  Niobrara 
Formation.  (Woodard-USGS) 
W72-07288 


MATHEMATICAL  SIMULATION  OF  GROUND- 
WATER TRANSPORT  OF  RADIONUCLIDES 
AT  HANFORD  (WASHINGTON), 

Bat  telle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07289 


HYDROLOGIC  CHARACTERIZATION  OF 
FORESTED  WATERSHEDS  IN  ARIZONA,  AUG- 
MENTATION OF  HYDROLOGIC  RECORDS  BY 
DENDROCHRONOLOGICAL  TECHNIQUES, 

Arizona  Univ.,  Tucson.  Lab.  of  Tree-Ring 
Research. 

H.  C.  Fritts,  and  V.  C.  LaMarche. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  600,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Partial  Completion  Report, 
August  12,  1971,  7  p,  4  fig,  2  ref.  OWRR  A-014- 
ARIZ  (1). 

Descriptors:  'Dendrochronology,  Colorado  River, 

Trees,  Runoff,  Arizona,  Streamflow,  'Streamflow 

forecasting,        River        forecasting,        'Forest 

watersheds,     Dating,     'Time     series     analysis, 

Regression  analysis. 

Identifiers:  'Stream  flow  synthesis,  'Multivariate 

analysis. 

The  ring  widths  from  trees  within  a  watershed  are 
used  to  reconstruct  runoff.  Multivariate 
techniques  allow  calibration  of  spatial  and  tem- 
poral variation  in  tree-ring  widths  with  the  existing 
runoff  records.  Multiple  regression  is  then  em- 
ployed to  reconstruct  runoff  prior  to  existing 
records  from  the  variability  in  growth  represented 
by  the  relative  widths  of  tree  rings.  Consideration 
is  given  to  selection  criteria  for  trees  and 
watersheds  and  to  differences  in  response  of  trees 
and  the  response  of  runoff  to  the  same  climatic 
factors.  The  best  predictions  were  those  that  in- 
corporate information  on  tree  growth  prior  to  and 
following  the  year  of  runoff.  The  percentage  of 
variance  in  actual  runoff  accounted  for  by  the 
reconstruction  of  runoff  from  tree  rings  ranged 
from  51  to  82  percent.  The  latter  percentage  is  for 
the  Colorado  River  at  Lees  Ferry,  Arizona.  An  im- 
provement   in    estimates    of    certain    statistical 


parameters  resulted  from  the  increase  in  length  of 
record.  For  example,  the  tree-ring  estimates  in- 
dicate that  13.0  million  acre-feet  per  year  is  a 
better  long-term  mean  for  the  Colorado  River  at 
Lees  Ferry  than  the  observed  mean  for  1898-1967, 
which  is  15.1  million  acre-feet  per  year. 
W72-07359 


WATER    RESOURCES    INVESTIGATIONS    IN 

IDAHO,  1968. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  to  USGS,  Washington, 
DC  20242.  Geological  Survey  Report  of  Investiga- 
tions Folder,  1  sheet,  1969.  8  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Idaho,  'Inter-agency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Idaho  are  sum- 
marized, and  a  selected  bibliography  of  material 
concerning  the  State  is  included.  The  investiga- 
tions program  consists  of  the  collection  of  basic  in- 
formation through  a  hydrologic  data  network, 
areal  hydrologic  or  interpretative  studies,  and 
research  projects.  Research  findings,  the  basic 
data  collected,  and  the  results  of  various  studies 
are  found  in  publications  of  the  Geological  Survey 
and  State  agencies  and  in  technical  journals  and 
other  places.  A  list  is  given  of  State  and  Federal 
agencies,  counties,  and  cities  who  cooperate  in 
different  parts  of  the  program.  The  hydrologic 
data  network  consists  of  229  primary,  secondary, 
and  water  management  streamflow  stations;  365 
groundwater  observation  wells;  and  21  water 
quality  observing  sites.  Small  State  maps  show 
principal  sources  of  groundwater,  mean  annual 
precipitation,  discharge  of  the  principal  rivers,  and 
the  dissolved  solids  in  ground  and  surface  waters. 
A  map,  scale  50  mi  to  the  in.,  shows  by  symbols, 
numbers,  and  colored  outline  the  hydrologic  data 
network  and  investigations  in  Idaho  in  July  1968. 
(Woodard-USGS) 
W72-07390 


WATER  RESOURCES  INVESTIGATIONS  IN 
COLORADO,  1968. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  from  USGS,  Washing- 
ton, DC  20242.  Geological  Survey  Report  of  In- 
vestigations Folder,  1  sheet,  1968.  9  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Colorado,  'Inter-agency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.  S.  Geological  Survey  in  Colorado  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  403  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  3200  groundwater  observation 
wells;  and  50  water  quality  observing  sites.  Small 
State  maps  show  principal  sources  of  ground- 
water, discharge  of  the  principal  rivers,  mean  an- 
nual precipitation,  average  annual  runoff,  sedi- 
ment concentrations  of  rivers,  and  concentrations 
of  dissolved  solids  in  rivers.  A  map,  scale  16  mi  to 
the  in,  shows  by  symbols,  numbers,  and  colored 
outline  the  hydrologic  data  network  and  investiga- 
tions in  Colorado  in  September  1968.  (Woodard- 
USGS) 
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W72-07391 


WATER  RESOURCES  INVESTIGATIONS  IN 
GEORGIA,  1969. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  to  USGS,  Washington, 
DC  20242.  Geological  Survey  Report  of  Investiga- 
tions Folder,  1  sheet,  1969. 6  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
•Georgia,  'Inter-agency  cooperation,  Surveys, 
Research,  Planning,  Hydrologic  data,  Basic  data 
collections,  Streamflow,  On-site  investigations, 
Water  quality,  Dissolved  solids,  Water  level  fluc- 
tuations, Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Georgia  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  135  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  92  groundwater  observation  wells; 
and  22  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
discharge  of  the  principal  rivers,  annual  precipita- 
tion, average  annual  runoff,  and  hardness  in 
ground  and  surface  waters.  A  map,  scale  42  mi  to 
the  in,  shows  by  symbols,  numbers,  and  colored 
outline  the  hydrologic  data  network  and  investiga- 
tions in  Georgia  in  January  1969.  (Woodard- 
USGS) 
W72-07392 


CHEMICAL      QUALITY      OF      WATER      IN 
STREAMS  OF  NORTH  CAROLINA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07460 


EFFECT    OF    USING    AVERAGED    DATA    ON 
THE  COMPUTED  EVAPORATION, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-07472 


GENERATION  OF  SERIALLY  CORRELATED 
NONNORMALLY  DISTRIBUTED  RAINFALL 
DURATIONS, 

Auckland  Univ.  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-07480 


DATA       COLLECTION       FOR       REAL-TIME 

SYSTEMS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07490 


COMPUTER  PROGRAMS  IN  HYDROLOGY, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07520 


ECONOMIC  EVALUATION  OF  THE  IMPACT 
OF  SELECTED  CROP  PRACTICES  ON  WATER 
QUALITY  AND  PRODUCTIVITY--AN  APPLI- 
CATION OF  LINEAR  PROGRAMMING, 

Illinois    Univ.,    Urbana.    Dept.    of    Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07530 


AUTOMATION  OF  CONTROL,  DATA 
ACQUISITION  AND  DATA  PROCESSING  FOR 
THE  NEW  YORK  HARBOR  MODEL, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-07537 


MAPPING     GEOLOGICAL    CONDITIONS    IN 
TUNNELS, 

Southern  California  Metropolitan  Water  District, 

Los  Angeles. 

For  primary  bibliographic  entry  see  Field  08E. 

W72-07544 


USDAHL-70       MODEL       OF       WATERSHED 
HYDROLOGY, 

Agricultural    Research   Service,    Beltsville,    Md. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-07578 


WATER    RESOURCES    INVESTIGATIONS    IN 
ARIZONA,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report    of     Investigations 
Folder,  1  sheet,  1969. 6  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Arizona,  'Inter-agency  cooperation,  'Hydrologic 
data,  Surveys,  Planning,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality. 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Arizona  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities, 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  290  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  860  groundwater  observation  wells; 
and  23  water  quality  observing  sites.  Small  state 
maps  show  principal  sources  of  groundwater, 
discharge  of  the  principal  rivers,  and  the  dissolved 
solids  in  ground  and  surface  waters.  A  map,  scale 
50  mi  to  the  in,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Arizona  in  June  1969.  (Lang- 
USGS) 
W72-07579 


WATER  RESOURCES  INVESTIGATIONS  IN 
ALASKA,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969.  1  fig,  1  map,  1  tab. 

Descriptors:  'Water  resources,  'Investigations, 
'Alaska,  'Inter-agency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  Glaciohydrology,  On-site  investiga- 
tions, Water  quality,  Dissolved  solids,  Water  level 
fluctuations,  Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Alaska  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  117  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  88  groundwater  observation  wells; 
220  water  quality  observing  sites,  and  11  glaciolog- 
ical  study  sites.  A  small  State  map  shows  sites  of 
streamflow  measurements.  A  map,  scale  150  mi  to 


the  in,  shows  by  symbols,  numbers,  and  colored 
outline  the  hydrologic  data  network  and  investiga- 
tions in  Alaska  in  June  1968.  (Woodard-USGS) 

W72-07580 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  GREEN  CREEK, 
BRAZOS  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 
B.  B.  Hampton. 
Geological  Survey  Open-file  Report  (Texas  Dis- 
trict), December  1971. 42  p,  2  fig,  3  tab. 

Descriptors:  'Surface  waters,  'Hydrologic  data, 
'Data  collections,  'Rainfall-runoff  relationships, 
'Texas,  Floods,  Storms,  Flood  control,  Levees, 
Stream  gages,  Discharge  measurement,  Flow 
rates,  Hydrographs,  Mass  curves,  Water  storage. 
Identifiers:  'Green  Creek  (Tex),  Brazos  River 
basin  (Tex). 

The  rainfall,  runoff,  and  storage  data  collected 
during  the  1970  water  year  are  presented  for  46.1- 
square-mile  area  above  the  stream-gaging  station 
Green  Creek  near  Alexander,  Texas.  The  locations 
of  floodwater-retarding  structures  and  hydrologic 
instrument  installations  in  the  area  are  shown.  The 
weighted-mean  rainfall  during  the  1970  water  year 
was  34.80  inches,  or  110  percent  of  the  1931-6 
long-term  mean  annual  rainfall  of  31.67  inches  i 
Dublin,  Texas.  The  monthly-rainfall  totals  range 
from  0.12  inch  in  July  to  6.23  inches  in  October 
The  yearly  mean  discharge  at  the  stream-gaginf 
station  Green  Creek  near  Alexander  was  9.78  cfs 
compared  with  the  12-year  (1959-70)  average  c 
6.44  cfs.  The  annual  runoff  at  the  stream-gagin 
station  was  7.080  acre-feet.  This  runoff  represent 
an  equivalent  depth  of  2.88  inches.  Storms  wen 
selected  for  detailed  rainfall-runoff  computations 
on  the  basis  of  rainfall  totals  and  distribution 
Computations,  together  with  hydrographs  anc 
mass  curves  for  the  storms  are  shown.  (Woodard- 
USGS) 
W72-07595 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  PIN  OAK  CREEK 
TRINITY  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

D.  R.  Myers,  and  B.  B.  Hampton. 

Geological  Survey  Open-file  Report  (Texas  Dis 

trict),  January  1972.  50  p,  2  fig,  7  tab. 

Descriptors:  'Surface  waters,  'Hydrologic  data 
'Data  collections,  'Rainfall-runoff  relationships 
'Texas,  Floods,  Storms,  Flood  control,  Stream 
gages,  Discharge  measurement,  Flow  rates 
Hydrography,  Mass  curves,  Sediment  transport 
Suspended  load. 
Identifiers:  'Pin  Oak  Creek  (Tex),  Trinity  River 
basin  (Tex). 

The  rainfall  and  runoff  data  collected  during  the 
1970  water  year  are  presented  for  the  17.6-square- 
mile  area  above  the  stream-gaging  station  Pin  Oak 
Creek  near  Hubbard,  Tex.  The  locations  of  flood- 
water-retarding structures  and  hydrologic-instru- 
ment  installations  in  the  area  are  shown.  Averag 
rainfall  for  the  1970  water  year  was  39.02  inches, 
or  105%  of  the  long-term  normal  (1931-60)  rainfal 
of  37.06  inches.  The  monthly  rainfall  totals  ranged 
from  0.20  inch  in  June  to  10.53  inches  in  Sep- 
tember. The  yearly  mean  discharge  at  the  stream- 
gaging  station  Pin  Oak  Creek  near  Hubbard  wa 
9.50  cfs,  compared  with  the  14-year  (1957-70) 
average  of  11.6  cfs.  The  annual  runoff  at  the  gag- 
ing station  was  6,880  acre-feet,  or  7.33  inches 
which  represents  19%  of  the  total  rainfall.  Storms 
were  selected  for  detailed  rainfall-runoff  computa- 
tions on  the  basis  of  rainfall  totals  and  distribution 
Because  suspended-sediment  data  for  the  1965 
water  year  were  unavailable  for  inclusion  in  the 
previous  annual  report,  the  data  are  presentee 
with  the  1970  water  year  data.  (Woodard-USGS) 
W72-07596 
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►EX  OF  SURFACE-WATER  RECORDS  TO 
>TEMBER  30,  1970:  PART  4.--ST. 
WRENCE  RIVER  BASIN. 

jlogical  Survey,  Washington,  D.C. 

lilable  free  on  application  to  USGS,  Washing- 
,  D.C.  20242.  Geological  Survey  Circular  654, 
1.43p,  lfig,  ltab. 

criptors:  'Hydrologic  data,  *Data  collections, 
rface  waters,  *St.  Lawrence  River,  'Docu- 
ltation,  Streamflow,  Gasing  stations,  Flow 
isurement,  Frequency,  Reservoirs,  Sites,  Peak 
harge ,  Low  flow,  Water  levels, 
itifiers:  *St.  Lawrence  River  Basin,  Drainage 
is.  Data-collection  periods. 

amflow  and  reservoir  stations  are  listed  for  the 
Lawrence  River  basin  for  which  records  have 
a  or  are  to  be  published  in  reports  of  the 
■logical  Survey  for  periods  through  September 
1970.  This  index  includes  drainage  areas  and 
ods  of  data  collections  at  continuous-record 
ng  stations,  crest-stage  partial-record  stations, 
low-flow  partial-record  stations.  (Woodard- 
3S) 
2-07603 


EX  OF  SURFACE-WATER  RECORDS  TO 
TEMBER  30,  1970:  PART  9.--COLORADO 
ER  BASIN. 

■logical  Survey,  Washington,  D.C. 

■logical  Survey  Circular  659,  1971.  55  p,  1  fig,  1 


criptors:  'Hydrologic  data,  'Data  collections, 

rface  waters,  'Colorado  River  basin,  'Docu- 

itation,   Streamflow,   Gaging   stations,    Flow 

surement,  Frequency,  Reservoirs,  Sites,  Peak 

harge,  Low  flow,  Water  levels. 

itifiers:      Drainage      areas,      Data-collection 

ods. 

amflow  and  reservoir  stations  are  listed  for  the 
arado  River  basin  for  which  records  have  been 
re  to  be  published  in  reports  of  the  Geological 
vey  for  periods  through  September  30,  1970. 
i  index  includes  drainage  areas  and  periods  of 
i  collections  at  continuous-record  gaging  sta- 
s,  crest-stage  partial-record  stations,  and  low- 
( partial-record  stations.  (Woodard-USGS) 
!-07604 


EX  OF  SURFACE-WATER  RECORDS  TO 
TEMBER  30,  1970:  PART  8.--WESTERN 
LF  OF  MEXICO  BASINS. 

logical  Survey,  Washington,  D.C. 

lilable  free  on  application  to  USGS,  Washing- 
D.C.  20242.  Geological  Survey  Circular  658, 
l.53p,  lfig,  ltab. 

criptors:  'Hydrologic  data,  'Data  collections, 
rface  waters,  'Gulf  of  Mexico,  'Documenta- 
,  Streamflow,  Gaging  stations,  Flow  measure- 
it,  Frequency,  Reservoirs,  Sites,  Peak 
harge,  Low  flow.  Water  levels, 
itifiers:  'Western  Gulf  of  Mexico  basins, 
inage  areas,  Data  collection  periods. 

amflow  and  reservoir  stations  are  listed  for  the 
item  Gulf  of  Mexico  basins  for  which  records 
e  been  or  are  to  be  published  in  reports  of  the 
■logical  Survey  for  periods  through  September 
1970.  This  index  includes  drainage  areas  and 
ods  of  data  collections  at  continuous-record 
ng  stations,  crest-stage  partial-record  stations, 
^low-flow  partial-record  stations.  (Woodard- 
3S) 
2-07605 


LNNING  AND  USING  UTILITY  MAPS, 

t  Bay   Municipal   Utility   District,   Oakland, 

i. 

'■  Larkin,  and  B.  B.  Grant. 


Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  4,  p  213-218,  1  photo,  3  map, 
April  1971. 

Descriptors:  'Mapping,  'Maps,  'Planning,  Re- 
gional development,  Information  exchange.  Data 
processing,  Utilities,  California,  'Water  supply, 
'Water  utilization. 

Identifiers:  'Utility  maps,  'East  Bay  Municipal 
Utility  District  (Calif),  State  plane  coordinate 
system,  Geographic  information  system,  'San 
Francisco  Bay. 

The  East  Bay  Municipal  Utility  District  provides 
water  service  to  over  one  million  residents  in  two 
counties  and  fifteen  cities  through  3,500  miles  of 
distribution  pipes.  The  Utility  District  had  been 
struggling  for  years  with  a  set  of  maps  which  in- 
cluded nearly  every  error  incorporated  into  the 
public  land  records,  and  many  of  its  own  errors. 
Map-user  confidence  had  been  destroyed.  An  or- 
ganization known  as  the  East  Bay  Council  on  Sur- 
veying and  Mapping  was  formed.  It  was  made  up 
of  technical-level  personnel  from  nearly  all  public 
agencies  and  several  private  firms  concerned  with 
East  Bay.  It  was  realized  that  if  all  survey  records 
and  maps  were  related  to  a  single  reference 
scheme,  the  sharing  and  exchanging  of  location  in- 
formation would  be  greatly  facilitated.  The  com- 
mon denominator  for  locations,  emerging  in  nearly 
all  regional  planning  studies  and  mapping  projects 
is  the  state  plane  coordinate  system.  This  system 
provides  a  firm  basis  for  the  high-quality,  well- 
structured  maps  essential  for  water  utility  records. 
In  a  particular  region,  the  utilities  and  other  agen- 
cies use  state  coordinates  as  the  basis  for  their  lo- 
cation records,  the  sharing  and  exchange  of  loca- 
tion-related data  of  mutual  interest  are  facilitated. 
Regional  information  systems  are  being  developed 
and  the  water  utilities  must  also  get  involved  and 
be  prepared  to  share  and  use  these  systems.  There- 
fore, they  must  also  participate  and  be  influential 
in  regional  information  system  development.  The 
keys  to  an  effective  geographic  information 
system  may  well  be  the  utility  maps,  state  coor- 
dinates, and  data  processing.  (Strachan-Chicago) 
W72-07618 


SHORT    CUT    FUSED    PEAK    RESOLUTION 
METHOD  FOR  CHROMATOGRAMS, 

International  Business  Machines  Corp.,  Palo  Alto, 

Calif.  Data  Processing  Div. 

S.  M.  Roberts. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  502-508,  4 

fig,  3  tab,  4  ref ,  March  1972. 

Descriptors:  'Chromatography,  'Data  processing, 
Automation,  Methodology,  Mathematical  models, 
Least    squares    method,    Mathematical    studies, 
Methodology,  Pollutant  identification. 
Identifiers:  Chromatograms. 

A  simple,  fast  and  effective  computation  method 
has  been  devised  for  resolving  fused  peaks  of 
chromatograms.  If  the  underlying  curves  are 
Gaussian,  the  method  has  a  sound  theoretical  basis 
and  can  produce  fits  comparable  to  least  squares 
approximations.  If  the  underlying  curves  are  not 
Gaussian,  the  user  can  still  apply  the  method  to  the 
mathematical  model  he  deems  appropriate.  This 
'short-cut'  method  was  tested  and  compared  to  the 
least  squares  method  using  true  Gaussian  curves 
and  actual  chromatographic  data.  Tabulated  data 
show  that  the  'short-cut'  method  gave  results 
which  compared  favorably  with  those  of  the  least 
squares  method.  The  principal  advantages  of  this 
computation  method  are  its  (1)  speed  of  computa- 
tion, (2)  requirements  for  only  two  data  points  per 
peak,  (3)  simplicity,  (4)  ease  of  programming,  and 
(5)  satisfactory  fits.  (Holoman-Battelle) 
W72-07655 


COMPUTER  MATCHING  OF  PYROLYSIS 
CHROMATOGRAMS  OF  PATHOGENIC 
MICROORGANISMS, 

Emory  Univ.,  Atlanta,  Ga.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07671 


NEW      COMPUTERIZED      INFRARED      SUB- 
STANCE IDENTIFICATION  SYSTEM, 

Pennsylvania     State     Univ.,     University     Park. 

Materials  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07679 


A  COMPOUND  CLASSIFIER  BASED  ON  COM- 
PUTER ANALYSIS  OF  LOW  RESOLUTION 
MASS  SPECTRAL  DATA,  GEOCHEMICAL 
AND  ENVIRONMENTAL  APPUCATIONS, 

Bristol  Univ.  (England).  School  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-07687 


MODULAR  MINI-COMPUTER  PERMITS  UNIT 
CONTROL. 

Chemical   Engineering,    Vol.   79,   No.   4,   p   42, 
February  21,  1972. 

Descriptors:  'Computers,  'Data  processing, 
Equipment,  'Instrumentation,  'Automatic  con- 
trol, Automation,  Electronic  equipment,  Research 
equipment,  Digital  computers. 
Identifiers:  'Unit  Operations  Controller,  Recor- 
ders. 

Control  Automation  Technology  Company  (CAT- 
CO)  of  Houston  has  developed  a  new,  low-cost 
mini-computer  called  Unit  Operations  Controller 
(UOC)  which  combines  a  computer,  digital  dis- 
play, recording  modules,  alarm  modules,  control- 
lers, data  display  devices,  manual  operation  fea- 
tures, and  backup  controls  and  power.  It  comes 
programmed  to  control  a  single  unit  e.g.  a  distilla- 
tion column  or  chemical  reactor.  Costs  range  from 
$40,000  to  $60,000  depending  upon  application.  Up 
to  60  inputs  can  be  handled,  though  35-40  are  nor- 
mal. The  computer  can  handle  20-30  control  loops. 
Logging  functions  are  provided,  and  up  to  5 
process  chromatographic  analyzers  can  be  pro- 
grammed. Temperature,  pressure,  and  composi- 
tional variations  for  all  orifice-type  flow  measure- 
ments are  automatically  compensated  for.  Nine 
recorders  are  provided,  allowing  an  operator  to 
switch  from  one  service  to  another.  Input  varia- 
bles can  be  integrated  or  summed  over  any  time 
period  up  to  24  hr.  (Mackan-Battelle) 
W72-07692 


A  COMPUTER  PROGRAM  FOR  IDENTIFYING 
MICROORGANISMS, 

Quincy  Coll.,  111. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07696 


A  DOUBLE  SAMPLING  SCHEME  FOR  ESTI- 
MATING FROM  MISCLASSIFIED  MUL- 
TINOMIAL DATA  WITH  APPLICATIONS  TO 
SAMPLING  INSPECTION, 

New  York  Univ.,  N.Y.  Dept.  of  Quantitative  Anal- 
ysis. 

A.  Tenenbein. 

Technometrics,  Vol.  14,  No.  1,  p  187-202,  Februa- 
ry 1972.  ltab,  4  ref. 

Descriptors:  'Quality  control,  'Data  collection, 
'Measurement,  'Sampling,  Mathematical  studies, 
'Statistical  methods,  Cost  analysis,  Estimating 
equators,  Estimated  costs. 

Identifiers:  Double  sample  procedures,  Misclas- 
sified  data,  Estimation,  Sample  size  determina- 
tion, Sampling  inspection,  Precision,  Variance, 
Bias. 

It  is  assumed  that  two  measuring  devices  or 
methods  are  available  to  classify  units  into  one  of  r 
(1,2,3,  ...r)  mutually  exclusive  categories.  One 
device  is  an  expensive  procedure  which  correctly 
classifies  units;  the  "ther  device  is  a  cheaper 
procedure  which  tends  to  misclassify  units.  It  is 
often  desired  to  estimate  multinomial  proportions 
from  data  which  have  been  misclassified  (One 
such  area  is  the  sampling  inspection  area  of  quality 
control).  A  double  sampling  scheme  is  presented 
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which  will  provide  an  estimate  of  the  proportions 

Pi(i  =  1,2 r).  First  a  sample  of  N  units  is  taken, 

and  the  fallible  classifications  are  obtained; 
secondly,  a  subsample  of  n  units  is  drawn  from  the 
main  (N)  sample  and  the  true  classification  ob- 
tained. Maximum  probability  estimates  of  Pi  are 
derived  along  with  their  asymptotic  variances. 
Values  n  and  N  can  be  used  to  minimize:  (1),  the 
measurement  costs  for  a  fixed  precision  of  estima- 
tion and  (2),  the  precision  for  fixed  cost.  The 
procedures  for  estimating  and  allocating  sample 
size  are  illustrated  by  an  example  in  quality  control 
and  optimum  values  of  n  and  N  are  derived. 
(Mackan-Battelle) 
W72-07725 


WATER    RESOURCES    INVESTIGATIONS    IN 
ALABAMA,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report    of     Investigations 
Folder,  1  sheet,  1969.  9  fig,  1  map. 

Descriptors:  *Water  resources,  "Investigations, 
'Alabama,  'Inter-agency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality. 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Network,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  programs. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Alabama  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  98  prima- 
ry, secondary,  and  water  management  streamflow 
stations;  58  groundwater  observation  wells;  and  41 
water  quality  observing  sites.  Small  State  maps 
show  principal  sources  of  groundwater,  mean  an- 
nual precipitation,  average  annual  runoff, 
discharge  of  the  principal  rivers,  and  water  proper- 
ties in  ground  and  surface  waters.  A  map,  scale  40 
mi  to  the  in,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Alabama  in  October  1968. 
(Woodard-USGS) 
W72-07736 


WATER    RESOURCES    INVESTIGATIONS    IN 
DELAWARE,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report     of     Investigations 
Folder,  1  sheet,  1969.  3  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Delaware,  'Inter-agency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Delaware  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  16  prima- 
ry, secondary,  and  water  management  streamflow 
stations;  8  groundwater  observation  wells;  and  10 
water  quality  observing  sites.  Small  State  maps 
show  average  discharge  at  gaging  stations,  average 
daily  water  consumptior  and  water  problem 
areas.  A  map,  scale  10  mi  to  the  in,  shows  by  sym- 
bols, numbers,  and  colored  outline  the  hydrologic 
data  network  and  investigations  in  Delaware  in 
December  1968.  (Woodard-USGS) 
W72-07737 


FLOOD  OF  JANUARY  1969  NEAR  CUCAMON- 
GA,  CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07738 


HYDROLOGY  OF  THE  SAN  LUIS  VALLEY, 
SOUTH-CENTRAL  COLORADO, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07739 


AVAILABILITY  AND  QUALITY  OF  GROUND 
WATER  IN  THE  MEDFORD  AREA,  JACKSON 
COUNTY,  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07740 


WATER  RESOURCES  DATA  FOR  THE  TRUST 
TERRITORY  OF  THE  PACIFIC  ISLANDS--19- 
68-1970  SURFACE-WATER  RECORDS, 

Geological  Survey,  Honolulu,  Hawaii. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07741 


WATER  QUALITY  AT  SELECTED  LOCATIONS 
IN  THE  SAN  ANTONIO  AREA,  TEXAS- 
-PROGRESS  REPORT,  1972, 

Geological    Survey,    San   Antonio,   Tex.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07755 


GROUND-WATER   LEVELS  IN  THE  UNITED 
STATES,  1966-70:  NORTHWESTERN  STATES. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07756 


GROUND-WATER    LEVELS   IN   THE   UNITED 

STATES,  1965-69:  SOUTH-CENTRAL  STATES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07757 


GROUND-WATER    LEVELS   IN   THE   UNITED 
STATES,  1964-1968:  SOUTHEASTERN  STATES. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07758 


INDEX   OF  SURFACE-WATER  RECORDS  TO 

SEPTEMBER  30,  1970:  PART  16.  HAWAH  AND 

OTHER  PACIFIC  AREAS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-07759 

08.  ENGINEERING  WORKS 
8A.  Structures 


ENVIRONMENTAL  STATEMENT  ON  ALMONT 
FLOOD  CONTROL  PROJECT  MEASURE, 
LEWIS  AND  CLARK  1805  RC  AND  D  PRO- 
JECT, NORTH  DAKOTA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  655F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  27  p,  1 1  append. 

Descriptors:  'North  Dakota,  'Flood  protection, 
'Dikes,  'Diversion  structures,  'Channel  improve- 
ment, Floodproofing,  Floodways,  Alteration  of 
flow,  Flood  routing,  Average  flow,  River  flow, 


Ecological  distribution,  Diversion  dams,  Channe 

ing,  Natural  streams,  Flood  routing,  Environmer 

tal  effects. 

Identifiers:   'Environmental  Impact  Statement! 

•Almont(N.D.). 

The  flood  control  project  would  protect  Almon 
North  Dakota,  from  floods  up  to  and  includir 
100-year  frequency.  The  project  will  consist  of  a] 
proximately  2.3  miles  of  dikes,  0.2  mile  of  fiel 
diversions,  and  0.2  mile  of  channel.  Destruction  c 
approximately  one  acre  of  trees  and  brush,  isoL 
tion  of  about  6,100  feet  of  Big  Muddy  Creek  froi 
the  Creek  ecosystem,  and  detraction  from  ti 
area's  natural  beauty  are  the  project's  adverse  ei 
vironmental  effects.  Alternatives  considered  ii 
elude:  (1)  no  action;  (2)  a  dike  system  which  woul 
not  alter  the  Creek  and  its  system  of  oxbows;  ( 
construction  of  a  diversion  dam  west  of  the  cil 
and  a  channel  and  dike  system  north  of  the  city;  (• 
allowing  low  flows  to  continue  in  the  oxbov 
within  the  proposed  dike  system;  and  (5)  reloci. 
ing  the  town  out  of  the  floodplain.  Annual  prima) 
benefits  of  the  proposed  project  are  estimated 
$14,364,  including  benefits  from  floodwat 
damage  reduction,  reductions  in  proper 
depreciation,  loss  of  time,  and  repair  and  clean  i 
measures.  The  comments  of  interested  feder; 
state,  and  local  agencies  are  included.  (Blan 
Florida) 
W72-07413 


OAK  BLUFFS  TOWN  BEACH,  MARTHA 
VINEYARD,  MASSACHUSETTS  (FINAL  El 
VDIONMENTAL  IMPACT  STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  E 
gland  Div. 

Available  from  the  National  Technical  Inform 
tion  Service  as  PB-201  309F,  $3.00  in  paper  cop 
$0.95  in  microfiche.  July  1971.  20  p,  1  map  11  a 
pend. 

Descriptors:  'Recreation  facilities,  'Beach  ei 
sion,  'Environmental  effects,  Project  plannin 
Beaches,  Land  use,  Recreation  demand,  Tourist 
Seawalls,  Dredging,  Silting,  Administrative  age 
cies,  Governmental  interrelations,  Public  benefi' 
Recreation,  Project  benefits,  Shellfish,  Mi 
sachusetts. 

Identifiers:  'Oak  Bluffs  Town  Beach  (Mass 
'Environmental  Impact  Statements. 

The  Oak  Bluffs  Town  Beach  project  consists  o: 
public  beach  constructed  of  sand  fill  with  a  t< 
minal  groin  at  its  end  to  prevent  erosion.  Sand  1 
the  project  will  come  from  an  inland  source.  T 
original  beach  eroded  to  a  width  of  ten  to  fifte 
feet  at  high  tide.  Without  the  beach  as  a  buffer,  t 
destructive  forces  of  the  ocean  will  have  direct ; 
cess  to  shorefront  structures.  In  addition 
furnishing  protection  from  erosion,  the  improv 
beach  will  restore  the  recreational  potential  whi 
was  lost  through  beach  erosion.  The  construct] 
of  the  groin  at  the  southern  extremity  will 
required  to  prevent  erosion.  There  were  no  ; 
ticipated  adverse  environmental  effects  identifii 
Placement  of  beach  sand  will  be  carried  out  so 
to  minimize  any  siltation  or  turbidity.  Alternate 
includes  an  offshore  breakwater,  which  would 
very  expensive  and  would  detract  from 
aesthetics  of  the  beach.  Groins  could  be  plac 
without  any  sandfill,  but  this  would  not  prov 
for  the  needed  and  desired  wider  beach.  (Bracki 
Florida) 
W72-07414 


LAFAYETTE  LAKE,  WILDCAT  CREL 
WABASH  RIVER  BASIN,  INDIANA  (FINAL  I 
VHtONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Inten- 
tion Service  as  PB-202  057F,  $3.00  in  paper  co, 
$0.95  in  microfiche.  August  20,  1971.  30  p,  6  ■ 
pend. 
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riptors:  'Indiana,  *Dam  construction,  *Flood 
ction,  *Water  quality  control,  'Recreation 
ind,  *Environmental  effects,  Damsites,  Flood 
5,  Mixed  forests,  Land  use,  Impounded 
■s.  River  flow,  Design  flow,  Project  benefits, 
ct  planning,  Boating,  Multiple-purpose  pro- 

ifiers:  'Environmental  Impact  Statements, 
lyette  Lake  (Ind.). 

Lafayette  Lake  project,  consisting  of  a 
ite  near  Lafayette,  Indiana,  and  resulting  lm- 
dment  in  three  counties,  is  a  multiple  purpose 
opment  which  includes  flood  control,  water 
;y  control,  fish  and  wildlife  recreation,  and 
al  recreation.  The  environmental  impact  of 
project  is  to:  provide  flood  protection  to 
stream  lands;  improve  downstream  water 
:y;  convert  private  land  to  public  use;  provide 
ing  area  for  migrating  waterfowl;  accelerate 
development,  provide  a  recreation  area;  and 
re  old  mill  dam  in  upstream  reach  of  1m- 
Iment.  Unavoidable  adverse  effects  from  im- 
itation of  the  plan  include  detrimental  ef- 
to  the  area's  natural  aesthetics,  loss  of  wil- 
habitat,  loss  of  woodlands,  loss  of  natural 
n  and  stream  bank  environment,  possible  ad- 
effects  on  the  ecological  balance  of  the  area, 
isruption  of  a  peaceful  rural  life  style.  An  in- 
e  in  noise  level  and  air  pollution  can  be  ex- 
it from  area  development;  however,  urban 
;  development  is  projected  for  the  area  even 
project  is  not  implemented.  Various  struc- 
and  non-structural  alternatives  to  the 
ised  action  are  summarized  as  well  as  the 
lents  from  various  federal,  state,  and  local 
lies.  (Blank-Florida) 
07415 


YSVILLE  LAKE,  LITTLE  KANAWHA, 
r  VIRGINIA  (FINAL  ENVIRONMENTAL 
LCT  STATEMENT). 

'  Engineer  District,  Huntington,  W.Va. 

able  from  the  National  Technical  Informa- 
iervice  as  PB-202  056-F,  $3.00  in  paper  copy, 
in  microfiche.  August  19,  1971.  39  p,  8  ap- 


riptors:  'Environmental  effects,  'West  Vir- 
'Dam  construction,  'Multiple  purpose 
voirs,  Flood  control,  Flood  protection, 
s,  Dams,  Flow  control.  Impoundments, 
•voirs,  River  regulation,  Water  control,  Im- 
Jed  waters,  Silting,  Flow  augmentation, 
mflow,  Water  quality  control,  Water  proper- 
rurbidity. 

ifiers:  'Little  Kanawha  River  (W.Va.),  'En- 
mental  Impact  Statements. 

Jurnsville  Lake  Project  consists  of  construe - 
md  operation  of  a  dam  and  other  facilities  on 
-ittle  Kanawha  River  in  Braxton  County, 
Virginia,  for  flood  control,  general  recrea- 
fish  and  wildlife  enhancement,  and  incidental 
dopment  purposes.  The  area's  environmen- 
tting  consists  of  rolling  hills  and  timberland. 
S-acre  impoundment  will  create  a  new  aquatic 
onment.  As  a  result  of  impoundment,  water 
sed  will  differ  in  characteristics,  and  the 
•  table  will  probably  be  raised  slightly.  Ad- 
effects  on  water  quality  resulting  from  im- 
dment  are  expected  to  be  slight  and  will  be 
t  by  improved  quality  resulting  from  regu- 
flow.  A  single-purpose  alternative  or  a  com- 
ion  of  alternatives  with  less  adverse  effects 
I  be  used.  A  comprehensive  alternative  pro- 
,  however,  would  be  economically  unfeasi- 
idministratively  complex,  beyond  the  limits 
deral  action,  and  would  still  have  adverse 
iquences.  Immediate  effect  on  the  economy 
>e  adverse,  but  in  the  long  run  the  economy 
be  improved.  A  reach  of  natural  stream, 
ts,  agricultural  land  and  archeological  and 
lical  resources  will  be  lost.  Agency  comments 
generally  favorable.  (Doise-Florida) 
07416 


RED  RIVER  OF  THE  NORTH  AT  PEMBINA, 
NORTH  DAKOTA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Paul,  Minn. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  674-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  1971.  27  p,  9  append. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Water  management  (Applied),  'Levees, 
Flood  plain  zoning.  Drainage  systems,  Flood 
plains,  Flood  protection,  Non-structural  alterna- 
tives, Flood  damage,  Floodways,  Rivers,  Control, 
Floodwalls,  Barriers,  Shore  protection,  North 
Dakota. 

Identifiers:  'Environmental  impact  statements, 
Pembina  (N.D.). 

The  environmental  impact  of  local  flood  control 
protection  project  on  the  Red  River  of  the  North  at 
Pembina,  North  Dakota  is  considered.  The  project 
consists  of  levees,  floodwalls,  and  interior 
drainage  facilities  which  are  designed  to  improve 
and  supplement  the  city's  inadequate  levee 
system.  The  effected  area  supports  a  highly 
productive  agricultural  operation  but  has  little  wil- 
dlife or  fishing  value.  Plant  and  animal  life  would 
be  affected  very  little  since  urban  and  agricultural 
development  have  already  altered  the  original 
ecology.  Adverse  effects  include  loss  of  a  small 
portion  of  the  natural  floodplain,  restriction  of  ac- 
cess to  and  view  of  the  river  channel,  and  altera- 
tion of  a  three  acre  area  required  to  unload  an  un- 
stable riverbank.  None  of  these  effects  is  con- 
sidered serious.  One  alternative  is  to  take  no  ac- 
tion, but  this  is  not  feasible  because  a  failure  of  the 
inadequate  system  might  result  in  catastrophic 
damages  and  potential  loss  of  human  life.  Assum- 
ing proper  maintenance,  the  project  would  last  as 
long  as  the  need  existed.  Agency  comments  on  the 
report  are  generally  in  agreement.  (Doise-Florida) 
W72-07859 


BEAVER  BROOK  LAKE,  KEENE,  NEW 
HAMPSHIRE  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB198  902-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche. 

Descriptors:  'Environmental  effects,  'River  basin 
development,  'Reservoir  storage,  'Flood  control, 
New  Hampshire,  Governmental  interrelations, 
Water  resources  development,  Flood  plain  zoning, 
Recreation,  Water  sports,  Recreation  facilities, 
Water  supply,  Water  resources,  Hunting,  Wet- 
lands, Shallow  water,  Wildlife  conservation. 
Identifiers:  'Environmental  impact  statements, 
'Beaver  Brook  Lake  (N.  H.),  'Keene  (N.  H.). 

The  proposed  project  will  be  located  on  Beaver 
Brook,  1.5  statute  miles  upstream  from  Keene, 
New  Hampshire.  The  project  is  part  of  the  flood 
control  plan  for  the  Connecticut  River  Basin  and 
will  provide  storage  for  flood  control,  general 
recreation,  fish  and  wildlife  conservation,  and  fu- 
ture domestic  water  supply.  Approximately  950 
acres  of  land  will  be  required,  203  of  which  will 
become  a  permanent  pool.  The  environmental  im- 
pact of  the  project  includes  the  loss  of  approxi- 
mately 175  acres  of  forest  area,  25  acres  of  wet- 
land habitat,  and  2  miles  of  moderate  quality 
stream  habitat.  Benefits  include  greater  flood 
prevention,  creation  of  a  water  recreation  area, 
and  reservoir  storage  to  meet  future  water  supply 
needs  of  Keene.  Adverse  environmental  effects 
include  loss  of  the  stream  and  forest  area.  Mitiga- 
tion measures  will  provide  50  acres  of  new  wetland 
habitat  through  a  sub-impoundment  within  the 
project  area.  Alternatives  considered  were:  no 
development,  channel  improvement,  and  diver- 
sion and  relocation  of  Beaver  Brook.  (Horwitz- 
Florida) 
W72-07861 


PAINTSVILLE  LAKE,  PAINT  CREEK,  BIG 
SANDY  RIVER  BASIN,  KENTUCKY  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB202  058F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  30, 1970.  30  p,  8  append. 

Descriptors:  'Flood  control,  'Flow  control, 
'Community  development,  'Dam  construction, 
'Environmental  effects,  Dams,  Water  quality  con- 
trol, Recreation,  Land  use,  Flow  rates,  Flood 
damages,  Reservoir  releases,  Flood  protection, 
Flow  augmentation,  Forests,  Wildlife  habitats, 
Fish  populations,  Erosion,  Siltation,  Economic 
justification,  Kentucky. 

Identifiers:  'Paintsville  Lake  (Ky.),  'Environmen- 
tal impact  statements. 

The  Paintsville  Lake  Project  consists  of  the  con- 
struction and  operation  of  a  dam  and  other  facili- 
ties for  water  quality  control,  recreation,  flood 
control,  and  incidental  redevelopment  benefits. 
The  project  calls  for  conversion  of  a  stretch  of 
natural  stream  into  a  lake,  the  regulation  of 
downstream  flow,  and  a  change  in  land  use  in  the 
lake  area.  The  current  cost-benefit  ratio  is  1.3. 
Highly  variable  flows  of  Paint  Creek  contribute  to 
problems  of  flood  control  and  water  quality  con- 
trol and  impair  fishing  in  the  area.  Maintenance  of 
a  pool  for  water  storage  and  its  controlled  release 
will  improve  flood  control,  recreation,  and  water 
quality  by  regulating  creek  flow.  Flood  protection 
resulting  from  the  project  will  increase  the  attrac- 
tiveness of  the  land  downstream  and  will  change 
existing  land  use  patterns  to  a  higher  economic 
use.  Loss  of  cropland  and  wildlife  habitat  will  be 
an  unavoidable  result  of  the  project.  The  loss  of 
part  of  the  natural  stream  is  another  unavoidable 
adverse  environmental  effect.  Commentsof  in- 
terested agencies  are  included.  (Brackins-Florida) 
W72-07862 


8B.  Hydraulics 


USE  OF  WEIRS  AND  FLUMES  IN  STREAM 
GAUGING. 

World  Meteorological  Organization  Technical 
Note  No  117  (WMO  Pub  No  280),  1971.  57  p,  22 
fig,  10tab,42ref. 

Descriptors:  'Discharge  measurement,  'Stage- 
discharge  relations,  'Stream  gages,  'Instrumenta- 
tion, Wiers,  Flumes,  Gaging  stations,  Water  mea- 
surement. 

Information  is  given  on  flow-measuring  methods 
utilizing  artificial  control  sections  of  such  a  shape 
that  head-discharge  relationships  can  be  deter- 
mined from  measured  water  levels  without  the 
necessity  of  calibration,  that  is,  by  application  of 
discharge  formulas.  General  guidelines  are  given 
on  the  use  and  installation  of  such  artificial  con- 
trols. Detailed  description,  basic  equations,  design 
and  relevant  figures  and  tables  are  given  for  dif- 
ferent types  of  thin-plate  weirs,  for  broad-crested 
and  other  long-base  weirs,  and  for  standing-wave 
flumes.  (Knapp-USGS) 
W72-07284 


HYDRAULIC  MODEL  STUDIES  OF  THE  IN- 
TAKE-OUTLET STRUCTURE  FOR  THE  PUMP- 
-GENERATION  FACILITY  AT  MORMON  FLAT 
DAM,  SALT  RTVER  PROJECT,  ARIZONA, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
T.  J.  Rhone. 

Available  from  NTIS,  Springfield,  Va,  22151  as 
PB-204  635,  $3.00  paper  copy,  $0.95  in  microfiche. 
Report  REC-ERC-71-31,  August  1971.  13  p,  9  fig, 
ltab. 

Descriptors:  'Hydraulic  models,  'Flow  charac- 
teristics, 'Pumped  storage,  'Reservoir  operation, 
'Arizona,  Pumping,  Intakes,  Outlets,  Hydraulic 


103 


Field  08— ENGINEERING  WORKS 
Group  8B — Hydraulics 


design,  Engineering  structures,  Hydraulic  struc- 
tures, Fluid  mechanics,  Pressure  tunnels,  Eddies, 
Head  loss,  Velocity,  Turbulent  flow,  Pump  tur- 
bines. 

Identifiers:  Flow  distribution,  *Mormon  Flat  Dam 
(Ariz). 

Hydraulic  model  studies  were  made  to  determine 
flow  characteristics  in  the  upper  intake-outlet 
structure  of  the  Mormon  Flat  Dam  pump-genera- 
tion facility  in  Arizona.  Of  particular  concern  were 
the  velocity  distribution  and  turbulence  conditions 
at  the  trashrack  location  during  the  pumping  cycle. 
The  studies  showed  that  the  flow  was  not  evenly 
dispersed  in  the  initial  structure  which  had  20.5 
deg  diverging  sidewalk  and  parallel  floor  and  roof. 
Three  additional  intake-outlet  structures  with 
lesser  sidewall  divergence  were  studied.  Ultimate- 
ly selected  was  a  structure  with  13  deg  10  minute 
diverging  sidewalls  and  5  deg  divergence  in  the 
floor  and  roof.  Primarily  for  structural  reasons, 
the  structure  included  one  pier  at  the  penstock  end 
and  three  piers  at  the  reservoir  end.  Flow  distribu- 
tion was  adequate.  Although  velocities  varied 
from  1.0  fps  to  about  12.5  fps  in  different  trashrack 
sections,  the  velocity  difference  in  any  one  section 
was  usually  consistent.  Head  losses  in  the  struc- 
ture were  from  0.6  to  0.77  of  a  velocity  head  during 
the  pumping  cycle,  and  about  0.19  of  a  velocity 
head  during  the  generation  cycle.  (Woodard- 
USGS) 
W72-07461 


HYDRAULIC  MODEL  STUDIES  OF  THE 
RESERVOIR  INLET-OUTLET  STRUCTURE 
FOR  HORSE  MESA  PUMP-STORAGE  UNIT, 
SALT  RIVER  PROJECT,  ARIZONA, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
P.  L.Johnson. 

Available  from  NTIS,  Springfield,  Va.  22151,  as 
PB-203  590  -  $3.00  paper  copy,  $0.95  in  microfiche. 
Report  REC-ERC-72-34,  September  1971.  30  p,  26 
fig,  3  tab,  append. 

Descriptors:  'Reservoir  operation,  *Pumped 
storage,  *Pump  testing,  'Hydraulic  models, 
'Design  data,  Flow  control,  Pumping  plants. 
Pump  turbines,  Turbulence,  Head  loss,  Reynolds 
number,  Penstocks. 
Identifiers:  Horse  Mesa  Dam  (Ariz). 

Hydraulic  model  studies  were  performed  to  assure 
satisfactory  flow  conditions  through  the  reservoir 
inlet-outlet  structure  for  a  pump-storage  unit  at 
Horse  Mesa  Dam,  Ariz.  The  studies  were  con- 
sidered necessary  because  of  unsymmetrical  ap- 
proach flow  caused  by  the  penstock  configuration. 
A  design  model  was  developed  to  provide  a 
uniform  velocity  distribution  at  the  trashrack. 
Uniform  velocity  distribution  eliminates  any 
chance  of  forming  strong  vortex  shedding  and  en- 
sures a  trashrack  free  from  the  danger  of  fatigue 
failure.  The  model  was  at  a  1.24  scale  and  included 
the  inlet-outlet  structure,  a  rectangular-to-circular 
transition,  and  the  penstock  down  to  the  spiral 
case.  Velocity  distribution  and  head  loss  measure- 
ments were  made  for  the  penstock  and  inlet-outlet 
structure.  Two  vertical  walls  were  placed  in  the 
structure  to  improve  the  horizontal  velocity  dis- 
tribution at  the  trashrack  position.  A  low-velocity 
area  was  removed  by  making  the  floor  of  the  struc- 
ture nondivergent.  The  structure  was  then 
lengthened  to  restore  the  initial  trashrack  area. 
(Woodard-USGS) 
W72-07462 


EXPERIMENTAL  SYSTEM  FOR  THE  ANALY- 
SIS OF  CONTINUOUSLY  TRANSFORMING  IM- 
PULSE WAVES, 

Chicago  Univ.,  111.  Dept.  of  Geophysical  Sciences. 
R.  V.  White,  and  R.  L.  Miller. 
Fluid  Dynamics  and  Sediment  Transport  Labora- 
tory Technical  Report  No  10,  June  1971.  52  p,  20 
fig,  1  tab,  9  ref,  append.  NR  388-074.  ONR  Con- 
tract N00014-67-A-0285-0013. 


Descriptors:  'Waves  (Water),  'Hydraulic  models, 

Bores,  Surges,  Tsunamis,  Seiches,  Wavelengths, 

Surf. 

Identifiers:  Impulse  waves  (Water). 

Impulse  waves  are  generated  for  model  studies  in 
a  horizontal  channel  of  constant  width  when  a 
piston  extending  vertically  to  the  bottom  of  the 
channel  moves  forward,  displacing  an  initial 
volume  of  water  which  thus  has  received  both 
kinetic  and  potential  energy.  The  two  basic 
parameters  at  the  impulse  source  are  piston  dis- 
placement and  piston  velocity.  By  permitting  these 
parameters,  a  wide  array  of  initial  wave  forms  are 
possible.  The  general  model  design  includes  the 
sensing  and  recording  of  the  impulse  generator 
parameters,  the  wave  amplitudes  and  velocity,  and 
the  wave  surface  profile.  Integration  of  the  volume 
under  a  wave  is  accomplished  by  utilizing  opera- 
tional amplifiers.  Details  of  the  capacitance  probe 
structure  and  calibration  curves  are  given.  (K- 
napp-USGS) 
W72-07463 


MEMORANDUM  REGARDING  JAMES  B. 
EADS'  CONTRIBUTION  TO  THE  DESIGN  OF 
TIDAL  INLETS, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02L. 

W72-07467 


ANALYTICAL  FLOW  NETS  US  CHANNEL 
SEEPAGE  FLOWS, 

California     Univ.,     Santa     Barbara.     Dept.     of 
Mechanical  Engineering. 
J.  C.  Bruch,  Jr.,  and  L.  B.  Fernandez  Sainz. 
Water  Resources  Research,  Vol  8,  No  2,  p  519- 
524,  April  1972.  9  fig,  10  ref. 

Descriptors:  'Surface-groundwater  relationships, 
'Groundwater  movement,  'Alluvial  channels, 
'Flow  nets.  Equations,  Seepage,  Infiltration, 
Canal  seepage,  Open  channels. 

An  analytical  solution  technique  to  determine 
streamlines  and  equipotential  lines  in  steady  two- 
dimensional  seepage  from  a  single  triangular  chan- 
nel into  a  permeable  soil  underlain  at  a  finite  depth 
by  a  drain  was  obtained  by  using  conformal 
mapping.  The  technique  was  applied  to  triangular 
channels  having  side  slopes  of  45  deg.  The  results 
were  compared  with  those  from  a  published  finite 
difference  solution.  The  complex  integrations 
were  computed  by  using  an  interactive  on  line 
computer  system.  This  computational  method 
proved  extremely  easy  to  apply  and  a  rapid  means 
of  obtaining  accurate  results.  (Knapp-USGS) 
W72-07471 


SALTATION  OF  PLASTIC  BALLS  IN  A  'ONE- 
-DIMENSIONAL'  FLUME, 

National  Inst,  of  Arthritis  and  Metabolic  Diseases, 
Bethesda,  Md.  Mathematical  Research  Branch. 
For  primary  bibliographic  entry  see  Field  02J. 

W72-07477 


FORCED  CONVECTION  HEAT  AND  MASS 
TRANSFER  FROM  A  MOVING  GAS-LIQUID 
INTERFACE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Mechani- 
cal Engineering. 

C.  Prasad,  C.  S.  Chen,  and  J.  T.  Beard. 
In:  Heat  Transfer  in  Low  Reynolds  Number  Flow, 
ASME   Publication  No.   HTD-5,   November  30, 
1971.  p  12-18,  14  fig,  22  ref,  append.  OWRRB-021- 
VA  (2). 

Descriptors:  'Heat  transfer,  'Mass  transfer,  'Air- 
water  interfaces,  Convection,  Flow,  Gases, 
'Water  vapor,  Open  channel  flow,  Velocity,  Tem- 
perature, Measurements,  'Interfaces,  Boundary 
processes,  Boundary  layers. 

The  effect  of  a  moving  interface  on  convective 
heat,  mass  and  momentum  transfer  rates  between 


laminar  parallel  flow  of  air  and  water  was  in 
vestigated.  The  laminar  boundary  equations  foi 
both  the  gaseous  and  the  liquid  phases  were  solvec 
on  an  analog  computer.  Profiles  of  velocity,  ten* 
perature,  and  water- vapor  concentration  as  well  a; 
their  gradients  were  obtained  from  these  solutions 
A  horizontal  rectangular  channel  of  high  aspeci 
ratio  was  used  for  the  investigation.  Velocity  mea- 
surements were  made  with  a  low  velocit) 
anemometer.  The  temperature  in  the  boundary 
layer  was  measured  by  a  thermocouple,  and  th< 
concentration  of  water-vapor  in  the  air  was  ob- 
tained using  a  Mach-Zehnder  interferometer  ir 
conjunction  with  thermocouple-measured  tern 
peratures.  A  Ne-Ne  gas  laser  provided  th< 
monochromatic  light  source  for  the  interferome 
ter.  Analytical  and  experimental  results  are  it 
good  agreement,  and  show  that  the  heat  and  mas: 
transfer  rates  were  increased  by  the  co-curren 
moving  interface. 
W72-07527 


CHARACTERISTICS  OF  FLOW  OVER  WEIR! 
OF  FINITE  CREST  WIDTH, 

Indian  Inst,  of  Tech.,  Kanpur  (India);  Local  Sel 
Government  Engineering  Dept.  Lucknow  (India). 
S.  S.  Roa,  and  M.  K.  Shukla. 
Journal  of  Hydraulics  Division,  American  Societ' 
of  Civil  Engineers,  Vol.  97,  NoHYl  1,  p  1807-1816 
Nov  1971. 10  p,  5  fig,  1  tab,  8  ref,  2  append. 

Descriptors:  'Control  structures,  'Flow  measure 
ment,  'Flow  characteristics,  Hydraulics,  Hydrau 
he  structures,  Weirs,  Hydrauhc  models,  Mode 
studies,  Testing,  Flow,  Profiles,  Foreign  research 
Identifiers:  India,  'Broad-crested  weirs,  Wei 
crests,  Two-dimensional  flow,  Water  surfac 
profiles. 

Flow  characteristics  over  weirs  of  rectanguk 
cross  section  with  finite  crest  width  depend  oi 
h/P;  h/B;  a  characteristic  Reynolds  number;  K/l 
and  Weber  number;  where  h,  P,  B,  and  J 
represent  head  over  weir,  height  of  the  weir,  widt 
of  the  weir  in  the  direction  of  flow  and  roughnes 
height  for  the  weir  surface,  respectively.  Param< 
ters  h/P  and  h/B  are  the  most  important;  an  ui 
derstanding  of  the  whole  family  of  weirs  can  t 
obtained  by  considering  the  variation  of  thes 
parameters.  The  variation  of  discharge  coefficiei 
and  water-surface  profiles  with  h/P  and  h/B  fc 
weirs  with  a  sharp  upstream  corner  was  dete 
mined  from  experimental  studies.  Graphs  ( 
discharge  coefficient  vs.  h/P  with  h/B  as  the  thii 
parameter  are  shown.  For  weirs  with  a  streamline 
upstream  comer  and  values  of  h/B  ranging  fro 
0.05  to  0.25,  the  ratio  of  the  brink  depth  to  the  crii 
cal  depth  is  0.715.  These  weirs  may  be  consider 
as  broad-crested  weirs.  (USBR) 
W72-07531 


AUTOMATION  OF  CONTROL,  DAT 
ACQUISITION  AND  DATA  PROCESSING  FO 
THE  NEW  YORK  HARBOR  MODEL, 

Army  Engineer  Waterways  Experiment  Statio 

Vicksburg,  Miss. 

L.  L.  Daggett. 

Paper,    American    Society    of   Civil    Engineei 

Hydraulics  Division,  Specifications  Conferenc 

Univ.  Iowa,  Iowa  City,  Aug  1971.  24  p,  9  fig. 

Descriptors:    'Automation,    'Automatic   contri 

'New     York,     'Harbors,     'Hydraulic     mode 

'Model     studies,     Computers,     Tidal     watei 

Hydraulics,  Tidal  effects,  Data  collections,  Si 

face,  Velocity,  Salinity,  Temperature,  Instrume 

tation. 

Identifiers:  Feedback. 

Tremendous  amounts  of  data  can  be  gather 
from  harbor  modeling  tests.  Analyzing  these  d; 
is  time-consuming,  repetitive  and  costly,  indie 
ing  a  ready  application  for  digital  compu 
processing.  The  flexibility  and  self-correcu 
capability  of  the  digital  computer  make  it  appli' 
ble  for  model  control.  Implementation  of  the  au 
mated  model  control  and  data  acquisition  systi 
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xpected  to  provide  the  following  benefits:  (1) 
era  ted  tidal  histories,  (2)  more  accurate  control 
generated  tides,  (3)  more  accurate  and  exten- 
I  data,  (4)  better  data  processing  and  analysis, 
time  and  cost  savings  in  data  acquisition  and 
:essing,  and  (6)  greater  flexibility  than  with  an 
log  system.  The  operation  and  control  of  the 
raulic  model  are  described.  A  feedback  control 
i  has  been  developed  that  will  sense  the 
;ent  water  elevation,  compare  this  with  the 
red  water  level,  and  operate  the  inlet  valve  ac- 
lingly.  (USBR) 
J-07537 


'ROXIMATE       SOLUTION       TO       FLOW 

1BLEM  UNDER  DAMS, 

i.  Christoulas. 

nal  of  the  Soil  Mechanics  and  Foundation 

ision,  American  Society  of  Civil  Engineers, 

97,  NoSMll.p  1573-1592,  Nov  1971.  8  fig,  2 

9  ref ,  2  append. 

criptors:  *Flow,  'Seepage,  *Dam  foundations, 
is,  Equations,  Flow  rates,  Cutoffs,  Discharge 
ter),  Flow  nets,  Hydraulics,  Fluid  mechanics, 
Iraulic  structures,  Potential  flow,  Mathemati- 
itudies,  Approximation  method,  Flow  profiles, 
i  design,  Analytical  techniques, 
itifiers:  Pavlovskii  method,  Conformal 
ping,  Streamlines. 

jeneral  approximate  solution  to  the  flow 
ilem  under  hydraulic  structures  resting  on  a 
ogeneous  and  isotropic  pervious  stratum  is 
imed.  The  proposed  method  is  an  improvement 
avlovsky's  method  of  fragments.  The  flow  re- 
is  divided  into  simple  fragments  by  vertical 
>  through  the  ends  of  cutoffs.  The  images  of 
e  tines  onto  the  plane  of  complex  potential  are 
med  to  be  similar  to  the  images  of  proper  v  cr- 
imes through  the  flow  region  of  the  flat  bot- 
dam  without  cutoffs.  Based  on  this  assump- 
,  the  simple  fragments  of  the  flow  region  are 
sformed  individually  onto  a  proper  auxiliary 
e.  Consequently,  the  Christoffel-Schwarz 
sformation  can  be  easily  applied  to  the  solu- 
of  the  problem.  The  solution  gives  expres- 
s  for  discharge,  potential  distribution,  and  exit 
ient.  Results  of  a  numerical  verification  of  the 
losed  method  are  given.  (USBR) 
1-07542 


HYDRAULIC      ROUGHNESS     OF     ICE 
/ERS, 

d  Inst,  of  Tech.  (Sweden). 

arsen. 

:r,    American    Society    of    Civil    Engineers 

raulics  Division  Special  Conference,  Univer- 

oflowa,  Iowa  City,  Aug  1971.  11  p,  4  fig,  9  ref. 

criptors:  *Ice  cover,  'Canals,  "Head  loss, 
draulic  design,  'Effects,  *Heat  transfer, 
nnels,  Design  criteria,  'Roughness  (Hydrau- 
Isotherms,  Heat  flow,  Prototype  tests,  On- 
tests,  Channel  flow,  Resistance,  Power  plants, 
itifiers:  Rippled  surfaces,  Gallejaur,  Sweden. 

additional  head  losses  caused  by  ice  cover  are 
xially  important  when  a  long  ice-covered 
:rway  is  used  to  convey  water  for  power 
iration.  To  establish  the  hydraulic  effects  of 
:over,  some  measurements  have  been  made  on 
ecently  completed  4.4  mi  head  race  channel  of 
Gallejaur  power  station  in  northern  Sweden, 
surements  were  made  with  a  free  surface  and 
the  channel  covered  with  ice.  The  channel 
divided  into  2  reaches,  both  of  which  had 
ezoidal  cross  sections  with  side  slopes  1:2  and 
ipproximate  depth  of  30  ft.  On  the  upstream 
h  of  open  channel  n  sub  b  =  0.0303,  and  for 
composite  roughness  of  the  ice-covered  chan- 
n  =  0.027S.  Corresponding  values  for  the 
nstream  reach  were  n  sub  b  =  0.0323  and  n  = 
94.  The  Manning  n  for  the  ice  covers  com- 
d  from  these  values  was  n  sub  I  =  0.0252  for 
upper  reach  and  0.0266  for  the  lower.  A  dia- 
i  for  determining  the  composite  Manning  coef- 


ficient from  known  values  of  boundary  coeffi- 
cients is  included.  Formulas  are  given  for  heat 
transfer  through  the  ice  at  a  bank  section  and  a 
midstream  section.  (USBR) 
W72-07543 


ICE  FORMATION  -  A  REVIEW  OF  THE 
LITERATURE  AND  BUREAU  OF  RECLAMA- 
TION EXPERIENCE, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-07545 


EFFECTS  OF  PROPOSED  ELIZABETH  RIVER 
DIKE  ON  TTOES,  CURRENTS,  SALINITIES, 
AND  SHOALING, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

R.  A.  Boland,  Jr.,  and  W.  H.  Bobb. 

Available  from  NTIS,  Springfield,  Va.  22151  as 

AD-728     098,     $3.00     paper     copy,     95     cents 

microfiche.      Miscellaneous      Paper      H-69-13, 

December  1969.  39  p,  13  photo,  4  tab. 

Descriptors:  'Dikes,  'Environmental  effects, 
'Model  studies,  'Estuaries,  'Virginia,  Tidal  ef- 
fects, Currents  (Water),  Salinity,  Shoals,  Hydrau- 
lic models,  Hydrologic  data,  Hydraulic  structures, 
Hydraulic  design. 

Identifiers:  'James  River  (Va),  'Elizabeth  River 
(Va),  Dike  proposal. 

A  comprehensive  fixed-bed  model  of  the  James 
River  in  Virginia  was  used  to  determine  the  effects 
of  the  proposed  Elizabeth  River  dike  on  tides,  cur- 
rents, salinities,  and  shoaling  in  the  Elizabeth 
River  channel.  Measurements  of  tide  heights,  cur- 
rent velocities,  salinities,  and  shoaling  quantities 
showed  that  the  proposed  dike  had  little  effect  on 
tides,  currents,  or  salinities  in  the  problem  area.  In 
the  model,  the  major  source  of  sediment  moving  to 
and  depositing  in  the  Elizabeth  River  channel  was 
the  shallow-water  area  between  the  Craney  Island 
disposal  area  and  the  Newport  News  Channel.  If 
this  area  does  not  constitute  the  major  source  of 
Elizabeth  River  channel  shoaling  in  the  prototype, 
the  annual  shoaling  rate  in  the  channel  will  be 
greatly  reduced  by  construction  of  the  dike;  and 
the  shoaling  in  the  slips  will  be  increased  slightly. 
(Woodard-USGS) 
W72-07582 


FLOOD  ROUTING  THROUGH  STORM 
DRAINS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

V.  Yevjevich,  and  A.  H.  Barnes. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  101,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Federal  Highway  Administra- 
tion, Department  of  Transportation,  Washington, 
D.  C,  December  1970.  264  p,  133  fig,  68  tab,  202 
ref.  CER  70-71 VY-AHB38,  CPR-1 1-3584  (Fed. 
Highway  Admin). 

Descriptors:  'Unsteady  flow,  'Flood  routing, 
'Storm  drains,  'Drainage  engineering,  'Sewers, 
Peak  flow,  Hydrographs,  Hydraulic  conduits, 
Hydraulic  engineering,  Hydraulic  design,  Con- 
veyance, Sewerage,  Pipelines,  Mathematical  stu- 
dies, Free  surfaces. 
Identifiers:  'Unsteady  free  surface  flow. 

The  potential  of  using  improved  flood  routing 
methods  through  storm  drains  inspired  the  in- 
vestigations. The  historical  development  of 
methods  for  designing  storm  drains  may  be  clas- 
sified in  broad  classes:  (a)  steady-flow  approach,  a 
logical  consequence  of  the  rational  formula  for 
predicting  storm  flood  hydrograph  peaks;  (b)  sim- 
plified unsteady  flow  approach,  mainly  based  on 
the  storage  equation  or  its  modified  forms  of  kine- 
matic waves,  the  logical  consequence  of  the  unit 
hydrograph  approach  in  predicting  storm  flood 
hydrographs;  and  (c)  unsteady  free-surface  flow 
approach,  based  on  the  complete  equations  of  con- 


servation of  mass  (continuity)  and  momentum  of 
unsteady  free-surface  flow.  The  first  part  of  a 
four-part  series  of  hydrology  papers  on  flood  rout- 
ing through  storm  drains  presents  results  of  ex- 
perimental studies  in  a  3-ft  diameter,  822-ft  long 
storm  conduit  and  theoretical  studies  of  the  un- 
steady free-surface  flow.  Part  II  is  related  mainly 
to  the  experimental  research  facilities,  the  instru- 
mentation used  in  carrying  out  the  experiments, 
and  the  typical  experimental  results.  Part  III  gives 
results  of  the  analysis  of  geometric  and  hydraulic 
paramenters,  which  in  turn  define  the  various 
coefficients  in  the  partial  differential  equations  of 
gradually  varied  free-surface  unsteady  flow.  Part 
IV  is  mainly  concerned  with  various  aspects  of 
finite  difference  numerical  integration  schemes  in 
solving  equations  of  gradually  varied  free-surface 
unsteady  flow.  (Poertner) 
W72-07781 
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OIL  SLICK  REMOVING  VESSEL, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07367 


APPARATUS      FOR      CONTROLLING       OIL 
SLICKS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07369 


METHOD      OF      AND       APPARATUS       FOR 
SEPARATING  OIL  FROM  WATER, 

Dunlop  Rubber  Co.  Ltd.,  London  (England).  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07370 


PROCESS  FOR  CONTAINMENT  AND  DEFLEC- 
TION OF  AQUEOUS  SURFACE  POLLUTANTS, 

Submersible  Systems,  Inc.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07375 


EFFECTIVE  CORONA  NOISE  CURRENT  IN- 
JECTION ON  BUNDLED-CONDUCTOR  LINES, 

Windsor  Univ.  (Ontario). 
M.  C.  Perz. 

Institution  of  Electrical  and  Electronics  En- 
gineers, Transactions  Power  Application  Systems, 
Vol.  PAS-90,  No.  5,  p  1961-1966,  Sept-Oct  1971.  3 
fig,  14  ref,  disc. 

Descriptors:  'Radio  interference,  'Bundled  con- 
ductors, 'Transmission  lines,  Investigations,  Con- 
ductors. 

Identifiers:  Transmission  line  hardware,  'Electric 
coronas,  'Ultrahigh  voltage,  'Extra  high  voltage, 
Matrix  algebra,  Spacers,  Electric  discharges. 

Corona  losses  and  noise  factors  influence  the 
economy  of  design  of  EHV  and  UHV  transmis- 
sion lines.  The  need  for  increasingly  higher  voltage 
operation  of  transmission  lines  has  resulted  in  con- 
tinuing fundamental  investigations,  both  practical 
and  theoretical,  of  corona  phenomena.  Effects  of 
bundling  phase  subconductors  on  the  current  in- 
jected from  corona  sources  are  analyzed.  The 
short-circuit  effect  of  suspension  clamps  and 
spacers  on  the  injected  currents  is  determined. 
The  radio  interference  (RI)  performance  of  a  bun- 
dle with  insulated  subconductors  is  the  same  as 
that  of  a  conventional  bundle.  The  closely  coupled 
subconductors  of  a  bundle  in  corona  can  be  ap- 
proximated by  a  single  conductor  with  an 
equivalent  noise  generation.  This  simplifies  the  RI 
analysis  and  leads  to  some  interesting  deductions 
of  the  RI  behavior  of  a  bundle  in  corona.  (USBR) 
W72-07538 


ULTRAHIGH-VOLTAGE   POWER   TRANSMIS- 
SION, 

General  Electric  Co.,  Pittsfield,  Mass. 
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J.  G.  Anderson. 

Proceedings,  Institution  of  Electrical  and  Elec- 
tronics Engineers,  Vol  59,  No  11,  p  1548-1556, 
Nov  1971.  20  fig,  3  tab,  14  ref. 

Descriptors:  'Transmission  (Electrical),  'Alter- 
nating currents,  Transmission  lines,  Ecology,  En- 
vironmental effects,  Bundled  conductors.  Radio 
interference,  Transmission  towers,  Electrical 
design. 

Identifiers:  'Environmental  evaluation,  'Ultra 
high  voltage,  Switching  surges,  Flas hover.  Noise, 
Test  faculties. 

A  description  is  given  of  the  developing  technolo- 
gy of  UHV  ac  power  transmission,  and  the  activi- 
ties at  Project  UHV  to  study  the  electrical  and 
mechanical  problems  involved.  The  development 
of  new  design  data  in  the  problem  areas  of  radio 
and  audible  noise,  the  rapidly  growing  knowledge 
of  flashover  characteristics  of  long  insulators  and 
air  gaps,  new  information  on  mechanical  vibration 
of  bundles,  and  other  efforts  are  rapidly  leading  to 
the  design  of  effective  UHV  ac  transmission. 
UHV  overhead  transmission  is  presently  the  most 
efficient  means  of  transmitting  large  blocks  of 
power  because  less  raw  material  is  used,  less  heat 
is  created,  less  continual  burning  of  fuel  is 
required  to  compensate  for  losses,  and  the  need 
for  lower  voltage  line  construction  is  eliminated. 
An  objective  of  UHV  overhead  transmission 
research  is  to  develop  design  technology  for  these 
major  carriers  of  power  so  that  they  have  a 
minimum  impact  on  the  ecology  and  the  environ- 
ment, yet  can  function  effectively  to  meet  increas- 
ing power  demands  in  the  United  States.  The 
growing  demands  for  power  are  forcing  the  in- 
crease of  transmission  voltages;  transmission  at 
1000  kv  and  above  is  imminent.  (USBR) 
W72-07546 


CONDENSATION  OF  REFRIGERANT  VAPORS 
IN  A  GRAVITY-DRAINED  ICE  BED, 

Massachusetts  Inst,  of  Tech.,  Cambridge,  Dept.  of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-07576 


ICE  HARBOR  ADDITIONAL  GENERATING 
UNITS,  (LAKE  SACAJAWEA),  SNAKE  RIVER, 
WASHINGTON  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  069-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  19,  1971.  37  p,  2  chart, 
12  append. 

Descriptors:  'Washington,  'Hydroelectric  plants, 
'Hydroelectric  power,  'Dam  construction,  'En- 
vironmental effects,  Nitrogen,  Nitrogen  fixation, 
Fluctuation,  Boating,  Bank  erosion,  Turbidity, 
Currents,  Irrigation,  Aquatic  productivity,  Shore 
protection,  Spillways,  Spillway  gates,  Fish  migra- 
tion, Peak  discharge.  Dam  sites.  Fish  passages. 
Identifiers:  'Environmental  impact  statements, 
'Snake  River  (Wash.),  Nitrogen  supersaturation. 

To  obtain  additional  electrical  power  generation 
capability  to  meet  expected  demands,  a  project  is 
proposed  consisting  of  three  additional  power 
generation  units  at  the  existing  Ice  Harbor  Lock 
and  Dam  on  the  Snake  River.  Installation  of  the 
additional  units  would  have  five  major  environ- 
mental considerations  by:  (1)  providing  additional 
hydroelectric  power  through  an  existing  develop- 
ment, (2)  making  possible  a  reduction  of  spill  dur- 
ing high  water  flows  and  thereby  reducing  nitrogen 
supersaturation  problems  and  corresponding  fish 
mortality,  (3)  increasing  turbine-caused  fish  mor- 
tality, (4)  increasing  river  fluctuations  which  may 
reduce  biological  productivity  in  limited  shallow 
water  areas,  and  (5)  providing  more  rapid  and 
frequent  lake  level  fluctuations  with  some  increase 
in  shoreline  erosion  and  aquatic  habitat  deteriora- 
tion. Primary  unavoidable  adverse  environmental 
effects  relate  to  the  adverse  impact  increased  lake 


and  river  fluctuations  would  have  on  some  water 
related  recreational  activities,  lake  shore  erosion 
problems,  and  biological  productivity  of  shallow 
water  shoreline  areas.  A  powerplant  intake  screen- 
ing bypass  system  is  now  being  tested  which  may 
reduce  present  turbine  fish  mortality  losses.  Vari- 
ous structural  and  non-structural  alternatives  to 
the  proposed  action  are  set  forth,  as  are  comments 
from  various  federal,  state,  and  local  agencies. 
(Blank-Florida) 
W72-07858 
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UNUSUAL   SEWER   SYSTEM   ELEMENTS   AT 
CHARLESTON,  SOUTH  CAROLINA, 

Hazen  and  Sawyer,  New  York. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07465 


THE  EFFECT  OF  SAMPLING  ON  THE  UN- 
DRAINED  SOIL  PROPERTIES  OF  A  LEDA 
SOIL, 

Queen's  Univ.,  Kingston  (Ontario);  and  Golder 
(H.  Q.)  and  Associates,  Toronto  (Ontario);  and 
Department  of  Transportation  and  Communica- 
tions, Downsview  (Ontario). 
G.  P.  Raymond,  D.  L.  Townsend,  and  M.  J. 
Lojkasek. 

Canada  Geo  technical  Journal,  Vol  8,  No  4,  p  546- 
557,  Nov  1971.  7  fig,  6  tab,  15  ref. 

Descriptors:  'Soils,  'Soil  mechanics,  Sampling, 
Stress,  Clays,  Shear  strength,  Preconsolidated 
soils,  Consolidation,  Pore  water  pressure,  Confin- 
ing pressure,  Foreign  research,  Shear,  Pistons, 
Bibliographies. 

Identifiers:  'Disturbed  soils,  Leda  clay,  Ontario, 
Canada,  Cementation,  'Triaxial  tests,  Drive  sam- 
plers, Triaxial  shear,  Preconsolidated  soils, 
Pistons. 

Triaxial  tests  of  a  relatively  uniform  cemented 
clay  soil  showed  wide  differences  in  the  maximum 
shear  strengths  and  strains  at  maximum  stress. 
These  differences  resulted  from  using  6  sampling 
methods.  The  sampling  methods,  given  in  the 
order  of  increasing  soil  disturbance,  were:  (1) 
block,  (2)  Osterberg,  (3)  Swedish  piston,  (4)  Shel- 
by piston  with  sharp  cutting  edge,  (5)  Shelby 
piston  with  normal  cutting  edge,  and  (6)  Shelby 
open  tube.  Disturbance  may  also  have  been  caused 
by  cutting  the  samples  with  a  power  saw  and 
jacking  them  out  of  the  tubes.  Although  sample 
disturbance  may  affect  optimum  consolidation 
pressure,  consolidation  pressures  of  one-half  to 
three-fourths  of  the  preconsolidation  pressure  are 
recommended.  The  most  disturbing  sampling 
methods  produced  lower  strength  samples  for  low 
consolidation  pressures,  but  higher  unsafe 
strength  samples  for  higher  consolidation  pres- 
sures. (USBR) 
W72-07532 


HEAVE  AND  LATERAL  MOVEMENTS  DUE  TO 
PILE  DRIVING, 

Louisville  Univ.,  Ky.;  and  Illinois  Univ.,  Urbana. 
D.  J.  Hagerty,  and  R.  B.  Peck. 
Journal  of  the  Soil  Mechanics  and  Foundation 
Division,  American  Society  of  Civil  Engineers, 
Vol.97,  No  SMI  l,p  1513-1532,  Nov  1971.  20p,  13 
fig,  4  tab,  31  ref,  append. 

Descriptors:  'Heaving,  'Piles  (Foundations), 
'Foundations,  Movement,  Soil  mechanics,  Fric- 
tion piles,  Bearing  piles,  Creep,  Construction, 
Clays,  Settlement  (Structural),  Bibliographies, 
On-site  investigations,  On-site  tests. 
Identifiers:  Vertical  displacement,  Soil-structure 
interaction,  Pile  foundation,  Lateral  forces,  Pile 
driving,  Pile  tests,  Pile  groups,  Field. 

Vertical  and  lateral  displacements  of  soil  and 
driven  piles  occur  during  pile  driving  in  fine- 
grained soils.  The  occurrence  of  vertical  heave 


often  adds  significantly  to  the  cost  of  pile  founda- 
tions. The  undetected  occurrence  of  heave  of  piles 
and  foundation  soils  can  lead  to  ultimate  failure  of 
a  pile  foundation.  Mechanisms  of  soil  and  pile  dis- 
placements are  proposed  and  the  effect  of  various 
factors  on  displacement  phenomena  are  analyzed. 
Principal  factors  affecting  the  mode  and  mag- 
nitude of  soil  and  pile  displacement  are:  (1)  The 
characteristics  of  the  soil  into  which  the  piles  are 
driven;  (2)  the  characteristics  of  the  piles  them- 
selves; (3)  the  sequence  of  pile  driving;  and  (4)  the 
overall  geometry  of  the  pile  foundation.  Heave  of 
piles  may  seriously  decrease  the  load  bearing 
capacity  of  end  bearing  piles  but  will  have  less  ef- 
fect on  skin  friction  piles.  An  approximate  method 
of  predicting  the  magnitude  of  soil  and  pile  heave 
is  presented.  The  soil  surface  of  saturated  insensi- 
tive clay  soils  heaves  an  amount  about  equal  to  the 
volume  of  the  driven  piles;  for  sensitive  clay  soils, 
the  surface  displacement  may  be  less.  Large  dif- 
ferences in  the  elevation  of  the  foundation  area 
may  contribute  to  lateral  pile  movements,  which 
may  continue  for  some  time  after  pile  driving 
ceases.  (USBR) 
W72-07533 


ANALYSIS  OF  LOAD-BEARING  FILLS  OVER 
SOFT  SUBSOILS, 

California  Univ.,  Berkeley;  and  Woodward- 
Gardner  and  Associates,  Inc.,  Philadelphia,  Pa. 
J.  K.  Mitchell,  and  W.  S.  Gardner. 
Journal  of  the  Soil  Mechanics  and  Foundatior 
Division,  American  Society  of  Civil  Engineers 
Vol  97,  No  SMI l,p  1549-1571,  Nov  1971.  17  fig,  < 
tab,  17  ref,  2  append. 

Descriptors:  'Foundations,  'Rolled  fills,  *Em 
bankments,  'Settlement  (Structural),  Soil  compac 
tion,  Finite  element  analysis,  Sands,  Clays,  Stres: 
analysis,  Compacted  soils,  Elastic  theory,  Soi 
mechanics,  'Stress,  Soil  analysis,  Cohesive  soils 
Foundation  investigations,  Subsoil,  Cohesionles 
soils,  Bibliographies. 

Identifiers:  Hyperbolic  functions,  Soil  modulus 
Foundation  models,  Nonlinear  properties.  Com 
puter-aided  design,  Landfills,  'Rolled  fills,  Stres 
distribution. 

The   protection   afforded   soft   subsoils   by   th 
stress-distributing  characteristics  of  load-bearin 
fills  is  examined.  The  type  of  structures  general! 
built  on  load-bearing  fills  is  the  1-  and  2-story  ste< 
frame  building  with  bearing  values  from  1 .5  to  2. 
tsf.    Using    recently    developed    finite    elemer 
techniques  of  analysis,  including  nonlinear  so 
p'roperties,  a  complete  stress-deformation  soli 
tion   of  a   fill-subsoil   system  is   obtained.  Th 
proposed  method  is  first  examined  by  applying 
to    3    footing    load-settlement    problems,    or 
hypothetical  and  2  real  load  test  case  histories.  Tr 
method  is  then  used  to  study  the  stress  distribute 
characteristics  of  granular  fills  overlying  clay  sul 
soils.  The  stiffer  the  fill  relative  to  the  foundatic 
soil,  the  greater  the  reduction  in  stress  transmits 
to  the  underlying  soil.  Because  of  the  complexi 
of  load-bearing  fill  problems,  simple  charts  caruv 
be    prepared    to    indicate    fill-subsoil    interfai 
stresses     for     different     soil     conditions     ar 
geometries,  but  approximate  values  of  maximu 
vertical  and  shear  stress  can  be  obtained  using  < 
easily  applied  formula.  (USBR) 
W72-07534 


THEORIES  OF  CLOSURE  OF  ROCKFH 
DAMS, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria). 

J.  A.  Sandover. 

American  Society  of  Civil  Engineers,  Journal 

the  Construction  Division,  Vol.  97,  No  C02, 

313-326,  Nov  1971.  7  fig,  2  tab,  9  ref,  2  append. 

Descriptors:  'Rockfill  dams,  'Scour,  'Diversi 
dams,  'Hydraulic  models,  'Hydraulic  desij 
Hydraulics,  Construction  methods,  Flurm 
Loose  soils,  Stability,  Cofferdams,  Critical  flo 
Rock  fill,  Rock  properties,  Construction. 


106 


ENGINEERING  WORKS— Field  08 
Concrete — Group  8F 


jentifiers:  *Closure  dams,  Hydraulic  diameter, 
[iver  barriers,  Logarithmic  velocity  method, 
Iritical  velocity  method,  'River  closures,  *Clo- 
ures.  Construction  fills. 

requently,  rockfill  diversion  dams  are  con- 
tracted by  dumping  material  from  each  side  of  the 
iverbank.  As  the  gap  width  of  the  diversion  dam 
loses,  the  velocity  of  the  river  increases  until  it 
lay  cause  any  new  dumped  material  to  be  scoured 
way.  Unfortunately,  the  contractor  often  wastes 
considerable  amount  of  money  and  material 
ecause  he  is  unable  to  see  the  scour  taking  place 
i  the  turbid  waters.  Two  theoretical  methods,  the 
Iritical  Velocity  Method  and  the  Logarithmic 
'elocity  Method,  are  presented  to  determine  the 
ap  width  that  would  cause  scour  of  the  smaller 
laterial.  For  both  of  these  methods,  the  coeffi- 
ients  were  determined  by  experiments  in  a  10- 
nd  a  2-ft-wide  flume.  The  Logarithmic  Velocity 
(ethod  appears  more  reliable,  but  the  critical 
elocity  Method  is  simpler  and  its  reliability  can  be 
nproved.  (USBR) 
/72-07535 


HERMALLY  ASSISTED  FRACTURE  OF  MAR- 
LE  AND  GRANITE, 

lureau  of  Mines,  Minneapolis.  Minn. 
.  F.  Rad. 

unnels  Tunnelling,  Vol  3,  No  6,  p  442-450,  Nov- 
ice 1971. 12  fig,  1  tab,  16ref. 

•escriptors:  'Rock  properties,  *Granites,  'Ther- 
lal  properties,  'Rock  mechanics,  Cracks, 
trength,  Anisotropy,  Tensile  strength,  Tensile 
tress,  Heat  treatment,  Thermal  stress.  Fracture 
jeologic),  Bibliographies,  Stress. 
lentifiers:  Crack  propagation,  Surface  area,  Sur- 
jce  energy,  Bending,  'Marble,  Lasers,  Thermal 
radient. 

lending  tests  on  heat-treated  and  laser-treated 
larble  and  granite  indicated  that  thermal  exposure 
auses  a  decrease  in  ultimate  flexural  strength, 
he  stable  fracture-surface  energy  of  granite  was 
educed  about  20%  by  heat  treatment,  but  that  of 
larble  decreased  only  slightly.  The  rock  weaken- 
lg  is  caused  by  thermally  induced  intergranular 
nd  transgranular  cracks.  Crack  density  increased 
'ith  the  heat  exposure  time  and  number  of  heating 
nd  cooling  cycles.  Fracture-surface  energy  was 
etermined  by  testing  notched  beams  using  a  3- 
oint  bending  test.  The  heat-treated  beams  were 
ither  exposed  to  a  1000  deg  F  electric  oven  or  to  a 
00-watt  carbon  dioxide-nitrogen-helium  continu- 
us  gas  laser.  (USBR) 
Y72-07541 


lPPROXIMATE       SOLUTION       TO       FLOW 

ROBLEM  UNDER  DAMS, 

'or  primary  bibliographic  entry  see  Field  08B. 

V72-07542 


IE.  Rock  Mechanics  and 
Geology 


1APPING     GEOLOGICAL     CONDITIONS     IN 

UNNELS, 

southern  California  Metropolitan  Water  District, 

.os  Angeles. 

t.  J.  Proctor. 

lulletin  of  the  Association  of  Engineering  Geolo- 

y.  Vol 8,  No  l,  p  1-43,  1971.  2  fig,  7  tab,  207 ref. 

)escriptors:  'Tunnels,  'Mapping,  'Classification, 
Geologic  mapping,  Geology,  Rock  properties, 
tocks,  Tunneling,  Photography,  Tunnel  design, 
ogging  (Recording),  Geologic  investigations, 
ieologic  mapping,  Rock  mechanics,  Bibliogra- 
ihies. 
dentifiers:  Glossaries,  Tunnel  supports. 

"o  best  assist  tunnel  building  engineers,  contrac- 
ors,  and  owners,  geologists  need  to  standardize 
napping  terminology  and  descriptions.  Because 


the  engineer  must  know  the  condition  of  the  rock 
to  be  tunneled,  a  rock  and  soft  ground  guide  is 
proposed.  This  guide  is  based  on  Terzaghi's  work. 
A  higher  Terzaghi  Rock  Condition  Number  in- 
dicates a  greater  degree  of  tunnel  excavation  dif- 
ficulty, hazard,  and  expense.  For  each  rock  condi- 
tion number,  representative  rock  types  and  typical 
tunnel  supports  are  given.  A  form  for  reporting  ob- 
servations and  a  suggested  outline  for  preparing  a 
historical  record  are  shown.  A  glossary  defines 
terms  commonly  used  in  tunnel  construction  and 
includes  geologic  terms  used  to  describe  tunnel 
rock  conditions.  Use  of  an  as-built  tunnel  log  dur- 
ing construction  aids  the  engineer  in  determining 
whether  actual  and  assumed  rock  conditions  agree 
and  the  contractor  in  evaluating  the  suitability  and 
efficiency  of  excavation  operations.  After  con- 
struction, the  log  is  useful  if:  (1)  another  tunnel  is 
built  nearby,  (2)  the  contractor  claims  changed 
conditions,  or  (3)  problems  are  found  in  the  tunnel. 
(USBR) 
W72-07544 


THE  SAN  ANDREAS  FAULT, 

D.  L.  Anderson. 

Scientific  American,  Vol  225,  No  5,  p  53-68,  Nov 

1971.  16illus,  1  photo. 

Descriptors:  'Faults  (Geologic),  'Geology, 
'Earthquakes,  'Seismology,  Seismic  studies, 
Movement,  Trenches,  Continental  shelf,  Geologic 
formations,  Seismographs,  California. 
Identifiers:  'San  Andreas  Fault  (Calif),  Seismic 
scales,  'Tectonics,  San  Fernando  earthquake, 
Crustal  structure,  Earthquake  zones,  'Earthquake 
theory. 

California's  well-known  fault  is  not  one  fault,  but 
two.  The  northern  part  of  the  fault  has  moved  700 
mi;  the  southern  portion  has  moved  300  mi.  The 
San  Andreas  fault  system  is  part  of  a  global  grid  of 
faults  which,  along  with  other  geologic  features, 
represent  the  boundaries  between  the  huge  shift- 
ing plates  that  make  up  the  earth's  crust.  The 
northern  portion  of  the  fault  was  formed  about  30 
million  yr  ago  when  a  rise  in  the  Pacific  Ocean 
plate  collided  with  the  North  American  plate.  At 
that  time  Baja  California  was  still  attached  to  Mex- 
ico, but  later  became  welded  to  the  Pacific  plate 
and  was  rifted  away  from  Mexico.  This  break 
formed  the  southern  portion  of  the  San  Andreas 
Fault.  The  San  Bernardino  Mountains  lie  in  the 
path  of  the  plate  west  of  the  southern  portion  of 
the  fault,  making  movement  to  the  northwest  dif- 
ficult. The  recent  San  Fernando  earthquake  oc- 
curred in  this  heavily  stressed  region,  but  was  not 
actually  centered  on  the  San  Andreas  Fault. 
Southern  California  is  seismically  about  10  times 
more  active  than  the  world  as  a  whole.  (USBR) 
W72-07547 


PRECAST  CONCRETE  TUNNEL  LININGS  FOR 
TORONTO  SUBWAY, 

Nott,  Hay  and  Anderson  (England);  and  Hatch 
Associates,  Ltd.,  Toronto  (Ontario). 
J.  V.  Bartlett,  T.  M.  Nosiewicz,  and  J.  A.  Ramsay. 
American  Society  of  Civil  Engineers,  Journal  of 
the  Construction  Division,  Vol  97,  No  C02,  p  241- 
256,  Nov  1971.  8  fig. 

Descriptors:  'Tunnel  linings,  'Tunneling,  'Tun- 
nels, 'Tunnel  construction,  'Precast  concrete, 
Glacial  soils,  Tunnel  design,  Reinforced  concrete, 
Costs,  Grouting,  Cost  savings,  Manufacturing, 
Erection,  Foreign  construction. 
Identifiers:  Subways,  Canada,  'Tunnel  supports, 
Shields,  Bolted  joints. 

Precast  concrete  tunnel  linings  have  been  used  in 
the  Toronto  subway  system  in  a  wide  range  of  soil 
conditions,  resulting  in  significant  cost  savings 
compared  with  the  traditional  cast  iron  lining.  The 
linings,  16  ft  inside  dia,  are  used  without  seconda- 
ry lining.  They  are  interchangeable  with  cast  iron 
linings  also  used  on  the  project.  Eight  segments 
and  a  key  are  bolted  with  3/4-in.-dia  bolts  to  make 
a  complete  ring.  Segments  were  produced  in  a 


precast  concrete  plant  at  the  rate  of  200  per  day, 
using  steel  forms.  Specified  concrete  strength  was 
6500  psi;  over  7000  psi  was  achieved.  Erection  was 
aided  by  shields  of  typical  design.  Some  spalling 
and  cracking,  mostly  superficial,  occurred  during 
shield  shoving;  damaged  segments  were  rarely 
replaced.  Immediately  after  shield  shoving,  the 
area  outside  the  lining  was  grouted  with  neat  ce- 
ment grout.  The  precast  concrete  linings  cost  over 
$300  less  per  ring  than  cast  iron  linings,  for  a  total 
saving  of  $1,500,000  per  mile  for  a  twin  subway 
tunnel.  The  concrete  linings  should  not  be  used 
where  the  ground-water  table  is  above  the  axis  of 
the  tunnel  because  water  leaking  through  hairline 
cracks  could  corrode  the  reinforcing  steel.  (USBR) 
W72-07550 

8F.  Concrete 


MOMENT-CURVATURE  RELATIONSHIPS 

FOR    PRESTRESSED    CONCRETE    IN    CON- 
STANT-MOMENT ZONES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
M.  J.  N.  Priestley,  R.  Park,  and  F.  P.  S.  Lu. 
Magazine  of  Concrete  Research,  Vol  23,  No  75-76, 
p  69-78,  June-Sept  1971.  14  fig,  1  tab,  9  ref. 

Descriptors:  'Prestressed  concrete,  'Theoretical 
analysis,  'Cracks,  'Structural  engineering, 
'Beams  (Structural),  Stress,  Strain,  Distribution, 
Structural  members,  Loads  (Forces). 
Identifiers:  'Curvature,  Crack  propagation,  Bond, 
'Moments,  'Bending,  'Spacing. 

Several  theories  have  been  developed  to  predict 
the  ultimate  load  behavior  of  continuous 
prestressed  concrete  structures.  Generally,  the 
theories  require  a  knowledge  of  the  moment-cur- 
vature relationships  for  the  sections  to  determine 
distribution  of  bending  moments  throughout  the 
structure  at  ultimate  load.  A  theoretical  formula- 
tion of  moment-curvature  curves  for  prestressed 
concrete  members  subjected  to  constant  bending 
moments  is  described.  The  theory  considers  the 
variation  of  curvature  between  cracks  caused  by 
concrete  tension  and  predicts  both  the  curvature  at 
a  crack  and  the  average  curvature  along  the  length 
of  the  member.  Tests  on  7  single-span  preten- 
sioned  beams  verify  the  accuracy  of  the  theory  in 
predicting  the  moment-curvature  relationship. 
(USBR) 
W72-07540 


THE  SHEAR  STRENGTH  OF  UNIFORMLY 
LOADED  BEAMS  WITHOUT  WEB  REIN- 
FORCEMENT, 

Pant  Coll.  of  Tech.,  Pantnagar  (India). 

S.  D.  Ojaha. 

Magazine  of  Concrete  Research,  Vol  23,  No  75-76, 

p  1 1 1-1 18,  June-Sept  1971 .  7  fig,  1 1  ref. 

Descriptors:  'Shear  strength,  'Beams  (Struc- 
tural), 'Reinforced  concrete,  'Analytical 
techniques,  Shear,  Shear  stress,  Loads  (Forces), 
Reinforcement,  Cracks,  Principal,  Stress, 
Failures. 

Identifiers:  'Uniform  loading,  Diagonal  tension, 
Crack  propagation,  Bending. 

An  iterative  method  is  described  for  calculating 
the  failure  load  of  a  uniformly  loaded  reinforced 
concrete  rectangular  beam  without  shear  rein- 
forcement. Basic  equations,  derived  from  previ- 
ous investigations,  are  used  in  the  method.  By  ap- 
plying the  distortion  energy  principle,  the  section 
of  failure  and  the  inclination  of  the  shear  crack  can 
be  predicted  mathematically.  The  failure  section 
occurs  at  a  distance  about  1 .45  to  2.25  times  the  ef- 
fective beam  depth  from  the  face  of  the  support. 
In  developing  a  failure  criterion  for  the  concrete  in 
the  compression  zone,  weight  has  been  given  to 
the  vertical  stresses  attributed  to  loading.  The  cal- 
culated results  show  good  agreement  with  experi- 
mental evidence.  (USBR) 
W72-07548 
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TIME-DEPENDENT  STRAINS  IN  SEALED 
CONCRETE  UNDER  SYSTEMS  OF  VARIABLE 
MULTIAXIAL  STRESS, 

Calgary  Univ.  (Alberta);  and  King's  Coll.,  London 
(England);  and  London  Univ.  (England). 
I.  J.  Jordan,  and  J.  M.  Ulston. 
Magazine  of  Concrete  Research,  Vol  23,  No  75-76, 
p  79-88,  June-Sept  1971.  6  fig,  1  tab,  12  ref,  ap- 
pend. 

Descriptors:  Concrete  testing,  Strain,  "Creep, 
'Equipment,  Stress,  Stress  analysis,  Poisson 
ratio,  Time,  Elastic  deformation,  Compressive 
strength,  Principal,  'Concretes,  Strain,  'Proper- 
ties. 

Identifiers:  'Creep-stress  relationship,  'Multiaxial 
tests,  Uniaxial  compression,  Creep  recover, 
Sustained  loads. 

Sealed  concrete  cubes  were  subjected  to  sustained 
systems  of  uni-,  bi-,  and  triaxial  stress.  The  uniaxi- 
al stress  and  one  of  the  principal  stresses  in  the  bi- 
and  triaxially  loaded  specimens  were  set  initially  at 
the  same  nominal  value,  and  later  cycled  between 
this  and  a  higher  value;  the  orthogonal  stresses 
remained  constant.  The  strains  resulting  from  the 
stress  cycle  were  essentially  the  same  for  all  3 
stress  systems;  the  strains  in  a  direction 
orthogonal  to  the  stress  change  were  fully 
recoverable  but  those  in  the  direction  of  the  stress 
included  an  irrecoverable  component.  The  creep 
Poisson's  ratio  was  approximately  the  same  for  all 
stress  increments.  The  Poisson's  ratio  for  creep 
recovery  gradually  rose  after  removal  of  the  load. 
Conclusions  are  that  in  engineering  analysis,  the 
time-dependent  strain  of  concrete  under  constant 
multiaxial  compressive  stress  can  be  found  by 
using  a  constant  value  of  creep  Poisson's  ratio 
equal  to  the  static  elastic  value.  Under  variable 
stress,  Boltzmann  superposition,  or  a  similar  prin- 
ciple, can  be  applied  to  sum  the  effects  of  succes- 
sion of  changes  in  stress.  Interpretation  of  test 
results  supports  the  view  that  basic  creep  is  caused 
by  the  diffusion  of  water  from  and  to  the  gel  pores, 
rather  than  a  viscous  or  sliding  mechanism. 
(USBR) 
W72-07549 


PRECAST  CONCRETE  TUNNEL  LININGS  FOR 
TORONTO  SUBWAY, 

Nott,  Hay  and  Anderson  (England);  and  Hatch 

Associates,  Ltd.,  Toronto  (Ontario). 

For  primary  bibliographic  entry  see  Field  08E. 

W72-07550 


TESTING 


OF 


NON-DESTRUCTIVE 
CONCRETE, 

Louisiana  Dept.  of  Highways.  Research  and 
Development  Section. 
H.  B.  Rushing,  and  J.  O.  Burt,  Jr. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  372,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Louisiana  Department  of 
Highways,  November  1970.  15  p,  10  fig.  FHA 
Louisiana  HPR  1  (8). 

Descriptors:  'Ultrasonics,  'Concrete  testing, 
•Concrete  technology,  'Concrete  mixes, 
'Strength  of  materials,  'Compressive  strength, 
Forecasting,  Concrete  construction,  Non-destruc- 
tive tests,  Physical  control,  Structures,  Louisiana. 
Identifiers:  'Fresh  concrete. 

The  performance  of  an  ultrasonic  testing  device  in 
predicting  compressive  strengths  from  tests  per- 
formed on  samples  of  fresh  concrete.  The  initial 
phase  involved  laboratory  preparation  of  concrete 
cylinders  using  various  water  cement  ratios.  These 
were  tested  using  ultrasonic  equipment  and  the 
results  were  to  be  used  in  developing  standard 
curves  for  predicting  compressive  strengths  of 
fresh  concrete.  Had  the  laboratory  results  proved 
satisfactory,  the  next  phase  was  to  correlate  the 
ultrasonic  results  taken  in  the  field  on  actual  con- 
struction sites  with  the  compressive  strengths  of 
the  roadway  cylinders.  As  a  result  of  the  findings, 
an  ultrasonic  concrete  testing  program  could  be 
implemented,  whereby  concrete  not  conforming  to 


specification  requirements  for  compressive 
strength  could  be  rejected  prior  to  being  placed  in 
a  structure.  Results  of  the  laboratory  phase  of  the 
project  were  not  encouraging.  Very  little  predicta- 
bility of  compressive  strength  on  sand  and  gravel 
mixes  was  possible  until  several  hours  after  addi- 
tion of  water  to  the  mixes.  Experimentation  with 
more  homogeneous  sand  mixes  yielded  no  better 
results.  Further  investigation  with  the  present 
available  equipment  seems  unwarranted. 
(Poertner) 
W72-07780 

8G.  Materials 


MOMENT-CURVATURE  RELATIONSHIPS 

FOR     PRESTRESSED    CONCRETE    IN    CON- 
STANT-MOMENT ZONES, 

Canterbury  Univ.,  Christchurch (New  Zealand). 
For  primary  bibliographic  entry  see  Field  08F. 
W72-07540 


THERMALLY  ASSISTED  FRACTURE  OF  MAR- 
BLE AND  GRANITE, 

Bureau  of  Mines,  Minneapolis,  Minn. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-07541 


THE  SHEAR  STRENGTH  OF  UND70RMLY 
LOADED  BEAMS  WITHOUT  WEB  REIN- 
FORCEMENT, 

Pant  Coll.  of  Tech.,  Pantnagar  (India). 

For  primary  bibliographic  entry  see  Field  08F. 

W72-07548 


TIME-DEPENDENT  STRAINS  IN  SEALED 
CONCRETE  UNDER  SYSTEMS  OF  VARIABLE 
MULTIAXIAL  STRESS, 

Calgary  Univ.  (Alberta);  and  King's  Coll.,  London 
(England);  and  London  Univ.  (England). 
For  primary  bibliographic  entry  see  Field  08F. 
W72-07549 


HEAT  SHRINKABLE  TUBING  AS  SEWER  PIPE 
JOINTS. 

Western  Co.,  Richardson,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07786 


8H.  Rapid  Excavation 


GEOHYDROLOGY  OF  TATUM  SALT  DOME 
AREA,  LAMAR  AND  MARION  COUNTIES, 
MISS.,  VELA  UNIFORM  PROGRAM:  PROJECT 
DRIBBLE, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07828 


REDUCTION      OF      TRITIUM      FROM      UN- 
DERGROUND NUCLEAR  EXPLOSIVES, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07842 


81.  Fisheries  Engineering 


RIVER  ELECTROFISHING  AND  FISH  POPU- 
LATION ESTIMATES, 

Montana  Cooperative  Fishery  Unit,  Bozeman. 
Richard  Vincent. 

Progr  Fish  Cult.  33  (3):  163-169.  1971 .  Ejus. 
Identifiers:  Fishing,  Methods,  Population,  River. 

A  uniform  easy-to-use  procedure  is  discussed  for 
sampling  and  estimating  standing  crop,  age  struc- 
ture, mortality,  and  production  of  fish  populations 
in  streams.  Techniques  are  described  that  consider 


the  types  of  electric  current,  electrode  arrange- 
ment, water  conditions  influencing  electrofishing, 
and  formulas  for  population  estimation.  Also,  in- 
formation is  given  on  safety  and  first-aid. -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-07350 


SURVIVAL   OF   TROUT  DROPPED   FROM   A 
WATERFALL, 

Soichiro  Shirahata. 

Bull  Freshwater  Fish  Res  Lab  Tokyo.  20  (2):  93- 

100.  1971.  DIus.  (Jap.  summ.). 

Identifiers:  Fishery,  Survival,  Trout,  Waterfall. 

Rainbow  trout,  10-500  g  in  body  weight,  were 
dropped  experimentally  from  a  waterfall  55  m  high 
with  a  steep  gradient  of  54  deg.  When  dropped 
directly  aganist  dried  concrete  floor,  they  suffered 
heavy  mortality  even  from  a  few  meters  high.  The 
presence  of  water  on  impact  surface  plays  an  im- 
portant role  in  reduction  of  impact  mortality. 
Cerebral  contusion  and  hemorrhage  were  fatal.  In 
aerial  release  the  critical  energy  of  impact  was  cal- 
culated at  around  300  and  50  joules  for  mortalities 
of  80%  and  5%  respectively.  Physiological 
backgrounds  related  to  trout  survival  in  dropping 
from  elevations  are  discussed.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-07356 


CONSERVATION  OF  THE  PERAK  RIVER  TER- 
RAPINS (BATAGUR  BASKA), 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia).  School 
of  Biological  Sciences. 

E.  Balasingam,  and  Mohamed-Khan-Bin-Momin- 
Khan. 

Malayan  Natur  J.  23  (1):  27-29.  1969/1970. 
Identifiers:    Batagur-baska,   Conservation,   Fish, 
Hatchery,  Lizard,  Malaysia,  Otter,  Perak,  Preda- 
tors, River,  Terrapins. 

The  Perak  River  terrapin  (B.  baska)  nests  each 
year  from  late  Dec.  to  early  Feb.  along  a  2-mi. 
stretch  of  the  Perak  River,  from  Telong  Bakong  to 
Nordin  Bridge.  The  eggs  are  normally  laid  along 
the  higher  part  of  the  bank.  About  220  females  are 
estimated  to  nest  annually  in  this  stretch.  Efforts 
are  being  made  to  propagate  the  species.  An  artifi- 
cial hatchery  was  set  up  in  the  1968-69  season,  in 
Batu  Gajah,  for  the  purpose  of  transplanting  ter- 
rapin eggs.  Altogether,  560  eggs  were  transplanted 
into  this  hatchery.  Of  these,  only  194  emerged  as 
ha  Killings  From  106  natural  clutches  of  eggs  al- 
lowed to  hatch  at  the  Iskander  Bridge,  1558  hatch- 
lings  were  recovered  from  2098  eggs.  The  hatch- 
lings  obtained  from  the  natural  nests  as  well  as  the 
artificial  hatchery  were  maintained  in  captivity  for 
12-14  mo.  before  being  released  into  the  river.  The 
mortality  during  captivity  was  12.8%.  The  natural 
enemies  of  the  young  river  terrapins  in  the  water 
are  fish,  otters,  and  monitor  lizards.  The  younger 
the  hatchlings  are,  the  more  vulnerable  they  are  to 
attack  by  predators,  hence  the  decision  to  rear 
them  in  captivity  to  a  considerable  size  before 
releasing  them  into  the  river.  It  is  hoped  that  the 
numbers  lost  in  captivity  are  less  than  would  have 
been  lost  to  predators  if  they  had  been  released 
soon  after  emergency. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-07400 


STUDIES  ON  THE  CARP  CULTURE  IN 
RUNNING  WATER  POND:  ID.  ON  THE  RELA- 
TION BETWEEN  FISH  GROWTH  OR  HAR- 
VEST AND  ENVHtONMENTAL  CONDITIONS 
IN  FISH  PONDS  (IN  JAPANESE), 
Kenji  Chiba. 

Bull  Freshwater  Fish  Res  Lab  Tokyo.  20  (2):  199- 
215.  1971.  Blus.  English  summary. 
Identifiers:   Carp,   Culture,    Environment,   Fish, 
Growth,  Harvest,  Ponds,  Relation,  Temperature. 

Among  various  environmental  factors,  only  max- 
imum water  temperature  of  the  pond  during  the 
culture  period  was  found  to  be  related  to  daily 
growth   rate.   During   summer  afternoons   when 
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water  temperature  was  relatively  high,  the  fish  lost 
their  appetite   and  growth  rate  was  retarded.-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07700 


09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


UNIVERSITY  OF  CALIFORNIA  WATER 
RESOURCES  CENTER  ANNUAL  REPORT,  1 
JULY  1970-30  JUNE  1971. 

California  Univ.,  Los  Angeles.  Water  Resources 
Center. 

Report  No  23,  September  1971.  190  p.  OWRR-A- 
999-CAL  (6). 

Descriptors:  'Water  resources  Institute,  'Califor- 
nia, Education,  Training,  'Research  and  develop- 
ment,   Research   facilities,    'Universities,    'Col- 
leges, Projects,  Grants,  Contracts. 
Identifiers:  'Annual  reports. 

The  report  of  the  Director,  a  description  of  the  ad- 
ministration of  the  Center,  a  summary  of  research 
funds  available,  reports  on  the  Center's  Archives 
(reference  libraries  on  the  Berkeley  and  the  Los 
Angeles  Campuses),  a  listing  of  the  publications  of 
the  Center,  and  annual  reports  on  45  projects  are 
presented.  The  annual  reports  are  classified  in 
FCST  Categories  II,  III,  IV,  V,  VI,  and  VIII.  They 
cover  the  California's  water  research  needs,  so  far 
as  funds  are  available  from  the  Office  of  Water 
Resources  Research,  and  from  State  sources,  but 
do  not  cover  the  Saline  Water  Conversion 
research,  which  is  reported  separately. 
W72-07553 


AFTER       SIX       YEARS--THE       STATE       OF 
WASHINGTON  WATER  RESEARCH  CENTER, 

Washington  State  Water  Research  Center,  Pull- 
man. 

A.  F.  Agnew. 

Washington  Water  Research  Center  Report  No.  7, 
45  p,  1  fig,6app,  1971.  A-999-WASH  (4). 

Descriptors:  'Reviews,  'Washington,  'Adminis- 
trative agencies,  'Institutions,  'Research  priori- 
ties. Pacific  Northwest  U.S.,  Research  facilities, 
Projects,  Grants,  Research  and  development, 
Water  resources  development,  Planning. 
Identifiers:  Status  reports.  Summaries,  State  agen- 
cies. 

The  status  of  the  State  of  Washington  Water 
Research  Center  is  reported.  The  rationale  for  the 
Center's  existence,  its  operation,  its  accomplish- 
ments and  its  future  are  discussed.  Appendices 
provide  lists  of  projects,  investigations,  and  re- 
ports available.  Virtually  all  of  the  work  is  con- 
cerned specifically  with  Washington  State. 
(LeGore-Washington) 
W72-07641 

9C.  Research  Facilities 


PERCEPTION  OF  WATER  RESOURCES 
RESEARCH,  DISSEMINATION,  AND  UTILIZA- 
TION OF  RESEARCH  FINDINGS, 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  10B. 

W72-07616 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


MEATPACKING       WASTE       MANAGEMENT 
RESEARCH  PROGRAM, 

Robert   S.   Kerr  Water  Research  Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-07325 


UNIVERSITY  OF  CALIFORNIA  WATER 
RESOURCES  CENTER  ANNUAL  REPORT,  1 
JULY  1970-30  JUNE  1971. 

California  Univ.,  Los  Angeles.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  09A. 

W72-07553 


GRANT    ASSISTANCE    PROGRAMS    OF   THE 
ENVIRONMENTAL  PROTECTION  AGENCY. 

Environmental  Protection  Agency,  Washington, 

D.C.  Grants  Administration  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-07854 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


PERCEPTION  OF  WATER  RESOURCES 
RESEARCH,  DISSEMINATION,  AND  UTILIZA- 
TION OF  RESEARCH  FINDINGS, 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

J.  M.  Stewart,  and  D.  H.  Howells. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  812,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  North  Carolina  Water 
Resources  Research  Institute,  Raleigh,  Report  No. 
58,  UNC-WRRI-71-58,  95  p,  7  fig,  16  tab,  20  ref ,  2 
append.  May  1972.  OWRR  A-046-NC  (3). 

Descriptors:  Education,  Publications,  Research 
and  development,  'Information  retrieval,  Social 
participation,  'Water  Resource  Institute,  'North 
Carolina,  'Documentation,  'Information 

exchange. 

Identifiers:  'Information  dissemination, 

'Technology  transfer,  Research  needs,  'Research 
utilization. 

The  need  for  utilization  of  water  resources 
research  to  meet  the  complex  pressures  placed  on 
this  resource  continues  to  grow.  Communication 
of  research  information  between  research  workers 
and  those  responsible  for  water  resources 
development  and  its  subsequent  use  is  increasingly 
important.  In  North  Carolina  the  Water  Resources 
Institute  is  a  major  center  for  water  resources 
research.  Primary  emphasis  of  the  Institute  has 
been  directed  to  research  with  increasing  recogni- 
tion of  the  need  to  examine  the  communication 
and  use  of  research  finding.  A  theoretical  base  for 
this  study  was  developed  from  a  review  of  the 
communication  and  adoption  processes  as  viewed 
from  three  major  perspectives:  (1)  the  research 
development  and  diffusion  perspective,  (2)  the  so- 
cial interaction  perspective,  and  (3)  the  problem- 
solving  perspective.  From  these  perspectives  a 
synthesis  of  their  important  features  are  incor- 
porated into  a  state  model  for  communication  of 
water  resources  research.  Data  collected  from 
questionnaires  to  154  university  researchers  and 
146  research  users  in  North  Carolina  were  used  to 
examine  the  following  communication  problem 
areas:  (1)  Institute  communication  with  research- 
user  groups,  (2)  perception  of  the  Institute  by 
research-user  groups,  (3)  perception  of  research- 
user  group  roles,  (4)  research-user  group  interac- 
tion, (5)  research  dissemination  and  utilization, 
and    (6)    public    understanding    and   educational 


needs.  Recommendations  are  made  for  the  imple- 
mentation of  a  communication  model  for  water 
resources  research. 
W72-07616 


10F.  Preparation  of  Reviews 


SIZE        ANALYSIS        OF        FINE-GRAINED 
SUSPENDED  SEDIMENTS:  A  REVIEW, 

Puerto  Rico  Nuclear  Center,  Mayaquez. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-07389 


ICE  FORMATION  -  A  REVD2W  OF  THE 
LITERATURE  AND  BUREAU  OF  RECLAMA- 
TION EXPERIENCE, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-07545 
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IBLATION 

Glacial  Processes  and  Their  Relationship  to 
Streamflow  -  Flute  Glacier,  Alaska, 
W72-07522  2C 

ABSOLUTE  LIABILITY 

Environmental  Law—Disposal  of  Radioactive 

Wastes  in  the  Oceans, 

W72-07382  5E 

Skaggs  V.  City  of  Cape  Girardeau  (Liability  for 
Discharge   of   Increased   Amount   of   Surface 
Water  into  Natural  Drainway). 
W72-07878  6E 

United  States  V.  Georgetown  Univ.  (Actual 
Control  as  a  Prerequisite  to  Criminal  Responsi- 
bility Under  the  Rivers  and  Harbors  Act). 
W72-07881  6E 

ABSORPTION 

Fate  of  Diquat  in  the  Aquatic  Environment, 
W72-07355  5B 

Effects  of  Hydrostatic  Pressure  and  Tempera- 
ture on  the  Uptake  and  Respiration  of  Amino 
Acids  by  a  Facultatively  Psychrophilic  Marine 
Bacterium, 
W72-07707  5C 

ABSORPTION  CULTURE 

Growth  of   Escherichia  Coli  on  Short-Chain 
Fatty  Acids:  Nature  of  the  Uptake  System, 
W72-07706  5C 

ABUNDANCE 

The  Effect  of  a  Power  Plant  on  the  Distribution 
and    Abundance    of    Zooplankton    Near    the 
Plant's  Thermal  Outfall, 
W72-07523  5C 

ACCELATOR 

Design  of  an  Iron  Removal  Plant  for  a  Small 

City, 

W72-07440  5F 

ACCIDENTS 

Determining    the    Accumulated    Deposit    of 
Radionuclides  by  Soil  Sampling  and  Analysis, 
W72-07835  5B 

ACCRETION  (LEGAL  ASPECTS) 

Nedtweg  V.  Wallace  (State's  Right  to  Lease 

Relicted  Land). 

W72-07388  6E 

Pannelee  V.   Herbert  and   Sons  (Liability   to 

Riparian  Owner  for  Dredging  in  Channel  of 

River). 

W72-07887  6E 

ACID  MINE  WATER 

Mine  Spoil  Potentials  for  Water  Quality  and 

Controlled  Erosion. 

W72-07796  5G 

Electrochemical    Treatment    of    Acid    Mine 

Waters. 

W72-07799  5D 

ACTINIDES 

Electrodeposition  of  Actinides  for  Alpha  Spec- 

trometric  Determination, 

W72-07678  5A 

ACTIVATED  CARBON 

Removal  of  Trace  Amounts  of  Dieldrin  from 
Aqueous    Solution    Using    Electrochemically 
Treated  Carbon, 
W72-07528  5D 


Characterization    of   Activated    Carbon   as   a 

Filter  Material, 

W72-07811  5D 

ACTIVATED  SLUDGE 

Biological  Removal  of  Lignin  from  Kraft  Mill 

Effluents.  1.  Preliminary  Studies, 

W72-07810  5D 

ADJACENT  LANDOWNERS 

O'Brien  V.  Gale  J.  Apple,  Inc.  (Validity  of 
Covenants     Between     Riparian     Landowners 
Restricting  Riparian  Rights). 
W72-07879  6E 

ADMINISTRATIVE  AGENCIES 
After   Six    Years-The    State    of   Washington 
Water  Research  Center, 
W72-07641  9A 

On    the    Legal    Aspects    of    North    Carolina 

Coastal  Problems, 

W72-07847  6E 


Water  Pollution  Control, 
W72-07848 


6E 


An  Act  to  Conserve  and  Protect  the  Water 
Resources  and  Protect  the  Public  Health  of  the 
State  (and  Other  Purposes). 
W72-07850  6E 

The  Illinois  Environmental  Protection  Act-A 
Comprehensive  Program  for  Pollution  Control. 
W72-07864  5G 

Estuarine  Pollution:  The  Deterioration  of  the 
Oyster  Industry  in  North  Carolina, 
W72-07869  5G 

ADSORPTION 

Removal  of  Trace  Amounts  of  Dieldrin  from 
Aqueous    Solution    Using    Electrochemically 
Treated  Carbon, 
W72-07528  5D 

A  Biological  Processes  in  the  Removal  of  Sil- 
icate From  Sea  Water, 
W72-07600  2L 

Multicomponent  Diffusion:  Generalized  Theory 

with  Ion-Exchange  Applications, 

W72-07645  3A 

Characterization    of   Activated   Carbon   as   a 

Filter  Material, 

W72-07811  5D 

ADVERSE  POSSESSION 

Camp  Chicopee  V.  Eden  (Adverse  Possessory 

Rights  in  a  Lake  Bed). 

W72-07412  6E 

AERATION 

Valveless  Filter  Installed  for  Iron  Removal, 

W72-07437  5F 

Design  of  an  Iron  Removal  Plant  for  a  Small 

City, 

W72-07440  5F 

Engineering  Methodology  for  River  and  Stream 

Reaeration. 

W72-07797  5G 

AERIAL  PHOTOGRAPHY 

Air  Photo  Analysis  of  Blockfield  Fabrics  in 

Talus  Valley,  Tasmania, 

W72-07313  2J 


AEROSOLS 

Error  Evaluation  in  Determining  Concentration 
and  Size  of  Fog  Drops  with  the  Aelita  Instru- 
ment, 
W72-07466  2B 

AFRICA 

Chemical    Composition    of    Groundwaters    of 
Tropical  Countries   as   Illustrated   by   French 
Guinea  (Khimicheskiy  sostav  gruntovykh  vod 
tropicheskikh  stran  (na  primere  Gvinei)), 
W72-07746  2F 

AGE 

Paleogeographic  Characteristics  and  Absolute 
Age  of  the  Valday  Glacial  Maximum  Near 
Lake  Kubenskoye  (Paleogeograficheskiye 
osobennosti  i  absolyutnyy  vozrast  maksimal'- 
noy  stadii  valdayskogo  oledeneniya  v  rayone 
Kubenskogo  ozera), 
W72-07453  2C 

Age  of  the  Last  Glacial  Maximum  in  the  Vicini- 
ty of  Grodno  (O  vozraste  maksimal'noy  stadii 
poslednego  oledeneniya  v  rayone  Grodno), 
W72-07454  2C 

AGGRADATION 

Hydrological  and  Geochemical  Properties  of 

Eroded  Landscapes  (Gidrologicheskiye  i  geok- 

himicheskiye         svoystva         erodirovannykh 

landshaftov). 

W72-07455  2J 

AGRICULTURAL  RUNOFF 

Economics  of  Water  Quality  Management:  Ex- 
emplified by  Specified  Pollutants  in  Agricul- 
tural Runoff, 
W72-07365  5G 

AGRICULTURE 

Economic  Factors  Affecting  Change  in  the  In- 
tensity of  Flood  Plain  Use, 
W72-07361  6B 

Economic  Evaluation  of  the  Impact  of  Selected 
Crop  Practices  on  Water  Quality  and  Produc- 
tivity—An Application  of  Linear  Programming, 
W72-07530  5C 

Factors  Affecting  the  Accumulation  of  Nitrate 

in  Soil,  Water,  and  Plants, 

W72-07610  5B 

AIR  ENVIRONMENT 

Proceedings  of  Environmental  Plutonium  Sym- 
posium. 
W72-07830  SB 

AIR  POLLUTION 

West  Valley  Reprocessing  Plant.  Environmen- 
tal Report.  Plutonium  Fuel  Plant. 
W72-07819  6G 

Distribution  of  Plutonium  from  Accidents  and 

Field  Experiments, 

W72-07833  5B 

Analytical  Techniques  for  the  Determination  of 
Plutonium  in  Environmental  Samples, 
W72-07836  5B 

AIR  TEMPERATURE 

Use  of  Air-Water  Relationships  for  Predicting 

Water  Temperature, 

W  72-07743  2K 

AIR-WATER  INTERFACES 

Forced  Convection  Heat  and  Mass  Transfer 
from  a  Moving  Gas-Liquid  Interface, 
W72-07527  8B 


SU-1 


AIRPORTS 
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AIRPORTS 

A  Bill  to  Control  the  Generation  and  Transmis- 
sion of  Noise  Detrimental  to  the  Human  En- 
vironment, and  for  Other  Purposes, 
W72-07433  6E 

ALABAMA 

Creation    and    Administration    of    Watershed 

Conservancy  Districts. 

W72-07407  6E 

Water  Resources   Investigations  in  Alabama, 

1968. 

W72-07736  7C 

ALASKA 

Water    Resources    Investigations    in    Alaska, 

1968. 

W72-07580  7C 

ALGAE 

Algae  Control, 

W72-07442  4A 

Studies  on  the  Regulation  of  Algal  Growth  by 

Gibberellin, 

W72-07496  5C 

Effect  of  Mercury  on  Algal  Growth  Rates, 
W72-07660  5C 

Effects   of   Detergent   Protease   Enzymes   on 
Sewage  Oxidation  Pond  Phytoplankton, 
W72-07661  5C 


ALKALINITY 

Algae  Control, 
W72-07442 


4A 


Bacterial  Dieoff  in  Ponds, 
W72-07664 


5C 


A  List  of  New  Genera  and  Type  Species  of 
Flagellates  and  Algae  Published  in  1966-1968. 
Part  IV, 
W72-07683  5A 

Growth   and   the   Production   of  Extracellular 

Substances    by   Two    Strains    of   Phaeocystis 

Pougheti, 

W72-07710  5C 


ALGAL  CONTROL 

Algae  Control, 
W72-07442 


4A 


A  Preliminary  Investigation  of  a  Potential  New 

Algicide, 

W72-07508  5C 


Algal  Growth  Exciters, 
W72-07514 


5C 


ALGAL  TOXINS 

Aquatic  Plants  From  Minnesota,  Part  2  -  Tox- 
icity, Anti-Neoplastic,  and  Coagulant  Effects, 
W72-07360  5C 

ALGICTDES 

A  Preliminary  Investigation  of  a  Potential  New 

Algicide, 

W72-07508  5C 

ALKALI  METALS 

Rubidium  and  Cesium  Concentrations  in 
Waters  of  Some  Weakly  Saline  Lakes  of 
Northwest  USSR  and  Kamchatka  (Soderz- 
haniye  rubidiya  i  tseziya  v  vode  nekotorykh 
slabomineralizovannykh  ozer  Severo-Zapada 
SSR  i  Kamchatki), 
W72-07297  2H 

Rare  Alkali   Metals   in  River  Waters  of  the 
Upper  Volga   Basin   (Redkiye   shchelochnyye 
elementy  v  rechnykh  vodakh  basseyna  Verkh- 
ney  Volgi), 
W72-07748  2K 


ALLERTON  LAKE  (ILL) 

Fate  of  Diquat  in  the  Aquatic  Environment, 
W72-07355  5B 

ALLUVIAL  CHANNELS 

Analytical    Flow    Nets    in    Channel    Seepage 

Flows, 

W72-07471  8B 

Hydraulic  Relations  for  Sand-Bedded  Streams, 
W72-07607  2J 

Einstein's  Bedload  Function  Applied  to  Chan- 
nel Design  and  Degradation, 
W72-07608  2J 

ALLUVIUM 

Autochthonous    and    AUochthonous    Alluvial 
Placers  (Avtokhtonnyye  i  allokhtonnyye  allyu- 
vial  'nyye  rossypi), 
W72-07754  2J 

ALMONT  (N.D.) 
Environmental    Statement    on    Almont    Flood 
Control  Project  Measure,  Lewis  and  Clark  1805 
RC  and  D  Project,  North  Dakota  (Final  En- 
vironmental Impact  Statement). 
W72-07413  8A 

ALPHA  SPECTROMETRY 

Electrodeposition  of  Actinides  for  Alpha  Spec- 

trometric  Determination, 

W72-07678  5A 


ALTERNATING  CURRENTS 

Ultrahigh-Voltage  Power  Transmission, 
W72-07546 


8C 


A M ARILLO  (TEX) 
Joint  Discussion  -  Reclamation  and  Industrial 
Reuse  of  Amarillo's  Wastewater, 
W72-07628  5D 

Joint  Discussion  -  Reclamation  and  Industrial 

Reuse  of  Amarillo's  Wastewater, 

W72-07629  5D 

AMERICAN  WATER  WORKS  ASSOCIATION 
Joint   Discussion    -    Northeastern    US    Water 
Supply  Study:  AWWA  Factors  Related  to  the 
NEWS  Study, 
W72-07637  3D 

AMINO  ACIDS 

Extrusion  of  Carbon  Accompanying  Uptake  of 
Amino  Acids  by  Marine  Phytoplankters, 
W72-07497  5C 

Effects  of  Hydrostatic  Pressure  and  Tempera- 
ture on  the  Uptake  and  Respiration  of  Amino 
Acids  by  a  Facultatively  Psychrophilic  Marine 
Bacterium, 
W72-07707  5C 

AMMONIUM 

The  Ammonium  Ion  as  an  Indicator  of  Oil  and 

Gas  (Ammoniy  kak  odin  iz  pokazateley  nef- 

tegazonosnosti), 

W72-07451  4B 

AMPEROMETRIC  TITRATION 

Improved  Amperometric  Procedure  for  Deter- 
mining Plutonium, 
W72-07674  5A 

AMU-DAR'YA  RIVER 

Evolution  of  River  Valleys  in  the  Southern  Part 
of     Central     Asia      in      the      Anthropogene 


(Zakonomernosti  razvitiya  rechnykh  dolin  yuga 

Sredney  Azii  v  antropogene), 

W72-07450  2J 

Effect  of  Microbiological  Processes  on  the  Ox- 
ygen  Behavior  in   Lakes  of  the  Amu-Dar'ya 
Delta, 
W72-07458  5C 

AMYGDALIN 

Beta-Glucosidase  Enzyme  Determination  with 

Ion-Selective  Electrodes, 

W72-07656  5A 

ANAEROBIC  BACTERIA 

Methanobacterium     thermoautotrophicus     Sp. 

N.,  An  Anaerobic,  Autotrophic,  Extreme  Ther- 

mophile, 

W72-07723  5A 

ANAEROBIC  CONDITIONS 

Sprinkler  Application  of  Anaerobically  Treated 
Swine  Wastes  as  Limited  by  Nitrogen  Concen- 
tration, 
W72-07364  5D 

ANAEROBIC  DIGESTION 

Solution  of  a  Sulfide  Toxicity  Problem  in  a  Mu- 
nicipal Anaerobic  Digester, 
W72-07814  5D 

ANALOG  MODELS 

Hybrid    Computer    Simulation    of    Sediment 
Transport    with    Stochastic    Transfer    at    the 
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Vater   Resource    Development-With    Special 
teference  to  the  California  Water  Industry, 
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rEREST  RATES 

Jew  Administration  Yardstick  for  Water  Pro- 

ect  Feasibility  Released. 

V72-07432  6B 

rERFACES 

:orced  Convection  Heat  and  Mass  Transfer 
rom  a  Moving  Gas-Liquid  Interface, 
V72-07527  8B 

"lay  Mineralogy  at  the  Brine-Sediment  Inter- 
ace  in  the  South  Ann  of  Great  Salt  Lake, 
Jtah, 
V72-07583  2J 

rERNATIONAL  LAW 

nternational  Law-Oil  Spills  and  Their  Legal 

Ramifications, 

V72-07378  5G 

Environmental  Law-Disposal   of  Radioactive 

Vastes  in  the  Oceans, 

V72-07382  5E 

'ollution  of  the  Sea  and  International  Law:  A 

Canadian  Perspective, 

V72-07421  6E 

rhe  United  Nations  Treaty  Banning  Nuclear 
Weapons  and  Other  Weapons  of  Mass  Destruc- 
ion  on  the  Ocean  Floor, 
V72-07422  6E 

)cean  Pollution  and  the  1972  United  Nations 

Conference  on  the  Environment, 

V72-07423  6E 

rhe  Preparation  of  Article  1  of  the  Convention 

>n  the  Continental  Shelf, 

V72-07425  6E 

nternational  Law  and  Canada's  Anti-Pollution 

legislation, 

V72-07851  6E 


International    Law    and    the    Delimitation    of 

Bays, 

W72-07867  6E 

INTERNATIONAL  WATERS 

International  Law-Oil  Spills  and  Their  Legal 

Ramifications, 

W72-07378  5G 

Jurisdictional  Adventures  at  Sea-Who  has  Ju- 
risdiction Over  the  Natural  Resources  of  the 
Seabed, 
W72-07380  6E 
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W72-07382  5E 
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Legislation, 
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International    Law    and    the    Delimitation    of 

Bays, 
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INTERPRETIVE  SUMMARY 

Chemical  Quality  of  Water  in  Streams  of  North 

Carolina, 

W72-07460  5B 

INVESTIGATIONS 

Water  Resources  Investigations  in  Idaho,  1968. 
W72-07390  7C 

Water  Resources  Investigations  in  Colorado, 

1968. 
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Water    Resources    Investigations    in    Georgia, 
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IODINE  RADIOISOTOPES 

A    Simultaneous    Study    on    the    Transfer    of 
Radioiodine  from  Pasture  to  Milk  and  from  a 
Single  Oral  Intake  to  Milk, 
W72-07827  5B 

Radioecological  Studies  in  Utah  Subsequent  to 

the  Baneberry  Event, 

W72-07845  5C 

ION  EXCHANGE 

Partial  Demineralization  of  Brackish  Waters  by 

Ion  Exchange, 

W72-07336  5F 

Multicomponent  Diffusion:  Generalized  Theory 

with  Ion-Exchange  Applications, 

W72-07645  3A 

Feasibility   Study  of  Regenerative  Fibers  for 

Water  Pollution  Control. 

W72-07800  5D 
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Determination    of    Microgram    Quantities    of 
Chromium  (VI)  and/or  Chromium  (III)  by  X- 
Ray  Fluorescence, 
W72-07685  5A 

ION  SELECTIVE  ELECTRODES 

Beta-Glucosidase  Enzyme  Determination  with 

Ion-Selective  Electrodes, 

W72-07656  5A 

Intrinsic  End-Point  Errors  in  Titration  with  Ion 
Selective  Electrodes.  Chelometric  Titrations, 
W72-07657  5A 

Fast    Reaction    Flow    System    Using   Crystal- 
Membrane  Ion-Selective  Electrodes, 
W72-07677  5B 

Analytical     Monitors     Using  Electrodes     of 

Semiconductors  (Germanium,  Indium- Antimo- 
nide,  and  Silicon), 

W72-0771 1  5A 
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Ionization  Sources  in  Mass  Spectrometry, 
W72-07658  5A 

IONIZATION 

Ionization  Sources  in  Mass  Spectrometry, 
W72-07658  5A 

IONS 

Interfering  Ions  in  the  Elemental  Analysis  of 
Biological  Samples  by  Mass  Spectrometry, 
W72-07681  5A 

IOWA 

Economic  Analysis  of  Alternative  Water  Pollu- 
tion Control  Measures, 
W72-07362  5G 

Cole  V.  City  of  Des  Moines  (City's  Non-Lia- 
bility for  Discharging  Surface  Water  into  Natu- 
ral Drainage). 
W72-07409  6E 

Improving  Water  Quality  Regulation  in  Iowa, 
W72-07855  6E 

IOWA  WATER  POLLUTION  CONTROL  ACT 

Improving  Water  Quality  Regulation  in  Iowa, 
W72-07855  6E 

IRISH  SEA 

Skewness    and    Kurtosis   in    Polymodal   Sedi- 
ments from  the  Irish  Sea, 
W72-07311  2J 

IRON 

Precipitation     of     Iron     in     Aerated    Ground 

Waters, 

W72-07328  5F 


An  Automated  Iron-Removal  Plant, 
W72-07436 
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Valveless  Filter  Installed  for  Iron  Removal, 
W72-07437  5F 

Design  of  an  Iron  Removal  Plant  for  a  Small 

City, 

W72-07440  5F 

Treatment  Plant  Provides  Iron   Removal  and 

Softening, 

W72-07441  5F 

Transformation     of     Iron     During     Bacterial 
Decomposition  of  Planktonic  Organic  Matter, 
W72-07459  5C 
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IRON  BACTERIA 

Physical,  Chemical,  and  Microbiological  Fac- 
tors Affecting  the  Discharge  of  Water  Into 
Drain  Tile, 
W72-07353  5G 


IRRIGATED  LAND 

Irrigation  in  Michigan  1970. 
W72-07784 


3F 


KRIGATION 

Water   Relations,    Salt   Balance,   and   Nitrate 

Leaching     Losses     of     a     960-acre     Citrus 

Watershed, 

W72-07498  5B 


Irrigation  in  Michigan  1970. 
W72-07784 
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ISLANDS 

Water  Resources  Data  for  the  Trust  Territory 

of  the  Pacific  Islands-1968-1970  Surface-Water 

Records, 

W72-07741  2E 

United    States    V.    Severson    (Ownership    of 

Islands  in  Navigable  Waters). 

W72-07865  6E 

ISOTOPE  STUDIES 

Late-Pleistocene  and  Holocene  History  of  the 
Black  Sea  as  Indicated  by  Stable-Isotope  Stu- 
dies, 
W72-07468  2J 

JACKSON  COUNTY  (OREGON) 

Availability  and  Quality  of  Ground  Water  in  the 
Medford  Area,  Jackson  County,  Oregon, 
W72-07740  2F 

JAMES  RIVER  (VA) 
Effects  of  Proposed  Elizabeth  River  Dike  on 
Tides,  Currents,  Salinities,  and  Shoaling, 
W72-07582  8B 

JELLY  FISH 

Process   for   Containment   and   Deflection   of 

Aqueous  Surface  Pollutants, 

W72-07375  5G 

JETTffiS 

Memorandum  Regarding  James  B.  Eads'  Con- 
tribution to  the  Design  of  Tidal  Inlets, 
W72-07467  2L 

JOHNSON  CITY  (TENN) 

Treatment  Plant  Designed  for  Difficult  Water 

Source, 

W72-07435  5F 

JOINT  COSTS 

Heat  Shrinkable  Tubing  as  Sewer  Pipe  Joints. 
W72-07786  5D 

JOINTS  (CONNECTIONS) 

Heat  Shrinkable  Tubing  as  Sewer  Pipe  Joints. 
W72-07786  5D 

JUDICIAL  DECISIONS 

Lateral    2-A    of    Judicial    Ditch    No.    36    in 
Redwood  and  Brown  Counties  V.  Redwood 
County  (Alteration  of  Drainage  Ditch  Plans). 
W72-07383  6E 

Right  of  Public  in  Shore  of  Inland  Navigable 
Lake  Between  High-  and  Low-Water  Marks, 
W72-07384  6E 

Propriety  of  Injunctive  Relief  Against  Diver- 
sion of  Water  by  Municipal  Corporation  or 
Public  Utility, 
W72-07386  6E 


Environmental  Law:  Ecological  Considerations 
in  Granting  Permits  Under  the  Rivers  and  Har- 
bours Act, 
W72-07419  6E 

New  York  State  Water  Resources  Comm'n.  V. 
Liberman  (Right  of  State  to  Require  Riparian  to 
Obtain  Permit  to  Fill  Lake  Bed). 
W72-07873  6E 

Gray  V.  Southern  Facilities,  Inc.  (Measure  of 
Damages  to  Real  Property  From  Stream  Pollu- 
tion). 
W72-07874  6E 

Discon  V.  Saray,  Inc.  (Canal  Owner's  Right  to 

Fill  in  Canal). 

W72-07876  6E 

JURISDICTION 

Jurisdictional  Adventures  at  Sea-Who  has  Ju- 
risdiction Over  the  Natural  Resources  of  the 
Seabed, 
W72-07380  6E 

Pollution  of  the  Sea  and  International  Law:  A 

Canadian  Perspective, 

W72-07421  6E 

KAMCHATKA 

Rubidium  and  Cesium  Concentrations  in 
Waters  of  Some  Weakly  Saline  Lakes  of 
Northwest  USSR  and  Kamchatka  (Soderz- 
haniye  rubidiya  i  tseziya  v  vode  nekotorykh 
slabomineralizovannykh  ozer  Severo-Zapada 
SSR  i  Kamchatki), 
W72-07297  2H 

KARST 

A  Study  of  Limestone  Solution  Under  Tropical 
Conditions  in  North  East  Tanzania, 
W72-07594  2K 

KEENE  (N.  H.) 
Beaver  Brook  Lake,  Keene,  New  Hampshire 
(Final  Environmental  Impact  Statement). 
W72-07861  8A 

KINETICS 

A  Kinetic  model  for  Microbial  Growth  on  Solid 

Hydrocarbons, 

W72-07719  5C 

KOLYMA  RIVER 

New  Experimental  Data  on  Behavior  of  Gold 

Particles  in  Water  (Novyye  eksperimental'nyye 

dannyye  o  povedenii  chastits  zolota  v  vodnoy 

srede), 

W72-07452  2J 

LABORATORY  EQUIPMENT 

Rapid     Separation     and      Determination     of 
Nonionic    Surfactants    of    the    Polyethylene 
Glycol-Monoalkyl     Phenyl      Ether-Type     by 
Column  Liquid  Chromatography, 
W72-07668  5A 

Burner    and    Ultrasonic    Nebulizer    Improve- 
ments for  Atomic  Absorption  Spectrometry, 
W72-07680  5A 

LABORATORY  TESTS 

Formulation  of  a  Synthetic  Seawater  for  Bioas- 
says  with  Mytilus  Edulis  Embryos, 
W72-07517  5C 

LAFAYETTE  LAKE  (IND.) 

Lafayette  Lake,  Wildcat  Creek,  Wabash  River 

Basin,   Indiana   (Final   Environmental  Impact 

Statement). 

W72-07415  8A 


LAKE  BAIKAL 

Concentration  and  Dynamics  of  Organic  Acids 
in  Mineral  Waters  of  the  Lake  Baikal  Region 
(Soderzhaniye     i     dinamika     Organicheskikb 
Kislot  v  Mineral'Nykh  Vodakh  Pribaykal'Ya), 
W72-07299  5C 

LAKE  BEDS 

Bauerle  V.  Board  of  County  Road  Commis- 
sioners for  the  County  of  Charlevoix  (Riparian 
Owner's  Rights  in  Lake  Bed). 
W72-07410  6E 

Camp  Chicopee  V.  Eden  (Adverse  Possessory 

Rights  in  a  Lake  Bed). 

W72-07412  6E 

New  York  State  Water  Resources  Comm'n.  V. 
Liberman  (Right  of  State  to  Require  Riparian  to 
Obtain  Permit  to  Fill  Lake  Bed). 
W72-07873  6E 

Carter    V.    Moore    (Alienability    of    Bed    of 

Navigable  Lake). 

W72-07885  6E 

LAKE  EFFECT  (WEATHER) 

Review  of  the  Influences  of  the  Great  Lakes  on 

Weather, 

W72-07483  2B 

LAKE  ERIE 
Limiting  Nutrient  Elements  in  Filtered  Lake 
Erie  Water, 
W72-07504  5C 

LAKE  HEFNER  (OKLA) 

Effect  of  Using  Averaged  Data  on  the  Com- 
puted Evaporation, 
W72-07472  2D 


LAKE  HURON 

Surface  Water  Temperature  and  Ice  Regimes  of 
Georgian  Bay, 

W72-07482  2< 
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LAKE  ICE 

Surface  Water  Temperature  and  Ice  Regimes  of 

Georgian  Bay, 

W72-07482  2C 

LAKE  KUBENSKOYE 

Paleogeographic  Characteristics  and  Absolute 
Age  of  the  Valday  Glacial  Maximum  Near 
Lake  Kubenskoye  (Paleogeograficheskiye 
osobennosti  i  absolyutnyy  vozrast  maksimal'- 
noy  stadii  valdayskogo  oledeneniya  v  rayone 
Kubenskogo  ozera), 
W72-07453  2C 

LAKE  MONONA  (WISC) 
The  Effect  of  a  Power  Plant  on  the  Distribution 
and    Abundance    of    Zooplankton    Near    the 
Plant's  Thermal  Outfall, 
W72-07523  5C 

LAKE  ONTARIO 

Distribution,  Composition  and  Characteristics 
of  the  Surficial  Sediments  of  Lake  Ontario, 
W72-07316  2J 

Pollution  Monitoring  and  Prevention  By  Use  of 

Bivariate  Control  Charts, 

W72-07793  5A 

LAKE  SEDIMENTS 

Paleogeographic  Characteristics  and  Absolute 
Age  of  the  Valday  Glacial  Maximum  Near 
Lake  Kubenskoye  (Paleogeograficheskiye 
osobennosti  i  absolyutnyy  vozrast  maksimal'- 
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LAND  USE 
Economic  Factors  Affecting  Change  in  the  In- 
tensity of  Flood  Plain  Use, 
W72-07361  6B 

Effects  of  Agricultural  Land  Use  on  the  Quali- 
ty of  Surface  Runoff, 
W72-07818  5B 

LANDFILLS 

Comparison     of     Phytoplankton     Production 
Between  Natural  and  Altered  Areas  in  West 
Bay,  Texas, 
W72-07502  5C 

Development  of  Private  Waterfront  Canals. 
W72-07871  4  A 

LANDSLIDE  PREVENTION 

End  of  the  Landslide  Menace, 
W72-07588 


LANDSLIDES 

End  of  the  Landslide  Menace, 
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LARAMIE  (WYO) 
Water  Budget  for  the  City  of  Laramie,  Wyom- 


ing, 
W72-07798 
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LAW  ENFORCEMENT 

Environmental  Law:  Qui  Tam  Actions  Under 

the  Refuse  Act, 

W72-07420  6E 

U.  S.  Attorney  Calls  Refuse  Act  of  1899  'Su- 
perior Enforcement  Tool', 
W72-07431  6E 


Water  Pollution  Control, 
W72-07848 
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Improving  Water  Quality  Regulation  in  Iowa, 
W72-07855  6E 

The  Illinois  Environmental  Protection  Act-A 
Comprehensive  Program  for  Pollution  Control. 
W72-07864  5G 

Mitchell  V.  Tenneco  Chemicals,  Inc.  (Main- 
tenance    of    Civil    Qui    Tam     Action     Not 
Authorized). 
W72-07882  6E 

LAW  OF  THE  SEA 

International  Law-Oil  Spills  and  Their  Legal 

Ramifications, 

W72-07378  5G 

Environmental  Law-Disposal  of  Radioactive 

Wastes  in  the  Oceans, 

W72-07382  5E 

Ocean  Pollution  and  the  1972  United  Nations 

Conference  on  the  Environment, 

W72-07423  6E 

LEACHING 

Water   Relations,    Salt   Balance,   and   Nitrate 

Leaching     Losses     of     a     960-acre     Citrus 

Watershed, 

W72-07498  5B 

LEASES 

Nedtweg  V.  Wallace  (State's  Right  to  Lease 

Relicted  Land). 

W72-07388  6E 

LEGAL  ASPECTS 

Title  to  Beds  of  Natural  Lakes  or  Ponds. 
W72-07886  6E 


LEGAL  REVIEW 
Improving  Water  Quality  Regulation  in  Iowa, 
W  72-07855  6E 

LEGISLATION 

House  Water  BUI  Out-Floor  Fight  Expected. 
W  72-07427  6E 

A   Bill  to  Amend  Section   11    (p)  (1)  of  the 
Federal  Water  Pollution  Control  Act, 
W72-07429  6E 

A  Bill  to  Provide  a  Program  of  Pollution  Con- 
trol in  the  River  Basins  and  Waterways  of  the 
United  States, 
W72-07430  6E 

A  Bill  to  Establish  Policy  and  Principles  for 
Planning  the  Use  of  the  Water  and  Related 
Land  Resources  of  the  United  States, 
W72-07846  6E 

An  Act  to  Conserve  and  Protect  the  Water 
Resources  and  Protect  the  Public  Health  of  the 
State  (and  Other  Purposes). 
W72-07850  6E 

The  Illinois  Environmental  Protection  Act~A 
Comprehensive  Program  for  Pollution  Control. 
W72-07864  5G 

Industry's   Response   to   New   Environmental 

Law  and  Problems, 

W72-07866  6E 

Jurisdiction   of   Department   of    Health   Over 

Water  Pollution  Control. 

W72-07884  5G 

LETHAL  LIMIT 

Thermal    Tolerance    of    Ten    Shallow-Water 
Ophiuroids  in  Biscayne  Bay,  Florida, 
W72-07694  5C 

Molecular  Structure  of  Nonionic  Surfactants  in 
Relation  to  Laboratory  I  n  sec  tic  id  al  Activity, 
W72-07789  5C 

Mode  of  Action  of  Surfactants  on  Mosquito 

Pupae, 

W72-07790  5C 

A  Confirmation  of  Mount's  Autopsy  Technique 

for  Zinc-Caused  Fish  Mortality, 

W72-07792  5C 

LETHAL  TEMPERATURE 

Thermal    Tolerance    of    Ten    Shallow-Water 
Ophiuroids  in  Biscayne  Bay,  Florida, 
W72-07694  5C 

LEVEES 

Red   River  of  the   North  at  Pembina,  North 
Dakota    (Final    Environmental    Impact    State- 
ment). 
W72-07859  8A 

LIGNINS 

Biological  Removal  of  Lignin  from  Kraft  Mill 

Effluents.  1.  Preliminary  Studies, 

W72-07810  5D 

LIME-SODA  TREATMENT 

Rational  Aspects  of  Split  Treatment  Lime  Sof- 
tening, 
W72-07332  5F 

LIMESTONES 

Southern    British    Honduras:    Lagoonal    Coc- 

colith  Ooze, 

W72-07305  2J 
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Distribution    of    High-Magnesium    Calcite    in 
Lime    Muds    of    the    Great    Bahama    Bank: 
Diagenetic  Implications, 
W72-07318  2J 

Some   Considerations  Concerning  Percolation 
Waters  in  the  Chalk  of  North  Berkshire, 
W72-07593  2F 

A  Study  of  Limestone  Solution  Under  Tropical 
Conditions  in  North  East  Tanzania, 
W72-07594  2K 

LIMITING  NUTRIENTS 

Limiting  Nutrient  Elements  in  Filtered  Lake 

Erie  Water, 

W72-07504  5C 

LININGS 

City  Renovates  Water  Lines. 

W72-07434  5F 

LIQUID  CHROMATOGRAPHY 

Interactive  Gel  Networks.  I.  Treatment  of  Sim- 
ple Complexation  and  Masking  Phenomena, 
W72-07667  5A 

Rapid      Separation     and     Determination     of 
Nonionic     Surfactants    of    the    Polyethylene 
Glycol-Monoalkyl      Phenyl      Ether-Type      by 
Column  Liquid  Chromatography, 
W72-07668  5A 

LIQUIFIED  NATURAL  GAS 
Method    and    System    for    Desalinization    of 
Water, 

W72-07368  3A 

LITHIUM 

Rare   Alkali   Metals   in   River   Waters   of   the 
Upper   Volga   Basin   (Redkiye   shchelochnyye 
elementy  v  rechnykh  vodakh  basseyna  Verkh- 
ney  Volgi), 
W72-07748  2K 

LITHUANIAN  SSR 
Effect  of  Artificial  Heating  on  the  Calcium 
Carbonate  Balance  of  a  Cooling  Reservoir  of  a 
Lithuanian  Hydroelectric  Powerplant  (O 
vliyanii  iskusstvennogo  podogreva  na  karbonat- 
no-kal'tsiyevoye  ravnovesiye  vodok- 

hranilishcha-okhladitelya  Litovskoy  CRES), 
W72-07301  5C 
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Second  Annual  Report,  Environmental  Studies, 
Maine  Yankee  Atomic  Power  Company. 
W72-07841  5A 


MONSOONS 

The  Role  -of  the  Indian  Monsoons  in  the  Inter- 
hemispheric  Transport  of  Radioactive  Debris 
from  Nuclear  Tests, 
W72-07291  5B 

MONTANA 

Geology  and  Water  Resources  of  the  Bitterroot 

Valley,  Southwestern  Montana, 

W72-07584  2E 


Water  Rights-Fundamental  Concepts, 

W72-07773 
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Economic,   Engineering   and   Social   Problems 
Arising    From    Changing    Needs,    Uses    and 
Availability  of  Water, 
W72-07774  6E 


One  Third  of  the  Nation's  Land, 
W72-07775 
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MORMON  FLAT  DAM  (ARIZ) 

Hydraulic  Model  Studies  of  the  Intake-Outlet 

Structure  for  the  Pump-Generation  Facility  at 

Mormon     Flat     Dam,     Salt     River     Project, 

Arizona, 

W72-07461  8B 

MOSCOW  RIVER 

Rare   Alkali   Metals   in   River  Waters   of   the 
Upper   Volga   Basin   (Redkiye   shchelochnyye 
elementy  v  rechnykh  vodakh  basseyna  Verkh- 
ney  Volgi), 
W72-07748  2K 

MOSQUITOES 

Molecular  Structure  of  Nonionic  Surfactants  in 
Relation  to  Laboratory  Insecticidal  Activity, 
W72-07789  5C 

Mode  of  Action  of  Surfactants  on  Mosquito 

Pupae, 

W72-07790  5C 

MUD 

Trace  Elements  in  Black  Sea  Sapropel  Muds 
and  Their  Interaction  with  Organic  Interaction 
with  Organic  Matter  (Rasseyannyye  elementy  v 
sapropelevykh  ilakh  Chemogo  morya  i  ikh 
vzaimosvyaz'  s  organicheskim  veshchestvom), 
W72-07456  5B 

MULTIAXIAL  TESTS 

Time-Dependent   Strains   in   Sealed   Concrete 
Under  Systems  of  Variable  Multiaxial  Stress, 
W72-07549  8F 

MULTICOMPONENT  DIFFUSION 

Multicomponent  Diffusion:  Generalized  Theory 

with  Ion-Exchange  Applications, 

W72-07645  3A 

MULTIMEDIA  FILTERS 

Filtration  Through  a  Trimedia  Filter, 
W72-07344  5F 

MULTD7LE  EFFECT  DISTILLATION 

Third  Report  on  Horizontal-Tube  Multiple-Ef- 
fect Process  Pilot  Plant  Tests, 

W72-07573  3A 

MULTIPLE  PURPOSE  PROJECTS 

NERBC  1980  Plan  for  Conn.  R.  Basin. 
W72-07424  6E 

Courses  of  Action  to  Encourage  Development 
of  the  Arkansas  River  Navigation  System. 
W72-07783  6E 


MULTIPLE  PURPOSE  RESERVOIRS 

Burns ville   Lake,  Little   Kanawha,  West  Vir- 
ginia (Final  Environmental  Impact  Statement). 
W72-07416  8A 

MULTIVARIATE  ANALYSIS 

Hydrologic     Characterization     of     Forested 

Watersheds    in    Arizona,    Augmentation    of 

Hydrologic   Records   by   Dendrochronological 

Techniques, 

W72-07359  7C 

MUNICIPAL  WASTES 

Water  Budget  for  the  City  of  Laramie,  Wyom- 
ing, 
W72-07798  5G 

Statistical    Characterization    of    the     Hourly 
Variations  in  Chemical  Oxygen  Demand  of  a 
Combined  Municipal  Sewage, 
W72-07812  5D 

MUNICIPAL  WATER 

Treatment  Plant  Designed  for  Difficult  Water 

Source, 

W72-07435  5F 

Design  of  an  Iron  Removal  Plant  for  a  Small 

City, 

W72-07440  5F 

Joint     Discussion     -     Expanding     to     Serve 

Metropolitan  Systems:  Tacoma, 

W72-07631  3D 

Joint        Discussion-Expanding        to        Serve 

Metropolitan  Systems:  Miami, 

W72-07633  3D 

MUSSELS 

Formulation  of  a  Synthetic  Seawater  for  Bioas- 
says  with  Mytilus  Edulis  Embryos, 
W72-07517  5C 

MYTILUS  EDULIS 

Formulation  of  a  Synthetic  Seawater  for  Bioas- 
says  with  Mytilus  Edulis  Embryos, 
W72-07517  5C 

N-ALKANES 

Linear  Growth  of  a  Torulopsis  sp.  on  N-Al- 

kanes, 

W72-07712  5C 

NATIONAL  ENVIRONMENTAL  POLICY  ACT 

Environmental  Law:  Ecological  Considerations 
in  Granting  Permits  Under  the  Rivers  and  Har- 
bours Act, 
W72-07419  6E 

House  Water  Bill  Out-Floor  Fight  Expected. 
W72-07427  6E 

On    the    Legal    Aspects    of    North    Carolina 

Coastal  Problems, 

W72-07847  6E 

Power    Siting:    A    Challenge    to    the    Legal 

Process, 

W72-07856  6G 

NATURAL  AREAS 

Comparison     of     Phytoplankton     Production 
Between  Natural  and  Altered  Areas  in  West 
Bay,  Texas, 
W  72-07502  5C 

NATURAL  GAS 

The  Ammonium  Ion  as  an  Indicator  of  Oil  and 

Gas  (Ammoniy  kak  odin  iz  pokazateley  nef- 

tegazonosnosti), 

W72-074S1  4B 
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NAVIGABLE  WATERS 

Utah  V.  United  States  (Navigability  at  the  Time 
of  Admission  to  the  Union  as  the  Test  of  State 
Ownership  of  a  Lake  Bed). 
W72-07376  6E 

Right  of  Public  in  Shore  of  Inland  Navigable 
Lake  Between  High-  and  Low-Water  Marks, 
W72-07384  6E 

Liability  of  Vessel  to  State  in  Admiralty  Action 
in  Rem  for  Damages  Resulting  from  Oil  Spill  in 
Navigable  Waters  of  State, 
W72-07385  6E 

Nedtweg  V.  Wallace  (State's  Right  to  Lease 

Relicted  Land). 

W72-07388  6E 

Private  Fills  in  Navigable  Waters:  A  Common 

Law  Approach, 

W72-07852  6E 

Defining  Navigable  Waters  and  the  Application 
of  the  Public-Trust  Doctrine  in  North  Carolina: 
A  History  and  Analysis, 
W72-07870  6E 

O'Brien  V.  Gale  J.  Apple,   Inc.  (Validity   of 

Covenants     Between     Riparian  Landowners 
Restricting  Riparian  Rights). 

W72-07879  6E 

Dow    Chemical   Co.    V.    Dixie   Carriers,    Inc. 
(Private  Canal  Subject  to  Federal  Restrictions 
Applicable  to  Navigable  Water). 
W72-07880  6E 

United  States  V.  Georgetown  Univ.  (Actual 
Control  as  a  Prerequisite  to  Criminal  Responsi- 
bility Under  the  Rivers  and  Harbors  Act). 
W72-07881  6E 

Carter    V.    Moore    (Alienability    of    Bed    of 

Navigable  Lake). 

W72-07885  6E 

NAVIGATION 

Environmental     Statement     Grand     Lagoon, 
Florida  Navigation  (Final  Environmental  Im- 
pact Statement). 
W72-07417  4A 

Private  Fills  in  Navigable  Waters:  A  Common 

Law  Approach, 

W72-07852  6E 

Discon  V.  Saray,  Inc.  (Canal  Owner's  Right  to 

Fill  in  Canal). 

W72-07876  6E 

NAVIGATIONAL  SERVITUDE 

Discon  V.  Saray,  Inc.  (Canal  Owner's  Right  to 

Fill  in  Canal). 

W72-07876  6E 

NEGLIGENCE 

Gray  V.  Southern  Facilities,  Inc.  (Measure  of 
Damages  to  Real  Property  From  Stream  Pollu- 
tion). 
W72-07874  6E 

Dow    Chemical   Co.    V.    Dixie   Carriers,    Inc. 
(Private  Canal  Subject  to  Federal  Restrictions 
Applicable  to  Navigable  Water). 
W72-07880  6E 

NEGOTIATIONS 

The  Preparation  of  Article  1  of  the  Convention 

on  the  Continental  Shelf, 

W72-07425  6E 


NEMATODES 

Free-Living  Nematode  Removal  by  Rapid  Sand 

Filters, 

W72-07330  5F 

NEODYMIUM 

Coulometric  Microdetermination  of  Neodymi- 
um  Using  Feedback-Controlled  Electrolysis 
Current, 

W72-07676  5A 

NEUTRON  ACTIVATION  ANALYSIS 

Analysis  of  Arsenic  and  Bromine  in  Marine  and 
Terrestrial  Oils, 

W72-07662  5A 

NEW  ENGLAND 

NERBC  1980  Plan  for  Conn.  R.  Basin. 
W72-07424  6E 

NEW  JERSEY 

Spiegle  V.  Borough  of  Beach  Haven  (Owner- 
ship of  Accreted  Lands  Oceanward  of  Property 
Line). 
W72-07405  6E 

NEW  YORK 

The  Legal  Setting  of  Nuclear  Powerplant  Siting 
Decisions:  A  New  York  State  Controversy, 
W72-07381  6E 

City  of  New  York  V.  Feltman  (Condemnation 

of  Riparian  Land  and  Foreshore). 

W72-07387  6E 

Automation  of  Control,  Data  Acquisition  and 

Data   Processing   for  the   New   York   Harbor 

Model, 

W72-07537  8B 

New  York  State  Water  Resources  Comm'n.  V. 
Liberman  (Right  of  State  to  Require  Riparian  to 
Obtain  Permit  to  Fill  Lake  Bed). 
W72-07873  6E 

Jurisdiction    of    Department   of    Health   Over 

Water  Pollution  Control. 

W72-07884  5G 

NEW  YORK  CITY 

Joint    Discussion    -    Northeastern    US    Water 
Supply  Study:  New  York  City  Water-Supply 
and  Environment  Management, 
W72-07638  3D 

NISHNABOTNA  RIVER  BASIN 

Economics  of  Water  Quality  Management:  Ex- 
emplified by  Specified  Pollutants  in  Agricul- 
tural Runoff, 
W72-07365  5G 

NITRATE  ACCUMULATION 

Factors  Affecting  the  Accumulation  of  Nitrate 

in  Soil,  Water,  and  Plants, 

W72-07610  5B 

NITRATES 

Reagents  for  Determinations  of  Trace  Impuri- 
ties in  Water, 
W72-07354  5A 

Chemical  Changes,  Including  Nitrate  Reduction 
in  Darwin  Bay,  Galapagos  Archipelago,  Over  a 
2-month  Period,  1969, 
W72-07494  5C 

Water   Relations,    Salt    Balance,    and  Nitrate 

Leaching     Losses     of     a     960-acre  Citrus 

Watershed, 

W72-07498  5B 


Limiting  Nutrient  Elements  in  Filtered  Lake 

Erie  Water, 

W72-07504  5C 

Factors  Affecting  the  Accumulation  of  Nitrate 

in  Soil,  Water,  and  Plants, 

W72-07610  5B 

NITRIFICATION 

Control  of  Bacterial  Growths  in  Rapid  Sand 

Filters, 

W72-07347  5F 

NITRILOTRIACETATE 

Automated     Method     for     Determination     of 
Nitrilotriacetic  Acid  in  Natural  Water,  Deter- 
gents, and  Sewage  Samples, 
W72-07675  5A 

Quantitative   Determination  of  Nitrilotriacetic 
Acid  and  Related  Aminopolycarboxylic  Acids 
in  Inland  Waters,  Analysis  by  Gas  Chromatog- 
raphy, 
W72-07697  5A 

NITROGEN 

Sprinkler  Application  of  Anaerobically  Treated 
Swine  Wastes  as  Limited  by  Nitrogen  Concen- 
tration, 
W72-07364  5D 

NITROGEN  COMPOUNDS 

Quantitative  Determination  of  Nitrilotriacetic 
Acid  and  Related  Aminopolycarboxylic  Acids 
in  Inland  Waters,  Analysis  by  Gas  Chromatog- 
raphy, 
W72-07697  5A 

NITROGEN  CYCLE 

Microbiological  Studies  on  Nitrogen  Fixation  in 
Aquatic  Environments— I.  On  the  Distribution 
of  Nitrogen  Fixing  Bacteria  in  Fresh  Water  Re- 
gions, 
W72-07513  5C 

NITROGEN  FIXATION 

Nitrogen   Fixation   in   an   Estuarine   Environ- 
ment:  The   Waccasassa  on   the   Florida  Gulf 
Coast, 
W72-07495  5C 

Microbiological  Studies  on  Nitrogen  Fixation  in 
Aquatic    Environments--VI.    On    the    In    Situ 
Nitrogen  Fixation  in  Water  Regions, 
W72-07511  5C 

NITROGEN  FIXING  BACTERIA 

Microbiological  Studies  on  Nitrogen  Fixation  in 
Aquatic  Environments— I.  On  the  Distribution 
of  Nitrogen  Fixing  Bacteria  in  Fresh  Water  Re- 
gions, 
W72-07513  5C 

NODULES 

Sediments  of  the  Indian  Ocean  South  of  Ceylon 

(Osadki     Indiyskogo     okeana     yuzhneye     o. 

Tseylon), 

W  72-07745  2  J 

NOISE  POLLUTION 

A  Bill  to  Control  the  Generation  and  Transmis- 
sion of  Noise  Detrimental  to  the  Human  En- 
vironment, and  for  Other  Purposes, 
W72-07433  6E 

NON-IONIC  SURFACTANTS 

Rapid     Separation     and     Determination     of 
Nonionic     Surfactants     of    the     Polyethylene 
Glycol-Monoalkyl      Phenyl      Ether-Type      by 
Column  Liquid  Chromatography, 
W72-07668  5A 
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NON-STRUCTURAL  ALTERNATIVES 

Coastal  Land  Use  Development:   A  Proposal 

for  Cumulative  Area-Wide  Zoning, 

W72-07872  6E 

NORTH  CAROLINA 

Chemical  Quality  of  Water  in  Streams  of  North 

Carolina, 

W72-07460  5B 

Perception  of  Water  Resources  Research,  Dis- 
semination,    and     Utilization     of     Research 
Findings, 
W72-07616  10B 

On    the    Legal    Aspects    of    North    Carolina 

Coastal  Problems, 

W72-07847  6E 

Drum  Inlet,  North  Carolina  (Final  Environmen- 
tal Impact  Statement). 
W72-07857  4A 

Estuarine  Pollution:  The  Deterioration  of  the 

Oyster  Industry  in  North  Carolina, 

W72-07869  5G 

Defining  Navigable  Waters  and  the  Application 
of  the  Public-Trust  Doctrine  in  North  Carolina: 
A  History  and  Analysis, 
W72-07870  6E 

NORTH  DAKOTA 

Environmental    Statement    on    Almont    Flood 
Control  Project  Measure,  Lewis  and  Clark  1805 
RC  and  D  Project,  North  Dakota  (Final  En- 
vironmental Impact  Statement). 
W72-07413  8A 

NORTHEASTERN  U.S. 

Joint   Discussion    -   Northeastern    US    Water 
Supply  Study:  AWWA  Factors  Related  to  the 
NEWS  Study, 
W72-07637  3D 

NORTHEASTERN  UNITED  STATES  WATER 

SUPPLY  STUDY  (NEWS  STUDY) 
Joint   Discussion    -   Northeastern    US    Water 
Supply  Study:  Scope  of  the  News  Study, 
W72-07636  3D 

Joint   Discussion    -   Northeastern    US    Water 
Supply  Study:  AWWA  Factors  Related  to  the 
NEWS  Study, 
W72-07637  3D 

NORTHERN  HIGH  PLAINS  (COLO) 

Water-Level  Records  for  the  Northern  High 

Plains  of  Colorado,  1968-72, 

W72-07288  7C 

NUCLEAR  ENGINEERING 

Geohydrology    of    Tatum    Salt    Dome    Area, 
Lamar    and    Marion    Counties,    Miss.,    Vela 
Uniform  Program:  Project  Dribble, 
W72-07828  5C 

Reduction    of    Tritium    From    Underground 

Nuclear  Explosives, 

W72-07842  5G 

NUCLEAR  EXPLOSIONS 

The  Role  of  the  Indian  Monsoons  in  the  Inter- 
hemispheric  Transport  of  Radioactive  Debris 
from  Nuclear  Tests, 
W72-07291  5B 

Geohydrology    of    Tatum    Salt    Dome    Area, 
Lamar    and    Marion    Counties,    Miss.,    Vela 
Uniform  Program:  Project  Dribble, 
W72-07828  5C 


Distribution  of  Plutonium  from  Accidents  and 

Field  Experiments, 

W72-07833  5B 

Determining     the     Accumulated     Deposit    of 
Radionuclides  by  Soil  Sampling  and  Analysis, 
W72-07835  5B 

Measurement  of  Plutonium  in  Soil  Around  the 

Nevada  Test  Site, 

W72-07840  5B 

Reduction    of    Tritium     From     Underground 

Nuclear  Explosives, 

W72-07842  5G 

NUCLEAR  POWER 

A    System    for    Correlationg    Tritium    Oxide 
Transport  in  Vegetation  With 

Micrometeorological  Variables, 
W72-07843  5B 

NUCLEAR  POWERPLANTS 

The  Legal  Setting  of  Nuclear  Powerplant  Siting 
Decisions:  A  New  York  State  Controversy, 
W72-07381  6E 

West  Valley  Reprocessing  Plant.  Environmen- 
tal Report.  Plutonium  Fuel  Plant. 
W72-07819  6G 

Relations   Among    Radionuclide    Content   and 
Physical,     Chemical,     and    Mineral    Charac- 
teristics of  Columbia  River  Sediments, 
W72-07822  5B 

Plutonium   Distribution  as   a  Problem   in   En- 
vironmental Science, 
W72-07831  5B 

Measurement  of  Plutonium  in  Soil  Around  the 

Nevada  Test  Site, 

W72-07840  5B 

NUCLEAR  WEAPONS 

The  United  Nations  Treaty  Banning  Nuclear 
Weapons  and  Other  Weapons  of  Mass  Destruc- 
tion on  the  Ocean  Floor, 
W72-07422  6E 

NUCLEATION 

Atmospheric   Ice   Nuclei  From   Decomposing 

Vegetation, 

W72-07293  2B 

NUISANCE  (LEGAL  ASPECTS) 

Estuarine  Pollution:  The  Deterioration  of  the 
Oyster  Industry  in  North  Carolina, 
W72-07869  5G 

NUTRIENT  REMOVAL 

Clarification  of  and  Phosphate  Removal  From 

Sewage, 

W72-07372  5D 

NUTRIENT  REQUIREMENTS 
Nutrient  Limiting  Factors  in  an  Arctic  Tundra 
Pond, 
W72-07516  5C 

Nutritional       Requirements       of       Arizona, 

Citrobacter,  and  Providencia, 

W72-07705  5A 

NUTRIENTS 

Plankton  Studies  in  a  Caribbean  Estuarine  En- 
vironment, 
W72-07326  2L 

Nutrient  Limiting  Factors  in  an  Arctic  Tundra 

Pond, 

W72-07516  5C 


Thermal  Effects   of   Biological  Production   in 

Nutrient  Rich  Ponds, 

W72-07525  5C 

Carbon,    Nitrogen,   and   Phosphorus   and   the 
Eutrophication  of  Freshwater  Lakes, 
W72-07648  5C 

OAK  BLUFFS  TOWN  BEACH  (MASS.) 

Oak  Bluffs  Town  Beach,  Martha's  Vineyard, 

Massachusetts    (Final    Environmental    Impact 

Statement). 

W72-07414  8A 

OBSERVATION  WELLS 

Ground-Water   Levels   in   the   United   States, 

1966-70:  Northwestern  States. 

W72-07756  2F 

Ground-Water   Levels   in   the    United   States, 

1965-69:  South-Central  States, 

W72-07757  2F 

Ground-Water   Levels   in   the   United   States, 

1964-1968:  Southeastern  States. 

W72-07758  2F 

OBSTRUCTION  TO  NAVIGATION 

Private  Fills  in  Navigable  Waters:  A  Common 

Law  Approach, 

W72-07852  6E 

OCEAN  CURRENTS 

Skewness   and    Kurtosis   in   Polymodal   Sedi- 
ments from  the  Irish  Sea, 
W72-07311  2J 

OCEAN  DUMPING 

Environmental   Law-Disposal  of   Radioactive 

Wastes  in  the  Oceans, 

W72-07382  5E 

OCEAN  FLOOR 

Jurisdictional  Adventures  at  Sea-Who  has  Ju- 
risdiction Over  the  Natural  Resources  of  the 
Seabed, 
W72-07380  6E 

OCEAN  WAVES 

Resonance  of  Unbounded  Water  Bodies, 
W72-07524  2L 

OCEANS 

The  Operational  Capabilities  of  the  Proposed 
Air  Deliverable  Anti-pollution  Transfer  System 
(Adapts).  Volume  1:  Study  Method  and  Recom- 
mendations. 
W72-07787  5G 

OHIO 

Toledo  Metropolitan  Area  Water  and  Waste 

Water  Plan  for  1990. 

W72-07782  6D 

on. 

The  Ammonium  Ion  as  an  Indicator  of  Oil  and 

Gas  (Ammoniy  kak  odin  iz  pokazateley  nef- 

tegazonosnosti), 

W72-07451  4B 

Analysis  of  Arsenic  and  Bromine  in  Marine  and 

Terrestrial  Oils, 

W72-07662  5A 

Identification    of   Hydrocarbon   Pollutants   on 
Seas  and  Beaches  by  Gas  Chromatography, 
W72-07669  5A 

OIL  CHARACTERIZATION 

Identification   of   Hydrocarbon   Pollutants   on 
Seas  and  Beaches  by  Gas  Chromatography, 
W72-07669  5A 


SU-33 


OIL-DROP  SIZE 


SUBJECT  INDEX 


OIL-DROP  SIZE 

Oil  Drop  Size  Distribution  in  Hydrocarbon  - 

Water  Systems, 

W72-07693  5A 

OIL  POLLUTION 

Oil  Slick  Removing  Vessel, 

W72-07367  5G 

Apparatus  for  Controlling  Oil  Slicks, 
W72-07369  5G 

Method  of  and  Apparatus  for  Separating  Oil 

From  Water, 

W72-07370  5G 

Process   for   Containment   and   Deflection   of 

Aqueous  Surface  Pollutants, 

W72-07375  5G 

Oil  Spill  and  Pollution  Control:  The  Conflict 

Between  State  and  Maritime  Law, 

W72-07379  5G 

The  Operational  Capabilities  of  the  Proposed 
Air  Deliverable  Anti-pollution  Transfer  System 
(Adapts).  Volume  1:  Study  Method  and  Recom- 
mendations. 
W72-07787  5G 

The  Operational  Capabilities  of  the  Proposed 
Air  Deliverable  Anti-pollution  Transfer  System 
(Adapts),    Volume   3:   Documentation   of   the 
Mathematical  Model. 
W72-07788  5G 

OIL  POLLUTION  ACT 

Liability  of  Vessel  to  State  in  Admiralty  Action 
in  Rem  for  Damages  Resulting  from  Oil  Spill  in 
Navigable  Waters  of  State, 
W72-07385  6E 

OIL  SPILLS 

Oil  Slick  Removing  Vessel, 

W72-07367  5G 

Apparatus  for  Controlling  Oil  Slicks, 
W72-07369  5G 

Method  of  and  Apparatus  for  Separating  Oil 

From  Water, 

W72-07370  5G 

Process   for   Containment   and   Deflection   of 

Aqueous  Surface  Pollutants, 

W72-07375  5G 

International  Law-Oil  Spills  and  Their  Legal 

Ramifications, 

W72-07378  5G 

Liability  of  Vessel  to  State  in  Admiralty  Action 
in  Rem  for  Damages  Resulting  from  Oil  Spill  in 
Navigable  Waters  of  State, 
W72-07385  6E 

Pollution  of  the  Sea  and  International  Law:  A 

Canadian  Perspective, 

W72-07421  6E 

The  Operational  Capabilities  of  the  Proposed 
Air  Deliverable  Anti-pollution  Transfer  System 
(Adapts).  Volume  1:  Study  Method  and  Recom- 
mendations. 
W72-07787  5G 

The  Operational  Capabilities  of  the  Proposed 
Air  Deliverable  Anti-pollution  Transfer  System 
(Adapts),    Volume   3:    Documentation   of   the 
Mathematical  Model. 
W72-07788  5G 


International  Law  and  Canada's  Anti-Pollution 

Legislation, 

W72-07851  6E 

United   States  V.  Georgetown  Univ.   (Actual 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural   Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States— now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Bioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


in 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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IX.  General 


>REDICTING  SURFACE  RUNOFF  FROM 
AGRICULTURAL  WATERSHEDS, 

owa  Slate  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

i.  W.  Melvin,  H.  P.  Johnson,  and  C.  E.  Beer. 
American    Society    of    Agricultural    Engineers 
transactions,  Vol  14,  No  3,  p  505-510,  May-June 
971.  4  fig,  4  tab,  11  ref. 

Jescriptors:  *Runoff  forecasting,  'Computer  pro- 
[rams,  Surface  runoff,  Infiltration,  Agricultural 
watersheds,  Water  yield,  Excess  water  (Soils), 
■recipitation  excess,  Small  watersheds,  Routing. 

A  simple  infiltration  model  predicts  runoff  from 
nixed  cover  agricultural  watersheds  in  a  deep 
oess  soil  region.  The  surface  runoff  prediction 
nethod  is  consistent  between  watershed  basins  in 
he  study  region.  The  relationship  between  pre- 
licted  and  observed  runoff  varied  with  time  during 
he  growing  season.  Little  improvement  in  runoff 
irediction  could  be  accounted  for  by  revised  mul- 
iple  regression  equations.  Runoff  predictions  are 
nade  using  FORTRAN  computer  program.  Input 
lata  required  for  each  watershed  runoff  prediction 
ncluded:  (a)  storm  identification,  watershed,  date; 
b)  areal  distribution  of  the  three  predominate  crop 
:over  conditions;  (c)  precipitation  recorded  during 
ach  of  the  seven  days  preceding  the  storm;  and 
able  of  time  cumulative-precipitation  values 
epresenting  the  storm.  (Knapp-USGS) 
V72-08082 


1YDROLOGY  OF  THE  GLENN  CREEK 
WATERSHED,  TANANA  RIVER  BASIN,  CEN- 
TAL ALASKA, 

lold   Regions  Research  and  Engineering  Lab., 

lanover,  N.H. 

!.  L.  Dingman. 

Research  Report  297,  September  1971.  112  p,  55 

ig,  22  tab,  115  ref. 

iescriptors:  'Hydrology,  'Small  watersheds, 
'Cold  regions,  'Rainfall-runoff  relationships, 
'Alaska,  Streamflow,  Evapotranspiration,  Per- 
nafrost,  Hydrologic  data,  Basic  data  collections, 
topography,  Geology,  Soils,  Vegetation,  Cli- 
nates,  Storms,  Peak  discharge,  Stream  gages, 
inow  surveys,  Precipitation  (Atmospheric),  Water 
emperatures,  Dissolved  solids,  Hydrographs. 
dentifiers:  *Tanana  River  Basin  (Alaska),  Taiga 
egion. 

Tie  results  of  a  four-summer  (1964-1967) 
lydrologic  study  of  the  watershed  of  Glenn  Creek, 
bout  8  miles  north  of  Fairbanks,  Alaska,  in  the 
ukon-Tanana  uplands  physiographic  province, 
re  presented.  This  work  was  initiated  to  provide 
nitial  base  line  hydrologic  data  for  a  small  subarc- 
ic  watershed.  The  stream  is  second-order,  and 
rains  an  area  of  0.70  square  mile.  Basin  elevations 
re  from  842  to  1,618  ft.  About  half  of  the  12.3-in. 
ormal  annual  precipitation  is  runoff.  The 
emainder  is  the  actual  evapotranspiration,  which 
quals  only  about  30%  of  estimated  potential 
vapotranspiration.  For  individual  storms,  runoff- 
ainfall  proportions  were  from  0.03  to  0.42,  and 
'ere  positively  correlated  with  antecedent 
ischarge  of  the  stream.  Peak  discharges  for  in- 
ividual  storms  were  estimated  by  an  equation  in- 
luding  antecedent  discharge,  total  precipitation 
nd  storm  duration,  and  average  recession  con- 
tant.  These  results  represent  the  first  detailed 
ydrologic  data  from  the  discontinuous  per- 
lafrost  zone  of  the  North  American  taiga  and 
hould  be  of  significance  to  the  International 
lydrological  Decade  and  International  Biological 
rogram.  (Woodard-USGS) 
/72-08095 


UPPER  BEAR  CREEK  EXPERIMENTAL  PRO- 
JECT: A  CONTINUOUS  DAILYSTREAMFLOW 
MODEL. 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Water  Control  Planning. 

Research  Paper  No  8,  February  1972.  99  p,  22  fig, 
12  tab,  29  ref. 

Descriptors:  'Streamflow,  'Model  studies,  'Ten- 
nessee Valley  Authority,  'Watershed  manage- 
ment, 'Streamflow  forecasting,  Planning,  Com- 
puter models,  Input-output  analysis,  Hydrologic 
data,  Flow  rates,  Rainfall-runoff  relationships, 
Sediment  transport,  Water  quality,  Potassium, 
Clear-cutting,  Land  use. 
Identifiers:  Research  project. 

A  mathematical  model  of  continuous  streamflow 
is  described.  This  development  represents  one  of 
the  major  objectives  of  the  Upper  Bear  Creek  Ex- 
perimental Project  which  is  part  of  a  hydrologic 
research  program  in  TVA.  The  model  should  be  a 
useful  tool  in  water  resources  management, 
planning,  and  research  work.  There  are  five  prima- 
ry parameters  that  must  be  computed  (optimized), 
each  of  which  have  been  linked  to  watershed  mea- 
sures. There  are  some  11  additional  parameters  or 
constants  that  can  be  readily  determined.  The 
model  has  reproduced  about  85%  of  the  variations 
of  daily  flows  when  compared  to  observed  flows, 
and  can  reproduce  the  monthly  and  annual  flow 
volumes  within  close  limits  of  observed  flows.  To 
illustrate  how  the  model  can  be  used  in  water- 
quality  work,  examples  are  provided  in  which  it  is 
used  to  simulate  suspended  sediment  transport 
and  potassium  loads.  Another  example  shows  use 
of  the  model  to  detect  changes  in  water  quantity 
and  quality  attributable  to  clear-cutting  of  a  forest. 
And  finally,  an  example  is  provided  wherein  rela- 
tionships developed  between  watershed  measures 
and  model  parameters  are  used  to  estimate 
parameters  for  an  ungaged  area.  (Woodard-USGS) 
W72-08097 


HYDROLOGICAL  OBSERVATIONS  ON  A 
SMALL  ARCTIC  CATCHMENT,  DEVON 
ISLAND, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-08187 


SYNTHETIC  STORM  PATTERN  AND  RUN-OFF 
FOR  GAUHATI,  INDIA, 

Calcutta  Metropolitan  Planning  Organization  (In- 
dia). 

M.  Bandyopadhyay. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8887,  p  845-857,  May  1972.  6  fig,  5  tab,  4  ref,  ap- 
pend. 

Descriptors:  'Urban  hydrology,  'Rational  formu- 
la, 'Synthetic  hydrology,  'Peak  discharge,  'Rain- 
fall-runoff relationships,  Depth-area-duration 
analysis,  Runoff  coefficient,  Time  of  concentra- 
tion, Precipitation  intensity,  Storm  runoff,  Cities, 
Urban  drainage,  Distribution  patterns. 
Identifiers:  'Gauhati  (India). 

Factors  which  are  generally  not  considered  in  the 
rational  method  are  the  effect  of  antecedent  rain- 
fall as  well  as  the  location  of  peak  intensity  during 
the  time  of  concentration.  The  rainfall  intensity 
duration  curve  for  a  particular  frequency  indicates 
only  average  intensity  for  a  given  duration  cor- 
responding to  the  time  of  concentration,  which  is 
one  of  the  basic  assumptions  of  the  rational 
method.  To  determine  at  what  time  within  the  du- 
ration of  storm  the  average  intensity  is  to  be  ap- 
plied, knowledge  of  storm  pattern  is  necessary. 
Without  this,  proper  application  of  the  rational 
method  is  not  possible,  especially  in  evaluating  the 
effect  of  antecedent  precipitation.  A  synthetic 
storm  pattern  was  calculated  from  the  rate  dura- 
tion curve  in  the  city  of  Gauhati  in  Assam,  India. 


This  storm  pattern  was  used  for  the  determination 
of  the  runoff  coefficient  in  the  rational  method. 
Despite  its  limitations,  the  rational  method  may  be 
improved  by  considering  the  synthetic  storm  pat- 
tern for  computation  of  the  runoff.  Furthermore,  it 
may  be  applicable  to  cases  where  field  data  are  not 
available.  (Knapp-USGS) 
W72-08198 


MATHEMATICAL  MODELS  OF  HYDROLOGIC 
SYSTEMS, 

University   Coll.,   (Ireland).   Dept.   of   Civil   En- 
gineering, Dublin  (Ireland). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08269 


CONCEPTUAL  MODELS  FOR  THE  TRANS- 
FORMATION OF  PRECIPITATION  INTO 
DISCHARGE, 

Societe    Grenobloise    d'Etudes    et    Applications 

Hydrauliques,  Grenoble  (France). 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08271 


2B.  Precipitation 


DEUTERIUM     CONTENT     OF     PEAT     AS     A 
PALEOCLIMATIC  RECORDER, 

Council  for  Scientific  and  Industrial  Research, 

Pretoria     (South     Africa).     National     Physical 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07961 


USE  OF  RAIN  GAGES  TO  ADJUST  RADAR 
ESTIMATES  OF  RAINFALL, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, Conn. 
J.W.Wilson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01138,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Final  Report  CEM  4098- 
448,  September  1971.  28  p,  9  fig,  2  tab,  5  ref.  Con- 
tract No.  NOAA  E22-41-71  (N). 

Descriptors:    'Rainfall,    'Forecasting,    'Radar, 
'Rain    gages,    'Mathematical    studies,    Storms, 
Meteorological  data,  Data  collections,  Weather 
data,  Meteorology,  Telemetry,  Remote  sensing. 
Identifiers:  Research  project. 

A  technique  was  developed  for  adjusting  radar 
estimates  of  rainfall  utilizing  rain  gages.  The  rain- 
fall measurements  are  possible  utilizing  only 
telemetric  rain  gages  and  gages  located  at  regularly 
reporting  U.  S.  Weather  Service  stations.  The 
gages  can  be  used  to  help  adjust  for  both  average 
storm-to-storm  variations  in  the  echo  intensity 
rainfall  rate  relationship  and  within-storm  space 
variations  in  the  relationship.  Storm-to-storm  ad- 
justments are  based  on  the  sum  of  the  calibrating 
gage  measurements  divided  by  the  sum  of  the  cor- 
responding radar  measurements.  An  equation  was 
developed  for  weighting  individual  gages  when 
making  within-storm  space  adjustments.  The 
weight  to  give  a  gage  is  dependent  on  the  distance 
of  the  gage  to  the  area  to  be  adjusted.  For  radar 
ranges  greater  than  70  miles,  inverse  square  law 
range  normalization  is  inadequate.  A  curve  for 
making  additional  range  corrections  beyond  70 
miles  is  presented.  (Woodard-USGS) 
W72-07973 


DIURNAL  VARIATION  OF  SUMMERTIME 
THUNDERSTORM  ACTIVITY  OVER  THE 
UNITED  STATES, 

Environmental  Technical  Applications  Center  (Air 

Force),  Washington,  D.  C. 

E.  M.  Rasmusson. 

Available  from   NTIS  as  AD-724  645,  $3.00  in 

paper  copy,  $0.95  in  microfiche.  Technical  Note 

71-4,  April  1971. 15  p,  9  tab. 


Field  02-WATER  CYCLE 
Group  2B — Precipitation 


Descriptors:  'Thunderstorms,  'Meteorological 
data,  'Climatic  data,  Precipitation  (atmospheric), 
Meteorology,  Weather,  Weather  data,  Weather 
patterns,  Climatology,  Numerical  analysis,  Com- 
puters, Fourier  analysis,  Diurnal  distribution, 
Fluctuations. 
Identifiers:  Numerical  modeling. 

Observations  from  294  Air  Force  and  National 
Weather  Service  Stations  scattered  throughout  the 
United  States  were  used  to  study  the  diurnal  varia- 
tion of  summertime  thunderstorm  activity.  The 
length  of  record  was  generally  10  years  or  more. 
However,  a  few  stations  with  shorter  records  were 
used  where  required  to  improve  coverage.  The 
results  of  this  study  are  summarized  in  isoline 
frequency  charts  giving  monthly  values  of  the  24 
hr  mean,  the  variance  of  the  mean  hourly  values, 
hours  of  maximum  frequency,  and  the  phase,  am- 
plitude, and  explained  variance  of  the  diurnal  and 
semidiurnal  harmonics.  This  work  was  apparently 
performed  while  the  author  was  assigned  to 
NOAA  National  Weather  Service,  BOMAP  analy- 
sis project.  (Svensson-Washington) 
W72-08063 


NUMERICAL  FORECAST  AND  ANALYSIS  OF 

HYDROMETEOROLOGICAL  FIELDS  IN  THE 

ARCTIC  (CHISLENNYY  PROGNOZ  I  ANALIZ 

GIDROMETEOROLOGICHESKIKH    POLEY    V 

ARKTIKE). 

Arkticheskii      i     Antarkticheskii     Nauchno-Iss- 

ledovatelskii  Institut,  Leningrad  (USSR). 

Arkticheskiy  i  Antarkticheskiy  Nauchno-Iss- 
ledovatel'skiy  Institut  Trudy,  No  291,  Leningrad, 
1970. 162  p. 

Descriptors:  'Meteorology,  'Arctic,  'Forecast- 
ing, 'Numerical  analysis,  'Digital  computers, 
Computer  programs,  Data  processing,  Data 
storage  and  retrieval,  Automation,  Automatic  con- 
trol, Equations,  Model  studies,  Meteorological 
data,  Atmospheric  physics,  Ice,  Heat  flow,  Stage- 
discharge  relations,  Water  level  fluctuations,  In- 
vestigations. 

Identifiers:  'USSR,  Ice  drift,  Actinometry, 
Aerology. 

This  collection  of  18  papers  presents  results  of 
Arctic  hydrologic  investigations  on  (1)  numerical 
methods  of  analysis  and  forecast  of  oceanological 
fields;  (2)  numerical  methods  of  analysis  and 
forecast  of  meteorological  fields  and  problems  in 
atmospheric  physics;  and  (3)  application  of  digital 
computers  to  automatic  collection,  control,  and 
statistical  processing  of  meteorological  and 
aerological  data.  (Josefson-USGS) 
W72-08079 


SYNTHETIC  STORM  PATTERN  AND  RUN-OFF 
FOR  GAUHATI,  INDIA, 

Calcutta  Metropolitan  Planning  Organization  (In- 
dia). 

For  primary  bibliographic  entry  see  Field  02A. 
W72-08198 


TRACE  SUBSTANCES  IN  RAIN  WATER:  CON- 
CENTRATION VARIATIONS  DURING  CON- 
VECTIVE  RAINS,  AND  THEIR  INTERPRETA- 
TION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Meteorology 

and  Oceanography. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08240 


PROJECT  ARID  DROP,  A  SUMMARY  REPORT 
OF      CLOUD      SEEDING      ACTIVITIES      IN 
ARIZONA  AS  CONDUCTED  BY  ATMOSPHER- 
ICS INCORPORATED  DURING  THE  PERIOD 
16  JULY-12  AUGUST  1971, 
Atmospherics  Inc.,  Fresno,  Calif. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-08404 


STUDY  OF  THE  RELATIONSHIP  OF  DRIFT- 
-ICE  FORMATION  ON  SOME  RIVERS  OF  THE 
USSR     TO     ATMOSPHERIC     CIRCULATION 
PROCESSES     IN     THE     NORTHERN     HEMI- 
SPHERE    (OPYT     ISSLEDOVANIYA     SVYAZI 
POYAVLENIYA      PLAVUCHEGO      L'DA     NA 
NEKOTORYKH    REKAKH    SSSR    S    OSOBEN 
NOSTYAMI     TSIRKULYATSII     ATMOSFERY 
SEVERNOGO  POLUSHARIYA), 
Gidrometeorologicheskii     Nauchno-Issledovatel- 
skiiTsentr,  Leningrad,  USSR. 
For  primary  bibliographic  entry  see  Field  02C. 
W72-08426 


2C.  Snow,  Ice,  and  Frost 


PRELIMINARY  NOTES  ON  CHANGES  IN 
ALGAL  PRIMARY  PRODUCTIVITY  FOLLOW- 
ING EXPOSURE  TO  CRUDE  OIL  IN  THE 
CANADIAN  ARCTIC, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07922 


SEDIMENTATION  IN  THE  ICE-CONTACT  EN- 
VIRONMENT, WITH  EXAMPLES  FROM 
SHROPSHIRE  (ENGLAND), 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-07968 


RESTUDY  OF  RED  ROCK  ICE  CLIFF  IN  NU- 
NATARSSUAQ,  GREENLAND, 

Cold  Regions   Research  and   Engineering  Lab., 

Hanover,  N.H. 

R.P.  Goldthwait. 

Available  from  NTIS,  Springfield,  Va.  22151-AD- 

732  411,  Price  $3.00  Paper  copy;  $0.95  microfiche. 

Technical  Report  224,  August  1971.  27  p,  6  fig,  1 

tab,  9  ref ,  3  append. 

Descriptors:  'Glaciers,  'Ice  loads,  'Glacial  drift, 

'Ablation,  'Melt  water,  Vegetation,  Topography, 

Scour,  Surveys,  Mapping,  Hydrologic  data,  Data 

collections. 

Identifiers:    Red    Rock    Ice    Cliff    (Greenland), 

'Glaciology. 

A  follow-up  study  of  Red  Rock  Ice  Cliff  in  Green- 
land, was  undertaken  in  summer  1965  to  time-test 
findings  of  studies  in  1955  and  1956.  Work  was 
limited  to  mapping  the  ice  cliff  face  and  a  portion 
of  the  ice  drainage  basin  above  it  and  to  studying 
the  effects  upon  vegetation.  A  total  ice  loss  of 
500,000  cu  m/year  was  calculated  for  the  small  2.2 
sq  km  ice  drainage  basin  whose  surface  dropped  5 
m  in  a  decade.  Five  regions,  totaling  6%  of  the  1  sq 
km  mapped,  dropped  8  m  or  more.  Ice  loss  from 
the  ice  cliff  decreased  from  about  2%  to  less  than 
1%  due  largely  to  a  30%  reduction  in  the  area  of 
exposed  cliff.  The  overall  position  of  the  cliff 
remained  unchanged.  There  was  less  difference  in 
cliff  face  detail  in  the  two  July  maps  ten  years 
apart  than  in  the  several  maps  over  one  season. 
From  a  comparison  of  the  positions  of  a  long  alu- 
minum pipe  near  the  cliff  edge  which  survived  in 
place  from  1955  to  1965,  it  appears  that  motion  has 
slowed  to  one-half  the  1955-56  speed.  Botanical 
studies  indicate  that  principal  changes  reflect  more 
snow  drifts  near  the  ice  cliff  and  deeper  flooding  in 
Red  Rock  Lake  which  implies  more  snow  and  no 
drainage.  Several  hypotheses  and  deductions  for 
ice  cliff  growth  and  decay  are  presented. 
(Woodard-USGS) 
W72-07972 


GREAT  LAKES  ICE  ATLAS, 

Lake  Survey  Center,  Detroit,  Mich. 
D.  R.  Rondy. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM  71-01052,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Technical  Memoran- 
dum NOS  LSCR  1,  September  1971.  48  p,  6  fig,  35 
plate,  1  tab,  16  ref. 


Descriptors:  'Iced  lakes,  'Great  Lakes,  'Maps 

'Ice  cover,  'Climatic  data,  Water  temperature 

Ice-water  interfaces,  Boundaries  (Surfaces),  DaU 

collections. 

Identifiers:  Freezing  degree  days,  Atlas. 

Thirty-six  charts  illustrate  the  ice  cover  on  the 
Great  Lakes  for  three  classifications  of  winter 
mild,  normal,  and  severe.  Six  ice  charts  an 
presented  for  each  of  the  Great  Lakes.  Two  chart! 
show  the  maximum  extent  of  ice  cover  during  ; 
mild  and  a  severe  winter  and  four  charts  illustrate 
the  characteristic  patterns  and  extent  of  the  ic< 
cover  throughout  a  winter  classified  as  normal 
The  percent  of  lake  surface  area  that  can  be  ex 
pected  to  become  ice  covered  during  a  norma 
winter  is:  60%,  Superior;  40%,  Michigan;  60% 
Huron;  95%,  Erie;  and  15%,  Ontario.  Mid-winte: 
ice  thicknesses  may  range  from  36  in.  (91  cm! 
along  the  north  shore  of  Lake  Superior  to  4  in.  (1( 
cm)  during  a  mild  winter  on  the  lower  lakes! 
(Woodard-USGS) 
W72-07975 


NUMERICAL  FORECAST  AND  ANALYSIS  Ol 

HYDROMETEOROLOGICAL  FIELDS  IN  THI 

ARCTIC  (CHISLENNYY  PROGNOZ  I  ANALI2 

GIDROMETEOROLOGICHESKIKH    POLEY   \ 

ARKTIKE). 

Arkticheskii     i     Antarkticheskii     Nauchno-Iss 

ledovatelskii  Institut,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08079 


VOLUME  OF  SNOWMELT  INTERCEPTED  B^ 
LOGGING  ROADS, 

Bureau  of  Land  Management,  Portland,  Oreg. 
For  primary  bibliographic  entry  see  Field  04C. 
W72-08088 


ADDITIVES    FOR    MODIFYING    THE    FROS1 
SUSCEPTIBILITY  OF  SOILS,  PART  II, 

Cold   Regions   Research  and   Engineering   Lab. 
Hanover,  N.H. 

T.  W.  Lambe,  C.  W.  Kaplar,  and  T.  J.  Lambie. 
Technical  Report  123,  Pt  2,  October  1971.  41  p, 
fig,  17  tab,  10  ref,  append.  Contract  DA-19-016 
ENG-4006, -4657,-6061. 

Descriptors:  'Frost  action,  'Soils,  'Soil  moisture 
'Frost  heaving,  Analytical  techniques,  Soil  ag 
gregation,  Soil  tests,  Soil  chemistry,  Water  proof 
ing,  Dispersion,  Soil  water  movement.  Frost 
Thawing,  Frost  precipitation. 
Identifiers:  'Ferric  chloride,  'Tetrasodiun 
pyrophosphate,  Research  project. 

A  search  was  made  for  additives  to  reduce  th 
frost  susceptibility  of  soil.  The  additives  are  df 
vided  into  four  primary  function  groups:  (1)  voi' 
fillers  and  cementing  agents,  (2)  aggregants,  (3 
waterproofers,  and  (4)  dispersants.  A  dispersant 
tetrasodium  pyrophosphate  (TSPP),  and  an  aggre 
gant,  ferric  chloride,  possess  good  frost-heave 
modifying  capabilities.  TSPP  can  reduce  heav 
significantly  under  natural  conditions.  Laborator 
tests  were  conducted  to  determine  the  effect  o 
prolonged  water  attack  on  the  frost-heave-modify 
ing  capabilities  of  0.3%  treatments  of  TSSP  an 
ferric  chloride  when  used  with  two  silty  sand 
gravels.  In  terms  of  percentage  reduction  of  heav 
the  effectiveness  of  TSPP  was  not  mitigated  b 
water  attack  while  the  effectiveness  of  ferri 
chloride  was  slightly  lessened.  Both  additive 
reduced  the  frost  susceptibility  of  the  soils  froi 
classification  of  'medium  to  high'  to  'very  low  t 
low.'  Theory  and  experimental  data  are  presente 
which  help  to  explain  the  response  of  the  soils  t 
treatment  and  freezing.  (Woodard-USGS) 
W72-08093 


PROCEDURES    FOR    REMOVING    SURFAC 
CONTAMINANTS  FROM  DEEP  ICE  CORES, 

Cold   Regions   Research   and   Engineering  Lab 

Hanover,  N.H. 

S.  E.  Ragone,  and  R.  Finelli. 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


ipecial  Report  167,  March  1972.  7  p,  5  fig,  2  tab,  7 
ef.  NSF  Grants  AG  104  and  AG  212. 

)escriptors:  *Glaciology,  *Core  drilling,  'Drilling 
luids,  *Wastes,  'Cleaning,  Pollutants, 
Methodology,  Water  chemistry,  Precipitation  (At- 
nospheric),  Melt  water. 

dentifiers:  Ice  cores,  Surface  contaminants,  Con- 
amination  removal.  Ultrasonic  cleaning. 

)eep  ice  cores  recovered  from  the  Greenland  and 
Antarctic  ice  caps  represent  a  record  of  the  en- 
ironmental  conditions  that  have  existed  in  these 
reas  over  the  past  100,000  years.  These  cores  are 
aluable  for  studying  ancient  precipitation  chemis- 
ry  and  its  variations  during  climatic  change.  The 
:e  core  was  subject  to  contamination  from  several 
ifferent  fluids  during  drilling:  the  meltwater 
ormed  by  the  thermal  drill  used  over  the  first  535 
l,  ethylene  glycol  used  to  dissolve  ice  chips 
armed  by  the  electromechanical  drill  used  below 
lis  depth,  and  the  fluid  (88%  diesel  fuel/12% 
richlorethylene)  used  to  give  the  borehole  hydro- 
tatic  stability  to  prevent  its  closure.  Before  any 
xtensive  chemical  investigations  could  begin  it 
(as  necessary  to  establish  the  types  of  contamina- 
lon  on  the  ice  cores  and  methods  for  removing  it. 
"he  objective  of  this  study  was  to  determine  the 
ffectiveness  of  several  different  cleaning 
lethods.  Ultrasonic  vibration  followed  by  self- 
leaning  in  meltwater  was  found  the  most  effec- 
ive  procedure  for  removal  of  surface  contamina- 
on.(Woodard-USGS) 
V72-08094 


IYDROLOGY  OF  THE  GLENN  CREEK 
VATERSHED,  TANANA  RIVER  BASIN,  CEN- 
RAL ALASKA, 

'old  Regions   Research  and  Engineering  Lab., 

lanover,  N.H. 

'or  primary  bibliographic  entry  see  Field  02A. 

V72-08095 


IYDROLOGICAL  OBSERVATIONS  ON  A 
MALL  ARCTIC  CATCHMENT,  DEVON 
SLAND, 

IcMaster  Univ.,  Hamilton  (Ontario).  Dept.  of 
ieography. 

l.  B.  McCann,  and  J.  G.  Cogley. 
'anadian  Journal  of  Earth  Sciences,  Vol  9,  No  4, 
361-365,  April  1972.  3  fig,  14  ref . 

)escriptors:     'Streamflow,     'Regime,     'Arctic, 
Rainfall-runoff       relationships,       'Permafrost, 
•nowmelt,  Floods,  Surface  waters,  Snowpacks, 
lydrographs,  Cold  regions, 
dentifiers:  Devon  Island  (Canada). 

>ata  and  observations  of  the  hydrological  proper- 
les  of  a  small  arctic  drainage  basin  were  collected 
l  the  southwest  of  Devon  Island,  Canada.  The 
asin  is  2.3  sq  km  in  area  and  is  drained  by  a  short 
tream  known  as  Jason's  Creek.  The  annual 
ydrological  regime  of  Jason's  Creek  begins  in 
une  or  early  July  with  a  10-15  day  period  of  flood- 
lg  as  a  result  of  snowmelt,  preceded  by  a  few 
ays  of  relatively  low  flow.  In  1970,  82%  of  the  an- 
ual  snowmelt  discharge  left  the  basin  between 
une  26  and  July  15.  After  the  flood,  discharge 
ecreases  irregularly  but  in  a  roughly  asymptotic 
asbion  until  the  stream  freezes  to  its  bed  in  late 
mgust  or  early  September.  This  regime  is  punctu- 
ted  by  occasional  rainstorm  floods.  The  flow  of 
he  stream  varies  diurnally  in  response  to  radiative 
nd  thermal  imputs  of  energy  to  the  basin  snow- 
ack,  the  lag  time  for  these  inputs  being  5h.  The 
esponse  of  the  basin  to  an  input  of  rainfall  is  rapid 
nd  the  duration  of  direct  storm  runoff  is  short, 
parseness  of  vegetation  and  shallowness  of  the 
ctive  layer  above  the  permafrost  are  important 
roperties  of  the  drainage  basin.  (Knapp-USGS) 
V72-08187 


VATER  SUPPLY  AUGMENTATION  BY 
VATERSHED  MANAGEMENT  IN  WILDLAND 
.REAS, 

ennsylvania  State  Univ.,  University  Park.  School 
f  Forest  Resources. 


For  primary  bibliographic  entry  see  Field  03B. 
W72-08384 


CALCULATION  AND  FORECAST  OF  ICE 
PHENOMENA  ON  RIVERS  AND  RESERVOIRS 
(RASCHETY  I  PROGNOZY  LEDOVYKH 
YAVLENIY  NA  REKAKH  I  VODOK- 
HRANILISHCHAKH). 

Gidrometeorologicheskii  Nauchno-Issledovatell- 
skii  Tsentr,  Leningrad  (USSR). 

Gidrometeorologicheskiy  Nauchno-Issledovatel'- 
skiy  Tsentr  SSSR  Trudy,  No  67,  1970.  124  p. 

Descriptors:  'Ice,  'Forecasting,  'Meteorology, 
'Rivers,  'Reservoirs,  Snow  cover,  Ice  cover,  Ice 
breakup,  Ice-water  interfaces,  Temperature,  At- 
mospheric pressure,  Anticyclones,  Air  circulation, 
Air  masses,  Thermal  conductivity,  Heat  transfer, 
Statistical  methods,  Correlation  analysis,  Regres- 
sion analysis,  Synoptic  analysis. 
Identifiers:  'USSR,  'Siberia,  'Drift  ice,  'Snow 
ice,  'Ice  crystals,  Anomalies. 

This  collection  of  5  papers  is  devoted  to  a  study  of 
the  natural  occurrence  and  movement  of  ice  on  a 
number  of  rivers  in  the  USSR.  Titles  of  papers  are: 
(1)  study  of  the  relationship  of  drift-ice  formation 
on  some  rivers  of  the  USSR  to  atmospheric  circu- 
lation processes  in  the  northern  hemisphere;  (2) 
long-range  forecast  of  ice  breakup  on  the  Ob  River 
below  Kolpashevo  and  on  the  Irtysh  River  below 
Pavlodar;  (3)  calculating  growth  of  ice  crystals  and 
snow  ice  on  the  Klyaz'ma  Reservoir;  (4) 
procedures  for  long-range  forecast  of  drift-ice  for- 
mation on  the  Lower  Yenisey  and  Angara  Rivers; 
and  (5)  thermal  conductivity  of  water  covered  by 
ice.  The  collection  is  of  particular  interest  to  river 
forecasters,  electrical  engineers,  navigation 
technicians,  and  students  of  universities  and 
hydrometeorological  institutes.  (Josefson-USGS) 
W72-08425 


STUDY  OF  THE  RELATIONSHIP  OF  DRIFT  - 
-ICE  FORMATION  ON  SOME  RIVERS  OF  THE 
USSR  TO  ATMOSPHERIC  CKCULATION 
PROCESSES  IN  THE  NORTHERN  HEMI- 
SPHERE (OPYT  ISSLEDOVANIYA  SVYAZI 
POYAVLENIYA  PLAVUCHEGO  L'DA  NA 
NEKOTORYKH  REKAKH  SSSR  S  OSOBEN 
NOSTYAMI  TSIRKULYATSII  ATMOSFERY 
SEVERNOGO  POLUSHARIYA), 
Gidrometeorologicheskii  Nauchno-Issledovatel- 
skii  Tsentr,  Leningrad,  USSR. 
Ye.  I.  Savchenkova. 

In:  Raschety  i  prognozy  ledovykh  yavleniy  na  re- 
kakh  i  vodokhranilishchakh; 

Gidrometeorologicheskiy  Nauchno-Issledovatel'- 
skiy  Tsentr  SSSR  Trudy,  No  67,  p  3-36,  Lenin- 
grad, 1970.  3  fig,  9  tab,  9  ref. 

Descriptors:  'Ice,  'Rivers,  'River  basins, 
'Meteorology,  'Air  circulation,  Air  masses,  Air 
temperature,  Atmospheric  pressure,  An- 
ticyclones, Geographical  regions,  Atlantic  Ocean, 
Forecasting,  Statistical  methods,  Correlation  anal- 
ysis, Synoptic  analysis. 
Identifiers:  'USSR,  'Drift  ice,  Anomalies. 

Dates  of  drift-ice  formation  on  8  large  rivers  of  the 
USSR  were  based  on  observations  of  ice 
phenomena  on  the  rivers  for  a  58-year  period 
(1910-67).  The  rivers  examined  were  the  Dnieper, 
Don,  Severnaya  Dvina,  Pechora,  Ob,  Yenisey, 
Lena,  and  Amur.  Similar  air  temperature  and  pres- 
sure anomaly  fields  in  different  regions  of  the 
northern  hemisphere  for  the  58-year  period  were 
determined  in  the  month  prior  to  river-ice  forma- 
tion. Changes  in  temperature  and  pressure  anoma- 
lies for  September  and  October  were  analyzed 
statistically  for  the  northern  hemisphere  and  its 
different  sectors.  Correlation  of  the  dates  of  ice 
formation  on  rivers  with  changes  in  pressure 
anomalies  can  be  used  to  develop  procedures  for 
long-range  forecast  of  periods  of  ice  occurrence. 
(Josefson-USGS) 
W72-08426 


LONG-RANGE  FORECAST  OF  ICE  BREAKUP 
ON  THE  OB  RIVER  BELOW  KOLPASHEVO 
AND  ON  THE  IRTYSH  RIVER  BELOW 
PAVLODAR  (METOD  DOLGOSROCHNOGO 
PROGNOZA  VSKRYTIYA  R.  OBI  NIZHE  S. 
KOLPASHEVO  I  R.  IRTYSHA  NIZHE  G. 
PAVLODARA), 

Gidrometeorologicheskii      Nauchno-Issledovatel- 
skii  Tsentr,  Leningrad  (USSR). 
N.  D.  Yefremova. 

In:  Raschety  i  prognozy  ledovykh  yavleniy  na  re- 
kakh  i  vodokhranilishchakh; 

Gidrometeorologicheskiy  Nauchno-Issledovitel'- 
skiy  Tsentr  SSSR  Trudy,  No  67,  p  37-49,  Lenin- 
grad, 1970.  2  fig,  10  tab,  6  ref. 

Descriptors:  'Ice,  'Ice  breakup,  'Rivers, 
'Meteorology,  Air  masses,  Air  temperature,  Air 
circulation,  Cyclones,  Anticyclones,  Forecasting, 
Statistical  methods,  Correlation  analysis,  Regres- 
sion analysis,  Synoptic  analysis. 
Identifiers:  'USSR,  *Ob  River,  'Irtysh  River. 

Procedures  developed  for  long-range  forecast  of 
ice  breakup  on  lower  reaches  of  the  Ob  and  Irtysh 
Rivers  were  based  on  expansion  of  meteorological 
series  using  Chebyshev  polynomials.  The  coeffi- 
cients obtained  from  the  expansion  were  used  as 
an  argument  in  computing  regression  equations. 
Correlation  coefficients  of  the  predicted  values 
derived  vary  between  0.66  and  0.79.  These  values 
are  of  sufficient  accuracy  for  use  in  operational 
forecasts.  Ice  breakup  time  for  these  rivers  can  be 
predicted,  on  the  average,  20-44  days  in  a  advance. 
(Josefson-USGS) 
W72-08427 


CALCULATING  GROWTH  OF  ICE  CRYSTALS 
AND  SNOW  ICE  ON  THE  KLYAZ'MA  RESER- 
VOIR (RASCHET  NARASTANIYA  KRISTAL- 
LICHESKOGO  I  SNEZHNOGO  L'DA  NA 
PRIMERE  KLYAZ'MINSKOGO  VODOK- 
HRANILISHCHA), 

Gidrometeorologicheskii     Nauchno-Issledovatel- 
skii  Tsentr,  Leningrad  (USSR). 
V.  V.  Piotrovich. 

In:  Raschety  i  prognozy  ledovykh  yavleniy  na  re- 
kakh  i  vodokhranilishchakh; 

Gidrometeorologicheskiy  Nauchno-Issledovatel'- 
skiy  Tsentr  SSSR  Trudy,  No  67,  p  50-98,  Lenin- 
grad, 1970. 9  fig,  7  tab,  13  ref. 

Descriptors:  'Ice,  'Ice  cover,  'Ice-water  inter- 
faces, 'Snow  cover,  'Reservoirs,  Meteorology, 
Air  temperature,  Clouds,  Wind  velocity,  Precipita- 
tion (Atmospheric),  Water  temperature,  Freezing, 
Melting,  Thermal  conductivity,  Heat  flow,  Winter. 
Identifiers:  'USSR,  'Klyaz'ma  Reservoir,  'Ice 
crystals,  'Snow  ice. 

Investigations  were  conducted  during  4  consecu- 
tive winters  (1956-59)  to  study  accretion  and  melt- 
ing of  ice  on  the  Pirogovskiy  pool  of  the  Klyaz'ma 
Reservoir  (Moscow  Canal)  in  west-central  Soviet 
Russia.  Average  width  of  the  pool  is  about  0.8  km 
and  its  depth  about  9  m.  Formulas  are  given  for 
calculating  daily  growth  of  ice  crystals  in  air  tem- 
peratures ranging  from  0  to  minus  40  deg  and  for 
calculating  heat  flow  from  water  to  the  undersur- 
face  of  ice.  Formation  of  snow  ice  on  the  reservoir 
is  examined  for  calculating  its  thickness.  (Josef- 
son-USGS) 
W72-08428 


PROCEDURES  FOR  LONG-RANGE  FORECAST 
OF  DRIFT-ICE  FORMATION  ON  THE  LOWER 
YENISEY  AND  ANGARA  RIVERS  (METODIKA 
DOLGOSROCHNOGO  PROGNOZA 

POYAVLENIYA      PLAVUCHEGO      L'DA     NA 
NIZHNEM  YENISEYE  I  R.  ANGARE), 
Gidrometeorologicheskii      Nauchno-Issledovatel- 
skii  Tsentr,  Leningrad  (USSR). 
N.  F.  Vinogradova. 

In:  Raschety  i  prognozy  ledovykh  yavleniy  na  re- 
kakh  i  vodokhranilishchakh; 

Gidrometeorologicheskiy  Nauchno-Issledovatel'- 
skiy  Tsentr  SSSR  Trudy,  No  67,  p  99-108,  Lenin- 
grad, 1970.  2  fig,  4  tab,  4  ref. 


Field  02-WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


Descriptors:  *Ice,  'Rivers,  'Forecasting, 
♦Meteorology,  Anticyclones,  Air  masses,  Air  cir- 
culation, Air  temperature,  Atmospheric  pressure, 
Weather  patterns. 

Identifiers:  'USSR,  'Siberia,  'Yenisey  River, 
•Angara  River,  'Drift  ice,  Anomalies. 

Development  of  procedures  for  long-range 
forecast  of  drift-ice  formation  on  the  Lower 
Yenisey  and  Angara  Rivers  was  based  on  studies 
of  the  influence  of  the  Siberian  anticyclone  on  ice 
formation  on  the  Yenisey  in  the  fall.  The  Siberian 
anticyclone,  which  begins  to  develop  in  Sep- 
tember, governs  atmospheric  circulation 
processes  and  weather  patterns  over  the  Asiatic 
part  of  the  USSR  during  the  cold  season.  Drift  ice 
on  the  Lower  Yenisey  is  usually  formed  in  the 
period  between  October  15-25.  Duration  of  drift 
ice  on  the  Yenisey  ranges  from  3-9  days  in  lower 
reaches  to  27-34  days  in  upper  reaches  and  in 
reaches  below  the  confluence  of  the  Angara  and 
Podkamennaya  Tunguska  Rivers.  Drift  ice  on  the 
rivers  may  form  as  early  as  the  end  of  September 
or  as  late  as  the  latter  part  of  November.  (Josef- 
son-USGS) 
W72-08429 


2D.  Evaporation  and  Transpiration 


SIMULTANEOUS  FLOW  OF  WATER  AND 
HEAT  IN  WATER  UNSATURATED  IOWA 
SOILS  DURING  EVAPORATION, 

Iowa  State  Water  Resources  Research  Inst. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08098 


THE  R  INDEX  FOR  PLANT  WATER  REQUIRE- 
MENT, 

Environmental  Data  Service,  Silver  Spring,  Md. 

A.Y.M.Yao. 

Agricultural  Meteorology,  Vol.  6,  p  259-273,  1969. 

12  fig,  2  tab,  7  ref. 

Descriptors:    'Evapotranspiration,    'Model    stu- 
dies,   Land   use,   Soil-water-plant  relationships, 
Distribution,  'Irrigation  efficiency. 
Identifiers:    *R    index,    Beta   distribution,    Kol- 
mogorov-Smirnov  method. 

The  frequency  distribution  model  of  the  monthly 
and  the  bi-weekly  R  index,  the  ratio  of  actual 
evapotranspiration  to  potential  evapotranspira- 
tion, is  discussed  and  compared  with  the  Beta  dis- 
tribution. The  goodness  of  fit  of  the  Beta  distribu- 
tion to  the  R  index  frequency  distribution  was 
tested  using  the  Kolmogorov-Smirnov  method  for 
173  station-month  and  bi-weekly  curves.  For 
values  of  R>0.95,  the  Kolmogorov-Smirnov  test 
specified  no  rejection,  at  the  15%  level,  of  the 
hypothesis  that  the  R  index  follows  a  Beta  dis- 
tribution. With  R>0.95,  36  of  the  173  R  index 
curves  failed  the  K-S  tests.  However,  R<0.95  has 
only  very  limited  value  for  most  agricultural 
plants.  The  probability  distribution  of  R  can, 
therefore,  be  used  as  a  tool  to  help  solve  the 
problems  of  agricultural  land  use  capability,  long 
term  agricultural  planning,  irrigation  project 
design,  and  agricultural  drought.  (Skogerboe- 
Colorado  State) 
W72-08116 

2E.  Streamflow  and  Runoff 


APPLICATION  OF  DIGITAL  COMPUTERS  TO 
HYDRAULIC  COMPUTATION  OF  THE  RELA- 
TIONSHIP BETWEEN  WATER  LEVELS  AND 
DISCHARGES  IN  RIVER  DELTAS 

(GIDRAVLICHESKIY      RASCHET      SVYAZEY 
MEZHDU    RASKHODAMI    I    UROVNYAMI    V 
DEL'TAKH  REK  NA  ETSVM), 
Arkticheskii     i     Antarkticheskii     Nauchno-Iss- 
ledovatelskii  Institut,  Leningrad  (USSR). 
V.  V.  Ivanov,  and  E.  S.  Mednikova. 
In:         Chislennyy         prognoz         i         analiz 
gidrometeorologicheskikh  poley  v  Arktike;  Ark- 


ticheskiy  i  Antarkticheskiy  Nauchno-Iss- 
ledovatel'skiy  Institut  Trudy,  No  291,  p  44-57, 
Leningrad,  1970.  3  fig,  3  tab,  13  ref. 

Descriptors:  'Systems  analysis,  'Digital  compu- 
ters, 'Stage-discharge  relations,  'Deltas,  'Rivers, 
Channels,  Water  levels,  Discharge  (Water), 
Backwater,  Computer  programs,  Approximation 
method,  Least  squares  method. 
Identifiers:  'USSR,  'Flow  diagramming,  Flow 
diagrams,  Flow  charts,  Hydrometric  stations. 

A  program  was  devised  for  computing  the  relation- 
ship between  water  levels  and  water  discharges  in 
arms  of  river  deltas  located  in  the  zone  of  variable 
backwater.  A  flow  diagram  of  the  operations  in- 
volved in  the  program  is  shown  in  connection  with 
preparation  and  coding  of  the  initial  data  for  com- 
putation of  the  relationship  on  a  digital  computer. 
Computations  can  be  performed  in  several 
minutes  on  a  'Ural-2'  digital  computer.  The 
method  can  also  be  used  to  compute  flow  in  river 
channels  subject  to  variable  backwater.  ( Josef son- 
USGS) 
W72-08080 


PREDICTING      SURFACE      RUNOFF      FROM 
AGRICULTURAL  WATERSHEDS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-08082 


WATER    RESOURCES    INVESTIGATIONS    IN 
ARKANSAS,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08090 


WATER    RESOURCES    INVESTIGATIONS    IN 
FLORIDA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08091 


UPPER  BEAR  CREEK  EXPERIMENTAL  PRO- 
JECT: A  CONTINUOUS  DAILY-STREAMFLOW 
MODEL. 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 

Water  Control  Planning. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-08097 


FREE-VORTEX  THEORY  APPLIED  TO  FREE 
OVERFALLS, 

Liverpool  Univ.  (England).  Dept.  of  Civil  En- 
gineering . 

For  primary  bibliographic  entry  see  Field  08B. 
W72-08193 


REATTACHING    FLOW    DOWNSTREAM    OF 
LEAF  GATE, 

University  of  Manchester  Inst,  of  Science  and 

Technology  (England). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-08195 


DRAG  COEFFICIENT  OF  CYLINDERS  IN  TUR- 
BULENT FLOW, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-08196 


FLOW     PROCESSES     IN     OPEN     CHANNEL 
BENDS, 

State  Univ.  of  New  York,  Buffalo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-08202 


A  STUDY  OF  THE  TURBULENCE  CHARAC- 
TERISTICS OF  DIVERGING  SHEAR  FLOW, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-08220 


RESERVOIRS  WITH   MIXED   MARKOV1AN-I- 
NDEPENDENT  INFLOWS, 

Lancaster   Univ.,    Bailrigg   (England).    Dept.   of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08250 


RUNHYDROGRAPHS-A    NEW    CONCEPT    ON 
HYDROGRAPH  GENERATION, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08270 


SOME      APPLICATIONS     OF     STOCHASTIC 
HYDROLOGICAL  MODELS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Engineering  Hydrology. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08272 


FLOOD  OF  JANUARY  1969  NEAR  VENTURA, 
CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08406 


WATER    RESOURCES    INVESTIGATIONS    IN 
KENTUCKY,  1972. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08410 


WATER    RESOURCES    INVESTIGATIONS    IN 
MASSACHUSETTS,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08411 


HIERARCHICAL  SYSTEMS:  CITIES,  RIVERS, 
ALPINE  GLACIERS,  BOVINE  LIVERS,  AND 
TREES, 

Harvard    Univ.,    Cambridge,    Mass.    Graduate 

School  of  Design. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08434 


2F.  Groundwater 


WATER  WELLS  AND  SPRINGS  IN  IVANPAH 
VALLEY,  SAN  BERNARDINO  COUNTY, 
CALD70RNIA, 

Geological  Survey,  Menlo  Park,  Calif. 
W.  R.  Moyle,  Jr. 

Available  from  State  of  Calif,  Documents  Sec- 
tions, P  O  Box  20191,  Sacramento,  Calif  95820 
Price  $2.00.  California  Department  of  Water 
Resources  Bulletin  No  91-21,  January  1972.  56  p, 
14  map,  5  tab,  17  ref. 

Descriptors:  'Groundwater,  'Basic  data  collec- 
tions, 'Deserts,  'California,  'Water  wells, 
Springs,  Logging  (Recording),  Water  levels, 
Drawdown,  Specific  capacity,  Aquifers,  Water 
quality,  Water  analysis,  Chemical  analysis,  Water 
properties,  Water  utilization. 
Identifiers:  'Ivanpah  Valley  (Calif),  'San  Bernar- 
dino County  (Calif). 

Groundwater  data  on  190  wells  and  springs  in 
southern  California's  Ivanpah  Valley  desert  area 
are  presented.  Location  of  water  wells  and 
springs;  well  depth  and  yield,  water  use  and  level 
on  dates  observed;  names  of  the  well  owners; 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


umping  data,  including  depths,  rates,  static  water 
svel,     drawdowns,     and     specific     capacities; 
ithologic  data  from  drillers'  well  logs;  and  water 
[uauty  are  included.  (Woodard-USGS) 
V72-07954 


JROUNDWATER  FLOW  SYSTEM  ANALYSIS 
N  LAKE  ENVIRONMENTS,  WITH  MANAGE- 
1ENT  AND  PLANNING  IMPLICATIONS, 

Wisconsin    Univ.,    Madison.    Water    Resources 

lanagement  Program. 

).  A.  Stephenson. 

Vater  Resources  Bulletin,  Vol  7,  No  5,  p  1038- 

047,  1971.  28  ref. 

iescriptors:  'Groundwater,  *Flow  charac- 
;ristics,  'Systems  analysis,  'Lakes,  Seepage, 
lanagement,  Planning,  Recreation,  Hydrogeolo- 
y,  Physical  properties,  Lake  shores,  Eutrophica- 
on,  Water  quality,  Urbanization,  Surface- 
roundwater  relationships,  Anisotrophy, 

Irainage,    Seepage,   Wisconsin,   Impoundments, 
lutrients,  Regulation  Remedies,  Bogs, 
dentifiers:  Drainage  lakes,  Seepage  lakes. 

he  number  of  natural  lakes  that  are  available  and 
menable  to  development  for  recreation  and  home 
ites  has  diminished  to  the  point  that  there  is  now 
n  impetus  toward  creation  of  man-made  lakes, 
[valuation  of  lakes  as  they  are  related  to  ground- 
water flow  systems  is  of  special  concern  prior  to 
fficient  development  and  planning  operations. 
:ield  verification  of  theoretical  groundwater  flow 
ystem  behavior  has  progressed  to  the  point  where 
ydrogeologists,  trained  to  understand  basic  con- 
epts  of  flow-system  analysis,  can  begin  to 
roaden  their  research  and  service  base,  and  to 
fork  closer  with  planners,  developers,  and  en- 
ineers.  Particular  efforts  should  be  directed 
award  a  greater  evaluation  of  physical,  chemical, 
nd  biological  aspects  of  potentially  developable 
ike  sites  to  aid  in  selecting  use  patterns  in  accord 
nth  these  factors.  Many  lake  developments  are 
ot  in  harmony  with  the  physical  environment, 
'he  resulting  misuse  of  resources  is  often  ex- 
ressed  as  accelerated  eutrophication  of  lakes,  or 
y  quality  degradation  of  shallow  groundwater 
low  systems  contiguous  to  them.  Lakes  can  no 
)nger  be  considered  as  separate  entities, 
lethodology  for  investigating  inter-change  of  sur- 
ace  and  near-surface  water  is  adequate;  the  appli- 
ation  of  known  interchange  relationships  in  in- 
dequate.  (Jones-Wisconsin) 
V72-08053 


1ASIN     RECHARGE     OF     THE     OGALLALA 
lQUIFER, 

louthwestern    Great    Plains    Research    Center, 

tushland,  Tex. 

ror  primary  bibliographic  entry  see  Field  04B. 

V72-08085 


XAYS    WITH    ABNORMAL    INTERSTITIAL 

LL1D  PRESSURES, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

ieology  and  Mineralogy. 

E  E.  Chapman. 

American   Association  of  Petroleum  Geologists 

lulletin,  Vol  56,  No  4,  p  790-795,  April  1972,  3  fig, 

2  ref. 

)escriptors:  'Groundwater  movement, 

Iquicludes,      'Oil     fields,      'Water     pressure, 
Hydraulic  conductivity,  Clays,  Hydrostatic  pres- 
ure,  Hydraulic  gradient,  Pressure  head,  Stress, 
itrain,  Compaction,  Diagenesis. 
dentifiers:  Abnormal  pore  pressure. 

Abnormally  pressured  clay  sequences  generally 
iave  been  abnormally  pressured  since  burial  to  a 
hallow  depth  (2,000  ft  or  even  less)  in  areas  of 
oading  under  sediments.  Zones  of  abnormal  fluid 
•ressure  are  caused  more  by  low  hydraulic  con- 
luctivity  in  a  rock  unit  or  sequence  than  by  load  or 
ate  of  loading.  Hence  the  transition  zone  from 
lormal  to  abnormal  pressures  at  the  top  of  a  rela- 


tively impermeable  sequence  will  have  its  mirror 
image  at  the  bottom  of  the  unit,  if  it  overlies  a 
sequence  of  sufficient  hydraulic  conductivity.  The 
potential  below  an  abnormally  pressured  clay 
sequence  is  similar  to  that  above  it.  (Knapp- 
USGS) 
W72-08089 


WATER    RESOURCES    INVESTIGATIONS    IN 
ARKANSAS,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08090 


WATER    RESOURCES    INVESTIGATIONS    IN 
FLORIDA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08091 


GROUND-WATER  RESOURCES,  CUMBER- 
LAND COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  N.J. 
J.  G.  Rooney. 

New  Jersey  Department  of  Environmental  Protec- 
tion, Division  of  Water  Resources  Special  Report 
No  34, 1971.  103  p,  13  fig,  16  tab,  21  ref,  append. 

Descriptors;  'Groundwater,  'Hydrologic  budget, 
'Aquifers,  'Water  supply,  'New  Jersey,  Water 
wells,  Water  yield,  Withdrawal,  Water  users, 
Groundwater  recharge,  Water  quality,  Stream- 
flow,  Precipitation  (Atmospheric),  Sediment, 
Chemical  analysis,  Hydrologic  data,  Basic  data 
collections. 
Identifiers;  'Cumberland  County  (N.J.). 

An  average  annual  hydrologic  budget  was  com- 
puted for  Cumberland  County,  New  Jersey.  Water 
gains  are:  precipitation,  1,050  mgd  (million  gallons 
per  day);  surface-water  inflow,  142  mgd;  ground- 
water inflow,  negligible.  Water  losses  are: 
evapotranspiration,  685  mgd;  surface-water  out- 
flow, 370  mgd;  groundwater  outflow,  137  mgd. 
Two  principal  aquifers  are  in  the  Kirkwood  For- 
mation and  Cohansey  Sand:  (1)  the  lower  Kirk- 
wood aquifer  and  (2)  the  Cohansey-Kirkwood 
aquifer.  Most  wells  tapping  the  lower  Kirkwood 
aquifer  yield  less  than  50  gpm  but  are  capable  of 
yielding  as  much  as  400  gpm.  The  Cohansey-Kirk- 
wood aquifer  generally  yields  large  supplies  of 
water  (300  to  1 ,200  gpm)  to  wells  from  depths  of 
less  than  180  feet.  Water  in  the  Cohansey-Kirk- 
wood aquifer  is  characterized  by  low  dissolved- 
solids  content  (63  mg/1,  median),  low  hardness  (21 
mg/1,  median),  and  low  pH  values  (5.5  pH  units, 
median).  In  1964  withdrawals  in  Cumberland 
County  averaged  about  51  mgd;  almost  all  of  this, 
49.4  mgd,  was  from  groundwater  supplies.  Water 
use  in  1964  was:  public  supply,  10.6  mgd;  industri- 
al uses,  19.0  mgd;  irrigation,  15.4  mgd;  suburban, 
rural,  residential,  institutional,  farm,  and  commer- 
cial, 5.9  mgd.  (Woodard-USGS) 
W 72-08096 


MAPPING  GROUND  WATER  BY  USING  ELEC- 
TRICAL RESISTIVITY  WITH  A  BURIED  CUR- 
RENT SOURCE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

R.  H.  Merkel,  and  J.  T.  Kaminski. 

Ground  Water,  Vol  10,  No  2,  p  18-25,  March-April 

1972.  11  fig,  5  tab,  Href. 

Descriptors:  'Electrical  well  logging,  'Ground- 
water movement,  'Hydrogeology,  'Aquifer 
characteristics,  'Borehole  geophysics,  Structural 
geology,  Stratigraphy,  Dolomite,  Limestones, 
Fractures  (Geologic),  Fracture  permeability. 
Identifiers:  Centre  County  (Penn). 

Standard  resistivity  configurations  lose  resolution 
in  regions  with  multiple  geologic  layering  of  high 
conductivity  contrast.  To  partially  circumvent  this 
problem   and   electrode   configuration   was   used 


which  includes  a  current  electrode  deep  in  the  drill 
hole  to  delineate  groundwater  flow  channels.  This 
technique  is  useful  in  enhancing  the  electrical 
anomaly  and  hence  determining  geological  struc- 
ture. Groundwater  in  the  area  examined  flows 
primarily  in  fracture  traces  in  dolomite.  These 
fractures  traces  increase  the  effective  porosity  in 
the  flow  region  by  approximately  10%.  (Knapp- 
USGS) 
W72-08184 


PRACTICAL    CORROSION    AND    INCRUSTA- 
TION GUIDE  LINES  FOR  WATER  WELLS, 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-08186 


RETENTION  OF  BORON  BY  TRAVERTINES, 

Tokyo  Metropolitan   Univ.,  (Japan).   Faculty  of 

Science. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-08188 


SEEPAGE  FROM  SHALLOW  OPEN  CHANNEL, 

Washington   Univ.,   Seattle.   Dept.   of  Civil   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  04 A. 
W72-08204 


ON  THE  CALCULATION  OF  HYDRAULIC 
CONDUCTIVITY, 

Agriculture    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08205 


STEADY  INFILTRATION  FROM  BURIED,  SUR- 
FACE, AND  PERCHED  POINT  AND  LINE 
SOURCES  IN  HETEROGENEOUS  SOILS:  1. 
ANALYSIS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  En- 
vironmental Mechanics. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08207 


GEOHYDROLOGY  OF  THE  EASTERN  PART 
OF  PAHUTE  MESA,  NEVADA  TEST  SITE,  NYE 
COUNTY,  NEVADA, 

Geological  Survey,  Denver,  Colo. 
R.  K.  Blankennagel,  and  J.  E.  Weir,  Jr. 
Geological    Survey    Open-file    Report,    January 
1972. 1 17  p,  16  fig,  12  tab,  27  ref. 

Descriptors:  'Hydrogeology,  'Groundwater 
movement,  'Aquifer  characteristics,  'Nevada, 
Observation  wells,  Water  yield,  Water  quality, 
Transmissivity,  Hydrologic  data.  Data  collections, 
Drill  holes. 

Identifiers:  'Nuclear  test  site  (Nev),  Volcanic 
rock  strata. 

A  deep  structural  depression,  the  Silent  Canyon 
caldera,  underlies  the  eastern  part  of  Pahute  Mesa, 
Nye  County,  Nevada.  The  caldera  is  elliptical  in 
plan  and  measures  about  11  by  14  miles.  Most 
movement  of  groundwater  beneath  the  mesa  oc- 
curs through  interconnecting  fault  and  joint 
systems.  Fractures  are  more  common  in  rhyolitic 
lava  flows  and  in  densely  welded  ash-flow  tuffs. 
Depth  to  water  ranges  from  about  1 ,952  feet  in  the 
western  part  to  2,350  feet  in  the  eastern  part  In  the 
extreme  northwestern  part  of  the  Nevada  Test 
Site,  outside  the  caldera,  the  depth  to  water  is 
about  850  feet.  Head  potentials  are  stable  or 
decline  with  depth  in  all  but  one  of  the  holes  drilled 
in  the  eastern  part.  In  the  western  part  of  the  area, 
head  potentials  are  variable  in  the  upper  1,500  feet 
of  the  saturated  zone,  and  then  increase  with 
depth.  Transmissivities  range  from  1 ,400  to  more 
than  100,000  gallons  per  day  per  foot.  The  greatest 
transmissivities  occur  in  holes  drilled  along  the 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


eastern  margin  of  the  caldera  where  the  principal 
rock  type  in  the  saturated  zone  is  rhyolite.  Water 
derived  from  drill  holes  at  Pahute  Mesa  is  sodium 
potassium  type.  (Woodard-USGS) 
W72-08407 


WATER    RESOURCES    INVESTIGATIONS    IN 
KENTUCKY,  1972. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08410 


WATER    RESOURCES    INVESTIGATIONS    IN 
MASSACHUSETTS,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08411 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  GLASSCOCK 
COUNTY,  TEXAS, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-08416 


2G.  Water  in  Soils 


A    SIMPLE     AUTOMATIC     WATERER     FOR 
GROWTH  ROOM  OR  GREENHOUSE, 

Department  of  Agriculture,  Summerland  (British 

Columbia).  Research  Station. 

D.  S.  Stevenson,  and  D.  M.  Munn. 

Canadian  Journal  of  Soil  Science  50  (3):  461-462. 

1970.  Illus. 

Descriptors:  'Transpiration. 

Identifiers:    'Automatic    waterer,    Greenhouse, 

Growth,  *Soil  water  suction,  *Sunflower-D. 

For  study  of  plant  growth  at  very  low  soil  water 
suctions  and  if  transpiration  is  equal  to  or  only 
slightly  greater  than  the  rate  at  which  water  will 
move  to  absorbing  roots,  it  is  possible  to  keep  soil 
water  suction  within  reasonable  limits.  An  auto- 
matic continuous-watering  mechanism,  utilizing  a 
solution  balance,  for  potted  plants  is  described. 
The  device  waters  plants  continuously  and  accu- 
rately. It  has  operated  with  practically  no  attention 
from  emergence  to  harvest  time  of  sunflower  (45- 
50  days).  It  eliminates  the  weekend  watering 
chore.  Where  control  of  soil  water  suction  is  not 
critical,  this  device  could  be  made  to  water  a  large 
group  of  pots  in  the  greenhouse  by  arranging  1  pot 
to  act  as  sensor  for  the  others. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07950 


COASTAL  AND  MOUNTAIN  SLOPE  INSTA- 
BILITY ON  THE  ISLANDS  OF  ST.  LUCIA  AND 
BARBADOS, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept. 

of  Geography. 

D.  B.  Prior,  and  C.  Ho. 

Engineering  Geology,  Vol  6,  No  1,  p  1-18,  March 

1972. 9  fig,  3  tab,  Href. 

Descriptors:  "Slope  stability,  'Landslides,  'Clays, 

Plasticity,     Atterberg     limits,     Leaching,     Clay 

minerals,      Ion      exchange,       Montmorillonite, 

Kaolinite,  IUite. 

Identifiers:  Chlorite,  Barbados  (BWI),  St.  Lucia 

(BWI). 

Rotational,  translational,  complex  slides  and 
slump-earthflows  are  present  on  the  islands  of  St. 
Lucia  and  Barbados.  Complex  slides  involving 
pure  montmorillonite  clays  occur  on  coastal  sites. 
Mixtures  of  kaolinite,  montmorillonite,  illite,  and 
chlorite  clay  minerals  are  involved  in  rotational 
slides  and  slump-earthflows,  while  pure  kaolinite 
soils  are  associated  with  translational  slides.  All 
the  soils  show  variations  in  Atterberg  limits  related 
to  the  nature  of  the  clay  minerals,  the  amounts  of 


clay,  and  the  adsorbed  ions.  Sodium  ions  enchance 
the  plasticity  of  montmorillonite  clay  and  these 
ions  are  most  abundant  on  coastal  sites.  Kaolinite 
soils  in  inland  areas  are  generally  less  plastic  ex- 
cept where  extreme  leaching  has  produced 
horizons  rich  in  clay,  calcium,  and  magnesium.  (K- 
napp-USGS) 
W72-07955 


RHEOLOGICAL  EQUATION  OF  A  SILT, 
DETERMINED  WITH  THE  AID  OF  A  NEWLY 
DEVELOPED  TEST  APPARATUS, 

Institute  for  Soil  Mechanics  and  Foundation  En- 
gineering, Kassel  (West  Germany). 
D.  Fedder. 

Engineering  Geology,  Vol  6,  No  1 ,  p  43-48,  March 
1972.  3  fig,  9  ref. 

Descriptors:  'Rheology,  'Silts,  'Instrumentation, 
'Soil  physical  properties,  Plasticity,  Viscosity, 
Equations,  Model  studies,  Laboratory  tests, 
Strain,  Stress,  Strength  of  materials,  Elasticity 
(Mechanical),  Pore  water. 

Flat  prismatic  soil  samples  were  subjected  to 
creep  and  recovery  experiments  in  newly 
developed  shear  cells.  The  deformation  took  place 
below  failure  in  simple  shear,  that  is,  in  plane 
strain.  The  pore-water  pressure  in  the  sample  was 
measured  at  the  same  time.  All  observed 
phenomena  could  be  expressed  in  a  Theological 
equation,  in  which  the  shear  stress  could  be  re- 
lated to  the  shear  strain,  to  the  time,  and  to  the  soil 
parameters.  The  equation  can  be  interpreted  by  a 
Theological  model.  The  model  parameters  (elastici- 
ty, viscosity,  plasticity)  depend  on  the  consistency 
of  the  tested  materials.  (Knapp-USGS) 
W72-07956 


STUDY  OF  FILTRATION  RATES  (ISS- 
LEDOVANIYE  STABIL'NOSTI  FIL'TRATSION- 
NOGO  POTOKA  VO  VREMENI), 

Agrofizicheskii  Nauchno-Issledovatelskii  Institut, 
Leningrad  (USSR). 

N.  F.  Bondarenko,  Ye.  A.  Shumilova,  Yu.  N. 
Saprykin,  N.  P.  Kovalenko,  and  I.  A.  Kibereva. 
Pochvovedeniye,  No  7,  p  70-76,  July  1971.  4  fig,  2 
tab,  22  ref. 

Descriptors:   'Soil  physics,  'Filtration,  'Filters, 
Permeability,  Adsorption,  Porous  media,  Pores, 
Gases,  Soils,  Hydraulic  properties,  Rheology. 
Identifiers:  'USSR,  Filtrates. 

Factors  responsible  for  changes  in  filtration  rates 
in  soils  and  parent  materials  were  examined  under 
laboratory  conditions.  The  substantial  decrease  in 
permeability  of  porous  samples  with  time  may  be 
attributed  to  a  change  in  the  geometry  of  the 
wettable  pore  space  produced  by  gases  adsorbed 
from  the  filtering  liquid.  A  method  was  developed 
for  obtaining  filtration  coefficients  which  are  sta- 
ble in  time  and  reproducible.  (Josefson-USGS) 
W72-08072 


CHEMISTRY  AND  SALINITY  OF  SOILS  IN 
THE  IVOLGA  RIVER  VALLEY  OF  THE  BU- 
RYAT ASSR  (KH1MIZM  I  STEPEN' 
ZASOLENIYA  POCHV  DOLINY  R.  IVOLGI 
(BURYATSKAYA  ASSR)), 
Akademiya  Nauk  SSSR,  Moscow.  Pochvennyy 
Institut. 

T.V.Korolyuk. 

Pochvovedeniye,  No  7,  p  92-100,  July  1971 .  3  fig,  3 
tab,  8  ref. 

Descriptors:    'Land    reclamation,    'Saline   soils, 
'Soil  chemistry,  'Salinity,  'Salts,  Groundwater, 
Topography,  Petrology,  Climates,  Soil  profiles. 
Identifiers:      'USSR,      'Transbaikalia,      Buryat 
ASSR,  Ivolga  River,  Diluvium,  Mineralization. 

The  distribution  of  saline  soils  in  the  Ivolga  River 
valley  of  western  Transbaikalia  (Buryat  ASSR)  is 
examined.  Concentration  of  salts  in  the  soils  is  af- 
fected by  basin  topography,  lithology,  climatic 


conditions,  and  by  groundwater  depth,  chemistry, 
and  mineralization.  Salts  in  soil  materials  of  the 
basin  are  predominantly  bicarbonate  and  sulfate. 
Soils  are  divided  into  3  groups  on  the  basis  of  salt 
content:  (1)  weakly  and  moderately  saline  (0-4  kg 
of  salts/sq  m);  (2)  strongly  saline  (4-13  kb  of 
salts/sq  m);  and  (3)  very  strongly  saline  (>13  kg  of 
salts/sq  m).  Very  strongly  saline  soils  dominate  the 
right  bank  of  the  river  valley  where  fine-textured 
rocks  are  widespread.  Strongly  saline  soils  are 
generally  formed  on  coarse  sandy  and  loamy  sand 
deposits.  Weakly  and  moderately  saline  soils  are 
found  on  diluvial  slopes  and  along  the  banks  of  the 
Ivolga  River.  Of  the  individual  factors  affecting 
salinization,  groundwater  chemistry  and 
mineralization  are  the  most  important.  (Josefson- 
USGS) 
W72-08074 


DETERMINATION  OF  THE  LOWER  LIMIT  OF 

SOIL  WATER  AVAILABLE  TO  FRUIT  CROPS 

(OPREDELENIYE        NIZHNEGO        PREDELA 

POCHVENNOY    VLAGI,    DOSTUPNOY    DLYA 

PLODOVYKH  RASTENIY), 

Belorusskii      Nauchno-Issledovatelskii      Institut 

Plodovodstva,    Ovoshchevodstva    i    Kartofelya, 

Minsk  (USSR). 

A.  S.  Devyatov. 

Pochvovedeniye,  No  7,  p  76-82,  July  1971.  1  fig,  6 

tab,  9  ref. 

Descriptors:  'Soil  physics,  'Soil  water,  'Available 
water,  'Wilting  point,  'Fruit  crops,  Plant  growth, 
Soil  moisture,  Moisture  availability,  Absorption, 
Loam,  Clays,  Muck  soils,  Sands,  Soil  physical 
properties,  Soil  chemical  properties,  Particle  size, 
Distribution  patterns. 
Identifiers:  'USSR,  Sunflower. 

Pot  tests  were  conducted  in  1968-69  to  study  the 
wilting  moisture  of  different  soils,  using  sun- 
flowers and  fruit  trees  as  indicators.  Fruit  trees  are 
able  to  use  16%-24%  more  water  than  sunflowers 
use  from  loam,  clay,  and  muck  soils,  and  40% 
more  from  sandy  soil,  before  steady  wilting.  Fruit 
trees  absorbed  the  relatively  inaccessible  water  in 
different  ways.  Distribution  patterns  of  the  max- 
imum differences  between  available  water  in  soil 
planted  to  sunflowers  and  fruit  trees  were 
analyzed  quantitatively.  (Josefson-USGS) 
W72-08075 


INVESTIGATION  OF  THE  FREE  INFILTRA- 
TION OF  WATER  INTO  SOIL  DURING  SPRIN- 
KLER IRRIGATION  (ISSLEDOVANIYA 
BEZNAPORNOGO  VPITYVANIYA  VODY  V 
POCHVU  PRI  POLIVE  DOZHDEVANrYEM), 
Vsesoyuznyi  Nauchno-Issledovatelskii  Institut 
Gidrotekhniki  i  Melioratsii,  Moscow  (USSR). 
N.S.Yerkhov. 

Pochvovedeniya,  No  7,  p  108-116,  July  1971.  3  fig, 
3  tab,  13  ref. 

Descriptors:  'Soil  science,  'Soil  water,  'Infiltra- 
tion, 'Infiltration  rates,  'Sprinkler  irrigation, 
Sprinkling,  Rainfall  intensity,  Raindrops,  Permea- 
bility, Pressure,  Regression  analysis,  Probability. 
Identifiers:  'USSR,  Moldavia,  Moscow  Oblast, 
Kuybyshev  Oblast,  Film  water. 

Extensive  field  and  laboratory  tests  were  con- 
ducted in  1963-69  in  the  Moscow  and  Kuybyshev 
Oblasts  and  Moldavia  to  determine  the  effect  of 
rainfall  intensity  and  raindrop  size  on  the  free  infil- 
tration of  water  into  soil  during  sprinkler  irriga- 
tion. Infiltration  of  water  into  soil  during  sprin- 
kling can  be  divided  into  2  stages:  (1)  free  (pres- 
sureless)  infiltration  when  there  is  no  continuous 
water  film  on  the  soil  surface;  and  (2)  infiltration 
under  pressure  after  a  uniform  water  layer  appears 
on  the  surface.  An  index  of  free  soil-water 
permeability  during  sprinkling  was  proposed  as  a 
specific  soil  characteristic.  (Josefson-USGS) 
W72-08076 


WATER  CYCLE— Field  02 
Water  in  Soils— Group  2G 


50ME  RECLAMATION  CHARACTERISTICS 
OF  SOILS  OF  CENTRAL  CUBA  (NEKOTO- 
RYYE  MELIORATIVNYYE  OSOBENNOSTI 
POCHV  TSENTRAL'NOY  CHASTI  KUBY), 

For  primary  bibliographic  entry  see  Field  04B. 
BV72-08077 


:ORRELATION  BETWEEN  CONSISTENCY 
VND  MOISTURE  CONTENT  OF  TAKYR-LIKE 
50ILS  OF  THE  TURKMEN  SSR  (KORRELYAT- 
ilONNAYA  SVYAZ'  MEZHDU  TVERDOST'YU 
VLAZHNOST'YU  TAKYROVIDNYKH  POCHV 
rURKMENII), 

A.  G.  Yuzeyev,  and  Yu.  K.  Mogilevets. 
'ochvovedeniye,  No  8,  p  85-89,  August  1971.  4 
ig,  3  tab,  6  ref . 

Descriptors:  'Soil  physics,  *Soil  physical  proper- 
ies,  'Soil  density,  *Soil  moisture,  'Moisture  con- 
ent,  Irrigation,  Loam,  Particle  size,  Soil  density 
>robes,  Correlation  analysis,  Regression  analysis, 
dentifiers:  *USSR,  'Turkmen  SSR,  'Soil  con- 
istency,  *Takyrs,  Skewness. 

rests  were  conducted  in  July-October  1968  on 
fakyr-like  medium  loam  soils  in  the  Tedzhen 
layon  of  the  Turkmen  SSR  to  study  the  relation- 
hip  between  soil  consistency  and  moisture  con- 
ent.  A  close  relationship  was  established  between 
onsistency  and  moisture  content  of  the  soils  at  a 
1.1%  significance  level.  This  relationship  is  ex- 
>ressed  by  an  empirical  regression  equation  and 
lolds  for  a  moisture  content  ranging  from  7%  to 
8%.  Other  properties  remaining  the  same,  soil 
:onsistency  determines  the  pulling  capacity  of 
ractors  and  the  rate  of  wear  of  soil-cutting  blades. 
Josefson-USGS) 
V72-08078 


EXPERIMENTAL  IRRIGATION  OF  CISCAUCA- 
ilAN    CHERNOZEMS    WITH    MINERALIZED 
WATERS    OF    THE    GULF    OF    TAGANROG 
OPYT    OROSHENIYA     PREDKAVKAZSKIKH 
:hernozemov         MINERALIZOVANNYMI 
.  ODAMI  TAGANROGSKOGO  ZALIVA), 
mzhnyi    Institut    po    Proektirovaniyu    Vodok- 
tozyaistvennogo    i   Meliorativnogo   Stroitelstva, 
lostov-na-Donu  (USSR), 
-or  primary  bibliographic  entry  see  Field  03C. 
V72-08081 


iRODIBILITY     OF     SELECTED     TROPICAL 
SOILS, 

Agricultural  Research  Service,  Watkinsville,  Ga. 
Soil  and  Water  Conservation  Research  Div. 
-or  primary  bibliographic  entry  see  Field  02J. 
V72-08083 


AUGER-HOLE  HYDRAULIC  CONDUCTIVITY: 
•1RST  VERSUS  SECOND  TEST, 

Agricultural  Research  Service,  Reno,  Nev.  Soil 

ind  Water  Conservation  Research  Div. 

A.  S.  Dylla,  and  D.  W.  Michener. 

American    Society    of    Agricultural    Engineers 

transactions,  Vol  14,  No  3,  p  582-583,  May-June 

1971.  2  fig,  6  ref. 

Descriptors:  'Hydraulic  conductivity,  'Transmis- 
iivity,  "Aquifer  testing,  'Boreholes,  'Pumping, 
iVater  yield,  Calibrations,  Soil  water  movement, 
iVater  table,  Drawdown,  'Nevada, 
[dentifiers:  'Reno  (Nev). 

Hydraulic  conductivity  measurements  were  made 
Tom  over  300  auger  holes  on  a  Truckee  series  soil 
it  the  University  of  Nevada  Agricultural  Experi- 
nent  Station  Main  Farm  at  Reno.  At  least  two 
:ests  were  made  from  each  auger  hole.  With  paired 
vydraulic  conductivity  measurements  (first  and 
second)  for  each  auger  hole,  the  statistical  Stu- 
dents t-test  for  the  paired  data  was  used  to  deter- 
mine if  there  was  any  real  difference  between  the 
iieans  of  the  first  and  second  measurements, 
rhere  was  no  significant  difference  between  the 
first  and  second  hydraulic  conductivity  measure- 


ments of  an  auger  hole.  Observed  or  apparent  in- 
dividual difference  between  measurements  at  a 
hole  was  the  result  of  some  random  physical  oc- 
currence that  caused  a  change  in  the  hydraulic 
conductivity  measured.  About  half  the  time,  the 
first  measurement  was  larger.  This  indicated  that  it 
should  not  be  necessary  to  pump  or  bail  the  hole  a 
few  times  before  conductivity  measurements  to 
allow  it  to  'cleanse'.  (Knapp-USGS) 
W72-08084 


SEEPAGE  FROM  TRENCHES  THROUGH  NON- 
HOMOGENEOUS  SOILS, 

Egyptian  Desert  Institute,  Cairo.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08087 


CLAYS    WITH     ABNORMAL    INTERSTITIAL 
FLUID  PRESSURES, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Geology  and  Mineralogy. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08089 


ADDITIVES    FOR    MODIFYING    THE    FROST 
SUSCEPTIBILITY  OF  SOILS,  PART  II, 

Cold   Regions   Research  and  Engineering  Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-08093 


SIMULTANEOUS  FLOW  OF  WATER  AND 
HEAT  IN  WATER  UNSATURATED  IOWA 
SOILS  DURING  EVAPORATION, 

Iowa  State  Water  Resources  Research  Inst. 
D.  Kirkham,  and  N.  L.  Powell. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  986,  $3.00  in  paper  copy, 
$0.95   in   microfiche.   Report   ISWRRI-35,   June 
1971.  36  p,  10  ref ,  2  append.  OWRR  A-026-IA  (6). 

Descriptors:  'Soil  water  movement,  'Unsaturated 
flow,  'Evaporation,  'Soil  properties,  'Soil  water, 
Infiltration,  Permeability,  Diffusion,  Analytical 
techniques,  Theoretical  analysis,  Computer  pro- 
grams, Mathematical  studies,  Temperature,  Flow 
rates,  Heat  transfer,  Water  transfer,  Soil  tempera- 
ture. 

Identifiers:  Gamma-ray  attenuation,  Resolving 
time,  Mass  absorption  coefficient,  Isothermal  dif- 
fusion, Soil  shrinkage  cracks. 

Studies  were  made  to  determine  how  water  moves 
in  unsaturated  soils  under  non-isothermal  condi- 
tions produced  during  evaporation  for  three  situa- 
tions: (a)  one-  and  two-dimensional  flow  in 
homogeneous  soils;  (b)  two-dimensional  flow  in 
soils  with  simulated  shrinkage  cracks;  and  (c)  one- 
and  two-dimensional  flow  in  layered  soils.  Dif- 
ferential equations  describing  simultaneous  flow 
of  heat  and  moisture  are  solved  for  the  boundary 
conditions  given.  Experimental  and  theoretical 
results  are  compared  to  test  the  validity  of  the  dif- 
ferential equations  of  Philip  and  deVries  that 
describe  simultaneous  heat  and  moisture  flow.  The 
alternating-direction  implicit  method  for  solving 
transient  two-dimensional  water  flow  equations 
proved  convergent  and  stable.  The  technique  ena- 
bles one  to  predict  the  soil  water  content  if  the  soil 
water  diffusivity,  the  hydraulic  conductivity,  and 
the  initial  and  boundary  conditions  are  known.  The 
technique  is  flexible  and  can  incorporate  hystere- 
sis, soil  nonhomogeneity,  changes  in  initial  and 
boundary  conditions,  and  geometric  dimensions. 
(Woodard-USGS) 
W72-08098 


A  SIMPLE,  TENSION-FREE  LYSIMETER, 

Puerto  Rico  Nuclear  Center,  Rio  Piedras. 

C.F.Jordan. 

Soil  Science,  Vol  105,  No  2,  p  81-86,  1968.  5  fig,  4 

tab,  7  ref. 


Descriptors:  'Lysimeters,  Instrumentation,  Soil 
water,  Water  loss,  'Percolation,  Potassium,  Calci- 
um, 'Soil  types,  'Podzols,  Soil  horizons,  New  Jer- 
sey, Surface  tension,  'Sands,  Measurement. 
Identifiers:  'Lakewood  sand,  'Zero-tension 
lysimeter. 

The  'Zero-Tension'  lysimeter  can  be  installed  in 
almost  any  type  of  soil,  and  the  problem  of  surface 
tension,  common  to  many  lysimeters,  is 
eliminated.  It  was  tested  in  Lakewood  sand,  a  pod- 
sol  soil  in  New  Jersey.  When  light  precipitation  oc- 
curred, element  concentration  in  the  water  col- 
lected from  the  A  and  C  horizons  was  high,  but  the 
B  horizon  and  the  underlying  glauconite  bearing 
bed  had  soil  water  low  in  element  content.  During 
heavy  storms,  however,  element  concentration  in 
water  from  the  B  and  glaconite  horizons  was 
higher  than  from  the  A  and  C.  Potassium  and  calci- 
um moved  into  solution  more  rapidly  than  iron  in 
the  podsol  A  horizon,  but  iron  moved  out  more 
rapidly  in  the  B.  A  large  difference  in  total  quanti- 
ty of  elements  moving  into  A  horizon  lysimeters 
occurred  between  two  areas  both  mapped  as 
Lakewood  sand.  The  area  with  the  greater  element 
movement  had  a  coarser  texture,  and  the  A 
horizon  extended  deeper.  (Skogerboe-Colorado 
State) 
W72-08111 


CROP  SEEDLING  UPTAKE  OF  DDT,  DIEL- 
DRIN,  ENDRIN,  AND  HEPTACHLOR  FROM 
SOILS, 

Agricultural   Research    Service,   Beltsville,    Md. 

Crops  Research  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08114 


STEADY-STATE  POTENTIAL  AND  MOISTURE 
PROFILES  IN  LAYERED  POROUS  MEDIA, 

Agricultural  Coll.  of  Athens  (Greece).  Dept.  of 

Agricultural  Chemistry. 

A.  Poulovassilis. 

Soil  Science,  Vol.  107,  No.  1,  p  47-52,  January, 

1969, 12  fig,  10  ref. 

Descriptors:    'Soil    moisture,    'Porous    media, 
'Moisture  tension,  'Potential  flow,  'Soil  profiles. 
Identifiers:  'Moisture  profiles,  'Layered  soil. 

The  shape  of  the  steady-state  potential  and 
moisture  profiles  in  a  layered  porous  column  has 
been  examined  both  theoretically  and  experimen- 
tally. The  general  shape  of  such  a  profile  depends 
upon  the  layer  sequence  and  the  suction  value 
prevailing  at  the  junction  which  depends  not  only 
upon  the  magnitude  of  the  flow  rate  but  also  for 
the  first  junction  upon  its  position  with  respect  to 
the  water  table  and  for  the  subsequent  ones  upon 
the  width  of  the  layers.  (Skogerboe-Colorado 
State) 
W72-08122 


RECOVERY  OF  DEFERENTIALLY  PLACED 
N03-N  IN  A  SILT  LOAM  SOIL  BY  FIVE 
CROPS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Horticulture; 

and   Wisconsin   Univ.,  Madison.   Dept.   of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08123 


PHOSPHORUS  ADSORPTION  SITES  DV  SOILS, 

Connecticut    Agricultural    Experiment    Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08126 


A    RAPID    METHOD    OF    SOIL    MOISTURE 
DETERMINATION, 

Punjab  Agricultural  Univ.,  Hissar  (India). 

S.  S.  Prihar,  and  B.  S.  Sandhu. 

Soil  Science,  Vol.  105,  No.  3,  p  142-144,  1968.  1 

fig,  1  tab,  4  ref. 


Field  02— WATER  CYCLE 
Group  2G— Water  in  Soils 


Descriptors:    'Soil    moisture,    "Instrumentation, 
♦Moisture   content,    Soil   moisture   meters,    Soil 
water,  Soil  density. 
Identifiers:  Flask,  Oven-dry  method. 

A  two-piece,  100-ml.  glass  flask  has  been  devised 
for  rapid  determination  of  soil  moisture.  The  prin- 
ciple involved  is  the  variable  increase  in  the  known 
volume  of  liquid  with  the  addition  of  a  soil  sample 
of  varying  moisture  contents.  The  increase  in 
volume  is  measured  in  the  calibrated  tubular 
stopper  of  the  flask.  Moisture  contents  of  ten  soils 
were  determined  simultaneously  using  oven-dry 
methods  and  the  flask  method.  The  soils  ranged 
from  fine  sand  to  clay  loam  with  pH  from  5.3  to 
8.5,  organic  carbon  from  0.2  to  0.8  percent  and 
moisture  contents  varying  from  2.6  to  36.8  percent. 
Ninety  percent  of  the  values  obtained  with  the 
flask  are  within  plus  or  minus  1.0  ercent  moisture 
difference  from  the  oven  =  DRY  VALUES. 
Regression  equations  computed  for  four  soils  and 
collectively  for  all  soils  are  almost  identical. 
Therefore,  the  new  method  can  be  said  to  be 
equally  applicable  to  the  range  of  soils  studied. 
(Skogerboe-Colorado  State) 
W72-08130 


EFFECT  OF  TIME  AND  METHOD  OF 
NITROGEN  APPLICATION  AND  SOURCE  OF 
NITROGEN  ON  THE  YIELD  AND  NITROGEN 
CONTENT  OF  CORN  (ZEA  MAYS  L.), 
Ridgetown  Coll.  of  Agricultural  Tech.  (Ontario). 
Soils  Div. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-08131 


SOIL  WATER  POTENTIAL  AND  WATER  CON- 
TENT PROFILES  WITH  WHEAT  UNDER  LOW 
SPRING  AND  SUMMER  RAINFALL, 

Agricultural   Research  Service,   Pullman,   Wash. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-08137 


SOIL  SALINITY  EFFECTS  ON  ABSORPTION 
OF  NITROGEN,  PHOSPHORUS,  AND  PROTEIN 
SYNTHESIS  BY  COASTAL  BERMUDAGRASS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 

and  Water  Conservation  Research  Div. 

G.  W.  Langdale,  and  J.  R.  Thomas. 

Agron  J.  63  (5):  708-71 1.1971. 

Identifiers:      Absorption,      Bermuda,      Coastal, 

Cynodon-Dactylon-M,        Grass-M,        Nitrogen, 

Phosphorus,  Protein,  Salinity,  Soil,  Synthesis. 

The  interaction  of  artificially  salinized  soil  and  N- 
P  fertilization  on  dry-matter  production  and 
protein  synthesis  of  coastal  bermudagrass 
(Cynodon  dactylon  (L.)  Pers.)  was  studied  in  a 
greenhouse  environment.  Saline  solutions  were 
prepared  in  concentration  multiples  with  the  same 
ionic  ratios  as  the  available  irrigation  water  to 
develop  4  treatments  with  electrical  conductivities 
(EC)  of  O,  4.8,  9.6,  and  14.4  mmhos/cm.  After 
saline-water  equilibration  of  a  Brennan  fine  sandy 
loam  soil  (Typic  Haplustalif),  fertilizer  treatments 
were  applied  in  a  factorial  arrangement  with  N 
rates  of  O,  67,  133,  and  200  mg/kg  of  soil  and  P 
rates  of  O,  20,  40,  and  60  mg/kg  of  soil.  No 
response  was  obtained  from  P  fertilization.  Signifi- 
cant interactions  occurred  for  both  dry-matter  and 
protein-N  yields  with  soil  salinity  and  N  supply 
treatments.  Soil  salinities  of  5.3  and  6.6  mmhos/cm 
yielded  the  most  dry  matter  and  protein  N,  respec- 
tively, in  the  presence  of  N  fertilizer.  Reduction  in 
soluble  N  (nonprotein)  occurred  at  the  most  effi- 
cient levels  of  protein-N  synthesis.  Although  N 
requirements  decreased  as  soil  salinity  increased, 
N  fertilization  offset  effects  of  salinity  up  to  9.6 
mmhos/cm.  Dry-matter  and  protein  syntheses 
were  seriously  restricted  at  the  14.4  mmhos/cm 
salinity  level;  however,  salinity  levels  did  not 
restrict  N  absorption  by  coastal  bermudagrass. -- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08138 


EFFECT  OF  SOIL  AIR  MOVEMENT  AND  COM- 
PRESSIBILITY ON  INFILTRATION  RATES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

Le  Van  Phuc,  and  H.  J.  Morel-Seytoux. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  237-241,  March-April  1972.  7  fig,  15 

ref. 

Descriptors:     "Infiltration,    "Unsaturated    flow, 
"Permeability,  "Wetting,  "Soil  water  movement, 
Hydraulic  conductivity,  Zone  of  aeration. 
Identifiers:   "Multiphase  flow,  Soil  air  displace- 
ment. 

Air  flow  and  compressibility  may  affect  signifi- 
cantly the  infiltration  rates  and  the  saturation 
profiles  of  soils.  When  water  infiltrates  the  soil, 
the  air  in  the  soil  pores  is  pushed  aside  to  make 
room  for  the  water.  With  a  lower  no-flow  bounda- 
ry ,  air  can  only  escape  at  the  top,  but  its  flow  is  im- 
peded by  water  entering  the  soil.  In  the  unsatu- 
rated (one-phase)  flow  theory  two  physical  effects 
both  of  which  tend  to  reduce  infiltration  are 
neglected,  namely,  the  viscous  resistance  to  air- 
flow and  the  air  compression  ahead  of  the  wetting 
front.  Thus  the  two-phase  flow  theory,  which  in- 
cludes these  two  effects,  will  necessarily  predict 
lower  infiltration  rates  than  the  unsaturated  flow 
theory.  So  the  infiltration  curve  for  the  semi-in- 
finite medium  calculated  by  the  two-phase  flow 
theory  must,  of  necessity,  lie  below  the  curve  that 
would  be  predicted  by  the  unsaturated  (one-phase) 
flow  theory.  In  numerical  experiments,  the  wetting 
front  never  reached  the  lower  boundary  during  the 
infiltration  stage.  The  saturation  profiles  near  the 
surface  indicate  a  clear  shift  toward  a  drier  state  to 
allow  air  to  escape,  thereby  reducing  the  capacity 
of  the  soil  to  imbibe  water.  (Knapp-USGS) 
W72-08201 


ON  THE  CALCULATION  OF  HYDRAULIC 
CONDUCTIVITY, 

Agriculture    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

R.  D.  Jackson. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  380-382,  March-April  1972.  2  fig,  1  tab, 

12  ref. 

Descriptors:  "Hydraulic  conductivity,  "Unsatu- 
rated flow,  "Soil  water  movement,  Moisture  con- 
tent, Statistical  methods,  Laboratory  tests. 

Methods  for  calculating  hydraulic  conductivities 
of  porous  materials  proposed  by  Marshall  and  by 
Millington  and  Quirk  are  similar  except  for  the 
pore  interaction  term.  This  term  is  constant  in  the 
Marshall  method.  Equations  for  the  two  methods 
differ  only  by  the  exponent  of  the  pore  interaction 
term,  which  is  0  for  Marshall's  method  and  4/3  for 
Millington  and  Quirk's.  Data  for  four  porous 
materials,  for  which  the  hydraulic  conductivities, 
pressure  heads,  and  water  contents  were  deter- 
mined on  the  same  sample,  were  used  in  a  statisti- 
cal procedure  to  obtain  a  best  fit  value  for  the  ex- 
ponent. An  exponent  of  1  adequately  predicted  the 
measured  conductivities.  With  this  exponent, 
hydraulic  conductivities  for  a  field  soil  were  calcu- 
lated from  a  laboratory -determined  pressure  head- 
water content  relation.  Calculated  and  measured 
conductivities  agreed  to  within  the  limits  of  error 
of  measurement.  (Knapp-USGS) 
W72-08205 


SOLUBILITY  AND  SOLUBILITY  PRODUCT  OF 
GYPSUM  IN  SOIL  SOLUTIONS  AND  OTHER 
AQUEOUS  SOLUTIONS, 

Auburn  Univ.,  Alabama.  Dept.  of  Agronomy  and 

Soils. 

A.  C.  Bennett,  and  F.  Adams. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  288-291,  March-April  1972.  2  fig,  3  tab, 

10  ref. 

Descriptors:  "Gypsum,  "Solubility,  "Water 
chemistry,  "Sulfates,  "Soil  water,  Solutes,  Chemi- 


cal potential,  Soil  chemistry.  Aqueous  solutions, 

Electrolytes. 

Identifiers:   "Solubility  product  (Gypsum),  "Soil 

solutions. 

The  solubility  of  gypsum  was  measured  in  several 
soils  and  dilute  aqueous  electrolytic  media.  The 
ionic  strength  of  electrolytic  media  ranged  from 
0.059  to  0.314;  the  solubility  product  of  gypsum  in 
these  solutions  ranged  from  0.000021 3  to  0.0000279 
and  averaged  0.0000251.  In  soil  solutions,  the  solu- 
bility product  of  gypsum  ranged  from  0.0000241  to 
0.0000292  and  averaged  0.0000273.  The  solubility 
product  of  gypsum  in  pure  water  was  0.0000258. 
The  mean  ionic  activity  coefficient  of  gypsum  in 
solutions  of  different  ionic  strengths  was  com- 
puted using  analytical  data  from  aqueous  elec- 
trolytic media  and  the  known  solubility  product. 
The  plot  of  this  mean  ionic  activity  coefficient  ver- 
sus the  square  root  of  gross  solution  ionic  strength 
allowed  accurate  determination  of  the  solubility 
product  of  gypsum  in  soil  solutions  using  only 
analytical  data.  (Knapp-USGS) 
W72-08206 


STEADY  INFILTRATION  FROM  BURIED,  SUR- 
FACE, AND  PERCHED  POINT  AND  LINE 
SOURCES  IN  HETEROGENEOUS  SOILS:  I. 
ANALYSIS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  En- 
vironmental Mechanics. 
J.R.Philip. 

Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  2,  p  268-273,  March-April  1972. 11  ref. 

Descriptors:  "Infiltration,  "Steady  flow,  "Irriga- 
tion water,  "Subsurface  irrigation,  "Soil  water 
movement,  Porous  media,  Soil  moisture,  Unsatu- 
rated flow,  Numerical  analysis,  Hydraulic  conduc- 
tivity. 
Identifiers:  "Steady  infiltration. 

The  quasilinearized  steady  infiltration  equation  is 
generalized  to  apply  to  heterogeneous  soils  with 
conductivity  depending  exponentially  on  both 
moisture  potential  and  depth.  Mathematical 
developments,  including  a  theorem  connecting 
surface  and  buried  source  solutions,  follow  closely 
those  established  previously  for  homogeneous 
soils.  Solutions  are  found  for  buried,  surface,  and 
perched  point  and  line  sources.  Physically  relevant 
solutions  are  limited  to  the  following  ranges  of  the 
dimensionless  coefficient  of  dependence  of  con- 
ductivity on  depth:  for  buried  and  surface  sources, 
zero  or  larger;  for  perched  point  sources,  -1  or 
smaller;  for  perched  line  sources,  <-l.  The 
homogeneous  medium  with  the  zero  coefficient  is 
an  extreme  case  for  existence  of  buried  and  sur- 
face source  solutions.  Perched  source  solutions 
(relevant  to  subirrigation)  exist  only  for  soils  with 
conductivity  increasing  rapidly  with  height  above 
the  impermeable  base.  (Knapp-USGS) 
W72-08207 


PORE  SIZE  DISTRIBUTIONS  OF  SOILS  FROM 
MERCURY  INTRUSION  POROSIMETER 
DATA, 

Oregon   State   Univ.,   Corvallis.   Dept.   of   Soil 

Science. 

N.  K.  Nagpal,  L.  Boersma,  and  L.  W.  DeBacker. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  264-267,  March-April,  1972.  5  fig,  3 

tab,  17  ref. 

Descriptors:    "Porosity,   "Instrumentation,   "Soil 
physical  properties,  Porous  media,  Permeability, 
Laboratory  tests. 
Identifiers:  "Porosimeters  (Mercury  intrusion). 

Soil  water  characteristic  curves  can  be  derived 
from  pore-size  distribution  curves  obtained  by  the 
mercury  intrusion  porosimeter  technique.  Mercu- 
ry is  forced  under  pressure  into  oven-dried  and 
evacuated  samples.  The  pressure  is  increased  in 
discrete  steps  and  the  volume  of  pores  intruded 
between  pressure  steps  is  obtained.  This  technique 


WATER  CYCLE— Field  02 
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allows  analysis  of  more  samples  per  day  than  stan- 
dard methods.  Soil  water  characteristic  curves  of 
eight  soils  ranging  in  clay  content  from  0  to  57% 
were  determined  by  the  pressure  plate  and  pres- 
sure membrane  technique  and  compared  with 
similar  curves  derived  from  mercury  intrusion 
data.  Results  obtained  by  the  two  techniques 
agreed  well  for  soils  which  do  not  shrink  or  swell 
with  changes  in  water  content,  but  not  for  samples 
with  swelling  clays.  (Knapp-USGS) 
W72-08208 


INSTRUMENTATION  EFFECTS  ON  ERRORS 
IN  NUCLEAR  METHODS  FOR  SOIL  WATER 
AND  DENSITY  DETERMINATION, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agronomy. 

J.  F.  Stone. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  261-264,  March-April  1972.  10  ref. 

Descriptors:  'Calibrations,  *Nuclear  moisture  me- 
ters, 'Instrumentation,  'Soil  moisture  meters, 
Moisture  meters,  Nuclear  meters,  Soil  water, 
Radioactivity  techniques,  Density. 

Equations  for  calculating  the  errors  of  determina- 
tion of  the  ratio  commonly  used  in  soil  moisture 
determination  by  neutron  scattering  are  discussed. 
Some  of  the  errors  due  to  random  event  counting, 
dead  time,  and  drift  phenomena  not  fully  compen- 
sated for  by  the  ratio  method  are  held  to  0  at  the 
point  where  the  count  in  the  soil  medium  is  equal 
to  the  count  in  the  standard.  It  is  recommended 
that  this  point  appear  above  the  center  of  the 
calibration  curve.  (Knapp-USGS) 
W72-08209 


TRANSPORT  OF  PICLORAM  IN  RELATION 
TO  SOIL  PHYSICAL  CONDITIONS  AND  PORE- 
WATER  VELOCITY, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08210 


NUMERICAL  ANALYSIS  OF  DRAINAGE  OF  A 

HETEROGENEOUS  POROUS  MEDIUM, 

Agricultural    Research   Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

K.  K.  Watson,  and  F.  D.  Whisler. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  251-256,  March-April  1972.  11  fig,  1 

tab,  14  ref. 

Descriptors:  *Soil  water  movement,  'Drainage, 
'Numerical  analysis,  Percolation,  Mathematical 
models,  Unsaturated  flow,  Hydraulic  conductivi- 
ty, Seepage,  Pressure  head. 
Identifiers:  Gravity  drainage. 

Gravity  drainage  of  a  heterogeneous  porous  medi- 
um was  analyzed  using  a  numerical  solution  of  the 
flow  equation.  The  medium  was  assumed  to  ex- 
hibit scale  heterogeneity,  specifically  defined  in 
terms  of  a  linear  variation  of  the  saturated  hydrau- 
lic conductivity  with  depth.  Within  the  restrictions 
imposed  by  scale  heterogeneity,  the  hydrologic 
characteristics  were  chosen  so  that  their  form 
represented  real  data.  The  spatial  variation  of  the 
hydrologic  characteristics  was  initially  defined  in 
terms  of  the  air  entry  value  of  the  medium  and  an 
empirical  relationship  between  the  air  entry  value 
and  the  saturated  hydraulic  conductivity.  Pressure 
head  and  water  content  profiles  were  computed 
for  three  hydraulic  conductivity  distributions  in 
which  the  conductivity  decreased  with  depth.  The 
pressure  head  profiles  for  these  distributions  show 
zones  of  positive  pressures  and  the  slow  decay  of 
these  pressures  during  drainage.  (Knapp-USGS) 
W72-08211 


SOURCE-DETECTOR     GEOMETRY     EFFECT 
ON  NEUTRON  PROBE  CALDRATION, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 
Agronomy. 


G.  N.  McCauley,  and  J.  F.  Stone. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  246-250,  March-April  1972.  3  fig,  6  ref. 

Descriptors:  'Calibrations,  'Nuclear  moisture  me- 
ters,   'Instrumentation,    'Soil   moisture    meters, 
Moisture  meters,  Nuclear  meters,  Soil  water. 
Identifiers:  'Neutron  detectors. 

The  midpoint  of  the  anode  wire  and  the  center  of 
the  sensitive  volume  of  a  boron  tirfluoride  neutron 
detector  tube  coincide  and  should  be  expected  to 
do  so  for  all  such  detector  tubes  of  symmetrical 
construction.  The  effect  of  position  of  the  neutron 
source  on  the  count  rate  in  hydrogenous  media 
was  studied.  Four  hydrogenous  media  were  used: 
urea,  aluminum  sulphate,  water,  and  the  paraffin 
shield  for  the  probe.  Second-degree  curves  fit  the 
data  of  count  rate  vs.  distance  between  source  and 
reference  point.  The  center  of  the  sensitive 
volume  coincided  with  the  point  of  greatest  count 
rate.  The  center  was  also  the  position  for  greatest 
sensitivity  to  water  content.  Changes  of  source 
position  as  small  as  0.5  cm  from  the  position  at 
original  calibration  will  significantly  change  the 
calibration  curve.  Users  can  detect  such  changes 
by  monitoring  ratios  of  readings  in  two  different 
hydrogenous  media  in  the  laboratory.  Any  such 
change  in  source-detector  geometry  will  produce  a 
change  in  ratio.  Positional  changes  may  be  the 
result  of  either  a  source  movement  or  replacement 
of  detector  tube  with  one  of  different  dimensions. 
(Knapp-USGS) 
W72-08212 


SCALING   OF   HORIZONTAL   INFH.TRATION 

INTO  HOMOGENEOUS  SOILS, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

K.  Reichardt,  D.  R.  Nielsen,  and  J.  W.  Biggar. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  241-245,  March-April  1972.  9  fig,  1  tab, 

8  ref. 

Descriptors:  'Infiltration,  'Soil  water  movement, 
'Diffusion,  Wetting,  Hydraulic  similitude,  Dif- 
fusivity,  Hydraulic  conductivity,  Percolation,  Soil 
properties,  Porous  media,  Numerical  analysis, 
Regression  analysis. 
Identifiers:  Similar  media. 

Horizontal  infiltration  of  water  into  uniform  air- 
dry  soil  columns  was  examined  experimentally 
and  theoretically.  The  applicability  of  the  similar- 
media  concept  to  the  scaling  of  soils  having  a  wide 
textural  range  is  studied.  The  microscopic  charac- 
teristic length  may  be  determined  from  plots  of  the 
distance  to  the  wetting  front  as  a  function  of  the 
square  root  of  time.  These  plots  coalesce  into  one 
line  when  expressed  in  terms  of  scaled  coor- 
dinates. If  the  soil-water  diffusivity  of  one  soil  is 
known,  values  of  the  microscopic  characteristic 
length  can  be  used  to  estimate  the  soil-water  dif- 
fusivity of  the  other  soils.  (Knapp-USGS) 
W72-08213 


SWELLING  PRESSURES,  ELECTRIC  POTEN- 
TIALS, AND  ION  CONCENTRATIONS:  THEIR 
ROLE  IN  HYDRAULIC  AND  OSMOTIC  FLOW 
THROUGH  CLAYS, 

Agricultural   Research   Service,   Beltsville,    Md. 

Soils  Lab. 

W.  D.  Kemper,  I.  Shainberg,  and  J.  P.  Quirk. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  229-236,  March-April  1972.  5  fig,  1  tab, 

9  ref. 

Descriptors:  'Osmosis,  'Clays,  'Osmotic  pres- 
sure, 'Chemical  potential,  Expansive  clays,  Elec- 
tro-osmosis, Adsorption,  Aqueous  solutions,  Ion 
exchange,  Ion  transport,  Diffusion,  Aquitards, 
Filtration. 

The  mechanisms  of  convective  transport  through 
porous  media  are  outlined  using  mass  balance  and 
force  balance  equations.  Pressure  differences 
across  compressible  porous  media  cause  clay  to 
concentrate  at  the  outflow  side  until  the  resulting 


osmotic  pressure  gradient  balances  the  hydraulic 
pressure  gradient.  The  resulting  gradient  in  mobile 
adsorbed  cations  causes  a  diffusion  potential 
which  moves  solution  by  electro-osmosis  to  the 
outflow  side.  When  potentials  in  the  pores  are  ap- 
preciable, solution  concentration  differences 
across  incompressible  media  are  translated  into  a 
hydraulic  pressure  gradient  of  the  pores  which 
moves  the  solution  to  the  high  concentration  side. 
Similar  concentration  differences  across  com- 
pressible porous  media  result  in  nonuniform  clay 
distribution  and  diffusion  potential  gradients 
which  cause  electro-osmotic  movement  of  solu- 
tion to  the  high  concentration  side  of  the  media. 
The  mechanisms  provide  an  explanation  for  the 
rapid  rates  of  osmotic  flow  observed  in  response 
to  solute  concentration  gradients  across  mem- 
branes and  other  porous  media.  (Knapp-USGS) 
W72-08214 


OPTIMAL      IRRIGATION     QUANTITY     AND 
FREQUENCY, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-08256 


SOIL  STRUCTURE:  ITS  MAINTENANCE  AND 
IMPROVEMENT, 

Reading  Univ.  (England).  Dept.  of  Soil  Science. 
E.  W.  Russell. 

JSoilSci.  22  (2):  137-151. 1971. 
Identifiers:  Bonding,  Collapse,  Formation,  Main- 
tenance, Particle,  Pore,  Soil,  Stabilization,  Struc- 
ture. 

Factors  involved  in  the  creation  and  stabilization 
of  structural  pores,  pores  that  are  wider  than  those 
present  in  the  soil  when  it  is  well  puddled  and  at 
maximum  bulk  density,  are  discussed.  Major 
mechanisms  creating  structure  are  shrinkage  dur- 
ing drying,  channels  left  by  dead  and  decomposed 
plant  roots,  burrowing  and  channelling  activities 
of  larger  soil  fauna,  and  the  passing  of  cultivation 
elements  through  the  soil.  Collapse  of  pores  may 
be  due  to  flaking  or  slaking  off  of  the  pore  walls, 
slumping  of  wet  crumbs,  traffic,  and  particle 
dispersion  due  to  clay  particles  deflocculating  and 
dispersing  in  solution.  Stabilization  against  wetting 
can  be  obtained  by  the  presence  of  a  particle- 
bonding  agent.  Clay  particles  and  certain  humus 
fractions,  under  certain  conditions,  bond  sand  and 
silt  particles  that,  when  dry,  resist  slumping  on 
wetting.  Pore-size  and  crumb-size  distribution,  the 
measurement  of  soil  stability  and  strength,  and  the 
importance  of  soil  structure  in  agriculture,  are  also 
discussed.-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08370 


SOH.  PROFILE  GRAVEL  LAYERS:  I.  EFFECT 
ON  WATER  STORAGE,  DISTRIBUTION,  AND 
EVAPORATION, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

Paul  W.  Unger. 

Soil  Sci  Soc  Amer  Proc.  35  (4):  631-634.  1971.  IUus. 

Identifiers:    Distribution,    Evaporation,    Gravel, 

Layers,  Profile,  Soil,  Storage,  Water. 

A  gravel  layer  placed  on  or  below  the  surface  of 
laboratory  soil  columns  markedly  influenced 
water  distribution,  retention,  and  evaporation.  In 
the  field,  plots  with  gravel  on  or  5  cm  below  the 
surface  contained  more  water  than  check  plots, 
while  plots  with  gravel  15  or  25  cm  below  the  sur- 
face contained  less. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-08394 


DEEP  PERCOLATION  THROUGH   PULLMAN 
SODL  IN  THE  SOUTHERN  HIGH  PLAINS, 

Southwestern    Great    Plains    Research    Center. 

Bushland,  Tex. 

V.  S.  Aronovici,  and  A.  D.  Schneider. 
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Journal  of  Soil  and  Water  Conservation,  Vol  27, 
No  2,  p  70-73,  March-April  1972.  3  fig,  3  tab,  7  ref. 

Descriptors:  *Deep  percolation,  "Infiltration, 
•Recharge,  *Soil-water-plant  relationships,  'Great 
Plains,  Percolation,  Texas,  Permeability,  Caliche, 
Seepage,  Unsaturated  flow,  Hydraulic  conductivi- 
ty, Root  zone. 
Identifiers:  High  Plains,  (Tex). 

Soil  water  measurements  from  deep  borings  were 
used  to  estimate  deep  percolation  through  Pullman 
clay  loam,  the  major  fine-textured  soil  in  the 
Southern  High  Plains,  Texas.  Sediments  beneath 
native  grassland  showed  no  evidence  of  deep  per- 
colation. Sediments  underlying  soil  that  had  been 
dryland  cropped  for  more  than  50  years  contained 
less  than  1  foot  of  percolated  water  between  the  6- 
and  17-foot  depths.  Fields  irrigated  with  graded 
furrows  for  as  long  as  20  years  showed  2  feet  of 
percolated  water  or  less,  but  sediments  underlying 
level  borders  irrigated  the  same  length  of  time  con- 
tained nearly  5  feet  of  percolated  water.  Deep  per- 
colation does  not  completely  penetrate  dry  sedi- 
ments overlying  the  Ogallala  formation  and  likely 
contributes  little  to  groundwater  recharge  in  the 
region.  (Knapp-USGS) 
W72-08417 


THE  INFLUENCE  OF  MULCHING  WITH 
PLASTICS  UPON  THE  THERMIC  AND  WATER 
CONDITIONS  IN  SOIL,  (IN  RUMANIAN), 

Institutul  Agronomic,  Bucharest  (Rumania). 

B.  Manescu,  and  Ruxandra  Ciofu. 

Lucr  Stiint  Inst  Agron  N  Balcescu  Ser  B.  13:  63- 

72, 1970.  nius.  English  summary. 

Identifiers:     Cucumber-D,     Ethylene,     Garden, 

Heat,   Humidity,   Lettuce-D,   Loss,   'Mulching, 

Plastics,  Potato-D,  Infrared  radiation,  Reduced, 

*Soils,  Thermic,  Transparent. 

The  experiment  was  carried  out  with  early 
potatoes,  cucumbers  and  garden  lettuce.  Trans- 
parent and  black  polyethylene  increased  soil  tem- 
perature. Mulching  with  plastics  modified  the 
caloric  balance  (reduced  the  IR  radiation  and 
decreased  heat  losses  by  evaporation).  The  hu- 
midity and  air  capacity  in  covered  soil  had  higher 
values. --Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08488 

2H.  Lakes 


ECOLOGICAL  ASPECTS  OF  GROWTH  IN 
AFRICAN  CICHLH)  FISHES, 

Ministry   of   Agriculture,    Fisheries   and   Food, 
Lowestoft  (England).  Fisheries  Lab. 
T.  D.  lies. 

Journal  In  Conseil,  Conseil  Permanent  Interna- 
tional pour  Exploration  de  la  Mer.  33  (3):  363-385. 
1971.  Blus. 

Descriptors:  "Plankton. 

Identifiers:  "African  cichlid,  Fishes,  Ecological 
aspects,  Food,  Growth,  Haplochromis-Virginalis, 
Migration,  Spawning,  Tilapia,  "Lake  Nyasa. 

Most  of  the  information  on  growth  for  African 
cichlid  fish  refers  to  members  of  the  genus  Tilapia, 
the  most  important  commercially,  but  which 
represents  only  a  small  part  of  the  adaptive  range 
covered  by  the  family  as  a  whole.  Species  of  the 
genus  Haplochromis  are  endemic  to  Lake  Nyasa; 
they  feed  on  zooplankton,  and  some  have  a  well- 
defined  breeding  season.  An  analysis  of  suitable 
length-frequency  data  allowed  a  comparison  of 
growth  parameters  with  those  of  other  species  of 
cichlids  which  indicates  that,  although  these  fish 
are  comparatively  small,  they  do  not  reach  maturi- 
ty until  their  third  yr;  as  they  have  a  high  relative 
growth  rate,  they  become  adult  late  in  their  growth 
history.  The  data  for  one  of  the  species  of  Nyasan 
zooplankton-feeding  Haplochromis,  H.  virginalis, 
indicate  that  the  adult  part  of  the  population  leaves 
the  inshore  feeding  area  some  time  before  the 
spawning  period  and  returns  later  to  breed.  This  is 


seen  as  a  stage  in  the  process  by  which  the  open 
waters  of  the  lake  are  colonized;  a  second  species 
in  the  same  group  appears  to  spend  the  whole  of 
the  year  preceding  first  breeding  in  the  open  lake, 
returning  to  inshore  waters  to  breed  each  year. 
Both  these  species  are  widespread  and  abundant, 
and  a  link  between  their  migratory  habits  (rarely 
found  in  other  Nyasan  cichlids)  and  the  ecological 
success  represented  by  this  abundance  is  sug- 
gested, one  that  can  be  applied  to  certain  species 
of  Tilapia  in  the  same  lake.  It  is  also  suggested  that 
this  migration  relieves  competition  among  the 
more  sedentary  species  which  share  the  same 
zooplankton  food  resource.-Copy  right  1972, 
Biological  Abstracts,  Inc. 
W72-07897 


VARIOUS  FORMS  OF  EUTROPHICATION  OF 
EASTERN  ALPINE  LAKES, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-07905 


MEASUREMENT  OF  CURRENTS  IN  LAKE 
MEAD  WITH  THE  DEEP  WATER  ISOTOPIC 
CURRENT  ANALYZER  (DWICA), 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-07918 


WATER  CHARACTERISTICS  AND  DIATOM 
FLORA  OF  THE  SHIGA  LAKE  GROUP,  (IN 
JAPANESE), 

Shinshu    Univ.,    Matsumoto    (Japan).    Dept.    of 

Geology. 

Seiko,  Tamura,  Yutaka,  Saito,  and  Yasuyo, 

Noguchi. 

Bull  Inst  Nat  Educ  Shiga  Heights.  9.  77-91.  1970. 

Illus.  Map.  English  summary. 

Descriptors:  "Diatoms,  "Lakes. 
Identifiers:  Flora,  "Japan,  Shiga,  "Lake. 

A  preliminary  report  is  given  on  limnological  stu- 
dies particularly  on  the  relationship  between  water 
conditions  and  diatom  communities. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-07944 


ASSAY  FOR 

IN     KEYSTONE 


ACETYLENE-ETHYLENE 
NITROGENASE     ACTIVITY 
RESERVOIR  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07945 


CHEMICAL  LIMNOLOGY  OF  A  DEVELOPING 
RESERVOIR  (LAKE  MEREDITH)  IN  THE 
TEXAS  PANHANDLE, 

West  Texas  State  Univ.,  Canyon. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07947 


INTRAZOOPLANKTON  PREDATION  BY 
MESOCYCLOPS  EDAX  AT  NATURAL  PREY 
DENSITIES, 

Ithaca  Coll.,  N.Y.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07949 


THE  CHEMICAL  INVESTIGATION  OF 
RECENT  LAKE  SEDIMENTS  FROM  WISCON- 
SIN LAKES  AND  THEIR  INTERPRETATION. 

Wisconsin  Univ.,  Madison. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07952 


PHYSICOCHEMICAL  PROPERTIES  OF  THE 
WATER  OF  REED-BELTS  IN  MIKOLAJSKIE, 
TALTOWISKO,  AND  SNIARDWY  LAKES, 

Polish  Academy  of  Sciences,  Warsaw.  Dept.  of 
Applied  Limnology;  and  Polish  Academy  of 
Sciences,  Warsaw.  Inst,  of  Ecology. 


For  primary  bibliographic  entry  see  Field  05C. 
W72-07960 


GREAT  LAKES  ICE  ATLAS, 

Lake  Survey  Center,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-07975 


VALCOUR  HARBOR,  LAKE  CHAMPLAIN, 
NEW  YORK  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08003 


INTERACTIONS  OF  DISSOLVED  AND  PAR- 
TICULATE NITROGEN  IN  LAKE  METABOL- 
ISM, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K. 

Kellogg  Biological  Station;  and  Michigan  State 

Univ.,  Hickory  Corners.  Dept.  of  Botany  and 

Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08048 


NITROGEN  FIXATION  BY  BACTERIA  IN 
LAKE  MIZE,  FLORIDA  AND  IN  SOME  LACUS- 
TRINE SEDIMENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08052 


RECLAMATION  OF  PONDS,  LAKES,  AND 
STREAMS  WITH  FISH  TOXICANTS:  A 
REVIEW, 

Bureau    of    Sport    Fisheries    and    Wildlife,    La 

Crosse,  Wis.  Fish  Control  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08059 


RESPONSES   OF   SOME   ESTUARINE   FISHES 
TO  INCREASING  THERMAL  GRADIENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Dept.  of  Environmental  Resources;  and  Ichthylog- 

ical  Association,  Middletown,  Del. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08061 


LIMNOLOGICAL       FACTORS       AFFECTING 
PESTICIDE  RESIDUES  IN  SURFACE  WATERS, 

Iowa    State    Water   Resources    Research    Inst., 

Ames. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08068 


MIXING  OF  DENSITY-STRATIFIED  IMPOUND- 
MENTS WITH  BUOYANT  JETS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08136 


SOME  DATA  ON  THE  DISTANCE-NEIGHBOUR 
FUNCTION  FOR  RELATIVE  DIFFUSION, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08140 


SPECIES  DIVERSITY  OF  NET  ZOOPLANKTON 
AND     PHYSIOCHEMICAL     CONDITIONS    IN 
KEYSTONE  RESERVOIR,  OKLAHOMA, 
Wisconsin  State  Univ.,  Superior.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08143 


AN  INVESTIGATION  OF  THE  ADVANTAGES 
OF  AUTUMN  AND  SPRING  STOCKING  WITH 
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BROWN  TROUT  SALMO  TRUTTA  L.  IN  THE 
YORKSHIRE  RESERVOIR, 

Ouse  and  Hull  River  Authority,  Leeds  (England). 

R.G.Templeton. 

J  Fish  Biol.  3  (3):  303-324. 1971 .  Illus. 

Identifiers:  Autumn,  England,  Reservoir,  Salmo- 

trutta,  Spring,  Trout,  Yorkshire. 

Batches  of  trout  have  been  introduced  into 
Chelker  Reservoir  in  Yorkshire  in  the  autumn  and 
spring  since  the  1870's  for  angling  purposes.  Six 
batches  of  tagged,  hatchery-reared  S.  trutta  L. 
were  introduced  from  autumn  1966  to  spring  1969. 
During  the  angling  season  fish  introduced  in  the 
spring  give  better  catches  than  those  stocked  in  the 
autumn.  At  the  beginning  of  the  season  the  larger 
fish  in  the  spring  batch  are  caught  more  often  than 
the  smaller  fish  from  the  same  batch.  The  larger 
fish  in  the  autumn  batch  are  caught  more  often 
than  the  smaller  fish  from  that  batch  throughout 
the  season.  The  population,  available  to  the  angler 
from  the  shore  was  estimated  to  be  1491  in  1968, 
with  722  fish/km  of  shoreline.  More  fish  survive  to 
a  second  year  in  the  reservoir  than  is  apparent 
from  the  number  of  tags  returned.  Fish  introduced 
in  the  spring  usually  begin  growing  before  those  in- 
troduced in  the  autumn,  thereafter  growth  rates 
varied.  The  growth  rate  was  independent  of  the 
number  of  fish  stocked  up  to  the  numbers  put  in. 
Batches  of  tagged  trout  were  retained  at  the 
hatchery  up  to  9  mo.  to  gain  relevant  experience  of 
post-tagging  mortalities,  tag  loss  rate  and  effect  of 
tags  on  growth. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08217 


FALLOUT  MN-54  AND  ZR-9S  IN  WATER  AND 
FISHES  OF  FOUR  LAKES  IN  NORTHERN  ITA- 
LY, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Protection  Service. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08236 


MULTI-LAYERED  MODELS  OF  CURRENTS, 
TEMPERATURE,  AND  WATER  QUALITY 
PARAMETERS  IN  THE  GREAT  LAKES, 

Department  of   Energy,  Mines   and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08267 


LIMNOLOGICAL  INVESTIGATIONS  OF 
TEXAS  IMPOUNDMENTS  FOR  WATER 
QUALITY  MANAGEMENT  PURPOSES, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08307 


WATER  QUALITY  PROTECTION  FOR  IN- 
LAND LAKES  IN  WISCONSIN:  A  COM- 
PREHENSIVE APPROACH  TO  WATER  POLLU- 
TION, 

Wisconsin   Univ.,  Madison.   School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08349 


KINETICS  OF  ALGAL  GROWTH  IN  AUSTERE 
MEDIA, 

Albany  County  Sewer  District,  N.Y. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08376 


SYSTEMATIC  BEACH  PROFILE  STUDY  OF 
EASTERN  LAKE  MICHIGAN  (1970-1971), 

Western  Michigan  Univ.,  Kalamazoo. 
R.A.Davis,  Jr. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-733  945,  Price  $3.00  paper  copy,  95  cents 
microfiche.   Annual   Status   Report,   August   15, 


1971.  48  p,  24  fig,  17  ref,  append.  Contract  No. 
Army  Coastal  Engrg.  Res.  Center  -  DACW  72-70- 
C-0037. 

Descriptors:       *Beaches,       'Profiles,       'Lake 
Michigan,    'Lake    morphology,    'Lake    shores, 
Water  levels,  Water  level  fluctuations,  Sediment 
transport,  Beach  erosion,  Currents  (Water). 
Identifiers:  Research  projects,  Beach  profiling. 

This  is  the  first  beach  profiling  project  of  Lake 
Michigan.  Profiling  was  initiated  at  three 
southeastern  beaches  in  June  1968.  Two  years 
later  a  study  was  made  of  the  entire  eastern  coast. 
Data  were  collected  from  August  1970  through 
July  1971  at  17  beaches  between  Point  Betsie  and 
Lakeside,  Michigan.  Profiling  during  extreme 
changes  in  lake  level  provides  data  to  enable  pre- 
diction of  changes  in  beach  geometry  during  future 
lake  level  fluctuations,  and  are  valuable  in 
establishing  land  use  plans  and  zoning  ordinances 
for  coastal  areas.  (Woodard-USGS) 
W72-08405 


LIMNOLOGICAL  DATA  FROM  LAKE  ST. 
CLAIR,  1963  AND  1965, 

National  Marine  Fisheries  Service,  Ann  Arbor, 
Mich.  Great  Lakes  Fishery  Lab. 
J.  K.  Hiltunen. 

Available  from  NITS,  Springfield,  Va.  22151  as 
COM-7 1-00644  Price  $3.00  paper  copy;  95  cents 
microfiche.  National  Oceanic  and  Atmospheric 
Administration  Data  Report  54,  February  1971.  45 
p,  1  fig,  22  tab,  2  ref. 

Descriptors:  'Lakes,  'Limnology,  'Water  analy- 
sis, 'Benthos,  'Michigan,  Hydrologic  data,  Data 
collections,  Chemical  analysis,  Water  tempera- 
ture, Water  quality,  Fish,  Sediments. 
Identifiers:  'Lake  St.  Clair  (Mich.). 

On  May  5  and  24-25,  1963,  and  July  26-28,  1965, 
biologists  of  the  Bureau  of  Commercial  Fisheries 
Biological  Laboratory,  Ann  Arbor,  Mich.,  and 
Sandusky,  Ohio,  collected  limnological  and 
fishery  data  at  14  stations  in  Lake  St.  Clair.  The 
limnological  collections  included  records  of  water 
transparency  (by  Secchi  disc),  water  temperature, 
water  samples  for  chemical  analysis,  and  bottom 
samples  for  the  analysis  of  the  macrobenthos.  The 
water  samples  were  analyzed  for  sodium,  potassi- 
um, calcium,  chloride,  sulfate,  and  silica. 
(Woodard-USGS) 
W72-08415 


THE  CASPIAN  SEA.  A  BD3LIOGRAPHY, 
(KASPIYSKOYE  MORE.  REFERATIVNYY 
SBORNIK), 

Akademiya  Nauk  SSSR,  Moscow.  Vsesoyuznyi 

Institut  Nauchnoi  i  Tekhnicheskoi  Inf  ormatsii. 

K.  K.  Gyul',  T.  N.  Lappalainen,  and  V.  A. 

Polushkin. 

VINITI,  Moscow,  1970.  236  p. 

Descriptors:  'Abstracts,  'Lakes,  Meteorology, 
Geomorphology,  Geology,  Hydrography,  Naviga- 
tion, Hydrologic  aspects,  Water  balance,  Heat 
balance,  Salt  balance,  Water  chemistry,  Water 
level  fluctuations,  Streamflow,  Currents  (Water), 
Waves  (Water),  Ice,  Sedimentation,  Aquatic  life, 
Investigations. 

Identifiers:  'USSR,  'Caspian  Sea,  Black  Sea, 
Aral  Sea,  Sea  of  Azov,  Volga  River,  Kara  Bogaz 
Gol,  Biogenous  components,  Tectonics,  Expedi- 
tions. 

This  monograph  contains  1 ,850  abstracts  of  scien- 
tific papers  on  the  Caspian  Sea,  published  in  Rus- 
sian of  in  the  language  of  non-Russian  nationali- 
ties. Topics  include  investigations  of  physical, 
chemical,  biological,  and  geological  processes  tak- 
ing place  in  the  sea,  and  studies  of  the  geography, 
geology,  geomorphology,  and  hydrography  of  the 
region.  A  geographical  and  subject  index  is  ap- 
pended. (Josefson-USGS) 
W72-08424 


REGIME  OF  LAKES,  (REZHIM  OZER). 

Trudy  Vsesoyuznogo  simpoziuma  po  osnovnym 
problemam  presnovodnykh  ozer,  Vilnius,  1970. 
Vol.  1,498  p. 

Descriptors:  'Limnology,  'Lakes,  'Lake 
morphology,  'Lake  morphometry,  'Lake  basins, 
Lake  sediments,  Lake  ice,  Water  balance,  Water 
chemistry,  Water  quality,  Water  temperature, 
Water  levels,  Heat  balance,  Salt  balance,  Bodies 
of  water,  Reservoirs,  Ponds,  Rivers,  Meteorology, 
Recreation  facilities. 

Identifiers:  'USSR,  'Lithuanian  SSR,  Lake  clas- 
sification, Water  exchange,  Metalimnion. 

The  purpose  of  the  AU-Union  Symposium  on 
Basic  Problems  of  Freshwater  Lakes,  held  in  Vil- 
nius, Lithuania,  May  25-29,  1970  was  (1)  to  clarify 
the  role  of  lakes  in  the  national  economy  and  the 
importance  of  limnological  studies  for  land  recla- 
mation and  rational  use  of  water  resources;  (2)  to 
develop  methods  to  increase  fish  production  of 
lakes;  and  (3)  to  study  the  origin  and  development 
of  lakes  and  the  composition  of  lake  sediments. 
The  papers  presented  at  the  symposium  are  com- 
piled in  3  volumes.  Volume  I  contains  44  papers 
grouped  under  the  following  subject  headings: 
physics  of  lakes  (3  papers);  chemistry  of  lakes  (10 
papers);  thermal  regime  of  lakes  (6  papers); 
hydrologic  regime  of  lakes  (13  papers);  and  general 
problems  (12  papers).  (See  also  W72-08432  and 
W72-08433)  (Josefson-USGS) 
W72-08431 


HISTORY  OF  LAKES  (ISTORIYA  OZER). 

Trudy  Vsesoyuznogo  simpoziuma  po  osnovnym 
problemam  presnovodnykh  ozer,  Vilnius,  1970. 
Vol.  2,  623  p. 

Descriptors:  'Paleolimnology,  'History,  'Lakes, 
•Lake  stages,  'Lake  basins,  Lake  shores,  Bogs, 
Bottom  sediments,  Glacial  sediments,  Glaciation, 
Quaternary  period,  Pleistocene  epoch,  Recent 
epoch,  Dating,  Palynology,  Mineralogy,  Trace  ele- 
ments, Aquatic  life.  Aquatic  animals,  Aquatic 
plants. 

Identifiers:  'USSR,  'Lithuanian  SSR,  'Glacial 
lakes,  Lake  classification,  Paleogeography, 
Neogene  period. 

Volume  II  contains  49  papers  grouped  under  the 
following  subject  headings:  structure  and  age  of 
Pleistocene  lake  sediments  (12  papers);  develop- 
ment of  glacial  lakes  (7  papers);  development  of 
modern  lakes  (18  papers);  composition  of  lake 
sediments  (7  papers);  and  flora  and  fauna  of  lake 
sediments  (5  papers).  (See  also  W72-08431)  (Josef- 
son-USGS) 
W72-08432 


BIOLOGY  OF  LAKES  (BIOLOGIYA  OZER). 

Trudy  Vsesoyuznogo  simpoziuma  po  osnovnym 
problemam  presnovodnykh  ozer,  Vilnius,  1970. 
Vol.  3,  345  p. 

Descriptors:  'Hydrobiology,  'Lakes,  'Aquatic 
productivity,  'Aquatic  populations,  'Aquatic  life, 
Aquatic  plants,  Aquatic  algae,  Aquatic  bacteria, 
Phytoplankton,  Aquatic  animals,  Zooplankton,  In- 
vertebrates, Crustaceans,  Fish,  Fish  reproduction, 
Fish  management,  Benthos,  Organic  matter,  Trace 
elements,  Birds. 

Identifiers:  'USSR,  'Lithuanian  SSR,  Karstic 
lakes,  Fish  production,  Macrophytes,  Geobotany, 
Aviculture. 

Volume  III  contains  32  papers  grouped  under  the 
following  subject  headings:  biological  productivity 
in  bodies  of  water  (1  paper);  aquatic  bacteria  and 
phytoplankton  (5  papers);  hydromacrophytes  (7 
papers);  zooplankton  (4  papers);  benthos  (3 
papers);  ichthyofauna,  FISH  PRODUCTION 
AND  FISH  MANAGEMENT  (11  papers);  and  or- 
nithofauna  (1  paper).  (See  also  W72-08431)  (Josef- 
son-USGS) 
W72-08433 
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FOOD    OF    TWO    COHABITING    TIDE-POOL 
COTTIDAE, 

Lummi  Aquacult.  Project,  Marietta,  Wash. 
R.  Nakamura. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol  28,  No  6,  p  928-932.  1971. 
Identifiers:  Amphipods,  Annelids,  Chironomids, 
Copepods,  'Cottidae,  *Food  habits,  Isopods, 
Oligocottus  maculosus,  Oligocottus  snyderi, 
Pools. 

The  organisms  found  on  7  dates  in  the  stomachs  of 
2  cottids  (Oligocottus  maculosus  and  O.  snyderi) 
cohabiting  4  rocky  tide  pools  on  the  west  coast  of 
Vancouver  Island  were  the  same  except  for  1 
minor  item.  Quantitatively,  a  number  of  dif- 
ferences were  present.  For  the  major  food  items, 
the  interspecific  differences  in  relative  composi- 
tion of  the  diets  were  greatest  for  amphipods  and 
copepods.  Lesser  differences  are  seen  for  an- 
nelids, isopods,  and  chironomid  larvae.  However, 
these  were  more  likely  a  reflection  of  differences 
in  microhabitat  and  behavior  rather  than  inter- 
specific competition  for  food. --Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08470 


RESERVOIR  FISHERIES  AND  LIMNOLOGY. 

For  primary  bibliographic  entry  see  Field  081. 
W72-08474 


21.  Water  in  Plants 


ATMOSPHERIC  AMMONIA:  ABSORPTION  BY 
PLANT  LEAVES, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-07959 


DEUTERIUM     CONTENT     OF     PEAT     AS     A 
PALEOCLIMATIC  RECORDER, 

Council  for  Scientific  and  Industrial  Research, 

Pretoria     (South     Africa).     National     Physical 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-07961 


ARE  SOME  BACTERIA  TOXIC  FOR  MARINE 
ALGAE, 

Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08051 


EVALUATION  OF  COTTON  RESPONSE  TO 
RATES,  SOURCES,  AND  TIMING  OF 
NITROGEN  APPLICATION  BY  PETIOLE 
ANALYSIS, 

Alexandria  Univ.  (Egypt).  Dept.  of  Soil  Sciences. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-08112 


INFLUENCES  OF  WATER  MANAGEMENT 
AND  FERTILITY  ON  RICE  GROWTH  AND 
YIELD, 

California  Univ.,  Davis.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-08113 


NITROGEN  CONTENT  OF  GRAIN  AS  IN- 
FLUENCED BY  WATER  SUPPLIED  TO  THE 
PLANT, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08125 


NOTROPIS  MEKISTOCHOLAS,  A  NEW  HER- 
BIVOROUS   CYPRINID    FISH    ENDEMIC    TO 


THE    CAPE    FEAR    RIVER    BASIN,    NORTH 
CAROLINA, 

Florida  Technological   Univ.,   Orlando.   Inst,   of 

Fresh  Water  Ecology. 

Franklin  F.  Snelson,  Jr. 

Copeia.  1971  (3):  449-462. 1971.  Illus. 

Identifiers:  Basin,  Cape,  Fear,  Cyprinid,  Dionda, 

Distribution,  Endemic,  Fish,  Herbivorous,  Luxi- 

lus,     New,     North-Carolina,     Notropis-Alborus, 

Notropis-Anogenus,         Notropis-Mekistocholas, 

Notropis-Procne,     Notropis-Stramineus,     River, 

Species. 

N.  mekistocholas  is  described  as  a  new  species.  It 
is  unusual  within  the  genus  in  exhibiting  her- 
bivorous adaptations-an  elongate,  convoluted  in- 
testine and  black  peritoneum.  It  is  compared  with 
N.  alborus  and  N.  procne,  2  sympatric  relatives 
that  differ  in  lacking  herbivorous  modifications,  in 
having  7  rather  than  8  anal  rays,  and  in  numerous 
other  features.  N.  mekistocholas  is  the  first  known 
endemic  species  from  the  Cape  Fear  drainage  in 
North  Carolina.  It  has  a  very  restricted  distribu- 
tion in  the  east-central  Piedmont  province,  being 
known  from  only  4  streams  in  Chatham  and  Har- 
nett counties.  Intestinal  modifications  suggestive 
of  an  herbivorous  diet  are  reported  for  N. 
anogenus  and  some  species  of  the  subgenus  Luxi- 
lus.  There  is  no  evidence  to  suggest  that  N. 
mekistocholas  should  be  aligned  with  the 
southwestern  genus  Dionda,  which  contains  her- 
bivorous species  superficially  similar  to  Notropis 
species.  Closest  relatives  of  N.  mekistocholas  ap- 
pear to  be  N.  procne  and  N.  stramineus. -Copy- 
right 1972,  Biological  Abstracts, Inc. 
W72-08218 


USE  OF  INCOMPLETE  BLOCK  REPLICA- 
TIONS IN  ESTIMATING  TOBACCO-MOSAIC 
VIRUS, 

National  Bureau  of  Standards,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-08230 


LIFE   HISTORY   OF   GALAXIAS   DIVERGENS 

(SALMONOIDEA:  G ALAXIIDAEl, 

Marine  Dept.,  Wellington  (New  Zealand). 

C.  L.  Hopkins. 

N  Z  J  Mar  Freshwater  Res.  5  (1):  41-57.  1971.  Illus. 

Identifiers:    Food,    Galaxias-Divergens,    Galax- 

iidae,  History,  Invertebrate,  Life,  Salmonoidea. 

G.  divergens  Stokell  is  a  small,  bottom-dwelling 
fish  inhabiting  streams  in  the  North  Island  and  the 
northern  part  of  the  South  Island.  Its  ecology  is 
similar  in  many  respects  to  that  of  G.  vulgaris.  The 
fry  develop  in  the  same  environment  as  the  adults, 
unlike  the  sea-going  young  of  several  other  Galax- 
ias  species.  Spawning  occurs  in  spring  and 
summer,  and  at  least  some  of  the  fish  mature  at  the 
beginning  of  their  second  year.  The  maximum  age 
attained  seems  to  be  about  3  yr,  and  the  fish  can 
reach  a  length  of  about  80mm  in  this  time.  The 
food  consists  mostly  of  small  benthic  inver- 
tebrates taken  from  both  the  stream  bed  and  the 
drift  fauna. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08252 


PROTOZOAN  DISEASES  OF  THE  FRY  OF 
HERBIVOROUS  FISHES, 

K.  Molnar. 

Acta  Vet  Acad  Sci  Hung.  21  (1):  1-14. 1971.  Dlus. 
Identifiers:  Aristichthys-Nobilis,         Ciliata, 

Ctenopharyngodon-Idella,  Diseases,  Fishes, 
Flagellata,  Fry,  Herbivorous. 

Three  Far  Eastern  herbivorous  fish  species,  the 
grasscarp  (Ctenopharyngodon  idella),  silver  carp 
(Hypophthalmichthys  mollitrix)  and  bighead 
(Aristichthys  nobilis),  were  found  to  harbor  the 
following  18  species  of  protozoa:  Cryptobia 
branchialis,  Spironucleus  sp.,  Eimeria  cheni,  E. 
sinensis,  Chloromyxum  cyprini,  Ch.  nanum, 
Sphaerospora  carassii,  Myxobolus  dispar,  M. 
pavlovskii,  M.  drjagini,  Myxidium  sp.,  ChUodonel- 


la  cyprini,  Ichthyophthirius  multifiliis,  Balantidi- 
um  ctenopharyngodonis,  Trichodinella  epizootica, 
Trichodina  spp.,  Apiosoma  cylindriformis, 
Trichophrya  sinensis.  During  the  7  yr  since  the  in- 
troduction of  the  hosts  some  of  the  above 
protozoan  parasites  have  shown  a  distinct 
pathogenicity.  The  simultaneous  invasion  of  M. 
pavlovskii,  C.  branchialis,  T.  epizootica  and  A. 
cylindriformis  has  caused  mass  losses  among  the 
20-30  mm  long  young  fishes.  Coccidiosis  of  the 
silver  carp  and  bighead  as  well  as  sphaerosporosis 
and  spironucleosis  of  the  grasscarp  may  also  cause 
economically  important  losses  among  the  fishes, 
particularly  among  their  fry.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08463 


ON  THE  OCCURRENCE  OF  OC- 
TADECATETRAENOIC  ACH)  IN  THE  SEED 
OILS  OF  WATER  PLANTS,  (IN  ITALIAN), 

Pisa  Univ.  (Italy). 
G.  Lotti,  and  V.  Averna. 

Riv  Ital  Sostanze  Grasse.  48  (6):  326-330.  1971 .  En- 
glish summary. 

Identifiers:  Chromatography,  IR,  Oils,  Plants, 
Seed,  Spectra,  Tetraenoic-acid,  UV. 

The  seed  oils  of  numerous  water  plants  were  ex- 
amined by  gas-chromatographic  analysis  and  UV 
and  IR  techniques.  The  results  showed  in  some 
oils  the  presence  of  less  common  acids,  such  as 
eicosadienoic  and  docosadienoic  acids,  and  par- 
ticularly of  6,  9,  12,  15-octadecatetraenoic  acid, 
whose  taxonomic  significance  is  discussed. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08467 


2J.  Erosion  and  Sedimentation 


COASTAL  AND  MOUNTAIN  SLOPE  INSTA- 
BILITY ON  THE  ISLANDS  OF  ST.  LUCIA  AND 
BARBADOS, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-07955 


SEDIMENTS  AND  HISTORY  OF  THE  POST- 
GLACIAL TRANSGRESSION  IN  THE  PERSIAN 
GULF  AND  NORTHWEST  GULF  OF  OMAN, 

Kiel  Univ.  (West  Germany).  Geological-Paleon- 

tological  Inst. 

M.  Sarnthein. 

Marine  Geology,  Vol  12,  No  4,  p  245-266,  April 

1972. 11  fig,  1  plate,  38  ref. 

Descriptors:  'Bottom  sediments,  'Paleohydrolo- 
gy,    'Pleistocene   epoch,   'Stratigraphy,    'Water 
level  fluctuations,  Paleoclimatology,  Facies  (Sedi- 
mentary), Sedimentation,  Bathymetry. 
Identifiers:  'Persian  Gulf,  'Gulf  of  Oman. 

Large  parts  of  the  Persian  Gulf  recieve  little  recent 
sediment.  In  these  areas  bottom  samples  contain 
considerable  quantities  of  parautochthonous  relict 
sediments  with  radiocarbon  ages  of  7,000-13,000 
years.  The  relict  grains  have  a  shallow  water 
origin.  The  deepest  traces  of  water-line  sedimenta- 
tion (ooliths.  reef  material)  are  found  at  the  shelf 
break  in  water  depths  of  105-125  m.  At  the  time  of 
this  deposition  the  Persian  Gulf  was  essentially  a 
dry,  flat  river  valley.  Between  100  and  65  m  water 
depth,  polymict  coquinas,  in  the  shallower  part 
covered  by  thick  unlithified  aragonite  mud,  reflect 
a  rapid  transgressive  migration  of  intertidal  en- 
vironments. Behind  the  Central  Swell  a  temporary 
lagoon  was  formed  which  filled  with  aragonite 
mud  and  some  terrigenous  deltaic  sediments. 
Transgression  standstill  periods  are  indicated  at 
64-61  and  53-40  m  by  coarse,  frosted  quartz  and 
ooid  concentrations  embedded  in  lithified 
aragonite  mud.  These,  together  with  a  fossil  ridge 
and  channel  system,  are  interpreted  as  drowned 
relicts  of  strand  dunes.  The  Late  Pleistocene  cli- 
mate, as  evidenced  by  the  absence  of  Zagros  river 
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sediments,    was    probably    more    arid    than    the 
present  day  Persian  Gulf  climate.  (Knapp-USGS) 

W72-07957 


THE   REVERSAL  OF  SAND   WAVES   IN   THE 
BRISTOL  CHANNEL, 

Bristol  Univ.  (England). 

A.  B.  Hawkins,  and  M.  J.  Sebbage. 

Marine  Geology,  Vol  12,  No  4,  p  M7-M9,  April 

1972.  2  fig. 

Descriptors:  'Sand  waves,  *Shoals,  'Tides,  Cur- 
rents (Water),   Sedimentary  structures,   Bottom 
sediments.  Shallow  water,  Sand  bars. 
Identifiers:  'Avonmouth  (England). 

Off  Avonmouth  (England),  sand  waves  reverse 
their  orientation  during  the  tidal  cycle.  A  detailed 
survey  was  made  on  October  5,  1971,  to  observe 
what  changes  took  place  during  a  tidal  cycle.  Both 
boats  followed  part  of  a  sensitive  fixed  transit.  The 
actual  position  along  this  transit  was  recorded  by 
visual  observations  every  two  minutes.  The  first 
recorded  run  showed  a  pronounced  flood  orienta- 
tion. Before  the  second  recorded  run  the  sand 
waves  had  changed  to  ebb-oriented  morphology. 
At  run  3,  the  clear  ebb  orientation  of  the  sand 
waves  remained,  despite  this  being  during  the 
flood  tide.  By  run  4,  the  morphology  had  changed 
to  become  flood  orientated  and  line  5  shows  the 
flood  morphology  better  established.  (Knapp- 
USGS) 
W72-07958 


BEACH  STRUCTURES  PRODUCED  BY  CRAB 
PELLETS, 

Indian  Inst,  of  Tech.,  Kharagpur.  Dept.  of  Geolo- 
gy and  Geophysics. 
A.  Chakrabarti. 

Sedimentology,  Vol  18,  No  1/2,  p  129-134,  March 
1972,  7  fig,  7  ref. 

Descriptors:  'Beaches,  'Sedimentary  structures, 
'Crabs,  'Stratigraphy,  Burrows,  Sands,  Aquatic 
animals,  Shores,  Seashores. 
Identifiers:  'Crab  pellets. 

Seashore  crabs  produce  various  designs  with  their 
fecal  pellets.  These  structures  are  clearly  as- 
sociated with  different  parts  of  the  beach.  Mossy 
structures  are  found  only  in  the  upper  beach  part, 
along  the  high-water  line,  whereas  concentric- 
radiating  and  asteroid  types  are  encountered  in  the 
middle  beach  area.  In  regions  above  mean  high- 
tide  line,  burrow  openings  are  surrounded  by  loose 
sediments  and  are  devoid  of  any  patterns.  In  the 
lower  beach  zone  such  structures  are  lacking.  If 
the  beach  materials  are  silty,  fecal  pellets  con- 
gregate and  stand  out  as  knobby  surfaces.  Closer 
examination  of  such  structures,  if  preserved  in  an- 
cient sediments,  may  not  only  help  in  delineating 
the  ancient  shoreline  positions  but  also  may  help  in 
demarcating  littoral  micro-environments.  (Knapp- 
USGS) 
W72-07963 


GENESIS  OF  LAMINATED  SAND  AND 
GRADED  RHYTHMITES  IN  STORM-SAND 
LAYERS  OF  SHELF  MUD, 

Forschungsanstalt     fuer     Meeresgeologie     und 
Meeresbiologie  'Senckenberg'  in  Wilhelmshaven 
(West  Germany). 
H.  E.  Reineck,  and  I.  B.  Singh. 

Descriptors:  'Sedimentation,  'Deposition  (Sedi- 
ments), 'Suspended  load,  'Sands,  'Stratigraphy, 
Bottom  sediments,  Turbulence,  Waves  (Water), 
Suspension,  Silts. 

Laminated  sand  and  graded  rhythmites-so-called 
storm-sand  layers-are  found  embedded  in  shelf 
mud.  With  decreasing  energy  of  a  storm,  the  sand 
eroded  on  the  coast  is  transported  away  by  the 
retreating  waters  into  the  open  sea,  and  is  retained 
in  suspension  because  of  the  high  wave  energy  of 
the  rough  sea.  With  decreasing  wave  energy,  the 


suspension  clouds  settle,  forming  sand  layers. 
Because  bottom  currents  are  usually  weak,  the 
sediment  deposited  is  not  formed  into  ripples,  but 
remained  in  the  form  of  laminated  sand.  (Knapp- 
USGS) 
W72-07964 


CLAY  MINERALOGY  OF  BLACK  SEA  SEDI- 
MENTS, 

Heidelberg    Univ.    (West    Germany).    Sediment 

Research  Lab. 

P.  Stoffers,  and  G.  Muller. 

Sedimentology,  Vol  18,  No  1/2,  p  113-121,  March 

1972.  4  fig,  2  tab,  6  ref. 

Descriptors:  'Paleoclimatology,  'Clay  minerals, 
'Bottom  sediments,  'Mineralogy,  "Provenance, 
Stratigraphy,  Clays,  Illite,  Montmorillonite, 
Kaolinite,  Mud,  Stratigraphy,  Pleistocene  epoch, 
Paleohydrology. 
Identifiers:  'Black  Sea. 

Illite  is  the  most  frequent  clay  mineral  in  the  Black 
Sea  surface  sediments.  Highest  values  are  ob- 
tained in  the  northern  and  central  Black  Sea.  Ap- 
proaching the  Anatolian  coast,  the  illite  portion 
gradually  decreases  at  the  expense  of  montmoril- 
lonite. Chlorite  and  kaolinite  occur  generally  only 
in  small  quantities.  The  lateral  changes  in  the  com- 
position of  the  clay  minerals  can  easily  be  traced 
back  to  the  petrology  of  a  northern  (rich  in  illite) 
and  a  southern  (rich  in  montmorillonite)  distribu- 
tive area.  In  almost  all  cores  a  periodical  fluctua- 
tion of  the  montmorillonite/illite  ratio  with  depth 
may  be  related  to  the  changing  influence  of  the 
two  distributive  provinces  during  the  Holocene 
and  Late  Pleistocene.  Higher  montmorillonite  con- 
tents indicate  arctic  and  subarctic  climate  periods 
in  the  northern  distributive  area  during  which  the 
illite  supply  was  diminished  to  a  large  extent.  (K- 
napp-USGS) 
W72-07965 


INTENSITY  OF  DEPOSITION  FROM 
AVALANCHES  AND  THE  LOOSE  PACKING  OF 
AVALANCHE  DEPOSITS, 

Reading       Univ.       (England).       Sedimentology 

Research  Lab. 

J.  R.L.Allen. 

Sedimentology,  Vol  18,  No  1/2,  p  105-111,  March 

1972.  2  fig,  10  ref. 

Descriptors:  'Deposition  (Sediment),  'Sedimenta- 
tion, 'Debris  avalanches,  'Beds  (Stratigraphic), 
'Sedimentary  structures,  Stratigraphy,  Model  stu- 
dies. 
Identifiers:  'Sedimentary  packing. 

An  avalanche  of  granular  solids  deposits  grains 
once  its  snout  is  arrested  at  the  base  of  the  surface 
of  avalanching.  During  deposition  the  avalanche 
behaves  as  a  settling  column  of  dispersed  parti- 
cles; the  surface  of  deposition  within  the  column  is 
marked  by  a  distinct  shadow,  or  continuity  wave, 
which  swiftly  climbs  the  sliding  mass.  The  high  in- 
tensities of  deposition  expected  from  avalanches 
behaving  in  this  manner  correspond  to  degrees  of 
packing  in  the  deposits  that  are  very  nearly  the 
loosest  possible  for  natural  materials.  This  ex- 
plains why  cross-stratified  sediments  have  low 
strengths  and  are  readily  deformed.  (Knapp- 
USGS) 
W72-07966 


LINEAR   SAND   BANKS   IN   THE   SOUTHERN 

NORTH  SEA, 

British  Petroleum  Co.  Ltd.,  Sunbury-on-Thames 

(England).  Research  Center. 

V.N.D.  Caston. 

Sedimentology,  Vol  18,  No  1/2,  p  63-78,  March 

1972. 1 1  fig,  1  tab,  15  ref. 

Descriptors:    'Sand    waves,    'Shoals,    'Currents 
(Water),  'Tides,  'Ocean  currents,  Sediment  trans- 
port. Bed  load. 
Identifiers:  'North  Sea,  'Tidal  currents. 


The  majority  of  the  linear  sand  banks  in  the  Nor- 
folk Banks  area  of  the  southern  North  Sea  are 
large-scale  mobile  bed  forms  in  dynamic  equilibri- 
um with  the  environments.  Sand  streams  moving 
in  opposing  directions  on  either  side  of  a  bank  are 
deflected  to  the  right,  upslope,  and  converge  at  the 
crestline;  the  asymmetry  of  a  bank  is  a  reflection 
of  the  dominance  of  one  of  the  streams.  Conver- 
gence of  sand  streams  causes  an  accumulation  of 
sand  which  results  in  the  continuing  growth  of  the 
bank  parallel  to  the  direction  of  flow  of  the  tidal 
currents.  Migration  of  asymmetric  banks  is  in  the 
direction  of  the  steeper  side;  the  predominant 
direction  is  to  the  northeast,  but  the  opposing 
movement  of  sand  streams  may  magnify  localized 
irregularities  into  a  complex  'S'  shaped  bank  sur- 
rounding a  pair  of  ebb  and  flood  channels.  The 
apices  of  this  bank  may  eventually  disappear, 
leaving  a  line  of  en  echelon  banks.  (Knapp-USGS) 
W72-07967 


SEDIMENTATION  IN  THE  ICE-CONTACT  EN- 
VIRONMENT, WITH  EXAMPLES  FROM 
SHROPSHIRE  (ENGLAND), 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
J.  Shaw. 

Sedimentology,  Vol  18,  No  1/2,  p  23-62,  March 
1972. 14  fig,  8  tab,  50  ref. 

Descriptors:  'Sedimentation,  'Glacial  drift,  'Allu- 
vium, 'Fades  (Sedimentary),  Stratigraphy, 
Deposition  (Sediments),  Sediment  transport, 
Regimen. 

Identifiers:  'Glacial  drift  (Ice-contact), 
'Shropshire  (England). 

Glacial  sedimentation  in  Shropshire,  England,  oc- 
curred in  the  ice-contact  regimen.  In  the  ice-con- 
tact environment,  the  subdrift  topography  and  the 
direction  of  ice  movement  are  conducive  to  ice 
stagnation,  which  is  necessary  for  widespread 
sedimentation.  Ridges  of  glacigenic  sediment  show 
faulted,  collapsed  margins  and  lateral  kettle  holes 
characteristic  of  ice-contact  landforms.  The  inter- 
nal structure  of  these  ridges  is  analyzed  in  terms  of 
primary  and  secondary  sedimentary  structure  and 
texture.  The  spatial  distribution  of  sedimentary 
structure  and  texture  is  shown  to  be  similar  to  flu- 
vial models.  The  absence  of  lateral  extension  of 
the  fluvial  members  is  caused  by  ice  walls  prevent- 
ing lateral  migration.  Large  thicknesses  of 
horizontal  stratification  and  strongly  undimodal 
palaeocurrent  estimates  are  a  result  of  low  sinuosi- 
ty. The  distribution  of  facies  is  diagnostic  of  the 
ice-contact  environment.  Downstream  facies 
migration  is  a  result  of  changes  in  the  ratio  of  sedi- 
ment supply  to  stream  power.  (Knapp-USGS) 
W72-07968 


SIMPLE  METRIC  SEDIMENTARY  STATISTICS 
USED  TO  RECOGNIZE  DIFFERENT  ENVIRON- 
MENTS, 

Dundee  Univ.,  Newport-on-Tay  (Scotland).  Tay 

Estuary  Research  Center. 

A.  T.  Buller,  and  J.  McManus. 

Sedimentology,  Vol  18,  No  1/2,  p  1-21,  March 

1972.  14  fig,  39  ref,  append. 

Descriptors:      'Sediment     sorting,      'Statistical 
methods,       'Particle       size,       'Sedimentation, 
Statistics,    Paleohydrology,    Regime,    Sediment 
transport,  Sampling.  Sedimentology. 
Identifiers:  Sedimentary  statistics. 

Statistical  data  computed  from  analyses  of 
present-day  sediments  may  be  useful  for  the 
recognition  of  ancient  environments.  Phi-based 
measures  may  be  used  for  the  separation  of  sands. 
An  arithmetic  technique  is  suitable  for  suites  of 
samples  with  a  considerable  range  of  grain  sizes. 
In  analyses  of  approximately  800  samples,  quartile 
and  median  values  were  substituted  into  arithmetic 
measures  of  quartile  deviation  QDa  and  skewness 
Ska.  Values  of  QDa  were  plotted  against  the  medi- 
an Md  on  double-log  paper  for  four  environments. 
On  each  graph  the  plots  indicate  a  linear  trend  and 
both  the  positions  and  slopes  of  the  individual 
trend  curves  are  different.  There  is  a  decrease  of 
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gradient  of  the  curves  in  the  sequence:  aeolian-flu- 
viatile-beachequiet  water.  Values  of  QDa  against 
Ska  were  plotted  similarly  and  the  gradients  of  the 
curves  decreased  in  the  reverse  sequence.  Thus 
each  set  of  curves  (QDa  vs  Md  mm;  QDa  vs.  Ska) 
establishes  a  method  for  comparing  and  dif- 
ferentiating sediments  from  these  environments. 
(Knapp-USGS) 
W72-07969 


ERODIBILITY     OF     SELECTED     TROPICAL 
SOILS, 

Agricultural  Research  Service,  Watkinsville,  Ga. 

Soil  and  Water  Conservation  Research  Div. 

A.  P.  Barnett,  J.  R.  Carreker,  F.  Abruna,  and  A.  E. 

Dooley. 

American     Society    of    Agricultural    Engineers 

Transactions,  Vol  14,  No  3,  p  496-499,  May-June 

1971.  4  fig,  3  tab,  8  ref. 

Descriptors:  *Soil  erosion,  *Puerto  Rico,  'Tropi- 
cal regions,  Rainfall  intensity,  Laboratory  tests, 
Slopes,  Frequency  analysis,  Inpact  (Rainfall),  Soil 
conservation,  Overland  flow. 
Identifiers:  'Tropical  soils. 

Erodibility  values  were  tested  for  three  typical 
soils  in  Puerto  Rico.  Land  slopes  ranged  from  27% 
to  39%.  Rains  were  applied  to  dry  fallow  soil  at  2.5 
iph  for  60  min,  then  10  min  without  rain,  followed 
by  5.0  iph  for  60  min.  Soil  losses/erosion  index 
ratios  for  slopes  35  ft  in  length,  uncorrected  for 
past  cropping  and  management,  were  0.003  for 
Humatas  clay,  0.001  for  Juncos  clay,  and  0.095  for 
Pandura  loam.  Standard  K  values  were  0.004, 
0.017,  and  0.003,  respectively.  Rainfall  intensity- 
frequency  relationships  for  the  three  test  loca- 
tions, when  related  to  rainfall  and  soil  loss  data  for 
Catalina-Cialitos  clay  at  Mayaquez,  showed  the 
relative  erosion  potential  of  rainfall  to  be  1.00, 
1.08,  and  1.25  for  Mayaguez,  Corozal-Gurabo  and 
Yabocoa,  respectively.  On  this  basis,  annual  soil 
losses  would  be  2.5,  9.2,  and  92.6  tons  per  acre  for 
Humatas  clay,  Juncos  clay,  and  Pandura  loam  in 
the  fallow  state  following  removal  of  sod.  The  high 
degree  of  aggregate  stability  of  these  soils  renders 
the  energy  of  raindrop  impact  of  little  con- 
sequence in  the  erosion  process  under  normal  rain- 
fall conditions.  However,  storms  of  hurricane 
force  can  cause  very  severe  soil  loss.  (Knapp- 
USGS) 
W72-08083 


BED-MATERIAL  CHARACTERISTICS  OF  AL- 
LUVIAL STREAMS, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
R.J.  Garde. 

Sedimentary  Geology,  Vol  7,  No  2,  p  127-135, 
March  1972.  6  fig,  2  tab,  22  ref. 

Descriptors:  'Sediment  sorting,  *Bed  load,  'Allu- 
vial channels,  'Particle  size,  Statistics,  Statistical 
methods,  Sedimentology,  Sediment  transport, 
Sedimentation,  Scour,  Erosion,  Tractive  forces. 

In  the  hydraulics  of  alluvial  streams,  the  nature  of 
the  bed  material  plays  a  very  important  role.  The 
bed-material  characteristics  can  be  given  in  terms 
of  the  median  size  d50  and  the  spread  of  the 
material  whose  index  is  the  standard  deviation. 
For  fluvial  sediments,  the  break  between  suspen- 
sion and  saltation  occurred  at  sediment  sizes  rang- 
ing from  0.075  mm  to  0.15  mm;  the  saltation  range 
was  between  0.18  mm  and  0.30  mm  whereas  the 
bed-load  population  had  size-values  greater  than 
0.50  mm.  Other  conditions  remaining  the  same, 
material  with  greater  spread  will  have  a  smaller 
depth  of  scour  than  the  more  uniform  material. 
This  is  primarily  due  to  formation  of  a  surface 
layer,  of  relatively  coarse  material,  on  the  scour 
hole  which  inhibits  further  scour.  Though  very  few 
bed-material  samples  follow  a  truly  log-normal  dis- 
tribution, about  40%  of  the  data  show  a  tendency 
towards  log-normality  between  15.9%  and  84.1%. 
The  deviations  occurring  outside  this  range  are, 
however,  significant  from  the  hydraulic  point  of 
view,  because  it  is  the  material  in  the  coarser  frac- 


tion that  governs  phenomena  such  as  armoring. 

(Knapp-USGS) 

W72-08189 


SHELL   DEPOSITS   AND   SHELL   PRESERVA- 
TION    IN     QUATERNARY     AND    TERTIARY 
ESTUARINE  SEDIMENTS  IN  GEORGIA,  U.S.A., 
Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-08190 


SIZE,  GRAIN  TYPE  AND  MINERALOGICAL 
RELATIONSHIPS  IN  RECENT  MARINE  CAL- 
CAREOUS BEACH  SANDS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Geolo- 
gy- 

D.  L.  Falls,  and  D.  A.  Textoris. 
Sedimentary  Geology,  Vol  7,  No  2,  p  89-102, 
March  1972.  8  fig,  2  tab,  22  ref. 

Descriptors:  'Beaches,  'Sands,  'Mineralogy, 
'Provenance,  'Diagenesis,  Carbonates,  Particle 
size,  Algae,  Statistics,  Statistical  methods, 
Florida,  Virgin  Islands,  Bottom  sediments,  Sedi- 
ment sorting. 
Identifiers:  Bahamas,  Bermuda. 

Ten  samples  of  Recent  marine  carbonate  beach 
sands  from  the  Florida  Keys,  Bahamas,  Virgin 
Islands  and  Bermuda  were  analyzed  for  sorting 
parameters,  grain  genesis,  and  gross  mineralogy. 
These  sands  are  similar  to  other  beach  sands  in 
their  tendency  toward  negative  skewness  and  lep- 
tokurtosis.  Molluscan  fragments  are  the  major 
grain  type  in  most  samples.  A  decrease  in  mol- 
luscan fragments  and  an  increase  in  'unknown' 
material  with  decreasing  size  are  the  only  major 
trends  found  in  grain  type.  Grain  identification 
was  hampered  increasingly  in  the  finer  classes  by 
recrystallization  (or  micritization)  and  infilling  of 
intragranular  cavities  either  by  lime  mud  or  crystal 
growth.  Correlation  between  aragonite  content 
and  molluscan  fragments  is  positive.  An  increase 
in  high-magnesium  calcite  with  decreasing  size  is 
due  to  increase  in  foraminifers  and  coralline  algae. 
The  influence  of  the  sublittoral  biota  is  great,  and 
tends  to  homogenize  the  beach  sands  even  when 
they  are  from  different  parts  of  a  large  subtropical 
geographic  area.  (Knapp-USGS) 
W72-08191 


RIPPLE  AND  DUNE  PHASES  IN  A  NARROWLY 
GRADED  SAND, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

C.J.Pratt,  and  K.  V.H.Smith. 
Journal   of   the   Hydraulics   Division,   American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8912,  p  859-874,  May  1972.  11  fig,  1  tab,  14  ref,  ap- 
pend. 

Descriptors:  'Channel  morphology,  'Sediment 
transport,  'Alluvial  channels,  'Sand  waves,  'Rip- 
ple marks,  Flow  resistance,  Particle  size,  Sands, 
Grading,  Regime,  Discharge  (Water). 

Flow  resistance  and  bed-form  dimensions  were 
measured  over  a  narrowly  graded  sand  (median 
diameter  0.49  mm).  The  purpose  of  the  narrow 
grading  was  to  accentuate  any  changes  which 
occur  in  the  transition  region  between  the  ripple 
and  dune  bed  regimes  of  flow.  The  test  runs  were 
spaced  at  small  intervals  of  discharge  over  these 
flow  regimes.  There  is  an  unstable  region  between 
ripples  and  dunes  where  the  friction  factor  falls 
quite  rapidly  as  discharge  increases.  Wavelengths 
corresponding  to  peaks  on  the  spectral  density 
were  compared  with  the  results  of  other  investiga- 
tors on  a  dimensionless  basis  and  showed  a  similar 
range  of  values  in  all  cases,  despite  widely  varying 
experimental  conditions.  Dune-bed  formations  ex- 
hibit considerable  periodicity,  whereas  ripple 
bedforms  are  apparently  not  periodic,  although 
having  a  consistent  average  wavelength.  For  dune 
beds  there  is  reasonable  agreement  between  the 
dune  wavelengths  (determined  by  subjective  anal- 


ysis of  a  bed  profile)  and  the  wavelength  (deter- 
mined from  a  peak  of  the  spectral  density  dia- 
gram). The  correspondence  will  not  necessarily  be 
with  the  largest  peak.  Flow  depth  may  be  the  more 
significant  parameter  in  determining  wavelengths, 
although  width  may  be  important  in  determining 
other  variations  of  bed  level.  (Knapp-USGS) 
W72-08197 


CRITICAL  REVIEW  OF  SEDIMENT  TRANS- 
PORT EXPERIMENTS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engineer- 
ing. 

R.  H.  Cooper,  A.  W.  Peterson,  and  T.  Blench. 
Journal   of   the   Hydraulics   Division,   American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8873,  p  827-843,  May  1972.  8  fig,  2  tab,  28  ref,  ap- 
pend. 

Descriptors:  'Sediment  transport,  'Laboratory 
tests,  'Hydraulic  models,  'Flumes,  'Reviews, 
Bed  load,  Sedimentation,  Sedimentology,  Model 
studies,  Sand  waves,  Ripple  marks,  Data  collec- 
tions. 

Empirical  formulas  dealing  with  sediment  trans- 
port and  based  on  limited  flume  data  can  result  in 
errors  when  extrapolated  to  practical  engineering 
conditions.  The  available  body  of  experimental 
data  is  limited  in  several  areas  in  comparison  to  the 
range  of  possible  field  conditions.  Many  individual 
collections  of  data  are  extremely  narrow  in  scope. 
Experiments  should  be  conducted  for  values  of 
average  depth  of  flow  divided  by  the  median  parti- 
cle size  between  1,000  up  to  about  100,000.  To 
determine  the  applicability  of  such  formulas,  the 
available  collections  of  experimental  data  are  ex- 
amined and  recommendations  are  made  for  future 
experimental  work.  (Knapp-USGS) 
W72-08199 


BED-MATERIAL  TRANSPORT  AND  BED 
FORMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

M.  R.  Carstens,  and  H.  D.  Altinbilek. 
Journal  of  the   Hydraulics  Division,   American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8890,  p  787-794,  May  1972.  3  fig,  1  tab,  3  ref,  ap- 
pend. 

Descriptors:  'Bed  load,  'Channel  morphology, 
'Sand  waves,  'Ripple  marks,  'Sediment  trans- 
port, Sedimentary  structures,  Regime,  Suspended 
load,  Sedimentation,  Traction,  Tractive  forces, 
Shear  drag,  Scour,  Erosion,  Froude  number. 

Because  the  control  of  sediment  transport  is  the 
rate  that  particles  can  be  removed  from  the  sur- 
face of  the  bed,  the  geometry  of  the  bed  must  be  a 
dominant  factor  in  bed-material  transport.  Bed 
geometry  can  be  classified  by  the  amplitude  of 
sand  waves  into  three  regions-increasing  am- 
plitude, decreasing  amplitude,  and  flat  bed.  Ap- 
proximate limits  between  the  regions  was  deter- 
mined by  analysis  of  sand-wave  amplitude,  of 
boundary-drag  coefficient,  and  of  sediment-trans- 
port rate.  Limits  between  the  three  regions  which 
define  bed  geometry  are  expressed  in  terms  of  the 
sediment  number,  which  is  a  form  of  Froude 
number.  Close  agreement  of  the  limits  of  the  three 
regions  from  the  three  independent  analyses  con- 
firms the  hypothesis  that  bed-material  transport 
should  be  classified  by  bed-form  geometry  rather 
than  as  suspended  load  and  bed  load.  (Knapp- 
USGS) 
W72-08203 


FRACTIONAL  WATER-SEDIMENT  SAMPLER, 

Agricultural  Research  Service,  Kimberly,  Idaho. 

Snake  River  Research  Center. 

W.  H.  Heinemann,  and  M.  J.  Brown. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  376-377,  March-April  1972. 1  fig,  1  tab. 
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Descriptors:  'Sampling,  'Sediments,  'Suspended 
load,  'Water  sampling,  Sedimentation,  Irrigation 
water,  Return  flow,  Drainage. 
Identifiers:  Suspended  load  samplers. 

A  fractional  water-sediment  sampler  collects  large 
representative  samples  of  water  and  sediment 
from  streams.  Free-fall,  such  as  at  drop  structures, 
is  required  for  its  operation.  The  total  sediment- 
laden  sample  can  be  split  to  50  or  25%  of  the 
original  sampled  flow  before  being  directed  to  con- 
tainers. (Knapp-USGS) 
W72-08216 


RADIOACTIVE   SEDIMENT   TRACER   TESTS, 
CAPE  FEAR  RIVER,  NORTH  CAROLINA, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08232 


THE  USE  OF  RADIOISOTOPES  IN  SEDIMENT 
TRANSPORT  STUDIES, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08234 


AN  ECONOMIC  ANALYSIS  OF  EROSION  AND 
SEDIMENT  CONTROL  FOR  WATERSHEDS 
UNDERGOING  URBANIZATION, 

Dow  Chemical  Co.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08246 


SYSTEMATIC    BEACH    PROFILE   STUDY    OF 
EASTERN  LAKE  MICHIGAN  (1970-1971), 

Western  Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08405 


Science,  Vol  176,  No  4032,  p  286-288,  April  21, 
1972.  3  fig,  1  tab,  5  ref. 

Descriptors:  'Barrier  islands,  'Dune  sands,  'Soil 
stabilization,  'Beach  erosion,  North  Carolina, 
Land  management,  Shore  protection, 
Geomorphology,  Ocean  waves.  Windbreaks, 
Aeolian  soils,  Particle  size,  Wave  pile-up,  Energy 
dissipation,  Sedimentation,  Sediment  transport. 
Identifiers:  Barrier  dune  development. 

Barrier  dune  development  has  been  encouraged 
for  many  years  by  man  along  the  North  Carolina 
Outer  Banks  to  stabilize  the  barrier  islands.  The 
coastal  barrier  dune  system  is  summarized  and 
reappraised.  Originally  developed  in  the  1930's, 
these  dunes  were  expanded  with  sand  fences  and 
grass  plantings  in  the  1950's  to  encourage  sand  ac- 
cumulation. Unlike  a  natural  beach  profile,  the 
beaches  have  become  stabilized  and  are  narrower, 
steeper,  and  coarser.  The  sediment  most  vulnera- 
ble to  these  changes  is  the  fine  materials  (0.20  to 
0.40  mm)  that  are  the  natural  supply  for  nourish- 
ment of  the  native  dunes.  Major  amounts  of  fine 
sand  are  being  lost  by  winnowing  to  the  offshore 
and  by  increased  attrition  in  the  swash  zone.  Thus 
modification  of  a  delicately  balanced  natural 
system  is  leading  to  severe  adjustments  in  both 
geological  and  ecological  processes.  (Lang-USGS) 
W72-08412 


RPVER  DELTA  MORPHOLOGY:  WAVE  CLI- 
MATE AND  THE  ROLE  OF  THE  SUBAQUEOUS 
PROFILE, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-08413 


TESTS  FOR  SYSTEMATIC  ERRORS  IN  ANAL- 
YSIS, (IN  GERMAN), 

Badische   Anilin-   and   Soda-Fabrik   A.G.,    Lud- 

wigshafen  am  Rhein  (West  Germany). 

For  primary  bibliographic  entry  see  Field  07A. 

W72-07902 


ANALYTICAL  STUDY  OF  A  CADMIUM  ION- 
-SELECTIVE  CERAMIC  MEMBRANE  ELEC- 
TRODE, 

Matsushita  Electric   Industrial  Co.   Ltd.,  Osaka 

(Japan).  Wireless  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07904 


DESIGN  STUDIES  FOR  A  BIOMEDICAL  GAS 
CHROMATOGRAPH, 

Baylor  Coll.  of  Medicine,  Houston,  Tex.  Inst,  for 

Lipid  Research. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07909 


NEW  POSSBILITffiS  OF  ANALYSIS  BY  COM- 
BINATION OF  DIRECT  QUANTITATIVE  THIN- 
-LAYER  CHROMATOGRAPHY  AND  ELEC- 
TRONIC DATA  PROCESSING,  (IN  GERMAN), 

Schering  A.G.,  Bergkamen  (West  Germany).  Zen- 

trale  Analytik  Werk  Wolfenbuttel. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07912 


THE  CHEMICAL  INVESTIGATION  OF 
RECENT  LAKE  SEDIMENTS  FROM  WISCON- 
SIN LAKES  AND  THEIR  INTERPRETATION. 

Wisconsin  Univ.,  Madison. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07952 


AN  INTRODUCTION  TO  SEDIMENT  ANALY- 
SIS, 

Arizona  State  Univ.,  Tempe. 
C.  F.  Royse,  Jr. 

Available  from  Sediment  Analysis,  1046  Bluebell 
Lane,  Tempe,  Ariz.  85281,  Price  $6.50. 1970. 180  p. 

Descriptors:  'Sedimentology,  'Particle  size, 
'Analytical  techniques,  'Sediment  sorting,  Sedi- 
mentation, Sediment  distribution,  Aggregates, 
Sieve  analysis,  Particle  shape,  Grading,  X-ray 
analysis,  Geology,  Soil  physical  properties, 
Chemical  properties. 

Methods  described  for  analyzing  sediments  in- 
clude sieve  analysis,  pipette  analysis,  hydrometer 
analysis  and  X-ray  analysis.  Related  information 
includes  particle-size  scales,  descriptive  measures 
of  size  distributions,  particle  shape,  heavy  mineral 
analysis,  determination  of  total  reactive  carbonate 
in  sediments,  determination  of  oxidizable  matter 
in  sediments,  determination  of  calcite-dolomite 
ratios  in  carbonate  rocks,  and  determination  of 
calcium  and  magnesium  in  carbonate  rocks.  Many 
grade  scales  have  been  proposed  for  sedimentary 
aggregates,  each  differing  from  the  other  in  some 
respect.  In  theory,  each  meets  a  specific  need  or 
requirement  of  the  engineer  or  geologist.  A  signifi- 
cant difference  in  grade  scales  used  by  engineers  is 
that  most  are  based  upon  a  mesh  system.  That  is, 
the  number  of  openings  per  linear  unit  of  sieve  sur- 
face is  used  to  designate  a  particular  size  fraction 
retained  on  that  screen.  U.S.  Standard  Sieves  (ap- 
proved by  the  American  Society  for  Testing 
Materials)  are  generally  used  for  geological  study. 
(Woodard-USGS) 
W72-08408 


BARRIER  DUNE  SYSTEM  ALONG  THE  OUTER 
BANKS  OF  NORTH  CAROLINA:  A  REAP- 
PRAISAL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
R.  Dolan. 


SOIL  LOSS  FROM  TILE-OUTLET  TERRACES, 

Agricultural  Research  Service,  Ames,  Iowa. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08419 

2K.  Chemical  Processes 


THE  ADDITION  METHOD  IN  PHOTOMETRY. 
II.  THE  DETERMINATION  OF  METAL  IONS 
FROM  THE  SELF-COLOUR  OF  THEIR  AQUE- 
OUS SOLUTIONS,  (IN  GERMAN), 

Marburg    Univ.    (West    Germany).    Chair    for 

Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-07893 


METHOD  FOR  THE  DETERMINATION  OF 
TRACES  OF  MERCURY  BY  FLAMELESS 
ATOMIC  ABSORPTION,  (IN  GERMAN), 

Farbenfabriken    Bayer    A.G.,    Dormagen    (West 
Germany).  Wissenschaftlisches  Laboratorium. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-07894 


RADIOCHEMICAL       SEPARATIONS       WITH 
HALOGENATED  RESINS, 

Instituto   Venezolano   de   Investigaciones   Cien- 

tificas,   Caracas   (Venezuela).   Departamento   de 

Tecnologia  Nuclear. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-07898 


APPLICATIONS  OF  INFRARED  SPECTROSCO- 
PY IN  BIOCHEMISTRY,  BIOLOGY,  AND 
MEDICINE, 

New    York    Medical    Coll.,    N.Y.,    Dept.    of 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W 72-07900 


DEUTERIUM  CONTENT  OF  PEAT  AS  A 
PALEOCLIMATIC  RECORDER, 

Council  for  Scientific  and  Industrial  Research, 

Pretoria     (South     Africa).     National     Physical 

Research  Lab. 

W.  E.  Schiegl. 

Science,  Vol  175,  No  4021,  p  512-513,  February  4, 

1972. 2  fig,  ltab,  10  ref. 

Descriptors:  'Paleoclimatology,  'Deuterium, 
'Peat,  'Radioactive  dating,  'Isotope  studies. 
Hydrogen,  Radioactivity  techniques,  Precipitation 
(Atmospheric),  Temperature,  Environmental  ef- 
fects, Plant  growth,  Photosynthesis,  Biogeog- 
raphy,  Vegetation,  Bogs. 

Identifiers:  'Dutch  peat  bogs,  Paleoclimatic 
recorder. 

To  check  experimentally  earlier  conclusions  that 
the  deuterium  content  of  plants  is  closely  related 
to  climate,  the  natural  deuterium  abundance  in 
Cl4-dated  peat  samples  from  different  climate 
periods  has  been  analyzed.  The  deuterium  content 
of  organically  bound  hydrogen  in  plants  is  corre- 
lated with  that  of  precipitation.  Techniques  of  the 
study  are  described.  On  the  basis  of  measurements 
presented  in  graphs  and  a  table,  it  is  concluded 
that  paleoclimatic  information  can  be  derived  from 
the  deuterium  content  of  peat.  During  the  transfor- 
mation of  vegetable  matter  into  peat  the  initial 
deuterium  concentration  decreases  systematically 
with  increasing  carbon  content.  From  this  relation- 
ship the  original  deuterium  content  of  the  plants 
that  formed  the  peat  in  Dutch  peat  bogs  can  be 
derived,  and  the  values  obtained  can  be  correlated 
with  p?st  summer  temperatures  in  the  Nether- 
lands. (Lang-USGS) 
W72-07961 


MINOR   ELEMENTS   IN    ILLINOIS   SURFACE 
WATERS. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-07971 
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Group  2K— Chemical  Processes 


DETERMINATION   OF  TOTAL  RARE-EARTH 
CONTENT    IN    NATURAL    WATERS    BY    EX- 
TRACTION-SPECTROPHOTOMETRY 
METHOD  (EXCHANGE  OF  EXPERIENCE), 

Irkutskii   Gosudarstvennyi    Universitet   (USSR); 

and    Akademiya    Nauk    URSR,    Kiev.    Institut 

Obshchei  i  Neorganicheskoi  Khimii. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07991 


MODIFICATIONS  OF  THE  MICROMETHOD 
OF  SAMPLE  CLEANUP  FOR  THIN-LAYER 
AND  GAS  CHROMATOGRAPHIC  SEPARA- 
TION AND  DETERMINATION  OF  COMMON 
ORGANIC  PESTICIDE  RESIDUES, 
Kansas  State  Univ.,  Manhattan.  Dept.  of  En- 
tomology. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08064 


CHEMISTRY  AND  SALINITY  OF  SOILS  IN 
THE  IVOLGA  RIVER  VALLEY  OF  THE  BU- 
RYAT ASSR  (KHIMIZM  I  STEPEN' 
ZASOLENIYA  POCHV  DOLINY  R.  IVOLGI 
(BURYATSKAYA  ASSR)), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyy 
Institut. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-08074 


WATER-RESOURCES  APPRAISAL  OF  THE 
PILOT  CREEK  VALLEY  AREA,  ELKO  AND 
WHITE  PINE  COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08092 


GRAPHICAL  INTERPRETATION  OF  WATER- 
-QUALTIY  DATA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology  and 

Geophysics. 

A.  Zaporozec. 

Ground  Water,  Vol  10,  No  2,  p  32-43,  March-April 

1972.  16  fig,  1  tab,  34  ref. 

Descriptors:  *Water  quality,  *Data  processing, 
♦Graphical  analysis,  'Data  collections,  Sampling, 
Water  analysis,  Laboratory  tests,  Geochemistry, 
Chemical  analysis,  Analytical  techniques,  Graphi- 
cal methods. 

Data  concerning  the  quality  of  water  need  to  be 
complied  and  statistically  evaluated.  Graphical 
and  numerical  interpretation,  a  basic  tool  in 
hydrochemical  studies,  is  one  of  the  means  used 
for  summarizing  and  presenting  water-quality 
data.  There  exist  a  considerable  number  of 
methods  and  procedures  which  can  be  applied. 
They  are  relatively  simple  and  can  be  used  without 
extensive  knowledge  of  chemistry.  Main 
techniques  and  methods  are  grouped  into  four 
categories  as  to  their  possible  use:  classification 
methods,  correlation  methods,  analytic  methods, 
and  synthetic  and  illustrative  methods.  The  basic 
graphs  and  diagrams  in  each  category  are 
discussed  and  examples  are  given.  (Knapp-USGS) 
W72-08183 


Chemical  analyses  of  natural  water  may  be  in- 
adequate because  of  inadvertent  human  errors  and 
sample  aging.  Characteristic  deficiencies  can  be 
demonstrated  by  multiple  chemical  analyses  of  the 
same  sample  by  different  laboratories,  multiple 
analyses  of  the  same  sample  by  one  laboratory,  re- 
peated analyses  of  one  sample  as  a  function  of 
time,  and  a  simple  laboratory  experiment  in  rock- 
water  chemistry.  Whenever  possible,  complete 
chemical  analyses  should  be  made.  The  most  relia- 
ble analyses  are  those  in  which  combining  weights 
of  the  cation  equal  the  combining  weight  of  the 
anion  and  in  which  the  sum  of  the  individually 
measured  constituents  equals  the  observed  residue 
on  evaporation  at  180  deg  C  (total  dissolved 
solids).  (Knapp-USGS) 
W72-08185 


RETENTION  OF  BORON  BY  TRAVERTINES, 

Tokyo  Metropolitan   Univ.,   (Japan).   Faculty  of 

Science. 

M.  Ichikuni,  and  K.  Kikuchi. 

Chemical  Geology,  Vol  9,  No  1,  p  13-21,  March 

1972.1  fig,  2  tab,  24  ref. 

Descriptors:  'Adsorption,  "Calcium  carbonate, 
*Boron,  'Springs,  'Travertine,  Water  chemistry, 
Groundwater,  Limestones. 

The  boron  content  of  travertines  can  be  related  to 
the  boron  concentration  in  the  travertine-deposit- 
ing thermal  waters  in  terms  of  the  Freundlich  ad- 
sorption isotherm.  Travertines  deposited  from 
thermal  waters  are  especially  interesting  for  the 
purpose  of  this  study,  being  in  most  cases  free 
from  boron-adsorbing  impurities,  such  as  clayey 
substances  and  hydrous  ferric  oxide.  The  boron  is 
mostly  incorporated  into  the  carbonate  phase.  Ad- 
sorption is  affected  by  many  factors,  such  as  tem- 
perature, salt  concentration,  dissolved  state  of 
species  adsorbed,  and  surface  properties  of  adsor- 
bent. Apparently  some  of  these  are  different  from 
one  travertine  to  another.  The  rate  of  precipitation 
of  travertines  also  plays  an  important  part  in  the 
uptake  of  boron.  (Knapp-USGS) 
W72-08188 


SOLUBILITY  AND  SOLUBILITY  PRODUCT  OF 
GYPSUM  IN  SOIL  SOLUTIONS  AND  OTHER 
AQUEOUS  SOLUTIONS, 

Auburn  Univ.,  Alabama.  Dept.  of  Agronomy  and 

Soils. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08206 


SWELLING  PRESSURES,  ELECTRIC  POTEN- 
TIALS, AND  ION  CONCENTRATIONS:  THEIR 
ROLE  IN  HYDRAULIC  AND  OSMOTIC  FLOW 
THROUGH  CLAYS, 

Agricultural    Research    Service,    Beltsville,    Md. 

Soils  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08214 


ANALYTICAL      METHODS      IN      OCEANOG- 
RAPHY. I.  INORGANIC  METHODS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08239 


CONDUCTIMETRIC  DETERMINATION  OF 
ACTIVITY  COEFFICIENTS:  ALKALI  METAL 
NITRATES,  BROMATES,  AND  IODATES  IN 
WATER  AT  25  DEG.  C.  (DETERMINATION 
CONDUCTIMETRIQUE  DES  COEFFICIENTS 
D'ACTIVITE:  SELS  ALCALINS  A  ANIONS  OX- 
YGEN ES  DANS  L'EAU  A  25  DEG  C, 
Paris  Univ.  (France).  Laboratoire  d'Elec- 
trochimie. 

M.  C.  Justice,  R.  Bury,  and  J.  C.  Justice. 
Electrochimica  Acta,  Vol  16,  No  6,  p  687-700, 
June  1971 .  8  tab,  21  ref.  English  summary. 

Descriptors:  'Ionization,  'Alkali  metals,  'Aque- 
ous solutions,  'Electrolysis,  'Conductivity, 
Mathematical  studies,  Equations,  Water  tempera- 
ture, Nitrates,  Analytical  techniques. 
Identifiers:  Activity  coefficient,  Bromates, 
Iodates,  Chlorates,  Ionic  association. 

The  conductances  of  nitrates,  bromates  and 
iodates  of  alkali  metals  were  measured  in  aqueous 
solutions  at  25  deg.  C.  For  these  systems,  ionic  as- 
sociation was  established  and  the  association  con- 
stants were  determined  by  use  of  the  Fuoss- 
Onsager  equation.  These  results,  together  with 
those  of  chlorates  and  perchlorates  of  alkali  metals 
formerly  studied,  were  used  to  calculate  the  activi- 
ty coefficient  from  the  Debye-Huckel  relation  as 
generalized  by  Bjerrum  for  the  case  of  association. 
Comparison  with  available  experimental  results 
shows  that  the  use  of  conductance  data  to  deter- 
mine activity  coefficients  is  justified  for  dilute 
solutions  where  the  ionic  strength  is  less  than  0.1 
M.  (Woodard-USGS) 
W72-08435 


ON  WATER,  VOL.  XXXVII.  AN  ANNUAL  FOR 
WATER  CHEMISTRY  AND  WATER  PURIFICA- 
TION TECHNIQUE,  (IN  GERMAN), 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08483 


2L.  Estuaries 


THE  ECOLOGY  OF  THE  PLANKTON  OFF  LA 
JOLLA,  CALIFORNIA,  IN  THE  PERIOD  APRIL 
THROUGH  SEPTEMBER,  1967. 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07892 


COEXISTENCE  OF  SPECIES  OF  ACARTIIDAE 
(COPEPODA)  IN  THE  COCHIN  BACKWATER, 
A  MONSOONAL  ESTUARINE  LAGOON, 

Indian  Ocean  Biological  Centre,  Cochin,  (India). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07939 


SEDIMENTS  AND  HISTORY  OF  THE  POST- 
GLACIAL TRANSGRESSION  IN  THE  PERSIAN 
GULF  AND  NORTHWEST  GULF  OF  OMAN, 

Kiel  Univ.  (West  Germany).  Geological-Paleon- 

tological  Inst. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07957 


FACTORS  AFFECTING  THE  VALIDITY  OF 
CHEMICAL  ANALYSES  OF  NATURAL 
WATER, 

New   Mexico   Inst,  of  Mining  and  Technology, 

Socorro. 

W.  K.  Summers. 

Ground  Water,  Vol  10,  No  2,  p  12-17,  March-April 

1972. 4  fig,  10  tab. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Laboratory      tests,      Calibrations,      Analytical 
techniques,  Statistics,  Statistical  methods,  Mea- 
surement, Sampling. 
Identifiers:  Error  analysis. 


LIMNOLOGICAL    DATA    FROM     LAKE    ST. 
CLAIR,  1963  AND  1965, 

National  Marine  Fisheries  Service,  Ann  Arbor, 

Mich.  Great  Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08415 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  GLASSCOCK 
COUNTY,  TEXAS, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-08416 


BEACH  STRUCTURES  PRODUCED  BY  CRAB 
PELLETS, 

Indian  Inst,  of  Tech.,  Kharagpur.  Dept.  of  Geolo- 
gy and  Geophysics. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-07963 


LINEAR   SAND   BANKS   IN   THE   SOUTHERN 

NORTH  SEA, 

British  Petroleum  Co.  Ltd.,  Sunbury-on-Thames 

(England).  Research  Center. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07967 
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A  PRACTICAL  METHOD  OF  DETERMINING 
WATER  CURRENT  VELOCITIES  AND  DIFFU- 
SION COEFFICIENTS  IN  COASTAL  WATERS 
BY  REMOTE  SENSING  TECHNIQUES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07970 


AUTOMATED  DELINEATION  OF  WETLANDS 
IN  PHOTOGRAPHIC  REMOTE  SENSING, 

Gruman     Aerospace     Corp.,     Bethpage,     N.Y. 

Research  Dept. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07974 


MATHEMATICAL  PROGRAMMING  FOR  RE- 
GIONAL WATER  QUALITY  MANAGEMENT, 

California  Univ.,  Los  Angeles.  School  of  Busi- 
ness. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07998 


ATLANTIC  COAST  OF  LONG  ISLAND,  FIRE 
ISLAND  INLET  AND  SHORE  WESTERLY  TO 
JONES  INLET,  NEW  YORK,  BEACH  EROSION 
CONTROL  AND  NAVIGATION  PROJECT,  AT- 
LANTIC  OCEAN   AND  GREAT  SOUTH  BAY, 
NEW   YORK   (FINAL   ENVIRONMENTAL   IM- 
PACT STATEMENT). 
Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08001 


ATLANTIC  HARBOR  OF  REFUGE,  CARTERET 
COUNTY,  NORTH  CAROLINA -NAVIGATION 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Wilmington,  N.  C. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08015 


OCEAN  POLITICS  AT  THE  UNITED  NATIONS, 

Department  of  the  Interior,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-08022 


EFFECTS  OF  TEMPERATURE  AND  SALINITY 
ON  GROWTH,  FOOD  CONVERSION,  SUR- 
VIVAL AND  TEMPERATURE  RESISTANCE  OF 
JUVENILE  BLUE  CRABS,  CALLINECTES 
SAPIDUS  RATHBUN, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Wildlife  and  Fisheries  Sciences. 
J.  S.  Holland,  D.  V.  Aldrich,  and  Kirk  Strawn. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01036,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Sea  Grant  Program 
Publication  TAMU-SG-71-222,  1971.  166  p,  36  fig, 
32  tab,  83  ref .  NOAA  Sea  Grant  GH-101. 

Descriptors:  'Crabs,  'Temperature,  'Salinity, 
•Resistance,  'Juvenile  growth  stage,  Mortality, 
Ecology,  Growth  rates,  Mathematical  studies, 
Weight,  Productivity,  Estuaries,  Nutrient  require- 
ments, Foods,  Aquiculture. 
Identifiers:  'Food  conversion,  'Survival,  Cal- 
linectes  sapidus,  Cannibalism,  Substrate,  Molting, 
Lethal  temperature  limit,  Mariculture. 

Information  was  sought  vital  to  commercial  cul- 
ture of  the  blue  crab  on  the  Texas  Gulf  Coast.  The 
maximum  temperature  for  juvenile  crab  growth  in 
laboratory  tanks  was  29-30C.  Salinity  within  the 
range  of  2-21  has  little  effect  on  growth  or  mortali- 
ty of  juvenile  blue  crabs.  Salinity  at  1  or  less  was 
lethal  to  juveniles  in  water  at  29C  in  the  laborato- 
ry. This  lethality  is  related  to  molting  of  the  crab. 
They  accepted  and  grew  on  pelleted  artificial 
feeds.  Survival  of  uncaged  blue  crabs  was 
enhanced  by  a  sand  plus  oyster  shell  substrate; 
sand  or  glass  substrate  did  not  prevent  cannibal- 
ism, which  remains  a  major  impediment  to  crab 


culture.  Acclimation  to  a  change  of  8C  seems  to 
require  4  days,  a  rate  of  about  2  C  per  day.  The 
1000  minute  median  lethal  temperatures  for  crabs 
acclimated  to  20,  25  and  30C  were  37.1,  38.6  and 
39.4C,  respectively.  The  45-day  thermal  tolerance 
of  small  blue  crabs  is  high  with  the  upper  incipient 
lethal  temperature  being  around  33  C  if  deaths  in 
this  study  were  directly  attributable  to  tempera- 
ture. (See  also  W72-08046)  (Jones-Wisconsin) 
W72-08045 


ECOLOGICAL  ASPECTS  OF  SELECTED 
CRUSTACEA  OF  TWO  MARSH  EMBAYMENTS 
OF  THE  TEXAS  COAST, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Biology  and  Agricultural  Extension  Service. 
Fred  S.  Conte,  and  Jack  C.  Parker. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-00963,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Sea  Grant  Publication 
No  TAMU-SG-71-21 1,  June  1971.  184  p,  42  fig,  32 
tab,  111  ref.  NOAA  Sea  Grant  GH-101. 

Descriptors:  'Shrimp,  'Pesticide  toxicity,  'Bays, 
'Marshes,  Crustaceans,  Water  pollution  effects, 
Texas,  Temperature,  Salinity,  Mosquitoes,  Gas 
chromatography,  Ecology,  Tidal  effects,  Size, 
Foods,  Fisheries,  Insecticides,  Mathematical  stu- 
dies. 

Identifiers:  'Malathion,  'Penaeid  shrimp,  Grass 
shrimp,  Sergestid  shrimp,  Mysid  shrimp,  Length- 
weight  analysis,  West  Bay  (Texas). 

Commercial  penaeid  shrimp,  grass  shrimp 
(Palaemonetes),  sergestid  shrimp,  and  mysid 
shrimp  were  collected  from  two  marsh  embay- 
ments,  Oyster  and  Alligator  Lakes  near  West  Bay, 
Texas,  twice  a  month  for  two  years,  identified, 
and  their  seasonal  abundance  determined  relative 
to  temperature  and  salinity.  Effects  of  aerial  appli- 
cation of  malathion  in  mosquito  control  concentra- 
tions on  the  juvenile  commercial  shrimp  Penaeus 
aztecus  and  P  setiferus  were  studied.  Commercial 
shrimp  suffered  mortalities  (14-80%)  while  the 
controls  suffered  no  pesticide  deaths.  Water  anal- 
ysis demonstrated  high  malathion  concentration 
immediately  after  application.  P  aztecus  possesses 
a  faster  and,  usually,  greater  sensitivity  to 
malathion  than  P  setiferus.  The  condition  and 
length-weight  relationship  of  P  aztecus  and  P 
setiferus  varied  greatly,  the  cause  of  the  variation 
was  unknown.  In  both  lake  complexes  condition  of 
P  aztecus  decreased  with  increasing  salinity.  Con- 
dition of  P  setiferus  in  Oyster  Lake  complex, 
decreased  with  decreasing  temperature  and  salini- 
ty. In  Alligator  Lake  complex,  condition  of  P 
setiferus  increased  with  increasing  temperature 
and  salinity.  This  contradiction  is  either  inexplica- 
ble or  indicates  that  other  factors,  such  as  food, 
are  more  significant.  (See  also  W72-08O45)  (Jones- 
Wisconsin) 
W72-08046 


SOIL  SALINITY  EFFECTS  ON  ABSORPTION 
OF  NITROGEN,  PHOSPHORUS,  AND  PROTEIN 
SYNTHESIS  BY  COASTAL  BERMUDAGRASS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08138 


DISTRIBUTIONAL  PATTERNS  IN  ASSEM- 
BLAGES OF  ATTACHED  DIATOMS  FROM 
YAQUINA  ESTUARY,  OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany; 

and    Oregon    State    Univ.,    Corvallis.    Dept.    of 

Statistics. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08141 


SHELL   DEPOSITS   AND   SHELL   PRESERVA- 
TION    IN     QUATERNARY     AND    TERTIARY 
ESTUARINE  SEDIMENTS  IN  GEORGIA,  U.S.A., 
Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
H.  U.Wiedemann. 


Sedimentary  Geology,  Vol  7,  No  2,  p  103-125, 
March  1972.  5  fig,  2  plate,  3  tab,  43  ref. 

Descriptors:  'Sediments,  'Estuaries,  'Georgia, 
'Diagenesis,  Tides,  Sedimentation,  Water  chemis- 
try, Leaching,  Weathering,  Calcite,  Carbonates, 
Erosion,  Sedimentary  structures,  Stratigraphy, 
Mineralogy,  Marshes,  Tidal  marshes. 

The  present-day  salt-marsh  estuaries  of  Georgia 
are  shallow-water  bodies  having  expanses  of  inter- 
tidal  realms  as  the  result  of  a  relatively  large  tidal 
range  of  2  m.  Processes  of  sedimentation  dominate 
over  erosional  processes  in  the  estuaries.  Detrital 
sand,  silt  and  clay,  together  with  organic  debris 
and  skeletal  carbonates,  contribute  to  the  accumu- 
lations. Destruction  of  shell  remains  is  promoted 
by  marine  borers,  particularly  Cliona,  and  by 
chemical  leaching.  Especially  in  tidal-marsh  soils 
shells  are  subject  to  dissolution  unless  they  are  bu- 
ried rapidly.  In  a  marsh  sediment  calcitic  concre- 
tions were  formed  around  severely  leached  shell 
remains.  Where  shells  within  a  reduced  sediment 
are  leached,  the  local  rise  in  pH  often  promotes 
precipitation  of  pyrite.  Once  included  in  fine- 
grained sediments,  however,  shells  have  a  good 
chance  of  becoming  preserved,  especially  if  they 
are  thick  and  consist  of  calcite  rather  than 
aragonite.  Oyster  shells  are  thus  particularly  dura- 
ble. Because  of  their  local  abundance,  oysters 
yield  sizable  shell  deposits,  including  reefs,  re- 
worked deposits,  and  cheniers.  Reworked  accu- 
mulations of  considerable  extent  occur  in  inter- 
tidal  and  shallow  subtidal  realms,  usually  in  the 
vicinity  of  major  tidal  inlets.  The  accumulations, 
which  form  lenticular  bodies  of  varying  lateral  ex- 
tent, are  interbedded  with  detrital  sediments.  The 
matrix  of  the  shell  concentrates  is  generally  mud- 
dy, but  can  also  be  sandy  or  conglomeratic.  Oyster 
beds  of  Late  Pleistocene  and  mid-Tertiary  ages  in 
Georgia  are  similar  to  the  recent  ones.  (Knapp- 
USGS) 
W72-08190 


BIOLOGY  OF  MICROGOBIUS  THALASSINUS 
(PISCES:  GOBIIDAE),  A  SPONGE-INHABITING 
GOBY  OF  CHESAPEAKE  BAY  WITH  RANGE 
EXTENSIONS  OF  TWO  GOBY  ASSOCIATES, 

North  Carolina  Univ.,  Morehead  City.  Inst,  of 
Marine  Sciences. 
Frank  J.  Schwartz. 

Chesapeake  Sci.  12  (3):  156-166. 1971.  Maps. 
Identifiers:  Bay,  Biology,  Chesapeake,  Gobiidae, 
Gobiosoma-Robustum,        Goby,        Microciona- 
Prolifera,     Microgobius-Gulosus,     Microgobius- 
Thalassinus,  Pisces,  Range,  Sponge. 

M.  thalassinus  remained  an  obscure  species  until  it 
was  discovered  that  it  is  another  goby  that  often 
associates  with  sponges.  By  season  and  depth, 
Microciona  prolifera  was  found  to  be  the  selected 
habitat  in  the  Patuxent  River  (Green  Holly  Bar), 
adjacent  Chesapeake  Bay,  and  seaside  mud-oyster 
habitats.  Past  and  present  distributions  are  com- 
pared with  the  141  specimens  that  were  collected 
between  1958  and  1968.  Additional  comments  are 
presented  on  body  morphology  and  meristics, 
color,  aquarium  observations,  food,  behavior, 
growth,  larvae,  gonad  condition,  and  associated 
species.  The  ranges  of  Microgobius  gulosus  and 
Gobiosoma  robustum  are  extended  to  the  Patuxent 
River,  Maryland-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08249 


DISTRIBUTION  OF  THE  FIDDLER  CRAB  (UCA 
MINAX)  IN  RELATION  TO  MARSH  PLANTS 
WITHIN  A  VKGINIA  ESTUARY, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Laurel, 
Md.  Patuxent  Wildlife  Research  Center. 
James  A.  Kerwin. 

Chesapeake  Sci.  12  (3):  180-183. 1971.  Illus. 
Identifiers:  Crab,  Distichlis-Spicata-M ,  Distribu- 
tion, Estuary,  Marsh,  Plants,  Relation,  Scirpus- 
Robustus-M,  Spartina-Alterniflora-M,  Spartina- 
Cynosuroides-M,  Spartina-Patens-M,  UCA- 
Minax,  Virginia. 
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The  distribution  and  abundance  of  the  U.  minax, 
was  related  to  the  distribution  of  marsh  plants 
within  a  Virginia  estuary.  The  crab  was  found  in 
association  with  15  spp.  of  marsh  phanerogams, 
occurring  with  5  plant  species  more  than  20%  of 
the  time.  These  plants  were  Spartina  alterniflora, 
Scirpus  robustus,  Distichlis  spicata,  Spartina 
patens,  and  Spartina  cynosuroides.  Densities 
ranged  from  0.76  burrows/m2,  mean  densities 
being  7.88  within  the  brackish-water  marsh  and 
14.35  within  the  salt-water  marsh.  The  crab  was 
not  obtained  by  sampling  the  freshwater  marshy- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08251 


THE  USE  OF  WATER-QUALITY  SIMULATION 
MODELS  IN  THE  ANALYSIS  OF  THE  THER- 
MAL EFFECTS  PROBLEM, 

RAND  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08257 


MATHEMATICAL  MODELING   OF  ESTUARI- 
AL  SYSTEMS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08264 


MATHEMATICAL  MODEL  APPLICATIONS 
FOR  WATER  QUALITY  MANAGEMENT  IN 
THE  POTOMAC  ESTUARY, 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08265 


MODELLING  TECHNIQUES  FOR  SITING 
LARGE  THERMAL  POWER  PLANTS  ON  IN- 
DUSTRIALIZED ESTUARIES, 

Clemson  Univ.,  Clemson,  S.C.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08266 


BARRIER  DUNE  SYSTEM  ALONG  THE  OUTER 
BANKS  OF  NORTH  CAROLINA:  A  REAP- 
PRAISAL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-08412 


RIVER  DELTA  MORPHOLOGY:  WAVE  CLI- 
MATE AND  THE  ROLE  OF  THE  SUBAQUEOUS 
PROFILE, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

L.  D.  Wright,  and  J.  M.  Coleman. 
Science,  Vol  176,  No  4032,  p  282-284,  April  21, 
1972.  1  fig,  2  tab,  7  ref . 

Descriptors:  'Deltas,  *Ocean  waves,  *River  flow, 
'Sediment  distribution,  'Geomorphology,  Land 
forming,  Coasts,  Beaches,  Continental  shelf,  Mis- 
sissippi River,  Marshes,  Bays,  Foreign  countries, 
Sediment  load,  Fluid  friction. 
Identifiers:  River  mouth  configuration,  Process 
environment,  Wave  power,  Subaqueous  slope. 

A  procedure  is  developed  for  analyzing  the 
discharge  and  wave-power  climates  of  delta  coasts 
from  published  data,  maps,  and  aerial  photo- 
graphs. Application  of  a  comprehensive  wave  cli- 
mate program  to  seven  major  deltas  indicates  that 
deltaic  configurations  and  coastal  landform  com- 
binations depend  largely  on  the  ability  of  the  river 
to  supply  sediments  relative  to  the  ability  of  waves 
to  rework  and  redistribute  the  sediments. 
Nearshore  wave  power  is  not  correlative  with 
deepwater  wave  power  but,  owing  to  frictional  at- 
tenuation, is  a  function  of  the  subaqueous  slope. 
The  subaqueous  slope,  in  turn,  depends  partially 
on  the  slope  and  width  of  the  continental  shelf  but 


primarily  on  the  rate  at  which  river  discharge  can 
supply  sediments  to  the  nearshore  belt.  River- 
dominated  configurations  result  only  when  the 
river  is  able  to  build  flat  offshore  profiles,  which 
reduce  nearshore  wave  power.  Where  the  sub- 
aqueous slope  is  steep,  waves  reach  the  shore 
nearly  undiminished  and  wave-built  forms  prevail. 
(Lang-USGS) 
W72-08413 


COMMERCIAL  FISHERY  AND  BIOLOGY  OF 
THE  FRESHWATER  SHRIMP, 

MACROBRACHIUM  IN  THE  LOWER  ST.  PAUL 
RIVER,  LIBERIA,  1952-53, 

National  Marine  Fisheries  Service,  Miami,  Fla. 

Tropical  Atlantic  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  081. 

W72-08445 


THE    SHRIMP    LEPTALPHEUS    FORCEPS    IN 
OLD  TAMPA  BAY,  FLORIDA, 

Bureau  of  Commercial  Fisheries,  St.  Petersburg 

Beach,  Fla.  Biological  Lab. 

Carl  H.  Saloman. 

Quart  J  Fl  Acad  Sci.  34  (1):  67-77.  1971.  Mus.  Map. 

Identifiers:   Bay,   Florida,   Leptalpheus-Forceps, 

Record,  Shrimp,  Tampa,  Upogebia-Affinis. 

Collection  of  alpheid  shrimp,  L.  forceps  Williams, 
in  Old  Tampa  Bay,  Florida,  marks  the  first  record 
of  the  species  outside  the  type  locality,  Beaufort, 
North  Carolina.  Ecological  conditions  of  the 
habitat  are  described.  These  features  include  sedi- 
ment type  and  hydrology  within  the  borrows  and 
from  surrounding  water.  Association  of  the  shrimp 
with  the  macruran  crustacean,  Upogebia  affinis,  is 
mentioned  along  with  its  abundance,  size,  and 
reproductive  state.-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-08457 


THE  NUTRITION  OF  FISHES  IN  ESTUARINE 
WATERS  OF  THE  STATE  OF  CEARA,  (IN  POR- 
TUGUESE), 

Ceara  Univ.,  Fortaleza  (Brazil).  Laboratorio  de 
Cienceias  Marinha. 
Edna  Furtado. 

Arq  Cienc  Mar.  9  (2):  111-114,  1969.  English  sum- 
mary. 

Identifiers:  Algae,  Brazil,  Ceara,  Crustacea,  Diap- 
terus-olisthostomus,  Estuarine,  Eugerres- 
brasilianus,  Fishes,  Gobionellus-oceanicus,  Inver- 
tebrates, Nutrition,  Xenomelaniris-brasiliensis. 

The  crustacean,  other  invertebrates  and  algae  food 
of  Gobionellus  oceanicus,  Xenomelaniris 
brasiliensis,  Diapterus  olisthostomus  and  Eugerres 
brasilianus  are  qualitatively  and  quantitatively 
measured. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08481 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


INFRASONIC  ACTIVATION  OF  DESALINA- 
TION MEMBRANES, 

Walter  Huff. 

U.  S.  Patent  No  3,491,022,  3  p,  4  ref;  Patent  Ab- 
stracts Section,  Official  Gazette,  Vol  870,  No  3,  p 
961 ,  January  20,  1970. 

Descriptors:  *Pa'ents,  'Desalination  processes, 
Membranes,  *Demineralization,  'Reverse  osmo- 
sis, *Sound  waves,  'Semipermeable  membranes, 
Water  purification,  'Separation  techniques, 
'Waste  water  treatment,  Water  quality  control. 
Identifiers:  'Infrasonic  activation,  Low  frequency 
sound  energy. 


A  method  is  provided  for  producing  compression 
and  rarefactions  at  the  surface  of  a  semipermeable 
membrane  being  used  in  demineralization  of  saline 
waters.  Low  frequency  vibrational  energy  in  the 
range  1  to  5000  cycles  per  second  is  applied  to  the 
salt  water  cell  and  to  the  interface  between  the 
membrane  and  salt  water.  This  causes  fresh  water 
to  flow  from  the  salt  water  cell  through  the  mem- 
brane at  greater  rates  than  where  no  infrasound  is 
used.  The  turbulence  and  friction  at  the  interface 
minimize  the  tendency  of  the  membrane  to 
become  clogged  with  salt.  (Sinha-OEIS) 
W72-07983 


REVERSE  OSMOSIS  APPARATUS, 

Desalination  Systems,  Inc.,  San  Diego,  Calif.  (As- 
signee). 

Donald  T.  Bray. 

U.  S.  Patent  No  3,504,796,  4  p,  8  fig,  2  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
873,  No  l,p  125,  April  7,  1970. 

Descriptors:  'Patents,  'Reverse  Osmosis,  Mem- 
branes, Water  purification,  Water  treatment, 
Membrane  processes,  'Separation  techniques, 
'Waste  water  treatment,  'Liquid  wastes,  Water 
quality  control. 

A  membrane  module  and  a  flow  regulator  are 
designed  to  fit  and  operate  inside  a  common  tubu- 
lar casing.  The  casing  may  contain  a  feed  water 
filter  and  product  water  treatment  material.  A 
safety  valve  may  be  included  for  protection  in  the 
case  of  membrane  rupture.  Flow  control  is  accom- 
plished by  passing  the  concentrated  solution 
through  a  conduit  formed  by  the  grooved  face  of  a 
plug  in  contact  with  an  adjoining  system  element. 
(Sinha-OEIS) 
W72-07986 


METHOD  OF  TREATMENT  OF  LIQUIDS  BY 
REVERSE  OSMOSIS, 

Desalination  Systems,  Inc.,  Escondido,  Calif.  (As- 
signee). 

Donald  T.  Bray. 

U.  S.  Patent  No.  3,505,215,  3  p,  1  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  873,  No.  1,  p.  217,  April  7,  1970. 

Descriptors:  'Patents,  'Reverse  osmosis, 
'Semipermeable  membranes,  'Filters,  Separation 
techniques,  Water  treatment,  'Desalination 
processes,  Membranes,  'Waste  water  treatment, 
Water  purification,  Water  quality  control,  'Liquid 
wastes. 

The  liquid  to  be  treated  is  passed  through  a  filter 
which  has  openings  of  effective  diameter  less  than 
the  hydraulic  diameter  of  the  channels  in  the  mem- 
brane. After  passing  through  the  membrane  the 
liquid  passes  through  a  second  filter  which  has 
smaller  openings  than  the  membrane.  Periodically 
the  direction  of  the  flowing  liquid  is  reversed.  The 
back  flashing  action  back-washes  and  cleans  the 
filter  that  has  previously  collected  debris  or  par- 
ticulate matter.  Systematic  flow  reversal  is  accom- 
plished by  a  four-way  valve  activated  by  a  timing 
device.  (Sinha-OEIS) 
W72-07989 


ANALYSIS  OF  THE  FEASIBILITY  OF  INTERIM 
WATER  SUPPLIES, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  06B . 

W72-07999 

DISTILLATION  APPARATUS  WITH  SPRAY 
CHAMBER  AND  AIR  CIRCULATING  MEANS, 

A.  B.  Dismore. 

U.  S.  Patent  No.  3,522,151,  3  p,  6  fig,  9  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  4,  p  946,  July  28,  1970. 
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Saline  Water  Conversion — Group  3A 


Descriptors:  'Patents,  'Distillation,  Sea  water, 
♦Desalination,  Water  purification,  Water  treat- 
ment, 'Evaporation,  'Condensation,  Separation 
techniques,  Heat  exchangers. 

Liquid  is  heated  and  fed  to  a  first  stage  spray.  It  is 
sprayed  downward  in  the  evaporating  chambers 
where  it  mixes  with  warm  air,  saturating  the  air. 
During  passage  of  the  warm  air  it  becomes 
completely  saturated  for  conveyance  to  the  con- 
densing chamber.  Condensation  takes  place  in 
heat  exchange  relationship  with  the  evaporating 
side  of  the  heat  exchanger.  (Sinha-OEIS) 
W72-08164 


DESALINATION  OF  SALINE  WATER  BY 
PHASE  SEPARATION  NEAR  CRITICAL  PRES- 
SURE OF  PURE  WATER, 

Hydro  Chemical  and  Mineral  Corp.,  New  York. 

(Assignee). 

A.  Osdor. 

U.  S.  Patent  No.  3,522,152,  18  p,  9  fig,  3  tab,  8  ref; 

Official  Gazette  of  the  United  States  Patent  Office 

Vol.  876,  No.  4,  p.  946,  July  28,  1970. 

Descriptors:  'Patents,  'Desalination, 

'Demineralization,   Sea  water,   'Water  purifica- 
tion,  'Separation  techniques,   Water  treatment, 
Desalination    process,    Desalination    apparatus, 
Heat  exchangers. 
Identifiers:  'Phase  separation. 

Desalination  or  demineralization  is  achieved  by  ef- 
fecting phase  separation  in  the  vicinity  of  the  criti- 
cal pressure  of  pure  water  and  in  addition  com- 
pressing the  pure  water  vapor  and  using  the  water 
vapor  to  heat  raw  saline  water  by  countercurrent 
heat  exchange.  Intermediate  fluids  such  as 
nitrogen  (gas)  are  compressed  while  at  a  lower 
temperature  and  then  expanded  at  a  higher  tem- 
perature to  generate  an  excess  of  work  which  is 
then  available  for  use  in  driving  the  fluids. 
Hydraulic  pressure-exchanging  devices  are  pro- 
vided for  driving,  pumping  or  exchanging  pres- 
sures between  different  fluids.  (Sinha-OEIS) 
W72-08166 


VACUUM  FLASH  DISTILLING  APPARATUS, 

C.W.Galuska. 

U.  S.  Patent  No.  3,522,150,  3  p,  4  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  4,  p.  945,  July  28,  1970. 

Descriptors:  'Patents,  'Flash  distillation, 
'Evaporation,  Heat  exchangers,  Distillation, 
Saline  water,  Evaporators,  'Water  treatment, 
Separation  techniques,  Equipment,  'Desalination. 
Identifiers:  Vacuum  pumps. 

Salt  water  is  partially  evaporated  by  heat  exchange 
with  the  water  cooling  system  of  an  internal  com- 
bustion engine  within  an  evaporator.  The  engine 
drives  a  vacuum  pump  to  operate  the  flash-type 
separator  to  which  the  partially  evaporated  salt 
water  is  connected.  Distillate  is  collected  from  the 
liquid  outlet  of  the  separator  and  from  a  condenser 
to  which  the  vapor  outlet  is  connected.  (Sinha- 
OEIS) 
W72-08167 


DISTILLATION  APPARATUS  TO  RECOVER 
POTABLE  WATER  FROM  NON-POTABLE 
WATER, 

For  primary  bibliographic  entry  see  Field  05F. 
W72-08168 


DESALINATION  USING  AN  N-3-OXOHYDROC- 
ARBON-SUBSTITUTED  ACRYLAMIDE 

POLYMER  MEMBRANE, 

Lubrizol  Corp.,  Wickliffe,  Ohio.  (Assignee). 
D.I.Hoke. 

U.  S.  Patent  No.  3,520,804,  11  p,  2  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  3,  p.  604,  July  21,  1970. 


Descriptors:  'Patents,  'Desalination,  'Mem- 
branes, Filtration,  'Polymers,  Separation 
techniques,  Water  purification,  Water  treatment. 

A  method  is  described  for  removing  dissolved  im- 
purities from  water  by  passing  the  water  into  a 
vessel  bounded  at  least  partially  by  a  semi-permea- 
ble membrane.  The  membrane  comprises  a  film  of 
a  homopolymer  or  interpolymer  of  an  N-3-ox- 
ohydrocarbon-substituted  acrylamide.  Water  is 
desalinated  as  it  is  forced  through  the  membrane. 
While  the  total  salt  rejection  is  lower  than  by  use 
of  cellulose  acetate,  water  flux  increases  markedly 
and  it  becomes  feasible  to  connect  several 
desalination  units  in  series  and  accomplish  the 
desalination  in  less  time  than  is  required  with  a  sin- 
gle cellulose  acetate  membrane.  (Sinha-OEIS) 
W72-08171 


MODULAR  UNIT  FOR  MULTISTAGE  FLASH 
DISTILLATION, 

American  Machine  and  Foundry  Co.,  New  York. 
(Assignee). 
W.R.Williamson. 

U.  S.  Patent  No.  3,513,075,  3  p,  4  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  874,  No.  3,  p.  911,  May  19, 1970. 

Descriptors:  'Patents,  'Flash  distillation,  Equip- 
ment, Sea  water,  Desalination  apparatus,  Separa- 
tion techniques,  Water  purification,  Water  treat- 
ment, 'Desalination  plant,  Treatment  facilities. 

The  modular  unit  comprises  an  outer  shell  of  low 
cost  structural  material  partitioned  to  establish 
upper  flash  chambers  connected  to  lower  con- 
denser chambers  by  vapor  ducts.  The  operating 
pressure  loads  are  absorbed  by  the  outer  shell.  The 
loading  stresses  imposed  by  negative  pressures 
may  be  absorbed  by  low  cost  structural  material. 
Only  those  portions  in  contact  with  corrosive  feed 
solutions  are  formed  by  relatively  high  cost  corro- 
sion resisting  materials.  (Sinha-OEIS) 
W72-08180 


FLASH  EVAPORATION  WITH  SERIES  AR- 
RANGED WITH  SOLAR  HEATING  ZONE, 

S.  A.  Guerrieri. 

U.  S.  Patent  No.  3,51 1,756,  4  p,  3  fig,  15  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  874,  No.  2,  p.  584,  May  12,  1970. 

Descriptors:  'Patents,  'Flash  distillation,  Potable 
water,  'Solar  distillation,  Separation  techniques, 
'Evaporation,  Water  treatment,  Water  purifica- 
tion, 'Condensation,  Saline  water,  Brackish 
water. 
Identifiers:  Solar  heat. 

Saline  or  brackish  water  is  heated  in  a  solar  heater 
without  change  of  phase  and  then  flashed  in  below 
atmospheric  pressure  stages  of  decreasing  tem- 
perature and  pressure.  The  flashed  vapors  are  con- 
densed and  recovered  as  potable  water.  The 
system  may  be  adapted  to  a  twenty-four  hour 
operation  by  storing  water  during  the  sunny  hours 
and  using  it  as  feed  for  the  flash  stages  during  non- 
sunny  hours.  (Sinha-OEIS) 
W72-08182 


FURTHER  STUDIES  OF  THE  OPTIMUM 
OPERATION  OF  DESALTING  PLANTS  AS  A 
SUPPLEMENTAL  SOURCE  OF  FIRM  YIELD, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 

C.G.Clyde,  and  W.H.  Blood. 

Final  report,  May  1971. 134  p,  25  fig,  15  tab. 

Descriptors:  'Desalinization  plants,  'Water 
supply,  'Operations  research,  Hydrology,  Simula- 
tion, Mathematical  models,  'Model  studies,  New 
York,  Optimization,  'Optimum  development 
plans. 

Identifiers:  'Operating  rule  program,  'New  York 
City. 


An  earlier  report  by  Clyde  and  Blood  (See  W70- 
07378  and  W70-07865)  developed  an  Operating 
Rule  Program  (ORP)  to  furnish  a  means  to  deter- 
mine optimum  desalting  plant  size,  an  economi- 
cally optimal  operating-time  rule,  and  costs  of 
operating  in  conjunction  with  existing  water 
supply  systems:  The  plant  would  act  as  a  supple- 
mentary water  supply  to  already  existing  sources. 
The  present  study  is  a  continuation  of  the  above, 
and  it  accomplishes  five  further  objectives:  (1)  To 
modify  the  ORP  (MORP)  so  it  can  analyze  stage 
construction  of  the  desalting  plant;  (2)  and  (3)  to 
apply  MORP  to  analyze  the  desalting  alternative  in 
two  systems-New  York  City  (dual  purpose 
nuclear  power  MSF/VTE  plant)  and  Norfolk  City 
(single  purpose  MSF  plant);  (4)  to  prepare  a 
separate  version  of  the  OPR  suitable  for  analyzing 
the  desalting  alternative  for  water  systems  without 
reservoir  storage;  and  (5)  to  conduct  a  training 
seminar  to  teach  utilization  of  MORP.  The  ORP 
models  utilize  modern  operational  hydrology  cou- 
pled with  digital  simulation  of  the  water  system.  It 
is  considered  that  the  desalting  plant  should 
operate  intermittently  to  supply  water  only  when 
natural  supplies  are  insufficient,  thus  adding  to  the 
system  an  additional  quantity  of  firm  and  reliable 
yield.  (Bell-Cornell) 
W72-08253 


COLLAGEN  MEMBRANES  FOR  REVERSE  OS- 
MOSIS DESALINATION, 

S.  Higley. 

U.  S.  Patent  No.  3,644,202,  3  p,  1  tab,  11  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  4,  p.  1458,  February  22, 1972. 

Descriptors:    'Patents,    'Desalination,    'Reverse 
osmosis,  'Membranes,  Brackish  water,  Separa- 
tion techniques,  Ions. 
Identifiers:  'Collagen  membranes. 

A  process  is  presented  for  desalination  of  brackish 
water  containing  substantial  amounts  of  magnesi- 
um or  calcium  ions  by  reverse  osmosis.  It  involves 
contacting  the  brackish  water  under  pressure  in 
excess  of  the  osmotic  pressure  of  the  magnesium 
or  calcium  ions  in  solution  with  a  membrane  con- 
sisting of  collagen  in  a  mixture  of  water  and  or- 
ganic solvent,  and  casting  to  form  a  film.  Cross- 
linking  is  effected  by  means  of  heat  treatment  at 
1 10  degrees  to  150  degrees  C.  A  cross-linking  agent 
is  included  in  the  dispersion  used  to  form  the  col- 
lagen film.  (Sinha-OEIS) 
W72-08274 


TREATMENT  OF  SEWAGE  AND  OTHER  CON- 
TAMINATED LIQUIDS  WITH  RECOVERY  OF 
WATER  BY  DISTILLATION  AND  OXIDATION, 

Anti-Pollution  Systems,  Inc.,  Pleasantville,  N.  J. 

(Assignee). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08276 


MULTISTAGE  VAPOR-LIQUID  CONTACT 
PROCESS  FOR  PRODUCING  FRESH  WATER 
FROM  SALT  WATER, 

C.S.Smith,  Jr. 

U.  S.  Patent  No.  3,640,850,  6  p,  9  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  2,  p.  621,  February  8,  1972. 

Descriptors:  'Patents,  'Desalination,  'Distilla- 
tion, Condensation,  Separation  techniques,  'Heat 
exchange,  Heat  transfer. 

Heat  exchange  is  effected  by  direct  contact 
between  an  aqueous  phase  and  a  non  aqueous 
phase  which  is  lower  boiling  than  water  and  is  im- 
misable  with  water.  The  nonaqueous  phase  has  a 
different  density  than  water.  It  will  either  float  on 
top  of  a  body  of  water  or  will  sink  beneath  the 
water  causing  the  water  to  float  on  top.  This 
facilitates  separation  of  the  two  phases  by  gravity. 
Heated  water  is  caused  to  distill  to  provide  fresh 
water  vapor.  Cooled  fresh  water  is  contacted  with 
water  vapor  to  condense  the  water  vapor.  A  por- 
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tion  of  the  resulting  fresh  water  is  withdrawn  as 
product,  the  remainder  is  recycled.  (Sinha-OEIS) 
W72-08282 


DESALINATION  PROCESS, 

Bresler  and   Associates   Inc.,   New  York.   (As- 
signee). 
S.  A.  Bresler. 

U.  S.  Patent  No.  3,639,231,  5  p,  3  fig,  4  tab,  3  ref; 
Official  Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  1 ,  p.  251 ,  February  1 ,  1972. 

Descriptors:  'Patents,  'Desalination  processes, 
*Ion  exchange,  'Reverse  osmosis,  'Desalination, 
Brackish  water,  Separation  techniques. 

Inorganic  salts  can  be  removed  from  an  aqueous 
solution,  particularly  a  brackish  water,  by  contact- 
ing the  solution  with  one  or  more  ion  exchange 
resins.  The  resulting  solution  can  then  be  forced 
through  a  reverse  osmosis  membrane  which  re- 
jects salts;  yielding  an  inorganic  salt  and  a  solution 
having  a  substantially  lower  inorganic  salt  content. 
Examples  of  tests  with  acid  resin  in  the  sodium 
form,  and  the  acid  resin  Amberlite  are  given.  The 
chloride  and  sulfate  ion  values  can  be  materially 
reduced  to  maintain  a  50  per  cent  product 
recovery.  (Sinha-OEIS) 
W72-08284 


DESALINATION  DISTILLATION  USING  BARI- 
UM CARBONATE  AS  DESCALING  AGENT, 

Orca,  Inc.,  Cambridge,  Mass.  (Assignee). 
A.  M.  Gaudin. 

U.  S.  Patent  No.  3,525,675,  3  p,  1  fig,  12  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
877,  No  4,  p  878,  August  25, 1970. 

Descriptors:  'Patents,  'Desalination,  Sea  water, 
'Descaling,  Precipitation,  Fresh  water,  'Distilla- 
tion, Separation  techniques. 
Identifiers:  'Barium  carbonate. 

Barium  carbonate  is  used  as  a  cyclic  descaling 
agent  and  regenerated  in  a  descaling  and  distilling 
process  to  produce  fresh  water  from  sea  water.  It 
is  admixed  with  sea  water  to  form  barium  sulfate, 
calcium  carbonate,  and  magnesium  carbonate 
which  are  removed  as  precipitates.  The  descaled 
sea  water  is  then  distilled  in  a  conventional  ap- 
paratus. By-products  of  commercial  value  are  sul- 
fur, magnesia,  useful  gases,  and  regenerated  bari- 
um carbonate.  (Sinha-OEIS) 
W72-08289 


SALINE  WATER  CONVERSION  PROGRAM, 

Congress,     Washington,     D.C.;     and     House, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08346 


SPECIAL  STUDIES  ON  THE  CHARAC- 
TERISTICS OF  A  FLASHING  STAGE, 

AMF  Cuno  Div.,  Waterford,  Conn. 
W.  R.  Williamson,  and  J.  R.  Hefler. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402.  Price  $1.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
575,  May  1970.  167  p,  37  fig,  3  ref,  4  append.  OSW 
Contract  14-01-0001-2177. 

Descriptors:  'Saline  water  conversion,  'Desalina- 
tion plants,  'Evaporators,  'Distillation,  'Flash 
distillation. 

Identifiers:  'Multi-stage  flash  evaporator  process, 
'Mist  separators. 

The  purpose  of  this  study  was  to  evaluate  different 
methods  for  controlling  non-equilibrium  in  flash 
evaporators.  Also  studied  was  an  improved  formu- 
la for  predicting  non-equilibrium  in  a  flash 
evaporator  and  the  determination  of  flashing  brine 
flow  through  submerged  orifices.  Tests  were  con- 
ducted on  new  type  plastic  louvers  for  use  as  mist 


separators.  All  studies  were  made  at  Millstone 
Point  Laboratory  near  Waterford,  Connecticut. 
(OSW) 
W72-08484 


ALUMINUM  HEAT  TRANSFER  SURFACES 
OPERATION  OF  MULTISTAGE  FLASH 
DISTILLATION  PLANT, 

Reynolds  Metals  Co.,  Richmond,  Va. 
D.  A.  Fauth,  and  R.  I.  Lindberg. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402.  Price  $1.75.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
583,  June  1970.  99  p,  7  charts,  31  fig.  OSW  Con- 
tract 14-01-0001-1763. 

Descriptors:  'Desalination  plants,  'Aluminum  al- 
loys, 'Pilot  plants,  'Aluminum,  'Heat  transfer, 
Corrosion,  Long-tube  vertical  distillation,  Flash 
distillation,  Evaporators,  Design  criteria, 
Desalination  apparatus,  Desalination  processes, 
Distillation,  Desalination.  Saline  water. 
Identifiers:  'Heat  transfer  surfaces. 

This  study  contains  reports  of  the  operation  of  a 
50,000  gallon  per  day  multistage  flash  distillation 
pilot  plant  with  aluminum  heat  transfer  surfaces 
from  its  initial  start-up  in  June,  1968,  up  to  June, 
1970.  The  purpose  of  the  plant  was  to  test  the 
suitability  of  aluminum  as  a  material  for  desalting 
applications  as  well  as  to  determine  the  adequacy 
of  the  plant  design.  The  plant  was  designed  and 
built  with  steel  evaporator  shells  which  contained 
bundles  of  aluminum  tubes  for  the  vapor  con- 
densing surfaces.  Five  different  aluminum  alloys 
were  tested  under  conditions  including  brine  up  to 
250F  and  steam  to  270F.  A  potential  dissimilar 
metals  corrosion  problem  between  the  steel  shell 
and  the  aluminum  tubes  was  recognized  and  the 
plant  was  built  to  provide  electrical  insulation 
between  all  junctures  of  the  two  metals.  The 
design  proved  inadequate  and  galvanic  corrosion 
problems  developed  during  the  plant's  operation. 
However,  the  overall  performance  of  aluminum 
tubing  was  encouraging.  It  was  also  learned  that  al- 
loys with  a  small  magnesium  content  (approxi- 
mately 1%)  were  more  resistant  to  corrosion. 
(OSW) 
W72-08485 


HYDRAULIC  MODEL  STUDIES  OF  IN- 
TERSTAGE MODULE  PIPING  IN  THE  2.5  MGD 
UNIVERSAL  DESALINATION  PLANT, 

Bureau  of  Reclamation,  Denver,  Colo.  Div.  of 

Research. 

G.  L.  Beichley. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402.    Price    $0.30.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No 

595,  May  1970. 13  p. 

Descriptors:  'Reynolds  number,  'Froude  number, 
'Head  loss,  Turbulence,  Vorticles,  Butterfly 
valves,  Pipelines,  Hydraulic  models,  Density,  Pip- 
ing (Mechanical),  'Viscosity,  Desalination  plants, 
Brines,  Model  tests. 

Identifiers:  Modules,  Salt  solutions,  Plenum 
chambers. 

A  1:2.33  scale  model  was  used  to  determine  the 
head  loss  for  118  deg  F  (47.77  deg  C)  salt  water 
brine  flowing  through  the  interstage  piping 
between  2  of  the  modules  in  the  2.5  MGD  Univer- 
sal Desalination  Plant.  Head  loss  coefficient 
curves  for  the  system  with  and  without  a  control 
valve  were  established  for  Reynolds  numbers 
ranging  from  170,000  to  1,200,000.  Total  head  loss 
in  the  prototype  system  was  0.53  ft  (16.15  cm) 
without  a  control  valve  in  the  system  and  0.56  ft 
(17.07  cm)  with  a  butterfly  control  valve  100% 
open  at  the  downstream  end  of  the  system.  (OSW) 
W72-08487 


3B.  Water  Yield  Improvement 


WATER-RESOURCES  APPRAISAL  OF  THE 
PILOT  CREEK  VALLEY  AREA,  ELKO  AND 
WHITE  PINE  COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08092 


GROUND-WATER      RESOURCES,      CUMBER- 
LAND COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  N.J. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08096 


CLOUD  SEEDING  EXPERIMENTS:  LACK  OF 
BIAS  IN  FLORIDA  SERIES, 
National  Oceanic  and  Atmospheric  Administra- 
tion, Silver  Spring,  Md. 

G.  W.  Brier,  G.  F.  Cotton,  J.  Simpson,  and  W.  L. 
Woodley. 

Science,  Vol  176,  No  4031,  p  163-164,  April  14, 
1972.  5  ref. 

Descriptors:  'Cloud  seeding,  'Methodology, 
♦Variability,  'Florida,  Standards,  Storm  struc- 
ture, Clouds,  Correlation  analysis,  Artificial 
precipitation,  Regression  analysis. 
Identifiers:  'Statistical  bias,  Caribbean  Sea  ex- 
periments. 

Evidence  is  presented  that  bias  is  not  detectable  in 
the  cloud  seeding  experiments  over  the  Caribbean 
Sea  in  1965  and  over  Florida  in  1968  and  1970. 
Covariates  and  experimental  design  have  been 
used  to  obtain  an  estimate  of  this  bias.  A  descrip- 
tion is  given  of  the  cumulus  experiments  and  the 
statistical  analysis  of  precipitation.  The  results  in- 
dicate that  there  was  no  selection  bias  in  the  Carib- 
bean and  Florida  series  of  cloud  seeding  experi- 
ments. (Lang-USGS) 
W72-08215 


WATER  SUPPLY  AUGMENTATION  BY 
WATERSHED  MANAGEMENT  IN  WILDLAND 
AREAS, 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 
W.  E.  Sopper. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  370,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Final  Report  NWC-EES-72-028,  September  1971, 
15?  p,  10  tab,  205  ref.  NWC  71-008. 

Descriptors:  'Phreatophytes,  'Water  yield  im- 
provement, 'Forest  management,  'Watershed 
management,  'Surface  waters,  Hydrology,  Water 
quality,  Streamflow,  Vegetation  regrowth,  Sur- 
face runoff,  Snowmelt,  Hydrologic  cycle, 
Watersheds,  Evapotranspiration. 
Identifiers:  'Snowpack  management, 

Phreatophyte  vegetation  management. 

Existing  literature  was  surveyed  and  analyzed  to 
determine  the  present  state  of  knowledge  regard- 
ing the  extent  to  which  water  supplies  can  be  aug- 
mented by  vegetation  management  and  the  effica- 
cy of  such  management  methods.  Effects  of  total 
and  partial  vegetation  removal  on  water  quantity 
and  quality  are  discussed  in  detail.  Vegetation  con- 
version effects  on  streamflow  are  also  considered. 
Special  attention  is  given  to  snowpack  manage- 
ment, phreatophyte  vegetation  management,  and 
the  potential  for  combining  watershed  manage- 
ment with  weather  modification  to  increase  water 
yield.  National  and  regional  estimates  of  potential 
increases  in  water  yield  that  might  be  obtained 
through  vegetation  manipulation  are  presented.  An 
extensive  bibliography  is  included.  (NWC) 
W72-08384 
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PROJECT  ARID  DROP,  A  SUMMARY  REPORT 
OF      CLOUD      SEEDING      ACTIVITIES      IN 
ARIZONA  AS  CONDUCTED  BY  ATMOSPHER- 
ICS INCORPORATED  DURING  THE  PERIOD 
16  JULY-12  AUGUST  1971, 
Atmospherics  Inc.,  Fresno,  Calif. 
T.  J.  Henderson,  and  W.  J.  Carley. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-204  604,  Price  $3.00  Paper  cover;  95  cents 
microfiche.  October  1971.  14  p,  4  append.  USBR 
Contract  14-06-D-7185. 

Descriptors:  'Cloud  seeding,  'Silver  iodide,  'Ar- 
tificial precipitation,  'Arizona,  Rainfall,  Aircraft, 
Methodology,  Condensation,  Nucleation,  Pro- 
jects, Evaluation,  Chemistry  of  precipitation, 
Meteorological  data. 

Identifiers:  Project  arid  drop  (Ariz),  Research  pro- 
ject. 

Cloud  seeding  activities  with  silver  iodide  in 
Arizona  during  the  period  July  16  through  August 
12,  1971,  are  summarized.  These  cloud  seeding  ef- 
forts were  coordinated  with  the  flight  and  radar  ac- 
tivities of  Meteorology  Research  based  at  Flag- 
staff, plus  the  radar  surveillance  provided  by  the 
Bureau  of  Reclamation  at  Show  Low,  Ariz.  The 
'before-during-after'  observation  of  seeded  and 
nonseeded  single  cumulus  cells  in  the  moderate 
development  category  indicated  a  significant  mea- 
sure of  success.  Results  from  treatment  of  small 
cumulus  cells  in  an  area  where  none  were  left  un- 
treated produced  precipitation  from  about  half  of 
the  treated  cells,  while  the  remaining  cells 
produced  only  virga  or  no  precipitation.  Proper 
treatment  of  cumulus  clouds  initiated  precipita- 
tion, and  enhanced  the  total  rainfall  from  clouds 
where  precipitation  was  already  in  progress. 
(Woodard-USGS) 
W72-08404 


PARTIAL  CUTTING  AND  INCREASED  WATER 
YIELDS--A  NEW  MULTIRESOURCE  AP- 
PROACH, 

Forest  Service  (USDA),  Rolla,  Mo.  Clark  National 

Forest. 

C.  P.Tryon. 

Journal  of  Soil  and  Water  Conservation,  Vol  27, 

No  2,  p  66-70,  March-April  1972.  5  fig,  1  tab,  16 

ref. 

Descriptors:  'Water  yield  improvement,  'Forest 
management,  'Cutting  management,  'Watershed 
management,  Clear-cutting,  Runoff,  Transpira- 
tion, Interception,  Water  loss,  Water  conserva- 
tion. 
Identifiers:  Partial  cutting. 

By  assuming  that  volume  growth  is  related  directly 
to  transpirational  water  use  and  that  interception 
losses  are  related  directly  to  percent  crown  cover 
in  partially  stocked  stands,  Gingrich's  central 
hardwood  region  timber  stocking  evaluation 
system  was  modified  to  predict  quantitatively  the 
effect  of  different  partial  stocking  densit-'^s  on 
transpiration  and  interception  water  losses.  These 
modifications  constitute  a  practical  working  tool 
for  resource  managers  who  need  to  maximize 
water  yields  without  clearcutting.  Examples  of 
how  the  tool  is  used  are  given  and  associated 
vegetation  management  needs  are  discussed.  (K- 
napp-USGS) 
W72-08418 

3C.  Use  of  Water  of  Impaired 
Quality 


EXPERIMENTAL  IRRIGATION  OF  CISCAUCA- 
SIAN  CHERNOZEMS  WITH  MINERALIZED 
WATERS  OF  THE  GULF  OF  TAGANROG 
(OPYT  OROSHENIYA  PREDKAVKAZSKIKH 
CHERNOZEMOV  MINERALIZOVANNYMI 

VODAMI  TAGANROGSKOGO  ZALIVA), 
Yuzhnyi    Institut    po    Proektirovaniyu    Vodok- 
hozyaistvennogo    i    Meliorativnogo    Stroitelstva, 
Rostov-na-Donu(USSR). 
S.  P.  Shumeykin. 


Pochvovedeniye,No7,p  100-107,  July  1971.5  tab, 
1 1  ref. 

Descriptors:  'Land  reclamation,  'Irrigation  prac- 
tices, 'Irrigation  water,  'Saline  water,  'Cher- 
nozems, Clay  loam,  Soil  profiles,  Groundwater, 
Salts,  Salinity,  Alkalinity,  Hydrogen  ion  concen- 
tration, Plant  growth,  Root  zone. 
Identifiers:  'USSR,  'Ciscaucasia,  Rostov  Oblast, 
Gulf  of  Taganrog,  Solonetzization,  Mineralization. 

The  possibility  of  using  mineralized  wate.s  of  the 
Gulf  of  Taganrog  to  irrigate  Ciscaucasian  Cher- 
nozems of  the  Primorskaya  irrigation  system  in  the 
Rostov  Oblast  was  examined.  Data  are  given  on 
the  effect  of  4  years  of  irrigation  with  these  waters 
on  the  salinization  and  solonetzization  of  slightly 
humic,  thick  Chernozem  clay  loams.  The  soils  are 
characterized  by  intensive  accumulation  of  toxic 
salts  in  the  root  zone,  solonetzization  of  the  plow 
horizon,  and  increase  in  alkalinity  and  pH.  The 
growth  of  tomatoes,  cucumbers,  and  cabbage  in 
1969  was  retarded;  severe  blighting  was  observed 
in  aboveground  plant  parts  as  a  result  of  high  con- 
centrations of  toxic  salts  in  the  irrigation  water. 
The  hazards  of  salinization  and  solonetzization 
generally  preclude  the  use  of  waters  of  the  gulf  for 
irrigating  productive  soils  of  the  area.  (Josefson- 
USGS) 
W72-08081 


MOUSE  GROWTH  AND  REPRODUCTION  IN 
BIOASSAYS  OF  WATER  QUALITY  FROM 
CERTAIN  NATURAL  AND  MUNICIPAL 
WATER  SOURCES  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Animal  Science. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08454 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


MODELS  FOR  MANAGING   METROPOLITAN 
SURFACE  WATER  SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Water  Resources  and 

Marine  Sciences  Center. 

For  primary  bibliographic  entrv  see  Field  06A. 

W72-07996 


LAS  CRUCES  LOCAL  PROTECTION,  LAS 
CRUCES,  NEW  MEXICO  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Albuquerque,  N.  Mex. 
For  primary  bibliographic  entry  see  Field  08 A. 
W72-08016 

3E.  Conservation  in  Industry 


HIGH-QUALITY  BASES  FOR  CONDENSED 
LUBRICANTS  DERIVED  FROM  LOW-MOLEC- 
ULAR OILS  FROM  SECONDARY  REFINING 
PROCESSES, 

For  primary  bibliographic  entry  see  Field  05A. 
W 72-07993 


OXIDATION     OF     HYDROCARBONS     -     AN 
ECONOMIC  WAY  TO  PRODUCE 

PETROCHEMICAL  PRODUCTS, 

Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 

Neftekhimicheskikh        Protsessov,        Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07995 

3F.  Conservation  in  Agriculture 


IRRIGATION     SCHEDULING     USING     MEAN 
EVAPOTRANSPIRATION  RATES, 

South  Dakota  State  Univ.,  Brookings. 
D.  D.  Brosz. 


Paper,  America  Society  of  Civil  Engineers,  Irriga- 
tion and  Drainage  Division  Special  Conference, 
Lincoln,  Nebr.,  17  p,  9  fig,  3  tab,  6  ref,  Oct  1971 . 

Descriptors:  'Irrigation,  'Irrigation  practices, 
'Evapotranspiration,  'Soil  moisture,  'Consump- 
tive use  (Water),  Irrigation  engineering,  Water 
requirements,  Scheduling,  Corn  (Field),  Alfalfa, 
Solar  radiation,  Soil  tests,  Soil-water-plant  rela- 
tionships, Depletion,  Tensiometers,  Agricultural 
engineering,  South  Dakota. 

Irrigation  scheduling  is  one  of  the  most  difficult 
management  decisions  for  irrigators-to  determine 
when  and  how  much  water  is  needed.  A  simple,  re- 
liable procedure  was  needed  to  make  these  deci- 
sions for  the  small  farmers  in  South  Dakota.  The 
Jensen  and  Haise  method  of  estimating 
evapotranspiration  from  solar  radiation  and  tem- 
perature was  selected  as  the  basic  approach 
toward  establishing  an  acceptable  irrigation 
scheduling  procedure.  Weekly  mean  daily 
evapotranspiration  values  for  corn  and  alfalfa 
were  calculated.  The  State  was  divided  into  3  areas 
and  a  set  of  weekly  mean  evapotranspiration 
values  computed  for  each.  Daily  soil  moisture 
balance  was  estimated  by  a  water  balance 
technique  using  evapotranspiration  values.  Esti- 
mates were  checked  against  actual  measurements 
throughout  the  1968  and  1969  growing  seasons. 
Comparisons  of  the  estimated  and  measured  levels 
verified  the  reliability  and  accuracy  of  using  the 
calculated  weekly  mean  daily  evapotranspiration 
values  for  estimating  soil  moisture  level.  Use  of 
these  values  by  the  farmers  during  the  1970  grow- 
ing season  resulted  in  better  irrigation  scheduling. 
(USBR) 
W72-07925 


EFFECT  OF  ROW  WIDTH  AND  DIRECTION, 
AND  MIST  IRRIGATION  ON  THE  MICROCLI- 
MATE OF  BUSH  BEANS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Hor- 
ticulture. 

P.  C.  Crandall,  M.  C.  Jensen,  J.  D.  Chamberlain, 
and  L.  G.  James. 
Hort  Science.  6  (4):  345-347. 1971.  Illus. 

Descriptors:  'Microclimatology,  'Irrigation  effi- 
ciency, 'Relative  humidity,  Mist,  Temperature, 
Winds,  'Crop  production. 

Identifiers:  Air,  'Beans-D,  'Bush  beans,  'Mist  ir- 
rigation, Phaseolus-Vulgaris-D,  'Row  spacing. 

Tempo  bush  beans  (Phaseolus  vulgaris  L.)  planted 
in  rows  spaced  12-in.  apart  yielded  64%  more  crop 
and  had  64.4%  more  leaf  surface  per  unit  area  than 
those  planted  in  36-in.  rows.  Row  direction  in  rela- 
tion to  the  prevailing  wind  had  little  effect  on 
yields  but  a  perpendicular  arrangement  caused 
lower  relative  humidity  and  higher  air  tempera- 
tures than  parallel.  Widening  the  row  spacing  in- 
creased the  effect  of  relative  humidity.  Mist  appli- 
cations increased  relative  humidity  and  lowered 
air  temperature. --Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-07943 


A     SIMPLE     AUTOMATIC     WATERER     FOR 
GROWTH  ROOM  OR  GREENHOUSE, 

Department  of  Agriculture,  Summerland  (British 

Columbia).  Research  Station. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-07950 


CHANCE         CONSTRAINED  RESERVOUl 

MODEL, 

Harvard  Univ.,  Cambridge,   Mass.   Div.  of  En- 
gineering and  Applied  Physics. 
L.M.Eisel. 

Water  Resources  Research,  Vol.  8,  No.  2,  p  339- 
347,  April  1972.  5  fig,  3  tab,  18  ref. 

Descriptors:  'Simulation,  'Reservoir  operation, 
Water  resources,  Linear  programming,  Optimiza- 
tion, Mathematical  models,  Stochastic  processes, 
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Decision  making,  Systems  analysis,  Reliability, 
Hydrology,  Reservoir  design,  Irrigation,  'Model 
studies,  *  Irrigation  efficiency. 
Identifiers:  *Chance  constraints,  Convolution. 

A  chance  constrained  model  of  a  single  purpose  ir- 
rigation reservoir  is  developed  to  determine  the 
capacity  of  an  irrigation  reservoir  and  to  derive  an 
operating  policy  which  maximizes  net  economic 
gains  from  the  system.  Development  of  a  model 
for  this  simple  system  discloses  possible  convolu- 
tion problems  associated  with  chance  constrained 
models  of  water  resource  systems.  A  simple  reser- 
voir simulation  model  is  developed  to  test  the 
adequacy  of  the  chance  constrained  model  and  a 
lag-one  Markovian  model  is  used  to  generate 
operational  hydrology.  Results  show  the  model  to 
be  a  non-linear  separable  convex  programming 
problem.  Loss  function  estimation  is  not  totally  al- 
leviated by  chance  constrained  programming  and 
decision  makers  must  weigh  the  costs  and  benefits 
of  increased  reliability.  Further  study  is  necessary 
to  determine  if  the  possible  advantages  of  chance 
constrained  programming  offset  the  mathematical 
complexities  resulting  from  convolution  problems. 
(Bell-Cornell) 
W72-07997 


WATERSHED    MANAGEMENT:    A    SYSTEMS 
APPROACH, 

Harvard  Univ.,  Cambridge,   Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08000 


RESULTS   OF   STUDYING    WINTER   IRRIGA- 
TION  ON   DRAINED   IRRIGATED   AGRICUL- 
TURAL        FIELDS         (REZUL'TATY         ISS- 
LEDOVANIY  PO  ZIMNEMU  OROSHENIYU  NA 
DRENIROVANNYKH    ZEMLEDEL'CHESKIKH 
POLYAKH  OROSHENIYA), 
Severnyi        Nauchno-Issledovatelskii        Institut 
Gidrotekhniki  i  Melioratsii,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08073 


DETERMINATION  OF  THE  LOWER  LIMIT  OF 

SOIL  WATER  AVAILABLE  TO  FRUIT  CROPS 

(OPREDELENIYE        NIZHNEGO        PREDELA 

POCHVENNOY    VLAGI,    DOSTUPNOY    DLYA 

PLODOVYKH  RASTENIY), 

Belorusskii      Nauchno-Issledovatelskii      Institut 

Plodovodstva,    Ovoshchevodstva    i    Kartofelya, 

Minsk  (USSR). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08075 


INVESTIGATION   OF   THE   FREE   INFILTRA- 
TION OF  WATER  INTO  SOIL  DURING  SPRIN- 
KLER        IRRIGATION         (ISSLEDOVANIYA 
BEZNAPORNOGO    VPITYVANIYA    VODY     V 
POCHVU  PRI  POLIVE  DOZHDEVANIYEM), 
Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 
Gidrotekhniki  i  Melioratsii,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08076 


SOME  RECLAMATION  CHARACTERISTICS 
OF  SOILS  OF  CENTRAL  CUBA  (NEKOTO- 
RYYE  MELIORATIVNYYE  OSOBENNOSTI 
POCHV  TSENTRAL'NOY  CHASTI  KUBY), 

For  primary  bibliographic  entry  see  Field  04B. 
W72-08077 


EXPERIMENTAL  IRRIGATION  OF  CISCAUCA- 
SIAN  CHERNOZEMS  WITH  MINERALIZED 
WATERS  OF  THE  GULF  OF  TAGANROG 
(OPYT  OROSHENIYA  PREDKAVKAZSKIKH 
CHERNOZEMOV  MINERALIZOVANNYMI 

VODAMI  TAGANROGSKOGO  ZALIVA), 
Yuzhnyi    Institut    po    Proektirovaniyu    Vodok- 
hozyaistvennogo   i   Meliorativnogo    Stroitelstva, 
Rostov-na-Donu  (USSR). 
For  primary  bibliographic  entry  see  Field  03C. 


W72-08081 


BASIN     RECHARGE     OF     THE     OGALLALA 
AQUIFER, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08085 


SEEPAGE  FROM  TRENCHES  THROUGH  NON- 
HOMOGENEOUS  SOILS, 

Egyptian  Desert  Institute,  Cairo.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08087 


FIXATION  OF  ATMOSPHERIC  NITROGEN  BY 
NONLEGUMES  IN  WET  MOUNTAIN 
MEADOWS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08110 


EVALUATION  OF  COTTON  RESPONSE  TO 
RATES,  SOURCES,  AND  TIMING  OF 
NITROGEN  APPLICATION  BY  PETIOLE 
ANALYSIS, 

Alexandria  Univ.  (Egypt).  Dept.  of  Soil  Sciences. 
F.  Amer,  and  H.  Abuamin. 

Agronomy  Journal,  Vol  61,  No  4,  p  635-637,  July- 
August,  1969. 1  fig,  1  tab,  12  ref. 

Descriptors:  *Ammonium  compounds,  Calcium, 
Nitrogen,  *Cotton,  *Crop  response,  'Rates  of  ap- 
plication, 'Application  methods,  'Timing,  'Fer- 
tilization, 'Irrigation  efficiency. 
Identifiers:  Availability  coefficient,  'Petiole  anal- 
ysis. 

Three  experiments  were  conducted  on  a  calcare- 
ous clay  loam  soil  to  determine  the  relationship 
between  nitrate-nitrogen  content  of  cotton  (Gos- 
sypium  barbadense)  petiole  and  yield;  and  to  em- 
ploy the  petiole  analysis  technique  for  evaluation 
of  calcium  nitrate,  ammonium  nitrate,  and  urea  as 
N  sources  and  evaluation  of  timing  of  N  applica- 
tion. Increase  in  cotton  yield  associated  with  unit 
increment  of  petiole  nitrate  was  proportional  to 
the  decrement  from  the  maximum  and  the  data 
were  fitted  to  the  exponential  equation  of  Spill- 
man.  Cotton  yield  was  not  affected  by  N  source 
and  time  of  application,  but  petiole  nitrate  was 
sensitive  to  both.  Calcium  nitrate  was  the  best  fer- 
tilizer and  the  availability  coefficients  of  N  in  am- 
monium nitrate  were  0.714  and  0.511,  respectively. 
Splitting  the  applied  N  in  thirds  proved  superior  to 
a  split  into  two  applications  or  to  a  single  total  ap- 
plication, and  the  availability  coefficients  ratios 
were  20.889,  and  0.566,  respectively.  (Skogerboe- 
Colorado  State) 
W72-08112 


INFLUENCES  OF  WATER  MANAGEMENT 
AND  FERTILITY  ON  RICE  GROWTH  AND 
YffiLD, 

California  Univ.,  Davis.  Dept.  of  Agronomy. 
E.  A.  Oelke,  and  K.  E.  Mueller. 
Agronomy  Journal,  Vol.  61,  No.  2,  p  227-230, 
March-April,  1969.  1  fig,  4  tab,  12  ref. 

Descriptors:   'Rice,  'Nitrogen,   'Water  manage- 
ment (Applied),  Plant  populations,  Moisture  con- 
tent, 'Crop  production,  'Crop  response,  Fertility, 
Plant  growth,  'Depth,  'Irrigation  efficiency. 
Identifiers:  Dry  weight  accumulation,  Leaf  area. 

Several  water  management  systems  for  water- 
seeded  rice  (Oryza  sativa  L.),  each  with  several 
nitrogen  levels,  were  compared  for  3  years  as  to 
their  influence  on  growth  and  yield.  A  shallow 
(4cm)  water  depth  all  season  consistently  gave 
higher  yields  than  intermediate  (8cm),  deep 
(18cm),  or  fluctuating  (4cm  and  then  18cm)  water 
depths.  Relative  fertility  and  varietal  responses 


22 


were  similar  for  all  water  management  systems. 
Daytime  water  temperature,  tillers  per  plant,  shoot 
dry  weight,  plant  population,  active  leaf  area  per 
plant,  panicles  per  plant,  panicles  per  square  me- 
ter, total  nitrogen  in  the  shoots  at  30  days,  and 
total  nitrogen  in  the  grain  were  greater  in  shallow 
water  than  in  the  other  water  managment  systems. 
Seedling  emergence  and  flowering  were  earlier  in 
shallow  water,  but  lodging  was  greater  and  total 
nitrogen  in  the  straw  was  lower  than  in  the  other 
systems.  The  greater  number  of  panicles  per 
square  meter  was  the  yield  component  which  con- 
tributed most  significantly  to  the  higher  yields  ob- 
tained with  shallow  water.  (Skogerboe-Colorado 
State) 
W72-08113 


CROP  SEEDLING  UPTAKE  OF  DDT,  DIEL- 
DRIN,  ENDRIN,  AND  HEPTACHLOR  FROM 
SOILS, 

Agricultural    Research    Service,    Beltsville,    Md. 

Crops  Research  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08114 


LIAISON  -  KEY  TO  HIGHWAY  AND  AGRICUL- 
TURAL DRAINAGE  PROGRAMS, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08115 


THE  R  INDEX  FOR  PLANT  WATER  REQUIRE- 
MENT, 

Environmental  Data  Service,  Silver  Spring,  Md. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08116 


EVALUATION   OF   WATER   AND   NITROGEN 
STRESS  ON  BROMEGRASS  GROWTH, 

Agricultural  Research  Service,  Mandan,  N.  Dak. 

Soil  and  Water  Conservation  Research  Div. 

J.  F.  Power. 

Agron  J.  63  (5):  726-728.  1971. 

Identifiers:  Brome,  Bromus-Inermus-M,  Grass-M, 

Growth,  Interaction,  Nitrogen,  Stress. 

Percent  stress  (reduction  in  growth  rate  of 
bromegrass  (Bromus  inermis  L.)  due  to  deficien- 
cy) was  calculated  by  the  method  of  Greenwood  et 
al.  to  evaluate  the  effects  of  deficiencies  of  N, 
water,  and  N  plus  water  combined.  Dry  matter 
yields  of  bromegrass  receiving  either  270kg/ha  of 
N,  complete  irrigation,  N  plus  irrigation,  or  no 
treatment  3  weeks  earlier  were  determined  at 
periodic  intervals  in  the  field  at  low,  medium,  and 
relatively  high  levels  of  N  availability  Percent 
stress  due  to  N  deficiency  was  greatest  where  N 
availability  was  lowest,  generally  increased  as  the 
grass  approached  maturity,  but  was  insignificant 
as  long  as  a  relatively  large  pool  of  inorganic  N 
remained  in  the  soil.  Percent  stress  due  to  water 
deficiency  was  affected  by  precipitation,  and  was 
generally  greatest  for  plots  low  in  available  N, 
even  though  soil  water  content  (to  120  cm  depth) 
was  greater  in  those  plots.  Generally,  percent 
stress  due  to  deficienciies  of  water  and  N  com- 
bined was  approximately  equal  to  the  sum  of 
stresses  for  the  two  measured  separately.  The  con- 
cept of  percent  stress  appears  to  be  useful  for 
quantifying  the  effects  of  both  N  and  water  defi- 
ciencies, alone  and  in  combination,  on  growth 
rates  of  grass.  In  connection  with  other  measures 
of  physiological  condition  or  activity,  this  concept 
may  have  considerable  utility  in  agronomic 
research. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08117 


EFFECT  OF  IRRIGATION  AND  CLIPPING  ON 
SEED  PRODUCTION  AND  CHASMOGAMY  OF 
SERICEA  GENOTYPES, 

Auburn  Univ.,  Ala.  Dept.  of  Agronomy  and  Soils. 
E.  D.  Donnelly,  and  R.  M.  Patterson. 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Conservation  in  Agriculture — Group  3F 


Agronomy  Journal,  Vol.  61 ,  No.  4,  p  501-502,  July- 
August,  1969.  2  tab,  13  ref. 

Descriptors:     *Seeds,     Irrigation,     Agriculture, 

Forages,  "Crop  production,   'Irrigation  effects, 

•Lespedeza,       'Cutting      management,      Crop 

response. 

Identifiers:  Cleistogamous,  Seed  yield,  Clipping, 

Chasmogamy. 

Seed  yield  and  proportion  of  chasmogamous  seed 
as  affected  by  irrigation  and  clipping  were  deter- 
mined for  18  lines  of  sericesa,  Lespedeza  cuneata. 
Seed  yields  were  increased  by  irrigation  regardless 
of  clipping  management;  however,  irrigation  did 
not  increase  the  percentage  of  chasmogamous 
seed.  Clipping  in  June  drastically  reduced  seed 
yield  and  percentage  of  chasmogamous  seed.  Ir- 
rigation of  clipped  sericea  further  reduced 
chasmogamous  seed  percentage  below  that  of 
nonirrigated  clipped  sericea.  Lines  reacted  dif- 
ferently to  irrigation  and  clipping  both  as  to  pro- 
portion of  seed  types  and  seed  yield.  (Skogerboe- 
Colorado  State) 
W72-08118 


AVAILABILITY  CHARACTERISTICS  OF  AND 
PLANT  RESPONSE  TO  NITROGEN  SOURCES, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08119 


EFFECTS  OF  TILLAGE,  NO  TILLAGE,  AND 
MULCH  ON  SOIL  WATER  AND  PLANT 
GROWTH, 

Agricultural  Research  Service,  Blacksburg,  Va. 
Soil  and  Water  Conservation  Research  Div. 
J.  N.Jones,  Jr.,  J.  E.  Moody,  and  J.  H.  Lillard. 
Agronomy  Journal,  Vol.  61,  No.  5,  p  719-721,  Sep- 
tember-October, 1969,  2  fig,  3  tab,  7  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Cul- 
tivation, 'Mulching,  Management,  'Water  conser- 
vation, Corn,   Soil  moisture,   Crop  production, 
Crop  response,  Plant  growth. 
Identifiers:  'Zero  tillage,  'Killed  sod  planting. 

Seedbeds  for  corn  (Zea  mays  L.)  were  prepared  by 
both  conventional  tillage  and  the  no-tillage 
method,  each  with  and  without  surface  mulches. 
The  mulches  consisted  of  killed  grass  sod  on  the 
no-tillage  plots  and  straw  applied  on  plots  with 
conventional  tillage.  No-tillage  plots  without  a 
mulch  were  obtained  by  removing  the  killed  sod. 
Mulched  treatments,  whether  of  undisturbed 
killed  sod  on  the  no-tillage  plots  or  of  straw  on 
conventional  plots,  gave  file  lowest  values  for  ru- 
noff and  the  highest  values  for  soil  water  content 
and  yield  of  com.  Soil  water  conserved  by  the 
mulches  was  reflected  in  an  average  grain  yield  in- 
crease of  1,932  kg/ha.  Differences  in  total  soil 
water  among  treatments  were  significant  to  a 
depth  of  30  cm.  The  effect  of  tillage  was  minor, 
but  the  data  indicate  the  value  of  the  killed  sod 
mulch  in  the  no-tillage  system.  (Skogerboe- 
Colorado  State) 
W72-08120 


RECOVERY  OF  DIFFERENTIALLY  PLACED 
N03-N  IN  A  SILT  LOAM  SOIL  BY  FIVE 
CROPS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Horticulture; 

and   Wisconsin   Univ.,    Madison.    Dept.   of   Soil 

Science. 

W.  S.  Dancer,  and  L.  A.  Peterson. 

Agronomy  Journal,  Vol.  61,  No.  6,  p  893-895, 

November-December,  1969,  1  fig,  3  tab,  14  ref. 

Descriptors:    'Nitrogen,    Crops,    Corn,    Beans, 
Tobacco,  Loam,  Crop  response,  Soils,  Irrigation. 
Identifiers:  Nitrogen  recovery. 

Placement  of  No3-N  at  soils  depths  of  8,  23,  38, 
53,  and  69  cm  was  accomplished  by  an  injection 
method  with  minimum  disturbance  to  plant  roots 


and  to  the  soil  profile.  Utilization  of  the  dif- 
ferentially placed  No3-N  by  five  crops  for  two 
cropping  seasons  indicated  that  these  crops  varied 
in  their  ability  to  recover  the  N03-N.  Lima  beans 
(Phaseolus  lunatus  L.)  and  green  beans  (Phaseolus 
vulgaris  L.)  obtained  most  of  their  N  from  the 
plow  layer;  while  corn  (Zea  mays  L.),  tobacco 
(Nicotiana  tabacum  L.),  and  red  beets  (Beta  vul- 
garis L.)  recovered  N03-N  equally  well  from 
either  the  plow  layer  or  the  subsoil.  (Skogerboe- 
Colorado  State) 
W72-08123 


SAVE  THAT  WATER. 

Irrigation  Age,  p  16-19,  March,  1970. 

Descriptors:  'Irrigation  practices,  'Irrigation,  Ir- 
rigation design,  'Irrigation  efficiency,  Water 
delivery,  Water  distribution  (Applied),  'Water 
reuse,  Irrigation  engineering,  Management. 
Identifiers:  'Texas  High  Plains,  'Tail  water  return 
systems. 

Tail  water  loss  and  tail  water  return  systems  have 
been  the  subject  of  intensive  study  in  the  Texas 
High  Plains  for  several  years.  These  studies  began 
in  1963  and  were  conducted  by  the  High  Plains  Un- 
derground Water  Conservation  District  in  Lub- 
bock. Studies  indicated  that  on  the  average,  20 
percent  of  the  water  being  pumped  will  be  lost 
without  a  tail  water  return  system.  Representa- 
tives of  underground  water  conservation  districts 
will  design  tail  water  return  systems  on  request  of 
the  farmer.  The  following  information  is  needed 
for  design:  (1)  number  of  wells  contributing  to  tail 
water;  (2)  size  of  wells;  (3)  number  of  acres  ir- 
rigated by  contributing  wells;  (4)  slope  of  the  land; 
(5)  type  of  soil.  Examples  of  the  costs  and  benefits 
of  tail  water  systems  currently  in  use  in  the  Texas 
High  Plains  area  are  given.  (Skogerboe-Colorado 
State) 
W72-08124 


NITROGEN  CONTENT  OF  GRAIN  AS  IN- 
FLUENCED BY  WATER  SUPPLIED  TO  THE 
PLANT, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of 
Agronomy. 

J.  F.  Stone,  and  B.  B.  Tucker. 
Agronomy  Journal,  Vol.  61,  No.  1,  p  76-78,  Janua- 
ry-February, 1969, 4  fig,  2  tab,  4  ref. 

Descriptors:    'Crop    production,    'Fertilization, 

Wheat,  Sorghum,  Irrigation,  'Nitrogen,  'Protein, 

Plant     physiology,     'Irrigation     effects,     Crop 

response. 

Identifiers:  'Grain  quality. 

Results  of  independent  studies  involving  wheat 
(Triticum  aestivum  L.)  and  grain  sorghum 
(Sorghum  bicolor  (L.)  Moench)  indicate  that  a 
linear  relationship  exists  between  nitrogen  fraction 
in  the  grain  and  the  quantity  of  water  applied  to  the 
soil  surface  just  prior  to  and  through  vegetative 
growth  of  the  plant.  The  effect  was  noted  con- 
sistently in  studies  in  Oklahoma  and  Texas.  The 
purpose  of  these  studies  was  to  determine  effects 
of  fertilizer  amounts  and  irrigation  amount  and 
timing  on  the  production  of  crops.  The  studies 
were  conducted  at  widely  separated  locations  over 
eight  growing  seasons.  The  effect  was  noted  by 
chance  during  evaluation  of  one  of  the  studies  and 
was  found  to  exist  in  data  found  in  the  literature 
and  in  data  from  other  studies  of  the  authors. 
(Skogerboe-Colorado  State) 
W72-08125 


HANDLING  WATER  BY  COMPUTER, 

Salt  River  Project,  Phoenix,  Ariz. 

R.J.  McMullin. 

Reclamation  Era,  Vol.  55,  No.  3,  p  14-17,  August, 

1969. 

Descriptors:  'Water  delivery,  Water  supply,  Com- 
puters, 'Data  processing,  'Irrigation  water,  Water 
rights,  Irrigation,  'Arizona. 


Identifiers:  'Salt  River  Project  (Ariz). 

The  computer  system  used  for  managing  waters 
supplies  in  the  Salt  River  project  is  described.  The 
two  system/360  central  processing  units  at  the  pro- 
ject administrative  headquarters  are  connected  to 
15  remote  1050-type  communications  terminals. 
The  teleprocessing  network  enables  employees  in 
the  project  field  offices  to  promptly  and  efficiently 
fill  orders  for  irrigation  water.  The  central  master 
file  contains  the  water  rights  for  each  acre  of  land, 
an  updated  record  of  each  water  account,  and  an 
accounts  receivable  record.  The  computer  is  used 
to  furnish  water  to  subdivision  lots  and  handle  the 
billings.  The  system  is  also  used  for  billing  elec- 
tricity accounts.  (Skogerboe-Colorado  State) 
W72-08128 


DRAINAGE  DESIGN  FOR  MANAGING  SALINE 
POLLUTANTS, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08129 


EFFECT  OF  TIME  AND  METHOD  OF 
NITROGEN  APPLICATION  AND  SOURCE  OF 
NITROGEN  ON  THE  YIELD  AND  NITROGEN 
CONTENT  OF  CORN  (ZEA  MAYS  L.), 
Ridgetown  Coll.  of  Agricultural  Tech.  (Ontario). 
Soils  Div. 

C.  K.  Stevenson,  and  C.  S.  Baldwin. 
Agronomy  Journal,  Vol.  61,  No.  3,  p  381-384, 
May-June,  1969.  6  tab,  1 1  ref. 

Descriptors:  'Ureas,  Ammonium  compounds, 
Nitrogen,  'Corn,  Clays,  Grains  (Crops),  'Crop 
production,  'Crop  response,  Fertilization,  'Appli- 
cation methods,  Soil  treatment,  'Seasonal. 

Fall  plowdown,  spring  preplant,  and  side-dress  ap- 
plications of  nitrogen  were  compared  in  field  ex- 
periments on  Brookston  clay,  Brookston  clay 
loam,  and  Haldimand  silt  loam  soils.  Ammonium 
nitrate,  urea,  and  anhydrous  ammonia  were  com- 
pared at  56,  112,  168,  and  224  kg  N/ha.  Spring  ap- 
plication (preplant  or  side-dress)  producted  higher 
grain  yields  than  fall  application  in  all  experiments 
regardless  of  the  rate  of  nitrogen  applied.  Preplant- 
ing  the  nitrogen  was  as  effective  in  increasing 
grain  yield  as  the  side-dress  method.  Yield  results 
with  fall-applied  nitrogen  were  poorer  on  the  clay 
soil  than  the  loam  soils.  Spring  application  of 
nitrogen  gave  370  to  2,610  kg/ha  higher  yield  of 
corn  grain  than  fall  application  on  clay  soils,  and 
200  to  1 160  kg/ha  higher  yield  of  corn  grain  on  the 
loam  soils.  No  rate  of  nitrogen  applied  in  the  fall 
was  found  that  would  give  the  same  yield  as  the 
optimum  rate  applied  in  the  spring.  The  three 
nitrogen  materials  gave  similar  results  whether  ap- 
plied in  the  fall  or  in  the  spring.  The  nitrogen  con- 
tent of  the  grain  varied  with  the  time  and  method 
of  application  of  nitrogen.  Grain  from  plots  that 
received  nitrogen  in  the  fall  was  markedly  lower  in 
percent  nitrogen  than  grain  from  plots  that 
received  nitrogen  in  the  spring.  (Skogerboe- 
Colorado  State) 
W72-08131 


WIND  VARIATION  AND  SPRINKLER  WATER 
DISTRIBUTION, 

Technion-Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

I.  Seginer. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol.  95,  No. 

IR2,  p  261-274,  June,  1969. 10  fig,  4  tab,  5  ref. 

Descriptors:  'Irrigation,  'Sprinkler  irrigation, 
'Wind  velocity,  Water  distribution  (Applied),  'Ir- 
rigation efficiency,  Optimization,  'Distribution 
patterns. 

The  superimposed  distribution  pattern  of  a  moving 
sprinkling  lateral  is  not  equal  to  that  of  a  solid  set 
employing  the  same  sprinklers,  whenever  wind 
variations  occur  between  positions  of  the  lateral. 
Variations  perpendicular  to  the  lateral  have  the 
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most  significant  effect,  resulting  in  convergence  or 
divergence  of  two  adjacent  patterns.  The 
uniformity  coefficient  increases  (improves)  and 
the  mean  depth  of  water  increases  with  increased 
convergence.  The  effect  on  the  uniformity  coeffi- 
cient is  more  pronounced  as  the  spacing  between 
lateral  positions  increases.  For  every  wind  regime 
there  is  an  optimum  direction  of  the  laterals  for 
which  the  overall  uniformity  is  highest.  (Skoger- 
boe-Colorado  State) 
W72-08132 


NUTRIENTS       IN       AGRICULTURAL       TILE 
DRAINAGE, 

Federal  Water  Pollution  Control  Administration, 

Alameda,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08134 


SOIL  WATER  POTENTIAL  AND  WATER  CON- 
TENT PROFILES  WITH  WHEAT  UNDER  LOW 
SPRING  AND  SUMMER  RAINFALL, 

Agricultural   Research   Service,   Pullman,   Wash. 

Soil  and  Water  Conservation  Research  Div. 

R.  I.  PAPENDICK,  V.  L.  Cochran,  and  W.  M. 

Woody. 

AgronJ.  63  (5):  731-734.  1971. 

Identifiers:     Northwest,     Pacific,     Penetration, 

Potential,  Profiles,  Psychrometry,  Rainfall,  Root, 

Soil,  Spring,  Summer,  Thermocouple,  Triticum- 

Aestivum-M,  Wheat-M. 

Soil  water  potentials  and  water  contents  in  the 
wheat  (Triticum  aestivum  L.)  root  zone  of  several 
soils  were  measured  (by  thermocouple 
psychrometry)  late  in  the  growing  season  under 
Pacific  Northwest,  USA  conditions  of  low  spring 
and  summer  rainfall.  All  profiles  exhibited  low 
potentials  in  the  surface  1  to  1 .5  m  of  soil,  followed 
by  a  region  of  steep  potential  gradient  over  a  depth 
increment  of  30  cm  or  more.  Below  this  region  the 
energy  values  were  relatively  constant  with  depth. 
In  the  dry  zone  the  soil  water  potential  in  some 
cases  reached  -45  bars  at  the  60-  or  90-cm  depth, 
and  in  one  case,  -40  bars  at  the  150-cm  depth.  With 
coarser-textured  soils  the  potential  gradient  across 
the  moist  to  dry  zone  was  steeper  as  compared 
with  a  finer-textured  soil.  Depth  of  root  penetra- 
tion appeared  to  coincide  with  the  base  of  the 
steep  water-potential  gradient.  Plant  wilting  was 
absent  or  not  pronounced  when  potentials  below 
the  steep  gradient  zone  were  -2  bars  or  higher;  per- 
manent or  severe  wilting  occurred  when  the  poten- 
tial was  -10  to-8  bars.  Soil  water  potentials  in  the 
surface  1.5  m  of  soil  were  8  to  10  bars  lower  with 
110  and  220  kg  N/ha  applications  on  wheat  than 
with  no  N.  In  most  cases  the  water  content  profiles 
of  the  root  zone  bore  little  resemblance  to  the  cor- 
responding potential  profiles.  These  results  in- 
dicate that  in  the  field  the  lower  limit  of  water  ex- 
traction by  wheat  may  reach  -40  bars  or  lower. 
However,  the  mobility  of  water  in  the  root  zone  or 
adjacent  layers  underlying  the  root  zone  of  the 
field  soil  is  probably  more  important  to  the  con- 
cept of  water  availability  for  plants  than  the  actual 
energy  status  per  se. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-08137 


SEEPAGE  FROM  SHALLOW  OPEN  CHANNEL, 

Washington   Univ.,   Seattle.   Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-08204 


OPTIMAL  IRRIGATION  QUANTITY  AND 
FREQUENCY, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  En- 
gineering. 

Ipai  Wu,  and  T.  Liang. 

Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol.  98,  No. 
IR1,  Paper  8776,  p  117-133,  March  1972.  10  fig,  4 
tab,  2  ref . 


Descriptors:  'Optimization,  'Irrigation  practices, 
'Operations  research,  Mathematical  models,  Cost 
analysis,  Soil  moisture,  Vegetable  crops, 
Evapotranspiration,  Tensiometers,  Rots,  Field 
capacity,  Lettuce,  Hawaii,  'Irrigation  efficiency, 
'Crop  production. 
Identifiers:  Celery. 

Mathematical  models  are  derived  to  aid  in  select- 
ing optimal  soil  moisture  levels  for  maximum  crop 
yield  in  irrigation  farming.  Minimum  irrigation  cost 
over  the  entire  growth  period  is  selected  as  the 
principal  criterion  for  determining  optimal  irriga- 
tion practices.  Optimal  irrigation  frequency  and 
quantity  needs  vary  between  different  crops. 
Evaluation  of  the  models  indicates  that  these 
specific  needs  can  be  determined  when  irrigation 
costs  and  average  consumptive  use  are  known. 
Major  irrigation  cost  consists  of  the  expense  in 
purchasing  and  delivering  water  and  the  economic 
losses  caused  by  crops  grown  under  unfavorable 
soil  moisture  conditions.  The  models  are  based 
upon  two  different  irrigation  practices:  (1)  Soil 
moisture  kept  equal  or  below  the  optimal  soil 
moisture  and  (2)  Soil  moisture  allowed  to  fluctuate 
above  or  below  the  optimal  soil  moisture.  A 
technique  for  assessing  optimal  soil  moisture,  crop 
yield  and  cost  functions  is  further  developed  from 
irrigation  experiments  in  Hawaii  with  lettuce  and 
celery.  Results  show  that  lettuce  produces  its  max- 
imum yield  at  soil  moisture  less  than  field  capaci- 
ty, and  celery  produces  a  greater  yield  at  field 
capacity.  This  demonstrates  that  general  irrigation 
practice,  irrigating  to  field  capacity,  is  not  always 
the  optimal  irrigation  schedule.  (Bell-Cornell) 
W72-08256 


DISPOSAL  OF  LIQUID  WASTES  FROM  PAR- 
LORS AND  MILKHOUSES, 

Pennsylvania    Agricultural    Experiment    Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08393 


AVAILABILITY    AND    USE    OF    WATER    IN 
NEBRASKA,  1970, 

Geological  Survey,  Lincoln,  Neb. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-08409 


SELECTED  TERMS  IN  FISH  CULTURE. 

Food  and  Agriculture  Organization  of  the  United 

Nations,      Rome      (Italy).      Terminology      and 

Reference  Section. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08414 


DEEP  PERCOLATION   THROUGH   PULLMAN 
SOIL  IN  THE  SOUTHERN  HIGH  PLAINS, 

Southwestern    Great    Plains    Research    Center. 

Bushland,  Tex. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08417 


SOIL  LOSS  FROM  TILE-OUTLET  TERRACES, 

Agricultural  Research  Service,  Ames,  Iowa. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08419 


RESPONSE  OF  PLANT  WATER  POTENTIAL 
TO  THE  IRRIGATED  ENVIRONMENT  OF 
SOUTHERN  IDAHO, 

Agricultural  Research  Service,  Kimberly,  Idaho. 
Snake  River  Research  Center. 
J.W.Cary.andJ.  L.Wright. 
Agricultural  Research  Service,  Kimberly,  Idaho. 
Snake  River  Research  Center. 
Identifiers:    Beta-Vulgaris-D,   Climate,   Environ- 
ment,   Hordeum-Vulgaris-M,    Idaho,    Irrigated, 
Medicago-Sativa-D,  Micro,  Moisture,  Phaseolus- 
Vulgaris-D,    Pisum-Sativum-D,    Plant,    Potential, 
Soil,  Solanum-Tuberosum-D,  Southern,  Tempera- 
ture, Transpiration,  Triticum-Aestivum-M,   Zea- 
Mays-M. 


Laboratory  studies  have  shown  that  plant  water 
potential  affects  a  number  of  key  processes  in- 
volved in  growth,  but  there  has  been  almost  no  in- 
formation on  what  levels  of  water  potential  occur 
under  irrigated  conditions  in  the  field.  Plant  water 
potential  in  irrigated  crops  of  Zea  mays,  Triticum 
aestivum,  Hordeum  vulgare,  Phaseolus  vulgaris, 
Pisum  sativum,  Solanum  tuberosum,  Beta  vul- 
garis, and  Medicago  sativa,  L.  was  measured 
throughout  the  growing  season  in  southern  Idaho. 
Soil  moisture  conditions  and  potential  evapotrans- 
piration were  monitored.  Daily  changes  in  plant 
water  potential  varied  from  less  than  5  bars  to 
more  than  20  bars,  while  random  sampling  of  sup- 
posedly homogeneous  sets  of  plants  showed  an 
average  variation  of  about  2  bars.  Changes  due  to 
differences  in  soil  moisture  were  also  detected, 
even  though  the  soil  moisture  potential  was  kept 
high  enough  for  near-optimum  crop  production. 
Though  the  crops  differed  widely  in  their  response 
to  changes  in  environment,  the  plant  water  poten- 
tial was  strongly  affected  by  microclimatic  condi- 
tions. Day-to-day  changes  in  plant  water  potential 
generally  correlated  more  closely  with  changes  in 
potential  evapotranspiration  than  with  changes  in 
soil  moisture  content.  Many  of  the  daily  changes 
observed  in  the  plants  remain  unexplained,  how- 
ever. In  general,  the  average  water  potential  levels 
of  all  the  field-grown  plants  were  lower  than  levels 
reported  from  growth  chamber  studies.  Potentials 
seldom  rose  above  -8  bars  and  were  never  ob- 
served above  -5  bars. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-08420 


EFFECT  OF  PHOSPHORUS  NUTRITION  ON 
WATER  METABOLISM  AND  WATER  STATUS 
IN  PLANTS  UNDER  ADVERSE  MOISTURE 
CONDITIONS,  (IN  RUSSIAN), 

Kazan  Agricultural  Inst.  (USSR). 

F.  D.  Samuilov. 

Dokl  Akad  Nauk  SSSR  Ser  Biol.  197  (2):  484-487. 

1971.  Illus. 

Identifiers:  Adverse,  Cellular,  Corn-M,  Drought, 

Energy,      Metabolism,      Moisture,      Nutrition, 

Phosphorus,    Plants,    Resistance,    Stabilization, 

Structures. 

One  of  the  ways  to  lessen  the  effect  of  drought  and 
flooding  on  the  water  status  of  plants  and  to  in- 
crease their  resistance  to  these  unfavorable  condi- 
tions is  to  create  a  high  level  of  P  nutrition  at  the 
beginning  of  plant  development.  The  positive  ef- 
fect of  high  P  nutrition  on  the  water  status  of 
plants  is  related  to  favorable  changes  in  energy 
metabolism  and  metabolism  of  plants  which  stabil- 
ize intracellular  structures  and  maintain  the  nor- 
mal functions  of  cells,  which  in  turn  leads  to  an  in- 
crease of  plant  resistance  to  the  effect  of  adverse 
moisture  conditions,  drought  and  flooding.  Corn 
was  studied. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08421 


USE  OF  LOCAL  WATER  RESOURCES  FOR  IR- 
RIGATION (OROSHENIYE  MESTNYMI  VOD- 
NYMI  RESURSAMI), 

I.  A.  Chuprin,  and  N.  F.  Lobov. 
Rossel'khozizdat,  Moscow,  1970.  128  p. 

Descriptors:  'Irrigation,  'Irrigation  systems,  'Ir- 
rigation practices,  'Water  resources  development, 
'Farms,  Crop  production,  Cultivation,  Fertiliza- 
tion, Land  reclamation,  Flood  plain  zoning,  Sur- 
face irrigation,  Subsurface  irrigation,  Sprinkler  ir- 
rigation, Irrigation  engineering,  Irrigation  design. 
Irrigation  canals,  Irrigation  efficiency,  Irrigation 
operation  and  maintenance,  Water  sources,  Water 
utilization. 

Identifiers:  'RSFSR,  Caucasus,  Volga  River, 
Kolkhozes,  Sovkhozes. 

This  publication  on  irrigation  was  compiled  on  the 
basis  of  recent  advances  made  in  the  application  of 
local  water  resources  to  agricultural  lands  in  the 
southern  part  of  european  Russia.  The  book  pro- 
vides information  on  the  construction  and  opera- 
tion of  irrigation  systems  and  describes  modern 
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crop-irrigation  practices  in  different 
geomorphological  and  land  reclamation  zones. 
Local  water  resources  in  dry  eastern  regions  of  the 
Northern  Caucasus  and  Volga  River  are  examined 
in  terms  of  the  use  of  these  waters  for  irrigation  by 
kolkhozes  and  sovkhozes  of  the  area.  (Josefson- 
USGS) 
W72-08430 


INSTITUTIONAL  INFLUENCES  IN  IRRIGA- 
TION WATEU  MANAGEMENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
L.  W.  Trock. 

Paper  presented  to  the  Environmental  Protection 
Agency's  National  Conference  on  Managing  Ir- 
rigated Agriculture  to  Improve  Water  Quality. 
May  1972. 11  p.  4  ref.  OWRR  B-025-TEX  (9). 

Descriptors:  'Irrigation,  institutions,  Drainage, 
Economics,  Resources  development,  *Water  allo- 
cation (Policy),  Irrigation  efficiency,  Administra- 
tion, 'Distribution  systems,  Irrigation  practices, 
'Water  rights,  'Irrigation  districts,  Water  rates. 
Identifiers:  'Rio  Grande  Valley. 

Among  the  many  institutional  influences  that  af- 
fect the  development  and  use  of  water  and  land  in 
the  Lower  Rio  Grande  Valley  are  (1)  a  prolifera- 
tion of  special  districts  (2)  inappropriate  water 
management  policies,  (3)  uncertainties  in  water 
rights  and  (4)  numerous,  competing  governmental 
entities  involved  in  planning  for  and  administra- 
tion of  water  resources.  For  more  efficient 
management  of  water  used  in  irrigation  of  crops  it 
is  recommended  that  small,  underdeveloped  irriga- 
tion districts  be  consolidated,  and  that  systems 
rehabilitation  be  accomplished.  Water  meters 
should  be  used  to  measure  deliveries  of  water  to 
reduce  the  incidence  of  over-irrigation  and  extend 
the  supply.  To  overcome  resistance  to  changes  in 
district  organizations  and  managerial  policies, 
widespread  and  intensive  educational  programs, 
emphasizing  the  benefits  of  more  efficient  water 
management,  will  be  necessary.  To  provide  for 
desirable  levels  of  investment  in  water  supply  and 
distribution  systems,  uncertainties  of  rights  must 
be  eliminated.  To  promote  allocation  of  water  so 
that  it  is  most  productively  used,  rights  should  be 
negotiable.  A  change  in  water  laws  may  be  neces- 
sary. Development  of  drainage  systems  to  solve 
problems  of  flooding,  salinity,  etc.  will  be 
facilitated  by  cooperative  efforts  among  state, 
federal,  and  local  agencies  having  responsibility 
for  flood  control  and  drainage.  Integration  of 
water  supply,  drainage  and  flood  management 
systems  appears  necessary.  This  will  require  con- 
siderable redevelopment  of  facilities  and  reassign- 
ment of  responsibility  for  control  of  systems. 
(Runkles-Texas) 
W72-08458 


WINTERFAT  SEEDLINGS  EMERGE  BEST 
FROM  SHALLOW  SEEDLING,  MODERATELY 
DRY  SOIL, 

Forest  Service  (USDA),  Albuquerque,  N.  Mex. 

Rocky  Mountain  Forest  and  Range  Experiment 

Station. 

H.W.Springfield. 

Journal  of  Range  Management,  Vol  24,  No  5,  p 

395-397,  1971. 

Identifiers:  Eurotia  lanata,  Seedlings,  'Soil,  Win- 

terfat,  'Planting  management,  'Soil  moisture. 

Seeds  of  winterfat  (Eurotia  lanata)  were  planted  at 
4  depths  in  3  soils  held  at  5  moisture  levels.  Emer- 
gence was  best  from  the  1/16-inch  depth,  and 
when  soil  moisture  was  nearer  field  capacity  than 
saturation. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08471 


THE  REWA  PEAT  BOG  AND  RELATED  CLAY 
HORIZONS, 

Department  of  Agriculture,  Suva  (Fiji). 

M.  E.  Adams. 

Fiji  Agric  J.,  Vol  32,  No  1,  p  3-8,  1970.  Illus.  Map. 

Identifiers:    Agriculture,    Auger,    'Bogs,    Clay, 

Ferns-P,  Fiji,  'Peat,  Rewa,  Sedges-M,  'Swamps. 

The  Rewa  peat  swamp  covering  2200  acres  on  the 
right  bank  of  the  Rewa  delta  is  up  to  9  ft.  deep, 
between  5  ft.  and  1 1  ft.  above  mean  sea  level  and 
composed  of  the  remains  of  sedges  and  ferns.  It  is 
interspersed  by  silty  clay  horizons  of  alluvial 
origin  and  underlain  by  sandy  estuarine  deposits. 
A  new  type  of  peat  auger  was  developed  to  survey 
the  bog.  It  is  possible  that  the  peat  may  be 
reclaimed  for  pastoral  use  by  surface  drainage,  or 
for  arable  use  by  warping. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08472 


SOME  RESULTS  OF  INVESTIGATIONS  ON 
EROSION  CONTROL  IN  CORN  STANDS,  (IN 
RUSSIAN), 

F.  A.  Mironchenko,  and  A.  T.  Kolpakov. 
Sb  Nauchn  Tr  Donsk  S-Kh  Inst.  4  (3):  19-27. 1968. 
Identifiers:  Control,  Corn-M,  Erosion,  Furrowing, 
Ridging,  Stands,  USSR,  Yield. 

Ridging  and  furrowing  with  check  dams  at  inter- 
vals of  4.2  m  simultaneously  with  intertillages  is  an 
efficient  practice  enhancing  retention  of  storm  ru- 
noff and  erosion  in  wide-row,  single-grain  corn 
stands  on  slopes  with  gradients  3-3.5  deg  in  the 
Rostov  Region.  The  practice  increased  the  yields 
of  green  mass  with  cobs  of  milky  waxy  ripeness  by 
10.3%  on  the  average  during  3  yr.-Copy right  1972, 
Biological  Abstracts,  Inc. 
W72-08486 


CHANCE         CONSTRAINED  RESERVOIR 

MODEL, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-07997 


COUNCIL  BLUFF  RESERVOIR,  POTOSI 
RANGER  DISTRICT,  CLARK  NATIONAL 
FOREST,  IRON  COUNTY,  MISSOURI  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Forest  Service  (USDA),  Milwaukee,  Wis.  Eastern 
Region. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  863-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  17, 1971.  20  p,  1  map,  6 
append. 

Descriptors:  'Recreation  facilities,  'Environmen- 
tal effects,  'Dam  construction,  'Reservoir  con- 
struction, 'National  forests,  Reservoirs,  National 
recreational  areas,  Conservation,  Project 
planning,  Recreation,  Streams,  Lakes,  Dams,  Wil- 
dlife habitats,  Water  resources  development, 
Recreation  demand,  'Missouri. 
Identifiers:  'Environmental  impact  statements, 
'Big  River  (Mo.),  'Clark  National  Forest  (Mo.). 

The  project  area  will  occupy  14  square  miles  of 
Ozark  highland  terrain  in  the  Clark  National 
Forest.  The  reservoir  will  be  created  by  the  con- 
struction of  a  dam  on  Big  River  in  Iron  County, 
Missouri.  The  project  will  change  a  free-flowing 
stream  to  a  reservoir.  Construction  will  have  tem- 
porary effects  on  air  and  water.  Public  use  of 
facilities  will  create  the  potential  for  more  per- 
manent effects.  The  stream's  ecosystem  will  be 
replaced  with  a  lake  ecosystem,  and  upland  game 
animal  habitat  will  be  lost  through  inundation.  A 
major  effect  of  the  project  will  be  its  impact  on  the 
inhabitants  of  the  valley.  The  area's  economy  will 
be  changed  from  one  oriented  toward  limited 
agriculture  to  one  oriented  to  recreation.  The  pro- 
ject will  aid  in  satisfying  the  future  demand  for 
outdoor  recreation  opportunities.  The  only  alter- 
native to  the  project  is  no  development.  Irreversi- 
ble commitments  of  resources  include  the  loss  of 
two  miles  of  Upper  Big  River,  inundation  of  440 
acres  of  upland,  and  the  loss  of  narrow  precipitous 
rock-walled  valleys  formed  by  the  cutting  action 
of  streams.  Comments  of  other  agencies  are  in- 
cluded. (Horwitz-Florida) 
W72-08002 


CLIFTY  CREEK  LAKE,  CLIFTY  CREEK, 
WABASH  RIVER  BASIN,  INDIANA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08005 


THE  DISTRIBUTION  OF  ROOTS,  WATER  AND 
MINERALS  AS  A  RESULT  OF  TRICKLE  IR- 
RIGATION, 

Hebrew    Univ.,    Rehovoth    (Israel).    Faculty    of 

Agriculture. 

D.  Goldberg,  B.  Gornat,  and  Y.  Bar. 

J  Am  Soc  Hort  Sci.  96  (5):  645-648.  1971.  Illus. 

Identifiers:    Distribution,    Irrigation,    Minerals, 

Roots,  Salinity,  Trickle. 

The  effect  of  trickle  irrigation  on  the  distribution 
of  roots,  water  and  minerals  was  studied  in  a  3- 
dimensional  soil  profile.  Root  exploration  was 
shallow,  mainly  to  a  depth  of  10  cm  and  concen- 
trated close  to  the  nozzles.  The  content  of  soluble 
salts,  including  those  added  as  fertilizer,  was  high 
in  the  upper  3  cm,  especially  midway  between  ad- 
jacent nozzles.  When  P  and  N  were  added  with  the 
irrigation  water,  P  tended  to  accumulate  beside 
and  below  the  nozzles,  while  the  N  was  leached 
below  the  nozzles  and  also  accumulated  in  the  area 
between  them.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08468 


THE  INFLUENCE  OF  MULCHING  WITH 
PLASTICS  UPON  THE  THERMIC  AND  WATER 
CONDITIONS  IN  SOIL,  (IN  RUMANIAN), 

Institutul  Agronomic,  Bucharest  (Rumania). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08488 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


ALGAE  CONTROL  BY  MIXING,  STAFF  RE- 
PORT ON  KEZAR  LAKE  IN  SUTTON,  NEW 
HAMPSHIRE. 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-07890 


SALT  CREEK  LAKE,  SALT  CREEK,  SCIOTO 
RIVER  BASIN,  OHIO  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08006 


LAPWAI  CREEK,  CULDESAC,  IDAHO  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08007 


FINAL       ENVIRONMENTAL       STATEMENT, 
SHOBE      CANYON      CHANNEL      CLEARING 
(FINAL   ENVIRONMENTAL   IMPACT   STATE- 
MENT). 
Army  Engineer  District,  Walla  Walla,  Wash. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  388-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  8,  1971.  41  p,  2 
chart,  2  map,  19  append. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


Descriptors:  *Oregon,  'Flood  protection,  'Chan- 
nel improvement,  'Environmental  effects,  Flood 
damage,  Flow  control,  Flooding,  Flood  plains, 
Storm  runoff,  Flood  flow,  Channeling,  Erosion 
control,  Soil  erosion,  Surface  runoff,  Vegetation 
regrowth,  Streamflow,  Channel  erosion,  Cost- 
benefit  ratio,  Construction  costs,  Project  planning. 
Identifiers:  'Environmental  impact  statements, 
*Shobe  Creek  (Ore.). 

The  project  consists  of  post-flood  clearing  and 
channel  reshaping  through  a  one  mile  portion  of 
Shobe  Creek,  in  and  near  Heppner,  Oregon.  The 
area  is  presently  marked  by  severe  flood  damage. 
The  project  is  designed  to  reduce  immediate  flood 
damage  potential  and  act  as  a  temporary  flood 
control  measure.  Aside  from  reduced  flooding 
potential,  the  primary  environmental  impact  will 
be  a  change  in  visual  qualities.  Compared  with 
present  flood  damage  conditions,  the  proposed 
work  will  be  an  aesthetic  improvement.  Soil  sur- 
faces remaining  after  constuction  will  be  seeded  to 
reduce  erosion  and  improve  appearances.  The 
only  adverse  effects  will  be  temporary  local 
disturbance  from  construction  work  and  the  possi- 
ble burning  of  debris.  Alternatives  to  the  project 
include  no  federal  help  in  flood  damage  clean  up 
and  protection  and  foregoing  the  proposed  tempo- 
rary protective  work  and  attempting  permanent 
solutions.  However,  permanent  solutions  would 
require  extra  time  for  implementation  and  result  in 
interim  community  vulnerability.  Moreover,  local 
interests  are  not  capable  of  taking  immediate  cor- 
rective action.  Comments  of  various  interested 
agencies  are  set  forth.  (Blank-Florida) 
W72-08008 


YEAGER  DITCH  PROJECT  MEASURE, 
SOUTHEAST  TEXAS  RESOURCE  CONSERVA- 
TION AND  DEVELOPMENT  PROJECT,  TEXAS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08009 


COSUMNES  RP7ER  DIVISION,  INITIAL 
PHASE,  CENTRAL  VALLEY  PROJECT, 
CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08 A. 
W72-08010 


PORT  JEFFERSON  HARBOR,  NEW  YORK 
NAVIGATION  PROJECT  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  137-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  1971.  40  p,  1  map,  16 
append. 

Descriptors:  'New  York,  'Channel  improvement, 
'Navigation,  'Ships,  'Dredging,  'Environmental 
effects,  Oil  industry,  Oil  pollution,  Harbors, 
Transportation,  Turbidity,  Channeling,  Spoil 
bank,  Bottom  fish,  Annual  benefits,  Water  quali- 
ty, Wind  tides,  Tides,  Intertidal  areas,  Project 
planning,  Oil  spills,  Shellfish. 
Identifiers:  Environmental  impact  statements, 
'Port  Jefferson  Harbor  (N.Y.). 

The  project  consists  of  channel  dredging,  to  a 
depth  of  40  feet  at  mean  low  water  and  a  width  of 
350  feet  from  deep  water,  in  Long  Island  Sound  to 
the  head  of  Port  Jefferson  Harbor,  New  York.  At 
present  T-2  tankers  are  delayed  as  long  as  9  hours 
in  waiting  for  high  tide.  Additional  navigation  dif- 
ficulties will  occur  when  T-2  tankers  are  replaced 
by  larger,  more  economical  tankers.  The  primary 
environmental  impact  of  the  project  will  be  more 
efficient  and  safer  water  delivery  of  petroleum 
products,  yielding  economic  benefits  to  the  area's 
increasing  population.  The  possibility  of  oil  pollu- 
tion will  be  reduced  because  inbound  petroleum 


products  would  be  handled  with  fewer  but  larger 
tankers.  Construction  will  be  performed  by 
hydraulic  dredge  with  the  spoil  disposal  site  to  be 
selected  during  advanced  planning.  Dredging  will 
cause  a  temporary  increase  in  turbidity  and  some 
slight  damage  to  shellfish  habitat.  Finfish  and  an- 
glers would  benefit  from  channel  enlargement.  No 
unavoidable  adverse  effects  have  been  identified, 
except  for  slight  damage  to  shellfish  habitat.  An  al- 
ternative plan  for  an  offshore  terminal  was  studied 
but  was  not  considered  economically  feasible.  The 
comments  of  interested  agencies  are  included. 
(Blank-Florida) 
W72-08011 


OPEN  CHANNEL  WORK,  OHIO  RIVER, 
PENNSYLVANIA,  WEST  VIRGINIA,  OHIO, 
KENTUCKY,  INDIANA,  AND  ILLINOIS  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Ohio  River  Div.  Labs. ,  Cincinnati. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  065-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  19,  1971.  47  p,  19  ap- 
pend. 

Descriptors:  'Ohio  River,  'Dredging,  'Naviga- 
tion, 'Channel  improvement,  'Environmental  ef- 
fects, Transportation,  Barges,  Boats,  Channels, 
Inland  waterways,  Turbidity,  Impaired  water 
quality,  Water  pollution  effects,  Aquatic  environ- 
ment, Aquatic  animals,  Aquatic  microorganisms, 
Aquatic  plants,  Fish  populations,  Freshwater  fish. 
Identifiers:  'Environmental  impact  statements. 

The  project  consists  of  annual  snagging  and 
dredging  of  the  Ohio  River  to  provide  a  minimum 
channel  depth  of  9  feet  for  commercial  and  recrea- 
tional navigation.  The  following  methods  will  be 
used  for  handling  dredge  material  and  snags:  (1) 
dredging  by  suction  dredge  and  disposal  along  the 
bank  and  in  water  areas;  (2)  dredging  by  dragline, 
clamshell,  or  dipper  dredge  into  dump  scows  and 
disposal  into  water  areas;  (3)  removal  of  snags  and 
disposal  on  nearby  bank  areas  and/or  burning.  The 
following  benefits  would  be  obtained  from  the  pro- 
ject: (1)  a  facility  for  safe  recreational  use,  (2)  an- 
nual transportation  savings  of  $335,000,000,  (3) 
continued  operation  of  water  oriented  industrial 
facilities,  and  (4)  navigation  improvements.  The 
project's  adverse  environmental  effects  include 
the  following:  (1)  destruction  of  aquatic  organisms 
and  microorganisms;  (2)  the  indirect  effect  of  tur- 
bidity and  suspended  solids  on  both  aquatic  organ- 
isms and  aquatic  habitat;  (3)  destruction  of  fish 
cover  and  attractors;  (4)  temporary  of  streambank 
wildlife  habitat;  and  (5)  limited  air  pollution.  Vari- 
ous alternatives  are  examined.  The  comments  of 
interested  agencies  are  set  forth.  (Blank-Florida) 
W72-08012 


GREAT  FALLS  FLOOD  CONTROL  PROJECT, 
SUN  RIVER,  MONTANA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Neb. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08013 


DUBOIS,  PENNSYLVANIA  LOCAL  FLOOD 
PROTECTION  PROJECT,  SANDY  LICK 
CREEK  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Pittsburgh,  Pa. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  358-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  28, 1971. 14  p,  4  disc. 

Descriptors:  'Pennsylvania,  'Flood  protection, 
'Channel  improvement,  'Floodproofing,  'En- 
vironmental effects,  Dikes,  Floodways,  Reservoir 
construction,  Alteration  of  flow,  Average  flow, 
River  beds,  River  flow,  Bank  protection,  Flood 
routing,  Non-structural  alternatives,  Sediment 
control,  Silts,  Water  pollution  sources,  Turbidity. 
Identifiers:  'Environmental  impact  statements, 
'Dubois  (Penn). 


A  flood  control  project  is  proposed  to  reduce  an- 
nual flood  damages  in  and  near  Dubois,  Pennsyl- 
vania. The  project  will  consist  of  widening, 
deepening,  and  realignment  of  Sandy  Lick  Creek 
and  an  auxilliary  channel  on  Falls  Creek.  Turbidity 
and  sedimentation  resulting  from  construction  are 
the  only  adverse  environmental  effects.  Contract 
controls  will  be  implemented  to  reduce  these  con- 
ditions and  to  provide  measures  to  reduce  soil  ero- 
sion from  exposed  banks.  Present  plans  call  for 
stream  bank  vegetation  to  be  replaced  by  grass 
cover  over  90%  of  the  project's  reach,  while  trees 
and  shrubs  will  be  planted  in  the  remaining  10%.  A 
variety  of  structural  and  non-structural  alterna- 
tives were  considered,  including:  no  action,  flood 
plain  management,  dikes  and  floodwalls,  and 
reservoir  systems.  None  of  the  alternatives  would 
provide  less  adverse  environmental  effects  than 
the  proposed  project.  The  project  plan  will  also 
offer  expanded  recreation  opportunity  by  supple- 
menting municipal  recreation  facilities.  No  objec- 
tions to  the  proposal  were  registered  by  state  or 
federal  entities.  (Blank-Florida) 
W72-08014 


LAS  CRUCES  LOCAL  PROTECTION,  LAS 
CRUCES,  NEW  MEXICO  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Albuquerque,  N.  Mex. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08016 


SHORT  BAYOU  DRAINAGE  DISTRICT  PRO- 
JECT MEASURE,  SOUTHEAST  DELTA  RC 
AND  D  PROJECT,  MISSISSIPPI  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  656-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  28, 1971.  16  p. 

Descriptors:  'Mississippi,  'Environmental  ef- 
fects, 'Drainage  systems,  'Channel  improvement, 
'Drainage  programs,  'Flood  control,  Canal  con- 
struction, Channels,  Soil  mechanics,  Floodways, 
Irrigation  canals,  Flood  protection,  Surface 
drainage,  Drainage  districts,  Drainage  area,  Irriga- 
tion programs,  Farms,  Agricultural  watersheds, 
Landscaping,  Wild  life  habitats.  Land  clearing, 
Land  management. 
Identifiers:  'Environmental  impact  statements, 
'Short  Bayou  Drainage  District  (Miss.). 

The  project  is  designed  to  assist  agriculture  in  Mis- 
sissippi through  a  reduction  in  flooding  and  an  im- 
provement in  surface  drainage.  The  project  con- 
sists of  improving  8.2  miles  of  existing  channels. 
These  channels  were  installed  many  years  ago  but 
never  afforded  adequate  protection.  An  ac- 
celerated land  treatment  program  would  also  be  in- 
itiated. There  is  presently  little  opportunity  for 
fishing,  hunting,  or  recreational  use  of  the  area. 
The  environmental  impact  of  the  project  includes 
a  reduction  in  flood  intensity  and  duration,  a 
reduction  in  sedimentation  and  sheet  erosion,  a 
loss  in  wildlife  habitat  involving  47  acres  of 
ditchbank,  direct  benefits  to  agriculture,  and 
aesthetic  losses.  Adverse  environmental  effects 
include  the  loss  of  47  acres  of  trees  and  shrubs 
from  ditch  bank  construction  and  the  loss  of  occa- 
sional water  holding  depressions  for  waterfowl  to 
visit.  There  is  no  feasible  alternative  since  the 
canals  already  exist.  Annual  losses  will  be  about 
$38,000  if  the  project  is  not  carried  out.  The  long 
term  effect  of  the  project  will  be  the  make  already 
excellent  agricultural  land  even  better.  No  irrever- 
sible commitment  of  resources  is  involved.  Agen- 
cy comment  is  favorable.  (Grant-Florida) 
W2-08018 


OKEECHOBEE  WATERWAY  (VICINITY  OF 
FT.  MYERS,  FLORIDA)  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Jacksonville,  Fla. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  872-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  27,  1971.  44  p,  1  map, 
8  tab. 

Descriptors:  'Environmental  effects,  'Channel 
improvement,  'Dredging,  'Florida,  'Navigation, 
Inland  waterways,  Turbidity,  Impaired  water 
quality,  Sediment-water  interfaces,  Sedimenta- 
tion, Bridges,  Navigable  waters,  Oil  pollution,  Ex- 
cavation, Estuarine  environment,  Navigable 
rivers,  Oil  spills. 

Identifiers:  'Environmental  impact  statements, 
•Okeechobee  Waterway  (Fla.),  'Caloosahatchee 
River  (Fla.). 

An  enlargement  is  proposed  for  a  five-mile  reach 
of  the  existing  Okeechobee  Waterway  in  the 
Caloosahatchee  River  near  Ft.  Myers,  Florida. 
The  project  would  aid  commercial  navigation  by 
creating  longer  approaches  to  two  bridges  and  en- 
larging the  channel  from  8  feet  deep  and  90  feet 
wide  to  10  feet  deep  and  100  feet  wide.  These  im- 
provements will  reduce  the  possibility  of  oil  spills. 
Adverse  effects  stem  from  dredging  up  and 
redepositing  elsewhere  approximately  80  acres  of 
bottom  biota.  Temporary  turbidity  and  siltation 
will  also  occur  during  dredging.  No  rare  or  endan- 
gered species  of  botanical  or  zoological  origin  are 
known  to  exist  in  the  project  area.  The  only  alter- 
native considered  was  no-action.  However,  this 
would  have  an  adverse  economic  impact  on  the  Ft. 
Myers  area.  Without  the  enlarged  channel,  barges 
will  continue  to  operate  at  less  than  desirable  load- 
ing. Alternatives  respecting  disposition  of  the  ex- 
cavated material  were  considered.  The  plan 
selected  should  reduce  turbidity  at  a  reasonable 
cost.  Comments  of  interested  agencies  are  in- 
cluded. (Kohla-Florida) 
W72-08019 


STOCKTON  SHIP  CHANNEL  BANK  PROTEC- 
TION. SAN  FRANCISCO  BAY  TO  STOCKTON, 
CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  04D 
W72-08020 


PARK  RIVER  CONDUIT,  HARTFORD,  CON- 
NECTICUT (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-08021 


WATER  RESOURCES  DEVELOPMENT  IN  IL- 
LINOIS. 

Corps  of  Engineers,  Chicago,  111.  North  Central 
Div. 

January  1,  1971. 138  p,  3  map,  20  photo,  4  tab. 

Descriptors:  'Illinois,  'Water  resources  develop- 
ment, 'Navigation,  'Flood  control,  Beach  ero- 
sion, Shore  protection,  Damages,  Project  post- 
evaluation,  Project  planning,  River  basin  develop- 
ment, Multiple-purpose  projects,  Lake  Michigan, 
Ohio  River,  Mississippi  River,  Missouri  River, 
Channel  improvement,  Rivers,  Canals,  Dams,' 
Levees,  Harbors,  Inland  waterways,  Rivers  and 
Harbors  Act,  Flood  plains. 

Dlinois  Corps  of  Engineer  projects  are  described. 
Sixteen  completed  navigation  projects  and  seven- 
:y-seven  flood  control  projects,  mostly  along  the 
Mississippi  River,  are  described.  Projects  under- 
lay which  either  have  been  completed  to  the  ex- 
ent  of  beneficial  use  or  which  are  under  construc- 
ion  include  eight  extensive  navigation  projects, 
hirty-three  flood  control  projects,  and  two  beach 
irosion  projects.  Active  authorized  projects  await- 
ng  federal  funding  include  one  navigation  project, 
ive  flood  control  projects,  and  six  other  projects. 
)ther   authorized   projects    include   twenty-nine 


flood  control  projects.  Projects  under  special  con- 
tinuing authority  include  two  small  navigation  pro- 
jects, seven  small  flood  control  projects,  emergen- 
cy repairs  and  rescue,  snagging  and  clearing,  and 
flood  plain  information  reporting.  Numerous  cur- 
rent navigation,  flood  control,  and  comprehensive 
basin  studies  are  discussed.  Survey  investigations 
authorized  but  not  started  are  also  included  for 
navigation  and  flood  control.  (Grant-Florida) 
W72-08023 


IMPROVING  SURFACE  WATER  CONDITIONS 
THROUGH  CONTROL  AND  DISPOSAL  OF 
AQUATIC  VEGETATION,  PHASE  I: 
PROCESSING  AQUATIC  VEGETATION  FOR 
IMPROVED  HANDLING  AND  DISPOSAL  OR 
UTILIZATION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Agricultural 
Engineering;  and  Wisconsin  Univ.,  Madison. 
Dept.  of  Mechanical  Engineering. 
R.  G.  Koegel,  H.  D.  Bruhn,  and  D.  F.  Livermore. 
Wisconsin  Water  Resources  Center,  Madison, 
Technical  Completion  Report,  1972.  103  p,  18  fig, 
3  tab,  12  ref ,  7  append.  OWRR  B-018-WIS  (4). 

Descriptors:  'Aquatic  weed  control,  'Harvesting, 
'Dewatering,  'Moisture,  'Water  quality,  'Lakes, 
Wisconsin,  Water  pollution  control. 
Identifiers:  'Soil  conditioner,  Harvesting  rates, 
Compressing,  'Protein  concentrate,  'Silage, 
Presses,  Rubber-covered  rollers,  Mechanical  har- 
vesting. 

Mechanical  removal  of  the  excess  vegetation  from 
many  lakes  and  waterways  in  the  U.  S.  is  con- 
sidered an  ecologically  sound  approach.  The  rates 
at  which  aquatic  vegetation  can  be  harvested  and 
subsequently  handled  are  two  major  limiting  fac- 
tors in  mechanical  control  of  aquatic  plants. 
Research  on  the  latter  problem  is  emphasized.  The 
mass  of  plant  material  contains  about  90% 
moisture.  Over  half  of  this  may  be  entrained  sur- 
face moisture  and  can  be  removed  by  rubber- 
covered  rollers,  thus  reducing  the  weight  of 
material  to  be  handled  by  one-half  and  the  volume 
by  two-thirds  of  the  original  values.  Further 
moisture  removal  may  be  accomplished  by  means 
of  suitable  presses.  Chopping  with  conventional 
agricultural  forage  choppers  improves  the  han- 
dling characteristics  of  the  material  by  conven- 
tional conveyors  and  augers.  Large  quantities  of 
the  chopped,  dewatered  plant  material  may  be 
spread  on  lawns  or  used  as  a  soil  conditioner.  The 
plant  material  may  be  separated  into  a  high  liquid 
fraction  and  a  high  solids  fraction  using  ap- 
propriate presses.  Pressing  may  be  preceded  by  a 
process  designed  to  rupture  a  large  proportion  of 
the  plant  cells.  Heat  treatment  of  the  material 
results  in  better  dewatering  characteristics  and  a 
liquid  fraction  which  is  lower  in  solids.  A  protein 
concentrate  has  been  made  from  the  liquid  frac- 
tion, and  a  silage-like  product  has  been  made  from 
the  solid  fraction. 
W72-08069 


RESULTS   OF   STUDYING    WINTER   IRRIGA- 
TION  ON   DRAINED    IRRIGATED   AGRICUL- 
TURAL        FIELDS         (REZUL'TATY         ISS- 
LEDOVANIY  PO  ZIMNEMU  OROSHENIYU  NA 
DRENIROVANNYKH     ZEMLEDEL'CHESKIKH 
POLYAKH  OROSHENIYA), 
Severnyi        Nauchno-Issledovatelskii        Institut 
Gidrotekhniki  i  Melioratsii,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08073 


APPLICATION  OF  DIGITAL  COMPUTERS  TO 
HYDRAULIC  COMPUTATION  OF  THE  RELA- 
TIONSHIP BETWEEN  WATER  LEVELS  AND 
DISCHARGES  IN  RIVER  DELTAS 

(GIDRAVLICHESKIY      RASCHET      SVYAZEY 
MEZHDU    RASKHODAMI    I    UROVNYAMI    V 
DEL'TAKH  REK  NA  ETSVM), 
Arkticheskii     i     Antarkticheskii     Nauchno-Iss- 
ledovatelskii Institut,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02E. 
W72-08080 


PREDICTING      SURFACE      RUNOFF      FROM 
AGRICULTURAL  WATERSHEDS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-08082 


ECOLOGICAL    IMPACTS    OF    WATER    PRO- 
JECTS IN  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-08086 


SEEPAGF  FROM  TRENCHES  THROUGH  NON- 
HOMOGENEOUS  SOILS, 

Egyptian  Desert  Institute,  Cairo.  Water  Resources 

Div. 

A.  El  Nimr,  and  R.  L.  Street. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol  98,  No 

IR  1 ,  Paper  8777,  p  13-23,  March  1972.  4  fig,  12  ref, 

append. 

Descriptors:  'Seepage,  'Infiltration,  'Soil  water 
movement,  'Irrigation  ditches,  'Furrow  irrigation, 
Percolation,  Unsaturated  flow,  Saturated  flow, 
Drainage,  Porous  media. 

Infiltration  from  shallow  trenches  of  arbitrary 
cross-sectional  shape  and  through  a  layer  of  non- 
homogeneous  soil  was  studied  analytically.  The 
soil  layer  is  underlain  by  a  bed  of  gravel  that  is 
represented  mathematically  by  a  line  of  constant 
pressure.  The  basic  flow  equations  were  derived 
and  the  corresponding  boundary  value  problems 
constructed  by  use  of  the  perturbation  theory.  The 
effect  of  an  exponential  variation  of  the  hydraulic 
conductivity  on  the  quantity  of  seepage  and  the 
free  surface  shape  is  determined.  A  comparison 
with  the  case  of  constant  permeability  is  made  for 
different  layer  thicknesses.  A  triangular  trench 
was  chosen  to  indicate  the  effect  of  trench  dimen- 
sions on  the  amount  of  seepage  through  layers  of 
nonuniform  permeability.  Curves  are  presented  to 
illustrate  this  effect.  (Knapp-USGS) 
W72-08087 


VOLUME  OF  SNOWMELT  INTERCEPTED  BY 
LOGGING  ROADS, 

Bureau  of  Land  Management,  Portland,  Oreg. 
For  primary  bibliographic  entry  see  Field  04C. 
W72-08088 


UPPER  BEAR  CREEK  EXPERIMENTAL  PRO- 
JECT: A  CONTINUOUS  DAILY-STREAMFLOW 
MODEL. 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 

Water  Control  Planning. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-08097 


LIAISON  -  KEY  TO  HIGHWAY  AND  AGRICUL- 
TURAL DRAINAGE  PROGRAMS, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08115 


INTERDISTRICT        APPORTIONMENT        OF 
FLOOD  CONTROL  COSTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineering. 
R.  R.  Dague,  E.  R.  Baumann,  and  P.  E.  Morgan. 
Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol  94,  No 
IR4,  p  441-454,  December,  1968. 6  fig,  1  tab,  2  ref. 

Descriptors:  'Drainage,  'Flood  control,  'Legisla- 
tion, Cost-benefit  analysis,  Costs,  Assessments, 
Taxes,  'Cost  sharing,  'Cost  allocation. 
Identifiers:  Litigation. 

Engineers  are  often  called  upon  to  apportion  the 
costs  of  improvement  works  among  benefiting 
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users.  In  some  cases  the  procedures  for  making 
the  apportionment  are  established.  In  other  cases, 
legal  statutes  or  engineering  experience  provide 
little  information  on  apportionment  procedures. 
One  such  case  is  the  assessment  of  the  costs  of 
flood-control  improvements  among  several 
drainage  districts  on  a  river  basin.  The  Statutory 
Code  of  the  State  of  Iowa  enables  a  part  of  the 
cost  of  flood  control  work  in  downstream  districts 
to  be  assessed  to  upstream  districts.  The  Code 
states  that  the  costs  shall  be  assessed  '...in  propor- 
tion to  the  benefits  derived'.  The  physical  charac- 
teristics of  the  basin  were  used  to  arrive  at  a  for- 
mulation intended  to  reflect  relative  benefits.  The 
benefit  factors  are  used  to  calculate  dollar  assess- 
ments. It  is  concluded  that  the  development  of  any 
'formula'  for  assessing  drainage  benefits  must 
represent  a  balance  between  the  theoretical  and 
the  practical,  the  tangible  and  the  intangible,  and 
previous  experience.  (Skogerboe-Colorado  State) 
W72-08121 


SOME      PROBLEMS      CONNECTED      WITH 
OPERATION  OF  DRAINAGE  SYSTEMS, 
T.  I.  Daishev,  and  G.  P.  Sannikov. 
International     Commission     on     Irrigation     and 
Drainage  Bulletin,  p  15-21,  July,  1968  -  January, 
1969.  2  tab. 

Descriptors:  'Drainage,  Drainage  engineering, 
•Drainage  systems,  *Tile  drainage,  Subsurface 
drainage,  'Freezing,  *Weed  control,  'Herbicides, 
Muck  soils,  'Silting,  Peat,  Reclamation. 

Factors  that  cause  failure  of  individual  parts  of  a 
drainage  system  are  discussed.  Particular  attention 
is  given  to:  the  influence  of  kryogen  phenomena 
on  the  safety  and  operation  of  drainage;  protection 
of  channels  constructed  in  soils  most  subjected  to 
the  frost  influence;  and  chemical  measures  for 
removing  undesirable  plants  from  drain  channels. 
The  main  factors  leading  to  silting  of  a  closed 
drainage  line  are:  measures  for  drain  protection  do 
not  correspond  to  the  nature  of  silting  and 
physico-mechanical  properties  of  soil,  and  the 
quality  of  construction  works  is  not  sufficiently 
high.  Frozen  mineral  soils  are  permeable  depend- 
ing on  moisture  content  during  freezing.  The 
permeability  of  frozen  peats  has  not  been  suffi- 
ciently investigated.  The  main  factors  defining 
depth  of  peat  freezing  are:  daily  average  negative 
temperatures  in  winter;  snow  cover  density  and 
depth;  and  moisture  content  of  soil.  To  prevent 
slope  deformation  caused  by  freezing  and  thaw- 
ing, it  is  necessary  to  cover  the  slope  surface  with 
a  15-20  cm  layer  of  soils  which  are  not  subject  to 
frost  influence.  Use  of  chemical  methods  of  weed 
control  instead  of  mechanical,  thermal  or  biologi- 
cal methods  reduces  expenses  1.5  -  2.0  times  and 
increases  labor  productivity  5  -  10  times.  (Skoger- 
boe-Colorado State) 
W72-08127 


DRAINAGE  DESIGN  FOR  MANAGING  SALINE 
POLLUTANTS, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08129 


NUTRIENTS       IN       AGRICULTURAL       TILE 
DRAINAGE, 

Federal  Water  Pollution  Control  Administration, 

Alameda,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08134 


ANALYSIS     OF     PROBABILITY     AND     RISK 
EQUATIONS, 

Ministry  of  Natural  Resources,  Sokoto  (Nigeria). 

M.A.Gill. 

Journal   of   the   Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol  98,  No  HY5,  p 

969-971,  May  1972. 4  ref,  append. 


Descriptors:  'Flood  forecasting,  'Probability, 
•Flood  recurrence  interval,  Frequency,  Mathe- 
matical studies. 

Approximate  versions  of  the  probability  equation 
used  for  determining  design  floods  are  proposed. 
The  reason  the  probability  equation  plots  as 
straight  lines  at  long  recurrence  intervals  is  ex- 
plained, as  well  as  why  deviations  from  the 
straight  lines  occur  for  short  recurrence  intervals. 
(Knapp-USGS) 
W72-08194 


SEEPAGE  FROM  SHALLOW  OPEN  CHANNEL, 

Washington  Univ.,   Seattle.   Dept.   of  Civil  En- 
gineering. 
B.W.Hunt. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8875,  p  779-785,  May  1972.  3  fig,  4  ref,  append. 

Descriptors:  'Canal  seepage,  'Open  channels, 
'Surface-groundwater  relationships,  Furrow  ir- 
rigation, Darcys  law.  Recharge,  Infiltration, 
Hydrogeology,  Numerical  analysis,  Irrigation,  Ir- 
rigation water. 

An  approximate  Darcy  solution  was  obtained  for 
the  two-dimensional  seepage  from  an  open  chan- 
nel upon  a  homogeneous,  isotropic  aquifer  of  rela- 
tively large  depth.  The  linearized  solution  was  ob- 
tained for  an  arbitrary  channel  cross  section  by  as- 
suming that  the  maximum  channel  depth  is  small 
compared  to  the  channel  width.  Comparison  with  a 
known  exact  solution  for  a  particular  channel 
shape  suggests  that  this  solution  is  probably  accu- 
rate enough  for  design  purposes  when  the  channel 
depth  is  less  than  40%  of  the  channel  width.  (K- 
napp-USGS) 
W72-08204 


NUMERICAL  ANALYSIS  OF  DRAINAGE  OF  A 
HETEROGENEOUS  POROUS  MEDIUM, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08211 


RESERVOIRS  WITH  MIXED  MARKOVIAN-I- 
NDEPENDENT  INFLOWS, 

Lancaster   Univ.,   Bailrigg   (England).   Dept.   of 

Mathematics. 

A. -A.  Anis,  and  E.  H.  Lloyd. 

SIAM  Journal  on  Applied  Mathematics,  Vol.  22, 

No.  1 ,  p  68-76,  January  1972.  8  ref. 

Descriptors:  'Markov  processes,  'Reservoirs, 
Mathematical  models,  Water  levels,  Streams, 
'Probability,  Systems  analysis,  'Inflow,  Model 
studies. 

A  reservoir  with  a  stochastic  mixed  inflows 
system,  consisting  of  a  Markovian  component  and 
an  independent-sequence  component  is  discussed; 
results  earlier  established  for  a  single  Markovian 
inflow  stream  are  generalized.  These  results  are: 
an  explicit  form  for  the  generating  function  of  the 
stationary  probabilities  of  water  levels  in  a  semi- 
infinite  reservoir,  and  the  ratio  theorem  relating 
these  probabilities  to  those  in  a  finite  reservoir 
subject  to  the  same  inflows;  and  a  functional  equa- 
tion for  the  generating  function  of  the  times  to  first 
emptiness  of  a  semi-infinite  reservoir.  The  func- 
tional equation  involves  a  latent  root  of  the  matrix 
generating  function  of  the  transition  probabilities 
of  the  Markovian  component  of  the  inflow.  (Bell- 
Cornell) 
W72-08250 


COMPUTER  ANALYSIS  OF  WATER  DIS- 
TRIBUTION SYSTEMS:  PART  II  -  NUMERICAL 
SOLUTION, 

Medical   Univ.   of   South   Carolina,   Charleston. 

Dept.  of  Biometry. 

C.F.  Lam.andM.L.Wolla. 


Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol.  98,  No.  HY3, 
Paper  8782,  p  447-460,  March  1972. 1  fig,  19  ref. 

Descriptors:  'Water  distribution  (Applied),  'Com- 
puter   programs,     'Hydraulics,     'Mathematical 
models,    Algorithms,    Systems    analysis,    'Net- 
works, Model  studies. 
Identifiers:  'Newton-Raphson  method. 

A  water  distribution  system  is  studied  from  the 
general  nonlinear  resistive  network  point  of  view. 
Linear  graph  theory  is  used  to  derive  a  system  of 
node  equations  that  describe  the  steady  state  of 
nonlinear  networks.  The  system  of  nonlinear  al- 
gebraic equations  is  generated  by  a  digital  com- 
puter in  such  form  that  the  minimal  time  is 
required  for  evaluation.  This  set  of  equations  is 
then  solved  by  a  modified  Newton-Raphson  al- 
gorithm that  does  not  require  the  Jacobian  matrix 
or  its  inverse  in  the  iterative  process.  Generally, 
the  modified  Newton  Raphson  method  converges 
at  a  faster  rate  than  the  Newton-Raphson  method. 
A  procedure  of  obtaining  initial  values  so  that  the 
iterative  solution  process  will  converge  is  also 
presented.  With  this  technique,  convergence  was 
obtained  for  all  of  the  examples  attempted.  It  is 
concluded  that  even  though  the  modified  Newton- 
Raphson  method  converges  faster  than  the  stan- 
dard Newton-Raphson  process,  the  complexity  of 
a  problem  that  can  be  solved  by  it  is  limited  by 
computer  core  size  and  computer  time.  Hence,  for 
a  large  system  it  is  probably  advantageous  to  parti- 
tion the  system  into  several  smaller  subsystems. 
(Bell-Cornell) 
W72-08254 


CONTROL  OF  HYDROLOGIC  SYSTEMS  FOR 
MULTIPLE  USES  IN  A  CLOSED-LOOP 
FRAMEWORK, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  En- 
gineering. 

L.  Duckstein,  and  C.  C.  Kisiel 
Journal  of  Hydrology,  Vol.  15,  No.  1,  p  69-76, 
January  1972.  1  fig,  8  ref. 

Descriptors:  'Hydrologic  systems,  'Operations, 
Water  resources,  Stochastic  processes,  Mathe- 
matical models,  Optimization,  Constraints, 
Recharge,  Water  demand.  Lakes,  Aquifers, 
Groundwater,  Inflow,  'Optimum  development 
plans. 
Identifiers:  'Control  theory. 

The  role  of  linear  control  theory  as  an  aid  to  the  in- 
tegral control  of  hydrologic  systems  is  investigated 
using  the  case  of  a  combined  lake  and  aquifer 
storage  system.  Under  a  quadratic  loss  criterion,  a 
constrained  calculus  of  variations  problem  can  be 
solved  to  estimate  the  optimal  release  policy  from 
the  lake  and  aquifer  and  optimal  feedback  policy 
from  aquifer  to  lake.  Both  deterministic  and 
stochastic  storage  inflow  are  considered.  Results 
indicate  that  the  control  theory  permits  better 
comprehension  of  system  behavior  for  on-line 
control  and  permits  identification  of  data  require- 
ments. Moreover,  results  reveal  the  need  to  evalu- 
ate simultaneously,  as  one,  the  identification  and 
control  problems  of  a  system  since  they  frequently 
co-exist  in  a  natural  context  and  do  not  yield  op- 
timal solutions  when  viewed  separately.  (Bell-Cor- 
nell) 
W72-08255 


THE     USE     OF     MODELS     IN     PRACTICAL 
RESOURCE  MANAGEMENT, 

Montreal  Engineering  Co.  Ltd.  (Quebec). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08262 


COMPUTER  SIMULATION  OF  SPATIAL  DIS- 
TRIBUTION PATTERNS, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08268 
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RUNHYDROGRAPHS-A    NEW    CONCEPT    ON 
HYDROGRAPH  GENERATION, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08270 


SOME      APPLICATIONS      OF      STOCHASTIC 
HYDROLOGICAL  MODELS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Engineering  Hydrology. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08272 


DOWNSTREAM  AERATED  GATE  SLUICE, 

Escher  Wyss  G.m.b.H.,  Zurich  (Switzerland).  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  08C. 
W72-08297 


WATER     RESOURCES     DEVELOPMENT     IN 
WISCONSIN. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08316 


WATER     RESOURCES     DEVELOPMENT     IN 
MINNESOTA. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08317 


WATER     RESOURCES     DEVELOPMENT     IN 
MICHIGAN. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08318 


WATERSHED  FIELD  INSPECTIONS-- 1971. 

Committee  on  Public  Works  (U.  S.  House).  Sub- 
committee on  Conservation  and  Watershed. 

Hearings -92d  Cong,  1st  Sess,  July  17,  23,  October 
12,  13,  November  10,  12,  1971.  545  p,  4  fig,  1  map, 
22  tab,  8  chart. 

Descriptors:  'Watershed  management,  'Project 
benefits,  'Watersheds  (Basins),  'Environmental 
effects,  'Watershed  Protect,  and  Flood  Prev.  Act, 
Water  supply,  Siltaticn,  Dams,  Recreation, 
Floods,  Flood  control,  Legislation,  Administra- 
tion, Fish  and  wildlife,  Channels,  Channel  im- 
provement, Topsoil,  Soil  erosion,  Conservation, 
Federal  government. 

Hearings  were  held  to  gather  information  about 
the  operation  and  impact  of  the  watershed  pro- 
gram. The  Committee  was  disturbed  by  conserva- 
tionists' attacks  on  the  watershed  program,  par- 
ticularly channel  improvement.  The  Chairman 
stated  this  position  was  wrong  and  hoped  to  refute 
it  with  information  gathered  at  the  hearings.  How- 
ever, if  there  was  any  merit  to  the  criticism,  past 
mistakes  would  be  corrected.  Hundreds  of 
watershed  programs  exist  in  the  United  States. 
Such  programs  aid  in:  (1)  preventing  and  con- 
trolling floods,  (2)  halting  siltation  and  topsoil  ru- 
noff, (3)  making  available  municipal  and  industrial 
water  supplies,  and  (4)  allowing  millions  of  Amer- 
icans to  enjoy  recreational  facilities.  The  program, 
however,  is  relatively  obscure  and  should  be 
publicized.  Hearings  were  held  in  Oklahoma,  West 
Virginia,  Georgia,  Mississippi,  Iowa,  and  Kansas. 
Testimony  dealt  with  the  impact  of  local  projects. 
Testimony  was  received  from  local,  state,  and 
federal  officials.  (Dkson-Florida) 
W72-08320 


THE  WATERSHED  PROTECTION  AND  FLOOD 
PREVENTION  PROGRAM, 

U.S.  Congress,  Washington,  D.C.;  and  Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08322 


UNITED  STATES  PORTION  OF  RETAMAL  IN- 
TERNATIONAL DIVERSION  DAM  AND 
UNITED  STATES  DIKE,  LOWER  RIO  GRANDE 
FLOOD  CONTROL  PROJECT,  TEXAS  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 
International  Boundary  and  Water  Commission, 
El  Paso,  Tex. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-08327 


SMALL-BOAT  HARBOR,  MISSISSIPPI  RIVER 
AT  PEPIN,  WISCONSIN  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08328 


CLINTON  LAKE,  WAKARUSA  RIVER,  KAN- 
SAS (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08329 


NEW  LONDON  HURRICANE  PROTECTION 
PROJECT,  NEW  LONDON,  CONNECTICUT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08D. 
W72-08330 


MILL  CREEK  LAKE,  MILL  CREEK,  SCIOTO 
RIVER  BASIN,  DELAWARE  AND  UNION 
COUNTIES,  OHIO  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08331 


MARTIN  CHANNEL  IMPROVEMENT  PRO- 
JECT, BEAVER  CREEK,  LEVISA  FORK  OF 
BIG  SANDY  RIVER,  KENTUCKY  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  157F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  30,  1971 .  22  p. 

Descriptors:  'Environmental  effects,  'Flood  pro- 
tection, 'Channel  improvement,  'Flood  control, 
'Kentucky,  Channel  erosion,  Sediment  control, 
Stream  improvement,  Channel  flow,  Open  chan- 
nels, Annual  flood,  Historic  floods,  Erosion, 
River  flow,  Running  waters.  Rural  areas,  Area 
redevelopment,  Freshwater  fish,  Wildlife  habitats. 
Identifiers:  'Environmental  Impact  Statements, 
'Big  Sandy  River  (Ky),  'Beaver  Creek  (Ky). 

Proposed  improvement  of  the  Beaver  Creek  Chan- 
nel near  the  community  of  Martin,  Floyd  County, 
Kentucky,  will  include  enlarging  the  channel  and 
realigning  4.5  miles  of  the  Creek.  While  the  Creek 
supports  numerous  fish  and  its  banks  provide 
some  wildlife  cover,  the  community  and  adjacent 
lands  are  subject  to  frequent  floods.  These  floods 
are  responsible  for  depressed  economic  conditions 
and  deteriorating  dwellings  and  other  structures. 
The  project  will  reduce  floods,  thus  encouraging 
area  redevelopment.  However,  the  project  will 
temporarily  increase  erosion  and  sedimentation, 
reduce  fishery  potential,  and  eliminate  some  wil- 
dlife habitat.  Construction  is  also  likely  to  incon- 
venience   local    residents.    Alternatives    include 


management  of  the  upstream  watershed  to 
decrease  the  stream's  silt  load,  operation  of  flood 
control  reservoirs,  construction  of  levees,  removal 
of  minor  channel  obstructions,  acquisition  of  flood 
easements,  imposition  of  zoning  and  building  code 
regulations,  and  relocation  of  improvements  af- 
fected by  floods.  The  proposed  plan  is  the  op- 
timum plan  which  can  be  developed  to  provide  an 
economically  effective  reduction  of  flood  hazard. 
Comments  of  concerned  agencies  are  included. 
(Kohla-Florida) 
W72-08332 


TAYLORSVILLE  LAKE,  SALT  RIVER,  KEN- 
TUCKY (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08 A. 

W72-08338 


YOLO     COUNTY     FLOOD     CONTROL     AND 
WATER  CONSERVATION   DISTRICT,  APPLI- 
CATION UNDER  THE  SMALL  RECLAMATION 
PROJECTS    ACT    (FINAL    ENVIRONMENTAL 
IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08339 


LOST  RIVER  WATERSHED  PROJECT,  INDI- 
ANA (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Soil    Conservation    Service,    Washington,    D.C. 

Watershed  Planning  Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08340 


GOOSE  CREEK,  SOMERSET  COUNTY,  MARY- 
LAND (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Baltimore,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  642-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  19,  1971.  23  p,  1  map, 
2  append. 

Descriptors:  'Environmental  effects,  'Channel 
improvement,  'Dredging,  'Commercial  fishing, 
Open  channels,  Excavation,  Docks,  'Maryland, 
Rivers,  Navigable  rivers,  Navigation,  Turbidity. 
Identifiers:  'Environmental  Impact  Statements, 
'Manokin  River  (Md),  'Goose  Creek  (Md). 

Construction  of  a  6  foot  deep,  60  foot  wide  chan- 
nel is  proposed  in  Goose  Creek  to  run  approxi- 
mately 4,400  feet  from  the  Manokin  River  to,  and 
including,  a  100  by  200  foot  anchorage  basin  500 
feet  upstream.  The  purpose  of  the  project  is  to  im- 
prove navigation  into  Goose  Creek  for  commercial 
fishermen.  Community  impact  will  be  beneficial 
since  commercial  and  pleasure  boats  will  be  able 
to  enter  and  dock  in  the  Creek.  However,  inhabi- 
tants and  the  stream  will  experience  a  short-term 
disturbance  during  dredging.  Impact  from  removal 
of  dredged  material  will  be  negligible.  Similarly, 
the  impact  of  placement  of  that  material  will  have 
only  a  short-term  effect.  No  action  was  the  sole  al- 
ternative. Comments  of  concerned  agencies  are  in- 
cluded. (Kohla-  Florida) 
W72-08341 


WHITNEY  LAKE,  BRAZOS  RIVER,  TEXAS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  910-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971.  31  p. 

Descriptors:  'Texas,  'Environmental  effects, 
•Dam  construction,  'Hydroelectric  power,  Flood- 
ing, River  basin  development,  Multiple-purpose 
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projects,  Public  lands,  Alternative  planning,  Area 
redevelopment,  Project  planning,  Project  pur- 
poses, Recreation,  Water  resources  development, 
Aquatic  habitats,  Brushlands,  Terrestrial  habitats, 
Wildlife  habitats,  Water  levels. 
Identifiers:  'Environmental  Impact  Statements, 
•Brazos  River  (Tex),  'Whitney  Lake  (Tex). 

Whitney  Lake  is  a  multiple-purpose  project 
located  on  the  Brazos  River  about  38  miles  from 
Waco,  Texas.  The  lake  covers  about  15,760  acres. 
The  project  is  designed  to  raise  lake  elevation 
from  520  to  533  feet  in  order  to  provide  increased 
hydroelectric  power  capacity.  The  environmental 
impact  of  the  project  will  be  to  inundate  an  addi- 
tional 7,800  acres  of  government  land.  Certain 
recreational  facilities  will  have  to  be  moved.  While 
some  scenic  areas  will  be  covered,  the  recreational 
area  will  be  increased.  Environmental  effects  in- 
clude: loss  of  habitats  for  land  animals  due  to  inun- 
dation; increase  in  waterfowl  habitats;  loss  of 
6,100  acres  of  rich  agricultural  land;  and  possible 
loss  of  archeological  sites.  The  only  alternative  is 
no  action  which  would  limit  hydroelectric  capaci- 
ty. Long  term  benefits  include  increased  power 
capacity  and  recreational  use  which  offset  adverse 
effects.  Agency  comment  is  generally  favorable. 
(Grant-Florida) 
W72-08342 


TIOGA-HAMMOND  LAKES  PROJECT,  TIOGA 
COUNTY,  PENNSYLVANIA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-08343 


TASKINAS  CREEK,  JAMES  CITY  COUNTY, 
VIRGINIA  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Norfolk,  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  499-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  14  p,  J  plate. 

Descriptors:  'Virginia,  'Channel  improvement, 
'Dredging,  'Parks,  'Environmental  effects,  Sedi- 
ment control,  Navigation,  Boating,  Marinas,  Tur- 
bidity, Silting,  Aquatic  habitat,  Oysters,  Project 
planning,  Project  purposes,  Channeling,  Spoil 
banks,  Navigable  rivers,  Estuaries,  Chesapeake 
Bay. 

Identifiers:  'Environmental  Impact  Statements, 
'Taskinas  Creek  (Va). 

Taskinas  Creek,  an  estuary  of  the  York  River, 
lacks  an  adequate  navigation  channel  for  present 
and  future  use  by  recreational  craft.  The  proposed 
small  navigation  project  will  involve  hydraulic 
dredging,  and  it  is  designed  to  improve  navigation 
and  provide  access  to  a  large  marina  planned  as  an 
integral  part  of  Taskinas  State  Park.  The  dredging 
will  affect  marine  life  in  the  immediate  and  ad- 
jacent area  of  channel  construction  and  where 
dredged  material  is  to  be  deposited.  Resultant  tur- 
bidity and  silting  will  be  temporary  and  are  not  ex- 
pected to  adversely  affect  other  marine  life.  The 
project  would  destroy  about  10  acres  of  shallow 
river  bottom  and  44  acres  of  lowland.  Compensa- 
tion will  be  made  for  leased  oyster  grounds 
destroyed  by  the  project.  A  'no  action'  alternative 
was  considered,  but  this  would  eliminate  the 
park's  marina  potential.  The  selected  channel 
alignment  was  chosen  to  best  serve  the  park's 
development  plan.  A  draft  environmental  state- 
ment was  furnished  to  federal  and  state  agencies. 
Their  comments  are  included  herein.  (Blank- 
Florida) 
W72-08344 


PROJECT       TO       PLAN       FOR       ORDERLY 
DEVELOPMENT    OF    ARKANSAS-VERDIGRIS 


WATERWAY  AREA:  VOLUME  1:  SUMMARY 
REPORT. 

Frontiers  of  Science  Foundation  of  Oklahoma, 
Inc.,  Oklahoma  City. 

Available  from  NTIS,  Springfield,  Va  22151  as 
COM-71-0651,  Price  $3.00  paper  copy;  95  cents 
microfiche.  Final  Report,  May  1971.  19  p,  2  ap- 
pend. 

Descriptors:  'Navigable  rivers,  'Water  resources 
development,  'Oklahoma,  'Arkansas,  River 
systems,  Surface  waters,  State  governments, 
Planning,  Ecology,  Water  supply,  Land  use, 
Recreation,  Zoning,  Reviews. 
Identifiers:  Economic  development. 

Accomplishments  and  future  planning  are  sum- 
marized for  the  navigation  project  on  the  Arkansas 
and  Verdigris  Rivers  and  resulting  economic,  in- 
dustrial, and  residential  development  in  the  area. 
Texts  are  included  of  an  Executive  Order  from  the 
State  of  Oklahoma  creating  a  State  Arkansas-Ver- 
digris River  Planning  Commission  of  Oklahoma 
and  proposed  legislation  concerned  with  regula- 
tions respecting  public  services,  land- use,  occu- 
pancy, structures,  lot  and  plot  sizes,  population 
density,  and  protection  of  the  ecology.  Recom- 
mendations include  on-going  river  planning  com- 
missions in  Arkansas  and  Oklahoma,  establish- 
ment of  an  interstate  compact,  and  specific  draft 
legislation  for  each  State  to  be  implemented  by  a 
public  relations  program.  (Woodard-USGS) 
W72-08422 


CALCULATION     AND     FORECAST    OF    ICE 

PHENOMENA  ON  RIVERS  AND  RESERVOIRS 

(RASCHETY      I      PROGNOZY      LEDOVYKH 

YAVLENIY       NA       REKAKH       I       VODOK- 

HRANILISHCHAKH). 

Gidrometeorologicheskii    Nauchno-Issledovatell- 

skii  Tsentr,  Leningrad  (USSR). 

For  prima/y  bibliographic  entry  see  Field  02C. 

W72-08425 


LONG-RANGE  FORECAST  OF  ICE  BREAKUP 

ON  THE  OB  RIVER  BELOW  KOLPASHEVO 

AND  ON  THE  IRTYSH  RIVER  BELOW 

PAVLODAR  (METOD  DOLGOSROCHNOGO 

PROGNOZA  VSKRYTIYA  R.  OBI  NIZHE  S. 

KOLPASHEVO  I  R.  IRTYSHA  NIZHE  G. 

PAVLODARA), 

Gidrometeorologicheskii      Nauchno-Issledovatel- 

skii  Tsentr,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  02C. 

W72-08427 


PROCEDURES  FOR  LONG-RANGE  FORECAST 
OF  DRIFT-ICE  FORMATION  ON  THE  LOWER 
YENISEY  AND  ANGARA  RIVEKS  (METODIKA 
DOLGOSROCHNOGO  PROGNOZA 

POYAVLENIYA      PLAVUCHEGO      L'DA      NA 
NIZHNEM  YENISEYE  I  R.  ANGARE), 
Gidrometeorologicheskii      Nauchno-Issledovatel- 
skii  Tsentr,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-08429 


HIERARCHICAL  SYSTEMS:  CITIES,  RIVERS, 
ALPINE  GLACIERS,  BOVINE  LIVERS,  AND 
TREES, 

Harvard     Univ.,    Cambridge,     Mass.    Graduate 
School  of  Design. 
M.J.  Woldenberg. 

Available  from  NTIS,  Springfield,  Va.,  22151  as 
AD-673  441,  $3.00.  Harvard  Theoretical  Geog- 
raphy Paper  No  19,  Harvard  University,  July  8, 
1968.  149  p,  66  tab,  110  ref,  3  append.  ONR  NR 
389-147,  Contract  ONR  00014-67A-0298-0004. 

Descriptors:  'Model  studies,  'Theoretical  analy- 
sis, 'Systems  analysis,  'Watersheds  (Basins), 
'Drainage  patterns  (Geologic),  Geographical  re- 
gions, Rivers,  Glaciers,  Cities,  Spatial  distribu- 
tion,  Analytical  techniques,   Trees,    Flow   nets, 


Mathematical  models,  Synoptic  analysis,  Energy 

budget,  Tributaries. 

Identifiers:    'Hierarchical   systems,   'Theoretical 

geography,  Stream  order,  Flow  analysis,  Horton's 

Law. 

Hierarchical  flow  systems  show  many  charac- 
teristics derived  from  transmuting  energy  from 
potential  to  kinetic,  or  kinetic  to  potential,  on  sur- 
faces. The  least-work  principle  applied  to  flows 
over  hexagonal  areas' explains  the  empirical  regu- 
larities found  in  hierarchical  systems.  For  fluvial 
(tree-like)  systems,  Horton  (1945)  and  Strahler 
(1952;  1964)  laid  down  principles  and  found 
evidence  that  various  geometric  parameters  form 
direct  or  indirect  geometric  series  with  stream 
order.  Literature  showing  relationships  between 
the  Horton  and  Strahler  ordering  techniques  is 
reviewed.  A  non-integer  ordering  method  is  sug- 
gested. Because  of  Horton's  law  of  stream 
lengths,  the  long  profile  can  only  be  either  a 
logarithmic  function  or  a  power  function.  The 
Horton-Strahler  analysis  is  applied  to  two  alpine 
glaciers.  Central  place  systems  are  composed  of 
towns  whose  numbers  follow  negative  geometric 
progressions  with  order  (Christaller,  1933).  The 
successively  smaller  hexagonal  partitioning  of 
space  creates  nested  hierarchies  of  market  areas 
with  area  ratios  of  3:1,  4:1,  7:1.  The  number  of 
drainage  basins  per  order  in  fluvial  systems  fits'the 
same  model  and  infers  that  the  hexagon  (spatially 
transformed)  is  a  least  work  shape  for  areas  served 
by  lines.  (Lang-USGS) 
W72-08434 


MICROBIOLOGICAL  AND  CHEMICAL 
ANALYSES  OF  TILE  LINE  DRAINAGE 
WATERS  AND  DEPOSITS  IN  IMPERIAL  VAL- 
LEY, CALIF, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08453       ' 
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GROUNDWATER  CONTAMINATION  BY 
ROAD  SALT:  STEADY-STATE  CONCENTRA- 
TIONS IN  EAST  CENTRAL  MASSACHUSETTS, 

Brandeis  Univ.,  Waltham,  Mass.  Environmental 

Studies  Program. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07962 


GROUNDWATER  FLOW  SYSTEM  ANALYSIS 
IN  LAKE  ENVIRONMENTS,  WITH, MANAGE- 
MENT AND  PLANNING  IMPLICATIONS, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Management  Program. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08053 


SOME  RECLAMATION  CHARACTERISTICS 
OF  SOILS  OF  CENTRAL  CUBA  (NEKOTO- 
RYYE  MELIORATIVNYYE  OSOBENNOSTI 
POCHV  TSENTRAL'NOY  CHASTI  KUBY), 

E.  K.  Nakaidze,  and  F.  R.  Simen. 
Pochvovedeniye,  No  8,  p  36-46,  August  1971.  6 
tab,  19  ref. 

Descriptors:  'Land  reclamation,  'Soil  classifica- 
tion, 'Soil  analysis,  'Irrigation  practices,  'Water 
management  (Applied),  Groundwater,  Precipita- 
tion (Atmospheric),  Excess  water  (Soils), 
Moisture  deficit,  Permeability,  Infiltration, 
Meteorological  data,  Soil  properties,  Topography, 
Land  use. 

Identifiers:  'USSR,  'Cuba,  Matanzas  Province, 
Mineralization. 

Soils  of  the  Matanzas  Province  in  west-central 
Cuba  are  being  intensively  used  in  irrigation 
agriculture.  Uneven  distribution  of  precipitation 
leads  to  widespread  excess  moisture  in  summer 
and    to    acute    moisture    deficiency    during    the 
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remainder  of  the  year.  Prolonged  pumping  of  large 
amounts  of  water  for  irrigation  during  the  dry 
period  causes  a  sharp  rise  in  groundwater 
mineralization  in  the  region  of  marine  plains.  Ir- 
rigation in  the  province  should  be  based  on  regu- 
lated flow  of  both  large  and  small  rivers  and  on 
proper  use  of  groundwaters,  which  play  a  vital  role 
in  crop  irrigation.  Five  reclamation  districts  are 
identified  in  the  province  on  the  basis  of  topog- 
raphy, groundwater  depth,  soil  formation  condi- 
tions, and  land  use.  Groups,  subgroups  and  series 
)f  soils  of  the  province  are  tabulated  along  with 
iata  on  their  chemical  characteristics  and  hydrau- 
ic  properties.  (Josefson-USGS) 
W72-08077 


\UGER-HOLE  HYDRAULIC  CONDUCTIVITY: 
FIRST  VERSUS  SECOND  TEST, 

Agricultural  Research  Service,  Reno,  Nev.  Soil 

ind  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

IV72-08084 


BASIN  RECHARGE  OF  THE  OGALLALA 
\QUIFER, 

Southwestern  Great  Plains  Research  Center, 
Sushland,  Tex. 

V.  S.  Aronovici,  A.  D.  Schneider,  and  0.  R.  Jones, 
lournal  of  Irrigation  and  Drainage  Division,  Amer- 
ican Society  of  Civil  Engineers,  Vol  98,  No  IR  1, 
Paper  8760,  p  65-76,  March  1972.  8  fig,  1  tab,  13 
ref. 

Descriptors:  *Pit  recharge,  *Water  spreading, 
'Great  Plains,  *Texas,  *Playas,  Water  manage- 
ment (Applied),  Artificial  recharge,  Irrigation 
water,  Evaporation  control,  Water  storage,  Infil- 
tration, Percolation. 

Identifiers:  'Ogallala  aquifer  (Tex),  *High  Plains 
Tex). 

Groundwater  recharge  basins  were  tested  to  deter- 
mine the  feasibility  of  percolating  surface  water  to 
the  Ogallala  Formation  in  the  Texas  High  Plains, 
rhe  basins  were  excavated  into  porous  sediments 
which  separate  the  groundwater  formation  and  the 
slowly  permeable  surface  soil.  Initially,  two  1/10- 
acre  basins  were  tested,  one  with  clear  well  water 
and  the  other  with  turbid  water  from  a  playa  (wet 
weather)  lake.  Percolation  rates  with  clear  well 
water  were  as  high  as  7  ft  per  day,  and  the 
sustained  percolation  rate  with  turbid  water  ex- 
ceeded 1  ft  per  day.  Results  of  the  initial  study 
were  used  to  design  and  construct  a  1.0-acre  basin 
that  can  be  f illed  by  gravity  flow  from  a  playa  lake, 
rhe  maximum  percolation  rate  during  a  2-week 
test  with  clear  well  water  was  2.0  ft  per  day.  The 
Ogallala  Formation  can  be  recharged  through 
lasins  if  the  slowly  permeable  surface  soil  is 
-emoved.  (Knapp-USGS) 
W72-08085 


WATER-RESOURCES  APPRAISAL  OF  THE 
PILOT  CREEK  VALLEY  AREA,  ELKO  AND 
WHITE  PINE  COUNTIES,  NEVADA, 

jeological  Survey,  Carson  City,  Nev. 

(.R.Harrill. 

Nevada   Division   of   Water   Resources,   Water 

Resources-Reconnaissance    Series    Report    56, 

971.  46  p,  2  fig,  1  plate,  11  tab,  32  ref. 

Descriptors:  *Water  resources,  'Appraisals, 
'Groundwater,  'Surface  waters,  'Nevada, 
iydrogeology,  Hydrologic  budget,  Water  wells, 
Streams,  Water  yield,  Water  quality,  Hydrologic 
lata,  Basic  data  collections,  Aquifers,  Ground- 
water recharge,  Water  supply,  Water  users,  Model 
tudies,  Transmissivity,  Storage  coefficient, 
Jvapotranspiration,  Precipitation  (Atmospheric), 
tunoff ,  Chemical  analysis, 
dentifiers:  'Pilot  Creek  Valley  area  (Nev),  'Elko 
.ounty  (Nev),  'Pine  County  (Nev). 

he  reconnaissance  studies  of  groundwater 
ievelopment  in  5  valleys  in  the  Pilot  Creek  Valley 
rea  of  Nevada  describe  the  hydrologic  environ- 


ment; appraise  the  source,  occurrence,  move- 
ment, and  chemical  quality  of  water  in  the  area; 
estimate  average  annual  recharge  to  and  discharge 
from  the  groundwater  reservoir;  provide  prelimi- 
nary estimates  and  perennial  yield  and  transitional 
storage  reserve;  and  estimate  present  and  evaluate 
potential  development  in  the  area.  The  5  valleys 
are  Pilot  Creek,  Great  Salt  Lake  Desert,  Antelope, 
Deep  Creek,  and  Tippett.  Ranching  and  mining  are 
the  principal  industries.  Irrigation  is  limited  to 
about  160  acres  of  hay  in  Pilot  Creek  Valley,  about 
800  acres  of  meadow  along  Spring  Creek  in  Deep 
Creek  Valley,  and  about  40  acres  of  hay  and 
pasture  in  Tippett  Valley.  Samples  of  well,  stream, 
and  spring  waters  from  Antelope  Valley,  Tippett 
Valley,  Deep  Creek  Valley,  and  the  northern  part 
of  Pilot  Creek  Valley  were  generally  suitable  for 
irrigation  and  domestic  use,  but  samples  from  the 
southern  part  of  Pilot  Creek  Valley  and  from  Great 
Salt  Lake  Desert  were  highly  mineralized.  The 
average  annual  water  yield  in  the  study  area  is 
17,500  acre-feet.  (Woodard-USGS) 
W72-08092 


GROUND-WATER     RESOURCES,     CUMBER- 
LAND COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  N.J. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08096 


PRELIMINARY  FIELD  STUDIES  USING 
EARTH  RESISTIVITY  MEASUREMENTS  FOR 
DELINEATING  ZONES  OF  CONTAMINATED 
GROUND  WATER, 

Federal  Water  Pollution  Control  Administration, 

Cincinnati,  Ohio.  Ohio  Basin  Region. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08109 


HYDROGEOLOGIC  CONSIDERATIONS  IN 
THE  SITING  AND  DESIGN  OF  LANDFILLS, 

G.M.Hughes. 

Illinois  State  Geological  Survey,  Environmental 
Geology  Notes,  Number  51 ,  April  1972,  22  p,  5  fig, 
19  ref. 

Descriptors:   'Hydrogeology,   'Landfills,   'Sites, 
'Planning,   Leachate,   'Waste  disposal,  Quality 
control,     Environment,     Economics,     'Illinois, 
'Water  pollution. 
Identifiers:  Northeastern  Illinois. 

Some  of  the  effects  of  hydrogeologic  factors  on 
landfills  and  the  relation  of  these  factors  to  landfill 
design  under  the  geologic  and  climatic  conditions 
prevailing  in  Northeastern  Illinois  are  described. 
The  conclusions  reached  are  applicable  to  other 
areas  only  insofar  as  conditions  are  similar  to 
those  in  Northeastern  Illinois.  (1)  Almost  all  waste 
disposal  operations  contribute  some  microbial 
and/or  chemical  contaminants  to  the  environment. 
At  some  sites  the  natural  environment  contains  or 
attenuates  these  contaminants  satisfactorily,  and 
at  other  sites  man  made  controls  must  be  added. 
(2)  Landfills  could  be  constructed  in  almost  any  of 
the  hydrogeologic  environments  present  in 
Northeastern  Illinois,  provided  that  a  suitable 
design  is  used  for  each  particular  environment  and 
that  the  use  of  the  site  after  the  fill  has  been 
completed  is  considered.  Where  natural  conditions 
are  inadequate  to  reduce  to  a  tolerable  level  the 
dissolved  solids  content  of  leachate  moving  from  a 
landfill,  engineering  techniques  may  be  employed 
to  achieve  this  purpose.  In  some  cases  it  may  be 
economical  to  improve  an  otherwise  unsuitable 
site  if  money  can  be  saved  on  such  items  as  land 
cost  and  transport  of  refuse.  (Strachan-Chicago) 
W72-08162 


PRACTICAL    CORROSION    AND    INCRUSTA- 
TION GUIDE  LINES  FOR  WATER  WELLS, 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 
J.  L.  Mogg. 

Ground  Water,  Vol  10,  No  2,  p  6-11,  March-april 
1972. 1  fig,  6  tab,  3  ref. 


Descriptors:  'Water  wells,  'Corrosion,  'Well  fil- 
ters,   'Chemical   precipitation,    'Fouling,    Water 
chemistry,    Chemical    potential,    Iron    bacteria, 
Water  properties. 
Identifiers:  Water  well  incrustation. 

Corrosion  and  incrustation  of  water  wells  are 
defined  and  classified  into  groups  which  fit  most 
field  problems,  and  case  histories  are  discussed. 
An  index  for  the  magnitude  of  corrosion  is 
presented  along  with  a  list  of  recommendations  for 
well-construction  materials.  Recommendations 
are  also  made  for  minimizing  the  rate  of  incrusta- 
tion in  wells  supplying  water  known  to  be  incrust- 
ing.  Treatments  for  incrusted  wells  are  described. 
A  ten-year  case  history  of  iron  bacteria  fouling  is 
presented.  (Knapp-USGS) 
W72-08186 


THE  STATE  OF  THE  ART  IN  OPTIMAL  CON- 
JUNCTIVE USE  OF  GROUND  AND  SURFACE 
WATER  SYSTEMS, 

California  Univ.,  Los  Angeles,  Dept.  of  Engineer- 
ing Systems. 
J.  A.  Dracup. 

Paper  presented  at  La  Planificacion  del  Uso  de  los 
Recursos  Hidraulicos  en  Chile,  September  20-24, 
1971.  Santiago,  Universidad  de  Chile,  Departmen- 
to  de  Industrias  Publicacion  No  71/14/C.  1  fig,  20 
ref,  18  p. 

Descriptors:  'Water  management  (Applied),  *Sur- 
face-groundwater  relationships,  'Mathematical 
models,  'Linear  programming,  'Dynamic  pro- 
gramming, Simulation,  Optimization,  Recharge, 
Model  studies. 

Through  the  development  of  mathematical 
models,  it  is  concluded  that  the  conjunctive  use  of 
ground  and  surface  water  systems  allows  for  the 
utilization  of  both  systems  in  the  optimal 
economic  manner.  An  optimal  policy  is  defined  as 
one  that  maximizes  benefits  and/or  minimizes 
cost.  Two  modeling  approaches  are  used:  paramet- 
ric linear  programming,  permitting  reuse  of 
reclaimed  waste-water  for  municipal  and  industrial 
purposes  and  allowing  a  decision  to  pump  and 
recharge  simultaneously;  and  dynamic  pro- 
gramming, using  a  system  which  includes  surface 
reservoirs,  streams,  recharge  facilities,  distribu- 
tion pipelines  and  aquifers.  The  capabilities  of  the 
two  water  systems  are  discussed  and  shown  to 
complement  each  other.  For  example,  distinct  ad- 
vantages of  groundwater  are  constant  tempera- 
ture, slow  movement,  and  greatly  reduced 
evaporation  losses.  In  many  instances,  however, 
long  time  periods  between  major  flows  virtually 
preclude  long-term  carryover  surface  storage 
because  of  the  excessive  evaporation  losses. 
Where  such  flows  can  be  utilized  to  recharge  a 
groundwater  basin,  the  usefulness  of  the  basin  can 
be  greatly  increased.  (Bell-Cornell) 
W72-08247 


A  BILL  TO  PROVIDE  FOR  THE  REGULATION 
OF  GROUND  WATERS  WITHIN  THE  UNITED 
STATES  AND  THE  SUBSURFACE  DISPOSAL 
OF  WASTES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08347 


GEOHYDROLOGY  OF  THE  EASTERN  PART 
OF  PAHUTE  MESA,  NEVADA  TEST  SITE,  NYE 
COUNTY, NEVADA, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08407 


AVAILABILITY    AND    USE    OF    WATER    IN 
NEBRASKA,  1970, 

Geological  Survey,  Lincoln,  Neb. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-08409 


31 


Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  GLASSCOCK 
COUNTY,  TEXAS, 

Texas  Water  Development  Board,  Austin. 

H.  E.  Couch,  and  D.  A.  Muller. 

Report  143,  March  1972. 68  p,  3  fig,  2  tab. 

Descriptors:    'Groundwater,    *Hydrologic    data, 

•Basic  data  collections,   'Water  wells,   'Texas, 

Water  quality,  Chemical  analysis,  Pumping,  Water 

yield,    Water    users,    Water   level   fluctuations, 

Water  supply,  Aquifers. 

Identifiers:  'Glasscock  County  (Tex.),  Water  well 

inventory. 

A  field  inventory  of  water  wells  in  Glasscock 
County,  Texas,  was  conducted  from  April  to  Sep- 
tember 1966.  Approximately  1,032  wells  were  in- 
ventoried and  160  water  samples  were  taken  for 
chemical  analysis.  Land  owners,  lessees,  and 
county  officials  were  contacted  to  obtain  the  most 
complete  information  on  each  well  whether 
domestic,  livestock,  irrigation,  industrial,  or 
public  supply.  The  static  water  level  and  total 
depth,  where  possible,  were  measured  at  each 
well.  Selected  basic  data  from  previously 
published  groundwater  reports  were  tabulated  for 
purposes  of  comparison  and  continuity  in  showing 
the  trend  of  lowering  water  tables  throughout  the 
last  three  decades  of  increased  pumpage. 
(Woodard-USGS) 
W72-08416 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


ECOLOGICAL    IMPACTS    OF    WATER    PRO- 
JECTS IN  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-08086 


VOLUME  OF  SNOWMELT  INTERCEPTED  BY 
LOGGING  ROADS, 

Bureau  of  Land  Management,  Portland,  Oreg. 
E.  R.  Burroughs,  Jr.,  M.  A.  Marsden,  and  H.  F. 
Haupt. 

Journal  of  Irrigation  and  Drainage  Division,  Amer- 
ican Society  of  Civil  Engineers,  Vol  98,  No  IR  1, 
Paper  8770,  p  1-12,  March  1972.  7  fig,  3  tab,  13  ref. 

Descriptors:  'Snowmelt,  'Infiltration,  'Seepage, 
'Roadbanks,  'Overland  flow,  Subsurface  runoff, 
Snow  cover,  Roads,  Runoff,  Runoff  forecasting, 
Snowpacks,  Lumbering,  Montana,  Idaho. 

Snowmelt  runoff  into  two  100-ft  sections  of 
logging  road  near  the  Montana-Idaho  border  was 
measured  from  1965  to  1967.  For  two  years,  sub- 
surface seepage  from  the  road  cut  was  measured. 
Seepage  flow  may  be  predicted  for  one  section 
using  the  observed  flow  in  the  other  section.  In 
1967,  the  overland  flow  barriers  were  removed 
from  one  section  and  the  total  runoff  volume- 
seepage  flow  plus  overland  flows  was  measured. 
Of  the  total  daily  runoff,  58%  was  seepage  flow 
and  42%  was  overland  flow.  The  average  total 
flow  volume  which  entered  100  ft  of  logging  road 
was  0.29  acre-ft  per  day  and  the  average  peak 
discharge  rate  was  0.26  cfs.  (Knapp-USGS) 
W72-08088 


For  primary  bibliographic  entry  see  Field  02A. 
W72-08198 


EFFECT  OF  SOME  PERENNIAL  LEGU- 
MINOSAE  AND  GRAMINEAE  ON  THE  CON- 
SERVATION OF  SOIL  AND  WATER,  (M  SER- 
BO-CROATIAN), 

Agricultural  Inst.,  Skopje  (Yugoslavia). 

Gjorgi,  Bandzo,  and  Dimitar,  Popovski. 

Arh  Poljoprivr  Nauke.  23  (80):  66-78.  Illus.  1970. 

English  summary. 

Identifiers:  Conservation,  Cover,  Gramineae-M, 

Leguminosae-D,    Medicago-Falcata,    Medicago- 

Media-D,  Medicago-Sativa-D,  Onobrychis-Sativa- 

D,  Penetration,  Perennial,  Plant,  Porosity,  Root, 

Soil,  Water. 

Experiments  were  conducted  on  20m2  plots  on  an 
18  degree  slope.  Runoff  water  and  denuded 
material  were  collected  periodically  from  each 
plot.  The  surface  horizon  was  of  loam  and  the  B 
horizon,  heavy  clay.  Runoff  was  found  in  smallest 
amount  on  the  plot  under  Onobrychis  sativa.  The 
deeply  penetrating  spindle-shaped  roots  of  O. 
sativa  contributed  to  better  porosity  thus  facilitat- 
ing the  penetration  of  water  into  the  deeper  soil 
horizons.  A  favorable  effect  of  Medicago  sativa 
and  M.  media  on  soil  and  water  conservation  was 
also  observed.  The  effect  of  the  most  productive 
species,  M.  falcata  on  soil  and  water  conservation 
was  lower  than  that  of  the  other  crops  because  of 
belated  vegetation  in  the  spring,  and  interrupted 
vegetation  in  the  summer.  The  protective  effect  of 
individual  species  depended  not  only  on  the 
amount  of  vegetation  above  ground  but  also  on  the 
area  covered  by  the  vegetation  during  the  year.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08219 


AN  AESTHETIC  OVERVIEW  OF  THE  ROLE 
OF  WATER  IN  THE  LANDSCAPE, 

California  Univ.,  Berkeley.  Dept.  of  Landscape 

Architecture. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08383 


WATER  SUPPLY  AUGMENTATION  BY 
WATERSHED  MANAGEMENT  IN  WILDLAND 
AREAS, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-08384 


PARTIAL  CUTTING  AND  INCREASED  WATER 
YffiLDS-A  NEW  MULTIRESOURCE  AP- 
PROACH, 

Forest  Service  (USDA),  Rolla,  Mo.  Clark  National 

Forest. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-08418 


ASSESSING  ORGANIC  POLLUTION  FROM 
AGRICULTURAL,  URBAN,  AND  WOODED 
LANDS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Civil  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08456 

4D.  Watershed  Protection 


Stochastic  processes,  Recreation  demand,  Forest 
management,  Range  management,  Risks, 
Hydrologic  cycle,  Streamflow,  Surface  runoff, 
River  flow,  Sedimentation,  Reservoir, 
Ecosystems,  Wildlife. 

Identifiers:  'Water  resource  system,  Chance  con- 
straints, Wildlands,  Western  United  States. 

A  systems  approach  is  developed  to  determine  the 
type  and  extent  of  land  use  management  activities 
in  wildland  areas.  A  chance  constrained  pro- 
gramming model  is  applied  to  a  hypothetical 
watershed  in  order  to  investigate  the  effects  of  risk 
and  uncertainty  on  land  use  management  deci- 
sions. The  model  solution  indicates  that  risk  and 
uncertainty  associated  with  the  system  of  physical 
and  economic  parameters  can  significantly  affect 
land  use  management  policy-making.  The  solution 
also  indicates  that  forest  management  practices  to 
increase  streamflows  may  have  only  a  minimal  ef- 
fect on  the  design  and  operation  of  downstream 
reservoirs,  and  that  future  outdoor  recreational 
demand  and  benefits  are  important  factors  to  con- 
sider in  the  arrangment  of  land  use  management 
activities.  (Bell-Cornell) 
W72-08000 


YEAGER  DITCH  PROJECT  MEASURE, 
SOUTHEAST  TEXAS  RESOURCE  CONSERVA- 
TION AND  DEVELOPMENT  PROJECT,  TEXAS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 
Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  305-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  29,  1971.  14  p,  7 
append. 

Descriptors:  'Texas,  'Flood  protection,  'Channel 
improvement,  'Surface  runoff,  'Environmental 
effects,  Flood  damage,  Flood  control,  Flood 
recurrence  interval,  Channeling,  Dredging,  Sedi- 
ment control,  Erosion  control,  Wildlife  habitats, 
Habitat  improvement,  Vegetation  regrowth,  Soil 
erosion,  Soil  conservation,  Agricultural  runoff, 
Surface  waters,  Project  planning. 
Identifiers:  'Environmental  impact  statements, 
'Orange  County  (Tex). 

The  proposed  action  consists  of  Channel  improve- 
ment to  solve  land  and  resource  problems  in  the 
Yeager  Ditch  drainage  area  located  in  Orange 
County,  Texas.  At  present  Yeager  Ditch  can  not 
adequately  convey  the  runoff  originating  within 
the  project  area,  and  flooding  occurs  frequently 
resulting  in  direct  flood  damage  to  residential, 
business,  and  agricultural  properties.  The  follow- 
ing favorable  effects  are  listed:  (1)  reduce  erosion 
and  sediment  production,  (2)  protect  against  flood- 
water  damage  up  to  and  including  a  100-year 
frequency  event,  (3)  restore  property  values  and 
opportunity  for  home  improvements,  (4)  create 
wildlife  habitats,  and  (5)  reduce  sediment  deposi- 
tion. Construction  of  channel  improvement  will 
adversely  affect  some  wildlife  habitats  and 
destroy  or  disturb  some  vegative  cover.  Revegeta- 
tion,  however,  will  occur  on  much  of  this  area. 
There  is  no  alternative  method,  other  than  channel 
improvement,  which  will  provide  flood  protection 
and  meet  the  objectives  of  local  organizations  and 
residents.  The  comments  of  appropriate  federal, 
state,  and  local  interests  are  included.  (Blank- 
Florida) 
W72-08009 


ENVIRONMENTAL  SPOILAGE  IN  THE  USSR, 

Aston  Univ.,  Birmingham  (England).  Dept.  of  In- 
dustrial Administration. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08192 


SYNTHETIC  STORM  PATTERN  AND  RUN-OFF 
FOR  GAUHATI,  INDIA, 

Calcutta  Metropolitan  Planning  Organization  (In- 
dia). 


WATERSHED  MANAGEMENT:  A  SYSTEMS 
APPROACH, 

Harvard   Univ.,  Cambridge,  Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
L.  M.  Eisel. 

Water  Resources  Research,  Vol.  8,  No.  2,  p  326- 
338,  April  1972.  6  fig,  2  tab,  19  ref. 

Descriptors:  'Watershed  management,  'Irrigation 
water,  'Environmental  control,  'Decision  making, 
'Systems      analysis,      Mathematical      models, 


DUBOIS,  PENNSYLVANIA  LOCAL  FLOOD 
PROTECTION  PROJECT,  SANDY  LICK 
CREEK  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08014 


STOCKTON  SHIP  CHANNEL  BANK  PROTEC 
TION.  SAN  FRANCISCO  BAY  TO  STOCKTON 
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CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Sacramento,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  873-F,  $3.00  in  paper  copy, 
W.95  in  microfiche.  October  14,  1971.  69  p,  2  plate, 
i  photo,  12  tab. 

Descriptors:  'Environmental  effects,  'Channel 
;rosion,  'Channel  improvement,  'California, 
Banks,  Dredging,  Slope  stability,  Levees,  Retain- 
ng  walls,  Shore  protection,  Revegetation,  Bank 
srosion,  Vegetation,  Shoreline  cover,  Vegetation 
sstablishment,  Wildlife  management. 
Identifiers:  'Environmental  impact  statements, 
'Stockton  Ship  Channel  (Calif.). 

K  bank  protection  project  is  proposed  covering  six 
critical  erosion  areas  along  the  San  Francisco  Bay- 
Stockton,  California  ship  channel.  Rock  revet- 
nents  will  be  constructed  and  levees  restored.  The 
mpact  of  the  project  will  focus  on  the  removal  of 
iparian  vegetation.  However,  the  extent  and 
quality  of  this  vegetation  is  not  considered  signifi- 
:ant:  proper  planning  can  further  minimize 
lamage.  Wildlife  should  return  after  the  vegeta- 
ion  cover  is  re-established.  Only  minor  water 
quality  impairment  will  be  created  by  dredging  in- 
:idental  to  levee  restoration.  Alternatives  include 
leletion  of  federal  bank  protection,  levee  setback, 
vaterside  berm  construction,  concrete  block  bank 
protection,  and  flatter  levee  slopes  with  vegetation 
>rotection.  These  alternatives  were  rejected  as 
sither  impractical,  inadequate,  or  too  expensive, 
rhe  comments  of  concerned  agencies  are  in- 
:luded.  (Kohla-Florida) 
N72-08020 


1    NUMERICAL    ANALYSIS    OF    HIGH    AL- 

rrruDE  scrub  vegetation  in  relation 

K)  SOIL  EROSION  IN  THE  EASTERN  COR- 
DILLERA OF  PERU, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Botany. 

it.  M.  M.  Crawford,  D.  Wishart,  and  R.  M. 

Campbell. 

(ournal  of  Ecology  58  (1):  173-191.  1970.  Illus. 

Map. 

[Descriptors:  'Soils,  'Erosion  controls,  'Vegeta- 

ion. 

Identifiers:  Cordillera,  'Peru,  'Scrub  vegetation. 

\  survey  of  the  distribution  of  high  altitude  scrub 
vegetation  growing  at  the  tree-line  was  carried  out 
n  a  densely  settled  valley  in  southeastern  Peru.  A 
engthy  period  of  human  settlement  has  reduced 
he  tree-line  by  nearly  850  m  (2800  ft)  below  the 
:limatic  optimum.  The  scrub  vegetation  left  cover- 
ng  much  of  the  valley  floor  and  mountainsides  is 
nought  to  be  essential  to  the  maintenance  of 
idequate  water  reserves  in  the  soil  for  agriculture 
is  well  for  preventing  a  rapid  acceleration  of  ero- 
sion. No  previous  ecological  study  has  been  re- 
)orted  for  this  scrub  and  this  investigation  uses  20 
Afferent  numberical  methods  in  an  attempt  to  re- 
ate  the  distribution  of  the  scrub  species  associa- 
ions  to  altitude  and  aspect.  Characteristic  scrub 
ypes  are  found  in  the  upper  and  lower  regions  of 
he  valley.  These  are  described  together  with 
ransitional  types  found  in  the  middle  altitudinal 
anges  and  suggestions  are  made  in  relation  to  con- 
servation of  the  scrub  and  the  prevention  of 
urther  erosion. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
V72-08055 


JPPER  BEAR  CREEK  EXPERIMENTAL  PRO- 
IECT:  A  CONTINUOUS  DAILY-STREAMFLOW 
rfODEL. 

rennessee  Valley  Authority,  Knoxville.  Div.  of 

Vater  Control  Planning. 

'or  primary  bibliographic  entry  see  Field  02A. 

V72-08097 


EFFECT  OF  SOME  PERENNIAL  LEGU- 
MINOSAE  AND  GRAMINEAE  ON  THE  CON- 
SERVATION OF  SOIL  AND  WATER,  (M  SER- 
BO-CROATIAN), 

Agricultural  Inst.,  Skopje  (Yugoslavia). 

For  primary  bibliographic  entry  see  Field  04C. 

W72-08219 


AN  ECONOMIC  ANALYSIS  OF  EROSION  AND 
SEDIMENT  CONTROL  FOR  WATERSHEDS 
UNDERGOING  URBANIZATION, 

Dow  Chemical  Co.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08246 


WATERSHED  FIELD  INSPECTIONS -1971. 

Committee  on  Public  Works  (U.  S.  House).  Sub- 
committee on  Conservation  and  Watershed. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08320 


MARTIN  CHANNEL  IMPROVEMENT  PRO- 
JECT, BEAVER  CREEK,  LEVISA  FORK  OF 
BIG  SANDY  RIVER,  KENTUCKY  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08332 


SOIL  LOSS  FROM  TILE-OUTLET  TERRACES, 

Agricultural  Research  Service,  Ames,  Iowa. 
J.  M.  Laflen,  H.  P.  Johnson,  and  R.  C.  Reeve. 
Journal  of  Soil  and  Water  Conservation,  Vol  27, 
No  2,  p  74-77,  March-April  1972.  3  fig,  4  tab,  8  ref. 

Descriptors:  'Soil  erosion,  'Terracing,  'Erosion 
control,  'Sediment  control,  Sediment  yield, 
'Iowa,  Water  pollution  control,  Land  manage- 
ment, Particle  size,  Sampling,  Data  collections. 

Average  annual  soil  loss  from  four  tile-outlet  ter- 
race systems  in  Iowa  was  less  than  750  pounds  per 
acre  and  less  than  5  percent  of  soil  erosion 
between  terraces.  Sediment  concentrations 
averaged  between  800  and  3,850  parts  per  million. 
Most  soil  lost  consisted  of  particles  and  aggregates 
with  diameters  less  than  0.016  millimeter.  (Knapp- 
USGS) 
W72-08419 


SOME    RESULTS    OF    INVESTIGATIONS    ON 
EROSION  CONTROL  DX  CORN  STANDS,  (IN 

RUSSIAN), 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08486 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


THE  ECOLOGY  OF  THE  PLANKTON  OFF  LA 

JOLLA,  CALIFORNIA,  IN  THE  PERIOD  APRIL 

THROUGH  SEPTEMBER,  1967. 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07892 


THE  ADDITION  METHOD  IN  PHOTOMETRY, 
n.  THE  DETERMINATION  OF  METAL  IONS 
FROM  THE  SELF-COLOUR  OF  THEIR  AQUE- 
OUS SOLUTIONS,  (IN  GERMAN), 

Marburg    Univ.    (West    Germany).    Chair    for 

Analytical  Chemistry. 

H.  Bondorf,  and  C.  Mahr. 

Zeitschrift  fur  Analytische  Chemie,  Vol.  256,  No. 

2,  p  110-112,  September  14,  1971.  14  ref.  English 

summary. 


Descriptors:      'Metals,      'Aqueous      solutions, 
'Copper,   'Cobalt,  'Chromium,  'Iron,   'Nickel, 
Water  analysis,  'Photometry,  Color,  Absorption, 
Reduction  (Chemical),  Heavy  metals. 
Identifiers:  Absorption  coefficient,  Ions. 

Standard  curves  for  the  photometric  determina- 
tion of  Cu  (++),  Ni  (+  +  ),  Co  (++),  Fe  (+  +  +) 
and  Cr  (+  +  +),  using  the  color  of  their  aqueous 
solutions,  are  not  suitable  if  the  composition  of  the 
solutions  is  unknown.  It  is  more  useful  to  deter- 
mine the  respective  absorption  coefficient  of  the 
ions  in  the  solution  by  adding  a  known  amount  of 
the  element.  Fe  (+  +  +  )  is  reduced  to  Fe  (+  +  ), 
then  the  absorption  of  Fe  (+  +  )  is  measured  at  920 
mm.  Cr  (  +  +  +)  must  be  oxidized  to  Cr04  (-)  and 
then  be  reduced  again.  The  standard  deviation  of 
the  procedures  described  exceeds  1  percent  only 
in  a  few  cases.  The  possibility  of  determining  in 
the  same  manner  two  or  three  compounds  in  the 
presence  of  each  other  is  mentioned.  (Mortland- 
Battelle) 
W72-07893 


METHOD  FOR  THE  DETERMINATION  OF 
TRACES  OF  MERCURY  BY  FLAMELESS 
ATOMIC  ABSORPTION,  (IN  GERMAN), 

Farbenfabriken    Bayer   A.G.,    Dormagen    (West 

Germany).  Wissenschaftlisches  Laboratorium. 

M.  Olivier. 

Zeitschrift  fur  Analytische  Chemie,  Vol.  257,  No. 

3,  p  187-191,  December  20,  1971.  17  ref.  English 

summary. 

Descriptors:  'Heavy  metals,  'Trace  elements, 
Water  analysis,  Urine,  Reduction  (Chemical),  Or- 
ganic matter,  'Mercury,  'Spectrophotometry. 
Identifiers:  'Atomic  absorption  spec- 
trophotometry, Soda  liquor,  Diethyl  pyrocar- 
bonate,  Precision,  Detection  limits,  Chemical  in- 
terference, Sample  preparation,  Atomic  absorp- 
tion spectrophotometry,  Laboratory  techniques. 

The  determination  of  traces  of  mercury  after 
reduction  by  stannous  chloride  in  solution  is 
described.  The  reduced  elementary  mercury  is 
transported  by  an  air  stream  into  an  absorption  cell 
placed  in  the  beam  of  a  hollow  cathode  lamp  or  a 
low  pressure  burner.  The  energy  decrease  at  254 
nm  is  a  measure  for  the  mercury  present.  Methods 
for  sample  preparation  of  gases,  water,  soda 
liquor,  urine,  diethyl  pyrocarbonate  and  other  or- 
ganic materials  are  described.  With  this  method  0.2 
ppb  of  mercury  can  be  determined.  Compared  to 
flame  atomic  absorption  there  is  an  increase  in 
sensitivity  by  10,000.  The  method  is  suitable  for  in- 
organic and  organic  bound  mercury  and  is  applica- 
ble for  all  problems,  if  a  suitable  sample  prepara- 
tion is  possible.  By  a  compensation  method  (deu- 
terium arc  background  corrector)  interferences  by 
other  UV-absorbing  substances  are  largely 
eliminated.  (Mortland-Battelle) 
W72-07894 


THERMAL  INACTIVATION  OF  VIRUSES.  RE- 
PORT 1.  THE  RELATIONSHIP  BETWEEN  THE 
RATE  OF  INACTIVATION  AND  TEMPERA- 
TURE, 

Institute  of  Virology,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07895 


A  HYDROBIOLOGICAL  STUDY  OF  THE  POL- 
LUTED RIVER  LIEVE  (GHENT,  BELGIUM), 

Rijksuniversitair  Centrum  Antwerpen  (Belgium). 

Lab.  of  Ecology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07896 


RADIOCHEMICAL       SEPARATIONS       WITH 
HALOGENATED  RESINS, 

Instituto    Venezolano   de    Investigacior.es    Cien- 
tificas,   Caracas   (Venezuela).   Departamento   de 
Tecnologia  Nuclear. 
M.  Heurtebise,  and  W.  J.  Ross. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5 A — Identification  of  Pollutants 


Analytical  Chemistry,  Vol.  44,  No.  3,  p  596-599, 
March  1972.  3  fig,  1  tab,  4  ref . 

Descriptors:  *Neutron  activation  analysis, 
♦Radioisotopes,  *Radiochemical  analysis,  *Urine, 
Chemical  analysis,  Halogens,  Separation 
techniques,  Anion  exchange,  Resins,  Ions, 
Gamma  rays,  Tracers,  Chlorine  radioisotopes, 
Gold  radioisotopes,  Uranium  radioisotopes, 
Iodine  radioisotopes,  Arsenic  radioisotopes, 
Potassium  radioisotopes,  Strontium  radioisotopes, 
"Iodine,  Cobalt  radioisotopes,  'Mercury,  *Gold, 
"Bromine,  Zinc  radioisotopes,  Cadmium 
radioisotopes. 

Identifiers:  Biological  samples,  Chemical  inter- 
ference, Mercury  radioisotopes,  Bromine 
radioisotopes.  Iron  radioisotopes,  Silver,  Sulfate 
radioisotopes,  Selenate  radioisotopes,  Phosphate 
radioisotopes,  Sodium  radioisotopes,  Rubidium 
radioisotopes,  Cesium  radioisotopes,  Magnesium 
radioisotopes,  Calcium  radioisotopes,  Barium 
radioisotopes,  Silver  radioisotopes,  Manganese 
radioisotopes.  Nickel  radioisotopes,  Copper 
radioisotopes,  Antimony  radiosotopes,  Aluminum 
radioisotopes,  Chromium  radioisotopes, 

Lanthanum  radioisotopes,  Vanadium 

radioisotopes,  Br-80,  Hg-197,  Cl-38,  Na-24,  Br-82, 
Hg-203,  Au-198,  1-131,  As-76,  K-42,  Rb-86,  Cs- 
137,  Ng-27,  Ca-45,  Sr-87m,  Ba-139,  Ag-1 10m,  Mn- 
56,  Co-60,  Ni-65,  Cu-64,  Zn-69m,  Cd-115,  Sb-124, 
Fe-59,  Al-28,  Cr-51,  La-140,  V-52,  U-238. 

The  separation  of  bromine-80  and  mercury-197 
from  activated  urine  samples  was  used  to  demon- 
strate the  use  of  brominated  and  iodinated  resins 
in  radiochemical  separations  of  bromide,  iodide, 
mercuric,  and  gold  ions  from  interfering 
radioisotopes  produced  by  the  neutron  activation 
of  various  matrices.  The  retention  capabilities  of 
the  resins  were  tested  using  the  aqueous  solutions 
of  31  selected  ions.  On  iodinated  resins,  iodide, 
mercuric,  and  gold  ions  were  almost  completely 
retained  on  the  resin  while  the  silver  ion  was 
retained  up  to  95  percent.  Three  to  four  1-ml 
washings  with  water  almost  totally  eluted  all  other 
ions  except  iodide,  mercuric,  gold,  and  silver.  Bro- 
mide, mercuric,  and  gold  ions  were  almost 
completely  retained  on  the  brominated  resins, 
whereas  about  14  percent  of  silver  could  be  eluted. 
The  retention  of  silver  was  not  reproducible  on 
either  resin.  Additional  experiments  were  per- 
formed to  determine  the  effect  of  pH  and  ion  con- 
centrations on  resin  retention.  The  retention  of 
iodide  and  bromide  ions  by  iodinated  and 
brominated  resins,  respectively,  was  independent 
of  pH.  The  retention  of  bromide,  iodide,  gold,  and 
mercuric  ions  was  also  independent  of  ion  concen- 
trations in  the  200  ng  -  2  mg  range.  In  the  irradiated 
urine  samples,  96  percent  of  the  bromine-80  was 
retained  if  0.1  ml  samples  were  passed  through  the 
resin  columns,  with  retention  decreasing  per  in- 
crease in  volume  of  urine  analyzed.  Accurate  mea- 
surements of  the  68-77  Kev  peak  of  mercury-197 
using  a  Nal  (Tl)  detector  was  possible  by  passing 
the  urine  specimen  through  an  iodinated  resin 
column  which  selectively  retains  mercury.  (Jef- 
feris-Battelle) 
W72-07898 


APPLICATIONS  OF  INFRARED  SPECTROSCO- 
PY IN  BIOCHEMISTRY,  BIOLOGY,  AND 
MEDICINE, 

New    York    Medical    Coll.,    N.Y.,    Dept.    of 

Biochemistry. 

F.  S.  Parker. 

Plenum  Press,  New  York,  New  York.  1971.  601  p. 

Descriptors:  "Spectroscopy,  Biochemistry, 
"Pathology,  Water  analyses,  Spectrophotometry, 
Infrared  radiation,  Aqueous  solutions,  Viruses, 
Microbiology,  Pesticides,  Information  retrieval, 
Calibrations,  "Carbohydrates,  "Lipids,  "Amino 
acids,  Ethers,  Phosphorus  compounds,  "Proteins, 
Hydrogen,  Deuterium,  "Enzymes,  Urine,  Moni- 
toring, Membranes,  Herbicides,  Metabolism, 
Computer  programs,  Automation,  Antibiotics 
(Pesticides),  Fungi,  Bacteria,  Water  analysis,  Or- 
ganic carbon,  Chlorophyll,  E.  coli. 


Identifiers:  "Infrared  spectroscopy,  DNA,  RNA, 
"Amides,  "Esters,  Glycerols,  Diols,  Cholesterol, 
Leuthins,  Data  interpretation,  Cephalins, 
Phospholipids,  Phosphonic  acids,  Phosphonates, 
Phosphonolipids,  Plasmologens,  Prostglardins, 
Erythrocyte,  Tissue,  "Peptides,  Chelate  com- 
pounds, Hydrogen-deuterium  exchange,  "Nucleic 
acids,  "Steroids,  "Porphyrins,  "Drugs,  Sulfona- 
mides, Alkaloids,  Barbituates,  Ureids, 
Amphetamines,  Gas-liquid  chromatography, 
Blood,  Serum,  Biological  samples,  Infrared  spec- 
tra. 

The  use  of  infrared  spectroscopy  is  described  for 
analysis  of  carbohydrates,  lipids,  amides,  amino 
acids,  proteins  and  polypeptides,  nucleic  acids, 
steroids,  porphyrins,  enzymes,  and  drugs  and 
pharmaceuticals.  Discussions  are  also  included  on 
the  application  of  the  method  for  identification 
and  study  of  microbiological  organisms,  such  as 
Aerobacter,  Acetobacter,  Acetomonas,  Aspergil- 
lus, Bacillus,  Klebsiella,  Brucellae,  Pseudomonas, 
and  Vibrio,  study  of  viruses,  and  analysis  of  blood 
and  other  biological  materials.  Sampling,  sample 
preparation,  interpretation  of  spectra,  and  the 
theory  of  infrared  spectroscopy  also  are 
discussed.  (Mortland-Battelle) 
W72-07900 


BENTHIC  ALGAL  COMMUNITDES  OF  THE 
METOLIUS  RIVER, 

Oregon  State  Univ.,  Corvallis. 

B.  J.  Sherman,  and  H.  K.  Phinney. 

Journal  of  Phycology,  Vol.  7,  No.  4,  p  269-273, 

December  1971. 1  fig,  1  tab,  10  ref. 

Descriptors:  "Algae,  "Benthic  flora,  "Oregon, 
Rivers,  Biological  communities.  Seasonal, 
Diatoms,  "Light,  Solar  radiation, 

"Photoperiodism,  Periphyton,  "Benthos. 
Identifiers:    "Cladophora,   "Achnanthes,   "Spiro- 
gyra,    Clodophora   glomerata,    "Metolius    River 
(Ore). 

Benthic  algae  in  the  Metolius  River  (Oregon)  were 
sampled  at  regular  intervals  over  a  nearly  1-year 
period  to  determine  causal  facotrs  in  the  occur- 
rence and  distribution  of  algae  species.  This  river 
is  practically  free  of  seasonal  changes  in  current, 
turbidity,  dissolved  substance,  and  temperature. 
Thus  photoperiod  and  total  light  energy  are  the 
only  variable  environmental  factors  to  be  con- 
sidered. Three  genera,  Clodophora,  Achnanthes, 
and  Spirogyra,  predominated  throughout  the  year. 
Cladaphora  glomerata  was  the  most  abundant  fila- 
mentous species.  It  decreased  at  one  station  during 
winter  months  when  less  light  was  available,  in- 
dicating its  dependence  on  abundant  light.  Other 
species  were  present  only  at  certain  times  of  the 
year,  attributed  also  to  change  in  available  solar 
radiation.  However,  of  approximately  60  species 
of  algae  identified,  only  9  showed  a  definite 
seasonal  distribution.  The  presence  of  relatively 
few  species  was  attributed  to  the  predominance  of 
Cladophora  glomerata.  (Mortland-Battelle) 
W72-07901 


TESTS  FOR  SYSTEMATIC  ERRORS  IN  ANAL- 
YSIS, (IN  GERMAN), 

Badische   Anilin-   and    Soda-Fabrik   A.G.,   Lud- 

wigshafen  am  Rhein  (West  Germany). 

For  primary  bibliographic  entry  see  Field  07A. 

W72-07902 


DETERMINATION  OF  TRACES  OF  THALLIUM 
BY  FLUORIMETRIC  TITRATION, 

Laboratorium  voor  Analytische  Scheikunde,  Am- 
sterdam (Netherlands). 
F.  H.  P.  Koning,  G.  den  Boef ,  and  H.  Poppe. 
Zeitschrift  fur  Analytische  Chemie,  Vol.  256,  No. 
4,  p  270-273,  October  15,  1971.  3  fig,  3  tab,  6  ref. 

Descriptors:  "Fluorometry,  "Trace  elements, 
"Volumetric  analysis,  Urine,  "Fluorescence, 
Separation  techniques,  Reduction  (Chemical). 


Identifiers:  "Thallium,  "Spectrofluorimeters, 
Precision,  "Fluorimetric  titration,  Chemical  inter- 
ference. Detection  limits. 

The  fluorescence  of  monovalent  thallium  in 
hydrochloric  acid  solution  was  the  basis  for  quan- 
titative determination  of  thallium  (0.00001  M  and 
lower)  by  a  titrimetric  method.  Fluorimetric  titra- 
tion was  carried  out  by  reduction  of  thallium  (III) 
with  tin  (II)  in  a  solution  of  3.3  M  HC1  and 
0.8MKC1;  thallium  (I)  shows  strong  fluorescence 
in  that  solution.  The  excitation  wavelength  was 
253  nm,  and  the  fluorescence  wavelength,  438  nm. 
In  a  study  of  the  influence  of  other  metal  ions  on 
thallium  determination,  it  was  found  that  10  micro- 
grams of  thallium  could  be  determined  in  the 
presence  of  limited  quantities  of  Cu  (II),  Pb  (II), 
Mo  (V),  Bi  (III),  Ca  (III),  and  In  (III).  Extraction 
of  thallium  with  6M  HC1  was  deemed  not  suitable 
since  many  other  metals  are  also  extracted.  The 
best  choices  are  2M  HBr  or  2M  HC1.  Titration  with 
fluorimetric  end-point  detection  results  in  better 
selectivity  and  precision  with  very  little  inter- 
ference by  temperature  fluctuations  and  fluoresc- 
ing compounds,  as  compared  to  methods  based  on 
calibration  curves.  Traces  of  thallium  down  to  one 
microgram  can  be  determined  with  good  precision, 
and  the  method  can  be  used  to  determine  thallium 
urine  at  the  ppm  level.  (Mortland-Battelle) 
W72-07903 


ANALYTICAL  STUDY  OF  A  CADMIUM  ION- 
-SELECTIVE  CERAMIC  MEMBRANE  ELEC- 
TRODE, 

Matsushita  Electric  Industrial  Co.  Ltd.,  Osaka 

(Japan).  Wireless  Research  Lab. 

H.  Hirata,  and  K.  Higashiyama. 

Zeitshcrift  fur  Analytische  Chemie,  Vol.  257,  No. 

2,  p  104-107,  December  10, 1971.  5  fig,  4  ref. 

Descriptors:  "Ions,  "Cadmium,  "Analytical 
techniques,  Laboratory  equipment,  Copper,  Al- 
kali metals,  Alkaline  earth  metals,  Cobalt, 
Nitrates,  Manganese,  Lead,  Zinc,  Aluminum,  Sul- 
fides, Instrumentation,  Water  temperature, 
Nickel,  Metals,  Mechanical  properties,  "Mem- 
brane processes. 

Identifiers:  "Membrane  electrodes,  "Ion  selective 
electrodes,  Silver,  "Ionic  interference,  Selectivity, 
Potentiometric  analysis,  Detection  limits,  Ceramic 
membranes,  Cadmium  sulfide,  Perchlorato. 

A  cadmium  ion-selective  membrane  electrode  has 
been  developed  by  applying  a  hot-pressing 
method.  The  membrane  contains  cadmium  sul- 
phide, silver  sulphide,  and  copper  (I)-sulphide. 
The  best  repsonse  was  obtained  with  a  membrane 
containing  less  than  30  percent  of  copper  (I)  sul- 
phide and  more  than  5  percent  of  cadmium  sul- 
phide. The  Nernstian  slope  was  secured  over  an1 
activity  range  of  0.1  M  -  1  micro  M  and  poten- 
tiometric analysis  could  be  carried  out  over  a  con- 
centration range  of  0.1  M  -  0.1  micro  M.  The  poten- 
tials were  maintained  at  constant  values  over  more 
than  6  months.  Also,  the  potentials  satisfied  the 
Nemst's  factor  2.303  RT/2F  at  the  temperature 
range  between  0  and  95  C.  Among  the  common 
ions,  silver,  copper  (II),  iron  (III),  mercury  (II), 
sulphide,  and  iodide  ions  interfered  seriously. 
However,  about  10-100  times  of  lead  and  bromide 
ions  and  more  than  1000  times  of  alkali  metal,  al- 
kaline earth  metal,  zinc,  aluminum,  nickel,  cobalt, 
manganese  (II),  perchlorate,  and  nitrate  ions  did 
not  interfere  at  all.  (Mackan-Battelle) 
W72-07904 


UTILIZATION  OF  ACTIVATION  ANALYSIS  AS 
A  DETECTION  TECHNIQUE  FOR  MERCURY, 

Interuniversitair  Reactor  Instituut,  Delft  (Nether 

lands). 

J.J.M.deGoeij. 

Available  from  the  National  Technical  Informa 

tion  Service  as  CONF  710  325-1,  $3.00  in  papei 

copy,  $0.95  in  microfiche.  Paper  presented  to  the 

working  group  'Environmental  Pollution'  of  thf 

European  Society  of  Nuclear  Methods  in  Agricul 

ture,  March  18-19  1971,  Mol,  Belgium.  10  p,  5  fig 

1  tab,  3  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


Jescriptors:  *Neutron  activation  analysis, 
'Heavy  metals,  *Path  of  pollutants,  Methodology, 
'ollutants,  Chemical  analysis,  Automation,  Food 
:hains,  Surface  waters,  Sediments,  Milk,  Urine, 
■ish,  Foods,  Plants,  Grasses,  Birds,  Mammals, 
•lankton,  Industrial  wastes.  Pulp  wastes,  Chemi- 
:al  wastes,  Water  analysis,  Automatic  control, 
(adioactivity  techniques,  Waste  water  (Pollution), 
dentifiers:  'Mercury,  'Biological  samples,  Or- 
;ans,  Tissue,  Coffee,  Tea,  Cereals,  Aspirin,  Cod 
iver  oil,  Human  hair,  Rhine  River,  Seaweed, 
Netherlands,  Sample  preparation. 

'ersonnel  at  the  Interuniversity  Reactor  Institute 
lave  developed  an  analytic  system  based  upon 
lestructive  neutron  activation  which  is  sensitive  to 
wide  range  of  mercury  levels  in  biological  sam- 
iles.  Samples  are  homogenized,  sealed  in  a  quartz 
mpule  and  irradiated.  Sulfuric  acid  and  inactive 
nercury  are  added  to  the  sample  in  a  distillation 
essel  and  heated  to  produce  a  clear  fluid.  The 
jercury  content  is  volatilized  by  adding  hydrogen 
iromide.  The  resultant  mercury  bromide  is 
rapped  in  a  solution  of  sodium  acetate.  After 
istillation,  an  inactive  mercury  droplet  is  added 
nd  the  mixture  is  stirred  for  one  hour.  The  solu- 
ion  is  passed  through  a  sintered  glass  filter  from 
.hich  the  mercury  is  washed  and  dissolved  in 
itric  acid.  The  activity  measurements  are  made 
n  this  solution.  The  procedure  was  simplified 
uch  that  separation  could  be  carried  out  by  an  au- 
smated  apparatus.  An  automated  device  was  built 
.-hich  could  process  six  samples  simultaneously, 
'his  analytic  system  has  a  sensitivity  of  1.0-0.1 
anograms  of  mercury  for  all  kinds  of  solid  biolog- 
:al  samples  as  well  as  blood  and  urine.  The  mer- 
ury  levels  in  the  chain,  sediments-grass-cow- 
lilk,  were  studied  in  relation  to  the  Rhine  River 
nd  adjacent  grasslands.  The  levels  of  mercury 
/ere  tabulated  for  each  segment  of  the  chain  and  it 
/as  shown  that  cumulative  effects  were  absent, 
'he  highest  level  of  mercury  was  found  in  dry 
ediments  (2000-9000  ppb)  and  the  least  in  milk 
:a.0.3  ppb).  (Holoman-Battelle) 
V72-07908 


(esign  studies  for  a  biomedical  gas 
:hromatograph, 

taylor  Coll.  of  Medicine,  Houston,  Tex.  Inst,  for 

.ipid  Research. 

I.  C.  Horning,  C.  D.  Pfaffenberger,  and  A.  C. 

foffat. 

inalytical  Chemistry,  Vol.  44,  No.  1,  p  2-8,  7  fig,  5 

ef,  January  4,  1972. 

)escriptors:     'Gas    chromatography,     'Design, 

.aboratory  equipment,  'Chromatography,  Instru- 

lentation,    'Analytical    techniques,    Separation 

schniques. 

dentifiers:  *N-aIkanes,  Backflushing,  Biological 

amples. 

in  instrument  was  constructed  for  the  purpose  of 
tudying  the  parameters  involved  in  the  design  of  a 
ew  gas  chromatographic  separation  system.  The 
nmediate  objective  was  to  determine  the  feasi- 
ility  of  operation  of  a  2  column  GC  instrument, 
nd  to  study  the  relationship  between  operation 
nd  design.  Three  stages  are  involved  in  the  gas 
hase  process:  separation  of  solvent  (s),  reagent 
>),  and  all  compounds  with  MU  value  up  to  a 
oint  predetermined  by  the  separation  conditions; 
ackflush  transfer  of  the  sample  to  be  analyzed  to 
n  analytical  column;  and  analytical  separation  of 
ample  components  by  isothermal  or  temperature 
rogramming  techniques.  The  separation  of  func- 
on  of  the  usual  GC  column  into  two  serial  func- 
ons  permits  reconsideration  of  most  of  the  ele- 
lents  of  design  which  limit  the  performance  and 
sefulness  of  present  day  gas  chromatographs  in 
iologic  and  medical  studies.  The  sample  materials 
sed  were  solutions  of  n-alkanes  in  toluene. 
Viackan-Battelle) 
m-07909 


IEW  POSSIBILITIES  OF  ANALYSIS  BY  COM- 
INATION  OF  DKECT  QUANTITATIVE  THIN- 


-LAYER    CHROMATOGRAPHY    AND    ELEC- 
TRONIC DATA  PROCESSING,  (IN  GERMAN), 

Schering  A.G.,  Bergkamen  (West  Germany).  Zen- 

trale  Analytik  Werk  Wolfenbuttel. 

G.  Kynast. 

Zeitschrift  fur  Analytische  Chemie,  Vol.  256,  No. 

1,  p  20-24,  4  tab,  10  ref,  August  31,  1971.  English 

summary. 

Descriptors:       'Pesticides,       'Chromatography, 
'Computer       programs,       Automation,       Data 
processing,  Analytical  techniques. 
Identifiers:  'Thin-layer  chromatography,  Data  in- 
terpretation, Method  evaluation,  Graphical  analy- 


A  computer  program  for  direct  evaluation  of  thin- 
layer  chromatograms  has  been  tested  with  a 
laboratory  and  some  technical  formulations  of  a 
pesticide.  Results  have  been  compared  with  those 
obtained  by  two  conventional  methods.  Mean  rela- 
tive standard  deviation  calculated  from  results 
compiled  by  electronic  data  processing  (method  A) 
is  about  6  percent,  compared  to  10  percent 
received  by  the  graphic  method  (method  C)  which 
is  employed  by  most  investigators.  In  addition, 
overall  time  of  analysis  is  34  percent  higher  if  the 
graphic  method  is  used.  Method  A  saves  time  and 
expense  especially  in  routine  analysis  because 
working  of  the  process  is  easier  and  may  be  per- 
formed even  by  assistant  personnel.  The  proposed 
method  is  suitable  for  the  determination  of  dif- 
ferent active  ingredients  and  impurities  even  in 
difficult  technical  products.  (Mortland-Battelle) 
W72-07912 


MINOR  ELEMENTS  IN  ILLINOIS  SURFACE 
WATERS. 

Illinois  Water  Survey  Technical  Letter  14, 
November  1971 . 2  p,  2  tab. 

Descriptors:  'Trace  elements,  'Water  analysis, 
Surface  waters,  'Illinois,  Chemical  analysis,  Data 
collections,  Sampling,  Laboratory  tests,  Water 
chemistry,  Heavy  metals,  Water  quality,  Streams, 
'Cadmium,  'Chromium,  'Copper,  'Lead,  Nickel, 
Strontium,  Zinc. 

Identifiers:  Minor  elements,  Illinois  streams, 
'Lithium. 

The  concentrations  of  eight  minor  elements  ob- 
served in  samples  taken  from  Illinois  streams 
between  1966  and  1971  are  tabulated.  The  ele- 
ments are  cadmium,  chromium,  copper,  lithium, 
lead,  nickel,  strontium,  and  zinc.  The  data  were 
analyzed  on  an  equal  to  or  less  than  basis;  cumula- 
tive percentage  distributions,  or  relative  frequency 
of  occurrence  of  levels  equal  to,  or  less  than,  the 
given  specific  concentrations  in  mg/liter  are 
shown.  The  observed  maximum  concentrations,  in 
mg/liter,  for  eight  elements  at  27  sampling  stations 
are  listed.  All  of  these  minor  elements  are  widely 
distributed  in  low  concentrations  throughout  sur- 
face waters  of  the  state.  Although  total  chromium 
reached  0.05  mg/liter  in  the  Des  Plaines  River,  this 
occurred  only  once  and  the  average  concentration 
was  less  than  0.005  mg/liter.  The  same  is  true  for 
cadmium  in  both  the  Kankakee  River  and  Hender- 
son Creek  where  single  cadmium  concentrations 
exceeding  0.01  mg/liter  were  found  but  the  average 
was  less  than  0.005  mg/liter.  (Woodard-USGS) 
W72-07971 


DETERMINATION   OF  TOTAL   RARE-EARTH 
CONTENT    IN    NATURAL    WATERS    BY    EX- 
TRACTION-SPECTROPHOTOMETRY 
METHOD  (EXCHANGE  OF  EXPERIENCE), 

Irkutskii    Gosudarstvennyi    Universitet    (USSR); 

and    Akademiya    Nauk    URSR,    Kiev.    Instilut 

Obshchei  i  Neorganicheskoi  Khimii. 

N.  S.  Poluektov,  A.  I.  Kirillov,  O.  P.  Makarenko, 

and  N.  A.  Vlasov. 

Zavodskaya  Laboratoriya,  Vol  37,  No  5,  p  680- 

681,  May  1971.  1  fig,  1  tab,  8  ref.  Trans,  from 

Zavodskaya  Laboratoriya,  Vol  37,  No  5,  p  536-537 

May  1971. 


Descriptors:  'Water  analysis,  'Spec- 
trophotometry, 'Separation  techniques,  'Trace 
elements,  Chemical  analysis,  Optical  properties, 
Ions,  Heavy  metals. 

Identifiers:  'Rare  earth  elements,  Complex  com- 
pounds, Chemical  interference,  Thiocyanate, 
Lanthanum,  Cerium,  Praseodynium,  Neodymium, 
Promethium,  Samarium,  Europium,  Gadolinium, 
Terbium,  Dysprosium,  Holmium,  Erbium,  Thuli- 
um, Ytterbium,  Lutetium. 

An  extraction  spectrophotometry  method  employ- 
ing arsenazo  III  and  diphenylguanidiae  ternary 
complexes  (DPG)  in  butyl  alcohol  was  developed 
for  determining  the  sum  of  rare-earth  elements  in 
natural  waters.  Interference  from  other  ions  (U02 
(+  +),  Th  (4  +  ),  Zr  (4  +  ),  Hf  (4  +  ),  Bi  (3  +  ),  C204  (-- 
),  Ca(++),  Mg(++),  Pb(+  +  ))  was  eliminated  by 
preliminary  extraction.  The  method  developed  is 
as  follows:  A  20-ml  aliquot  portion  of  the  in- 
vestigated solution  is  place  in  a  separating  funnel; 
1  ml  of  5  M  NH4CNS  is  added;  the  pH  is  adjusted 
to  0.5-  1.0;  and  the  solution  is  extracted  with  10  ml 
of  0.1  M  solutions  of  diantipyrylmethane  in 
chloroform;  the  extract  is  discarded.  Three  5-ml 
portions  are  taken  from  the  aqueous  phase  and 
placed  in  separating  funnels.  Into  each  funnel  are 
added  1  ml  of  0.001  M  arsenazo  III  solution,  1.5-2 
ml  of  DPG  solution,  and  2  ml  of  a  buffer  solution 
(pH  4.0).  Into  two  of  the  separating  funnels  is 
added  a  standard  solution  containing  1-10  micro- 
grams of  rare-earth  elements.  The  volume  is  made 
up  to  10  ml,  and  the  solutions  are  extracted  with  5 
ml  of  n-butyl  alcohol.  The  extracts  are  placed  in 
quartz  cells  (1  =  1  cm).  The  optical  density  of  the 
samples  is  then  determined  with  a  spec- 
trophotometer at  maximum  absorption  (656 
microns).  The  total  content  of  rare-earth  elements 
is  calculated  by  known  methods.  (Jefferis-Battelle) 
W72-07991 


SEPARATION  OF  NORMAL  PARAFFINS 
FROM  KEROSENE  -  GAS  OIL  FRACTIONS  BY 
SYNTHETIC  ZEOLITES, 

Groznenskii  Neftyanoi  Institut  (USSR). 

N.  F.  Meged',  Ya.  V.  Mirskii,  A.  Z. 

Dorogochinskii,  and  L.  V.  Borisova. 

Khimiya  i  Technologiya  Topliv  i  Masel,  Vol.  7, 

Nos.  5-6,  p  405-408,  May-June  1971.  Trans  from 

Khimiya  i  Tekhnologiya  Topliv  i  Masel,  No  6,  p  6- 

9,  June  1971. 

Descriptors:  'Oil,  Fuels,  'Zeolites,  Detergents, 
Analytical  techniques,  Industrial  production, 
'Separation  techniques. 

Identifiers:  *N-paraffins,  Kerosene,  Gas  oil, 
Steam,  N-hexane,  Nitrogen,  Adsorption,  Resorp- 
tion, Petroleum  processing,  Fractionation,  Aro- 
matic hydrocarbons,  Hydrocarbons,  Desorbents, 
Paraffins,  Hexane. 

A  technique  to  improve  the  supply  of  n-paraffins 
from  kerosene-gas  oil  fractions  using  synthetic 
molecular  films  (zeolites)  is  presented,  with  pilot 
plant  flow  sheet  and  feedstock  characteristics  in- 
cluded. The  n-paraffin  contents  in  the  feedstock, 
the  denormalization  fraction,  and  the  n-paraffin 
concentrate  were  determined  by  a  pyenometric 
method  using  molecular  sieves  and  chromatograph 
analysis.  A  study  of  the  relative  efficiency  of 
steam,  n-hexane  and  nitrogen  as  desorbents 
showed  that  steam  is  the  most  effective  for  C10- 
C16  n-paraffins.  The  separation  is  accomplished 
from  a  170-270  degrees  C  fraction  in  a  fluidized 
bed  of  MgA  zeolite.  The  steam  process  is  effective 
at  400  degrees  C  and  Atmospheric  Pressure,  with 
an  effective  capacity  of  2  wt.  percent  for  a  desor- 
bent  input  of  2  parts  by  weight  to  1  part  by  weight 
of  the  n-paraffins  desorbed.  N-paraffins  of  99  per- 
cent purity  with  an  aromatic  hydrocarbon  content 
up  to  1  wt.  percent  can  be  obtained.  (Mackan-Bat- 
telle) 
W72-07992 


HIGH-QUALITY     BASES     FOR    CONDENSED 
LUBRICANTS  DERIVED  FROM  LOW-MOLEC- 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


ULAR  OILS  FROM  SECONDARY  REFINING 
PROCESSES, 

E.  G.  Semenido,  V.  V.  Nikitin,  N.  V.  Shchegolev, 

5.  I.  Stepuro,  and  V.  I.  Karzhev. 

Khimiya  i  Technologiya  Topliv  i  Masel,  Vol.  7, 
Nos.  5-6,  p  444-447,  May-June  1971.  6  tab.  Trans 
from  Khimiya  i  Tekhnologiya  Topliv  i  Masel,  No 

6,  p  38-41,  June  1971. 

Descriptors:      *Oil,     'Distillation,     Lubricants, 
Viscosity,  Temperature,  Condensation. 
Identifiers:      *Oil     characterization,      Paraffin, 
Hydrocracking,    Hydroisomerization,    Polymers, 
Oil  processing. 

Aviation  lubricants  are  derived  from  low-molecu- 
lar oil  bases  directly  distilled  from  crude  petrole- 
um. The  quality  of  aviation  lubricants  derived 
from  low-molecular  oil  bases  depends  upon  that  of 
the  raw  material  and  the  extent  of  refining. 
Although  some  materials  are  superior  to  others, 
there  is  little  potential  for  improving  the  quality  of 
directly  distilled  oil  bases.  On  the  other  hand,  low- 
molecular  oil  bases  from  secondary  conversion 
show  considerable  potential  and  have  good 
physiochemical  properties  and  operating  charac- 
teristics. Characteristics  of  three  such  oil  bases  are 
presented  and  the  results  of  tests  using  these  oils 
are  discussed.  The  three  were:  products  of 
hydrocracking  and  hydroisomerization  of 
petrolatum;  products  of  hydroisomerization  of 
paraffins  and  crudes;  and  filtrates  of  paraffin 
production.  It  has  been  shown  that  the  condensing 
behavior  of  the  polymer  additions  used  in  these  oil 
bases  is  not  significantly  affected  by  the  nature  of 
the  base.  Further  tests  demonstrated  that  the  na- 
ture of  the  base  does  not  markedly  influence  the 
mechanical  destruction  of  the  polymer.  It  is  also 
shown  that  the  nature  of  the  oil  base  very  mar- 
kedly influences  viscosity-temperature  properties 
after  condensation  by  means  of  polymer  additions. 
(Mortland-Battelle) 
W72-07993 


INVESTIGATION  OF  THE  CONCENTRATION 
OF  THE   EXTRACT  DURING   THE   EXTRAC- 
TION OF  AROMATIC  HYDROCARBONS  BY  1- 
-NITRO-2-METHYLPROPANOL-2         ON         A 
ROTATING  RING  COLUMN, 
Kazan  Inst,  of  Chemical  Technology  (USSR). 
I.  N.  Diyarov,  L.  M.  Kozlov,  V.  N.  Doronin,  and 
R.  R.  Bureeva. 

Khimiya  i  Technologiya  Topliv  i  Masel,  Vol.  7, 
Nos.  5-6,  p  414-416,  May-June  1971.  1  tab,  2  ref. 
Trans  from  Khimiya  i  Tekhnologiya  Topliv  i 
Masel,  No  6,  p  13-14  June  1971. 

Descriptors:  'Chemical  analysis,  'Separation 
techniques,  Chromatography,  Organic  com- 
pounds. 

Identifiers:  'Aromatic  hydrocarbons,  'Organic 
nitrogen  compounds,  Benzene,  Toluene,  Isooc- 
tane,  Heptane,  l-Nitro-2-methylpropanol-2,  Or- 
ganic solvents. 

Data  are  presented  from  an  investigation  of  the 
concentration  of  aromatic  hydrocarbons  in  ex- 
tracts obtained  by  supplying  pure  aromatic 
hydrocarbons  as  recycle.  The  aromatic  hydrocar- 
bons were  recovered  and  concentrated  in  a  rotat- 
ing ring  column  640  mm  high  and  23  mr  internal 
diameter.  The  height  of  the  extract  enrichment 
zone  was  approximately  130  mm,  and  the  height  of 
the  refined  extract  purification  zone  350  mm. 
Using  benzene  as  recycle,  a  four-component  mix- 
ture containing  34  percent  aromatic  hydrocarbons 
was  chromatographically  analyzed  for  extraction 
products.  Recovery  of  benzene  ranged  from  98  to 
100  percent  by  volume.  The  data  show  that  by  ex- 
tracting the  aromatic  hydrocarbons  with  l-nitro-2- 
methylpropanol-2  and  increasing  the  recycle  feed, 
the  aromatic  extract  becomes  more  concentrated, 
but  recovery  of  the  aromatic  hydrocarbons 
remains  about  the  same.  Under  the  conditions  stu- 
died, the  water  content  of  the  solvent  and  the  sol- 
vent-to  raw-material  ratio  had  an  insignificant  ef- 
fect on  the  composition  of  the  extract.  Depending 
on  the  hydrocarbon  mixture  used,  it  was  possible 


to  obtain  extracts  containing  up  to  99  percent  aro- 
matic hydrocarbons  as  verified  by  tabular  data. 
(Jefferis-Battelle) 
W72-07994 


OXIDATION  OF  HYDROCARBONS  -  AN 
ECONOMIC  WAY  TO  PRODUCE 

PETROCHEMICAL  PRODUCTS, 

Vsesoyuznyi  Nauchno-Issledovatelskii  Institut 
Neftekhimicheskikh  Protsessov,  Leningrad 
(USSR). 

B.  L.  Moldavskii,  and  V.  K.  Tsyskovskii. 
Khimiya  i  Technologiya  Topliv  i  Masel,  Vol.  7, 
Nos.  5-6,  p  409-413,  May-June  1971.  65  ref.  Trans, 
from  Khimiya  i  Tekhnologiya  Topliv  i  Masel,  No. 
6  p.  9-12,  June  1971. 

Descriptors:  'Oxidation,  'Organic  compounds, 
Aromatic  compounds. 

Identifiers:  'Hydrocarbons,  'Petrochemical 
synthesis,  'Ozonolysis,  Vapor-phase  catalytic  ox- 
idation, Olefins,  Buto-hydrocarbons,  Alkanes, 
Aliphatic  hydrocarbons,  Aromatic  hydrocarbons, 
Oil  processing. 

Investigations  at  the  All-Union  Scientific 
Research  Institute  of  Petrochemical  Processes 
directed  toward  applying  the  reactions  of  oxida- 
tion and  ozonolysis  of  various  compounds  are 
reviewed.  The  studies  included  vapor-phase  oxida- 
tion of  aromatic  and  unsaturated  hydrocarbons; 
production  of  maleic  and  patholic  anhydrides  from 
petroleum  gases  by  oxidation  of  C  4  hydrocar- 
bons; development  of  va"-adium-potassium-sulfate 
ball  catalyst;  investigations  of  catalytic 
phenomena;  development  of  a  hypothesis  of  the 
decomposition  of  secondary  alkyl  hydroperox- 
ides; oxidative  conversion  of  n-alkanes,  oxidation 
of  narrow  gasoline  fractions  in  the  liquid  phase; 
development  of  principles  of  the  distribution  of 
oxidation  products  formed  during  the  cleanage  of 
C-C  bonds  during  the  oxidation  of  methyl  esters, 
aliphatic  acids,  acetates  of  alcohols,  and  diesters 
of  dicarboxylic  acid;  products  of  ozonization  of 
unsaturated  compounds;  and  effects  of  tempera- 
ture and  solvents  on  reaction  rates  during  ozoniza- 
tion. (Holoman-Battelle) 
W72-07995 


MODIFICATIONS  OF  THE  MICROMETHOD 
OF  SAMPLE  CLEANUP  FOR  THIN-LAYER 
AND  GAS  CHROMATOGRAPHIC  SEPARA- 
TION AND  DETERMINATION  OF  COMMON 
ORGANIC  PESTICIDE  RESIDUES, 
Kansas  State  Univ.,  Manhattan.  Dept.  of  En- 
tomology. 
A.  M.  Kadoum. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol.  3,  No.  6,  p  354-359,  1968.  2  tab,  4 
ref.  OWRR  B-007-KAN  (4). 

Descriptors:  'Gas  chromatography,  'Pesticides, 
'Analytical  techniques,  Insecticides,  Aldrin,  Diel- 
drin,  Endrin,  Heptachlor,  DDT,  DDD,  DDE, 
'Pesticide  residues,  'Pollutant  identification. 
Identifiers:  'Thin-layer  chromatography,  Ovex, 
Perthane,  Telodrin,  Kelthane,  Silica  Gel. 

Success  in  the  cleanup  of  microquantities  of  pesti- 
cides in  ground  water,  soil,  plant  and  animal  tissue 
extracts  for  gas-liquid  chromatography  has  been 
achieved  using  a  rapid  microcolumn  method. 
However,  the  microcolumn  cleanup  method  has 
limited  the  size  of  samples  that  can  be  processed 
for  analysis.  The  micromethod  using  high  purity 
grade  950  silica  gel  has  been  extended  to  include 
high  purity  grade  923  silica  gel  (100-200  mesh)  and 
has  been  modified  for  the  cleanup  of  5-100  gram 
samples  for  thin-layer  and  gas  chromatographic 
analysis.  The  TLC  technique  of  Walker  and 
Beroza  was  used  for  detection  of  pesticide 
residues  with  the  following  minor  variations.  Silica 
gel  G  plates  were  washed  with  1%  hydrogen 
peroxide  in  redistilled  acetone,  then  reactivated  in 
a  vertical  position  for  1  hr  at  120  C  prior  to  use. 
Five  minutes  after  development  the  plate  was 
sprayed  with  1%  hydrogen  peroxide  in  redistilled 


acetone,  dried  and  then  sprayed  with  fluorescein 
solution,  exposed  to  ultraviolet  light  for  5  min, 
sprayed  with  silver  nitrate  solution,  and  finally  ex- 
posed to  ultraviolet  light  for  5  min.  R  sub  f  values 
were  recorded  throughout  the  procedure. 
(Svensson-Washington) 
W72-08064 


INFESTATION    OF    BENTHIC     CRUSTACES, 
FISH  EGGS,  AND  TROPICAL  ALGAE, 

Rhode   Island   Univ.,   Kingston.   Dept.   of   Bac- 
teriology and  Biophysics. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08142 


SPECIES  DIVERSITY  OF  NET  ZOOPLANKTON 
AND  PHYSIOCHEMICAL  CONDITIONS  IN 
KEYSTONE  RESERVOIR,  OKLAHOMA, 

Wisconsin  State  Univ.,  Superior.  Dept.  of  Biology. 
K.  A.  Kochsiek,  J.  L.  Wilhm,  and  R.  Morrison. 
Ecology,  Vol.  52,  No.  6,  p  1119-1125,  Autumn 
1971. 2  fig,  5  tab,  Href. 

Descriptors:  'Zooplankton,  'Physicochemical 
properties,  'Density,  'Measurement,  Reservoirs, 
Rivers,  Systematics,  Statistical  methods,  Benthic 
fauna,  Dams,  Rotifers,  Copepods,  Crustaceans, 
'Oklahoma,  Turbidity,  Alkalinity,  Temperature, 
Dissolved  oxygen,  Chemical  analysis,  Water  anal- 
ysis, Conductivity,  Daphnia,  Water  quality, 
Aquatic  population. 

Identifiers:  'Keystone  Reservoir,  'Species  diver- 
sity, Cimarron  River,  Arkansas  River,  Salt  Creek, 
Macroinvertebrates,  Data  interpretation,  Species 
diversity  index,  Biological  samples,  Cladocera, 
Asplanchna. 

Net  zooplankton  collections  and  physicochemical 
measurements  were  made  monthly  at  four  sam- 
pling sites  each  in  the  Cimarron  River  and  Arkan- 
sas River  arms  and  one  site  at  the  dam  of 
Keystone  Reservoir,  Oklahoma,  from  21  June 
1967  to  24  June  1968.  The  purpose  was  to  (1)  esti- 
mate statistical  variation  among  replicate  samples 
of  species  diversity  indices  (d-bar)  from  various 
sample  sizes,  (2)  observe  monthly  and  longitudinal 
trends  in  physicochemical  conditons  and  in  spe- 
cies diversity  of  zooplankton  in  a  reservoir,  and  (3) 
determine  the  correlation  between  species  diversi- 
ty and  measured  physicochemical  parameters. 
Conductivity  was  considerably  greater  in  the 
Cimarron  Arm  than  in  the  Arkansas  Arm  or  at  the 
dam,  while  turbidity,  alkalinity,  and  zooplankton 
density  were  generally  higher  in  the  Arkansas  arm. 
Variation  among  stations  in  temperature  and  dis- 
solved oxygen  was  slight.  A  total  of  44  taxa  of 
zooplankton  were  collected.  Shannon's  formula 
was  used  to  evaluate  species  diversity  of 
zooplankton.  Variance  values  of  the  diversity  in- 
dices indicated  only  a  slight  gain  in  precision  by  in- 
creasing the  sample  size  to  above  400  individuals. 
Mean  annual  species  diversity  was  slightly  lower 
in  the  Cimarron  Arm  than  in  the  Arkansas  Arm. 
Diversity  values  decreased  slightly  through  early 
winter  and  decreased  abruptly  and  reached 
minimum  values  in  late  winter  and  early  spring. 
Coefficients  of  correlation  between  physicochemi- 
cal parameters  and  species  diversity  unadjusted 
for  month  and  station  effect  were  compared  with 
adjusted  coefficients.  It  was  found  that  the  ad- 
justed coefficients  more  adequately  expressed  the 
relationship  between  physicochemical  parameters 
and  diversity.  (Holoman-Battelle) 
W72-08143 


GRAPHICAL  INTERPRETATION  OF  WATER- 
-QUALTIY  DATA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-08183 
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FACTORS  AFFECTING  THE  VALIDITY  OF 
CHEMICAL  ANALYSES  OF  NATURAL 
WATER, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-08185 


RADIOACTIVE   SEDIMENT   TRACER   TESTS, 
CAPE  FEAR  RIVER,  NORTH  CAROLINA, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08232 


THE  USE  OF  RADIOISOTOPES  IN  SEDIMENT 
TRANSPORT  STUDIES, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08234 


PRELIMINARY  DATA  CONCERNING  THE  USE 
OF  ARTIFICIAL  SUBSTRATA  FOR  THE 
ECOLOGICAL  STUDY  OF  PERIPHYTON  AND 
FOR  THE  IDENTIFICATION  OF  ENVIRON- 
MENTAL RADIOACTIVITY  IN  A  RUNNING- 
-WATER  ECOSYSTEM, 
Milan  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-08235 


ANALYTICAL      METHODS      IN      OCEANOG- 
RAPHY. I.  INORGANIC  METHODS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
W.  D.  Spencer,  and  P.  G.  Brewer. 
CRC  Critical  Reviews  in  Solid  State  Sciences,  Vol 
1:  p  409-478,  Sept  1970.  9  fig,  7  tab,  332  ref . 

Descriptors:        'Oceanography,        'Hydrologic 
aspects,  'Radioisotopes,  'Radioactivity 

techniques,    'Radiochemical   analysis,   Measure- 
ment,   Strontium,    Cesium,    Tritium,    Uranium, 
Thorium,  Carbon,  Sampling,  Storage,  Water  anal- 
ysis, 'Reviews. 
Identifiers:  Concentration. 

The  sea  is  a  very  complex  mixture  of  many  dif- 
ferent components.  Every  natural  element  has 
been  detected  in  sea  water  and,  since  the  time  of 
the  origin  of  life,  the  ocean  has  accumulated  a  tre- 
mendously complex  spectrum  of  organic  con- 
stituents, parts  of  which  are  constantly  changing 
with  time  scales  of  seconds  to  thousands  of  years. 
A  very  great  variety  of  analytical  techniques  has 
been  applied  to  the  detection  of  individual  chemi- 
cal species.  Given  is  an  informative  account  of 
current  methods,  their  strengths  and  weaknesses, 
together  with  some  new  techniques  that  hold 
promise  for  the  future.  The  discussion  is  confined 
to  inorganic  aspects;  organic  chemical  methods 
will  be  covered  in  a  later  review.  (Houser-ORNL) 
W72-08239 


TRACE  SUBSTANCES  IN  RAIN  WATER:  CON- 
CENTRATION VARIATIONS  DURING  CON- 
VECTIVE  RAINS,  AND  THEIR  INTERPRETA- 
TION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Meteorology 

and  Oceanography. 

D.F.Gatz,  and  A.  Dingle. 

Tellus,  Vol  23,  No  1,  p  14-27,  1971.  9  fig,  3  tab,  33 

ref.  Contract  AEC  AT(11-1)-1407. 

Descriptors:  'Precipitation  (Atmospheric),  'Rain 
water,  'Radioactivity,  'Soil  contamination, 
'Water  pollution,  Water  pollution  sources,  Rain- 
fall disposition,  Rainfall  intensity,  Background 
radiation,  Air  pollution,  Spores,  Pollen. 
Identifiers:  Concentration,  Beta  radiation. 

The  temporal  changes  of  contaminant  concentra- 
tions in  rain  water  samples  collected  sequentially 
at  a  fixed  point  are  dependent  upon  both  the  rain 
scavenging  and  drop  growth  processes  and  the  ad- 
vective  effects  of  the  motion  field  upon  the  scalar 


field  of  concentration  variations  in  the  rain  cloud. 
The  observations  that  rainfall  intensity  and  con- 
taminant concentrations  are  usually  negatively 
correlated,  but  occasionally  for  short  periods  are 
positively  correlated,  are  explained.  Periods  of 
positive  correlation  appear  mainly  because  of  a 
predominating  advective  effect,  whereas,  all  drop 
growth  and  scavenging  processes  operate  to 
produce  the  negative  correlation.  In  the  massive 
storms  characterized  by  Browning  (1964)  as  'SR- 
storms'  and  by  Newton  (1966)  as  'persistent,'  an 
extraordinarily  well-organized  downdraft  is  in- 
ferred. The  strong  evaporative  effect  of  this 
downdraft  upon  rain  in  contact  with  it  produces  an 
atypical  variation  of  concentrations  in  relation  to 
rainfall  rates.  An  example  of  this  is  presented. 
Rainfall  rate,  pollen  and  beta  radioactivity  concen- 
tration profiles  are  given.  (Houser-ORNL) 
W72-08240 


RELATIONSHIPS  OF  SALMONELLAE  TO 
FECAL  COLIFORMS  IN  BOTTOM  SEDI- 
MENTS, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Div.  of  Water  Hygiene. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08301 


CHARACTERIZATION    OF    WASTE    TREAT- 
MENT PROPERTIES  OF  PIG  MANURE, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08303 


THE  USE  OF  FLUORESCENT  ANTIBODY 
TECHNIQUES  FOR  DETECTION  OF 
STREPTOCOCCUS  FAECALIS  AS  AN  INDICA- 
TOR OF  FECAL  POLLUTION  OF  WATER, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences;  and  Clemson  Univ.,  S.C.  Dept.  of 
Biological  Sciences. 
R.  Abshire,  and  R.  K.  Guthrie. 
Water  Research,   Vol   5,   No   11,   p   1089-1097, 
November  1971.  5  tab,  16  ref. 

Descriptors:  'Testing  procedures,  'Sampling,  'In- 
dicators, Streptococcus,  Fluorescence,  Water 
quality,  Sewage  effluents,  Runoff,  Water  pollu- 
tion sources,  Bacteria,  Pollutant  identification. 
Identifiers:  'Fecal  pollution,  Streptococcus  Fae- 
calis,  'Bacterial  indicators. 

A  slide  method  for  use  of  fluorescent  antibody 
identification  of  Streptococcus  faecalis  is 
described.  This  method  permits  S.  faecalis  of  fecal 
origin  to  be  distinguished  from  those  soil  and 
water  forms  which  are  able  to  reproduce  in  water 
and  sewage.  Reactions  were  specific  as  confirmed 
by  biochemical  tests.  Non-specific  cross  species 
fluorescence  was  readily  removed  by  adsorption. 
Results  indicate  that  this  technique  provides  a 
method  which  will  be  useful  in  those  pollution  stu- 
dies which  require  rapid  identification  and  quan- 
titation of  organisms  indicating  fecal  pollution. 
(Dorland-Iowa  State) 
W72-08304 


A  STUDY  OF  ORGANIC  CARBON-BOD  RELA- 
TIONSHD7S  IN  DILUTE  DOMESTIC  WASTE- 
WATER, 

Virginia    Polytechnic    Inst,    and    State    Univ., 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08374 


THE  PHASE-SEPARATION  METHOD  FOR  THE 
CONCENTRATION  AND  DETECTION  OF 
VKUSES  IN  WATER, 

Hadassah  Medical  School,  Jerusalem  (Israel). 

H.  I.  Shuval,  B.  Fattal,  S.  Cymbalista,  and  N. 

Goldblum. 

Water  Research,  Vol  3,  p  225-240,  1969,  1  fig,  8 

tab,  18  ref.  HEW  Agreement  BSS-CDC-15-10. 


Descriptors:  'Viruses,  'Public  health,  'Separation 

techniques,    Analytical    techniques,    Laboratory 

tests,  Potable  water,  Isolation,  Monitoring,  Waste 

water  treatment,  Water  quality  control,  Pollutant 

identification. 

Identifiers:    'Phase-separation   method,    Organic 

polymers. 

A  water  sample  of  several  liters  to  be  tested  for 
viruses  is  mixed  with  a  combination  of  organic 
polymers,  which,  after  detention  in  a  separatory 
funnel,  produce  two  phases.  The  small  bottom 
phase  contains  the  viruses,  and  this  phase  is  drawn 
off  and  the  procedure  repeated  if  greater  accuracy 
is  required.  The  median  physical  concentration 
factor  achieved  was  173  for  the  first  step  and  520 
for  the  full  two  step  procedure.  Median  recovery 
efficiency  was  87%  in  water  and  134%  in  sewage, 
with  one  possible  explanation  of  the  apparent 
recovery  of  higher  viral  populations  than  were 
seeded  being  the  1.0  M  NaCl  concentration  to 
which  the  viruses  are  exposed  during  phase 
separation.  Experiments  indicate  that  virus  counts 
increase  with  increasing  diluent  molarity  in  the 
range  0.15  M  to  1.0  M.  Data  indicate  that  1-2 
plaque  forming  units  of  viral  contamination  will  be 
detected  approximately  85%  of  the  time.  Viruses 
were  detected,  using  the  phase  separation 
methods,  in  most  field  samples  of  sewage,  some 
streams,  and  some  wells.  176  strains  of  virus  were 
identified  with  as  many  as  four  strains  found  in  a 
single  sample.  The  Phase-Separation  Method  was 
also  used  successfully  in  the  quantitative  evalua- 
tion of  the  removal  of  natural  virus  flora  in  waste- 
water treatment  systems.  (Lowry-Texas) 
W72-08382 


LIMNOLOGICAL    DATA    FROM     LAKE    ST. 
CLAHt,  1963  AND  1965, 

National  Marine  Fisheries  Service,  Ann  Arbor, 

Mich.  Great  Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08415 


CONDUCTIMETRIC  DETERMINATION  OF 
ACTIVITY  COEFFICIENTS:  ALKALI  METAL 
NITRATES,  BROMATES,  AND  IODATES  IN 
WATER  AT  25  DEG.  C.  (DETERMINATION 
CONDUCTIMETRIQUE  DES  COEFFICIENTS 
D'ACTIVITE:  SELS  ALCALINS  A  ANIONS  OX- 
YGEN ES  DANS  L'EAU  A  25  DEG  C, 
Paris  Univ.  (France).  Laboratoire  d'Elec- 
trochimie. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-08435 


METHOD  RESEARCH  STUDY  3,  DEMAND 
ANALYSES  -  AN  EVALUATION  OF  ANALYTI- 
CAL METHODS  FOR  WATER  AND  WASTE- 
WATER, 

National  Environmental  Research  Center,  Cincin- 
nati, Ohio.  Analytical  Quality  Control  Lab. 
J.  A.  Winter. 
EPA  Report,  1971,  32  p,  1  tab,  6  ref. 

Descriptors:  'Methodology,  'Biochemical  oxygen 

demand,  'Chemical  oxygen  demand,  'Analytical 

techniques,   Evaluation,   Water  quality   control, 

Operations    research,    Waste    water,    'Pollutant 

identification. 

Identifiers:  'Total  organic  carbon. 

The  Analytical  Quality  Control  Laboratory  of  Na- 
tional Environmental  Research  Center  EPA, 
CONDUCTED  INTERLABORATORY 

RESEARCH  STUDIES  ON  SELECTED 
CHEMICAL  METHODS  OF  ANALYSIS  FOR 
CHEMICAL  OXYGEN  DEMAND  (COD),  total 
organic  carbon  (TOO  and  for  biochemical  oxygen 
demand  (BOD).  Sample  concentrates  were 
prepared  at  low  (national  water)  levels  and  at 
higher  (municipal  waste)  levels  for  each  con- 
stituent. An  aliquot  of  each  concentrate  was  added 
to  distilled  water  for  COD  and  TOC  analyses  and 
to  a  natural  water  of  the  analyst's  choice  for  BOD 
analyses.  Single  analyses  were  made  on  the 
distilled    and    natural    water   samples    with    and 
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without  added  increments.  Recoveries  were  com- 
pared. The  bias  of  the  method  and,  where  possi- 
ble, the  interference  of  natural  water  samples  and 
the  relative  precision  of  each  analyst  and  laborato- 
ry were  determined.  A  statistical  summary  of 
these  data  showed  that  the  three  methods  had 
similar  precision  and  accuracy.  In  addition,  it  was 
found  that  ratios  between  COD,  BOD,  and/or 
TOC  can  be  developed  easily  for  these  sets  of  data 
for  single  samples.  However,  the  ratios  are  not  ap- 
plicable to  any  other  sample.  Therefore,  it  is  not 
possible  to  determine  oxygen  demand  by  measur- 
ing one  of  these  parameters,  and  using  a  predeter- 
mined ratio  to  determine  relative  values  for  the 
other  two  parameters  of  another  sample.  (Mackan- 
Battelle) 
W72-08460 


QUANTITATIVE  ESTIMATION  OF  LOW- 
MOLECULAR  NINHYDRIN-POSITIVE 
MATTER  IN  WATERS  RICH  IN  AUTUMN 
SHED  LEAVES, 

Bonn  Univ.  (West  Germany).  Zoological  Inst. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08479 


ON  WATER,  VOL.  XXXVII.  AN  ANNUAL  FOR 
WATER  CHEMISTRY  AND  WATER  PURIFICA- 
TION TECHNIQUE,  (IN  GERMAN), 

W.  Husmann. 

Verlag  Chemie:  Weinheim/Bergstr.,  West  Ger- 
many, 1971.  English  Summaries.  228  p,  Illus, 
Maps. 

Identifiers:  *Water  chemistry,  Plants,  *Water  pu- 
rification. Desalination,  Analytical  methods, 
Chemical  oxygen  demand,  Flocculation, 
Hydrogen  ion  concentration. 

This  volume  includes  19  contributions  discussing 
research  and  innovations  in  water  chemistry  and 
purification  techniques.  Two  contributions  discuss 
production  of  drinking  and  industrial  water  from 
the  sea.  Next,  gas  oversaturation  and  the  effect  of 
ozone  on  urea  in  water  is  discussed,  followed  by  2 
contributions  detailing  the  automatic  and  manual 
methods  of  determining  organically  bound  carbon 
in  water.  Subsequent  articles  discuss  catalytic  in- 
fluence on  organic  substance  oxidation,  chemical 
02  demand,  electrodes  for  measuring  pH,  conduc- 
tivities and  02  concentration,  the  role  of  higher 
plants  in  the  catabolism  of  organic  matter,  floccu- 
lation, economics  of  organic  substance  removal 
and  biological  treatment  of  waste  water-Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-08483 

5B.  Sources  of  Pollution 


STUDIES  AT  OYSTER  BAY  IN  JAMAICA, 
WEST  INDIES.  V.  QUALITATIVE  OBSERVA- 
TIONS ON  THE  PLANKTONIC  ALGAE  AND 
PROTOZOA, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  McCollum- 

Pratt  Inst.;  and  Johns  Hopkins  Univ.,  Baltimore, 

Md.  Dept.  of  Biology. 

R.J.  Buchanan. 

Bulletin  of  Marine  Science,  Vol.  21,  No.  4,  p  914- 

937,  December  1971. 1  fig,  3  tab,  45  ref. 

Descriptors:  "Algae,  'Protozoa,  "Primary  produc- 
tivity, Invertebrates,  "Plankton,  "Water  tempera- 
ture, Systematics,  Sampling,  Nets,  Centrifuga- 
tion,  Microscopy,  Diatoms,  Nutrients,  Bacteria, 
Chrysophyta,  Phytoplankton,  Zooplankton,  Pyr- 
rophyta,  Dinoflagellates,  Cyanophyta, 

Chlorophyta,  Euglenophyta,  Grazing,  Water 
quality. 

Identifiers:  "Oyster  Bay,  "Jamaica,  Falmouth 
Harbor,  "Tintinnids,  "Tychopelagic,  "Tempera- 
ture tolerances,  Sample  preservation,  Counting 
chambers,  Nutrient  cycling. 

Plankton  samples  were  collected  from  Oyster  Bay, 
Jamaica  over  a  15-month  period  to  make  a  qualita- 
tive analysis  of  planktonic  algae  and  protozoa. 


One  hundred  fifty-two  organisms  were  identified 
from  the  entire  collection  series.  Of  these,  28  taxa 
were  found  to  be  most  common  and  abundant. 
Many  taxa  (all  of  the  Sarcodina  and  over  half  the 
Bacillariophyceae)  were  tychopelagic  and  it  is  sug- 
gested that  these  species  are  important  in  the  pri- 
mary production  of  Oyster  Bay.  All  the  ciliated 
protozoans  identified  were  tintinnids,  which, 
being  planktonic,  are  probably  significant  grazers 
on  bacteria  and  the  smallest  algae.  They  might  also 
play  an  important  role  in  the  regeneration  of 
nutrients  in  Oyster  Bay.  Examination  of  the  litera- 
ture on  the  known  temperature  tolerances  of  the 
28  most  common  and  abundant  taxa  showed  that 
only  Pyrodinium  bahamense  and  Ceratium  hircus 
were  restricted  to  the  temperature  range  found  in 
Oyster  Bay.  This,  and  other  evidence,  indicates 
that  Oyster  Bay  selects  against  highly  specialized 
organisms  and  in  favor  of  highly  adaptable  ones. 
(Mortland-Battelle) 
W72-07899 


ECOLOGICAL  IMPLICATIONS  OF  MERCURY 
POLLUTION  IN  AQUATIC  SYSTEMS, 

Florida     State     Univ.,    Tallahassee.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07906 


THERMAL  DISCHARGES:  ECOLOGICAL  EF- 
FECTS, 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07907 


UTILIZATION  OF  ACTIVATION  ANALYSIS  AS 
A  DETECTION  TECHNIQUE  FOR  MERCURY, 

Interuniversitair  Reactor  Instituut,  Delft  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-07908 


PHOTODECOMPOSITION  OF  CHLORINATED 
DD3ENZO-P-DIOXINS, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

D.  G.  Crosby,  A.  S.  Wong,  J.  R.  Plimmer,  and  E. 

A.  Woolson. 

Science  (Washington).  173  (3998):  748-749.  1971. 

Illus. 

Descriptors:  "Herbicides,  "Decomposing  organic 
matter,  Chlorination. 

Identifiers:        "Chlorinated,       Benzo-p-dioxins, 
"Photo  decomposition. 

The  toxic  herbicide  impurity  2,3,7,8- 
tetrachlorodibenzo-p-dioxin  and  its  homologs 
decomposed  rapidly  in  alcohol  solution  under  ar- 
tificial light  and  natural  sunlight,  the  rate  of 
decomposition  depending  upon  the  degree  of 
chlorination.  However,  photodecomposition  was 
negligible  in  aqueous  suspensions  and  on  wet  or 
dry  soil. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07934 


ATMOSPHERIC  AMMONIA:  ABSORPTION  BY 
PLANT  LEAVES, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Soil  and  Water  Conservation  Research  Div. 

G.  L.  Hutchinson,  R.  J.  Millington,  and  D.  B. 

Peters. 

Science,  Vol  175,  No  4023,  p  771-772,  February 

18,1972.1  fig,  1  tab,  7  ref. 

Descriptors:  "Air  pollution,  "Ammonia, 
"Nitrogen,  "Plant  growth,  Absorption,  At- 
mospheric pressure,  Plant  morphology,  Soil- 
water-plant  relationships,  Water  pollution 
sources,  Water  pollution  control,  Sulfur  com- 
pounds. 

Identifiers:  Plant  nutrition,  Atmosphere  decon- 
tamination. 


Data  are  presented  which  show  that  plant  leaves 
act  as  a  natural  sink  for  atmospheric  NH3  and  that 
estimates  can  be  made  of  rates  of  adsorption  for 
different  plant  species.  The  data  have  broad  impli- 
cations in  plant  nutrition  and  in  air-pollution  and 
water-pollution  control.  By  monitoring  the  loss  of 
ammonia  from  an  airstream  flowing  through  a 
small  growth  chamber  containing  a  single  plant 
seedling,  it  was  found  that  plant  leaves  absorb  sig- 
nificant amounts  of  ammonia,  even  at  naturally 
low  atmospheric  concentrations.  Calculations 
based  on  the  data  indicate  that  the  annual  NH3  ab- 
sorption by  plant  canopies  could  be  about  20  kg 
per  hectare.  Field  crops  growing  in  air  containing 
NH3  at  normal  concentrations  may  receive  as 
much  as  10%  of  total  nitrogen  requirement  by 
direct  absorption  of  NH3  from  the  air.  This  supply 
can  contribute  significantly  to  the  nitrogen  budget 
of  growing  plants  and  exert  much  influence  on  the 
long-term  behavior  of  the  soil-water-plant 
systems.  These  data,  with  other  data  on  the  ab- 
sorption of  atmospheric  S02  by  plants,  also  sug- 
gest an  important  role  for  plants  in  decontamina- 
tion of  the  earth's  atmosphere.  (Lang-USGS) 
W72-07959 


GROUNDWATER  CONTAMINATION  BY 
ROAD  SALT:  STEADY-STATE  CONCENTRA- 
TIONS IN  EAST  CENTRAL  MASSACHUSETTS, 

Brandeis  Univ.,  Waltham,  Mass.  Environmental 

Studies  Program. 

E.  E.  Huling.  and  T.  C.  Hollocher. 

Science,  Vol  176,  No  4032,  p  288-190,  April  21, 

1972.  2  tab,  16  ref. 

Descriptors:    "Water    pollution    sources,    "Mas- 
sachusetts,   "Snow    removal,    "Deicers,    "Saline 
water,    Water   pollution   effects,    Salts,   Roads, 
Chlorides,  Groundwater,  Urban  hydrology. 
Identifiers:  "Road  salt,  Highway  deicing. 

The  average  steady-state  contamination  of 
groundwater  by  road  salt  in  the  suburban  area 
around  Boston,  at  current  rates  of  application  of 
salt,  is  about  160  milligrams  of  sodium  chloride  per 
liter  of  water.  Values  of  50  to  100  milligrams  of 
chloride  per  liter  are  found  commonly  now  in  town 
wells  in  eastern  Massachusetts.  These  salt  concen- 
trations may  be  of  concern  to  persons  on  low-sodi- 
um diets  and  to  persons  who  obtain  water  from 
wells  in  the  vicinity  of  major  highways  where  salt 
concentrations  could  be  several  times  higher  than 
average.  (Knapp-USGS) 
W72-07962 


A  PRACTICAL  METHOD  OF  DETERMINING 
WATER  CURRENT  VELOCITIES  AND  DIFFU- 
SION COEFFICIENTS  IN  COASTAL  WATERS 
BY  REMOTE  SENSING  TECHNIQUES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 
W.  P.  James. 

Available  from  NTIS,  Springfield,  Va.  22151.  as 
N72  11323.  Price  $3.00  paper  copy;  $0.95  in 
microfiche.  Texas  A  and  M  University  Remote 
Sensing  Center,  Technical  Report  RSC-34,  Oc- 
tober 1971.  26  p,  1  fig,  29  ref.  Grant  No.  NASA 
NsG  239-62-Tex  Water  Quality  Bd  Grant  IAC  (72- 
73)-156. 

Descriptors:  "Remote  sensing,  "Water  pollution 
sources,  "Surface  waters,  "Water  circulation, 
"Dye  dispersion,  Tracking  techniques,  Aircraft, 
Estuaries,  Coasts,  Diffusion,  Currents  (Water), 
Water  pollution  control,  Waste  water  (Pollution), 
Forecasting,  Computer  models. 
Identifiers:  Research  project. 

Water  current  velocities  and  diffusion  coefficients 
were  determined  from  aircraft  dye  drops  which 
formed  dye  patches  in  the  receiving  water.  The 
changes  in  position  and  size  of  the  patches  were 
recorded  from  two  flights  over  the  area.  The  sim- 
plified data  processing  procedure  requires  only 
that  the  ground  coordinates  about  the  dye  patches 
be  determined  at  the  time  of  each  flight.  With  an 
automatic  recording  coordinatograph  for  measur- 
ing coordinates  and  a  computer  for  processing  the 
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data,  this  technique  provides  a  practical  method  of 
determining  circulation  patterns  and  mixing 
characteristics  of  large  aquatic  systems.  This  in- 
formation is  necessary  to  assess  the  environmental 
impact  of  waste  water  discharges  and  for  industri- 
al plant  siting.  (Woodard-USGS) 
W72-07970 


RESPONSES   OF   SOME   ESTUARINE   FISHES 
TO  INCREASING  THERMAL  GRADIENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Dept.  of  Environmental  Resources;  and  Ichthylog- 

ical  Association,  Middletown,  Del. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08061 


CADMIUM  IN  THE  ENVIRONMENT.  A  TOX- 
ICOLOGICAL  AND  EPIDEMIOLOGICAL  AP- 
PRAISAL, 

Karolinska  Institutet,  Stockholm,  (Sweden).  Dept. 

of  Environmental  Hygiene. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08062 


MODIFICATIONS  OF  THE  MICROMETHOD 
OF  SAMPLE  CLEANUP  FOR  THIN-LAYER 
AND  GAS  CHROMATOGRAPHIC  SEPARA- 
TION AND  DETERMINATION  OF  COMMON 
ORGANIC  PESTICIDE  RESIDUES, 
Kansas  State  Univ.,  Manhattan.  Dept.  of  En- 
tomology. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08064 


MERCURY   CONCENTRATIONS  IN   MUSEUM 
SPECIMENS  OF  TUNA  AND  SWORDFISH, 

California  Univ.,  Irvine.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08066 


LIMNOLOGICAL  FACTORS  AFFECTING 
PESTICIDE  RESIDUES  IN  SURFACE  WATERS, 

Iowa  State  Water  Resources  Research  Inst., 
Ames. 

D.  B.  McDonald,  and  D.  L.  Mick. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  969,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Iowa  Water  Resources 
Research  Institute,  Ames,  Completion  Report 
ISWRRI-36,  1971.  7  p,  2  tab,  1  ref.  OWRR  A-027- 
IA(2). 

Descriptors:  Pollutant  identification,  *DDT, 
•DDE,  'DDD,  *Pesticides,  *Aldrin,  *Dieldrin, 
Surface  waters,  *Iowa,  'Chlorinated  hydrocarbon 
pesticides,  Water  pollution  sources. 
Identifiers:  'Coralville  Reservoir,  *Iowa  River, 
Lake  MacBride,  Cedar  River,  Alpha  BHC, 
Gamma  BHC. 

Samples  of  water,  mud,  periphyton  and  fish  were 
taken  from  the  Iowa  River  above  and  below  the 
Coralville  Flood  Control  Reservoir  near  Iowa 
City,  Iowa,  Lake  MacBride  and  the  Cedar  River. 
All  samples  were  analyzed  for  the  major 
chlorinated  hydrocarbons.  These  include  DDT  and 
its  metabolites,  BHC  and  its  isomers,  heptachlor 
and  its  metabolites,  aldrin  and  its  metabolite  diel- 
drin.  Pesticide  residues  in  water  from  the  Iowa 
River  and  Coralville  Reservoir  varied  from  trace 
amount  to  a  maximum  of  five  parts  per  trillion. 
Mud  samples  from  the  Iowa  River  contained 
higher  concentrations  of  pesticides  than  did  water 
samples.  Concentrations  ranging  from  zero  to  a 
maximum  of  28  parts  per  billion  were  found  in 
mud  samples.  Periphyton  samples  contained  far 
higher  concentrations  of  pesticide  than  either 
water  or  mud  samples.  A  few  samples  contained 
over  12  parts  per  million,  but  in  general,  total 
pesticide  concentrations  did  not  exceed  100  ppb. 
Concentrations  of  pesticides  in  fish  were  far 
higher  than  those  observed  in  the  periphyton. 
Maximum  concentrations  of  over  one  part  per  mil- 
lion  were   observed   on    several   occassions.    A 


variety  of  factors  appear  to  influence  pesticide 
residue  levels.  These  include  types  of  fish,  fat  con- 
tent and  drainage  area.  The  highest  pesticide  levels 
were  observed  in  bottom-feeding  fish.  In  general, 
the  highest  pesticide  residues  occurred  in  those 
fish  with  the  highest  fat  concentration.  Pesticide 
determinations  for  waters,  muds,  and  periphyton 
and  fish  are  summarized  in  2  tables.  (Powell-Iowa 
State) 
W72-08068 


QUESTIONS     AND     ANSWERS     ON     WATER 
QUALITY  STANDARDS. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08099 


DISSOLVED  OXYGEN  CRITERIA. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08100 


RADIOLOGICAL  CRITERIA. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08101 


PHOSPHATE  CRITERIA. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08102 


MIXING  ZONES. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08103 


NITRATES. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08104 


MERCURY  AND  HEAVY  METALS. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08105 


TEMPERATURE. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08106 


DISINFECTION. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08107 


ANTH)EGRADATION. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08108 


PRELIMINARY  FIELD  STUDIES  USING 
EARTH  RESISTIVITY  MEASUREMENTS  FOR 
DELINEATING  ZONES  OF  CONTAMINATED 
GROUND  WATER, 

Federal  Water  Pollution  Control  Administration, 
Cincinnati,  Ohio.  Ohio  Basin  Region. 
D.  L.  Warner. 


Groundwater,  Vol  7,  No  1,  p  9-16,  January- 
February,  1969.  7  fig,  10  ref. 

Descriptors:  'Groundwater,  Water  quality, 
'Water  pollution,  'Resistivity,  Measurement, 
Analytical  techniques,  On-site  investigations, 
'Texas,  Water  pollution  sources,  Path  of  pollu- 
tants, Pollutant  identification. 
Identifiers:  Long  Island  (Tex). 

The  measure  of  earth  resistivity  is  a  possible 
means  of  detecting  and  outlining  zones  of  ground 
water  contamination  where  a  resistivity  contrast 
exists  between  contaminated  and  uncontaminated 
ground  water.  As  a  preliminary  evaluation  of  the 
use  of  electrical  resistivity  for  defining  zones  of 
contaminated  ground  water,  five  sites  on  Long 
Island  and  three  sites  in  western  Texas  were  ex- 
amined. The  surveys  at  three  of  the  Long  Island 
sites  and  at  one  of  the  western  Texas  sites  were  at 
least  partially  successful  in  their  objectives.  The 
lack  of  success  at  the  other  sites  is  attributed  to  the 
particular  physical  conditions  that  existed.  Further 
effort  toward  developing  electrical  resistivity  as  a 
method  for  evaluating  variations  in  ground  water 
quality  is  encouraged.  (Skogerboe-Colorado  State) 
W72-08109 


FIXATION  OF  ATMOSPHERIC  NITROGEN  BY 
NONLEGUMES  IN  WET  MOUNTAIN 
MEADOWS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Soil  and  Water  Conservation  Research  Div. 

L.  K.  Porter,  and  A.  R.  Grable. 

Agronomy  Journal,  Vol  61,  No  4,  p  521-523,  1969, 

1  fig,  5  tab,  8  ref.  July-August. 

Descriptors:  'Nitrogen  fixation,  Irrigation,  Or- 
ganic matter,  'Grasslands,  Mountains,  'Soil 
microorganisms,  Soil  algae,  Turf,  Soil  microbiolo- 
gy, Water  pollution  sources. 
Identifiers:  'Mountain  meadow,  Nitrogen-15,  Sod 
mats,  Non-legumes,  'Nitrogen  fixing  organisms. 

Mountain  soils  subjected  to  excessive  irrigation 
and  high  water  tables  accumulate  organic  matter  in 
sod  mats.  Meadow  soils  often  contain  two  or  three 
times  more  N  than  equal  areas  of  adjacent  dry 
soils.  Symbiotic  nitrogen  fixation  by  legumes  is 
one  possible  source  of  N  for  sod  mat  formation. 
Fixation  of  N2  by  free-living  organisms  has  also 
been  postulated  and  was  verified  by  the  laboratory 
studies  reported  here.  Nitrogen  fixation  by  sod 
mats  containing  no  legumes  was  determined  at  18C 
in  atmospheres  containing  N2  15.  Both 
photosynthetic  and  nonphotosynthetic  organisms 
appeared  to  fix  N2.  In  10  days,  mats  in  the  dark 
fixed  from  0.76  to  1.90  kg  N2  ha-1  and  illuminated 
mats  fixed  from  3.72  to  6.86  kg  N  ha-1.  (Skoger- 
boe-Colorado State) 
W72-08110 


CROP  SEEDLING  UPTAKE  OF  DDT,  DIEL- 
DRIN,  ENDRIN,  AND  HEPTACHLOR  FROM 
SOILS, 

Agricultural    Research    Service,    Beltsville,    Md. 
Crops  Research  Div. 
M.  L.  Beall,  Jr.,  and  R.  G.  Nash. 
Agronomy  journal,  Vol.61,  No.  4,  p  571-575,  July- 
August,  1969.  4  tab,  24  ref. 

Descriptors:    'Insecticides,    'Pesticide    residues, 

'Absorption,     Alfalfa,    Silts,    'Endrin,     *DDT, 

'Heptachlor,    Crops,     'Soil     treatment,     'Crop 

response.  Soil  moisture,  Organic  matter,  'Diel- 

drin. 

Identifiers:  Crop  seedling. 

In  greenhouse  experiments,  soybean,  wheat,  corn, 
alfalfa,  bromegrass,  and  cucumber  seedlings  took 
up  various  amounts  of  DDT,  dieldrin,  endrin,  and 
heptachlor  residues  from  five  soils  treated  with  0.5 
or  5.0  ppm  insecticide.  Residue  concentrations  in 
plants  were  usually  well  below  the  soil  treatment 
rates,  though  endrin  and  heptachlor  residues  in  al- 
falfa and  bromegrass  exceeded  the  treatment  rate 
of  some  soils.  The  order  of  residue  uptake  in  in- 
creasing amounts  was  DDT<dieldrin<endrin<h 
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eptachlor.  Correlations  calculated  between 
residues  in  seedlings  and  several  soil  charac- 
teristics revealed  that  organic  matter  negatively  af- 
fected the  uptake  of  DDT,  dieldrin,  and  hep- 
tachlor.  Silt  negatively  affected  endrin  uptake.  Soil 
moisture  content  at  0.33  bar  tension  negatively  af- 
fected DDT  and  dieldrin  uptake  by  alfalfa.  No  sig- 
nificant correlations  were  found  between  uptake 
and  soil  pH,  cation  exchange  capacity,  or  clay 
content.  Soil  analysis,  14  or  20  months  after  insec- 
ticide application,  revealed  residues  of  the  insecti- 
cides, in  increasing  order  of  persistence,  to  be  hep- 
tachlor<dieldrin  approximately  equal  to  en- 
drin<DDT.  Correlations  calculated  between 
residues  in  soils  and  the  soil  characteristics  above 
revealed  that  persistence  was  positively  correlated 
with  soil  organic  matter.  (Skogerboe-Colorado 
State) 
W72-08114 


AVAILABILITY  CHARACTERISTICS  OF  AND 
PLANT  RESPONSE  TO  NITROGEN  SOURCES, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Soil 

Science. 

C.  B.McCants. 

Agronomy  Journal,  Vol.  61,  No.  3,  p  353-356, 

May-June,  1969.  2  fig,  6  tab,  10  ref. 

Descriptors:  'Nitrogen,  'Fertilizers,  'Leaching, 

Tobacco,     Moisture     content,     Ureas,     'Crop 

response. 

Identifiers:     Nitrogen     availability,     Controlled 

release  fertilizers,  Cottonseed  meal. 

The  relative  availability  characteristics  of  nitrogen 
in  urea,  cottonseed  meal,  a  commercial  urea-for- 
maldehyde product,  and  an  experimental  urea-wax 
material  were  studied  through  successive 
leachings  in  model  lysimeters  in  the  laboratory  and 
by  leaching  and  plant  growth  in  the  greenhouse. 
The  effects  of  the  nitrogen  sources  on  yield  and 
chemical  composition  of  field-grown  tobacco  were 
studied  under  different  moisture  regimes.  The 
total  release  of  nitrogen  from  the  urea-wax  source 
was  comparable  to  that  from  urea  but  significantly 
higher  than  from  urea-formal-dehyde  or  cotton- 
seed meal  sources.  The  rate  of  N  release  during 
the  first  21  days  was  not  different  among  the  urea- 
wax,  urea-formaldehyde,  and  cottonseed  meal 
sources;  thereafter,  it  was  higher  from  urea-wax. 
When  differences  in  crop  response  occurred 
among  the  different  sources,  the  yield  and  quality 
index  were  higher  from  urea-wax  than  from  cot- 
tonseed meal  or  urea-formaldehyde.  These  results 
and  data  from  other  research  suggest  that  the 
probability  of  practical  contributions  of  slow 
release  fertilizers  in  the  commercial  production  of 
annual  field  crops  is  quite  small.  (Skogerboe- 
Colorado  State) 
W72-08119 


NUTRIENTS  IN  AGRICULTURAL  TILE 
DRAINAGE, 

Federal  Water  Pollution  Control  Administration, 
Alameda,  Calif. 

W.  H.  Pierce,  L.  A.  Beck,  and  L.  R.  Glandon,  Jr. 
Paper  presented  at  1969  Winter  Meeting,  Amer- 
ican Society  of  Agricultural  Engineers,  December 
9-12,  1969,  Chicago,  Illinois,  Paper  No.  69-709,  29 
p.  9  fig,  6  tab,  17  ref. 

Descriptors:  'Nitrates,  Drains,  'Drainage  water, 
'Tile  drainage,  Water  quality,  'Water  pollution 
sources,  Path  of  pollutants,  Soil  water,  'Fertil- 
izers, Phosphorus,  Denitrification,  Soil  moisture, 
Nitrogen,  Soils,  'California. 
Identifiers:  'San  Joaquin  Valley  (Cal). 

A  number  of  tile  drainage  systems  were  selected 
for  monitoring  within  heavily  tiled  areas.  Larger 
systems  with  a  large  number  of  rather  closely 
spaced  laterals  on  as  many  different  soils  as 
available  were  selected.  Only  tile  drainage  systems 
underlying  fields  having  active  irrigation  and  fer- 
tilization programs  were  selected.  Wide  variations 
were  observed  in  tile  drainage  discharge  and 
nutrient    concentrations    between    the    various 


systems  monitored  for  any  given  time  of  year. 
Field  investigations  were  initiated  to  develop  esti- 
mates of  the  amount  of  nitrogen  contributed  by 
fertilizers  and  residual  soil  nitrogen  to  tile  drainage 
nitrogen  yields.  Four  tile  fields  were  selected,  and 
at  each  field  soils,  soil  moisture  at  tile  depth,  soil 
moisture  at  depths  of  10,  15,  20  and  25  ft,  and  tile 
drainage  were  sampled  and  analyzed  for  nitrates, 
chlorides  and  conductivity.  Field  studies  of  soils 
were  conducted  to  characterize  soil  stratigraphy, 
and  determine  field  moisture,  nitrate-nitrogen,  and 
specific  conductivity  in  order  to  locate  the  lateral 
and  up-slope  limits  of  the  high-nitrate  bearing 
soils.  Denitrification  losses  from  several  soils, 
under  saturated  conditions,  were  studied  by  means 
of  laboratory  scale  lysimeters.  (Skogerboe- 
Colorado  State) 
W72-08134 


LAMINAR  MOMENTUM  JETS  IN  A 
STRATIFIED  FLUID, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Lab.  of  Hydraulics  and  Water  Resources. 

E.J.  List. 

Journal  of  Fluid  Mechanics,  Vol.  45,  Part  3,  p.  561- 

574,  1971,  6  fig,  2  tab,  10  ref.  EPA  Grant  16070 

DGY. 

Descriptors:  'Density  stratification,  'Jets, 
'Laminar  flow,  Fluid  mechanics,  Diffusion, 
Stratified  flow,  Stokes  law,  'Path  of  pollutants. 

Solutions  are  presented  for  creeping  flows  induced 
by  two-  and  three-dimensional  horizontal  and  ver- 
tical momentum  jets  in  a  linearly  stratified  un- 
founded diffusive  viscous  fluid.  These  linear 
problems  are  solved  by  replacing  the  momentum 
jet  by  a  body  force  singularity  represented  by  delta 
functions  and  solving  the  partial  differential  equa- 
tions of  motion  by  use  of  multi-dimensional  Fouri- 
er transforms.  The  integral  representations  for  the 
physical  variables  are  evaluated  by  a  combination 
of  residue  theory  and  numerical  integration.  The 
solutions  for  vertical  jets  show  the  jet  to  be 
trapped  within  a  layer  of  finite  thickness  and 
systems  of  rotors  to  be  induced.  The  horizontal 
two-dimensional  jet  solution  shows  return  flows 
above  and  below  the  jet  and  a  pair  of  rotors.  The 
three-dimensional  horizontal  jet  has  no  return  flow 
at  finite  distance  and  the  diffusive  contribution  is 
found  to  be  almost  negligible  in  most  situations, 
the  primary  character  of  the  horizontal  flows  being 
given  by  the  non-diffusive  solution.  Stokes's 
paradox  is  found  to  be  non-existent  in  a  density- 
stratified  fluid.  (EPA  abstract) 
W72-08135 


MIXING  OF  DENSITY-STRATIFIED  IMPOUND- 
MENTS WITH  BUOYANT  JETS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Lab.  of  Hydraulics  and  Water  Resources. 

J.  D.  Ditmars. 

Report  No.  KH-R-22,  September  1970.  203  p.  61 

fig,  4  tab,  59  ref.  EPA  Grant  16070  DGY. 

Descriptors:     'Density     stratification,     'Mixing, 
'Reservoirs,    'Jets,    'Water    quality,    Stratified 
flow,  'Path  of  pollutants,  Fluid  mechanics,  Im- 
poundments, Pumping. 
Identifiers:  'Reservoir  mixing. 

The  mixing  was  investigated  of  density-stratified 
impoundments  by  means  of  buoyant  jets  created 
by  a  pumping  system.  A  simulation  technique  is 
developed  to  predict  the  time-history  of  changes  in 
the  density-depth  profiles  of  an  impoundment  dur- 
ing mixing.  The  impoundment  is  treated  one- 
dimensionally,  except  for  the  fluid  mechanics  of 
the  three-dimensional  jet  and  selective  withdrawal 
of  pumping  system.  The  numerical  solution  to  the 
governing  equations  predicts  density  profiles  at 
successive  time  steps  during  mixing,  given  the  ini- 
tial density  profile,  the  area-depth  relation  for  the 
impoundment,  the  elevations  of  intake  and  jet 
discharge  tubes,  and  the  jet  discharge  and  diame- 
ter. The  changes  due  to  mixing  in  the  profiles  of 
temperature  and  of  a  conservative,  non-reacting 


tracer  can  be  predicted  also.  The  results  of  a  series 
of  simulated  mixing  experiments  for  impound- 
ments which  have  prismatic  shapes  and  initially 
linear  density  profiles  are  given  in  dimensionless 
form.  For  these  conditions,  the  efficiency  of  the 
pumping  system  increased  as  the  jet  densimetric 
Froude  number  decreased,  and  the  time  required 
for  complete  mixing  was  a  fraction  of  the  charac- 
teristic time,  T  less  than  V/Q  (where  V  is  the  im- 
poundment volume  included  between  intake  and 
jet  elevations  and  Q  is  the  pumped  discharge). 
(EPA  abstract) 
W72-08136 


SOIL  SALINITY  EFFECTS  ON  ABSORPTION 
OF  NITROGEN,  PHOSPHORUS,  AND  PROTEIN 
SYNTHESIS  BY  COASTAL  BERMUDAGRASS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08138 


CHARACTERISTICS  OF  TRANSVERSE  MIX- 
ING IN  OPEN-CHANNEL  FLOWS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Lab.  of  Hydraulics  and  Water  Resources. 

J.K.Okoye. 

Report  No.  KH-R-23,  November  1970,  269  p.,  75 

fig,  18  tab,  67  ref.  EPA  Grant  16070  DGY. 

Descriptors:  'Mixing,  'Dispersion,  'Waste  dilu- 
tion, Fluid  mechanics,  'Open  channel  flow,  Tur- 
bulence, Path  of  pollutants. 

The  transverse  spreading  of  a  plume  generated  by 
a  point  source  in  a  uniform  open-channel  flow  was 
investigated.  A  neutrally-buoyant  tracer  was  in- 
jected continuously  at  ambient  velocity  through  a 
small  round  source  at  a  point  within  the  flow. 
Tracer  concentration  was  measured  in  situ  at 
several  points  downstream  of  the  source  using 
conductivity  probes.  Tracer  concentration  was 
analyzed  in  two  phases.  In  Phase  I,  time-averaged 
concentration  was  evaluated,  its  distribution 
within  the  plume  determined,  and  characteristic 
coefficients  of  transverse  mixing  calculated.  It 
was  shown  that  the  transverse  mixing  coefficient 
varied  with  the  flow  level  and  was  highest  near  the 
water  surface  where  the  flow  velocity  was 
greatest.  The  ratio  of  the  depth-averaged  coeffi- 
cient of  transverse  mixing  Dz  to  the  product  of  the 
(bed)  shear  velocity  u*  and  the  flow  depth  d  was 
not  i  constant  but  depended  on  the  aspect  ratio 
lambda  =  d/W,  where  W  =  flume  width.  For 
laboratory  experiments  Dz/u*d  decreased  from 
0.24  to  0.093  as  lambda  increased  from  0.015  to 
0.200.  In  Phase  II,  the  temporal  fluctuation  of 
tracer  concentration  was  studied  in  three  sections. 
In  the  first,  the  intermittency  factor  technique  was 
used  to  delineate  three  regions  of  the  plume  cross 
section:  an  inner  core;  an  intermittency  region; 
and  an  outer  region.  In  the  second  section,  the  en- 
tire plume,  at  a  fixed  station,  was  treated  as  a  fluc- 
tuating cloud.  In  the  third  section,  the  intensity 
and  probability  density  of  the  concentration  fluc- 
tuations at  fixed  points  were  calculated.  Finally 
the  results  of  the  two  phases  of  study  were  interre- 
lated to  evaluate  their  contributions  to  the  trans- 
verse spreading  of  the  plume.  (EPA  abstract) 
W72-08139 


SOME  DATA  ON  THE  DISTANCE-NEIGHBOUR 
FUNCTION  FOR  RELATIVE  DIFFUSION, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

Lab.  of  Hydraulics  and  Water  Resources. 

P.J.Sullivan. 

Journal  of  Fluid  Mechanics,  Vol.  47,  Part  3,  p.  601- 

607,  1971,  4  fig,  5  tab,  10  ref.  EPA  Grant  16070 

DGY. 

Descriptors:     'Diffusion,     'Dispersion,     'Waste 
dilution,  Lake  Huron,  Turbulence,  Rhodamine, 
Distribution,  Dye  releases,  Mathematical  studies, 
Path  of  pollutants,  Fluid  mechanics. 
Identifiers:  Distance  neighbor  function,  Plumes. 
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Repeated  observations  of  dye  plumes  on  Lake 
Huron  are  interpreted  according  to  the  theoretical 
proposals  of  Richardson  (Proc.  Roy.  Soc.  A  Vol. 
110,  p.  709-737,  1926)  and  Batchelor  (Proc.  Comb. 
Phil.  Soc.  Vol.  48,  p.  345-362,  1952)  about  the 
characteristics  of  a  dispersing  cloud  of  marked 
fluid  within  a  field  of  homogeneous  turbulence. 
The  results  show  the  average  of  several  instan- 
taneous concentration  distributions  about  their 
center  of  gravity  to  be  approximately  Gaussian 
and  the  distance-neighbour  function  to  be  of  ap- 
proximately Gaussian  form.  The  data  are  con- 
sistent with  the  theoretical  description  given  by 
Batchelor,  namely,  q  (y,t)  =  1/  (sq  root  (2  pi  y  bar 
squared))  exp  (-y  squared/2  y  bar  squared),  (y  bar 
squared  =  (2/3  alpha  t)  cubed)  where  q  (y,t)  is  the 
distance-neighbour  function  and  alpha  is  the  con- 
stant of  the  '4/3-power  law'.  The  average  value  of 
alpha  is  estimated  to  be  0.12  cm  (2/3  power)/sec. 
The  rate  of  turbulent  energy  dissipation  in  the 
near-surface  currents  of  Lake  Huron  is  estimated 
as  Epsilon  is  approximately  equal  to  0.0021 /sq 
cm/cu  sec. 
W72-08140 


DISTRIBUTIONAL  PATTERNS  IN  ASSEM- 
BLAGES OF  ATTACHED  DIATOMS  FROM 
YAQUINA  ESTUARY,  OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany; 

and    Oregon    State    Univ.,    Corvallis.    Dept.    of 

Statistics. 

C.  D.  Mc  Intire,  and  W.  S.  Overton. 

Ecology,  Vol.  52,  No.  5,  p  758-777,  Late  Summer 

1971.  9  fig,  lltab,25ref. 

Descriptors:  'Diatoms,  'Research  equipment,  En- 
vironmental effects,  Estuaries,  'Distribution  pat- 
terns, 'Aquatic  algae,  Statistical  methods,  Marine 
algae,  'Oregon,  'Seasonal,  Chrysophyta,  Syste- 
matics,  'Estuarine  environment,  Sea  water, 
Salinity,  Water  temperature,  Chemical  analysis, 
Water  analysis,  Tidal  effects,  Stability,  Solar 
radiation,  Photoperiodism,  Fresh  water, 
Sampling,  Analytical  techniques,  Species  diversi- 
ty, 'Diatoms. 

Identifiers:  'Yaquina  Bay  (Ore),  Yaquina  estuary, 
Data  interpretation,  Macroalgae,  Species  diversity 
index,  Fragilaria  construens,  Cocconeis  placentu- 
la,  Navicula  srytocephala,  Achnanthes  brevipes, 
Achnanthes  javanica,  Licmophora  jurgensii, 
Amphora  ovalis,  Synedra  fasciulata,  Eunotia  pec- 
tinalis,  Lithophytes,  Enteromorpha,  Insolation, 
Texture,  Substrates,  Navicula  mutica,  Synedra 
fasciculata,  Fragilaria  striatula  var  California, 
Melosira  moniliformis,  Navicula  diserta, 
Nitzschia  frustulum  var  perpusilla,  Melosira  num- 
muloides,  Navicula  spp,  Achnanthes  spp, 
Achnanthes  lanceolata. 

Summer  and  winter  distributional  patterns  of  at- 
tached diatoms  were  investigated  in  Yaquina  Bay 
and  estuary,  Oregon.  Differences  in  species  com- 
position and  diversity  of  diatom  assemblages  at 
selected  stations  from  fresh  water  just  below  Elk 
City,  Oregon,  to  the  marine  waters  of  lower 
Yaquina  Bay  were  related  to  environmental 
gradients.  A  total  of  16,475  diatoms  from  30  sam- 
ples was  separated  into  256  species  and  varieties, 
of  which  97  were  found  in  only  one  sample,  and  72 
were  represented  by  a  single  individual.  The  most 
abundant  diatoms  in  the  August  samples  were 
Fragilaria  striatula  var.  California,  Melosira 
moniliformis,  Melosira  nummuloides,  Navicula 
mutica,  and  Synedra  fasciculata,  while  in  the 
February  samples  Achnanthes  no.  2  and  no.  4, 
Navivula  diserta,  Navicula  mutica,  and  Nitzschia 
frustulum  var.  perpusilla  were  dominant.  Of  the 
most  abundant  taxa,  Navivula  no.  2,  Navicula  dis- 
erta, Navicula  gregaria,  Nitzschia  frustulum  var 
perpusilla,  Synedra  fasciculata,  and  Thalas- 
sionema  nitzschiodes  were  the  most  evenly  dis- 
tributed among  the  stations.  The  mean  species 
diversity  for  diatom  assemblages  sample  in 
February  was  slightly  higher  than  that  for  assem- 
blages collected  in  August.  In  February  the  mean 
specific  diversity  within  a  genus  was  higher  and 
the  mean  generic  diversity  slightly  lower  than  in 
August.  In  general,  differences  in  assemblages 


were  closely  related  horizontally  to  the  salinity 
gradient  and  vertically  to  the  desiccation  and  in- 
solation gradients.  However,  biological  factors 
were  nore  important  in  accounting  for  differences 
among  assemblages  in  the  summer  than  in  the 
winter,  and  these  factors  were  primarily  species 
interactions  between  diatoms  and  macro-algae. 
(Holoman-Battelle) 
W72-08141 


WASTEWATER  TREATMENT  TECHNOLOGY, 

Illinois  Inst,  for  Environmental  Quality,  Chicago. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-08147 


WATER  QUALITY  CRITERIA  DATA  BOOK, 
VOL.  1  -  ORGANIC  CHEMICAL  POLLUTION 
OF  FRESHWATER. 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08157 


WATER  QUALITY  CRITERIA  DATA  BOOK, 
VOLUME  2  -  INORGANIC  CHEMICAL  POLLU- 
TION OF  FRESHWATER. 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08158 


EFFECT  OF  INDUSTRIAL  AND  DOMESTIC  EF- 
FLUENTS ON  THE  WATER  QUALITY  OF  THE 
COUER  D'ALENE  RIVER  BASIN 
L.  L.  Mink,  R.  E.  Williams,  and  A.  T.  Wallace. 
Idaho  Bureau  of  Mines  and  Geology,  Pamphlet 
149,  March  1971,  30  p.  17  fig,  12  tab,  30  ref,  3  ap- 
pend. 

Descriptors:  Water  quality  control,  'Industrial 
wastes,  'Domestic  wastes,  'Effluents,  Zinc,  Cad- 
mium, Fluorides,  Toxicity,  Data  collections,  Pol- 
lutant identification,  'Idaho,  Settling  basins, 
Waste  water  treatment. 

Identifiers:  'Coeur  d'Alene  River  Basin, 
'Macrobenthic  fauna,  'Mining  wastes. 

The  Couer  d'Alene  River  system  of  northern 
Idaho  is  divided  into  three  components:  The  North 
Fork  which  supports  a  healthy  aquatic  communi- 
ty, the  South  Fork  which  has  received  mining  and 
domestic  wastes  for  over  80  years,  and  the  Main 
Stem  which  has  been  affected  by  the  condition  of 
the  South  Fork.  Water  samples  collected  from  34 
stations  on  the  Couer  d'Alene  River  system  over  a 
sixteen-month  period  indicate  zinc  and  cadmium 
concentrations  above  toxic  limits  for  fish  survival 
over  much  of  the  South  Fork  and  Main  Stem.  With 
the  exception  of  fluoride  which  is  high  at  two  sta- 
tions during  low  flow,  concentrations  of  most 
other  elements  are  comparable  to  or  slightly 
greater  than  concentrations  observed  in  the  North 
Fork.  The  water  quality  data  indicate  one  major 
source  for  zinc,  cadmium,  and  fluoride  and  one 
less  easily  identifiable  source.  High  river  stage 
also  increases  total  mass  of  zinc  transported  in 
solution,  which  suggests  a  source  during  high  flow 
in  addition  to  present  day  mine  waste  disposal 
operations.  Elimination  of  the  high  zinc  and  cad- 
mium concentrations  is  considered  essential  to  the 
complete  recovery  of  the  river.  Basin-wide  instal- 
lation of  settling  ponds  for  mill  wastes  (not  for  all 
industrial  wastes)  by  December  1968  has  greatly 
improved  the  quality  of  water,  particularly  with 
respect  to  suspended  solids.  As  a  result, 
macrobenthic  fauna  recently  have  been 
discovered  in  the  South  Fork  and  a  greater  number 
of  species  found  in  the  Main  Stem,  which  indicate 
that  the  river  is  beginning  to  recover.  Raw  sewage, 
discharged  into  the  South  Fork  throughout  its 
reach,  is  the  source  of  a  complex  pollution 
problem.  (Strachan-Chicago) 
W72-08163 


ENVIRONMENTAL  SPOILAGE  IN  THE  USSR, 

Aston  Univ.,  Birmingham  (England).  Dept.  of  In- 
dustrial Administration. 


E.  S.  Kirby. 

New  Scientist,  Vol  53,  No  777,  p  28-29,  January  6, 

1972. 

Descriptors:  'Environmental  effects,  'Exploita- 
tion, 'Foreign  countries,  'Natural  resources, 
Water  pollution  sources,  Erosion,  Forest  fires, 
Land  management,  Forest  management,  Evalua- 
tion, Governments,  Water  policy,  Balance  of  na- 
ture, Economic  impact. 

Identifiers:  'USSR,  Lake  Baikal,  Caspian  Sea, 
Volga  River,  Planned  economy. 

Environmental  degradation  and  pollution  in  the 
USSR  are  summarized,  based  on  overt  and 
detailed  statements  released  by  Soviet  officials  in 
recent  years.  Measures  have  been  passed  to  stop 
pollution  of  Lake  Baikal,  one  of  the  world's  finest 
inland  freshwater  seas.  Holding  about  25,000  cu 
km  of  clear,  potable  water,  a  large  part  of  Soviet 
reserves,  the  reservoir  is  being  rapidly  polluted  by 
factories  and  lumbering  along  its  shores,  espe- 
cially cellulose  processing  at  the  southern  end;  the 
Angara  industrial  area  near  Irkutsk;  and  injudi- 
cious tree  cutting  and  ploughing  in  the  watershed. 
Dumping  of  mineral  and  urban  wastes  into  Lake 
Baikal  also  contributes  to  the  spoilage.  Nation- 
wide, deforestation,  erosion,  urbanization, 
dehydration  and  pollution  -in  that  order-are  the 
subjects  of  many  complaints  and  warnings. 
Cutting  six  million  cu  m  of  timber  a  year  in  the 
Caucasus  after  the  war  caused  rivers  to  change 
from  clear  and  uniform  flows  to  sediment-laden, 
turbulent  flows.  Erosion  threatens  45  million  hec- 
tares in  Central  Asia,  and  more  in  European  Rus- 
sia. The  Volga  River  with  an  annual  flow  of  253  cu 
km  per  year  represented  double  the  water  use  30 
yr  ago,  but  only  one-third  today.  Levels  of  lakes 
and  inland  seas  are  faUing-the  Caspian,  two  me- 
ters; Aral  Sea  and  Lake  Balkash  are  shrinking  in 
size.  (Land-USGS) 
W72-08192 


TRANSPORT  OF  PICLORAM  IN  RELATION 
TO  SOIL  PHYSICAL  CONDITIONS  AND  PORE- 
-WATER  VELOCITY, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agronomy. 

J.  M.  Davidson,  and  R.  K.  Chang. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  2,  p  257-261,  March-April  1972.  5  fig,  1  tab, 

14  ref. 

Descriptors:     'Adsorption,     'Herbicides,     'Soil 
water  movement,  'Diffusion,  'Pesticide  kinetics, 
Flow,  Leaching,  Path  of  pollutants,  Distribution 
patterns,  Translocation. 
Identifiers:  'Picloram. 

Movement  of  a  solution  containing  4-amino-3,  5, 
6-trichloro-picolinic  acid  (picloram)  through  an  ini- 
tially herbicide-free  Norge  loam  soil  was  studied 
using  miscible  displacement  techniques.  Picloram 
mobility  was  reduced  significantly  by  decreasing 
the  average  pore-water  velocity  from  5.8  to  0.59 
cm/hr.  A  variation  in  herbicide  adsorption  with 
pore-water  velocity  was  observed  at  each  bulk 
density  (1.55  and  1.65  g/cm)  and  aggregate  size 
(<2.0  and  <0.42  mm)  studied.  For  a  given  bulk 
density,  picloram  adsorption  was  greater  when  the 
largest  soil  aggregate  size  was  <0.42  mm  than 
when  the  largest  aggregate  size  was  <2.0  mm  ag- 
gregates. Differences  in  the  effluent  concentration 
caused  by  variations  in  aggregate  size  were  more 
evident  at  the  lower  bulk  density.  The  pore-water 
velocity  influenced  picloram  movement  more  sig- 
nificantly than  variations  in  bulk  density  or  largest 
aggregate  size  at  a  given  flow  rate.  (Knapp-USGS) 
W72-08210 


SOLID-WASTE  DISPOSAL         IN         THE 

GEOHYDROLOGIC        ENVIRONMENT        OF 
MARYLAND, 

Geological  Survey,  Parkville,  Md. 

E.G.Otton. 

Available    from     Md    Geological    Survey,    214 

Latrobe  Hall,  John  Hopkins  Univ.,  Baltimore,  Md 

$3.00.  Maryland  Geological  Survey  Report  of  In- 
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vestigations  No  18,  1972.  59  p,  15  fig,  18  tab,  52 
ref. 

Descriptors:  "Landfills,  "Leaching,  'Path  of  pol- 
lutants,   'Waste   disposal,    'Maryland,   Garbage 
dumps,  Solid  wastes,  Urban  hydrology. 
Identifiers:  'Sanitary  landfills. 

As  Maryland  is  in  a  humid  region  having  about  43 
inches  of  precipitation  annually,  sufficient 
moisture  passes  through  sanitary  landfills  to  dis- 
solve or  otherwise  carry  along  metals,  chemicals, 
bacteria,  and  other  undesirable  materials,  collec- 
tively called  leachate.  Rates  of  leachate  infiltration 
range  widely  depending  on  the  nature  of  the  earth 
materials  and  the  available  water.  Maryland  was 
divided  into  five  terrane  types  on  the  basis  of  the 
hydrologic  characteristics  of  the  land.  Degradation 
of  the  underlying  ground  water  by  leachate  is  least 
likely  in  areas  underlain  by  shale,  but  leachate 
generated  at  such  sites  may  enter  nearby  streams 
unless  adequate  precautions  are  taken.  Limestone 
or  marble  is  somewhat  less  amenable  to  solid- 
waste  disposal  because  of  common  development 
of  solution  channels  and  crevices.  Crystalline  sil- 
icate rocks  of  the  Piedmont  are  suitable  for  sanita- 
ry landfills  where  a  relatively  thick  zone  of 
saprolite  lies  well  above  the  water  table.  Upland 
Coastal  Plain  sites  may  be  locally  suitable  where 
underlain  by  clayey  strata  well  above  the  local 
water  table.  Low-lying  Coastal  Plain  deposits  offer 
protection  from  leachate  pollution  of  deep-lying 
artesian  aquifers  because  of  thick  and  extensive 
impervious  strata.  (Knapp-USGS) 
W72-08221 


RADIOACTIVE  SEDIMENT  TRACER  TESTS, 
CAPE  FEAR  RIVER,  NORTH  CAROLINA, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
R.  S.  Cummins,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  846,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Miscellaneous  Paper  No  2- 
649,  May  1964.  27  p,  12  plates,  6  ref. 

Descriptors:    'Sediment,    'Sediment    transport, 
'Radioactive  tracer,  'Gold  radioisotopes,  Marking 
techniques,  Tracking  techniques,  Movement  mea- 
surement, 'North  Carolina,  Path  of  pollutants. 
Identifiers:  'Cape  Fear  River  (NC). 

Tests  were  conducted  in  an  effort  to  determine 
whether  or  not  dredge  spoil  placed  in  a  disposal 
area  opposite  the  Sunny  Point  Army  Terminal  was 
returned  to  the  areas  of  heavy  shoaling  in  the  ter- 
minal basins.  A  total  of  20  curies  of  gold  198,  in  the 
form  of  auric  chloride,  was  used  to  label  about  4 
cu  ft  of  bottom  sediment  which  was  released  in  the 
disposal  areas  in  four  separate  operations.  In  three 
of  these  operations,  labeled  material  was  placed  in 
the  disposal  area  directly  opposite  Sunny  Point 
Army  Terminal,  and  in  the  fourth,  it  was  placed 
upstream  from  the  terminal.  A  continuous  record- 
ing of  radioactivity  on  the  bottom  in  the  problem 
area  was  made  by  means  of  a  sled-mounted  scintil- 
lation detector  towed  along  the  bottom.  The  posi- 
tion of  the  survey  boat  was  established  through  the 
use  of  three  transits,  and  the  position  was  plotted 
at  called  time  intervals.  The  strip  chart  on  the 
recorder  also  was  marked  at  these  times  for  cor- 
relation of  radioactivity  and  location.  Results  of 
tests  showed  that  significant  amounts  of  the 
material  placed  in  the  disposal  areas  were  trans- 
ported within  about  36  to  48  hrs  into  the  center  and 
north  wharf  basins,  regardless  of  whether  the 
material  was  placed  during  rising  or  falling  tide. 
(Houser-ORNL) 
W72-08232 


PREDICTION  OF  THE  DOSAGE  TO  MAN 
FROM  THE  FALLOUT  OF  NUCLEAR 
DEVICES.  6.  TRANSPORT  OF  NUCLEAR 
DEBRIS  BY  SURFACE  AND  GROUNDWATER, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

H.  L.  Fisher. 


Available  from  the  National  Technical  Informa- 
tion Service,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  UCRL-50163,  Pt  6,  January  1972.  26  p, 
7  fig,  7  tab,  45  ref. 

Descriptors:  'Radioactivity,  'Fallout,  'Water  pol- 
lution sources,  Path  of  pollutants,  Surface  runoff, 
Groundwater  movement,  Permeability,  Time, 
Storm  runoff,  Streamflow  forecasting,  Runoff 
forecasting,  Projections,  Reliability,  Systems 
analysis,  Forecasting,  Hydrology,  Topography, 
Fracture  permeability. 

In  certain  situations,  the  groundwater  travel  times 
and  paths  predicted  on  the  basis  of  standard  field 
measurements  of  aquifer  properties  (especially  the 
permeability)  can  be  highly  misleading.  Unless 
measurements  are  sufficiently  detailed  to  resolve 
the  effects  of  deviations  from  ideal  behavior,  con- 
taminated groundwater  may  either  arrive  two  or- 
ders of  magnitude  sooner  than  expected,  arrive 
where  unexpected,  or  the  concentration  front  may 
arrive  considerably  before  the  peak  concentration. 
Contamination  of  surface  water  is  highly  depen- 
dent on  storms  and  on  the  yearly  rainfall.  (Bopp- 
ORNL) 
W72-08233 


THE  USE  OF  RADIOISOTOPES  IN  SEDIMENT 
TRANSPORT  STUDIES, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
R.  S.  Cummins,  Jr.,  and  L.  F.  Ingram. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  951,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Miscellaneous  Paper  No  2- 
564,  March  1963.  19  p,  8  fig,  3  ref. 

Descriptors:  'Sediments,  'Sediment  distribution, 
'Suspended  solids,  'Sediment  transport, 
'Tracers,  Marking  techniques,  Movement, 
Radioisotopes,  Tracking  techniques,  Bottom  sedi- 
ments. 
Identifiers:  Concentration. 

The  use  of  radioactive  material  for  tracing  sedi- 
ments is  only  one  tool  to  be  employed  in  the 
overall  analysis  of  a  particular  problem.  It  has 
limitations,  but  under  certain  situations  can  pro- 
vide worthwhile  results.  Generally  the  information 
obtained  from  tracer  tests  is  of  a  qualitative  nature 
and  pertains  to  relative  rates  of  shoaling  or  con- 
centrations of  material  in  certain  areas.  Quantita- 
tive measurements  are  extremely  difficult  at 
present  because  of  the  nature  of  sediment  move- 
ment and  the  tracer  material  itself.  If  any  of  the 
labeled  sediment  is  shielded  by  being  covered  with 
inert  bottom  material  or  moves  in  suspension 
above  the  face  of  the  detector,  the  observed 
counting  rate  is  decreased.  In  spite  of  limitations, 
tracing  techniques  offer  the  only  method  for  con- 
tinuously tracing  sediments  in  deep  water  without 
direct  sampling.  (Houser-ORNL) 
W72-08234 


PRELIMINARY  DATA  CONCERNING  THE  USE 
OF  ARTIFICIAL  SUBSTRATA  FOR  THE 
ECOLOGICAL  STUDY  OF  PERIPHYTON  AND 
FOR  THE  IDENTIFICATION  OF  ENVIRON- 
MENTAL RADIOACTIVITY  IN  A  RUNNING- 
-WATER  ECOSYSTEM, 
Milan  Univ.  (Italy). 

A.  Zullini,  E.  Tibaldi,  E.  Smedile,  and  B.  Radici. 
Giornale  DI  Fisica  Sanitaria  e  Protezione  Contro 
Le  Radiazioni,  Vol  14,  No  3,  p  124-131,  July-Sep- 
tember 1970.  3  fig,  5  tab,  30  ref.  From  15th  Na- 
tional Congress  of  the  Italian  Assoc,  for  Health 
Physics  and  Protection  Against  Radiation, 
Cagliari,  Italy,  Sept.-Oct.  1969. 

Descriptors:  'Aquatic  animals,  'Aquatic  plants, 
'Aquatic   environment,    'Rivers,   Radioisotopes, 
Ecosystems,   Monitoring,  Food  chains,   'Bioin- 
dicators,  'Pollutant  identification. 
Identifiers:  Po  River,  Concentration. 

Plant  and  animal  composition  of  periphyton  in  a 
section  of  the  Po  River  was  studied  using  various 


artificial  substrates  for  growing  periphytic  forms. 
Substrate  panels  (plexiglas,  eternit,  glass,  slate, 
PVC,  marble,  and  masonite)  were  immersed  in  the 
river  and  the  subsequent  growth  of  periphyton  was 
analyzed  for  element  concentration,  pigment 
production,  and  net  production  rate  and  the  com- 
ponent forms  identified  by  species.  The  results  are 
discussed  within  the  framework  of  a  broader 
ecological  investigation  dealing  with  food  chains  in 
which  periphyton  plays  an  important  role  and  the 
possibility  of  using  the  periphytic  forms  as  bio-in- 
dicators of  environmental  radioactivity.  The  data 
obtained  from  the  artificial  substrate  studies  con- 
firm this  possibility  at  least  in  relation  to  the  algal 
and  nematological  components  of  the  periphyton. 
(Houser-ORNL) 
W72-08235 


TRACE  SUBSTANCES  IN  RAIN  WATER:  CON- 
CENTRATION VARIATIONS  DURING  CON- 
VECTIVE  RAINS,  AND  THEIR  INTERPRETA- 
TION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Meteorology 

and  Oceanography. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-08240 


CONSEQUENCES  OF  EFFLUENT  RELEASE: 
ESTIMATES  OF  DOSE  TO  NORTHERN  HEMI- 
SPHERE POPULATION  GROUPS  FROM  KRYP- 
TON-85  EMITTED  BY  A  SINGLE  NUCLEAR 
FUEL-REPROCESSING  PLANT, 
California  Univ.,  Livermore  Lawrence  Radiation 
Lab. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08241 


THE  USE  OF  WATER-QUALITY  SIMULATION 
MODELS  IN  THE  ANALYSIS  OF  THE  THER- 
MAL EFFECTS  PROBLEM, 

RAND  Corp.,  Santa  Monica,  Calif. 

E.  C.  Gritton,  J.  Kvitky ,  and  J.  J.  Leendertse. 

Rand  Paper,  P-4772,  February  1972.  5  p,  6  ref. 

Descriptors:  'Water  quality  control,  'Waste  water 
(Pollution),  'Thermal  pollution,  Mathematical 
models,  Operations  research,  Management,  Water 
pollution  control,  Estuaries,  Bays,  Tidal  effects, 
Water  levels,  Velocity,  Water  temperature,  Water 
analysis,  Discharge  (Water),  'Model  studies, 
'Simulation  analysis. 
Identifiers:  'Waste  discharges,  Coastal  waters. 

A  water-quality  simulation  model  was  developed 
for  use  in  well-mixed  estuaries  and  coastal  seas. 
The  model  is  solved  by  finite  difference 
techniques  of  the  two-dimensional  vertically  in- 
tegrated equations  of  motion  and  continuity  for  a 
fluid.  Interaction  and  die-away  of  constituents  is 
accounted  for  by  a  reaction  model.  Incorporated 
into  this  system  is  a  heat  transport  model.  Because 
of  increased  thermal  discharge,  it  is  highly  impor- 
tant to  correctly  model  the  temperature  of  the 
waters  of  bays  and  estuaries  in  water  quality  stu- 
dies. Virtually  every  chemical  and  biological 
process  occurring  in  the  marine  environment  is 
coupled  to  the  temperature  of  the  surrounding 
water.  (Bell-Cornell) 
W72-08257 


MODELLING  TECHNIQUES  FOR  SITING 
LARGE  THERMAL  POWER  PLANTS  ON  IN- 
DUSTRIALIZED ESTUARIES, 

Clemson  Univ.,  Clemson,  S.C.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08266 


MULTI-LAYERED  MODELS  OF  CURRENTS, 
TEMPERATURE,  AND  WATER  QUALITY 
PARAMETERS  IN  THE  GREAT  LAKES, 

Department  of  Energy,   Mines  and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  06A. 
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W72-08267 


ROLE  OF  ANIMAL  WASTES  IN  AGRICUL- 
TURAL LAND  RUNOFF. 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of 
Biological  and  Agricultural  Engineering. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  213,  $0.95  in  microfiche. 
Environmental  Protection  Agency,  Water  Pollu- 
tion Control  Pesearch  Series,  August  1971.  114  p, 
32  fig,  19  tab,  75  ref,  2  append.  EPA  Program 
13020  DGX  08/71. 

Descriptors:  'Farm  wastes,  'Runoff,  ♦Agricul- 
tural runoff,  'Water  pollution,  *Farm  lagoons, 
Waste  disposal,  Sampling,  Analysis,  Disposal. 

Twelve  typical  agricultural  areas  representing 
three  types  of  animal  waste  management 
techniques-lagooning,  direct  discharge  into 
streams,  and  land  spreading  including  pasture  and 
drylot  units-were  studied  to  determine  the 
amounts  of  and  factors  governing  stream  pollution 
from  swine,  dairy,  beef,  and  poultry  production 
operations.  More  than  1500  stream  and  lagoon  ef- 
fluent samples  were  collected  with  an  automatic 
sampler  developed  for  the  study.  The  samples 
were  analyzed  for  bacteria,  nutrients,  and 
degradable  organics.  Hydrological  and  waste 
management  data  were  also  collected.  Study 
results  point  to  the  superiority  of  land  spreading 
for  the  disposal  of  animal  wastes.  Good  soil  and 
water  conservation  practices  should  be  used  to 
minimize  the  movement  of  wastes  into  streams. 
Higher  rates  of  runoff  result  in  heavier  pollution. 
The  location  of  disposal  areas  away  from  streams 
is  important  in  controlling  the  amount  of  entering 
wastes.  Even  when  land  disposal  areas  are  poorly 
located,  the  amount  of  pollution  entering  streams 
is  usually  low;  and  watershed  factors,  such  as  sur- 
face culture  and  ease  of  erosion,  are  of  primary 
importance  in  governing  the  magnitude  of  pollu- 
tion which  reaches  the  streams.  Direct  dumping  of 
animal  wastes,  treated  or  untreated,  into  streams 
is  completely  unacceptable  and  should  be 
prohibited.  (Dorland-Iowa  State) 
W72-08298 


CHARACTERISTICS  OF  WASTES  FROM 
SOUTHWESTERN  CATTLE  FEEDLOTS. 

Texas  Tech  Univ.,  Lubbock.  Water  Resources 
Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  214,  $0.95  in  microfiche. 
Environmental  Protection  Agency,  Water  Pollu- 
tion Control  Research  Series,  January  1971.  87  p, 
23  fig,  23  tab,  72  ref,  1  append.  EPA  Program 
13040  DEM  01/71. 

Descriptors:  *Runoff,  "Livestock,  Quality  con- 
trol, Analysis,  Cattle,  Confinement  pens,  Feed 
lots,  'Farm  wastes,  Southwest  U.S.,  'Agricultural 
runoff,  Solid  wastes,  Irrigation,  Texas,  Water 
reuse. 
Identifiers:  'Quality  of  runoff,  'Lubbock  (Tex). 

Research  was  conducted  on  experimental  feedlots 
in  Lubbock,  Texas,  to  determine  the  charac- 
teristics of  wastes  from  Southwestern  cattle 
feedlots.  The  feedlots  were  generally  operated  in  a 
manner  conforming  to  normal  commercial  practice 
in  the  area.  They  were  provided  with  collection 
pits  that  allowed  the  quantity  of  runoff  to  be  mea- 
sured accurately.  Samples  of  runoff  were  col- 
lected routinely  both  during  rainstorms  and  from 
the  collection  pits.  Manure  samples  were  also  col- 
lected routinely  for  analysis.  The  quantity  of  ru- 
noff per  unit  area  of  concrete-surfaced  lots  is  sub- 
stantially greater  than  the  quantity  per  unit  area  of 
dirt-surfaced  lots.  Concentrations  of  pollutants  in 
concrete-lot  runoff  are  substantially  higher  than 
corresponding  concentrations  in  runoff  from  dirt- 
surfaced  lots.  The  quantity  of  solid  waste  derived 
from  cattle  fed  an  all-concentrate  ration  is  less 
than  half  as  great  as  the  quantity  derived  from  cat- 
tle fed  a  12  percent  roughage  ration.  Additional 


studies  showed  that  all  solid  waste  derived  from 
cattle  feeding  operations  are  readily  compostible, 
although  the  rate  of  composting  is  influenced  to 
some  extent  by  the  type  of  ration,  moisture  con- 
tent of  the  waste  on  the  feedlot  floor,  and  other 
factors.  Agronomic  studies  indicate  that  runoff 
can  be  used  for  irrigation  of  crops,  but  extreme 
caution  is  required  in  the  application  of  runoff  to 
crops  to  prevent  damage  to  them.  (Dorland-Iowa 
State) 
W72-08299 


RELATIONSHIPS  OF  SALMONELLAE  TO 
FECAL  COLIFORMS  IN  BOTTOM  SEDI- 
MENTS, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Div.  of  Water  Hygiene. 

D.  J.  VanDonsel,  and  E.  E.  Geldreich. 

Water  Research,   Vol  5,  No   11,  p   1079-1087, 

November  1971.  3  fig,  3  tab,  21  ref. 

Descriptors:  'Indicators,  'Salmonella,  'Sediment- 
water  interfaces,  Coliforms,  Sampling,  Mud-water 
interfaces,  Water  quality,  Sediments,  Pathogenic 
bacteria,  Streptococcus,  Domestic  wastes,  Farm 
wastes,  E.  coli,  'Bottom  sediments. 
Identifiers:  'Bottom  sampler,  Resuspension,  Bac- 
terial concentration. 

The  use  of  bottom  sampling  in  water  quality  in- 
vestigations is  presently  limited;  however,  the 
mud  may  serve  as  a  concentrated  and  stable  index 
of  the  quality  of  the  overlying  water.  Salmonellae 
can  be  isolated  from  bottom  sediments  with  far 
greater  frequency  than  directly  from  the  overlying 
water.  Salmonellae  were  isolated  from  19  percent 
of  the  mud  samples  when  fecal  coliform  density  in 
the  overlying  water  was  between  1  and  200  per  100 
ml;  from  50  percent  between  201  and  2000;  and 
from  80  percent  over  2000.  Fecal  coliform  to  fecal 
streptococcus  ratios  of  the  overlying  waters  in- 
dicated that  most  of  the  isolated  salmonellae 
originated  in  domestic  sewage,  but  there  were 
some  positive  samples  with  low  ratios,  which  sug- 
gests that  their  salmonellae  came  from  livestock  or 
wildlife.  Mud-water  interfaces  are  not  static 
systems,  sludge  banks  can  shift  to  a  new  position 
in  response  to  currents,  storms,  and  dredging 
operations.  The  consequent  recirculation  of  older 
pollutants  poses  new  problems  in  water  quality 
which  must  be  considered.  (Dorland-Iowa  State) 
W72-08301 


THE  USE  OF  FLUORESCENT  ANTIBODY 
TECHNIQUES  FOR  DETECTION  OF 
STREPTOCOCCUS  FAECALIS  AS  AN  INDICA- 
TOR OF  FECAL  POLLUTION  OF  WATER, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences;  and  Clemson  Univ.,  S.C.  Dept.  of 
Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08304 


A  STUDY  OF  ORGANIC  CARBON-BOD  RELA- 
TIONSHIPS IN  DILUTE  DOMESTIC  WASTE- 
WATER, 

Virginia    Polytechnic    Inst,    and    State    Univ., 

Blacksburg. 

M.  K.Jones,  Jr. 

Master's  Thesis,  March  1971,  73  p,  26  fig,  1  tab,  22 

ref. 

Descriptors:  Water  quality  control,  'Analytical 
techniques,  'Laboratory  tests,  'Biochemical  ox- 
ygen demand,  Chemical  oxygen  demand,  Water 
analysis,  Eutrophication,  Aeration,  Carbon, 
'Domestic  wastes. 
Identifiers:  'Total  organic  carbon. 

Domestic  sewage  samples  from  several  locations 
were  collected  and  analyzed  for  COD,  BOD,  and 
total  organic  carbon.  Each  sample  was  aerated  for 
120  hours  in  a  mechanically  aerated  laboratory 
reactor  and  the  relationship  of  the  selected 
parameters  was  reported,  to  provide  information 
on  how  the  ratios  of  these  parameters  vary  with 


time  of  flow  in  the  receiving  stream.  Results 
demonstrated  that  the  ratios  of  total  organic  car- 
bon, chemical  oxygen  demand,  and  carbohydrate 
to  biochemical  oxygen  demand  are  not  constant 
but  vary  with  degree  of  treatment  received  by  a 
waste.  Changes  in  the  ratios  result  primarily  from 
differences  in  the  rate  of  depletion  of  biodegrada- 
ble materials  measurable  by  the  BOD  test  and 
other  organics  which  are  measured  largely  by  the 
other  parameters.  While  the  BOD  test  measures 
the  oxygen  requirements  it  does  not  provide  any 
measure  of  the  amount  of  organic  carbon  remain- 
ing in  the  waste,  and  when  used  singularly,  BOD 
determinations  are  not  adequate  to  measure  the 
total  pollutional  or  eutrophicational  capacity  of  a 
waste.  Therefore,  it  is  recommended  that  Total 
Organic  Carbon  tests  should  be  adopted  by  both 
Federal  and  State  regulatory  agencies.  (Lowry- 
Texas) 
W72-08374 


EVALUATION       OF       NITRIFICATION       IN 
STREAMS-CLOSURE, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental Health. 

C.  T.  Wezernak,  and  J.  J.  Gannon. 
Journal,  Sanitary  Engineering  Division,  American 
Society  of  Civil  Engineers,  Vol  96,  No.  SA3,  p 
842-845,  June  1970,  3  ref. 

Descriptors:        'Nitrification,        'Mathematical 

models,  'On-site  investigations,  Laboratory  tests, 

Research  and  development,  Ammonia,  Nitrogen, 

Oxidation,  Analytical  techniques,  Water  quality 

control. 

Identifiers:  'Deoxygenation. 

Recent  studies  have  indicated  that,  depending 
upon  local  conditions,  nitrification  in  natural 
waters  does  not  necessarily  lag  behind  car- 
bonaceous BOD  oxidation.  Field  evidence  has 
been  presented  which  demonstrated  nitrogen  to  be 
a  major  deoxygenation  component,  and  a  rapid 
field  technique  for  determining  nitrification  ef- 
fects using  readily  measurable  parameters  has 
been  developed.  The  focal  point  of  such 
techniques,  however,  must  be  the  assumptions 
which  were  made  in  order  for  the  model  to  be 
manageable.  Stratton  and  McCarthy's  model  cal- 
culations are  based  on  an  estimate  of  the  yield  con- 
stant of  0.29  mg/1,  while  further  work  has  yielded 
values  from  0.05  to  0.098.  Since  the  choice  of  the 
yield  constant  affects  the  magnitude  of  both  the 
calculated  substrate  utilization  constant  and  the  in- 
itial bacteria  concentration,  the  final  accuracy  is 
somewhat  questionable.  The  major  difficulty  in 
many  nitrification  models  is  that  organisms  for 
which  nutritional  requirements  are  not  fully 
delineated  must  be  accounted  for,  and  therefore 
continuous  research  and  revision  of  models  is 
necessary  in  order  to  more  fully  understand  the 
processes.  (Lowry-Texas) 
W72-08381 


THE  PHASE-SEPARATION  METHOD  FOR  THE 
CONCENTRATION  AND  DETECTION  OF 
VIRUSES  IN  WATER, 

Hadassah  Medical  School,  Jerusalem  (Israel). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08382 


NITRATE  AND  WATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Soils. 
M.  Christy,  J.  R.  Brown,  and  L.  S.  Murphy. 
Science  and  Technology  Guide,  University  of  Mis- 
souri Extension,  Columbia,  p  9808-9809,  March 
1965, 2  fig,  1  tab. 

Descriptors:  'Farm  wastes,  Nitrogen,  Fertilizers, 
Legumes,  Missouri,  Alfalfa,  Livestock,  'Water 
pollution  sources,  'Nitrates,  'Public  health. 

Nitrates  in  some  water  supplies  have  caused  con- 
cern. A  statewide  survey  showed  that  animal 
manures,  inadequate  sewage  systems,  and  soil  or- 
ganic matter  comprised  the  primary  sources  of 
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nitrate  in  water  supplies.  Even  though  nitrate  has 
been  found  in  shallow  wells  all  over  the  state,  the 
largest  percentage  of  such  wells  have  been  found 
in  areas  with  greatest  livestock  numbers.  Other 
sources  include  the  nitrogen  from  legumes  and  fer- 
tilizers. Ponds  usually  have  a  low  nitrate  level.  On 
the  other  hand,  water  of  springs  contains  nitrate, 
thought  to  originate  from  natural  soil  leachings  and 
bat  guano  deposits  in  nearby  caves.  The  annual 
flow  of  some  large  springs  may  contain  many 
times  more  nitrate-nitrogen  than  the  total  fertilizer 
nitrogen  used  annually  in  Missouri.  The  reason  for 
concern  is  potential  health  hazards.  Nitrate  can  be 
especially  hazardous  to  infants.  One  problem  is 
that  boiling  will  not  remove  nitrates.  (Bundy-Iowa 
State) 
W72-08389 


STREAM  POLLUTION  FROM  FEEDLOT  RU- 
NOFF, 

Kansas  State  Dept.  of  Health,  Topeka.  Environ- 
mental Health  Services. 
J.  L.  Mayes,  S.  M.  Smith,  and  J.  R.  Miner. 
Paper  presented  at  the  Fourteenth  Annual  Con- 
ference on  Sanitary  Engineering,  University  of 
Kansas,  Lawrence,  January  8,  1964.  24  p,  4  fig,  8 
tab. 

Descriptors:  'Farm  wastes.  Feed  lots,  Kansas, 
Runoff,  Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Ammonia,  Nitrogen,  Fishkill, 
Cattle,  'Agricultural  runoff,  'Water  pollution 
sources,  'Water  pollution  effects. 

During  the  investigation  of  water  pollution  com- 
plaints and  fish  kills,  the  Kansas  State  Department 
of  Health  has  found  animal  feedlot  runoff  to  be  the 
cause  of  a  number  of  water  pollution  problems. 
The  principal  problems  have  occurred  in  water 
courses  below  feedlots  where  large  numbers  of 
farm  animals,  primarily  cattle,  are  concentrated  in 
feeding  areas.  Water  pollution  studies  of  streams 
polluted  with  feedlot  runoff  indicate  that  the  ru- 
noff is  characterized  by  a  high  biochemical  oxygen 
demand,  high  ammonia  content,  and  heavy  bac- 
terial populations.  The  pollution  problem  is  inter- 
mittent since  it  occurs  during  the  following  runoff, 
but  it  causes  a  severe  slugging  effect  on  the 
stream.  Serious  depletion  of  the  dissolved  oxygen 
content  of  the  stream  may  occur,  especially  if  the 
stream  is  small  or  the  waste  load  is  large.  Present 
knowledge  does  not  allow  a  quantitative  prediction 
of  the  degree  of  pollution  that  can  be  expected 
from  a  given  feedlot  operation  on  a  given  occa- 
sion. This  seems  to  be  dependent  upon  a  variety  of 
factors  such  as  the  size  of  the  lot;  the  cleanliness 
of  the  lot  when  runoff  occurs;  general  topography 
of  the  area  and  the  location  of  the  lot  with  respect 
to  receiving  waters;  the  amount  of  rainfall,  its  in- 
tensity and  pattern  within  the  drainage  basin;  the 
size  of  the  receiving  stream  and  the  pollution  con- 
trol measures  in  use.  (Bundy-Iowa  State) 
W72-08390 


CHARACTERISTICS  AND  EFFECTS  OF  CAT- 
TLE FEEDLOT  RUNOFF, 

Robert  S.  Kerr  Water  Research  Center,  Ada, 

Okla. 

M.  R.  Scalf ,  W.  R.  Duffer,  and  R.  D.  Kreis. 

In:   Proceedings,   Industrial   Waste   Conference, 

25th,  May  5,  6,  and  7,  1970.  Purdue  University, 

Engineering  Extension  Series  No.  137,  Part  2,  p 

855-864,  10  fig,  3  tab,  6  ref. 

Descriptors:  'Farm  wastes,  'Runoff,  'Fishkill, 
Cattle,  Dissolved  oxygen,  Diversion  structures, 
Sedimentation,  Biochemical  oxygen  demand,  Al- 
gae, Confinement  pens,  Impoundments,  'Water 
pollution  sources,  'Agricultural  runoff,  'Water 
pollution  effects,  'Cattle,  'Feed  lots. 
Identifiers:  Algal  blooms. 

Cattle  feedlot  capacity  in  the  United  States  has 
been  increasing  at  about  10  percent  annually  in 
recent  years.  Essentially,  all  this  growth  has  been 
in  the  form  of  large  scale  feedlots  of  5000  to 
100,000  head  capacity.  As  with  the  concentrations 


of  people,  the  concentration  of  thousands  of 
animals  in  a  small  area  produces  massive  environ- 
mental problems.  Rainfall  runoff  may  contain  pol- 
lutant conce'itrations  10  to  100  times  those  of  raw 
municipal  sewage,  and  uncontrolled  access  to 
streams  can  result  in  oxygen  depletion,  fish  kills, 
and  other  long  term,  undesirable  ecological  condi- 
tions for  miles  downstream.  This  study  was 
designed  to  measure  the  quantity  of  rainfall  runoff 
and  its  pollutional  characteristics  from  a  commer- 
cial feedlot  and  evaluate  the  effect  of  this  waste- 
water on  small  impoundments.  Less  than  two 
weeks  of  sedimentation  in  runoff  collection  ponds 
produced  on  effluent  with  pollutant  concentra- 
tions of  10  to  30  per  cent  of  the  mean  direct  runoff 
concentrations.  The  necessity  of  further  treatment 
was  demonstrated  when  the  feedlot  operator 
pumped  collection  pond  effluent  through  an  in- 
adequate treatment  system  into  a  45-acre  flood 
control  reservoir.  Essentially,  all  game  fish  in  the 
reservoir  were  killed  due  to  dissolved  oxygen 
stress  and  high  ammonia  concentrations.  (Dor- 
land-Iowa  State) 
W72-08401 


EFFECTS  OF  AGRICULTURAL  DISCHARGES 
INTO  FRESH  WATER  LAKES, 

Orange  County  Pollution  Control  Dept.,  Orlando, 
Fla. 

C.  W.  Sheffield,  and  R.  T.  Kaleel. 
In:   Proceedings,   Industrial   Waste  Conference, 
25th,  May  5,  6,  and  7,  1970.  Purdue  University  En- 
gineering Extension  Series  No.  137,  Part  2,  p  904- 
913,  5  fig,  4  tab,  4  ref. 

Descriptors:  'Drainage  effects,  'Denitrification, 
'Eutrophication,  Runoff,  Nutrients,  Bottom  sedi- 
ments, Drainage  water,  Nitrates,  Water  manage- 
ment, Peat,  Phosphates,  Dikes,  Canals,  Nitrifica- 
tion, Water  pollution  sources. 
Identifiers:  'Pumping  discharge,  Surface  leeching, 
Nutrient  removal. 

Agricultural  business  has  increased  along  with  de- 
mands for  its  products.  In  the  United  States  most 
winter  and  spring  vegetable  crops  are  grown  in  the 
warmer  climates  of  Florida,  Texas,  Arizona,  and 
California.  To  obtain  crop  growth  needed  for  max- 
imum production,  land  irrigation  must  be  prac- 
ticed. In  Florida  most  of  this  farming  is  on  peat  soil 
that  was  at  one  time  lake  bottoms.  Land  of  this  na- 
ture is  either  developed  naturally  or  reclaimed  by 
man  through  diking  and  canaling  systems.  The  ef- 
fects of  agricultural  discharges  on  receiving  waters 
are  discussed,  including  what  is  being  discharged 
chemically  and  how  it  changes  the  chemical, 
physical,  and  biological  characteristics  of  the 
receiving  fresh  water  lakes.  The  effects  of 
nutrients  into  a  lake  are  difficult  to  ascertain  due 
to  the  effects  of  other  nutrient  sources  such  as 
sewage  treatment  plants,  bottom  recycling,  rain- 
fall, runoff,  and  surface  leeching.  However,  there 
is  a  definite  need  to  reduce  turbidity,  nutrients, 
and  solids  concentration  in  pumping  discharge. 
(Dorland-Iowa  State) 
W72-08402 


THE  RESPONSE  OF  FISH  POPULATIONS  IN 
THE  WABASH  RIVER  TO  HEATED  EF- 
FLUENTS, 

DePauw  Univ.,  Greencastle,  Ind.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08446 


SURVEY    OF    MARINE    WASTE    DEPOSITS, 
NEW  YORK  METROPOLITAN  REGION, 

State  Univ.  of  New  York,  Stony  Brook.  Marine 
Sciences  Research  Center. 
M.  G.  Gross,  J.  A.  Black,  R.  J.  Kalin,  J.  R. 
Schramel,  and  R.  N.  Smith. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-723  431,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  Series  No.  8 
April  1971.  72  p,  26  fig,  10  tab,  64  ref. 


Descriptors:  Water  pollution  sources,  Water  pollu- 
tion effects,  Waste  disposal,  Wastes,  'Solid 
wastes,  Analytical  techniques,  Water  quality, 
Trace  elements,  Lead,  Copper,  Chromium,  Silver, 
Sediments,  Sewage,  Benthos,  Nematodes,  An- 
nelids, Gastropods,  Clams,  Crabs,  Snails,  New 
York. 

Identifiers:  Capitellids,  Foraminifera,  'New  York 
Bight,  Ostracods,  Arthropods,  Barnacles, 
Bryozoans. 

Surveys  were  made  on  122  square  miles  to  deter- 
mine distribution  of  waste  deposits  in  New  York 
Bight,  and  the  total  carbon  contents  and  loss-on- 
ignition  (volatile  matter).  Sample  concentrations 
of  chromium,  copper,  lead  and  silver  were  com- 
pared to  the  distribution  of  carbon  rich  deposits  on 
the  continental  shelf.  Atomic  absorption  spec- 
trometric  analysis  was  used  on  acid-extractable 
minor  elements  in  waste  deposits.  Few  groups  of 
pollution  tolerant  organisms  were  abundant  in 
sediments  from  the  inner  portions  of  the  New 
York  harbor.  No  living  foraminifera  were  found  in 
sediment  from  the  East  River.  A  few  speices  were 
found  in  Western  Long  Island  Sojnd.  Ostracoes 
were  rare.  (Svensson-Washington) 
W72-08447 


THE  FATE  AND  EFFECTS  OF  PESTICIDES  IN 
AQUATIC  ENVIRONMENTS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Forestry 

and  Conservation. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08452 


MICROBIOLOGICAL  AND  CHEMICAL 
ANALYSES  OF  TILE  LINE  DRAINAGE 
WATERS  AND  DEPOSITS  IN  IMPERIAL  VAL- 
LEY, CALIF, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science. 

D.  L.Dumke. 

M.S.  Thesis  1971.  75  p,  5  fig,  9  tab,  61  ref.  OWRR 

A-029-CALU). 

Descriptors:  'Tile  drains,  'Bacteria,  'Iron  oxides, 
Manganese,  'Tile  drainage,  'California,  Path  of 
pollutants,  Pollutant  indentif ication. 
Identifiers:  'Imperial  Valley  (Calif),  'Organic  car- 
bon. 

Chemical  analyses  and  microbial  counts  were 
made  of  tile  line  deposits  in  Imperial  Valley,  Calif. 
Iron  oxide  deposits  generally  have  higher  percent- 
ages of  organic  carbon  than  manganese  deposits, 
but  on  the  average  have  lower  numbers  of 
heterotrophic  organisms.  No  definite  correlations 
between  the  percentages  of  organic  carbon,  iron  or 
manganese  and  the  numbers  of  microbes  were 
found.  Manganese  deposits  had  higher  bacterial 
counts  than  the  iron  deposits,  but  not  as  high  as 
was  anticipated  by  microscopic  examination.  Bac- 
terial populations  of  water  samples  were  very  low. 
Fungi  were  not  found  in  filter  gravel  around 
several  tile  lines,  but  bacteria  were  present  in 
moderately  high  numbers:  260,000  to  700,  000  in 
one  gram. 
W72-08453 


ASSESSING  ORGANIC  POLLUTION  FROM 
AGRICULTURAL,  URBAN,  AND  WOODED 
LANDS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Civil  and  Environmental  Engineering. 
S.  L.  Yu,  W.  Whipple,  Jr.,  and  J.  V.  Hunter. 
Paper  presented  at  the  National  Fall  Meeting, 
American  Geophysical  Union,  San  Francisco, 
Calif.,  December  6-9,  1971,  p  5,  2  fig.  OWRR  A- 
025-N.J.(l). 

Descriptors:  Water  pollution  sources,  'Stream 
pollution,  'Biochemical  oxygen  demand,  Water 
pollution,  Water  quality,  Path  of  pollutants,  En- 
vironmental engineering,  Organic  wastes,  'Or- 
ganic loading,  'New  Jersey,  'Urbanization, 
Domestic  wastes,  'Small  watersheds,  Farm 
wastes. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


Identifiers:  'Unrecorded  pollution,  Unrecorded 
waste  loading. 

Organic  pollution  concentrations  and  loadings 
were  investigated  for  six  small  New  Jersey 
watersheds  representing  agricultural,  urban  and 
wooded  lands.  Data  averaged  separately  for  dry 
and  rainy  days  showed  considerably  higher  BOD 
concentrations  and  much  higher  loadings  for  the 
wet  days.  Data  vary  significantly  with  land  use. 
These  results  are  of  particular  value  for  evaluating 
future  unrecorded  pollution  loadings  in  rapidly 
developing  metropolitan  areas.  (Whipple-Rutgers) 
W72-08456 


STUDY  ON  THE  STATE  OF  POLLUTION  OF 
RESIDUAL  WATERS  OF  MALTHOUSES  AND 
BREWERIES, 

Louvain  Univ.  (Belgium). 

Th.  Delcommune. 

Bull  Ass  Roy  Anciens  Etud  Brass  Univ  Louvain. 

67  (2):  45-84. 1971.  IUus. 

Identifiers:    Barley-M,    Breweries,    Malthouses, 

Pollution,  Residual,  Yeast. 

In  a  study  designed  to  measure  the  state  of  pollu- 
tion of  residual  waters  of  malthouses  and  brewe- 
ries, determination  of  the  dissolved  02,  the  long 
and  complicated  biological  02  demands  (BOD) 
and  the  rapid  and  simple  chemical  02  demand 
(COD)  was  first  carried  out.  The  BOD  is  always 
taken  as  a  base  for  studies  on  pollutions,  but  in  the 
present  study,  the  BOD  was  compared  with  the 
COD  in  various  residual  waters  of  the  malthouse 
and  brewery  (residues  from  barley  soaking,  draff 
water  residues,  residues  from  fermentation,  yeast 
residues,  residues  of  beer  from  bottle  washing). 
The  different  residual  waters  had  very  different 
ratios  between  the  BOD  and  COD:  0.44  for  the 
wort,  0.67  for  draff  waters,  0.71  for  barley  soaking 
waters,  and  0.93  for  the  yeasts,  but  for  the  same 
residual  waters,  they  were  practically  the  same. 
Taking  the  ratios  into  account,  the  BOD  can  thus 
be  determined  from  the  COD. --Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08476 


ON  THE  MEASUREMENT  OF  PRIMARY 
PRODUCTION  AND  BIOGENIC  REAERATION 
IN  FLOWING  WATERS:  1.  LABORATORY 
COMPARISON  OF  THE  METHODS,  (IN  GER- 
MAN), 

Bundesanstalt  fuer  Gewasserkunde,  Coblenz 
(West  Germany). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08478 


QUANTITATIVE  ESTIMATION  OF  LOW- 
MOLECULAR  NINHYDRIN-POSITIVE 
MATTER  IN  WATERS  RICH  IN  AUTUMN 
SHED  LEAVES, 

Bonn  Univ.  (West  Germany).  Zoological  Inst. 

R.  Bretthauer. 

Internationale  Revue  de  Gesamten  Hydrobiologie, 

Vol56,Nol,p  123-128. 1971. 

Identifiers:      Autumn,      *Leaves,      *Ninhydrin, 

Analytical  techniques,  'Humus. 

A  method  is  described  to  determine  quantitatively 
the  sum  of  low-molecular  ninhydrin-positive  sub- 
stances in  water  of  pools  rich  in  shedleaves.  The 
interfering  influence  of  coloring  matter,  such  as 
humic  substances,  can  be  avoided.  The  measura- 
ble quantities  of  the  ninhydrin-positive  matter  may 
vary  greatly,  because  0.02  micro  mol  amino  acids 
still  can  be  determined  and  otherwise,  the  dye  con- 
centration can  be  diluted  to  determine  higher 
amounts  of  ninhydrin-positive  substances.  The 
quantitative  yields  approach  100%.  Moreover,  the 
decrease  of  low-molecular  ninhydrin-positive  sub- 
stances in  waters  rich  in  shed  leaves  was  observed 
by  model  experiments.  The  amount  of  this  nin- 
hydrin-positive matter  is  quite  high  a  short  time 
after  the  leaves  are  added  and  is  decreased  by  or- 
ganisms more  rapidly  during  the  first  week  than 
later  on.--Copyright  1972,  Biological  Abstracts, 
Inc. 


W72-08479 

5C.  Effects  of  PoUution 


ALGAE  CONTROL  BY  MIXING,  STAFF  RE- 
PORT ON  KEZAR  LAKE  IN  SUTTON,  NEW 
HAMPSHIRE. 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-07890 


EFFECTS  OF  HANFORD  REACTORS  ON 
COLUMBIA  RIVER  AND  ADJACENT  LAND 
AREAS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 
R.  F.  Foster. 

Available  from  the  National  Technical  Informa- 
tion Service  as  BN  WL-SA-3679,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  1970. 48  p,  15  fig. 

Descriptors:  'Columbia  River,  'Thermal  pollu- 
tion, 'Radioactivity  effects,  Radioactive  wastes, 
Toxicity,  Bioassay,  Fish  eggs,  Fish,  Chinook  sal- 
mon, Trout,  Strontium  radioisotopes,  Zinc 
radioisotopes,  Phosphorus  radioisotopes,  Water- 
fowl, Geese  (wild),  Water  temperature,  Water  pol- 
lution effects. 

Identifiers:  'Plutonium,  Snake  River,  Lethal 
dosage. 

Studies  to  determine  the  effect  of  effluents  from 
the  Hanford  plutonium  plant  were  begun  in  1943, 
more  than  a  year  before  operation,  and  have  con- 
tinued since.  The  development  of  the  plant  and  its 
potential  as  a  source  of  radionuclides  in  the  en- 
vironment and  of  thermal  pollution  in  the  Colum- 
bia River  are  discussed.  The  studies  that  have  been 
made  to  monitor  these  possible  effects  include 
bioassay-type  studies  of  fish,  fish  eggs,  and  water- 
fowl, and  monitoring  of  water  temperature  with 
comparisons  back  to  1938.  It  is  concluded  from 
these  continuing  studies  that  radiation  doses 
received  by  the  public  have  been  well  within 
guidelines  and  that  no  discernible  radiation  or  ther- 
mal effects  have  occurred  to  the  fish  and  wildlife 
population.  Peak  temperatures  in  the  Columbia 
River  are  little  different  than  they  were  prior  to 
operation  of  the  reactor.  (Mortland-Battelle) 
W72-07891 


THE  ECOLOGY  OF  THE  PLANKTON  OFF  LA 
JOLLA,  CALIFORNIA,  IN  THE  PERIOD  APRIL 
THROUGH  SEPTEMBER,  1967. 

California  Univ.,  Berkeley. 

Available  from  the  National  Technical  Informa- 
tion Service  as  UCSD-10-P20-54,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Bulletin  of  the  Scripps 
Institution  of  Oceanography  of  the  University  of 
California,  La  Jolla,  J.D.H.  Strickland,  editor,  Vol 
17,  Nov  16, 1970. 103  p,  42  fig,  17  tab,  98  ref. 

Descriptors:  'Plankton,  'Biomass,  'Sampling, 
'Nutrients,  'Hydrography,  'Pacific  Ocean, 
Ecology,  Water  temperature,  Phytoplankton, 
Zooplankton,  Chlorophyll,  Solar  radiation, 
Vitamin  B,  Pigments,  Growth  rates,  Algae,  Food 
webs,  Copepods,  Organophosphorus  compounds, 
Primary  productivity,  Salinity,  Profiles, 
Phosphates,  Nitrates,  Silicates,  Hydrographs, 
Isotherms,  Carbon,  Nitrogen,  Phosphorus,  Red 
tide,  Photosynthesis,  Depth,  Systematics, 
Dinoflagellates,  Diatoms,  Trophic  levels, 
Protozoa,  Crustaceans,  Fluorescence,  Analytical 
techniques,  Detritus,  Standing  crop,  Distribution 
patterns,  Statistical  methods,  Mechanical  equip- 
ment, Sampling,  Pumps,  Mortality. 
Identifiers:  Organic  carbon,  Chlorophyll  a,  Or- 
ganic nitrogen,  Thiamine,  Biotin,  Vitamin  B  12, 
Gonyaulax  polyedra,  Peridinium  depressum, 
Metazoa,  Calanus  helgolandicus  (Pacificus), 
Thermistors,  Data  interpretation,  Counting. 


Weekly  observations  of  nearshore  plankton  and 
related  hydrographic  variables  were  made  from 
mid-April  to  mid-September,  1967,  at  three  sta- 
tions, 1.4,  4.6,  and  12.1  km  offshore,  just  north  of 
La  Jolla.  Daily  water-temperature  measurements 
were  obtained  from  the  Navy  Electronic  Labora- 
tory Oceanographic  Research  (NEL)  Tower  and 
the  Scripps  Institution  of  Oceanography  pier.  The 
amount  of  incoming  solar  radiation  was  measured 
at  the  Scripps  Institution  of  Oceanography.  At 
each  weekly  station,  measurements  were  made  of 
temperature,  salinity,  submarine  light  attenuation, 
phytoplankton,  microzooplankton,  chlorophyll  a, 
phosphate,  nitrate,  and  silicate,  the  last  four  using 
automated  methods  of  analysis.  In  addition,  an 
estimate  was  obtained  of  the  total  amount  of  par- 
ticulate and  dissolved  organic  carbon,  nitrogen, 
and  phosphorus  over  the  'plant  pigment  depth'. 
Hydrography  and  chemistry;  vitamin  B12, 
thiamine,  and  biotin;  estimates  of  phytoplankton 
crop  size,  growth  rate,  and  primary  production; 
relationships  of  phytoplankton  species  distribution 
to  the  depth  distribution  of  nitrate;  phytoplankton 
taxonomy  and  standing  crop;  numerical 
abundance  and  estimated  biomass  of 
microzooplankton,  production  of  the  planktonic 
copepod,  calanus  helgolandicus  are  discussed. 
Because  there  was  a  close  correlation  among  each 
of  the  three  plant  nutrients  and  temperauture,  'up- 
welling',  caused  layers  of  high  nutrient  concentra- 
tion to  move  nearer  the  area  surface.  The  shoaling 
of  the  'trophocline'  was  the  feature  probably  most 
responsible  for  qualitative  and  quantitative 
changes  of  productivity.  Although  the  amount  of 
detritus  in  the  water  appeared  to  depend  on  the 
level  of  primary  production,  the  production  had 
little  effect  on  the  amount  of  dissolved  organic 
material  except  perhaps  at  the  station  closest  to 
the  coast,  where  the  plant-cell  concentration  was 
densest.  (Jefferis-Battelle) 
W72-07892 


THERMAL  INACTIVATION  OF  VIRUSES.  RE- 
PORT 1.  THE  RELATIONSHIP  BETWEEN  THE 
RATE  OF  INACTIVATION  AND  TEMPERA- 
TURE, 

Institute  of  Virology,  Moscow  (USSR). 
A.  S.  Novokhatskii. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-732  710,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  U.  S.  Army,  Fort  Die  trick, 
Md.  Translation  No.  2764,  November  18,  1971.  9 
p,  5  fig,  3  tab,  33  ref.  Translated  from  Vap.  Virus, 
Vol.  15,  No.  4,  AD-732  710. 

Descriptors:  Microbiology,  Microorganisms, 
'Viruses,  Proteins  degradation,  Heat  resistance, 
•Thermal  properties,  Analytical  techniques,  Infec- 
tion, Biocontrol,  Cultures,  'Temperatures. 
Identifiers:  Venezuelen  Equine  Encephalo- 
myelitis, Sindbis,  Vesicular  stomatitis, 
Nucleoproteins,  Thermal  degradation,  'Thermal 
reactivation,  Infectivity  reactivation,  Infectivity. 

Samples  of  Venezuelan  equine  encephalomyelitis, 
Sindbis,  and  vesicular  stomatitis  viruses  were 
placed  in  cultures  of  fibroblasts  of  chick  embryos 
and  then  grown  in  medium  no.  199  with  a  2  percent 
heated  bull  serum  in  preparation  for  tests  on  the 
effect  of  temperature  on  inactivity.  Viral  infectivi- 
ty was  determined  by  plague  titration  under  agar 
overlay  according  to  Porterfield  or  Dalbekko.  Cul- 
tivation of  the  cells  and  incubation  of  the  plague 
forming  system  was  conducted  in  an  atmosphere 
containing  3  percent  C02.  The  viruses  were  heated 
suspended  in  a  storage  medium  for  20  min  at  tem- 
perature from  20  to  70C  and  immediately  titrated 
after  heating.  The  temperature  interval  of  50  to 
60C  was  shown  to  be  critical  for  the  viruses.  Heat- 
ing 20  min.  at  70C  completely  inactivated  the  in- 
fectivity of  the  viruses.  Degradation  of  proteins  is 
concluded  to  be  a  major  inactivating  factor.  It  was 
found  that  addition  of  magnesium  sulfate  helped 
stabilize  the  viruses  at  temperatures  above  37C.  It 
is  suggested  that  further  work  be  done  on  viral  du- 
rability under  such  conditions.  (Mackan-Battelle) 
W72-07895 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


A  HYDROBIOLOGICAL  STUDY  OF  THE  POL- 
LUTED RIVER  LIEVE  (GHENT,  BELGIUM), 

Rijksuniversitair  Centrum  Antwerpen  (Belgium). 
Lab.  of  Ecology. 

W.  H.  0.  De  Smet,  and  F.  M.  J.  C.  Evens. 
Hydrobiologia,  Vol  39,  Issue  1,  p  91-154,  January 
31,  1972.  3  fig,  38  tab,  75  ref. 

Descriptors:  'Rivers,  'Bacteria,  IPlankton, 
Physicochemical  properties,  *Algae,  'Hydrobiolo- 
gy,  Enteric  bacteria,  Sampling,  Zooplankton, 
Phytoplankton,  Water  analysis,  Pollutants, 
Aquatic  algae,  Aquatic  microorganisms,  Aquatic 
animals,  Nutrients,  Water  pollution  effects.  Water 
quality,  Seasonal,  Suspended  load,  Bioindicators, 
Water  pollution,  Microbiology,  Water  tempera- 
ture, Hydrogen  ion  concentration,  Dissolved  ox- 
ygen, Biochemical  oxygen  demand,  Nitrogen, 
Nitrates,  Nitrites,  Chlorides,  Phosphates, 
Coliforms,  Cyanophyta,  Pyrrophyta, 

Euglenophyta,  Chrysophyta,  Chlorophyta, 
Protozoa,  Copepods,  Crustaceans,  Rotifers, 
Euglena,  Diatoms,  Scenedesmus,  Odor,  Agars, 
Odor-producing  algae,  Volumetric  analysis, 
Colorimetry,  Plankton  nets,  Cultures,  Color,  Chla- 
mydomonas,  Daphnia,  Primary  productivity, 
Biomass,  Secondary  productivity,  Aeration,  Tur- 
bidity, Seston,  Domestic  wastes,  Chemical 
wastes,  Industrial  wastes,  Summer,  Winter,  Au- 
tumn, Methodology. 

Identifiers:  Amoebobacter  roseus  Chromatium 
okenii,  Chromatium,  Macromonas  mobilis, 
Thiovulum  majus,  Thiospira  winogradsky, 
Zooglea  ramigera,  Beggiatoa  alba,  Beggiatoa, 
Thiothrix  nivea,  Thiothrix  tenuis,  Merismopedia 
glauca,  Dactylococcopsis  smithii,  Oscillatoria 
princeps,  Oscillatoria  amoena,  Oscillatoria  tenuis, 
Oscillatoria  chlorina,  Oscillatoria,  Lyngbya, 
Anabaena  constricta,  Lieve  River,  Potassium  per- 
manganate-consumption, Saprobic  valency,  Sar- 
codina,  Rhizopoda,  Quantitative  analysis,  Suctori- 
ans,  Harpactoidea,  Counting  chambers,  Feces, 
'Belgium,  Bacillariophyta,  Bacteriaphyta,  Cryp- 
tophyta,  Xanthophyta,  Ciliata,  Suctorea,  Rota- 
toria, 'Lieve  River  (Belg.). 

Physico-chemical,  bacteriological,  and  plankton 
levels  were  determined  about  every  two  weeks 
(from  14  July  1964  to  15  March  1965)  at  six  sites  on 
the  Lieve  River.  All  samples  were  taken  from  the 
upper  20  cm  of  water  at  the  middle  of  the  river. 
Three  of  the  sampling  stations  were  located  out- 
side and  three  inside  the  area  of  the  river  which 
was  aerated.  From  the  chemical  and  bacteriologi- 
cal point  of  view,  the  Lieve  was  characterized  as 
heavily  polluted.  A  pollution  gradient  can  be 
demonstrated  as  well  by  physico-chemical  in- 
vestigations as  by  the  biological  results.  The 
presence  and  the  production  of  the  plankton  in  the 
different  places  are  discussed  and  some  general 
considerations  leading  to  a  new  work  hypothesis 
are  made.  (Holoman-Battelle) 
W72-07896 


STUDIES  AT  OYSTER  BAY  IN  JAMAICA, 
WEST  INDIES.  V.  QUALITATIVE  OBSERVA- 
TIONS ON  THE  PLANKTONIC  ALGAE  AND 
PROTOZOA, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  McCoIlum- 

Pratt  Inst.;  and  Johns  Hopkins  Univ.,  Baltimore, 

Md.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07899 


VARIOUS  FORMS  OF  EUTROPHICATION  OF 
EASTERN  ALPINE  LAKES, 

Ingo  Findenegg. 

Schweizerishe  Zeitschrift  fuer  Hydrologie.  33  (1): 

85-95.  1971.  Illus.  English  summary. 

Descriptors:  'Eutrophication,  Lakes,  Alpine, 
'Biomass,  Water  pollution  effects,  'Phytoplank- 
ton. 

Identifiers:  'Alpine  lakes,  Ankistrodesmus, 
Ceratium,  Cyclotella,  Oocystis,  Oscillatoria-Ru- 
bescens. 


Since  about  1965  some  Austrian  lakes  have  passed 
into  a  state  of  advanced  eutrophication  because  of 
the  pollution  generated  by  the  tourist  industry. 
Previously  all  these  lakes  had  a  stock  of  very 
similar  phytoplankton  species.  With  increasing 
eutrophication  the  planktic  communities 
developed  in  completely  different  ways.  Two 
rather  small  prealpine  lakes  similar  to  each  other  in 
most  limnological  respects  demonstrated  this  very 
clearly.  In  the  Wallersee  a  12-fold  algal  biomass, 
composed  almost  exclusively  of  Ceratium, 
developed.  The  Obertrumer  See  was  invaded  by 
Oscillatoria  rubescens,  which  raised  the  biomass 
5-fold  while  Ceratium  was  eliminated  for  a  longer 
period.  In  the  Mondsee  a  combination  of  these  2 
different  ways  of  eutrophication  was  observed.  In 
1968  a  heavy  increase  of  Ceratium  occurred  fol- 
lowed by  a  massive  invasion  of  Oscillatoria.  In  the 
Millstatter  See  the  total  algal  biomass  increased  3- 
fold.  The  summer  communities  of  phytoplankton 
are  composed  mainly  of  Oocystis  and  Ankis- 
trodesmus. The  neighboring  Ossiacher  See,  how- 
ever, shows  a  regular  peak  of  Cyclotella  in  early 
summer  and  water  blooms  of  Anabaena  in  autumn. 
The  phytoplankton  of  the  Worthersee  shows  com- 
paratively small  reactions  to  the  increase  of  pollu- 
tion. For  many  decades  it  has  been  a  typical  Oscil- 
latoria lake.  This  species  lives  in  the  superficial 
layers  during  winter  and  in  spring  uses  up  most  of 
the  nutrients  of  the  epilimnion  before  retiring  into 
the  metalimnion.  As  the  marked  thermocline 
blocks  the  movement  of  nutrients  from  deeper 
strata,  the  algal  biomass  remains  low  during 
summer-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-07905 


ECOLOGICAL  IMPLICATIONS  OF  MERCURY 
POLLUTION  IN  AQUATIC  SYSTEMS, 

Florida    State    Univ.,    Tallahassee.    Dept.    of 

Oceanography. 

Robert  C.  Harriss. 

Biol  Conserv.  3  (4):  279-283.  1971.  Illus. 

Descriptors:  'Mercury,  'Aquatic  environment, 
'Ecosystems,  Water  pollution  effects,  Water  pol- 
lution sources. 

Mercury  compounds  discharged  into  the  environ- 
ment from  industrial,  agricultural,  and  domestic 
sources  have  contaminated  a  substantial  portion  of 
the  hydrosphere  and  other  parts  of  the  biosphere. 
Their  effects  on  aquatic  ecosystems  are  a  result  of 
their  low  solubility  in  water,  chemical  stability  in 
sediments,  and  accumulation  through  biological 
concentration  and  magnification  in  food-webs. 
The  limited  data  available  on  the  environmental 
chemistry  and  toxicity  of  mercurials  prevent  the 
establishment  of  adequate  standards  for  the  pro- 
tection of  biotic  communities. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-07906 


THERMAL  DISCHARGES:  ECOLOGICAL  EF- 
FECTS, 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

A.  A.  Levin,  T.  J.  Birch,  R.  E.  Hillman,  and  G.  E. 

Raines. 

Environmental  Science  and  Technology,  Vol.  6, 

No.  3,  p  224-230,  March  1972.  1  fig,  1  tab. 

Descriptors:  'Thermal  pollution,  'Crustaceans, 
'Fish,  Heated  water,  Nuclear  power  plants,  Elec- 
trical power  plants,  Heat  transfer.  Water  pollution 
effects,  Water  temperature,  Algae,  Bullheads,  Sal- 
mon, Shellfish,  Clams,  Marine  animals,  Aquatic 
life,  Ecosystems,  SalmCnids. 
Identifiers:  Chalk  Point,  Columbia  River,  Patux- 
ent  River,  Contra  costa  power  plant,  San  Joaquin 
River,  Monro  Bay  Power  Plant,  Humboldt  Bay, 
Conneticut  Yankee  Nuclear  Plant,  Connecticut 
River,  Turkey  Point,  Biscayne  Bay,  Florida, 
Balanus,  Barnacles,  Epifauna,  Sagartia, 
Anemone,  Molgula,  Tunicate,  Pismo  clam,  Tivela 
stultorum,  Ostrea  lurida,  Cardium  corbis, 
Cockles,  Protothaca  staminae,  Littleneck  clams, 
Saxidomus  giganteus,  Butter  clams,  Tresus  nuttal- 


li,  Gaper  clams,  Species  diversity,  Macroinver- 
tebrates,  Survival. 

By  using  projections  of  both  fossil  and  unclear 
fueled  electrical  generation  capacity,  data  on  ther- 
mal efficiency  and  water  withdrawal  as  well  as  the 
quantity  of  waste  heat  that  will  be  dissipated  into 
condenser  cooling  waters  by  the  electrical  utility 
industry  can  be  estimated.  Based  on  studies  con- 
ducted at  generator  station  sites,  degradation  of 
aquatic  ecosystems  appears  to  vary  with  the 
generator  system  and  its  output  and  the  flora  and 
fauna  of  the  site.  Some  fish  and  crustaceans 
tolerate  temperature  changes  even  to  an  instant  in- 
crease of  25  degrees  F  with  no  mortality.  Certain 
bivalves  and  shellfish  find  discharge  canals  sup- 
portive or  favorable.  Healed  effluents  have  been 
shown  to  reduce  the  diversity  and  abundance  of 
phytoplankton,  algae,  and  animals  in  some  areas 
suggesting  that  an  increased  output  and  expansion 
of  the  industry  may  increase  the  deleterious  ef- 
fects and  make  waste  management  more  difficult. 
No  information  is  available  yet  on  sublethal  ef- 
fects of  thermal  discharge.  Although  no  major 
damage  has  been  observed,  ecological  changes 
have  taken  place.  Recommendations  for  standards 
for  limiting  thermal  load  on  aquatic  ecosystems 
are  suggested.  (Mackan-Battelle) 
W72-07907 


POISONING  WITH  DDT:  SECOND-AND 
THIRD-YEAR  REPRODUCTIVE  PER- 

FORMANCE OF  ARTEMIA, 

North  Carolina  State  Univ.,  Raleigh. 

D.  S.  Grosch. 

Pollution  -  Foundations  for  Today,  Vol.  2,  p  84-85, 

1  tab,  8  ref,  1971.  PHS  Grant  ES-000-44. 

Descriptors:  *DDT,  'Pesticide  toxicity,  'Brine 
shrimp,  Path  of  pollutants,  Food  chains,  Water 
pollution  effects,  'Toxicity,  Bioassay, 
Crustaceans,  'Lethal  limit. 

Identifiers:  Biological  magnification,  DDD,  DDE, 
Macroinvertebrates,  Lethal  dosage. 

In  1966,  seven  3-liter  population  jars  of  brine 
shrimp  were  subjected  to  1.00  ml  doses  of 
p.p'DDT  from  a  dilution  series  dissolved  in 
acetone  to  assess  alterations  in  fertility  and  fecun- 
dity. Only  2  populations,  of  sublethal  dosage,  sur- 
vived beyond  3  weeks.  No  induced  genetic  change 
was  expressed  in  the  Fl  generation.  Contrary  to 
expectations,  subsequent  brother-sister  matings 
reflected  no  delayed  dominant  lethal  phenomena 
or  segregation  of  deleterious  recessive  genes.  In 
1967-68,  populations  of  shrimp  instituted  as  sub- 
cultures in  1966  were  available  for  comparison. 
Jars  compared  contained  (1)  10  ppt  DDT  popula- 
tion; (2)  a  subculture  of  1 ;  (3)  a  1  ppt  DDT  popula- 
tion; (4)  a  subculture  of  3;  (5)  a  control  population. 
In  June  1969,  analysis  of  jars  1,  3,  and  5  showed 
that  total  p.p'DDT  content  of  jars  1  and  3  ex- 
ceeded controls  by  0.12  and  0.10  micrograms 
respectively,  and  DDD  and  DDE  traces  were 
present.  This  order  of  magnitude  is  expected  to 
alter  fertility  in  insects,  but  is  sublethal  for  adult 
crabs  and  oysters  in  the  food  chain.  Apparently  a 
toxic  residue  of  the  original  dose  persisted  despite 
losses  by  co-evaporation,  shrimp  transfer,  and 
conversion  by  microorganisms.  The  persistent 
DDT  was  fatal  to  a  number  of  nauplii  in  the  shrimp 
life  cycle.  Although  nongenetic  in  character,  the 
cyclic  coexistence  of  pesticide  residues  and  vul- 
nerable stages  in  life  cycles  can  influence  many 
generations.  (Mackan-Battelle) 
W72-07910 


01^  POLLUTION  DAMAGE  OBSERVED  IN 
TROPICAL  COMMUNITIES  ALONG  THE  AT- 
LANTIC SEABOARD  OF  PANAMA, 

Smithsonian  Institution,  Washington,  D.C.  Dept. 

of  Invertebrate  Zoology. 

K.  Rutzler,  and  W.  Sterrer. 

Pollution  -  Foundations  for  Today,  Vol.  2,  p  70-73, 

8  fig,  1  tab,  3  ref,  1971. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


Descriptors:  'Water  pollution  effects,  'Oil 
wastes,  'Crustaceans,  Oily  water,  Algae,  Ne- 
matodes, Oysters,  Mussels,  Protozoa,  Mangrove 
swamps,  Littoral,  Shores,  Tides,  Beaches,  Sands, 
Intertidal  areas,  Annelids,  Copepods,  Crabs, 
Aquatic  life,  Bacteria. 

Identifiers:  'Oil  spills,  S.S.  Witwater,  Galeta 
Island,  Canal  Zone,  Macroinvertebrates,  Diesel 
fuel,  Bunker  C  oil,  Avicennia,  Rhizophora,  Bos- 
trychietum,  Fiddler  crabs,  Mesofauna,  Turbel- 
laria,  Sponges,  Tunicates,  Bryozoans,  Sea  turtles. 

The  rupture  of  the  tanker  S.S.  Witwater  in 
December,  1968,  spilled  nearly  20,000  barrels  of 
diesel  and  Bunker  C  oil  near  the  shoreline  of 
Galeta  Island,  Canal  Zone.  Much  of  the  oil  was 
removed  by  burning  and  pumping.  However,  sub- 
sequent investigations  conducted  to  study  the  ef- 
fects of  the  remaining  oil  showed  a  number  of 
detrimental  effects.  In  Rocky  Shore  Areas,  pol- 
luted water  spray  killed  trees  and  shrubs.  Supralit- 
toral  spray  pools  and  upper  mesolittoral  tidal  pools 
which  were  covered  with  an  oil  layer  were  devoid 
of  life.  Damage  to  gastropod  and  barnacle  popula- 
tions was  assumed.  Subtidal  coral  reefs  and  as- 
sociated organisms  showed  no  effects  since  they 
were  exposed  to  the  oil.  Beach  Meiofauna  such  as 
lurbellaria,  nematodes,  Annelida,  Copepods  and 
others  were  radically  destroyed  because  of  the 
complete  permeation  of  the  oil.  Crustaceans  were 
first  to  disappear.  Small  ciliates  thrived  on  the  in- 
creasing numbers  of  oil  degrading  bacteria.  In  the 
mangroves,  trees  were  severely  damaged  or  killed, 
the  fiddler  crab  population  was  reduced  and  the  in- 
tertidal algae  community  'Bostrychietum'  and  its 
microfauna  were  practically  eliminated,  as  were 
oysters,  mussels,  sponges,  tunicates,  bryozoans, 
sea  turtles,  and  sea  birds.  (Mackan-Battelle) 
W72-07911 


PRELIMINARY  NOTES  ON  CHANGES  IN 
ALGAL  PRIMARY  PRODUCTIVITY  FOLLOW- 
ING EXPOSURE  TO  CRUDE  OIL  IN  THE 
CANADIAN  ARCTIC, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

Mike  Dickman. 

Can  Field  Nat.  85  (3):  249-251. 1971. 

Descriptors:  'Primary  productivity,  'Oil  wastes, 
'Arctic,  'Algae. 

Identifiers:  'Canadian  arctic,  'Chlamydomonas- 
spp,  *Cryptomonas-spp. 

Mackenzie  Valley  crude  oil  which  had  been  ex- 
posed for  2  mo.  to  natural  arctic  summer  condi- 
tions was  added  to  bottles  containing  algae  taken 
from  a  marsh  near  Inuvik,  N.  W.  T.  (Northwest 
Territories).  C-14  primary  productivity  was  10 
times  lower  in  the  oil  treated  samples  (0.59  +  0.30 
mgC/m3/hr)  than  in  the  untreated  control  samples 
!5.12  +  1.2  mgC/m3/hr)  after  a  4  hr  incubation 
period.  Small  flagellates  such  as  Cryptomonas  spp. 
and  Chlamydomonas  spp.  comprised  nearly  80% 
)f  the  primary  producers  in  the  Inuvik  marsh  sam- 
ples. Some  implications  of  the  significance  of 
hese  preliminary  findings  are  discussed  in  view  of 
:he  proposed  800  mi.  Mackenzie  Valley  Pipeline 
•oute. -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-07922 


["HE   NATIONAL   ENVIRONMENTAL   CRISIS- 
:AN  ENGINEER'S  VIEW, 

Engineer  School,  Fort  Belvoir,  Va. 

tf.B.Willard.Jr. 

viilitary  Engineer,  Vol.  63,  No.  416,  p  375-379, 

November-December  1971 ,  5  photo,  9  ref . 

descriptors:  'Pollution  control,  'Water  pollution 
:ontroI,  'Standards,  'Thermal  pollution,  'Water 
juality,  Environmental  engineering,  Deteriora- 
ion,  Air  pollution,  Federal  Government,  Solid 
vastes,  Radiation  effects,  Radiation,  Environ- 
nental  effects,  Industrial  wastes,  Water  pollution, 
Nutrients,  Air  pollution  effects,  Environments, 
dentifiers:  'Environmental  quality,  Environmen- 
al  evaluation,  'Air  pollution  control. 


Few  issues  in  the  history  of  the  U  S  have 
generated  as  much  public  concern  and  awareness 
as  the  deterioration  of  the  quality  of  the  natural 
surroundings.  Now  the  Nation  must  accept  the 
responsibility  for  major  environmental  repair.  The 
Federal  Government  has  created  the  laws,  and  the 
organization  exists  through  which  the  fight  against 
pollution  can  be  started.  National  air  and  water 
pollution  control  standards  have  been  established, 
the  Federal  Government  has  assumed  responsibili- 
ty for  developing  means  of  solving  the  solid-waste 
pollution  problem,  and  radiation  tolerances  are 
being  reevaluated.  All  of  these  factors  will  be  part 
of  the  total  environmental  repair  program.  The 
success  of  such  a  continuing  program  will  depend 
largely  on  the  work  of  engineers  in  correlating 
research  and  advanced  technology  with  all  aspects 
of  the  problem.  (USBR) 
W72-07930 


MICROBIOLOGICAL  ASPECTS  OF  THE  POL- 
LUTION OF  FRESH  WATER  WITH  INOR- 
GANIC NUTRIENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science; 
and  Edinburgh  Univ.  (Scotland).  Dept.  of 
Microbiology. 

D.  R.  Keeney,  R.  A.  Herbert,  and  A.  J.  Holding. 
In:  Microbial  Aspects  of  Pollution,  G.  Sykes  and 
F.  H.  Skinner,  editors,  Society  for  Applied  Bac- 
teriology Symposium  Series  No  1,  p  181-200,  1971. 
Academic  Press,  London.  2  fig,  3  tab,  99  ref.  EPA 
Program  16010  EHR. 

Descriptors:  'Water  pollution,  Microorganisms, 
'Inorganic  compounds,  'Nutrients,  Fresh  water, 
Algae,  Bacteria,  Nitrogen,  Phosphorus,  Oxida- 
tion-reduction potential,  Lakes,  Soils,  Eutrophica- 
tion,  Ammonification,  Nitrification,  Denitrifica- 
tion,  Nitrogen  fixation,  Sediments,  Nitrates, 
Wisconsin. 

Identifiers:  'Limiting  nutrients,  Lake  Mendota 
(Wis). 

This  literature  review  considers  both  phosphorus 
and  nitrogen  but  emphasizes  microbial  processes 
governing  nitrogen  availability,  primarily  in  lake 
systems.  However,  many  principles  are  applicable 
to  river  systems  when  comparable  environmental 
conditions  prevail.  Due  to  the  many  complex  com- 
peting biological  reactions  occurring  within  an 
ecosystem  it  is  extremely  difficult  to  determine 
relative  importance  of  each  individual  microbial 
process.  The  nitrate-nitrogen  balance  at  any  given 
time  is  governed  by  the  relative  rate  of  nitrate- 
nitrogen  loss  (resulting  from  denitrification  and 
immobilization)  to  the  rate  of  nitrate-nitrogen 
regeneration  (from  groundwater  seepage,  stream 
drainage,  and  ammonification/nitrification).  Algal 
growth  is  largely  governed  by  nitrogen  and 
phosphorus  availability.  Nitrogen  fixation  by  blue- 
green  algae  probably  constitutes  only  1-2%  of  the 
input  into  fresh-waters  but  it  may  be  important  to 
biological  productivity  when  inorganic  nitrogen 
levels  become  depleted  during  the  summer.  The 
small  bacterial  populations  found  in  oligotrophia 
waters  suggest  their  role  in  nutrient  cycling  is  per- 
haps minimal.  In  eutrophic  waters,  oxygen  deple- 
tion by  microorganisms  can  lead  to  a  series  of 
events  largely  governed  by  the  redox  potential. 
Valid  model  systems,  whereby  individual  parame- 
ters can  be  controlled  are  invaluable  in  dif- 
ferentiating specific  microbial  processes  to  aid  in 
predicting  fresh  water  behavior  in  response  to 
varying  nutrient  loads.  (Jones-Wisconsin) 
W72-07933 


EVIDENCE  THAT  NITROGEN  SUPPLY  IN- 
FLUENCES THE  DISTRIBUTION  OF  A  FRESH- 
WATER MACROPHYTE,  CERATOPHYLLUM 
DEMERSUM, 

Hull  Univ.  (England).  Dept.  of  Botany. 

R.  Goulder,  and  D.  J.  Boatman. 

Journal  of  Ecology,  Vol  59,  No  3,  p  783-791,  1971. 

6 fig.  Href. 

Descriptors:  'Plant  growth,  'Aquatic  plants, 
'Nitrogen,  Distribution,  Fresh  water,  Ponds,  Am- 
monia, Submerged  plants. 


Identifiers:    'Ceratophyllum    demersum,    Bran- 
desburton,  Holderness  (England). 

Some  flooded  gravel  workings  at  Brandesburton, 
northeast  England,  had  much  Ceratophyllum 
demersum  in  one  pond  but  none  in  the  others.  Dis- 
tribution studies  were  made,  in  the  field  and 
laboratory.  Water  was  analyzed,  oxygen  profiles 
obtained,  and  total  nitrogen  content  of 
Ceratophyllum  determined.  No  major  physical  dif- 
ferences exist  between  the  ponds.  Throughout 
1967,  surface-water  nitrate  concentration  of  two 
ponds  was  measured  at  intervals.  In  Sangwin 
pond,  nitrate  was  high  until  late  June,  low  through 
the  summer,  and  increased  in  November.  No 
nitrate  was  detected  in  Scales  pond  during  1967. 
After  18  days,  mean  length  of  shoots  in  Sangwin 
water  was  greater  than  in  Scales  water.  Growth  in 
Scales  water  plus  nitrate  was  greater  than  in  Scales 
water  alone  demonstrating  nitrogen  deficiency  in 
Scales  water.  Growth  in  Sangwin  water  was  still 
nore  than  in  Scales  water  plus  nitrate.  Addition  of 
nitrate  to  summer  Sangwin  water  stimulated 
growth.  Sources  of  summer  nitrogen  to 
Ceratophyllum  in  Sangwin  pond  were  probably 
nitrogen  stored  in  the  tissues  earlier  and  a  reser- 
voir of  ammonia  in  the  anaerobic  hypolimnion. 
Ceratophyllum  seems  to  be  a  nitrophilous  plant 
requiring  high  inorganic  nitrogen  levels  in  the  sur- 
rounding water  at  least  part  of  the  year.  (Jones- 
Wisconsin) 
W72-07935 


ENDOGENOUS      LIGHT-ON      RHYTHM      IN 

RESPIRATION  OF  A  LONG-DAY  DUCKWEED, 

LEMNA     GIBRA,    G3    II.    ON     BASIC     AND 

RHYTHMIC        COMPONENTS        OF        THE 

RHYTHM, 

Nagoya  Univ.  (Japan).  Biological  Inst. 

H.  Miyata. 

Plant  and  Cell  Physiology,  Vol  12,  No  4,  p  517-524, 

1971. 7fig,  13  ref. 

Descriptors:  'Aquatic  plants,  'Light,  'Respira- 
tion, 'Oxygen,  Absorption,  Fluorides,  Plant 
growth,  Metabolism,  Inhibitors,  Cultures,  Diurnal. 
Identifiers:  'Oxygen  uptake,  'Rhythm,  'Lemna 
gibba  G3,  Glucose,  Sodium  malate,  Sodium 
citrate,  Sodium  pyruvate,  DNP,  Azide, 
Iodoacetate. 

A  diurnal  oxygen-uptake  rhythm  in  a  long-day 
duckweed,  Lemna  gibba  G3,  was  demonstrated. 
The  effects  of  respiratory  substrates  (glucose,  ma- 
late, citrate,  and  pyruvate)  and  inhibitors 
(fluoride,  iodoacetate,  azide,  and  DNP)  on  the  ox- 
ygen-uptake rhythm  of  this  duckweed,  in  continu- 
ous light  period,  were  examined.  Rates  of  oxygen- 
uptake  at  the  starting  point  (6  hours  after  the 
beginning  of  a  continuous  light  period)  and  at  the 
time  of  the  first  peak  of  the  rhythm  (18  hours  after 
the  beginning)  were  equally  increased  by  ex- 
ogenous substrates.  Sensitivity  of  respiration  to 
fluoride  or  iodoacetate  was  almost  the  same  at  the 
6th  and  18th  hour.  The  oxygen  uptake  (at  the  6th, 
18th,  30th,  and  42nd  hour)  was  increased  by  DNP 
by  the  same  amount.  Azide  at  lower  concentra- 
tions than  0.0005  Molar  did  not  affect  oxygen-up- 
take at  the  6th  hour,  but  inhibited  uptake  at  the 
18th.  In  the  presence  of  0.0005  Molar  of  azide, 
rates  of  oxygen  uptake  at  the  18th,  30th,  or  42nd 
hour  were  down  to  the  rate  at  the  6th  hour,  which 
was  insensitive  to  azide.  These  results  suggest  that 
the  oxygen  uptake  rhythm  consists  of  two  com- 
ponents- the  basic  respiration  promoted  by  ex- 
ogenous substrate,  sensitive  to  DNP  and  insensi- 
tive to  azide;  and  rhythmic  respiration,  sensitive  to 
azide,  but  not  influenced  by  exogenous  substrate 
and  DNP.  (Jones-Wisconsin) 
W72-07936 


A  REVIEW  OF  THE  FACTORS  LIMITING  THE 
GROWTH  OF  NUISANCE  ALGAE, 

Michigan  Water  Resources  Commission,  Lansing. 
Albert  Massey,  and  John  Robinson. 
Water  and  Sewage  Works,  Vol  118,  No  11,  p  352- 
355,  1971.  38  ref. 


47 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


Descriptors:  *Algal  control,  'Nuisance  algae, 
Eutrophication,  Reviews,  Trophic  level, 
Phosphorus,  Phosphates,  Carbon,  Vitamin  B, 
Nitrogen,  Cyanophyta,  Lake  Michigan,  Nutrients. 
Identifiers:  'Limiting  factors,  Silicon. 

Isolating  the  key  fa^or  which  limits  algal  growth 
has  proven  confusing  because  the  aquatic 
ecosystem  is  a  multifactor  system  in  dynamic 
equilibrium  established  by  the  particular 
geochemical  character  and  biota  of  the  lake.  That 
phosphorus  is  the  limiting  element  has  been 
theorized  since  limnology's  infancy.  Through  in- 
dependent research  numerous  investigators  have 
established  that  phosphorus  is  the  element  which 
usually  limits  algal  growth.  Since  shortage  of  any 
of  15  elements  may  limit  algae  if  phosphorus  or 
nitrogen  is  added,  primary  production  increases 
until  some  other  element  becomes  limiting.  Con- 
tinued depletion  of  silicon  will  favor  proliferation 
of  phytoplankton  other  than  diatoms  and  could 
result  in  blooms  of  undesirable  algae.  Because 
some  algae  fix  atmospheric  nitrogen,  control  of 
cultural  eutrophication  by  limiting  nitrogen  supply 
is  highly  questionable.  Three  recent  papers 
proposing  that  carbon  rather  than  phosphorus  is 
the  growth-limiting  factor,  contain  no  original 
research.  The  carbon  supply  from  inorganic 
sources,  from  the  atmosphere,  from  bacterial 
degradation,  would  be  more  than  adequate  to 
force  some  other  factor  to  be  limiting.  In  terms  of 
practical  technology  one  would  almost  have  to 
answer  ihat  it  would  be  necessary  to  control 
phosphorus.  With  the  reduction  of  phosphate  in- 
puts, cultural  eutrophication  of  lakes  may  be 
slowed,  stopped  or  even  in  some  cases  reversed. 
(Jones-Wisconsin) 
W72-07937 


A  STUDY  OF  THE  STRENGTH  AND  STABILI- 
TY OF  GAS  VESICLES  ISOLATED  FROM  A 
BLUE-GREEN  ALGA, 

London  Univ.  (England).  Dept.  of  Botany. 
Barara,  Buckland,  and  A.  E.  Walsby. 
Archiv  fur  Microbiologic,  Vol  79,  No  4,  p  327-337, 
1971.  4  fig,  1  tab,8ref. 

Descriptors:     *Cyanophyta,     'Biological     mem- 
branes, 'Laboratory  tests,  Hydrogen  ion  concen- 
tration, Enzymes,  Temperature,  Proteins,  Physi- 
cal properties,  Cytological  studies. 
Identifiers:  'Gas  vesicles,  'Anabaena  flos-aquae. 

The  critical  pressures  on  gas  vesicles,  isolated  in- 
tact from  the  blue-green  alga  Anabaena  flos- 
aquae,  under  various  physical  and  chemical  condi- 
tions and  in  the  presence  of  factors  which  may  af- 
fect their  stability  inside  the  alga  were  in- 
vestigated. High  concentrations  of  urea  and  of 
divalent  cations,  hydrogen  ion  concentrations 
above  9  and  below  7,  exposure  to  proteolytic  en- 
zymes, and  temperatures  over  40C,  all  resulted  in 
weakening  of  the  gas  vesicles,  as  indicated  by 
changes  in  their  range  of  critical-collapse  pressure. 
Detergents  have  no  apparent  increase  in  critical 
pressure,  suggesting  that  the  interfacial  tension  at 
the  outer  surface  of  the  membrane  is  very  small. 
Improvements  in  method  of  isolating  the  intact  gas 
vesicles  gave  better  than  50%  recovery  and  mem- 
branes of  97.6%  purity.  Gas  vesicles  prepared  in 
this  way  could  be  preserved  intact  by  freeze-dry- 
ing.  Chemical  analysis  of  the  gas  vesicle  mem- 
brane has  demonstrated  that  protein  is  the  only 
component  of  the  membrane.  The  strength  of 
membrane  material  will  reside  in  the  various  bonds 
holding  the  protein  macromolecules  together,  and 
stabilizing  the  protein  in  its  particular  conforma- 
tion. Exposure  to  conditions  which  interfere  with 
such  bonds  would  result  in  weakening  the  whole 
structure.  (Jones-Wisconsin) 
W72-07938 


COEXISTENCE  OF  SPECIES  OF  ACARTIIDAE 
(COPEPODA)  IN  THE  COCHIN  BACKWATER, 
A  MONSOONAL  ESTUARINE  LAGOON, 

Indian  Ocean  Biological  Centre,  Cochin,  (India). 
D.  J.  Tranter,  and  S.  Abraham. 


Marine  Biology,  Vol  11,  No  3,  p  222-241,  1971.  21 
fig,  5  tab,  49  ref. 

Descriptors:  'Copepods,  'Estuaries,  Dominant 
organisms,  Plankton,  Seasonal,  Salinity,  Tempera- 
ture, Marine  animals,  Ecological  distribution, 
Temporal  distribution,  Spatial  distribution. 
Synecology,  Plant  morphology,  Food  habits. 
Niches. 

Identifiers:  'Acartiidae,  'Cochin  backwater, 
Kerala  (India),  Pseudodiaptomids,  Species  diver- 
sity. 

The  Cochin  Backwater,  Kerala,  India,  is  a  periodi- 
cally unstable  environment  inhabited  by  many 
copepods  of  the  family  Acartiidae  which  form  the 
dominant  planktonic  component.  At  least  nine  spe- 
cies inhabit  the  backwater  at  one  time  or  another, 
more  than  recorded  for  any  other  area.  Reasons 
were  sought  for  this  diversity.  Surface  plankton 
was  sampled  from  head  of  the  estuary  to  mouth 
seasonally.  There  were  large  seasonal  changes  in 
salinity  due  to  monsoonal  flooding  and  associated 
changes  in  species  composition.  Species  diversity 
was  highest  during  the  dry  season  and  lowest  in 
the  wet.  Perhaps  this  annual  catastrophic  flooding 
leads,  in  the  long  run,  to  high  species  diversity  by 
imposing  a  regular  check  on  interspecific  competi- 
tion. The  genera  morphology  was  studied;  the 
feeding  appendages  of  the  genus  Acartiella  differ 
significantly  from  those  of  Acartia  suggesting  that 
the  two  genera  are  not  closely  related  and  have 
distinctly  different  niches.  The  species  varied  in 
relative  frequency  from  site  to  site  and  season  to 
season,  in  accordance  with  a  definite  pattern. 
Some  are  true  estuarine  species  while  others  are 
stenohaline  marine.  There  is  almost  complete 
coexistence  between  Acartia  bilobata  and  a 
southwelli  and  little  obvious  ecological  differentia- 
tion. Some  species  coexist  with  considerable  niche 
overlap.  (Jones-Wisconsin) 
W72-07939 


FOOD  QUALITY  AND  ZOOPLANKTON  NUTRI- 
TION, 

Oxford  Univ.  (England).  Dept.  of  Zoology. 
James  E.  Schindler. 

Journal  of  Animal  Ecology,  Vol  40,  No  3,  p  589- 
595, 1971.  2  fig,  3  tab,  30  ref. 

Descriptors:  'Zooplankton,  'Foods,  Daphnia, 
Copepods,  Algae,  Nutrient  requirements, 
Cyanophyta,  Chlorophyta,  Phytoplankton,  Graz- 
ing. 

Identifiers:  Daphnia  longispina,  Diaptomus 
gracilis,  Cyclops  strenuus,  Ingestion  rates,  As- 
similation efficiences,  Cryptomonas,  Ankis- 
trodesmus,  Elakotothrix,  Oscillatoria,  Anabaena, 
Microcystis,  Tribonema,  Aphanizomenon,  Oo- 
cystis,  Gloeocystis,  Coelastrum,  Asterionella, 
Cryptomonas. 

Food  supply  has  been  considered  among  the  possi- 
ble factors  leading  to  seasonal  changes  in 
zooplankton  populations  and  a  quantitative  deter- 
mination of  the  degree  of  nutrition  that  can  be  sup- 
plied by  different  foods  permits  a  very  rapid  as- 
sessment of  ingestion  and  assimilation  rates.  In  an 
attempt  to  determine  the  amounts  as  well  as  kind 
of  food  ingested  and  assimilated  by  three  species 
of  zooplankton,  Daphnia  longispina,  Diaptomus 
gracilis,  and  Cyclops  strenuus,  C-14  was  used  to 
label  1 1  different  types  of  algae.  Freshly  collected 
zooplankton  was  preconditioned  in  the  dark  at  a 
constant  temperature  of  15C  and  with  the  food 
type  to  be  used  in  the  experiments.  Only  the  larger 
adult  females  without  eggs  were  selected.  In 
general  this  work  tests  the  relationship  between 
some  crude  measure  of  phytoplankton  concentra- 
tion and  some  measure  of  zooplankton  density. 
The  results  show  how  food  quality  affects  the  as- 
similation and  ingestion  rates  of  zooplankton.  A 
relationship  was  found  between  the  ingestion  rates 
and  assimilation  efficiencies  of  Diaptomus.  The 
ecological  implications  of  the  relationship  between 
food  quality  and  zooplankton  nutrition  are 
discussed.  (Jones-Wisconsin) 
W72-07940 


KINETICS  OF  SYNTHESIS  OF  NITROGENASE 
IN  BATCH  AND  CONTINUOUS  CULTURE  01 
ANABAENA  FLOS-AQUAE, 

Queen's    Univ.    Kingston    (Ontario),    Dept.    ol 

Chemical  Engineering. 

H.  Bone. 

Archiv  fur  Microbiologie,  Vol  80,  No  3,  p  242-251, 

1971.  2  fig,  3  tab,  28  ref. 

Descriptors:  'Nitrogen  fixation,  'Synthesis,  'Cul- 
tures, 'Nitrogen,  Oxygen,  Biochemistry,  Inhibi- 
tors, Algae,  Proteins. 

Identifiers:  'Anabaena  flos-aqua,  'Nitrogenase 
activity,  Oxygen  inactivation. 

Bacterial  nitrogenases  are  oxygen  sensitive  and 
can  be  separated  into  two  fractions,  an  iron- 
molybdenum-protein  and  an  iron-protein.  For  a 
few  aerobic  facultative  nitrogen-fixing  bacteria, 
the  iron-protein  is  oxygen  sensitive.  Nitrogenase 
of  Anabaena  flos-aquae  was  inactivated  by  oxygen 
and  recovery  of  activity  was  measured  in  batch 
and  iron,  phosphate  and  urea-limited  continuous 
cultures.  A  flos-aquae  was  shown  to  actively 
synthesise  new  nitrogenase  components  after  ox- 
ygen inactivation.  In  batch  culture,  canavanine, 
chloramphenicaol,  methylamine,  proflavine,  puro- 
mycin  and  urea  inhibited  the  recovery  process.  A 
flos-aquae  growing  at  a  dilution  rate  of  0.03  pel 
hour  has  180%  the  specific  activity  of  nitrogenase 
compared  to  phosphate-limited  cells  which  suggesl 
that  phytoflavin  might  be  active  in  A  flos-aquae. 
The  kinetics  of  oxygen  inactivation  of  nitrogenase 
of  iron  and  phosphate-limited  A  flos-aquae  are  the 
same  and  all  these  pieces  of  evidence  indicate  thai 
the  oxygen  sensitive  site  is  a  nitrogenase  com- 
ponent. The  rate  of  recovery  of  nitrogenase  activi- 
ty in  continuous  cultures  was  dependent  on  light 
intensity,  concentration  of  urea,  ammonium  salts 
and  nitrate,  and  independent  of  growth  rate. 
Steady-state  nitrogenase  activities  seem  to  be 
maintanined  by  balancing  nitrogenase  synthesis 
and  inactivation  processes.  (Jones-Wisconsin) 
W72-07941 


WATER  QUALITY  AND  PLANKTON  ECOLO 
GY--THE  CHRISTINA  RIVER,  DELAWARE, 

Delaware  Univ.,  Newark.  Dept.  of  Biologica 
Sciences;  and  Delaware  Univ.,  Newark.  Dept.  ol 
Civil  Engineering. 

M.  S.  Shane,  E.  De  Michele,  and  R.  Cannon. 
Environmental  Pollution,  Vol  2,  No  2,  p  81-95 
1971. 4  fig,  8  tab,  9  ref. 

Descriptors:  'Water  quality,  'Plankton,  'Ecologyl 
Delaware  River,  Water  pollution  effects,  Tidal  ef 
fects,  Biochemical  oxygen  demand,  Dissolved  ox 
ygen,  Headwaters,  Chlorides,  Ammonia,  Nitrites' 
Nitrates,  Carbon  dioxide,  Temperature,  Turbidity 
Hardness  (Water),  Alkalinity,  Phosphorus; 
Nitrogen,  Iron,  Bacteria,  Phosphates,  Carbon 
'Delaware. 

Identifiers:  'Christina  River  (Dela),  River  mouth 
Zinc,  Lead,  Limiting  nutrients. 

The  Christina  River  was  studied  to  correlate  physi' 
cal-chemical  characteristics  during  summer  low 
flow   period   with   plankton   growth.    Rising  ijj 
Chester  County,   Pennsylvania,  it  crosses  int 
Maryland    and    then    into    Delaware    through 
rapidly  growing  county  before  its  confluence  wit 
the  Delaware  River.  Analyses  were  performed  il 
11  sampling  stations  covering  51.5  kilometers  c 
this  partially  tidally  affected  river.  Although  c- 
ganic  loadings  were  low  (biochemical  oxygen  d» 
mand  less  than  10  mg/1)  increasing  dissolved  o: 
ygen  deficits  (0.5  mg/1  at  the  headwaters  versi 
5.0  near  river  mouth),  increasing  chloride  leve 
(up    to   70   mg/1    downstream),    and   ammonia 
nitrite-,  and  nitrate-nitrogen  data  for  the  river 
lower  two-thirds  were  typical  of  a  degraded  wati 
course.  Plankton  counts,  low  at  all  stations,  i 
creased  with  distance  downstream  (396/1  at  static 
1  to  228,000  at  station  11).  Free  carbon  dioxic 
concentrations  increased  steadily  from  an  averai 
1.4  mg/1  in  the  upper  4  stations  to  8-9.5  at  static 
11.  Luxurious  growth  of  Plectonema  boryanaur. 
using  carbon  dioxide  saturated  filtered  media  fro 
each  station,  demonstrated  the  possibility  that  tl 
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uniting  plankton  growth  factor  in  the  Christina 
tiver  may  be  low  carbon  concentrations.  (Jones- 
Visconsin) 
V72-07942 


iCETYLENE-ETHYLENE  ASSAY  FOR 

IITROGENASE     ACTIVITY     IN     KEYSTONE 
tESERVOIR  OKLAHOMA, 

)klahoma  State  Univ.,  Stillwater. 

V.  Hall,  Jr. 

IS  thesis,  July  1971.  39  p.  2  tab,  5  fig,  34  ref. 

>WRRA-012-OKLA(2). 

lescriptors:  *Nitrogen  fixation,  'Analytical 
schniques,  Temperature,  Light,  Detritus, 
litrogen  compounds,  On-site  investigations, 
litrogen,  Cyanophyta,  'Oklahoma, 
ientifiers:  *Nitrogenase  activity,  'Acetylene- 
thylene  assay,  Transparency,  Ethylene,  Arkan- 
is  River  (Okla),  Keytone  Reservoir  (Okla), 
imarron  River  (Okla). 

leterminations  of  temperature,  light  intensity, 
ttd  different  forms  of  nitrogen  were  made  at  four 
lations  on  the  Arkansas  River-Keystone  Reser- 
oir  system.  These  analyses  were  supplemented 
y  determinations  of  transparency  by  Secchi  disks 
rid  an  appraisal  of  algal  population,  including  lar- 
dy Volvocales,  Euglenales,  and  diatoms.  No  sig- 
ificant  acetylene  reduction  by  surface  particulate 
latter  larger  than  0.45  microns  was  detected.  The 
igh  concentration  of  inorganic  nitrogen  and  the 
bsence  of  heterocystous  blue-green  algae  ap- 
arently  precluded  the  nitrogenase  activity.  The 
aucity  of  phytoplankton  during  periods  of  high 
iflow  is  attributed  to  the  rapid  rate  of  water 
^change.  (Wilde-Wisconsin) 
/72-07945 


TUDIES  ON  THE  HILL  REACTION  OF  MEM- 
RANE  FRAGMENTS  OF  BLUE-GREEN 
LGAE  I.  STABILIZING  EFFECT  OF  VARIOUS 
IEDIA  ON  THE  2,6-DICHLOROPHENOL  IN- 
OPHENOL-HILL  ACTIVITY  OF  MEMBRANE 
RAGMENTS  OBTAINED  FROM  ANABAENA 
YLINDRI  CA  AND  ANABAENA  VARIABILIS, 
okyo  Univ.  (Japan).  Ocean  Research  Inst. 
.  Fujita,  and  R.  Suzuki. 

lant  and  Cell  Physiology,  Vol  12,  No  4,  p  641-651 , 
ill.  6  fig,  3  tab,  14  ref. 

lescriptors:  'Photosynthesis,  'Biological  mem- 
ranes,  'Cyanophyta,  'Cytological  studies,  Cul- 
ires,  Carbohydrates,  Incubation,  Magnesium, 
ight  intensity,  Chlorophyll,  Euglens,  Biochemis- 
■y,  Ions. 

Ientifiers:  'Hill  activity,  'Anabaena  cylindrica, 
nabaena  variabilis,  Plastocyanin,  Cytochrome 
53,  EDTA,  2,6-dichlorophenol  indophenol. 

tudies  of  blue-green  algal  photosynthetic  ap- 
aratus  show  that  membrane  fragments  of 
nabaena  variabilis  resemble  chloroplasts  of 
igher  plants.  A  marked  difference  in  stabilities  of 
le  Hill  reaction  systems  of  two  Anabaena  cells 
d  to  simultaneous  reinvestigation  of  membrane 
agment  properties  of  Anabaena  cylindrica  and  A 
iriabilis.  Activities  for  this  reaction  were  stable 
i  the  two  algal  preparations  only  when  prepara- 
ons  were  suspended  in  medium  containing  high 
>ncentrations  of  carbohydrates  or  PEG. 
equired  concentrations  of  carbohydrates  or  PEG 
ffered,  1.5  molar  sucrose  or  20%  PEG  for  A 
/lindrica  and  0.3  molar  sucrose  or  6%  PEG  for  A 
iriabilis;  activities  decreased  below  these  con- 
Mitrations.  In  both  preparations,  stabilizing  ef- 
:cts,  on  a  molar  basis,  varied  in  different  solutes, 
simple  relation  was  found  between  effects  and 
ater  concentrations  of  media.  In  media  free  of 
irbohydrate  or  PEG,  magnesium  ions  were 
oderately  stabilizing;  EDTA  acted  antagonist!- 
illy  to  magnesium.  In  the  media  containing  car- 
ihydrate  or  PEG,  their  actions  were  insignifi- 
snt.  Results  suggest  that  the  molecular  organiza- 
on  in  membranes  necessary  for  Hill  reaction  is 
isily  destroyed  under  high  water  concentrations, 
jid  that  added  solutes  stabilize  the  activity  by 
ducing  water  concentrations.  (Jones-Wisconsin) 


W72-07946 


CHEMICAL  LIMNOLOGY  OF  A  DEVELOPING 
RESERVOIR  (LAKE  MEREDITH)  IN  THE 
TEXAS  PANHANDLE, 

West  Texas  State  Univ.,  Canyon. 

W.  A.  Cooper,  R.  S.  Hestand,  III,  and  C.  E. 

Newton. 

The  Texas  Journal  of  Science,  Vol  23,  No  2,  p  241- 

251, 1971.  4  fig,  7  tab,  10  ref. 

Descriptors:  'Physical  properties,  'Chemical  pro- 
perties, 'Reservoirs,  Limnology,  'Texas,  Conduc- 
tivity, Hardness  (Water),  Dissolved  solids,  Dis- 
solved oxygen,  Sodium,  Temperature,  Chlorides, 
Sulfates,  Potassium,  Volume,  Thermocline,  Ox- 
ygen, Alkalinity,  Hydrogen  ion  concentration. 
Identifiers:  'Lake  Meredith  (Texas). 

The  sparcity  of  limnological  data  for  reservoirs  in 
Texas  prompted  determination  of  continuing 
chemical  data  for  Lake  Meredith,  an  impound- 
ment on  the  Canadian  River  in  the  Texas  panhan- 
dle. The  physical  and  chemical  history  of  the  water 
of  the  lake  from  the  closure  of  the  dam  in  Februa- 
ry 1965,  until  the  last  of  December  1968,  is 
presented.  Watershed  data  and  tabular  and  graphic 
depictions  of  specific  conductance,  total  hardness, 
total  dissolved  solid,  dissolved  oxygen,  tempera- 
ture, chlorides,  sulfates,  sodium-potassium  and 
volume  are  given.  Thermocline  formations  oc- 
cured  during  March  and  remained  until  late  Sep- 
tember or  early  October  each  year.  Lake  volume 
increase  was  spasmodic  with  major  inflows  in  1965 
and  1967.  The  volume  (300,000  acre-feet),  as  of 
December  31,  1968,  represents  less  than  half  the 
total  capacity  of  the  reservoir.  Sodium-potassium, 
chlorides,  and  sulfates  showed  steady  increases 
from  less  than  100  mg/liter  to  near  250  mg/liter 
during  the  4-year  period.  Increases  in  total  hard- 
ness, total  dissolved  solids,  and  specific  con- 
ductance are  given.  Increase  in  mineral  con- 
stituents appeared  to  be  from  leaching  and  solu- 
tion of  geological  formations  in  the  lake  bed  and 
walls.  (Jones-Wisconsin) 
W72-07947 


MICROBIOLOGICAL  STUDIES  ON  NITROGEN 
FIXATION  IN  AQUATIC  ENVIRONMENTS-IV. 
ON  THE  NITROGEN  FIXING  BACTERIA  IN 
CULTURE  PONDS, 

Kyoto  Univ.  (Japan).  Research  Inst,  for  Food 
Science;  and  Mie  Tsu  (Japan),  Prefectural  Univ. 
Faculty  of  Fisheries. 

A.  Kawai,  M.  Sugiyama,  and  I.  Sugahara. 
Bulletin  of  the  Japanese  Society  of  Scientific 
Fisheries,  Vol  37,  No  10,  p  986-991 ,  1971.  6  tab. 

Descriptors:  'Nitrogen  fixation,  'Nitrogen  fixing 
bacteria,  Ponds,  Nutrients,  Bottom  sediments, 
'Eutrophication,  Nitrogen  compounds,  Dissolved 
oxygen,  Hydrogen  ion  concentration,  Chemical 
oxygen  demand,  Photosynthesis,  Cyanophyta. 
Identifiers:  'Fish  culture  ponds,  'Heterotrophic 
bacteria,  Gotenba  (Japan),  Ueda  (Japan),  'Japan. 

The  occurrence  of  nitrogen  fixing  bacteria  in  fish 
culture  ponds,  where  the  nutrient  content  and  total 
heterotrophic  bacterial  population  were  high,  is  re- 
ported. Two  culture  ponds  near  Gotenba  City, 
Japan,  two  near  Ueda,  and  a  eu trophic  natural, 
small,  shallow  pond  used  as  a  control  near  Kyoto 
University,  were  investigated.  The  ratio  of  total 
heterotrophs  to  that  of  nitrogen  fixing  bacteria  was 
usually  about  10,000  in  the  culture  ponds.  It  in- 
dicates that  the  standing  crop  of  nitrogen  fixing 
bacteria  in  the  ponds  is  generally  extremely  smali 
as  compared  with  other  water  regions,  even 
though  they  occur  rather  abundantly  in  culture 
pond  bottom  sediments.  In  the  control  pond, 
nitrogen  fixing  bacteria  were  very  abundant  in  the 
water  and  sediments.  Nitrogen  fixing  bacterial 
number  fluctuates  considerably  through  the  year. 
Heterotrophs  standing  crop  in  the  control  was 
similar  to  that  in  culture  ponds  in  both  water  and 
bottom  sediments.  The  number  of  nitrogen  fixing 
bacteria  in  the  control  pond  water  was  extremely 
large  as  compared  with  that  in  culture  ponds.  A 


diurnal  change  in  number  of  the  bacteria  was  not 
observed  in  spite  of  considerable  fluctuation  of  the 
physical  environment.  (Jones-Wisconsin) 
W72-07948 


INTRAZOOPLANKTON  PREDATION  BY 
MESOCYCLOPS  EDAX  AT  NATURAL  PREY 
DENSITIES, 

Ithaca  Coll.,  N.Y.  Dept.  of  Biology. 

John  L.  Confer. 

Limnology  and  Oceanography,  Vol  16,  No  4,  p 

663-666,  1971.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Zooplankton,  'Predation,  'Density, 

Copepods,    Lakes,    Standing   crop,    Herbivores, 

Biological    communities,    Carnivores,    Daphnia, 

'Florida. 

Identifiers:      'Mesocyclops     edax,     Diaptomus 

floridanus,  Selective  predation,  Swan  Lake  (Clay 

County,  Fla). 

Predation  by  zooplankton  on  zooplankton  is  a 
common  feature  of  planktonic  communities  and 
could  affect  the  herivorous  zooplankton  both 
quantitatively  and  qualitatively.  The  qualitative 
significance  of  intrazooplankton  predation  de- 
pends on  the  selectivity  of  predation  by  zooplank- 
ton. High  rates  of  such  predation  would  have  a 
strong  influence  on  the  herbivorous  zooplankton 
composition.  Samples  were  taken  from  Swan  Lake 
in  the  southwest  corner  of  Clay  County,  Florida, 
in  the  sandhills  region.  The  lake  is  part  of  the 
perched  water  table  exposed  by  slumps  in  calcare- 
ous bedrock.  Predation  by  Mesocyclops  edax  on 
Diatomus  floridanus  was  studied;  skill  in  distin- 
guishing naturally  dead  from  killed  Diaptomus  and 
precautions  for  pipetting  were  refined  throughout 
the  study.  Selective  predation  on  Diaptomus 
copepodites  rather  than  cladocerans  was  strong. 
Observed  feeding  rates  on  Diaptomus  copepodites 
at  lake  densities  varied  from  0.07-1.30  prey /preda- 
tion per  day.  Maximum  estimates  of  in  situ  preda- 
tion rate  for  two  lakes  with  similar  species  com- 
position were  1  and  6%  of  the  standing  crop  of 
copepodites/day.  The  highly  selective  predation 
and  rate  of  predation  are  considered  sufficient  to 
greatly  influence  species  and  size  composition  of 
the  herbivores.  (Jones- Wisconsin) 
W72-07949 


ALIGICIDAL  NONFRUITING  MYXOBAC- 
TERIA  WITH  HIGH  G  +  C  RATIOS, 

Texas  Univ.  Medical  School,  San  Antonio.  Dept. 

of    Biochemistry;    and    North    Carolina    Univ., 

Chapel  Hill.  Dept.  of  Botany. 

J.  R.  Stewart,  and  R.  M.  Brown,  Jr. 

Archiv  fur  Microbiologic  Vol  80,  No  2,  p  176-190, 

1971.  6  fig,  2  tab,  52  ref.  FWQA  Program  18050 

DBR. 

Descriptors:  'Algal  toxins,  'Myxobacteria, 
Chlorophyta,  Cyanophyta,  Systematics,  Vitamins, 
Anaerobic  bacteria,  Electron  microscopy,  Pig- 
ments, Carbohydrates,  Proieins,  Actinomycetes, 
ChloreUa. 

Identifiers:  *G  +  C  ratios,  'Nonfruiting  myxobac- 
teria, DNA,  Motility,  Cyst  formation,  Antibiotic 
sensitivity,  Cytophaga  johnsonii,  Sporocytophaga 
myxococcoides. 

Bacteria  which  kill  algae  have  been  reported  on 
gliding  organisms  in  the  order  Myxobacterales  of 
fruiting  and  nonfruiting  groups  but  only  the  latter 
appears  to  contain  organisms  known  to  kill  both 
green  and  blue-green  algae.  Deoxyribonucleic  acid 
base  ratios  are  generally  agreed  to  be  in  the  70's 
for  fruiting  myxobacteria  and  in  the  30's  for  non- 
fruiting. A  few  nonfruiting  myxobacteria  with  high 
G  +  C  ratios  have  been  reported.  Five  nonfruiting 
myxobacteria  with  G  +  C  ratios  ranging  from  69- 
71  mole  percent,  three  being  new  isolates  and  two 
obtained  elsewhere  are  reported.  These  base  ratios 
of  the  deoxyribonucleic  acids  of  these  algicidal 
myxobacteria  were  determined  by  thermal  denatu- 
ration  temperatures;  no  unusual  nucleic  acid  bases 
were  detected.  These  organisms  are  described  as 
amicro-cystogenous,  gliding.  Gram-negative  bacil- 
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li  capable  of  degrading  gelatin,  casein,  starch,  cel- 
lulose, chitin,  and  alginate.  All  have  been  shown  to 
be  algicidal.  Poly-beta-hydroxybutyrate  in  each 
was  indicated  by  conversion  to  crotonic  acid.  An- 
tibiotic sensitivity  was  similar  to  that  of  known 
nonfruiting  myxobacteria.  Fine  structure  of  one, 
Myxobacter  44,  revealed  a  triple-layered  cellular 
envelope  whose  middle  layer  is  lysozyme  sensi- 
tive. Ruthenium  red-positive  slime  material  ad- 
hered to  the  outer  surface.  (Jones-Wisconsin) 
W72-07951 


THE  CHEMICAL  INVESTIGATION  OF 
RECENT  LAKE  SEDIMENTS  FROM  WISCON- 
SIN LAKES  AND  THEIR  INTERPRETATION. 

Wisconsin  Univ.,  Madison. 
Gilbert  C.Bortleson. 

Available  from  NTIS  as  PB-208  965,  MFS0.95  and 
also  available  from  SOD  EP2.  10:16010HR03/71 
$2.25.  Environmental  Protection  Agency,  Water 
Pollution  Control  Research  Series,  March  1971. 
278  p.  35  fig,  36  tab,  198  ref,  2  append.  EPA  Pro- 
gram 16010  EHR  03/71. 

Descriptors:  *Sediments,  "Lakes,  "Chemical  anal- 
ysis, Stratigraphy,  Cores,  Lake  soils,  Evaluation, 
Sedimentary  petrology,  Wisconsin,  Eutrophica- 
tion,  Chemical  stratification,  Nutrients,  Inorganic 
compounds,  Nitrogen,  Phosphorus,  Carbon,  Cal- 
cium, Magnesium,  Potassium,  Aluminum,  Iron, 
Manganese. 

Identifiers:  'Calcareous  lakes,  "Noncalcareous 
lakes,  Lake  Mendota  (Wis),  Madison  lakes  (Wis), 
Post  cultural  lake  sediments,  Precultural  lake  sedi- 
ments, Organic  carbon. 

To  trace  the  effects  of  cultural  eutrophication,  one 
meter  sediment  cores  were  used  to  determine  the 
history  of  calcareous  and  noncalcareous  Wiscon- 
sin lakes.  Cores  were  analyzed  for  carbon, 
phosphorus,  calcium,  magnesium,  potassium,  alu- 
minum, iron,  and  manganese.  Determinations  of 
organic  nitrogen,  exchangeable  ammonium  and 
acid  soluble  phosphorus  were  made  on  selected 
sedimentary  profiles.  Recent  sedimentation  rates 
and  identification  of  pre-  and  postcultural  sedi- 
ments were  determined  by  ragweed  pollen.  En- 
richment of  phosphorus  in  post  cultural  Lake 
Mendota,  Wisconsin,  sediments  is  not  only  the  ef- 
fect of  increased  phosphorus  supply  from 
domestic  sewage  but  also  due  to  increase  in 
phosphorus  retentive  capacity  of  postcultural  sedi- 
ment and  increase  of  phosphorus  deposition  due  to 
concomitant  increase  of  iron,  manganese,  potassi- 
um, and  aluminum-containing  compounds. 
Evidence  indicates  long,  stable  conditions  existed 
in  this  lake  and  watershed  prior  to  human  habita- 
tion, when  phosphorus  deposition  rate  multiplied 
5-8  times  over  the  precultural  interval.  Phosphorus 
concentration  is  largely  controlled  by  iron  and  to  a 
lesser  extent  by  manganese  deposition.  Chemical 
stratigraphy  of  concentration-depth  diagrams  per- 
mit a  qualitative  evaluation  of  cultural  activities. 
Potentialities  and  limitations  of  using  recent  lake 
sediments  to  evaluate  eutrophication  are 
discussed.  (Auen-Wisconsin) 
W72-07952 


PHYSICOCHEMICAL  PROPERTIES  OF  THE 
WATER  OF  REED-BELTS  IN  MIKOLAJSKIE, 
TALTOWISKO,  AND  SNIARDWY  LAKES, 

Polish  Academy  of  Sciences,  Warsaw.  Dept.  of 

Applied    Limnology;    and    Polish    Academy    of 

Sciences,  Warsaw.  Inst,  of  Ecology. 

M.  Planter. 

Polish  Archives  of  Hydrobiology  17  (3):  337-356. 

1970.  Illus. 

Descriptors:  Lakes,  "Eutrophication, 

"Physicochemical  properties,  Epilimnion. 
Identifiers:  "Mikolajskie  Lake,  "Poland,  "Reed- 
belts,  "Sniardwy  Lake,  "TaltowiskoLake. 

The  chemical  composition  of  water  in  reed-belt 
p-ofiles  of  eutrophic,  mezotrophic  and  polymictic 
lakes  was  studied.  The  chemical  mechanism  of  the 
waters  of  open  reed-belt  having  contact  with  the 


mid-lake     water     undergoes     similar     seasonal 
changes    as    the    epilimnion. -Copyright    1972, 
Biological  Abstracts,  Inc. 
W72-07960 


GROUNDWATER  CONTAMINATION  BY 
ROAD  SALT:  STEADY-STATE  CONCENTRA- 
TIONS IN  EAST  CENTRAL  MASSACHUSETTS, 

Brandeis  Univ.,  Waltham,  Mass.  Environmental 

Studies  Program. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07962 


ECOLOGICAL  ASPECTS  OF  SELECTED 
CRUSTACEA  OF  TWO  MARSH  EMBAYMENTS 
OF  THE  TEXAS  COAST, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Biology  and  Agricultural  Extension  Service. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-08046 


PHYSIO-MORPHOLOGICAL      EFFECTS      OF 
ABRUPT  THERMAL  STRESS  ON  DIATOMS, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Zoology. 

Guy  R.  Lanza. 

PhD  thesis,  August  1971.  65  p,  8  fig,  11  tab,  44  ref. 

OWRR-B-017-VA(3). 

Descriptors:  "Diatoms,  "Thermal  stress,  "Thermal 
pollution,  Temperature,  Analytical  techniques, 
Cultures,  Fluorometry,  Powerplants,  Pigments, 
Bioluminescence,  Water  pollution  effects, 
Cytological  studies,  Chrysophyta,  Fluorescence. 
Identifiers:  "Temperature  shock,  "Physio- 
morphological  studies,  Cellular  fluorescence  pat- 
terns, Sub-lethal  alterations,  Lipid  fluorescence, 
Steam  condenser  cooling  lines. 

Stresses,  designed  to  simulate  abrupt  temperature 
shocks  which  could  result  from  entrapment 
through  cooling  lines  of  electric  power  generating 
facilities  and  downstream  thermal  effluent  addi- 
tions, were  studied.  Physio-morphological  effects 
of  several  categories  of  defined  abrupt  tempera- 
ture increases  on  diatoms  were  evaluated.  Au- 
tecological  and  synecological  studies  involving 
various  ambient  temperatures  and  culture  condi- 
tions were  examined.  Populations  were  maintained 
in  laboratory  culture  at  three  ambient  tempera- 
tures within  optimum  growth  range  of  the  species, 
and  subjected  to  various  categories  of  thermal 
stress.  Other  populations  growing  at  20C  were 
prestressed  by  maintenance  in  sub-optimal  culture 
and  exposed  to  adaed  stress  of  temperature  in- 
creases. Synecological  studies  on  diatoms  from 
field  collections  under  various  normal  and  sub-op- 
timal culture  maintenance  were  carried  out  for 
comparison  with  single  species  populations.  Cell 
condition  and  effects  on  population  growth  were 
studied  by  microscopic  surveys.  A  new  criterion 
involving  autofluorescence  of  metalloporphyrins 
and  induced  fluorescence  of  3,4  Benzpyrene-Caf- 
feine  fluorochromed  lipid  was  investigated  as  a 
technique  in  measuring  physio-morphological  cel- 
lular alterations  following  thermal  stress.  Changes 
in  cellular  fluorescent  patterns  prior  to,  and  fol- 
lowing severe  internal  diatom  destruction  are 
discussed  along  with  certain  ecological  and 
physiological  implications.  (Jones-Wisconsin) 
W72-08047 


INTERACTIONS  OF  DISSOLVED  AND  PAR- 
TICULATE NITROGEN  IN  LAKE  METABOL- 
ISM, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K. 

Kellogg  Biological  Station;  and  Michigan  State 

Univ.,   Hickory   Corners.  Dept.   of  Botany  and 

Plant  Pathology. 

Bruce  A.  Manny. 

PhD  thesis,  1971.  189  p,  32  fig,  7  tab,  268  ref.  B- 

009-MICH(2). 

Descriptors:  "Nitrogen,  "Lakes,  Analytical 
techniques,  Michigan,  Seston,  Algae,  Phytoplank- 


ton,  Nannoplankton,  Ammonia,  Nitrates,  Nitrites, 
Hardness  (Water),  Nitrogen  cycle,  Organic 
matter,  Photosynthesis,  Eutrophication, 

Phosphorus,  Chlorophyta,  Cyanophyta, 

Chrysophyta,  Euglenophyta,  Dissolved  oxygen, 
Carbon,  Lake  morphometry,  Chemical  properties, 
Oxygen,  Chlamydomonas,  Aquatic  plants, 
Zooplankton,  Daphnia,  Sediments,  Conductivity, 
Bacteria,  Pseudomonas,  Nitrogen  compounds. 
Identifiers:  "Lake  metabolism,  "Dissolved  organic 
nitrogen,  "Particulate  organic  nitrogen,  Calcare- 
ous lakes,  Ultra-violet  labile  nitrogen,  Ultra-violet 
refractory  nitrogen,  Netplankton,  Lawrence  Lake 
(Mich),  Wintergreen  Lake  (Mich),  Carbonate  par- 
ticles, Phosphorus  cycle. 

To  compare  rates  of  allochthonous  nitrogen  entry, 
rates  of  nitrogen  regeneration  and  organic  nitrogen 
production,  two  lakes,  representing  extremes  of 
hardwater,  were  sampled  weekly.  Measurements 
of  dissolved  ammonia,  nitrite,  and  nitrate  for  22 
months  and  organic  nitrogen  for  12  months  were 
made  and  seasonally  in  four  other  lakes  represent- 
ing chemical  and  trophic  spectrum  in  glaciated 
Michigan.  Seston  at  1  m  depth  was  fractionated 
weekly  for  14  months;  net  and  nanno  fractions 
analyzed.  Seasonal  changes  in  all  nitrogenous 
parameters  were  related  to  changes  in  15  other 
chemical  and  biological  parameters  assayed  simul- 
taneously. Nannophytoplankton  contain  more 
nitrogen  per  unit  cell  volume  than  netphytoplank- 
ton.  Dissolved  organic  nitrogen  compounds  at 
natural  concentrations  were  measured  and  UV-la- 
bile  fraction  differentiated  from  UV-refractory 
fraction  within  the  nitrogen  pool  in  six  lakes.  Mea- 
surements of  allochthonous  dissolved  organic 
nitrogen  entering  the  most  calcareous  lake  in 
spring  revealed  the  two  fractions  entered  the  lake. 
The  most  calcareous  lake  revealed  the  UV-refrac- 
tory fraction  originated  largely  in  the  surrounding 
watershed,  whereas  the  UV-labile  fraction 
originated  largely  within  the  lake.  Pelagic  dis- 
solved organic  nitrogen  interactions  seem  to  ex- 
plain how  aquatic  photosynthesis  in  hardwater 
lakes  is  regulated.  Eutrophication  rates  stemming 
from  various  combinations  of  these  interactions 
are  discussed.  (Jones-Wisconsin) 
W72-08048 


EFFECTS  OF  LOW  NUTRIENT  DILUTION 
WATER  AND  MIXING  ON  THE  GROWTH  OF 
NUISANCE  ALGAE, 

Washington  Univ.,  Seattle. 
James  A.  Buckley. 

MS  thesis,  1971.  116  p.  54  fig,  20  tab,  33  ref,  3  ap- 
pend. OWRR  A-034-WASH  (3). 

Descriptors:  'Algal  control,  "Diffusion, 
"Nutrients,  "Nuisance  algae,  Washington, 
Phytoplankton,  Cyanophyta,  Nitrates. 

Phosphates,  Lakes,  Stratification,  Mixing,  Bottom 
sediments,  Succession,  Chlorophyta,  Diatoms, 
Chlorophyll,  Alkalinity,  Carbon  dioxide,  Tem- 
perature, Dissolved  oxygen,  Hydrogen  ion  con- 
centration, Scenedesmus,  Biomass. 
Identifiers:  "Moses  Lake  (Wash),  Nutrient  dilu- 
tion. Limiting  nutrients,  Algal  cell  washout. 

The  purpose  of  the  dilution  experiments  was  tc 
study  the  effect  of  low  nutrient  dilution  water  oc 
algal  growth  in  situ.  Of  primary  interest  was  the 
possibility  of  changing  the  algal  community  struc 
ture  from  predominately  blue-green  algae  to  ; 
community  dominated  by  less  obnoxious  forms  b> 
adding  low  nutrient  water  to  the  lake.  Additiona 
dilution  experiments,  employing  nutrient  addi- 
tions, were  designed  to  relate  observed  alga 
growth  changes  to  dilution  of  nitrogen  oi 
phosphorus  at  growth  limiting  le.els.  The  experi 
ments,  conducted  in  Moses  Lake,  Washington 
from  June  through  September  1970,  showed  tha 
dilution  resulted  in  reduction  of  the  yield  am 
growth  rate  of  blue-green  algae  without  increasini 
or  decreasing  the  abundance  of  other  algal  forms 
Nitrate  was  found  to  stimulate  only  blue-greei 
algal  growth  when  added  to  the  dilution  wate 
while  additions  of  orthophosphate  generally  hat 
no  effect.  In  situ  experiments  were  also  conductei 
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to  determine  the  effect  of  lake  stratification  and 
mixing  on  algal  growth.  Results  indicate  when  the 
lake  is  stratified  and  conditions  are  aerobic  the 
water  near  the  bottom  has  the  greatest  algal 
growth  potential.  During  lake  mixing  results  may 
be  unpredictable.  (Jones-Wisconsin) 
W72-08049 


EUTROPHICATION  AND  THE  OXYGEN 
ECONOMY  OF  STREAMS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
Archie  J.  McDonnell. 

Proceedings  31st  International  Water  Conference, 
Pittsburgh,  Pennsylvania,  October  27-29,  1970,  p 
5-8.  Pennsylvania  State  University  Institute  for 
Research  on  Land  and  Water  Resources  Reprint 
Series  No  25.  7  fig,  2  tab,  15  ref.  OWRR  A-003-PA 
[4). 

Descriptors:  *Eutrophication,  *Aquatic  plants, 
•Streams,  'Dissolved  oxygen,  Mathematical 
models,  Biochemical  oxygen  demand,  Respira- 
tion, Reaeration,  Photosynthesis,  Estimating 
equations,  Water  pollution  effects,  Water  pollu- 
tion control,  Pennsylvania. 
Identifiers:  *Oxygen  sinks,  Spring  Creek  (Penn). 

rhe  possible  impact  that  eutrophic  conditions  can 
tiave  on  the  dissolved  oxygen  resources  of  receiv- 
«ig  streams  is  demonstrated.  Quantitative  esti- 
mates of  dissolved  oxygen  variations  in  these 
systems  are  based  on  mass  balance  of  prevalent 
sources  and  sinks  of  oxygen.  Steady-state  models 
to  accommodate  these  components  are  docu- 
mented. Estimates  of  the  rates  of  photosynthetic, 
:ommunity  respiration  and  reaeration  are  made 
jtilizing  observed  diurnal  dissolved  oxygen  varia- 
tion curves.  The  method  allows  for  an  in  situ  deter- 
mination of  the  reaeration  coefficient.  A  case  of 
sxygen  liability  is  demonstrated  in  Spring  Creek 
watershed  (Central  Pennsylvania).  Dissolved  ox- 
ygen profiles  were  calculated  as  follows:  observed 
ixygen  levels  with  present  sewage  treatment  plant 
discharge  and  all  sinks  operative;  calculated  ox- 
ygen levels  with  sewage  treatment  plant  discharge 
wd  carbonaceous,  nitrogenous  and  benthal  de- 
mands eliminated;  and  calculated  oxygen  levels, 
jnder  conditions  similar  to  the  last,  with  a  50% 
plant  growth  reduction.  Renovation  to  acceptable 
lissolved  oxygen  levels  will  require  plant  biomass 
reduction.  Proposed  treatment  measure  should  be 
directed  toward  this  objective.  Utilization  of  diag- 
nostic procedures  to  identify  and  quantify  those 
parameters  directly  affecting  dissolved  oxygen, 
an  establish  whether  photosynthetic  forms  are 
fortuitous  or  detrimental  and  consequently 
developing  rational  criteria  for  water  resource 
management.  (Jones-Wisconsin) 
W72-08050 


4RE  SOME  BACTERIA  TOXIC  FOR  MARINE 

ULGAE, 

Centre  d  Oceanographie,  Marseille  (France).  Sta- 

ion  Marine  d'Endoume. 

i.  R.  Berland,  D.  J.  Bonin,  and  S.  Y.  Maestrini. 

Marine  Biology,  Vol  12,  p  189-193,  1972.  4  fig,  1 

ab,  18  ref. 

Descriptors:  *Bacteria,  'Toxicity,  'Marine  algae, 
>ea  water,  Chlorophyta,  Chlamydomonas, 
laboratory  tests,  Chrysophyta,  Optical  proper- 
ies. 

dentifiers:  'Antibiosis,  Optical  density, 
*rasinophyceae,  Baccilariophyceae, 

{anthophyceae,  Vibrio,  Achromobacter, 

'lavobacteria. 

Ugal  and  bacterial  environment  in  the  sea  is  not 
>njy  ruled  by  a  simple  trophic  relationship,  but  an- 
ibiosis  may  also  play  an  important  role  in  marine 
••cology.  In  vitro  experiments  were  carried  on  with 
3  algal  species,  20 bacterial  strains,  and  three  bac- 
erial  undetermined  strains  isolated  from  algal  cul- 
ures.  Experiments  revealed  an  obvious  inhibition 
>f  several  marine  algae  by  some  bacteria.  Pseu- 
iomonas  aeruginosa  and  related  strains  are  not 


marine  organisms,  but  they  can  be  transported  to 
the  sea.  Insofar  as  there  is  no  quantitative  similari- 
ty between  in  situ  and  culture  densities  of  bacterial 
populations,  bacterial  poisons  may  only  be  impor- 
tant when  concentrated;  for  example,  in  narrow 
waters  rich  in  suspended  or  dissolved  organic 
matter.  The  in  vitro  experiments  indicate  that  the 
pigmented  poison  of  the  bacterium  Pseudomonas 
aeruginosa  is  a  strong  growth  inhibitor  of  the  alga 
Tetraselmis  striata.  Several  bacteria  strains  from 
different  origins  are  recognized  to  have  the  same 
toxicity  against  various  marine  algae.  Taking  into 
account  the  very  great  differences  between  in 
vitro  experiments  and  in  situ  environmental  condi- 
tions, it  is  not  at  present  possible  to  state  that  bac- 
terial poisons  really  play  a  role  in  the  algae-bac- 
teria relationships  in  the  sea.  (Jones-Wisconsin) 
W72-08051 


NITROGEN  FIXATION  BY  BACTERIA  IN 
LAKE  MIZE,  FLORIDA  AND  IN  SOME  LACUS- 
TRINE SEDIMENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

M.  A.  Keirn,  and  P.  L.  Brezonik. 
Limnology  and  Oceanography,  Vol  10,  No  5,  p 
720-731 ,  1971.  5  fig,  6  tab,  25  ref. 

Descriptors:  'Nitrogen  fixation,  'Bacteria, 
'Florida,  'Sediments,  Lakes,  Clostridium,  Depth, 
Temperature,  Dissolved  oxygen,  Nutrients, 
Eutrophication,  Oligotrophy,  Stratification, 
Hypolimnion,  Ammonia,  Nitrates,  Conductivity, 
Chemical  oxygen  demand,  Nitrogen  fixing  bac- 
teria, Photosynthetic  bacteria,  Anaerobic  condi- 
tions, Epilimnion,  Hydrogen  sulfide. 
Identifiers:  'Lake  Mize  (Fla),  Anoxic  environ- 
ments, Acetylene  reduction,  Thiospirillum,  Chro- 
matium,  Guatamala,  Heterotrophic  bacteria. 

The  acetylene  reduction  technique  was  used  to 
measure  nitrogen  fixation  in  the  water  column  of 
Lake  Mize,  Florida,  a  highly  colored,  small,  deep 
lake,  and  in  a  variety  of  lacustrine  sediments.  A 
consistent  seasonal  and  vertical  pattern  of  fixation 
occurs  in  Lake  Mize  with  positive  rates  noted  only 
for  a  relatively  short  period  during  summer 
stratification  and  only  in  the  anoxic  hypolimnion. 
Maximum  rates  (up  to  an  equivalent  of  3.26  micro- 
grams nitrogen  per  liter-hour)  were  at  depths  of  5- 
10  meters.  Three  bacterial  cultures  capable  of  fix- 
ing N  were  isolated  from  the  waters:  a  heterotroph 
characteristic  of  the  genus  Clostridium  and  the 
purple  sulfur  bacteria  Thiospirillum  and  Chromati- 
um.  Evidence  suggests  that  fixation  is  primarily 
heterotrophic.  In  seven  out  of  25  Florida  lakes  and 
from  3  Guatemala  lakes,  acetylene  reduction  was 
detected  in  sediments.  Rates  decreased  with  depth 
in  30-50  cm  cores.  Acetylene  reduction  was  stimu- 
lated by  high  concentrations  of  sucrose  in  lake 
sediment,  but  not  by  glucose,  acetate,  butyrate, 
and  pyruvate.  Bacterial  fixation  in  aquatic-en- 
vironments is  more  widespread  and  significant 
than  previously  thought.  (Jones-Wisconsin) 
W72-08052 


NITROGEN  FIXATION  IN  LAKE  ERKEN, 

Uppsala  Univ  (Sweden).  Inst,  of  Limnology. 
U.  Granhall,  and  A.  Lundgren. 
Limnology  and  Oceanography,  Vol  16,  No  5,  p 
711-719,  1971.  8  fig,  3  tab,  26  ref. 

Descriptors:  'Nitrogen  fixation,  'Algae,  Measure- 
ment, Cyanophyta,  Phytoplankton,  Photosynthes- 
is, Primary  productivity,  Eutrophication,  Solar 
radiation,  Distribution,  Depth,  Diurnal,  Seasonal. 
Identifiers:  'Lake  Erken  (Sweden),  'Dark 
nitrogen  fixation. 

To  determine  seasonal  nitrogen  fixation  by  plank- 
tonic  algae  in  the  whole  pelagial  of  a  lake  and  esti- 
mate its  importance  in  relation  to  other  sources  of 
combined  nitrogen,  Lake  Erken,  east  of  Uppsala, 
unpolluted  and  moderately  eutrophic,  was  studied. 
In  situ  fixation  of  molecular  nitrogen  was  mea- 
sured in  1970  by  the  acetylene  reduction  technique 
every  two  weeks  during  five  months.  Samples 


were  taken  from  20  randomly  distributed  stations. 
Subsamples  were  withdrawn  for  nitrogen  fixation 
experiments,  primary  production  measurements, 
algal  counts  or  chemical  analyses.  The  algal  diur- 
nal cycles  and  vertical  distribution  were  in- 
vestigated. Fixation  was  correlated  with  the 
presence  of  heterocystous  blue-green  algae,  espe- 
cially Aphanizomenon,  in  the  phytoplankton,  and 
was  light  dependent,  though  appreciable  dark  fixa- 
tion also  occurred,  owing  to  endogenous  utiliza- 
tion of  photosynthetic  products  formed  during 
previous  light  periods.  Annual  contribution  of 
nitrogen  fixation  in  the  pelagial  was  around  0.5  g 
N/sq  m.  Highest  values  were  obtained  before  mass 
development  of  Aphanizomenon  and  maximal  pri- 
mary production.  Highest  nitrogenase  activity  was 
shown  in  the  first  algal  development  period.  Con- 
tribution of  easily  available  combined  nitrogen  by 
pelagic  nitrogen  fixation  increases  annual  com- 
bined nitrogen  loading  by  40%  and  is  important. 
(Jones-Wisconsin) 
W72-08054 


THE  DISTRIBUTION  OF  UREA  IN  COASTAL 
AND  OCEANIC  WATERS, 

Woods  Hole  Oceanographie  Institution,  Mass. 
C.  C.  Remsen. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 
732-740,  1971.  5  fig,  3  tab,  19  ref. 

Descriptors:  'Distribution,  'Ureas,  'Coasts, 
'Oceans,  Surface  waters,  Continental  shelf, 
Depth,  Nitrogen,  Phytoplankton,  Hydrography, 
Nitrites,  Nitrates,  Ammonia,  Algae,  Chlorella. 
Identifiers:  'Coastal  waters,  Panama,  Callao 
(Peru),  Cape  Cod  (Mass),  Cape  May  (N  J),  Sargas- 
so Sea. 

It  has  been  suggested  that  urea  should  be  con- 
sidered a  part  of  the  nitrogen  reserve  in  coastal 
waters  and  perhaps  in  oceanic  waters  as  well.  The 
distribution  was  determined  for  certain  coastal  and 
oceanic  waters,  as  follows:  Urea-nitrogen  in  sur- 
face waters  off  the  continental  shelf  between 
Panama  and  Callao,  Peru,  was  extremely  patchy 
and  varied  in  concentration  from  0.54  to  5.00 
microgram-atom  urea-N/liter.  Higher  values  were 
generally  from  samples  collected  within  a  foam 
slick  or  windrow.  Surface  waters  in  nonupwelling 
waters  north  of  Callao  averaged  1.83  microgram- 
atom  urea-N/liter  while  surface  waters  in  up- 
welling  waters  south  of  Callao  averaged  3.46. 
Along  the  continental  shelf  of  the  northeast  United 
States  between  Cape  Cod  and  Cape  May,  the  con- 
centration of  urea  ranged  from  0.25  microgram- 
a  3m  urea-N/liter  on  the  1000  fathom  (1830  meter) 
line  to  a  high  of  11.20  within  New  York  Harbor. 
The  vertical  distribution  of  urea  in  Peruvian 
waters,  along  the  northeast  United  States,  and 
Sargasso  Sea  fluctuated  considerably  with  depth 
but  there  were  indications  of  peaks.  The  sug- 
gestion that  urea  may  serve  as  an  available  source 
of  nitrogen  for  phytoplankton  growth  is  supported. 
(Jones- Wisconsin) 
W72-08056 


CHANGE  OF  THE  PREFERRED  TEMPERA- 
TURES OF  CERTAIN  SPECIES  OF  STURGEON 
AT  DIFFERENT  LEVELS  OF  FOOD  SATIA- 
TION (IZMENENIE  PREDPOCHITAEMYKH 
TEMPERATUR  U  NEKOTORYKH  VDDOV 
OSETROVYKH  RYB  PRI  RAZNOM  UROVNE 
PISHCHEVOGO  NASYSH  CHENIYA), 
Leningrad  State  Univ.  (USSR). 
Y.  Dzyan. 

Trans,  available  from  the  National  Technical  In- 
formation Service  as  PB-199  801-T,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Nauchnye 
Soobshcheniya  Instituta  Fiziologii,  No.  1,  p  125- 
127,  1959.  1  tab.  (Translation  from  Russian  dis- 
tributed by  Bureau  of  Sport  Fisheries  and  Wil- 
dlife), Washington,  D.  C. 

Descriptors:  'Water  temperature,  Bioassay, 
'Thermal  pollution,  Thermal  stress,  Feeding  rates, 
Water  pollution  effects. 

Identifiers:  'Sturgeon,  'Thermal  preference, 
Acipenser  spp,  USSR. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


Fingerlings  of  sturgeon  (Acipenser  guldenstadti 
persicus  and  A.  nudiventris)  2-3  months  old  were 
tested  to  determine  their  temperature  preference 
after  varying  amounts  of  feeding.  A  modified 
Herter  apparatus  was  used  with  a  temperature 
gradient  of  14-27  C.  Beginning  thirty  minutes  after 
placing  fingerlings  into  the  established  ther- 
mogradient,  the  fish's  position  was  noted  each 
minute  for  one  hour.  In  general,  starved  fry 
preferred  a  lower  temperature,  ai.i  sated  fry  a 
higher  one.  Such  a  reaction  is  adaptive,  and 
probably  is  connected  with  change  in  the  level  of 
metabolism.  (LeGore-Washington) 
W72-08057 


RESPONSES  OF  TELEOST  FISH  TO  ENVIRON- 
MENTAL STRESS, 

Washington  Univ.,  Seattle.  Fisheries  Research 
Inst. 

L.  S.  Smith,  J.  B.  Saddler,  R.  C.  Cardwell,  A.  J. 
Mearns,  and  H.  M.  Miles. 

Copy  available  from  GPO  Sup  Doc 
EP2.10:18050EBK  02/71,  $1.25;  microfiche  from 
NTIS  as  PB-208  968,  $0.95.  Environmental  Protec- 
tion Agency.  Water  Pollution  Control  Research 
Series,  February  1971.  114  p.  27  fig,  24  tab,  60  ref, 
2  append.  EPA  Program  18050  EBK  02/71. 

Descriptors:  *Fish  physiology,  'Environmental 
effects,  *Fish  migration,  'Salmon,  *Oxygen  sag, 
•Oxygen  requirements,  'Animal  metabolism, 
Sewage,  Anadromous  fish,  Fish  behavior,  Water 
pollution  effects,  Dissolved  oxygen,  Water  quali- 
ty, Bioassay,  Metabolism. 

A  floating  laboratory  was  built  for  conducting  mul- 
tiparameter physiological  studies  on  salmon  in 
marine,  estuarine  and  fresh  water.  New  methods 
were  developed  using  a  swimming  chamber- 
respirometer  for  adult  salmon.  Normal  values 
were  measured  for  a  variety  of  physiological  func- 
tions, then  repeated  on  salmon  migrating  through 
an  urban  estuary  characterized  by  sewage  pollu- 
tion and  low  dissolved  oxygen.  Effects  included 
decreased  swimming  stamina  and  respiratory  effi- 
ciency, decreased  oxygen  consumption  and  in- 
creased lactate,  decreased  urine  flow  and  am- 
monia excretion,  especially  in  the  presence  of  en- 
vironmental ammonia.  Longer  term  disruptions  in 
hematology  and  lipid  metabolism  occurred.  Most 
of  the  effects  occurred  at  dissolved  oxygen  con- 
centrations just  below  5  mg/1,  except  for  syner- 
gistic effects  between  ammonia  and  low  dissolved 
oxygen  at  somewhat  higher  concentrations. 
(LeGore-Washington) 
W72-08058 


RECLAMATION  OF  PONDS,  LAKES,  AND 
STREAMS  WITH  FISH  TOXICANTS:  A 
REVIEW, 

Bureau    of    Sport    Fisheries    and    Wildlife,    La 
Crosse,  Wis.  Fish  Control  Lab. 
R.  E.  Lennon,  J.  B.  Hunn,  R.  A.  Schnick,  and  R. 
M.  Burress. 

Food  and  Agriculture  Org.,  United  Nations,  Fishe- 
ries Technical  Paper  100,  1970.  Re-printed  by  Bur. 
Sport  Fisheries  and  Wildlife.  1971.  99  p.  296  ref. 

Descriptors:  'Chemcontrol,  "Rehabilitation, 
'Piscicides,  'Fish  control  agents,  Agricultural 
chemicals,  Water  pollution  sources,  Pesticides, 
Control,  Fish  management,  Reservoir  operation. 
Toxicity,  'Toxins,  Water  pollution  effects. 

A  critical  review  of  the  world-wide  use  of  toxi- 
cants in  the  reclamation  of  inland  fishing  waters  is 
based  on  a  review  of  the  literature  and  on  a  widely 
circulated  questionnaire.  The  eradication  of  un- 
desirable fishes  from  public  lakes  and  streams 
began  over  60  years  ago,  but  accelerated  over  the 
past  two  decades  as  wild  water  increasingly 
required  fish  management  and  as  improved  toxi- 
cants became  available.  Toxicants  such  as  the  or- 
ganochlorines  and  organophosphates,  borrowed 
from  agriculture,  are  being  replaced  with  controls 
that  are  more  specific  to  fish  or  more  appropriate- 
ly formulated  for  aquatic  application.  Formula- 
tions of  rotenone  and  antimycin  are  the  most  used, 


general  fish  toxicants  in  the  United  States;  TFM  is 
a  successful  selective  toxicant  for  larval  sea 
lampreys  in  tributaries  of  the  Great  Lakes;  and 
Squaxin  is  in  advanced  stages  of  development  as  a 
selective  toxicant  for  squawfishes  in  salmonid 
streams  on  the  west  coast  of  North  America. 
Twenty-nine  countries  have  apparently  used  or  are 
using  fish  toxicants  for  the  control  of  undesirable 
fishes.  (LeGore-Washington) 
W72-08O59 


THE  AGE  AND  GROWTH  OF  BROWN  TROUT 
(SALMO  TRUTTA)  AND  SCULPIN  (COTTUS 
SUPP.)  AS  IT  RELATES  TO  EUTROPHICATION 
IN  THE  JORDAN  AND  AUSABLE  RIVERS, 

Michigan   State   Univ.,   East   Lansing.   Dept.   of 

Fisheries  and  Wildlife. 

R.  F.  Quick. 

M.  S.  thesis,  1971.  86  p.  18  fig,  18  tab,  35  ref. 

OWRR  C-1663  (No  3153)  (1)  and  C-2205  (No  3388) 

(2). 

Descriptors:  'Eutrophication,  'Biomass,  'Bioin- 
dicators,  'Trout,  'Brown  trout,  'Sculpins, 
'Degradation  (Stream),  Aquatic  productivity, 
Productivity,  Water  pollution  effects,  Water  quali- 
ty, Number  fish  per  acre,  Standing  crops,  Sal- 
monids,  'Michigan. 

Identifiers:  Salmo  spp.,  Cottus  spp.,  'Jordan  River 
(Mich),  'Ausable  River  (Mich). 

Brown  trout  (Salmo  trutta)  and  two  species  of 
sculpins  (Cottus  bairdi  and  C.  cognatus)  were  col- 
lected from  sites  deemed  to  represent  a  gradient  in 
s'ages  of  eutrophication.  The  ages  of  the  trout 
were  estimated  by  analysis  of  scale  annuli,  and 
sculpins  were  aged  by  otolith  analysis.  Growth 
curves  were  then  constructed.  For  every  species, 
fish  of  comparable  age  were  larger  in  the  more 
eutrophic  streams.  The  population  density  of 
brown  trout  was  4,395/hectare  in  the  least 
eutrophic  site,  and  887/hectare  in  the  most 
eutrophic.  Total  trout  biomass  was  greatest  at  the 
latter  site.  It  is  suggested  that  these  three  species 
might  be  used  to  identify  changes  in  stream  quality 
through  corresponding  changes  in  the  growth  rate 
of  successive  year  classes  of  underyearlings. 
(LeGore-Washington) 
W72-08060 


RESPONSES  OF  SOME  ESTUARINE  FISHES 
TO  INCREASING  THERMAL  GRADIENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Dept.  of  Environmental  Resources;  and  Ichthylog- 

ical  Association,  Middletown,  Del. 

J.  J.  Gift,  and  J.  R.  Westman. 

Privately  published  monograph.  June  1971.  154  p.  8 

fig,  102  tab,  83  ref,  append. 

Descriptors:  'Water  temperature,  'Temperature, 
'Thermal  pollution,  'Fish  behavior,  'Animal 
behavior,  'Environmental  effects,  Heated  water, 
Thermal  stress,  Thermal  water,  Water  pollution 
effects,  Pollutants,  Silversides,  Perches,  Killi- 
fishes,  Striped  bass,  Shrimp,  Crabs,  Aquatic  en- 
vironment. 

Identifiers:  Flounder,  Puffer,  Bluefish,  Kingfish, 
Seahorse,  Pinfish,  Jack  crevalle,  Pseudoplu- 
ronectes  spp.,  Sphaeroides  spp.,  Bairdiella  spp., 
Pomatomus  spp.,  Menticirrhus  spp.,  Menidia  spp., 
Morone  spp.,  Fundulus  spp.,  Cyprinodon  spp., 
Hippocampus  spp.,  Lagodon  spp.,  Caranx  spp., 
Palaemonetes  spp.,  Callinectes  spp. 

The  projected  enormous  volumes  of  water  needed 
by  industry  for  cooling  purposes,  and  the  con- 
comitant thermal  loading,  make  it  increasingly  im- 
portant to  characterize  the  thermal  requirements 
of  fishes.  An  experimental  apparatus  was  designed 
to  produce  a  moving  thermal  gradient  of  2-3  F  over 
an  18  ft  long  tank.  It  was  used  to  determine  the 
upper  avoidance  temperatures  and  upper 
avoidance  breakdown  temperatures  of  some  im- 
portant estuarine  fishes  and  invertebrates.  These 
included  the  winter  flounder  (Pseudopluronectes 
americanus),  the  northern  puffer  (Sphaeroides 
maculatus),  the  silver  perch  (Bairdiella  chrysura), 


the  bluefish  (Pomatomus  saltatrix),  the  northern 
kingifsh  (Menticirrhus  saxatilis),  the  Atlantic  sil- 
versides (Menidia  menidia),  the  striped  bass 
(Morone  saxatilis),  the  white  perch  (Morone  amer- 
icana),  the  striped  killifish  (Fundulus  majalis).  the 
mummichog  (Fundulus  heteroclitis),  the 
sheepshead  minnow  (Cyprinodon  variegatus),  the 
spotted  seahorse  (Hippocampus  erectus),  the  pinf- 
ish (Lagodon  rhomboides),  the  crevalle  jack 
(Caranx  hippos),  the  grass  shrimp  (Palaemonetes 
vulgaris),  and  the  blue  crab  (Callinectes  sapidus). 
Responses  to  thermal  stimuli  were  affected  by  the 
past  thermal  history  and  the  size  of  the  organisms, 
and  by  the  season  of  the  year.  (LeGore-Washing- 
ton) 
W72-08061 


CADMIUM  IN  THE  ENVIRONMENT.  A  TOX- 
ICOLOGICAL  AND  EPIDEMIOLOGICAL  AP- 
PRAISAL, 

Karolinska  Institutet,  Stockholm,  (Sweden).  Dept. 
of  Environmental  Hygiene. 
L.  Friberg,  M.  Piscator,  and  G.  Nordberg. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  795,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971.  314  p.  45  fig,  32 
tab,  391  ref.  CPA  70-30. 

Descriptors:  'Cadmium,  'Air  pollution,  'Air  pol- 
lution effects,  'Metabolism,  Metals,  Public  health, 
'Toxicity,  Industrial  wastes. 
Identifiers:  Metabolic  diseases,  Respiratory  ef- 
fects, Hematopoiesis,  Gastrointestinal  effects, 
Cardiovascular  effects,  Bone  diseases,  Car] 
cinogens,  Itai-Itai  disease. 

A  review  on  cadmium  is  presented  with  a  focus  on 
the  understanding  of  the  toxic  action  of  cadmium 
and  the  relationship  between  dose  (exposure)  and 
effects  on  human  beings  and  animals.  The  follow- 
ing areas  are  discussed:  occurrence  of  cadmium 
possible  routes  of  exposure  and  daily  intake 
metabolism  of  cadmium;  respiratory  effects  anc 
dose-response  relationships;  systemic  effects  anc 
dose-response  relationships;  carcinogenic  anc 
genetic  effects;  and  the  Itai-Itai  disease.  (LeGorel 
Washington) 
W72-08062 


THE  TOXICITY  OF  2,4-D  AND  PICLORAV, 
HERBICIDES  TO  FISH, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Botany  am 

Plant  Pathology. 

M.  Sargent,  D.  Blazek,  J.  H.  Elder,  C.  A.  Lembi, 

and  D.  J.  Morre. 

Available  from  the  National  Technical  Informa 

tion  Service  as  PB-201  099,  $3.00  in  paper  copy 

$0.95  in  microfiche.  Purdue  University  and  Indi 

ana     State     Highway     Comm.    Joint     Highwa 

Research  Project.  Publication  No.  24,  Octobe 

1970.  22  p.  6  fig,  5  tab,  24  ref. 

Descriptors:  'Herbicides,  '2-4-D,  Water  pollutio 
effects,  Defoliants,  Freshwater  fish,  'Sunfishes 
Agricultural  chemicals,  Water  pollution  sources 
Agricultural  runoff,  Lethal  limit,  Pesticides 
Bioassay,  'Toxicity. 

Identifiers:  'Picloram,  'Tordon,  'Green  sunfist 
Lepomis  spp. 

The  effects  of  two  common  herbicides,  piclorat, 
or  Tordon  (4-amino-3,5,6-trichloropicolinic  acic 
and  2,4-D  (2,4-dichlorophenoxy-acetic  acid),  an 
their  salts  on  the  green  sunfish  (Lepomis  cyane 
lus)  were  studied.  With  2,4-D,  neither  the  acid  no 
commercial  salt  formulations  were  toxic  at  a  coi 
centration  of  0.0005  M.  However,  at  the  same  cot 
centration,  the  butoxy  ethanol  ester  of  2,4- 
proved  toxic  after  60  min  of  exposure.  Wit 
picloram,  the  99%  analytical  grade  material  w< 
nontoxic  at  0.0005  M.  However,  both  the  91' 
technical  picloram  and  the  22%  commercial  fo 
mulation  were  toxic,  suggesting  the  presence  of 
toxic  impurity  in  these  preparations.  Fish  wei 
quickly  immobilized  by  0.0005  M  techiiic 
picloram  but  did  not  die.  Recovery  time  varied  ; 
an   approximately   linear   function   of   treatme' 
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ime.  Upon  second,  third  and  fourth  exposures  the 
:ish  recovered  in  increasingly  shorter  times.  Liver 
:hanges  were  observed  even  in  those  fish  exposed 
o  0.0001  M  technical  grade  picloram.  Ester  formu- 
ations  of  both  herbicides  tend  to  increase  toxicity. 
3oth  herbicides  seemed  to  present  a  low  potential 
lazard  to  fish  from  normal  agricultural  or  industri- 
il  practice.  (Svensson-Washington) 
V72-08065 


rtERCURY   CONCENTRATIONS  IN   MUSEUM 
iPECIMENS  OF  TUNA  AND  SWORD  FISH, 

California  Univ.,  Irvine.  Dept.  of  Chemistry. 
}.  E.  Miller,  P.  M.  Grant,  R.  Kishore,  F.  J. 
iteinkruger,  and  F.  S.  Rowland. 
Icience,  Vol.  175,  No.  4026,  March  10,  1972,  p 
121-1 122.  1  tab,  3  ref .  AEC  AT-  (04-3)-34. 

)escriptors:  'Mercury,  'Absorption,  Water  pollu- 
ion  sources,  Public  health,  Water  pollution,  Path 
1   pollutants,    Pollutants,    *Neutron    activation 
nalysis.  Analytical  techniques, 
dentifiers:  Tuna  fish,  *Swordfish,  Pipefish. 

'he  mercury  levels  of  museum  specimens  of 
even  tuna  caught  62  to  93  years  ago,  and  a  sword- 
ish  caught  25  years  ago  were  determined  by  in- 
tmmental  neutron  activation  analysis.  These 
:vels  are  in  the  same  range  as  those  found  in 
pecimens  caught  recently.  Samples  of  the  original 
reservative  used  for  the  swordfish  were  available 
nd  were  analyzed  for  mercury  content.  No  mer- 
ury  was  detected.  A  pipefish  caught  at  the  same 
ime  as  the  swordfish  and  its  preservative  solution 
.-ere  also  analyzed.  Only  0.17  plus  or  minus  0.15 
ig/1  (dry  weight  basis)  of  mercury  was  found  in 
tie  pipefish.  The  preservative  contained  no  de- 
jctable  mercury.  (LeGore-Washington) 
m-08066 


1COLOGICAL  EFFECTS  OF  PESTICIDES  ON 
ION-TARGET  SPECIES, 

lornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Entomology 
nd  Limnology. 
>.  Pimentel. 

or  sale  by  the  Superintendent  of  Documents,  U. 
.  Government  Printing  Office,  Washington,  D.C. 
0402  Price  $2.00.  Executive  Office  of  the  Pre- 
ident,  Office  of  Science  and  Technology  Mono- 
raph.  June  1971.  220  p.  92  tab,  730  ref,  3  app. 

•escriptors:  *Water  pollution  effects,  'Pesticides, 
Pesticide  residues,  'Reviews,  'Lethal  limit, 
Agricultural  chemicals,  'Pesticide  drift,  'Pc.sti- 
ide  toxicity,  Water  pollution  sources,  Path  of  pol- 
itants,  Pollutants,  Toxicity,  Public  health,  Algi- 
ides,  Herbicides,  Fungicides,  Inorganic  pesti- 
ides,  Insecticides,  Organic  pesticides, 
hlorinated  hydrocarbon  pesticides,  Chemcon- 
ol,  Food  chains,  Pesticide  kinetics,  Toxins. 

he  available  evidence  is  summarized  concerning 
le  impact  of  pesticides  (insecticides,  herbicides 
id  fungicides)  on  individuals,  populations  and 
immunities  of  non-target  species.  For  each 
imed  pesticide,  pertinent  information  has  been 
resented  about  its  influence  on  mammals,  birds, 
shes,  amphibians,  molluscks,  arthropods,  an- 
;lids,  plants  and  microorganisms.  When  informa- 
jn  is  available,  each  pesticide's  persistence  and 
ological  concentration  in  food  chains  are  also 
msidered.  No  comments  are  made  concerning 
e  validity  of  reviewed  papers,  but  an  assessment 
the  total  evidence  relative  to  the  dangers  to  the 
:ology  of  populations,  communities  and 
:osystems  is  presented.  The  review  is  selective, 
eluding  only  the  information  considered  scien- 
rically  valid.  (LeGore-Washington) 
'72-08067 


1MNOLOGICAL       FACTORS       AFFECTING 
SSTICIDE  RESIDUES  IN  SURFACE  WATERS, 

;wa   State    Water    Resources    Research    Inst., 

mes. 

jjr  primary  bibliographic  entry  see  Field  05B. 

'72-08068 


DISTRIBUTIONAL  PATTERNS  IN  ASSEM- 
BLAGES OF  ATTACHED  DIATOMS  FROM 
YAQUINA  ESTUARY,  OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany; 

and    Oregon    State    Univ.,    Corvallis.    Dept.    of 

Statistics. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08141 


INFESTATION     OF     BENTHIC     CRUSTACES, 
FISH  EGGS,  AND  TROPICAL  ALGAE, 

Rhode  Island   Univ.,   Kingston.   Dept.   of  Bac- 
teriology and  Biophysics. 

P.  W.  Johnson,  J.  McN.  Sieburth,  A.  Sastry,  C.  R. 
Arnold,  and  M.  S.  Doty. 

Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 
962-969,  November  1971. 1  fig,  3  tab,  17  ref. 

Descriptors:  'Crustaceans,  'Marine  bacteria, 
'Water  quality,  Benthos,  Crabs,  Copepods, 
Marine  algae,  Shrimp,  Fish  eggs,  Fish,  Bacteria, 
Fish  parasites,  Antibiotics  (Pesticides),  Bacteri- 
cides, Atolls,  Cultures,  Sphaerotilus,  Cladophora. 
Identifiers:  Pleopods,  Uropods,  Enrichment,  Leu- 
cothrix  mucor,  Majuro  Atoll,  Marchall  Island, 
Polysiphonia  lanosa,  Chondrus  crispus,  Cod, 
Flounder,  Crab  eggs,  Pelagic  eggs,  Gadus  morhua, 
Grass  shrimp,  Green  crab,  Penicillium,  Strepto- 
mycin, Epiflora,  Walleye  larvae,  Shad,  Macroin- 
vertebrates,  Cyanophyceae. 

Characteristic  filaments  of  the  bacterium  Leu- 
cothrix  mucor  are  often  found  on  appendages  and 
eggs  of  benthic  marine  crustaceans  and  on  a  wide 
variety  of  algae.  Planktonic  Crustacea  and  fish 
eggs  can  become  infested  in  aquaria  in  the  absence 
of  antibiotics.  Death  of  cod,  flounder,  benthic  in- 
vertebrates, and  crab  eggs  has  been  attributed  to 
large  populations  of  L.  mucor.  Copepods,  shrimp, 
and  a  variety  of  crabs  can  be  infected.  Although  L. 
mucor  is  not  pathogenic,  it  may  cause  death  by 
causing  pelagic  eggs  to  sink  below  the  surface  and 
by  interfering  with  the  filtering  apparatus  of 
crustacean  larval  forms,  e.g.,  pleopods  and 
uropods.  Antibiotics  such  as  penicillin  and  strepto- 
mycin prevent  L.  mucor  development  and 
decrease  associated  mortality.  Examination  of  48 
marine  algae  samples  from  the  lagoon  at  Majuro 
Atoll  in  the  Marshall  Islands  showed  that  81  per- 
cent was  infected  by  the  bacteria.  Eighteen  ran- 
dom samples  showed  100  percent  infestation  upon 
enrichment.  These  observations  are  at  variance 
with  previous  reports  of  L.  mucor's  absence  or 
rarity  in  warm  waters.  Sphaerotilus  natans  is  the 
freshwater  coefficient  of  the  organism,  displaying 
the  same  effects  on  flora  and  fauna  of  the  areas  in- 
fested. (Mackan-Battelle) 
W72-08142 


SPECIES  DIVERSITY  OF  NET  ZOOPLANKTON 
AND  PHYSIOCHEMICAL  CONDITIONS  IN 
KEYSTONE  RESERVOIR,  OKLAHOMA, 

Wisconsin  State  Univ.,  Superior.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08143 


WATER  QUALITY  CRITERIA  DATA  BOOK, 
VOL.  1  -  ORGANIC  CHEMICAL  POLLUTION 
OF  FRESHWATER. 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 

Copy  available  from  GPO  Sup  Doc 
EP2.10:18010DPV12/70,  $3.50;  microfiche  from 
NTIS  as  PB-208  987,  $0.95.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  December,  1970.  379  p,  16  tab,  577  ref. 
EPA  Program  18010DPV12/70. 

Descriptors:  'Organic  compounds,  'Fresh  water, 
'Water  pollution  sources,  'Water  quality,  'Toxici- 
ty, Human  pathology,  Animal  pathology,  Public 
health,  Water  pollution  effects,  'Chemicals. 
Identifiers:  'Acute  toxicity,  'Chronic  toxicity, 
'Carcinogenicity,  Mutagenicity,  Teratogenicity, 
Tissue  concentrations. 


Four  hundred  ninety  six  organic  chemicals  have 
been  reported  to  be  found  or  are  suspected  to  be  in 
fresh  water.  Of  these,  sixty  six  have  identified.  As 
might  be  expected,  evidence  which  directly  relates 
the  presence  of  organic  chemicals  in  fresh  water 
with  human  health  is  generally  lacking.  Industrial 
sources  were  responsible  for  the  largest  number 
and  variety  of  structural  types  of  organic  chemical 
pollutants.  Reported  agricultural  sources  of  pollu- 
tants were  all  pesticides  and  domestic  sources 
were  all  detergents.  Animal  toxicity  consisted 
mainly  of  acute  toxicity  data.  Pesticides  were 
shown  to  be  the  most  acutely  toxic  organic  chemi- 
cals in  water  and  only  methyl  mercuric  chloride 
was  found  to  be  more  toxic.  Although  the  informa- 
tion on  chronic  threshold  doses  was  insufficient 
for  meaningful  interpretation,  the  organometallics 
ranked  high  in  chronic  toxicity  effects.  Of  one 
hundred  twenty  compounds  examined  for  car- 
cinogenicity in  animals,  22.5  percent  were  posi- 
tive. Of  thirty  two  compounds  examined  for 
teratogenicity  in  animals,  62.5  percent  were  posi- 
tive. Although  there  is  no  proven  chemical  mu- 
tagen for  man,  all  showed  some  effects  on  genetic 
material.  Factual  information  upon  which  quality 
criteria  of  water  can  be  rationally  based  is 
generally  lacking.  (See  also  W72-08158)  (EPA  ab- 
stract) 
W72-08157 


WATER  QUALITY  CRITERIA  DATA  BOOK, 
VOLUME  2  -  INORGANIC  CHEMICAL  POLLU- 
TION OF  FRESHWATER. 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 

Copy  available  from  GPO  Sup  Doc 
EP2.10:18010DPV  07/71,  $2.25;  microfiche  from 
NTIS  as  PB-208  988,  $0.95.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  July,  1971.  280  p,  3  fig,  13  tab,  276  ref.  EPA 
Program  18010DPV  07/71. 

Descriptors:  'Inorganic  compounds,  'Freshwater, 
'Water  pollution  sources,  'Water  quality,  'Toxici- 
ty, Human  pathology,  Animal  pathology,  Public 
health,  Water  pollution  effects,  'Chemicals. 
Identifiers:  'Acute  toxicity,  'Chronic  toxicity, 
'Carcinogenicity,  Mutagenicity,  Teratogenicity, 
Tissue  concentrations. 

A  survey  of  the  literature  dealing  with  inorganic 
chemical  compounds  was  conducted  to  obtain 
reference  data  relevant  to  the  establishment  of 
water  quality  criteria.  More  than  5,000  publica- 
tions were  reviewed.  While  nearly  300  inorganic 
species  may  exist  in  freshwater  only  87  were 
identified  in  the  literature.  A  wide  distribution  in 
concentrations  in  potable  and  polluted  water  was 
found.  Data  on  acute  toxicity,  carcinogenicity, 
mutagenicity,  and  teratogenicity  of  inorganic 
chemicals  have  been  tabulated.  Because  of  the 
design  of  most  of  these  lexicological  determina- 
tions, it  is  difficult  to  extrapolate  from  this  data  to 
human  health.  This  inability  is  furthered  in  that  the 
concentrations  of  many  materials  in  freshwater 
are  reported  in  terms  of  elemental  analysis  alone 
without  reference  to  the  ionic  or  complex  form  of 
the  material.  However,  toxicity  varies  with  the 
complex  ion  and  oxidation  state.  Correlations  have 
been  made  of  minimum  lethal  oral  dose  versus 
maximum  concentrations  reported  in  freshwater, 
and  of  minimum  chronic  toxic  dose  versus  max- 
imum concentration  reported  in  drinking  water. 
Examples  of  inorganic  species  which  approach  a 
safety  limit  have  been  observed.  (See  also  W72- 
08157)  (EPA  abstract) 
W72-08158 


EFFECT  OF  INDUSTRIAL  AND  DOMESTIC  EF- 
FLUENTS ON  THE  WATER  QUALITY  OF  THE 
COUER  D'ALENE  RIVER  BASIN, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-08163 
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FALLOUT  MN-54  AND  ZR-95  IN  WATER  AND 
FISHES  OF  FOUR  LAKES  IN  NORTHERN  ITA- 
LY, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Protection  Service. 
M.  C.  de  Bortoli,  P.  Gaglione,  and  O.  Ravera. 
Giornale  di  Fisica  Sanitaria  e  Protezione  Contro 
Le  Radiazioni,  Vol  13,  No  1,  p  72-77,  Jan-Mar 
1969.  2  fig,  3  tab,  29  ref.  From  14th  National  Conf. 
of  the  Italian  Assoc,  for  Health  Physics  and  Pro- 
tection from  Radiation,  Formia,  Italy,  May  29, 
1968. 

Descriptors:     *Fallout,     *Magnesium,     'Lakes, 

'Radioisotopes,  Water  pollution,  Water  pollution 

sources,  Aquatic  life,  Aquatic  animals,  Fish  diets, 

Public  health,  Food  chains. 

Identifiers:  Concentration,  Comparison,  Species, 

'Zirconium. 

The  comparison  between  the  54Mn  and  95Zr-95Nb 
concentration  in  the  fishes  collected  from  the  four 
lakes  shows  a  very  different  behaviour  for  the  two 
radionuclides.  For  example,  the  highest  concentra- 
tion of  95Zr-95Nb  and  the  lowest  of  54Mn  was 
found  in  the  fishes  of  Lake  Varese.  In  addition, 
the  54Mn  concentration  was  about  the  same  for 
the  three  fish  species,  whereas  the  95Zr-95Nb  con- 
centration showed  a  very  large  difference  among 
the  species.  For  example,  the  concentration  of 
Perca  was  about  25%  that  of  Scardinius.  The  dif- 
ferent behaviour  of  the  two  nuclides  may  be  due  to 
many  reasons,  such  as  the  different  geochemistry 
and  physico-chemical  form  and  the  different  role 
played  in  the  fish  metabolism  and  in  the  food-web. 
(Houser-ORNL) 
W72-08236 


UPTAKE  AND  EXCRETION  OF 

RADIOCOBALT  BY  A  FRESHWATER  MOL- 
LUSC, (UNIO  MANCUS  VAR.  ELONGATULUS), 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Biology  Div. 

0.  RaVera,  M.  Merlini,  and  S.  Musso. 
Giornale  Di  Fisica  Sanitaria  e  Protezione  Contro 
Le  Radiazoni,  Vol  3,  No  4,  October-December 
1969,  p  301-305.  English  summary.  From  14th  Na- 
tional Conf  of  the  Italian  Assoc  for  Health  Physics 
and  Protection  from  Radiation,  Formia,  Italy,  May 
29,  1968. 

Descriptors:  'Radioisotopes,  'Cobalt, 

'Radioecology,  'Water  pollution,  'Water  pollu- 
tion effects,  'Water  pollution  sources,  'Aquatic 
life,  Waste  water  disposal,  Effluents,  Absorption, 
Crustaceans,  'Mollusks. 

Identifiers:  Concentration,  Transfer,  Reconcen- 
tration,  Excretion. 

Radioactive  cobalt,  primarily  60Co  is  one  of  the 
most  important  isotopes  discharged  by  the  Ispra 
Center  into  the  Creek  Novellino,  an  affluent  of 
Lake  Maggiore  (Lago  Maggiore).  Since  it  is  well 
known  that  bivalves  (LameUibranchs)  concentrate 
transition  elements  to  a  great  extent,  the  bivalve 
Unio  mancus  of  Lago  Maggiore  was  chosen  for 
the  study  of  radiocobalt.  It  is  a  Lamellibranch  with 
a  wide  distribution  and  a  high  population  density  in 
the  lake.  Studies  or  radiocobalt  uptake  and  loss 
were  undertaken  both  in  the  laboratory  and  in  na- 
ture (Creek  Novellino).  It  appears  that  this  mollusc 
is  able  to  concentrate  measurable  amounts  of 
radiocobalt  even  when  the  activity  in  the  environ- 
ment is  extremely  low.  The  factors  involved  in 
these  processes  are  presented  and  discussed. 
(Houser-ORNL) 
W72-08237 


CONSEQUENCES  OF  EFFLUENT  RELEASE: 
ESTIMATES  OF  DOSE  TO  NORTHERN  HEMI- 
SPHERE POPULATION  GROUPS  FROM  KRYP- 
TON-85  EMITTED  BY  A  SINGLE  NUCLEAR 
FUEL-REPROCESSING  PLANT, 
California  Univ.,  Livermore  Lawrence  Radiation 
Lab. 

B.  Knox,  and  K.  R.  Peterson. 
Nuclear  Safety,  Vol  13,  No  2,  p  130-135,  March- 
April  1972.  1  fig,  5  tab,  6  ref. 


Descriptors:  'Nuclear  power  plants,  'Nuclear 
energy,  'Fuels,  'Uranium,  'Effluents,  'Krypton 
radioisotopes,  'Population,  Animal  populations, 
Aquatic  populations,  Environmental  effects,  Air 
circulation,  Climatology,  Meteorology,  Wind 
velocity,  Asia,  Fallout. 

Identifiers:  Dose,  Population  exposure,  Dose  cal- 
culation, Atmospheric,  Global  circulation. 

Estimates  of  the  population  dose  (man-rems)  at 
close-in  to  hemispheric  distances  from  a  single 
nuclear  fuel-reprocessing  plant  (FRP)  have  been 
calculated.  The  highest  doses  occur  in  close  prox- 
imity to  the  plant  or  where  the  population  is  large. 
Asia  experiences  the  largest  population  dose,  prin- 
cipally because  of  its  dense  population;  natural 
radioactivity  yields  a  significantly  higher  expo- 
sure. The  population  within  1000  km  of  the  plant 
has  the  next  highest  population  dose,  because  of 
proximity.  The  smallest  doses  occur  in  polar  and 
equatorial  latitudes.  The  procedure  outlined  is  ap- 
plicable to  all  existing  or  planned  FRPs,  provided 
that  effluent-release  information  is  available. 
Hence  it  is  possible  to  ascertain  the  population 
dose  from  all  FRPs  and  to  compare  the  results 
with  internationally  accepted  standards.  In  this  ap- 
plication, however,  a  multicompartment  model 
would  probably  yield  improved  estimates.  It  is  ex- 
pected that  the  aquatic  population  groups  would 
receive  doses  equal  to  those  of  the  land  groups. 
(Houser-ORNL) 
W72-08241 


THE  EFFECTS  OF  DIATOMS  ON  THE  LAR- 
VICIDAL  ACTIVITY  OF  DURSBAN, 
NOVEMBER  1969  -  MARCH  1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 
Arsenal,  Md. 

D.  R.  Roberts,  and  T.  A.  Miller. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-724  647,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Entomological  Special  Study 
No  31-002-71,  1970.  14  p,  2  fig,  3  tab,  4  ref,  1  ap- 
pend. 

Descriptors:  'Larvicides,  'Diatoms,  'Chemcon- 
trol,  'Pesticides,  Insect  control,  Larvae, 
Mosquitoes,  'Insecticides,  Ultraviolet  radiation, 
Hydrogen  ion  concentration,  Water  pollution  ef- 
fects, Water  pollution  control. 
Identifiers:  'Dursban,  Nitzchia  spp.,  Culex 
pipiens,  Pesticide  degradation,  O-O-diethyl  O-  (3- 
5-6-trichloro-2-pyridyl)  phosphorothioate. 

A  colony  of  field  collected  diatoms  was 
established  in  the  laboratory  and  used  to  study  in- 
teractions between  the  diatoms,  the  3rd-4th  instar 
larvae  of  Culex  pipiens  quinquefasciatus,  and  Dur- 
sban (0,0-diethyl  O-  (3,5,6-trichloro-2-pyridyl) 
phosphorothioate).  Comparative  observations  of 
diatom  cell  density  and  the  pH  of  the  culture  medi- 
um indicated  that  pH,  in  itself,  could  be  used  as  a 
measure  of  increasing  cell  density  and  the 
metabolic  state  of  the  diatom  culture.  Dursban  at  a 
rate  of  0.4  mg/l  had  an  adverse  effect  on  the 
degradation  rate  of  Dursban.  Diatoms  appeared  to 
accumulate  definite  quantities  of  Dursban,  but  the 
amounts  were  minute  relative  to  the  total  amount 
of  insecticide  present  in  the  culture  medium. 
Diatoms  had  no  significant  effect  on  the  larvicidal 
activity  of  Dursban.  Most  of  the  loss  of  Dursban 
from  the  culture  medium,  and  the  corresponding 
decrease  in  larvicidal  activity,  was  attributed  to  ul- 
traviolet degradation  of  the  insecticide.  (Svensson- 
Washington) 
W72-08242 


EFFECTIVENESS  OF  9.9  PERCENT  DURSBAN 
IN  POLYETHYLENE  APPLIED  AS  A  PRE- 
SEASON LARVICIDE,  FEBRUARY  -  APRIL 
1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08243 


FLOATING  LABORATORY  FOR  STUDY  01 
AQUATIC  ORGANISMS  AND  THEIR  EN 
VIRONMENT, 

National  Marine  Fisheries  Service,  Seattle,  Wash 
For  primary  bibliographic  entry  see  Field  09C. 
W72-08244 


ALASKA'S  FISHERY  RESOURCES-  THI 
SOCKEYE  SALMON, 

National  Marine  Fisheries  Service,  Seattle,  Wash 
W.  L.  Hartman. 

Available  from  the  National  Technical  Informs 
tion  Service  as  COM-7 1-00596,  $3.00  in  pape 
copy,  $0.95  in  microfiche.  Fishery  Leaflet  63< 
March  1971.  8  p,  8  fig,  2  tab,  8  ref. 

Descriptors:  'Sockeye  salmon,  'Fish  manage 
ment,  'Commercial  fishery,  'Fish  conservation 
Alaska,  Salmon,  Fisheries,  Fish  migration,  Fisl 
ing,  Marine  fisheries,  Lake  fisheries,  Strear 
fisheries,  Anadromous  fish,  Juvenile  fish,  Frj 
Salmonids,  Smolt,  Fish  reproduction,  Spawning 
Life  cycles. 

Identifiers:  'Oncorhynchus  nerka,  'Alaska 
fishery  resources,  Fishery  resources,  Baseline  sti 
dies. 

Sockeye  salmon,  Oncorhynchus  nerka,  ar 
produced  in  river-lake  systems  of  Canada,  Alask 
and  the  Soviet  Union.  Alaska  production  ha 
averaged  $32  million  to  the  wholesaler  annuall 
since  1945;  the  value  was  $72  million  in  196! 
Female  sockeye  salmon  carry  about  3,500  egg 
and  spawn  in  late  fall  in  lake  inlets  and  outlets  an 
in  the  lakes  themselves.  The  following  sprinf 
inch-long  fry  emerge  and  migrate  at  night  to  tb 
lakes.  After  spending  1-4  years  in  the  nurser 
lakes,  the  fish  migrate  in  schools  to  feedin 
grounds  in  the  Pacific  Ocean.  After  1,  2  or  3  year 
at  sea,  the  maturing  sockeye  salmon  retur 
through  the  coastal  waters  to  the  freshwab 
spawning  grounds.  Sockeye  salmon  when  grow 
weigh  6-9  pounds  and  are  an  average  24  in.  lonj 
They  are  captured  by  a  Japanese  high  seas  gill  m 
fishery,  an  American  inshore  gill  net  fishery,  an 
the  Alaskan  native  subsistence  fishery  in  the  rivei 
and  lakes.  The  State  of  Alaska  manages  th 
inshore  fishery.  (Svensson-Washington) 
W72-08245 


THE  USE  OF  WATER-QUALITY  SIMULATIO 
MODELS  IN  THE  ANALYSIS  OF  THE  THEI 
MAL  EFFECTS  PROBLEM, 

RAND  Corp.,  Santa  Monica,  Calif . 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08257 


SIMULATION  OF  THE  ANNUAL  ECOLOG 
CAL  CYCLE  OF  BENTHIC  MARINE  PLANT; 
--EELGRASS  IN  IZEMBEK  LAGOON,  ALASK; 

Brigham  Young  Univ.,  Provo,  Utah.  Dept.  of  Cr< 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08263 


LIMNOLOGICAL  INVESTIGATIONS  C, 
TEXAS  IMPOUNDMENTS  FOR  WATE 
QUALITY  MANAGEMENT  PURPOSES, 

Texas  Univ.,  Austin.  Center  for  Research  in  Wat 

Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08307 


WATER  QUALITY  PROTECTION  FOR  I 
LAND  LAKES  IN  WISCONSIN:  A  COF 
PREHENSIVE  APPROACH  TO  WATER  POLL 
TION, 

Wisconsin   Univ.,   Madison.   School   of   Natui 

Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08349 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


INETICS  OF  ALGAL  GROWTH  IN  AUSTERE 
IEDIA, 

lbany  County  Sewer  District,  N.Y. 

.  C.  McDonald,  R.  D.  Spear,  R.  J.  Lavin,  and  N. 

.  Clesceri. 

i:  Properties  and  Products  of  Algae,  Plenum 

ress  1970,  p  97-105,  5  fig,  2  tab,  5  ref. 

escriptors:  *Algae,  'Growth  rates,  *Nutrients, 
ultures,  Inhibition,  Oligotrophy,  Phosphorus, 
itrogen,  'Eutrophication,  Laboratory  tests, 
'ater  quality  control,  'Kinetics,  *Chlorophyta, 
lgal  control,  *New  York. 

lentifiers:  *Selenastrum  capricornutum,  *Algal 
owth,  'Lake  George  (NY). 

ilenastrum  capricornutum  is  a  uni-cellular  green 
ga  which  is  easy  to  culture  in  the  laboratory  and 
is  been  documented  as  having  produced 
lisance  blooms  in  European  lakes.  S.  capricornu- 
m  was  cultured  in  laboratory  using  the  Basic 
SM  medium  of  the  provisional  algal  assay 
ocedure  (PAAP)  and  a  10  to  1  dilution  of  Gor- 
im's  medium  with  an  increase  in  sodium  car- 
>nate  concentration  to  50  mg/1  as  a  pH  control 
d.  Dilution  water  for  both  media  preparations 
as  glass  distilled  water  and/or  0.45  micron  mem- 
ane  filtered  Lake  George  water  (an  oligotrophic 
>ft  water).  After  growth  rates  had  been 
itablished  in  the  various  media,  distilled  water, 
id  Lake  George  water  combinations,  the  concen- 
ations  of  nitrogen  and  phosphorus  were  reduced 
i  one  half  and  one  quarter  of  the  full  amount  and 
;w  growth  rate  levels  at  each  concentration  were 
icertained.  Results  demonstrated  an  inhibitory 
feet,  as  evidenced  by  reduced  growth  rates, 
hen  Lake  George  water  was  used  as  dilution 
ater  in  either  medium.  The  extent  and  causative 
ictors  for  such  inhibition  became  the  focal  point 
ir  further  investigation.  Results  also  showed  that 
ie  nitrogen  concentration  in  modified  tenth  Gor- 
im's  medium  may  be  reduced  to  one-half  the 
jsited  level  without  any  significant  growth  rate 
langes  for  Selenastrum  capricornutum.  (Lowry- 
exas) 
'72-08376 


rREAM   POLLUTION  FROM   FEEDLOT  RU- 
OFF, 

ansas  State  Dept.  of  Health,  Topeka.  Environ- 

ental  Health  Services. 

orprimary  bibliographic  entry  see  Field  05B. 

'72-08390 


HARACTERISTICS  AND  EFFECTS  OF  CAT- 
LE  FEEDLOT  RUNOFF, 

obert  S.  Kerr  Water  Research  Center,  Ada, 

kla. 

orprimary  bibliographic  entry  see  Field  05B. 

'72-08401 


FFECTS  OF  AGRICULTURAL  DISCHARGES 
<TO  FRESH  WATER  LAKES, 

range  County  Pollution  Control  Dept.,  Orlando, 

la. 

orprimary  bibliographic  entry  see  Field  05B. 

'72-08402 


OLYCHLORINATED  BIPHENYLS:  TOXICITY 
0  CERTAIN  PHYTOPLANKTERS, 

late  Univ.  of  New  York,  Stony  Brook.  Marine 

rience  Research  Center. 

.  S.  Fischer,  J.  L.  Mosser,  T.  C.  Teng,  and  C.  F. 

'urster. 

:ience,  Vol.  175,  p  191-192,  14  January  1972.  1 

g,  18  ref. 

escriptors:  *Polychlorinated  biphenyls, 
-hlornated  hydrocarbon  pesticides,  'Pesticide 
>xicity,  *DDT,  Pesticides,  Phytoplankton, 
iatoms,  Algae,  Marine  algae,  Aquatic  algae, 
uglena,  Chlamydomonas. 

lentifiers:  Freshwater  algae,  Thalasiosira  spp., 
celetonema  spp.,  Dunaliella  spp. 


The  growth  rates  of  two  species  of  marine  diatoms 
were  reduced  by  polychlorinated  biphenyls 
(PCB's),  widespread  pollutants  of  the  marine  en- 
vironment, at  concentrations  as  low  as  10-25 
micrograms/1.  In  contrast,  a  marine  green  alga  and 
two  species  of  freshwater  alga  were  not  inhibited 
at  these  or  higher  concentrations.  The  sensitivity 
of  these  species  to  PCB's  paralleled  their  sensitivi- 
ty to  DDT  (l,l,l-trichloro-2,2-bis  (p-chlorophen- 
yDethane).  (Svensson-Washington) 
W72-08436 


MERCURY  LEVELS  IN  MUSCLE  TISSUES  OF 
PRESERVED  MUSEUM  FISH, 

Michigan  Dept.  of  Natural  Resources,  Lansing. 
R.  J.  Evans,  J.  D.  Bails,  and  F.  M.  D'ltri. 
Research  Report  (1971),  28  p,  3  fig,  3  tab,  17  ref. 
OWRRA-051-MICH(1). 

Descriptors:  'Mercury,  'Lake  Erie,  Metals,  Ab- 
sorption, Water  pollution  effects,  Public  health, 
Great    Lakes,    Lampreys,    Water   quality,    Fish 
physiology. 
Identifiers:  'Lake  St.  Clair,  Muskellunge. 

Flameless  atomic  absorption  spectrophotometry 
was  used  to  establish  the  total  mercury  levels  in  57 
preserved  fish  specimens  of  various  species  col- 
lected in  the  Lake  St.  Clair-Western  Lake  Erie  re- 
gion of  the  Great  Lakes  between  the  years  of  1920- 
1965.  Only  five  fish  were  found  to  contain  mercury 
levels  above  0.5  mg/1:  three  large  muskellunge  col- 
lected in  Lake  St.  Clair  in  1939  (2.38,  1.57  and  1.58 
mg/1)  and  two  adult  sea  lampreys  collected  in  the 
Clinton  River  tributary  to  Lake  St.  Clair  in  1938 
(0.90  and  1.29  mg/1).  A  trend  was  established  relat- 
ing the  mercury  content  of  selected  categories  of 
fishes  with  the  year  and  location  of  collection  for 
the  fish  specimens.  The  1970-71  mercury  levels  in 
fish  from  the  two  study  areas  were  found  to 
average  more  than  those  preserved  museum 
specimens  in  the  same  categories  taken  from  the 
same  area.  (LeGore-Washington) 
W72-08437 


TROUBLED  WATERS,  LAKE  ERIE  1971. 

Social  Technology  Systems,  Inc.,  Newton,  Mass. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  449,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Prepared  for  Lake  Erie  Con- 
gress, Erie,  Pa.,  July  12-14,  1971.  121  p,  3  tab,  31 
ref,  2  app. 

Descriptors:  'Lake  Erie,  'Great  Lakes,  'Reviews, 
'Mercury,  'Pesticides,  'Eutrophication,  'Water 
pollution  control,  'Thermal  pollution,  Lakes, 
Water  pollution  effects,  Water  pollution  sources, 
Water  quality,  Abatement,  Regulation. 
Identifiers:  Pollution  abatement. 

The  intent  of  this  publication  is  to  present  an 
anthology  on  Lake  Erie's  problems  and  prospects 
presented  in  clear  English.  Topics  are  not  covered 
in  depth,  but  a  broad  overview  of  the  subjects  of 
pollution  and  pollution  abatement  are  provided. 
The  first  section  of  the  work  reproduces  conversa- 
tions between  experts  in  various  fields,  who 
discussed  water  movements  in  Lake  Erie,  life  and 
death  in  Lake  Erie,  and  human  mechanics.  The 
second  section  is  composed  of  topical  abstracts  in 
several  areas,  including  mercury  and  pesticide 
contamination,  eutrophication,  bacteria,  thermal 
pollution,  physical  characteristics,  pollution  con- 
trol, and  institutional,  economic  and  political  fac- 
tors affecting  Lake  Erie  pollution  abatement. 
These  abstracts  are  not  definitive  statements,  but 
they  very  briefly  recapitulate  the  state  of  the  art  in 
each  field  as  it  appears  in  the  literature.  (LeGore- 
Washington) 
W72-08438 


DISTRIBUTION  OF  AQUATIC  MACRO-FAUNA 
IN  A  MARSH  ON  WEST  GALVESTON  BAY, 
TEXAS  AND  POSSD3LE  EFFECTS  THEREON 


RESULTING    FROM     IMPOUNDMENTS    FOR 
SHRIMP  CULTURE, 

Texas  A  and  M  Univ.,  College  Station,  Agricul- 
tural Extension  Service. 
J.  C.  Parker,  H.  W.  Holcomb,  Jr.,  W.  G. 
Klussmann,  and  J.  C.  McNeill,  IV. 
Texas  A  AND  M  University,  Sea  Grant  Publica- 
tion No.  TAMU-SG-71-208,  March  1971.  32  p,  4 
fig,  3  tab,  18ref.GH-101. 

Descriptors:  'Aquiculture,  'Biological  communi- 
ties, 'Marsh  management,  Shellfish  farming, 
Shrimp,  Habitats,  Marshes,  Aquatic  biology, 
Planning,  Management,  Texas. 
Identifiers:  'Galveston  Bay  (Texas),  Marsh  ecolo- 
gy- 

A  survey  was  conducted  to  identify  the  macrofau- 
na  of  a  marsh  adjacent  to  West  Galveston  Bay, 
Texas.  The  factors  affecting  their  distribution 
were  studied  for  evaluation  of  changes  which 
might  result  from  large  areas  of  marsh  being  im- 
pounded for  shrimp  culture.  Results  indicate  that 
construction  of  large  scale  impoundments  for 
shrimp  culture,  at  the  expense  of  removing 
flooded  grasslands,  would  alter  the  physical  fea- 
tures of  the  marsh  and  reduce  the  habitats  suitable 
for  year-round  survival  of  the  stable  macrofauna. 
In  addition,  competitor  and  predator  control  in 
these  ponds  would  require  the  removal  of  all 
aquatic  macrofauna  other  than  shrimp.  The  impact 
of  these  changes  on  the  total  marsh  ecosystem  is 
not  known  but  should  be  considered  and  studied  in 
detail  before  ponds  are  constructed.  Conceivably, 
marsh  areas  could  be  managed  so  as  to  insure  a 
reasonable  amount  of  habitat  for  the  stable 
macrofauna  while  allowing  ample  lands  for  shrimp 
culture.  (LeGore-Washington) 
W72-08439 


TOXICITY    OF    2,4-D    AND    PICLORAM    TO 
FRESH  WATER  ALGAE, 

Purdue  Univ.,  Lafayette,  Ind. 
J.  H.  Elder,  C.  A.  Lembi,  and  D.  J.  Morre. 
Purdue  Univ.  and  Indiana  Highway  Comm.  Joint 
Publication  No.  23,  1970. 10  p,  4  tab,  7  ref. 

Descriptors:  'Pesticide  toxicity,  'Water  pollution 

effects,  Bioassay,  Pesticides,  Herbicides,  2-4-D, 

Plant  growth   regulators,   Algae,   Aquatic   algae, 

Chlorella. 

Identifiers:  Tordon,  Freshwater  algae,  Picloram, 

Pediastrum,  4-amino-3,5,6-trichloropicolinic  acid, 

2,4-dichlorophenoxyacetic  acid. 

The  solubility  of  2,4-D  acid  in  water  is  approxi- 
mately 0.0025  M,  that  of  picloram  0.0018  M. 
Therefore,  the  highest  concentration  tested  was 
0.001  M.  At  this  concentration,  no  effect  was  ob- 
served on  most  of  the  organisms  with  2,4-D  and 
none  of  the  organisms  with  picloram.  With  techni- 
cal picloram,  motile  species  were  found  to  lose 
motility  at  0.001  M  and  0.005  M,  but  not  at  0.0001 
M.  The  toxic  principle  is  an  impurity  in  the  techni- 
cal picloram  tentatively  identified  as  2  (3,4,5,6- 
tetrachloro-2-pyridyl)  guanidine.  The  results  show 
that  the  potential  hazard  of  2,4-D  or  picloram  to 
both  freshwater  and  marine  algae  from  terrestrial 
runoff  water  or  from  direct  or  indirect  contamina- 
tion is  nil.  Certain  2,4-D  derivatives  (particularly 
esters)  may  be  substantially  more  toxic  than  the 
parent  acid.  In  this  regard,  it  will  be  necessary  to 
examine  a  number  of  2,4-D  derivatives  in  different 
formulations  to  seek  those  which  will  result  in 
minimum  damage  to  algae,  fish  and  other  aquatic 
organisms.  There  is  no  evidence  for  biological 
magnification  of  either  2,4-D  or  picloram  in  algae. 
(Svensson-Washington) 
W72-08440 


BLUE  CRAB  STUDY   IN  CHESAPEAKE  BAY, 
MARYLAND, 

Maryland  Fish  and  Wildlife  Administration,  An- 
napolis. 
R.  L.  Lippson. 

Available  from  the  National  Technical  Informa- 
tion  Service  as  COM-71-01134,   $3.00  in  paper 
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copy,  $0.95  in  microfiche.  Univ.  of  Maryland, 
Natural  Resources  Inst.,  Ref.  No.  70-46,  1970.  17 
p,4fig.  NOAA  PL  88-309. 

Descriptors:  *Crabs,  *Commercial  shellfish, 
'Chesapeake  Bay,  'Maryland,  Crustaceans,  Shell- 
fish, Aquatic  populations,  Animal  growth,  Ecolog- 
ical distribution,  Growth  rates,  Food  abundance, 
Forecasting. 
Identifiers:  *Blue  crab,  Callinectes  spp.,  Seafood. 

Juvenile  blue  crabs  were  sampled  in  Chesapeake 
Bay  during  1969  to  monitor  movements, 
abundance,  and  growth  rates.  Push-net  sampling 
was  conducted  at  12  stations.  Commercial  sized 
crabs  were  sampled  by  data  sheets  directed  to 
packers  and  individual  crabbers.  The  great 
abundance  of  blue  crabs  in  Chesapeake  Bay  dur- 
ing 1969  may  have  caused  a  depletion  of  available 
food,  with  the  result  that  some  crabs  were  in  a 
semi-starved  condition.  Crowding  may  have  had  in 
inhibiting  effect  upon  feeding.  Predictions  based 
upon  this  study,  which  were  released  to  the  com- 
munications media  and  seafood  industry,  were 
substantially  correct  and  were  released  early 
enough  that  seafood  processors,  commercial 
fisherman,  sports  fishermen  and  tourists  could 
take  advantage  of  the  record  number  of  blue  crabs 
present  in  Chesapeake  Bay  during  1969. 
(Svensson,  Washington) 
W72-08441 


A  SURVEY  OF  THE  OYSTER  AND  OYSTER 
SHELL  RESOURCES  OF  ALABAMA, 

Alabama  Dept.  of  Conservation,  Dauphin  Island. 
Seafoods  Div. 
E.B.May. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72  10012,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Alabama  Marine 
Resources  Bulletin  No.  4,  Feb.  1971.  63  p,  12  fig, 
13  tab,  52  ref,  2  app.  NOAA  7301000/PL  88-309. 

Descriptors:  'Oysters,  'Resources,  'Alabama, 
'Commercial  shellfish,  Pesticides,  Water  pollution 
effects,  Fisheries,  Shellfish,  Marketing,  Mapping. 
Identifiers:  'Fishing  grounds,  'Economic  surveys, 
•Oyster  reefs,  Animal  ecology,  Seafood,  Pollu- 
tion, Position,  Biological  survey,  Shell  dredging. 

The  public  oyster  reefs  and  buried  shell  deposits  in 
Alabama  were  mapped  and  inventoried.  Second 
order  survey  was  used  to  establish  triangulation 
stations  for  mapping.  There  are  3,064  acres  of 
natural  oyster  reefs  in  Alabama.  The  average 
oyster  harvest  from  1948  through  1968  was 
1,220,000  pounds,  valued  at  $415,000.  An  average 
of  655  handtong  fishermen  earned  $638/yr  from 
1948  through  1968.  The  fishery  is  valued  at 
$1,660,000  annually,  which  is  about  four  times  the 
dockside  value.  Average  annual  production  is  398 
pounds  of  meats/acre,  with  a  present  value  to 
fishermen  of  $200/acre.  If  the  economics  of  the 
fishery  are  considered,  each  acre  contributes 
$542/yr  to  the  area  economy.  Pollution  closure  of 
oyster  reefs  results  in  an  average  loss  to  the  fisher- 
men of  $l,671/day.  About  2,000  acres  of  private 
oyster  bottoms  produce  12%  of  Alabama's 
landings  and  are  valued  at  $147/acre/yr.  SCUBA 
and  random  square  yard  quadrats  were  used  to 
sample  oyster  reefs.  The  distribution  of  samples 
components  was  homogenous.  (Svensson- 
Washington) 
W72-08442 


EVALUATION  OF  TOXICITY  OF  SELECTED 
TNT  WASTES  ON  FISH,  PHASE  I-ACUTE  TOX- 
ICITY OF  ALPHA-TNT  TO  BLUEGILLS,  1 
JANUARY  1970-31  OCTOBER  1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 
Arsenal,  Md. 
G.  L.  Pederson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-725  572,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Sanitary  Engineering  Special 
Study  No.  24-007-70/71.  (1970).  35  p,  11  fig,  6  tab, 
10  ref,  3  append. 


Descriptors:  'Water  pollution  effects,  'Lethal 
limit,  'Sunfishes,  'Nitrates,  'Nitrites,  'Toxicity, 
Bioassay,  Water  pollution  sources,  Water  quality, 
Aquatic  animals,  Fish,  Freshwater  fish,  Inorganic 
compounds,  Pollutants. 
Identifiers:  *TNT,  Trinitrotoluene. 

The  acute  toxicity  of  alpha-TNT  (2,4,6  trinitrot- 
luene)  to  bluegills  was  determined  relative  to 
variations  in  water  temperature  or  in  water  hard- 
ness. Ninety-six  hour  LC-50  values  ranged  from 
2.3  to  2.8  mg/1  of  alpha-TNT.  Water  temperature 
significantly  affected  the  toxicity  of  alpha-TNT, 
i.e.  lower  concentrations  were  required  to  ellicit 
toxicity  at  10C  than  at  25C.  Water  hardness  had  no 
apparent  effect.  (LeGore-Washington) 
W72-08443 


EVALUATION  OF  POLYMER  FORMULA- 
TIONS OF  DURSBAN  AS  MOSQUITO  LARVI- 
CIDES,  APRIL-OCTOBER  1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 
Arsenal,  Md. 

T.  A.  Miller,  and  L.  L.  Nelson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-729  344,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Entomological  Special  Study 
No.  31-014-71.  (1971).  27  p,  5  fig,  4  ref,  8  append. 

Descriptors:  'Chem  control,  'Mosquitoes,  'Insec- 
ticides, 'Application  methods,  Bioassay,  Diptera, 
Insects,  Public  health,  Larvae,  Aquatic  insects, 
Pesticides,  Insect  control,  Rates  of  application, 
Water  pollution  sources,  Water  pollution  effects. 
Identifiers:  'Dursban. 

The  larvicidal  effectiveness  of  three  polymer  for- 
mulations of  Dursban  (0,0-diethyl  0-  (3,5,6- 
trichloro-2-pyridyl)phosphorothioate)  was  com- 
pared with  that  of  Dursban  water  emulsion  formu- 
lation. The  three  polymer  formulations  were:  9.9% 
Dursban  in  polyethylene;  10%  Dursban  in  polyvi- 
nyl chloride;  and  11.5%  Dursban  in  chlorinated 
polyethylene.  The  effectiveness  of  the  various  for- 
mulations was  monitored  on  a  weekly  basis  by  gas 
chromatographic  residue  analysis  and  by  bioassay 
with  4th  instar  larvae  of  Culex  pipiens  quinque- 
fasciatus.  Although  the  polymer  formulations  pro- 
vided effective  long-term  control  of  mosquito  lar- 
vae, they  are  not  presently  recommended  for  use. 
(LeGore-Washington) 
W72-08444 


THE  RESPONSE  OF  FISH  POPULATIONS  IN 
THE  WABASH  RIVER  TO  HEATED  EF- 
FLUENTS, 

DePauw  Univ.,  Greencastle,  Ind.  Dept.  of  Zoolo- 
gy- 

J.  R.  Gammon. 

Presented  at  3rd  National  Symposium  on 
Radioecology,  May  11,  1971,  Oak  Ridge,  Tennes- 
see. 38  p,  6  fig,  3  tab,  29  ref.  OWRR  B-031-IND 
(2). 

Descriptors:  'Water  pollution  effects,  'Thermal 
pollution,  'Fish  conservation,  Water  pollution 
sources,  Heated  water,  Path  of  pollutants,  Water 
temperature,  Electric  power,  Fish  populations, 
Fish  behavior,  Effluents,  'Indiana. 
Identifiers:  'Wabash  River. 

Eight  fossil-fueled  electric  generating  stations  with 
a  combined  capacity  of  2,348  megawatts  line  the 
banks  of  the  Wabash  River,  with  an  additional  500 
Mw  expansion  planned  for  1972.  Most  of  the 
present  research  effort  was  expended  at  two  sites, 
one  thermally  modified  and  one  unmodified,  on 
the  middle  Wabash  River,  with  short-term  collec- 
tions at  several  other  points.  Relative  indices  of 
abundance  for  various  species  of  fish  were  ob- 
tained and  water  temperatures  recorded.  Direct 
mortality  induced  by  temperature  was  never  ob- 
served during  the  study,  undoubtedly  because  of 
the  ability  of  fish  to  detect  and  avoid  waters  which 
exceed  optimum  temperatures.  There  were  some 
consistent  differences  in  composition  of  the  fish 
populations  at  the  two  sites,  seemingly  attributa- 
ble, at  least  in  part,  to  the  presence  of  a  heated  ef- 


fluent from  a  power  station.  Some  species  were 
virtually  eliminated  from  the  thermally  elevated 
zones  during  the  summer,  while  others  were  at- 
tracted to  the  heated  water.  Most  species  absent  in 
the  summer  returned  in  the  fall  when  temperatures 
moderated.  Specific  information  on  several  spe- 
cies is  presented.  (Svensson-Washington) 
W72-08446 


SURVEY    OF    MARINE    WASTE    DEPOSITS, 
NEW  YORK  METROPOLITAN  REGION, 

State  Univ.  of  New  York,  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08447 


NEW  YORK  DEPARTMENT  OF  ENVIRON- 
MENTAL CONSERVATION-FOREST  SERVICE 
COOPERATIVE  GYPSY  MOTH  SUPPRESSION 
PROJECT  1971  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 
Forest  Service,  (USDA)  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  992F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  12,  1971.  53  p,  82  ref,  1 
app. 

Descriptors:  'Chemcontrol,  'Carbamate  pesti- 
cides, 'Pesticide  toxicity,  'Pesticide  drift,  Pesti- 
cides, Insecticides,  Forest  management,  Conser- 
vation, Insect  control,  Pest  control,  Viruses, 
Water  pollution  effects,  Water  pollution  sources, 
'New  York. 

Identifiers:  'Sevin,  'Gypsy  moth,  Forest 
resources,  Defoliation,  Gardona,  Dylox,  Dispar- 
lure,  Genetic  control,  Bacillus  thuringiensis,  'En- 
vironmental Impact  Statements. 

In  1970  an  estimated  5.5  million  acres  of  forest 
land  in  New  York  were  infested  by  the  gypsy 
moth.  Of  this  total,  429,000  acres  were  defoliated 
in  1970.  The  New  York  Dept.  of  Environmental 
Conservation  proposed  to  treat  290,000  acres  of 
state  and  private  woodlands  in  1971.  The  purpose 
was  to  protect  forest  resources  from  imminent 
damage  by  the  gypsy  moth.  The  beneficial  effects 
of  the  proposed  spraying  would  be  protection  of 
forest  resources  that  people  value  for  air  purifica- 
tion, temperature  modification,  recreation, 
esthetics,  shade,  wildlife  habitats,  watershed  pro- 
tection, and  timber  production.  The  adverse  ef- 
fects of  spraying  are  also  considered  and  evalu- 
ated. Carbaryl  (Sevin)  is  a  carbamate  insecticide 
and  is  effective  against  a  large  number  of  insects, 
including  the  target  pest.  Carbaryl  is  toxic  to  bees; 
it  is  a  suspected  teratogen;  and  it  is  toxic  to 
shrimps,  crabs,  molluscs,  and  aquatic  insects. 
(LeGore-Washington) 
W72-08448 


SAN  MARCOS  NATIONAL  FISH  HATCHERY, 
HAYS  COUNTY  TEXAS  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C. 

For  primary  bibliographic  entry  see  Field  081. 
W72-08449 


THE  CELL  WALL  OF  MARINE  AU- 
TOTROPHIC BACTERIA, 

Woods  Hole  Oceanographic  Institution,  Mass. 
C.  C.  Remsen. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-725  837,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report,  Reference 
No.  71-43.  1971.  19  p,  10  fig,  2  tab,  41  ref,  1  app. 
N00014-69-C-0184  NR  137-806. 

Descriptors:  'Cytological  studies,  'Marine  bac- 
teria, 'Bacteria,  Microbiology,  Microorganisms. 
Aquatic  bacteria,  Methane  bacteria,  Water  pollu- 
tion effects,  Nitrogen  fixing  bacteria. 
Identifiers:  'Ultrastructure,  'Cell  envelope,  'Cell 
wall,  Bacterial  structure ,  'Autotrophic  bacteria.     . 
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A  study  was  made  of  the  ultrastructure  and  com- 
position of  the  cell  envelope  of  different  marine 
autotrophic  bacteria.  While  emphasis  was  placed 
on  the  marine  nitrifying  bacteria,  numerous  strains 
of  photosynthetic  and  methane  oxidizing  bacteria 
were  also  examined.  These  studies  indicate  that 
there  are  basic  arrangements  for  macromolecular 
subunits  on  the  cell  envelope  of  marine  au- 
totrophic bacteria  which  seem  to  transcend  spe- 
cies a.id  physiological  differences.  Similarity  in  ul- 
trastructure appears  to  be  related  to  common 
ecological  patterns.  (LeGore-Washington) 
W72-08450 


BACTERIOSTASIS    OF    ESCHERICHIA    COLI 
BY  THE  HERBICIDE  PARAQUAT, 

Edgewood  Arsenal,  Md. 
C.  L.  Davison,  and  B.  Papirmeister. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-726  518,  $3.00  in  paper  copy, 
50.95  in  microfiche.  Proceedings  of  the  Society  for 
Experimental  Biology  and  Medicine,  Vol.  136,  No. 
2,  p  359-364,  February  1971.  3  fig,  1  tab,  14  ref.  In: 
Edgewood  Arsenal  Special  Publication  EASP  100- 
106. 

Descriptors:   *Paraquat,   'Herbicides,  *Bacteria, 
'Coliforms,    'Bactericides,    'Inhibition,   Organic 
pesticides,  Pesticides,  Sulfur  compounds,  Water 
pollution  effects  Lethal  limit,  *E.  coli. 
Identifiers:  Bacterial  physiology,  Bacteriostats. 

rhe  effects  of  the  herbicide  paraquat,  1.1' 
iimethyl-4,4'-bipyridilium  dichloride  (Gramoxone 
W  and  Weedol)  on  Escherichia  coli  B/r  and  E.  coli 
Bs-1  were  studied.  These  bacterial  strains  are, 
respectively,  radiation  resistant  and  radiation  sen- 
sitive derivatives  of  E.  coli  B.  It  was  found  that 
paraquat  is  powerfully  bacteriostatic  against  E. 
:oli.  In  the  range  of  0.00001  to  0.001  M,  paraquat 
showed  similar  dose-dependent  inhibitory  effects 
mi  growth  rate,  synthesis  of  DNA,  RNA,  mes- 
senger RNA,  protein,  and  glucose  utilization.  At 
[hese  concentrations,  no  significant  effect  on  the 
nacterial  membrane  was  observed  as  measured  by 
the  release  of  intracellular  phosphate  pools.  How- 
:ver,  approximately  90%  of  the  exposed  bacteria, 
30th  the  radiation  resistant  and  the  radiation  sensi- 
tive strain,  and  T  sub  1  bacteriophage  were  killed 
it  0.01  M.  A  limited  study  on  the  HeLa  cell  in- 
licated  that  these  mammalian  cells  were  also  more 
sensitive  to  the  latter  concentration.  (LeGore- 
Washington) 
W72-08451 


rHE  FATE  AND  EFFECTS  OF  PESTICIDES  IN 
AQUATIC  ENVIRONMENTS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Forestry 

ind  Conservation. 

[.  Hamelink. 

(1971).  17  p,  3  fig,  34  ref.  OWRR  A-017-IND  (2). 

Descriptors:  'Pesticide  kinetics,  'Path  of  pollu- 
tants, 'Model  studies,  Absorption,  Adsorption, 
Pesticide  drift,  Water  pollution  effects,  Theoreti- 
:al  analysis,  Water  pollution,  Water  quality ,  Pollu- 
tants, Pesticide  residues. 

Pesticide  kinetics  within  a  lake  are  described  by 
viewing  the  lake  as  a  huge  separatory  funnel,  with 
water  representing  one  liquid  phase,  fish  and  in- 
vertebrates as  other  liquid  phases,  and  algae  and 
sediments  as  solid  phases.  Principles  of  chro- 
natography  are  applied  to  this  system.  Algae  and 
sediments  are  considered  adsorbants,  inver- 
tebrates as  extractors,  and  fish  as  multi-phase 
exchange  systems.  It  is  argued  that  bioassays  are 
becoming  inadequate  to  provide  information 
required  for  further  progress,  and  that  models 
sased  upon  known  physical  laws  possess  the 
potential  for  elucidating  processes  occurring  in  our 
scosystem.  (LeGore-Washington) 
W72-08452 


rHE    FATE     OF    NITROGEN     IN    AQUATIC 

ECOSYSTEMS, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 


Dennis  R.  Keeney. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  217,  $3.00  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison.  Eutrophication  Intormation  Pro- 
gram, Literature  Review  No  3,  1972.  59  p.  4  fig,  13 
tab,  198  ref.  OWRR  W-117  (No  1614)  (4). 

Descriptors:  'Nitrogen,  'Aquatic  environment, 
Productivity,  Sediments,  Nitrification,  Oxidation- 
reduction  potential,  Denitrification,  Nitrogen  fixa- 
tion, Nitrogen  cycle,  Ammonia,  Nitrates,  Model 
studies,  Dissolved  oxygen,  Carbon,  Distribution, 
Phosphorus,  Eutrophication,  Algae,  Aquatic 
weeds,  Phytoplankton,  Oligotrophy,  Hardness 
(Water),  Soils,  Amino  acids,  Dredging,  Sulfur,  Or- 
ganic matter,  Hydrogen  ion  concentration,  Bac- 
teria, Fungi,  Runoff,  Water  pollution  sources, 
Precipitation  (Atmospheric),  Groundwater, 
Streams,  Seepage,  Drainage,  Marshes,  Diversion, 
Waste  water  treatment,  Ion  exchange. 
Identifiers:  Lake  Mendota  (Wis),  Bantam  Lake 
(Conn),  Trout  Lake  (Wis),  Sediment  compaction. 

This  review  of  198  papers  considers  the  many 
aspects  of  nitrogen  in  aquatic  ecosystems. 
Evidence  indicates  that  algae  can  use  organic  and 
inorganic  forms  of  nitrogen  and  that  ammonium  is 
used  preferentially  by  some  species.  Because  of 
the  many  transformations  involved,  the  concentra- 
tions of  various  nitrogen  species  in  lake  waters 
vary  widely  and  are  the  net  result  of  numerous  en- 
vironmental factors  influencing  rate  of  nitrogen 
immobilization,  mineralization,  nitrification,  and 
denitrification.  The  large  potential  source  of 
nitrogen  to  lakes  from  sediments  is  illustrated. 
Nitrogen  requirements  for  algal  growth  must  be 
met  from  sources  other  than  just  the  nitrogen  in 
water.  The  oxidation-reduction  system  in  lakes  is 
discussed  extensively.  The  relative  roles  of  vari- 
ous biological  entities  (bacteria,  fauna,  and  flora) 
responsible  for  nitrogen  assimilation  and  release 
will  vary  with  the  system  and  with  changes  in 
morphological,  physical  and  chemical  variables 
within  a  given  system.  Nitrification,  denitrifica- 
tion, and  nitrogen  fixation  with  the  organisms  re- 
lated to  them  are  detailed.  (Jones-Wisconsin) 
W72-08459 


ZINC  AND  COBALT  BIOCONCENTRATION 
AND  TOXICITY  IN  SELECTED  ALGAL  SPE- 
CIES, 

Oklahoma  Univ.,  Oklahoma  City.  Dept.  of  En- 
vironmental Health. 

R.  D.  Coelman,  R.  L.  Coleman,  and  E.  L.  Rice. 
Botanical  Gazette,  Vol  132,  No  2,  p  102-109,  1971. 
Illus. 

Identifiers:  'Algae,  Chlorella  vulgaris,  'Cobalt, 
Euglena  viridis,  Pediastrum  tetras,  'Toxicity, 
'Zinc,  Food  chains,  'Biocontrol. 

The  investigation  was  concerned  with  toxicity  and 
bioconcentration  of  Zn  and  Co  in  3  spp.  of  algae  as 
reflected  by  growth  inhibition,  algal  accumulation 
of  metal,  and  percentage  uptake.  Although  there 
was  generally  an  overall  growth  decrease  from 
lower  to  higher  metal  concentrations  (with  the  ex- 
ception of  the  2  x  Zn  concentration),  increased  uo- 
take  and  concentration  of  metals  occurred  in  all  3 
algal  spp.  Therefore,  the  lower  cellular  weights 
resulting  from  high  metal  concentrations  were 
more  effective  in  accumulating  Zn  and  Co. 
Chlorella  vulgaris  had  a  higher  percentage  uptake 
of  Zn  but  a  lower  percentage  uptake  of  Co  than  did 
Euglena  viridis  and  Pediastrum  tetras.  Chlorella 
vulgaris  thrived  in  surprisingly  high  concentrations 
of  Zn.  Euglena  viridis  concentrated  the  greatest 
amount  of  Zn,  while  both  P.  tetras  and  E.  viridis 
had  a  higher  affinity  for  Co  than  did  C.  vulgaris. 
Concentration  of  metal  to  an  extreme  degree  was 
evident  in  all  species  studied.  The  3  spp.,  there- 
fore, could  accumulate  trace  metals  to  an  extent  in 
all  species  studied.  The  3  spp.,  therefore,  could  ac- 
cumulate trace  metals  to  an  extent  that  might  make 
them  toxic  in  the  food  chain.  Moreover,  all  test 
species  could  be  effective  as  biological  filters  to 
help  remove  Zn  and  Co  from  polluted  water.- 
Copyright  1972,  Biological  Abstracts,  Inc. -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-08469 


LABORATORY  STUDIES  ON  TOLERANCE  OF 
AQUATIC  INSECTS  TO  HEATED  WATERS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Zoology. 
Arden  R.  Gaufin,  and  Stephen  Hern. 
J  Kans  Entomol  Soc.  44  (2):  240-245.  1971. 
Identifiers:       Amphipoda,       Aquatic,       Atherix 
variegata,  Cinygmula  par,  Diptera,  Ephemerop- 
tera,   Heated,    Insects,    Laboratory,    Plecoptera, 
Tolerance,  Trichoptera. 

The  mature  larvae  of  15  spp.  of  aquatic  insects 
(Diptera,  Ephemeroptera,  Plecoptera,  and 
Trichoptera)  and  the  scud  (Amphipoda)  were 
tested  to  determine  their  relative  sensitivity  to 
heated  waters  under  laboratory  conditions.  The 
temperature  at  which  50%  died  after  96  hr.  was 
recorded  as  the  lethal  temperature.  This  ranged 
from  11.7  C  for  the  torrential  stream  mayfly, 
Cinygmula  par  Eaton,  to  32.6  C  for  the  snipefly 
Atherix  variegata  Walker.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08473 


ON  THE  MEASUREMENT  OF  PRIMARY 
PRODUCTION  AND  BIOGENIC  REAERATION 
IN  FLOWING  WATERS:  1.  LABORATORY 
COMPARISON  OF  THE  METHODS,  (IN  GER- 
MAN), 

Bundesanstalt    fuer    Gewasserkunde,     Coblenz 
(West  Germany). 
D.  Mueller,  and  H.  Knoepp. 
Internationale  Revue  de  Gesamten  Hydrobiologie, 
Vol  56,  No  1,  p  49-67.  1971.  English  summary. 
Identifiers:  Aeration,  Laboratory  tests,  Measure- 
ment,  Plants,   'Analytical  techniques,   'Primary 
productivity,  'Reaeration. 

The  amount  of  02  produced  by  green  plants  (pri- 
mary production)  is  of  considerable  importance  in 
the  metabolism  of  flowing  waters.  From  the  sani- 
tary engineering  point  of  view  the  gross  produc- 
tion of  02  is  not  as  important  as  the  net  production 
by  photosynthesis,  the  'biogenic  reaeration  rate.' 
This  net  production,  however,  cannot  be  mea- 
sured by  direct  methods.  Three  possible  methods 
for  primary  production  measurements  were  used 
in  simultaneous  laboratory  experiments,  and  were 
investigated  as  to  their  suitability  for  measure- 
ments of  net  02  production:  the  light-dark-bottle 
and  C-14  methods  currently  used  in  limnology,  as 
well  as  the  electrometrical  registration  of  diurnal 
02  curves  with  membrane  covered  electrodes.  Se- 
ries of  tests  were  carried  out  in  different  ranges  of 
02  concentration.  The  production  values  obtained 
by  these  3  methods  coincided  fairly.  The  correla- 
tion between  values  obtained  by  the  C-14  method 
and  the  2  02  methods  was  not  very  satisfactory. 
The  coincidence  of  values  obtained  by  the  light- 
dark-bottle  method  with  those  calculated  from  re- 
gistration of  diurnal  curves  was  fairly  good.  The 
registration  of  diurnal  curves  proved  to  be  espe- 
cially convenient  for  the  estimation  of  the  primary 
production  of  larger  flowing  waters.  The  in- 
terpretation of  diurnal  curves  according  to  McCor- 
nell's  method  should  be  preferred.  The  influence 
of  gas  transfer  through  the  water  surface  on 
production  values  almost  compensates  itself  dur- 
ing a  1  day  period;  only  in  the  case  of  very  unsym- 
metrical  diurnal  curves  should  allowance  be  made 
for  this  diffusion.  The  relationship  between  gross 
and  net  productions  and  their  relation  to  biological 
aeration  are  discussed.  Contrary  to  gross  produc- 
tion, net  production  cannot  be  determined  precise- 
ly .--Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08478 


ECOSOCIOLOGICAL  INVESTIGATIONS  ON 
THE  BERENDONK  POND  AND  ON  THE  KER- 
MISDAHL:  A  CONTRIBUTION  TO  THE 
HYDROBIOLOGY  OF  WATERS  OF  THE  RE- 
GION OF  LOWER  RHINE  RIVER  (IN  GER- 
MAN), 

J.  Hild.andK.Rehnelt. 
Vegetatio.  Vol  22  (1-3):  p  65-82, 1971.  Illus. 
Identifiers:    Berendonk,    'Eutrophication,    Ger- 
many,  'Hydrobiology,   Kermisdahl,   Ponds,   *R- 
hine  River,  Vegetation. 
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The  Berendonk  pond  and  the  Kermisdahl  have 
waters  of  different  degrees  of  eutrophication. 
Their  development  depends  on  the  influences  of 
the  Niers  or  the  Rhine  River.  The  former  has 
resulted  from  peat  removal  from  a  fen  on  the 
lower  terrace  of  the  left  bank  of  the  Rhine.  The 
latter  is  a  meander  of  the  Rhine.  The  vegetation  in- 
dicate the  advanced  eutrophication  of  the  pond, 
but  they  are  poorly  developed  in  and  around  the 
Kermisdahl.  The  different  kinds  of  vegetation  in 
both  waters  is  caused  by  hydrographic-hydrologic 
conditions,  principally  currents  and  current  speed, 
form  of  the  basins  and  water  depth.  The 
hydrochemical  conditions  give  a  final  explanation 
for  the  specific  vegetation  in  both  waters.  Secon- 
dary influences  of  the  Niers  and  the  Rhine  cannot 
be  excluded. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08480 

5D.  Waste  Treatment  Processes 


NOVEL  WATER  TREATING  AND  STORAGE 
APPARATUS, 

Dow  Chemical  Co.,  Midland,  Mich.  (Assignee). 
William  C.  Bauman. 

U.  S.  Patent  No  3,630,378,  4  p,  2  fig,  1  ref ;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
893,  No  4,  p  1344,  December  28,  1971. 

Descriptors:  'Patents,  *Water  treatment,  Equip- 
ment, Treatment  facilities,  'Reverse  osmosis, 
'Electrodialysis,  Water  pollution  treatment,  Pota- 
ble water,  Pollution  abatement,  Desalination, 
•Waste  water  treatment. 

Apparatus  consists  of  a  storage  vessel  for  treated 
water  and  another  for  untreated  water.  A  water 
treatment  unit  leads  from  the  untreated  water  to 
the  treated  water  unit.  When  treated  water  is  being 
withdrawn,  untreated  water  at  line  pressure  flows 
in  at  the  bottom  of  the  first  vessel  displacing  the 
treated  water.  When  service  water  is  being 
withdrawn  for  use,  untreated  water  at  line  pres- 
sure flows  in  at  the  top  of  the  second  vessel  dis- 
placing the  waste  effluent.  When  no  service  water 
or  treated  water  is  being  withdrawn  a  pump  con- 
tinues to  draw  untreated  water  from  the  bottom  of 
the  first  vessel  and  from  the  top  of  the  second  ves- 
sel and  feeds  it  to  the  water  treating  unit.  (Sinha- 
OEIS) 
W72-07976 


SEWAGE  FILTER  UNIT, 

Astrotronic  Research  Ltd.  (Canada)  (Assignee). 
Frederick  J.  Brooks. 

U.  S.  Patent  No  3,630,377,  3  p,  5  fig,  7  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
893,  No  4,  p  1344,  December  28, 1971. 

Descriptors:  'Patents,  Sewage,  'Filters,  'Filtra- 
tion, 'Bacteria,  'Ultrasonic,  'Waste  water  treat- 
ment, Equipment,  'Sound  waves,  'Sewage  treat- 
ment, Pollution  abatement,  Water  pollution  treat- 
ment. 
Identifiers:  'Ultrasonic  treatment. 

The  sewage  first  passes  through  a  bed  of  aggregate 
which  serves  as  a  screen  and  reduces  the  turbu- 
lence. The  liquid  then  flows  upward  through  a  se- 
ries of  filter  units  which  contain  screens.  After  the 
solid  material  has  been  screened  from  the  water, 
the  water  is  subjected  to  ultrasonic  treatment  to 
destroy  bacteria.  (Sinha-OEIS) 
W72-07977 


ROTATING     BIOLOGICAL     WASTE    TREAT- 
MENT SYSTEM, 

Environmental     Pollution     Control     Co.,     Inc., 

Oconomowoc,  Wis. 

Robert  H.  Joost. 

U.  S.  Patent  No  3,630,366,  3  p,  4  fig,  3  ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

893,  No  4,  p  1341 ,  December  28, 1971. 


Descriptors:  'Patents,  'Waste  water  treatment, 
'Biological  treatment,  Bacteria,  'Biological  ox- 
ygen demand,  Biocontrol,  Biodegradation,  Water 
purification,  'Sewage  treatment,  'Liquid  wastes, 
Pollution  abatement,  Water  pollution  treatment. 

A  rotating  disc  waste  treatment  system  consists  of 
a  series  of  closely  spaced  vertical  discs  mounted 
on  a  horizontally  driven  shaft.  The  shaft  is  slowly 
rotated  by  power  driven  equipment  and  alternately 
dips  the  disc  surfaces  into  the  waste  material  and 
then  into  the  air.  A  biomass  is  quickly  established 
on  the  disc  surface.  The  biomass  oxidizes  the 
waste  material  into  metabolic  byproducts  and  ex- 
cess cell  material.  The  treated  water  containing 
these  solids  is  directed  to  a  secondary  clarifier  for 
separation.  (Sinha-OEIS) 
W72-07978 


TRANSPORTABLE  LIQUID  WASTE  TREAT- 
MENT PLANT, 

Energy  Systems,  Inc.,  Melbourne,  Fla. 
David  D.  Woodbridge,  Thomas  A.  Nevin,  William 
R.  Garrett,  and  Leland  A.  Mann. 
U.  S.  Patent  No  3,630,365,  4  p,  1  fig,  12  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893,  No  4,  p  1341 ,  December  28, 1971 . 

Descriptors:  'Patents,  'Irradiation  filtration, 
'Liquid  wastes,  'Sewage  treatment,  Gamma  rays, 
Pollution  abatement,  'Biological  treatment,  Water 
pollution  treatment,  Treatment  facilities,  Flow 
systems,  'Waste  water  treatment. 

A  transportable  liquid  waste  treatment  plant  may 
be  built  in  the  form  of  railroad  cars  or  barges  or 
ships.  Liquid  waste  is  received  in  a  large  tank 
which  provides  for  mixing  of  the  liquid  and  for 
flow  regulation  to  the  system.  The  mixture  then 
enters  a  biological  reactor  tank.  The  mixture  next 
passes  into  a  unit  for  separating  solids.  The 
separated  concentrate  is  removed  from  the 
system.  The  separated  effluent  may  be  filtered  and 
the  liquid  passed  through  a  gamma  radiation  ir- 
radiator. The  effluent  may  then  be  filtered  again  to 
remove  dead  bacteria  and  the  like.  (Sinha-OEIS) 
W72-07979 


TREATMENT  OF  SEWAGE, 

Texaco  Inc.,  New  York  (Assignee). 

Edward  L.  Cole,  and  Howard  V.  Hess. 

U.  S.  Patent  No  3,507,788,  4  p,  1  fig,  4  ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

873,  No  3,  p  888,  April  21,  1970. 

Descriptors:  'Patents,  'Sewage  treatment,  Equip- 
ment, 'Organic  wastes,  Chemical  oxygen  demand, 
'Oxidation,  Pollution  abatement,  Water  pollution, 
'Waste  water  treatment,  Water  treatment,  Water 
quality,  'Industrial  wastes,  'Municipal  wastes, 
Separation  techniques. 

Biological  sewage  wastes  are  treated  by  carboniz- 
ing water-soluble  and  water-insoluble  organic 
matter  with  heat  under  elevated  pressure  in  the 
absence  of  free  oxygen  to  form  solid  coke.  After 
the  solid  coke  is  removed,  the  remaining  treated 
waste  water  is  subjected  to  oxidation  at  elevated 
temperature  and  pressure  to  yield  effluent  of  low 
COD.  (Sinha-OEIS) 
W72-07980 


WATER  SLUDGE  SEPARATION  SYSTEM  AND 
METHOD, 

Dorr-Oliver,  Inc.,  Stamford,  Conn.  (Assignee). 
Peter  Frederick  Johnson. 

U.  S.  Patent  No  3,504,795,  3  p,  3  fig,  4  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
873,Nol,p  125,  April  7, 1970. 

Descriptors:  'Patents,  Separation  techniques, 
Sludges,  Water  pollution  treatment,  Pollution 
abatement,  'Sewage  treatment,  'Sewage  sludges, 
'Waste  water  treatment. 


A  tank  has  an  impervious  bottom  and  side  walls 
and  is  divided  into  at  least  two  compartments  by  a 
vertical  perforated  partition.  Sludge  to  be 
thickened  and  support  liquid  are  fed  into  their 
respective  compartments  so  that  the  level  of  each 
rises  at  the  same  rate.  As  the  liquid  level  in  the 
draw  compartment  drops,  the  water  bands  in  the 
sludge  compartment  flow  through  the  partition 
into  the  draw  off.  The  operation  is  continued  until 
all  water  bands  are  removed.  The  thickened  sludge 
is  removed  and  the  cycle  renewed.  (Sinha-OEIS) 
W72-07981 


WATER  TREATMENT  PROCESS  FOR  IM- 
PROVED GRAVITY  FILTERING  AND 
BACKW  ASHING, 

Roderick  M.  Willis,  and  Charles  L.  Oldfather. 
U.  S.  Patent  No  3,506,125,  2  p,  1  fig,  4  ref,  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
873,  No  2,  p  457,  April  14,  1970. 

Descriptors:  'Patents,  'Filters,  Water  purifica- 
tion, Pollution  abatement.  Water  pollution  treat- 
ment, 'Waste  water  treatment,  'Filtration,  Water 
treatment,  Aeration,  Bubbles. 
Identifiers:  'Air  bubbles,  Backwash  water, 
'Gravity  filters. 

Pressurized  water  saturated  with  air  or  other  gas  is 
injected  into  the  downflowing  water  above  the 
filter  media.  Air  bubbles  attach  themselves  to  fil- 
terable particles  and  float  them  to  the  surface  for 
removal.  The  same  procedure  occurs  during  the 
backwash  cycle  when  air  bubbles  are  injected  into 
the  upflowing  backwash  water.  (Sinha-OEIS) 
W72-07982 


INFRASONIC    ACTIVATION    OF    DESALINA- 
TION MEMBRANES, 

For  primary  bibliographic  entry  see  Field  03A. 
W72-07983 


APPARATUS  FOR  PURIFYING  WASTE 
WATER, 

August  Schreiber. 

U.  S.  Patent  No  3,495,712, 4  p,  11  fig,  3  ref;  Patent 
Abstracts  Section,  Official  Gazette  Vol  871,  No  3, 
p808,  February  17, 1970. 

Descriptors:  'Patents,  Equipment,  'Waste  water 
treatment,  'Aeration,  Pollution  abatement,  Water 
pollution  treatment,  'Sludge  treatment,  Water  pu- 
rification, Aerated  lagoons. 

An  aeration  tank  is  fitted  with  a  movable  ventilat- 
ing device  which  includes  a  frame  that  carries  a 
baffle  or  damming  device  for  imparting  the 
horizontal  flow  to  the  sludge  and  waste  water  mix- 
ture. It  may  also  have  a  ventilator  at  the  bottom  to 
force  air  bubbles  to  rise  through  the  stream  of  ac- 
tivated sludge  and  waste  water.  (Sinha-OEIS) 
W72-07984 


PROCESS  FOR  WASHING  OPEN  OR 
GRAVITATIONAL  FILTERS  FOR  THE  PURIFI- 
CATION OF  WATER, 

Andre  R.  Resonnet. 

U.  S.  Patent  No  3,503,505,  2  p,  6  fig,  3  ref;  Patent 
Abstracts  Section,  Official  Gazette  Vol  872,  No  5, 
p  1522,  March  31,  1970. 

Descriptors:    'Patents,   Filters,   'Water  purifica- 
tion. Equipment,  'Filtration,  'Waste  water  treat- 
ment, Pollution  abatement,  'Water  treatment. 
Identifiers:  'Gravity  filters. 

An  elongated  coffer  opening  downward  has  a 
device  for  the  injection  of  washing  water.  The 
coffer  is  pivotally  suspended  on  a  mobile  bridge.  A 
series  of  nozzles  fed  by  pipes  conduct  the  wash 
water  liito  the  filtering  layers  below.  The  dirty 
water  is  drawn  off  by  a  separate  pipe  system.  (Sin- 
ha-OEIS) 
W72-07985 
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(EVERSE  OSMOSIS  APPARATUS, 

Desalination  Systems,  Inc.,  San  Diego,  Calif.  (As- 

:ignee). 

-or  primary  bibliographic  entry  see  Field  03A. 

V72-07986 


METHOD  AND  EQUIPMENT  FOR  ACTIVATED 
.LUDGE  PROCESSING  OF  SEWAGE, 

•assavant-Werke  (Germany).  (Assignee). 

osef  Huber  Kilchberg. 

J.  S.  Patent  No  3,505,212,  4  p,  3  fig,  3  ref ;  Official 

jazette  of  the  United  States  Patent  Office,  Vol 

l73,Nol,p217,April7,1970. 

Descriptors:  'Patents,  Equipment,  'Sewage  treat- 
nent,  'Activated  sludge,  'Aeration,  Pollution 
ibatement,  Biodergradation,  Sludge  treatment, 
Treatment  facilities,  Water  pollution  treatment, 
'Waste  water  treatment,  Water  treatment,  Sewage 
.ludge. 

iffluent  from  the  primary  settling  tank  is  in- 
roduced  into  a  first  phase  tank  in  which  it  is  mixed 
vith  return  sludge  to  provide  a  heavily  loaded  but 
ightly  concentrated  mixed  liquor  which  is  aerated, 
nixed  and  concentrated.  In  the  second  phase  tank, 
onditions  should  be  favorable  for  precipitation  so 
hat  the  effluent  may  be  relatively  free  of 
suspended  solids.  Continuous  circulation  is  main- 
ained  in  both  treatment  phases  but  at  different 
velocities  and  flow  patterns.  This  provides  high 
liological  efficiency  while  reducing  the  power 
equirements  for  aeration  and  circulation.  (Sinha- 
DEIS) 
W72-07987 


UETHOD  AND  APPARATUS  FOR  PURIFYING 
V  NATURAL  BODY  OF  WATER, 

vlartin  Marietta  Corp.,  New  York.  (Assignee), 
rlarold  V.  Anthony,  and  George  P.  Fulton. 
J.  S.  Patent  No  3,505,213,  7  p,  3  fig,  6  ref;  Official 
jazette  of  the  United  States  Patent  Office,  Vol 
{73,  No  l.p  217,  April  7,  1970. 

descriptors:  'Patents,  'Water  purification,  Heat 
;xchangers,  'Oxidation,  Pollution  abatement, 
'Dissolved  oxygen,  'Waste  water  treatment, 
Water  pollution  treatment,  Equipment. 

\  method  and  apparatus  are  provided  for  adding 
ixygen  and  other  matter  to  a  natural  body  of  water 
o  accelerate  and  increase  the  efficiency  of  the  ox- 
dation  of  pollutants.  Liquid  oxygen  is  converted 
nto  a  gaseous  state  and  is  then  diffused  into  the 
water.  Gaseous  oxidation  catalysts  and  gaseous 
jxidizing  agents  are  used  to  increase  the  efficiency 
)f  the  process.  (Sinha-OEIS) 
IV72-07988 


METHOD  OF  TREATMENT  OF  LIQUIDS  BY 
KEVERSE  OSMOSIS, 

Desalination  Systems,  Inc.,  Escondido,  Calif.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  03A. 
IV72-07989 


PROCESS  FOR  THE  DESTRUCTION  OF  CYA- 
NIDE IN  WASTE  SOLUTIONS, 

Enthone,  Inc.,  West  Haven,  Conn.  (Assignee). 
(ohn  L.  Morico. 

E  S.  Patent  No.  3,505,217,  6  p,  1  tab,  2  ref;  Offi- 
:ial  Gazette  of  the  United  States  Patent  Office, 
Vol.  873,  No.  1 ,  p.  218,  April  7, 1970. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Chemical  wastes,  Pollution  abatement,  'Industri- 
il  wastes. 
Identifiers:  'Cyanide,  'Aldehyde. 

rhe  waste  solution  containing  cyanide  is  mixed 
with  one  or  more  aldehydes  and/or  a  water  soluble 
bisulfite  addition  reaction  product  at  room  tem- 
perature until  the  cyanide  has  been  converted  into 
i  nontoxic  form.  The  term  aldehyde  is  used  in  a 
broad  sense  to  indicate  also  polymers  of  aldehydes 
luch  as  paraformaldehyde  and  paraldehyde  and 


substances  which  yield  the  aldehyde  per  se.  (Sin- 
ha-OEIS) 
W72-07990 


PROPOSED  SEWAGE  TREATMENT  FACILI- 
TIES, SOLDOTNA,  ALASKA  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Environmental  Protection  Agency,  Seattle,  Wash. 
Region  X. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  662-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  7,  1971.  11  p,  2 
map. 

Descriptors:  'Environmental  effects,  'Alaska, 
'Sewage  disposal,  'Sanitary  engineering,  'Treat- 
ment facilities,  Sewage,  Municipal  wastes, 
Sewage  effluents,  Sewage  treatment,  Waste  water 
disposal,  Aeration,  Chlorination,  Septic  tanks, 
Water  pollution  sources,  Water  quality,  Water  pol- 
lution, Interceptor  sewers,  Rivers,  Aquatic 
habitats. 

Identifiers:  'Environmental  impact  statements, 
'Kenai  River  (Alas.). 

Soldotna,  Alaska  proposed  construction  of  a  city 
sewage  collection  system,  including  interceptor 
sewers,  a  sewage  lift  station,  a  new  extended  aera- 
tion process  sewage  treatment  plant,  and  chlorina- 
tion. Treated  effluent  will  be  discharged  to  the 
main  channel  of  the  Kenai  River.  The  project  will 
have  a  negligible  impact  on  the  River  because  raw 
sewage  which  presently  reaches  the  River  will  be 
eliminated.  Interceptor  lines  have  been  located 
only  through  lands  lacking  historical  or  special 
scenic  value.  No  wastes  will  be  discharged  in  the 
air;  the  extended  aeration  process  should  eliminate 
any  odor  problems.  Any  adverse  impact  should  be 
short  term  and  terminate  with  the  construction 
phase.  Alternatives  include  development  of  a  re- 
gional sewage  system,  selection  of  other  plant 
sites  and  treatment  types,  and  no  action.  How- 
ever, the  only  viable  alternative  which  projected 
less  impact  on  the  aquatic  environment  was  prag- 
matically and  financially  prohibitive.  The  three 
construction  and  design  changes  suggested  by 
other  agencies  will  be  incorporated  in  the  project. 
Comments  of  interested  agencies  are  included. 
(Kohla-Florida) 
W72-08017 


RESULTS  OF  STUDYING  WINTER  IRRIGA- 
TION ON  DRAINED  IRRIGATED  AGRICUL- 
TURAL FIELDS  (REZUL'TATY  ISS- 
LEDOVANIY  PO  ZIMNEMU  OROSHENIYU  NA 
DRENKOVANNYKH  ZEMLEDEL'CHESKIKH 
POLYAKH  OROSHENIYA), 
Severnyi  Nauchno-Issledovatelskii  Institut 
Gidrotekhniki  i  Melioratsii,  Leningrad  (USSR). 
Ya.  Z.  Shevelev. 

Pochvovedeniye,  No  7,  p  83-91,  July  1971.  3  fig,  4 
tab,  8  ref. 

Descriptors:  'Land  reclamation,  'Irrigated  land, 
'Return  flow,  'Irrigation  practices,  'Drainage 
systems,  Subsurface  drainage,  Drains,  Drainage 
water,  Irrigation  water,  Rates  of  application, 
Frozen  soils,  Freezing,  Thawing,  Melt  water, 
Snowmelt,  Moisture  content,  Permeability,  Infil- 
tration, Winter,  Spring. 
Identifiers:  'USSR,  Leningrad  Oblast. 

Investigations  were  conducted  in  1962-66  on 
drained  irrigated  fields  of  the  Detskosel'skiy 
Sovkhoz  in  the  Leningrad  Oblast  to  study  water 
regime  and  effectiveness  of  subsurface  drainage 
on  irrigated  land,  water  permeability  of  frozen 
soils,  soil  freezing  and  thawing  during  waste-water 
irrigation,  and  winter  irrigation  practices.  The 
drainage  network  is  a  system  of  permanent 
asbestos-cement  pipes  with  outlets  spaced  120  m 
apart.  Irrigated  plots  are  drained  by  subsurface 
drains  installed  at  depths  of  0.5  to  1.5  m  at  inter- 
vals of  10  to  30  m.  Winter  irrigation  with  waste 
water  can  be  performed  on  both  coarse-  and  fine- 
textured  soils,  provided  the  melt  water  in  spring  is 


discharged  by  surface  runoff.  Winter  irrigation 
with  waste  water  is  effective  in  zones  of  both  defi- 
cient and  excess  moisture  provided  water  is 
removed  from  fields  through  tile  drains.  Winter  ir- 
rigation is  best  performed  in  a  single  application; 
two  applications  retard  complete  soil  thawing  by 
10-15  days.  Maximum  drainage  occurs  in  areas 
where  drains  are  shallow  and  a  small  distance 
apart.  Public  health  regulations  permit  irrigation  of 
all  crops  with  waste  water  during  the  nongrowing 
period.  (Josefson-USGS) 
W72-08073 


SEWAGE  NUTRIENT  REMOVAL  BY  A  SHAL- 
LOW ALGAL  STREAM, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  Hemens,  and  M.  H.  Mason. 

Water  Research,  Vol.  2,  No.  4,  p  277-287,  1968.  5 

fig,  1  tab,  28  ref. 

Descriptors:    'Algae,    'Nitrogen,    'Phosphorus, 
'Sewage  effluent,  'Sewage  treatment,  'Nutrient 
removal,   'Water  reuse,   Seasonal,   Water  treat- 
ment. 
Identifiers:  'Sewage  nutrient  removal. 

The  use  of  algae  ponds  for  removing  nitrogen  and 
phosphorus  by  assimilation  from  secondary 
sewage  effluent  suffers  from  the  disadvantage  of 
inefficient  light  utilization  by  the  dense  algal  cul- 
tures required  and  from  the  practical  problem  of 
economically  removing  the  algae  from  suspension. 
An  experiment  is  described  in  which  the  pH  in- 
crease resulting  from  algal  photosynthesis  in  a 
shallow  stream  was  used  to  remove  phosphate  by 
precipitation  and  nitrogen  by  assimilation  and  loss 
to  the  atmosphere  as  ammonia  gas.  Association  of 
precipitated  phosphate  with  the  algal  cells 
produced  a  granular  algal  sediment  easily  removed 
by  gravity  settlement.  Removal  of  nitrogen  and 
phosphate  exceeded  90  per  cent  in  the  warmer 
seasons  but  at  winter  temperatures  the  efficiency 
was  less,  due  to  decrease  in  the  elevation  of  pH 
value.  The  method  appears  to  have  possible  appli- 
cation for  rural  communities  in  equable  climates 
where  water  re-use  is  desirable.  (Skogerboe- 
Colorado  State) 
W72-08133 


PROPANE  CLARIFICATION  AIDS  LUBE  OIL 
RECLAMATION, 

Institut  Francais  du  Petrole,  Paris. 

R.  Dutriau,  and  D.  V.  Quang. 

Chemical  Engineering,  Vol.  79,  No.  4,  p  54-55, 

February  21, 1972.  2  fig,  1  tab. 

Descriptors:  'Propane,  Oil,  Chemical  wastes,  'Oil 
wastes,  Oil  industry,  Separation  techniques, 
Lubricants,  'Waste  water  treatment,  Water  reuse. 
Identifiers:  'Clarification,  'Lubricating  oil. 

The  Institut  Francais  du  Petrole  (IFP)  has 
developed  a  process  incorporating  propane  clarifi- 
cation of  lube  oil  prior  to  conventional  acid/clay 
treating.  The  Viscolube  Italiana  Company  uses  a  5 
stage  manufacturing  train:  predistillation,  propane 
clarification,  acid  treatment,  distillation,  and 
finishing.  Only  the  second  stage  employs  the  IFP 
process.  In  operation,  dehydrated  and  preheated 
oils  from  the  predistillation  unit  are  mixed  with 
liquid  propane  and  sent  into  the  reactor.  Propane 
containing  the  dissolved  oils  is  sent  off  overhead 
while  residues  are  taken  off  at  the  bottom. 
Propane  is  separated  from  oil  in  a  2-stage  flash  and 
sent  to  the  propane  unit  to  be  liquified  before 
recycling.  The  clarified  oil  is  sent  to  acid  and  clay 
treating  units.  Advantages  are  decreased  usage  of 
acids  and  clay,  increase  in  yield,  and  increase  in  oil 
quality.  (Mackan-Battelle) 
W72-08144 


DESIGN  AND  FABRICATION  OF  A  FLIGHT- 
-CONCEPT  PROTOTYPE  ELECTROCHEMI- 
CAL WATER  RECOVERY  SYSTEM, 

McDonnell  Douglas  Astronautics  Co.,  Huntington 
Beach,  Calif. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


D.  F.  Putnam,  and  R.  L.  Vaughan. 
Available  from  the  National  Technical  Informa- 
tion Service  as  N-71  36507,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  NASA  Contract  Report  No. 
CR-1 11961,  MDCG-2351,  September  1971.  80  p,  36 
fig,  22  tab,  20  ref.  NASA  Contract  NAS-1-8954. 

Descriptors:  *Water  reuse,  "Urine,  'Electrodialy- 
sis,  Electrolysis,  Separation  techniques,  Water  pu- 
rification, Research  and  development,  Laboratory 
tests,  Design  criteria,  Activated  carbor  Operation 
and  maintenance,  *Waste  water  treatment. 
Identifiers:  'Chemical  treatment. 

A  six-man  flight-concept  water  recovery  system, 
using  electrolytic  pretreatment  followed  by  elec- 
trodialysis  to  purify  human  urine  and  convert  it  to 
high  quality  drinking  water  was  designed  and 
fabricated.  A  30-day  continuous  test  of  the  system 
conclusively  demonstrated  its  self-sterilizing  fea- 
tures, its  ability  to  produce  potable  water,  and 
established  the  following  advantages  over  cur- 
rently used  chemical  treatments,  namely:  (1) 
storage  for  corrosive  pretreatment  chemicals  is 
eliminated;  (2)  higher  recovered  water  yields  are 
possible  since  solids  are  removed  by  the  process; 

(3)  the  process  provides  a  sterile,  inert  raw  liquid 
initially,  and  a  clean  brine  at  the  end  of  processing; 

(4)  ammonia  levels  in  the  product  water  are 
reduced;  (5)  the  system  withstands  boiling  tem- 
peratures over  140  Jegree  F  without  breakdown  or 
formation  of  volatile  contaminants;  and  (6)  it  con- 
verts dissolved  organic  materials  in  the  urine  into 
useful  cabin  gases.  Areas  needing  improvement 
were  also  indicated  by  the  testing,  and  solutions  to 
the  problems  are  discussed.  (Lowry-Texas) 
W72-08145 


REMOVAL  OF  OIL  FROM  SEA  WATER, 

AMF  Beaird,  Inc.,  Uncasville,  Conn. 
J.  A.  Hefler. 

Available  from  the  National  Technical  Informa- 
tion Service  as  Com-71-01095,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  1971,  74  p,  20  fig,  23  tab,  4  ref. 
Contract  MA-4 152. 

Descriptors:  *Oily  water,  'Separation  techniques, 
'Filtration,  *Oil  wastes,  Prototype  tests,  Particle 
size,  Flow  rates,  Viscosity,  Drops  (Fluids),  Mix- 
ing, Dispersion,  Pumps,  Oil  spills,  Oil-water  inter- 
faces, Baffles,  Coalescence,  Water  quality  con- 
trol, Filters,  'Waste  water  treatment. 
Identifiers:  'Ballast  tanks,  'Cartridge  filters. 

A  commercial,  self-cleaning  cartridge  filter  was 
evaluated  and  tested  to  develop  a  prototype 
system  capable  of  separating  oil-water  mixtures, 
such  as  occur  in  oil  tanker  ballasting  tanks. 
Throughput,  fineness  of  dispersion,  and  concen- 
tration of  oil  in  the  water  were  demonstrated  in 
laboratory  testing  to  be  the  most  important  system 
parameters.  Temperature  density  difference,  and 
cleaning  rate  were  significant  but  less  importance 
than  the  first  three  parameters.  Introduction  of 
baffles  to  the  systems  was  shown  to  be  of  con- 
siderable importance,  since  the  cartridge  filters 
and  the  baffles  exhibited  synergistic  effects.  How- 
ever, finely  dispersed  oil  droplets  (.002  inch  in 
diameter)  are  not  capable  of  separation  with  the 
present  cartridge-baffle  system.  Effluent  from  the 
deballasting  pumps  contains  much  finely  dispersed 
oil,  and  if  the  cartridge  system  is  to  be  used  it  must 
be  placed  between  the  ballast  tanks  and  the  de-bal- 
lasting pumps.  Physical  size  limitations  with  the 
cartridge  filter  systems  makes  such  installation  un- 
feasible at  this  time.  (Lowry-Texas) 
W72-08146 


WASTEWATER  TREATMENT  TECHNOLOGY, 

Illinois  Inst,  for  Environmental  Quality,  Chicago. 
J.  W.  Patterson,  and  R.  A.  Minear. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  521,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  71-4,  August  1971, 
279  p,  20  ref. 

Descriptors:  'Water  pollution  sources,  'Separa- 
tion techniques,   'Industrial  wastes,   'Municipal 


wastes,  Dissolved  solids,  Phenols,  Hydrogen  ion 
concentration,  Heavy  metals,  Oily  water,  Infor- 
mation retrieval,  Water  treatment,  'Waste  water 
treatment,  Cost  analysis,  Research  and  develop- 
ment, 'Reviews. 

A  literature  search  was  conducted  to  determine 
how  the  following  substances  enter  water  bodies 
as  pollution  and  how  they  are  removed.  The  sub- 
stances studied  include  arsenic,  barium,  boron, 
cadmium,  hexavalent  chromium,  trivalent  chromi- 
um, copper,  cyanide,  fluorides,  soluble  iron,  total 
iron,  lead,  manganese,  nickel,  oily  wastes,  pH 
control,  phenols,  selenium,  silver,  total  dissolved 
solids,  chloride,  and  zinc.  For  each  substance,  the 
information  includes:  (1)  what  industries  and/or 
natural  occurrences  cause  the  incidence  of  the 
substance  as  a  pollutant;  (2)  what  concentrations 
of  the  substance  have  been  recorded  previously; 
(3)  what  problems  are  caused  by  excessive 
amounts  of  the  substance  in  water;  (4)  what 
methods  of  treatment  are  available  for  separating 
the  substance  from  the  water;  and  (5)  how  much 
the  various  alternatives  cost.  In  some  instances, 
no  information  was  available  on  one  or  more  of  the 
preceding  points,  but  most  of  the  substances  have 
been  well  documented  previously.  (Lowry-Texas) 
W72-08147 


SHIPBOARD  SEWAGE  TREATMENT  SYSTEM, 

General  Dynamic?  Corp.,  Groton,  Conn.  Electric 
BoatDiv. 

James  R.  Bailey,  Ivars  Bemberis,  P.  J.  Hubbard, 
and  John  Presti. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  082,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  U413-71-059, 
November  12,  1971,  62  p,  12  fig,  9  tab,  5  ref.  Con- 
tract N00024-71-C-5329. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Membranes,  Suspended  solids,  Tempera- 
ture, Salinity,  Toxicity,  Coliforms,  Biochemical 
oxygen  demand,  Activated  carbon,  Operation  and 
maintenance,  Design  criteria,  Ships,  'Sewage 
treatment. 

Identifiers:  'Ultrafiltration,  'Shipboard  sewage 
treatment. 

An  activated  sludge-ultrafiltration  unit  was  tested 
under  simulated  shipboard  conditions  to  develop 
design  data  for  a  prototype  200  man  system  for 
shipboard  installation  and  testing.  Effluent 
average  BOD  for  the  entire  test  was  less  than  10 
mg/1,  effluent  suspended  solids  content  was  zero, 
and  bacteria  were  filtered  out  by  the  membrane. 
Rapid  variations  of  system  operating  tempera- 
tures, from  39  to  113  degrees  F,  and  salinities, 
from  fresh  water  to  salinities  of  5.8%,  as  well  as 
additions  of  disinfectants,  cleaning  agents,  pesti- 
cides and  solvents,  demonstrated  the  system  to  be 
remarkably  stable  under  adverse  and  varying  en- 
vironmental conditions.  The  reactors,  screen,  and 
membrane  modules  were  subjected  to  influents 
containing  40,000  mg/1  without  loss  of  efficiency 
or  difficulties  with  equipment  operation.  Instan- 
taneous start-up  with  activated  carbon  was  also 
demonstrated.  Preliminary  design  calculations  in- 
dicate that  a  system  capable  of  serving  200  ship- 
board men  will  meet  the  reliability  and  maintaina- 
bility criteria,  require  little  operating  attention, 
and  occupy  and  8  ft  by  8  ft  by  6  ft  high  volume. 
(Lowry-Texas) 
W72-08148 


REGIONAL      MANAGEMENT      OF      WASTE 
SYSTEMS-ONE  STATE'S  APPROACH, 

Maryland  Environmental  Service,  Annapolis. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08149 


TREATING  LEAD  AND  FLUORIDE  WASTES. 

Environmental  Science  and  Technology,  Vol  6, 
No  4,  April  1972,  p  321-322,  3  fig. 


Descriptors:  'Industrial  wastes,  'Lead, 
'Fluorides,  Solubility,  Chemical  precipitation, 
Separation  techniques,  Hydrogen  ion  concentra- 
tion, 'Waste  water  treatment,  'Cleaning,  Public 
health,  'New  York. 

Identifiers:  'Cathode  ray  tubes,  'Etching,  'Elmira 
(NY). 

Production  of  color  television  tubes  at  the  Elmira, 
New  York,  plant  of  the  Westinghouse  Electric 
Corporation  involves  the  use  of  hydrofluoric  acid 
to  clean,  etch,  and  prepare  glass  surfaces,  and  the 
use  of  lead  as  a  lead  solder  glass  sealant.  When 
flaws  are  discovered  in  the  tubes,  they  must  be 
disassembled  by  dissolving  or  weakening  the  lead 
solder  bond.  As  a  result  of  these  operations, 
10,000  to  15,000  gallons  of  lead  wastes  and  75,000 
to  80,000  gallons  of  fluoride  wastes  are  discharged 
daily.  To  meet  effluent  standards  of  1/500  of  1  ppm 
for  lead  and  1.5  ppm  for  fluoride,  the  following 
treatment  program  was  devised.  Initially,  the 
wastes  are  separated,  and  the  lead  wastes  are 
treated  with  trisodium  phosphate  at  pH  3.6  to  form 
insoluble  lead  phosphate.  This  treated  waste,  with 
lead  phosphate  in  suspension,  flows  into  the 
fluoride  reaction  tank,  to  which  fluoride  wastes, 
lime  (to  maintain  pH  12)  and  a  poly  electrolyte  are 
added,  causing  the  formation  of  insoluble  calcium 
fluoride.  The  mixture  flows  through  six  cascade 
tanks  for  solids  removal  and  the  effluent  contains 
0.2  ppm  lead  and  10-30  ppm  fluoride  which,  when 
mixed  with  the  remaining  plant  effluent,  is  within 
drinking  water  standards.  The  excess  lime,  calci- 
um fluoride,  and  lead  phosphate  sludge  is  being 
landfilled,  but  research  into  better  final  disposal 
methods  and  reduction  of  lime  usage  is  continuing. 
(Lowry-Texas) 
W72-08150 
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NAVY  ADVANCED  WASTE  TREATMENT 
SYSTEM  PHASE  I,  FINAL  REPORT, 

Thiokol  Chemical  Corp.,  Brigham  City,  Utah. 
Wasatch  Div. 

Paul  D.  Nance,  Tom  O'Grady,  Howard  Mcintosh, 
Larry  Poulter,  and  O.  Daugherty. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-735  095,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Publications  No.  1271- 
34506A,  December  22,  1971.  176  p,  60  fig,  23  tab. 
N00024-71-C-5332. 

Descriptors:  'Ships,  'Domestic  wastes,  'Waste 
water  treatment,  'Suspended  solids,  Biochemical 
oxygen  demand,  Coliforms,  Separation 
techniques,  Centrifugation,  'Oxidation,  Catalysts, 
'Ultraviolet  radiation,  Electrolysis,  'Incineration, 
Chemical  reactions,  Prototype  tests,  Research  and 
development,  'Tertiary  treatment. 

A  200-man  advanced  photochemical  waste  treat- 
ment prototype  was  designed  and  constructed. 
Major  components  of  the  system  include:  (1) 
pretreatment  to  remove  large  solids  and  foreign 
objects;  (2)  a  high  efficiency  centrifuge  to  remove 
suspended  solids;  (3)  an  incinerator  based  upon 
aerospace  combustion  technology  to  destroy  col- 
lected solids;  (4)  PEPCON  (Pacific  Engineering 
Production  Company  of  Nevada)  electrolytic  cells 
to  generate  chemicals  for  oxidizing  dissolved 
solids  and  to  destroy  bacteria;  (5)  an  ultraviolet 
photochemical  cell  or  chemical  catalyst  to  ac- 
celerate the  reaction  rates  between  oxidizing 
chemicals  and  dissolved  solids.  The  200-man 
system  was  designed  to  treat  5200  gpd  of  sewage 
containing  600  mg/1  BOD  and  800  mg/1  suspended 
solids.  Tests  showed  that  effluent  from  the  system 
contained  80  mg/1  of  suspended  solids,  less  than  50 
mg/1  BOD,  and  nearly  zero  coliforms.  A  parallel 
program  was  conducted  substituting  a  catalyst  for 
the  UV  cells,  with  no  loss  of  efficiency  and  a  sig- 
nificant size  reduction.  (Lowry-Texas) 
W72-08151 


SEWER  MAINTENANCE  METHODS, 

Spokane  Dept.  of  Public  Works,  Wash. 
James  W.  Day. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  15, 
No.  5,  San  Francisco,  California,  October  6,  1971, 
12  p. 

Descriptors:  *Sewerage,  *Sewage  systems, 
•Operation  and  maintenance,  Cleaning,  Repairing, 
Equipment,  Personnel  management,  Waste  water 
treatment,  'Washington. 

Identifiers:  'Blockages,  'Rodding,  'Balling, 
•Spokane  (Wash). 

A  review  of  techniques  and  equipment  used  in 
maintaining  sewer  service  to  the  population  of 
Spokane,  Washington,  is  presented.  The  flexible 
steel  rod  is  suggested  as  perhaps  the  most  univer- 
sal tool  for  sewer  maintenance,  having  evolved 
since  the  1930's  from  a  hand  rod  and  ratchet  to  the 
continuous  rod  rodder.  Rodding  equipment  is  used 
primarily  for  removal  of  roots  and  other  large  ob- 
jects, while  balling  is  the  primary  method  for 
removal  of  sand  and  gravel.  Rodding  and  balling 
on  alternate  years  has  produced  excellent  results 
for  sewer  operation.  Other  maintenance  and  in- 
spection methods,  including  closed  circuit  televi- 
sion are  discussed,  but  the  one  factor  which  must 
receive  the  ultimate  attention  is  the  personnel, 
since  even  the  best  equipment,  handled  in  a 
haphazard  fashion,  will  not  get  the  job  done  right. 
(Lowry-Texas) 
W72-08152 


FULL  SCALE  ANAEROBIC  FILTER  TREAT- 
MENT OF  WHEAT  STARCH  PLANT  WASTES, 

Environmental  Protection  Agency,  Corvallis, 
Oreg. 

Dennis  W.  Taylor,  and  Robert  J.  Burm. 
Preprint,    presented    at    American    Institute    of 
Chemical  Engineers  71st  National  Meeting,  Dal- 
las, Texas,  February  20-23,  1972,  18  p,  4  fig,  7  tab, 
18  ref . 

Descriptors:  'Industrial  wastes,  'Biodegradation, 
•Filtration,  *Anaerobic  conditions,  Rocks, 
Separation  techniques,  Alkalinity,  Nitrogen, 
Phosphorus,  Suspended  solids,  Hydrogen  ion  con- 
centration, Organic  loading,  Odor,  Methane,  Sedi- 
mentation, 'Waste  water  treatment,  'Washington. 
Identifiers:  'Wheat  starch  wastes,  'Spokane 
(Wash),  'Anaerobic  filters. 

A  full-scale,  rock-filled  anaerobic  filter  was  used 
successfully  for  the  treatment  of  wheat  starch 
plant  wastes  at  the  Centennial  Mills  plant  in 
Spokane,  Washington.  Raw  waste  characteristics 
included  90  gpm  flow  containing  8800  mg/1  of  COD 
and  6500  mg/1  of  BOD,  pH  greater  than  7.0,  70  deg. 
F,  370  mg/1  TKN,  20  mg/1  ammonia  nitrogen,  75 
mg/1  total  phosphorus  as  P,  and  2650  mg/1  of 
suspended  solids.  The  filters  were  wood-stave 
tanks  30  ft  in  diameter  and  20  ft  high.  Rock  sizes  in 
the  top  half  ranged  from  1  to  2  inches  and  from  2-3 
in.  in  the  bottom  half.  The  filters  were  operated  at 
85  to  90  deg.  F  at  loading  rates  of  210  lb 
BOD5/1000  ft3/day.  Greater  than  60%  organic 
removal  was  obtained  with  an  average  suspended 
solids  concentration  of  2600  mg/1  in  the  influent. 
Neither  upset  conditions  nor  reduced  organic 
removals  were  observed  with  pH  levels  down  to 
5.4,  and  potential  odor  problems  can  be  controlled. 
In  addition,  no  loss  of  efficiency  was  observed 
after  a  one-month  'resting'  period.  At  a  total  cost 
of  $110,000,  the  system  has  been  shown  to  be  an 
economic  and  efficient  means  of  treating  highly 
variable  high  strength  wheat  starch  plant  waste. 
(Lowry-Texas) 
W72-08153 


TREATMENT  OF  ORGANIC  CHEMICAL 
PLANT  WASTEWATER  WITH  THE  DU  PONT 
PACT  PROCESS, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Deepwater, 
N.J.  Organic  Chemicals  Dept. 
Francis  L.  Robertaccio,  David  G.  Hutton,  Gary 
Grulich,  and  Herman  L.  Glotzer. 
Preprint    presented    at    American    Institute    of 
Chemical  Engineers  71st  National  Meeting,  Dal- 
las, Texas,  February  20-23, 1972, 13  p,  14  fig. 


Descriptors:  'Industrial  wastes,  'Laboratory 
tests,  'Tertiary  treatment,  Activated  carbon,  Ad- 
sorption, Activated  sludge,  Mixing,  Monitoring, 
Design  criteria,  Sludge,  Cost  comparisons,  Flow 
rates,  Pilot  plants,  'Waste  water  treatment,  'New 
Jersey,  'Organic  compounds. 
Identifiers:  'DuPont  PACT  process,  'Carbon 
regeneration,  'Deepwater  (NJ). 

Wastewater  from  the  Chambers  Works  of  the  E.  I. 
DuPont  de  Nemours  Company  is  produced  in  the 
manufacture  of  fluorinated  hydrocarbons,  petrole- 
um additives,  dyes,  and  various  aromatic  inter- 
mediates. A  fraction  of  this  exceedingly  complex 
waste,  containing  most  of  the  biodegradable  or- 
ganics  of  the  waste,  was  used  for  laboratory  scale 
testing  of  the  DuPont  PACT  process,  a  process  in- 
volving the  addition  of  powdered  activated  carbon 
to  the  aeration  basin  of  a  conventional  activated 
sludge  plant.  The  plant  received  neutral  primary 
effluent,  and  parameters  measured  included  flow 
rates,  temperature,  mixed  total  and  volatile 
suspended  solids,  BOD,  COD,  TOC,  metals  con- 
centrations, color,  and  toxicity.  Variables  in- 
vestigated were  aeration  time,  carbon  dosage, 
temperature,  and  the  effects  of  deliberate  upsets, 
such  as  heavy  metals.  The  PACT  process  was 
shown  to  be  capable  of  providing  tertiary-quality 
treatment  in  secondary  facilities  with  the  addition 
of  only  a  mixing  tank  and  a  pump,  while  concur- 
rently providing  greater  operational  control  over 
the  level  of  treatment  obtained.  At  low  dosages, 
the  carbon  can  be  used  economically  (4-8 
cents/1000  gallons)  on  a  once  through  basis,  while 
at  high  dosages  there  is  the  possibility  of  recovery. 
Future  work  will  include  pilot  plant  investigation 
to  establish  design  criteria  and  comparative 
economics.  (Lowry-Texas) 
W72-08154 


PROCESS  DEVELOPMENT,  DESIGN,  AND 
FULL-SCALE  OPERATIONAL  EXPERIENCE 
AT  A  PETROCHEMICAL  MANUFACTURING 
WASTEWATER  TREATMENT  PLANT, 

Weston  (Roy  F.),  Inc.,  West  Chester,  Pa. 

G.  B.  Vania,  M.  N.  Bhatla,  A.  F.  Thompson,  Jr., 

and  C.  W.  Brabston. 

Preprint  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  3, 

No.  5,  San  Francisco,  California,  October  1971, 17 

p,  8  fig,  7  tab. 

Descriptors:  'Oily  water,  'Chemical  wastes, 
'Design  criteria,  'Oil  wastes,  Sai.ipung, 
'Neutralization,  'Aerated  lagoons,  Filtration, 
Vacuum  drying,  Lime,  Operation  and  main- 
tenance, 'Waste  water  treatment,  'Texas. 
Identifiers:  'Influent  variability,  'Operational 
flexibility,  Consulting  engineers,  'Clarification, 
Equalization,  'Deer  Park  (Tex). 

Wastewaters  from  the  Lubrizol  Corporation's 
plant  at  Deer  Park,  Texas,  are  generated  by  the 
production  of  a  wide  variety  of  chemical  additives 
for  the  petroleum  industry.  Process  wastewaters 
include  distillation  waste  streams,  spent  scrubber 
waters,  reactor  washdowns,  and  filter  press  cake 
drainage.  Other  sources  include  wastes  from  tank 
car  loading,  unloading,  and  washing  operations; 
water  softener  discharges;  boiler  blowdown;  and 
leakage  from  tank  farm  areas.  Sampling  of  the  ef- 
fluent was  conducted  from  a  mobile  laboratory, 
and  design  treatability  studies  were  performed  to 
evaluate  different  treatment  processes.  One  major 
difficulty  encountered  was  the  fact  that  many  of 
the  products  produced  would  be  short-lived,  and 
in  production  less  than  a  year.  This  required  the 
plant  design  to  include  maximum  flexibility  of 
operation.  A  combination  of  oil  separation, 
equalization,  neutralization,  and  primary  clarifica- 
tion was  selected,  constructed,  and  has  been  func- 
tioning well  as  stable  primary  treatment  for  a 
highly  variable  wastewater.  Removal  of  organic 
material  is  being  accomplished  in  an  aerated 
lagoon,  and  effective  vacuum  filtration  of  waste 
solids  is  being  practiced  by  adding  one  to  two  parts 
of  lime  per  part  of  dry  solids  processed.  The  con- 
sulting engineers  were  retained  both  to  design  and 
operate  the  system,  and  the  arrangement  has  been 
in  the  best  interests  of  both  parties.  (Lowry-Texas) 


W72-08155 


EVALUATION  OF  AN  OZONATION-A- 
CTIVATED  CARBON  TREATMENT  FOR  A 
COLORED  INDUSTRIAL  WASTE, 

Iowa  State  Univ.,  Ames. 
Jack  KasparGregersen. 
Master's  Thesis,  1971,  1 14  p,  31  fig,  8  tab,  48  ref. 

Descriptors:  'Chemical  wastes,  'Color,  'Separa- 
tion techniques,  Phenols,  Anaerobic  conditions, 
Filtration,  'Adsorption,  'Activated  carbon,  'Ox- 
idation, Ozone,  Clays,  Organic  loading,  Hydrogen 
ion  concentration,  Economic  feasibility,  'Waste 
water  treatment,  Aromatic  compounds. 
Identifiers:  'Anilines,  'Nitrophenols, 

'Nitroanilines. 

A  variety  of  physical  and  chemical  treatment 
methods  for  eliminating  color  from  a  chemical 
waste  were  investigated.  The  color-causing  com- 
pounds in  the  waste  were  primarily  aromatic  com- 
pounds, including  nitrophenol  ani"  nitroanilines. 
Methods  of  removal  investigated  included  adsorp- 
tion on  clay  and  activated  carbon,  oxidation  with 
ozone,  and  irrigation.  Activated  carbon  adsorption 
was  demonstrated  to  be  the  best  process  for  im- 
mediate applications,  since  all  necessary  equip- 
ment and  design  information  is  currently  available. 
However,  operating  results  using  various  mesh 
sizes  of  granular  activated  carbon  are  needed  for  a 
more  thorough  evaluation  of  process  feasibility  as 
well  as  information  on  the  feasibility  of  reactiva- 
tion of  the  spent  carbon.  The  ozone-biological 
treatment  combination  also  showed  considerable 
promise,  but  the  biodegradability  of  ozonated 
color  compounds  in  the  wastes  has  yet  to  be 
established.  Finally,  the  anaerobic  filter  system 
should  be  investigated,  since  it  is  potentially  the 
most  economic  system  available.  (Lowry-Texas) 
W72-08156 


URBAN  STORM  RUNOFF  AND  COMBINED 
SEWER  OVERFLOW  POLLUTION,  SACRA- 
MENTO, CALIFORNIA. 

Envirogenics  Co.,  El  Monte,  Calif. 

Copy  available  from  GPO  Sup  Doc 
EP2.10:11024FKM  12/71,  $1.75;  microfiche  from 
NTIS  as  PB-208  989,  $0.95.  Environmental  Protec- 
tion Agency,  Water  Pollution  Control  Research 
Series,  December  1971,  193  p,  64  fig,  33  tab,  13 
ref.  EPA  Program  11024FKM  12/71,  Contract  14- 
12-197. 

Descriptors:  'Combined  sewers,  'Separated 
sewers,  'Storm  runoff,  'Waste  water  treatment, 
Comparative  benefits,  Comparative  costs,  Data 
processing,  Statistical  methods,  'Computer 
models,  Design  criteria,  Cost  analysis,  Per- 
formance, Water  quality  control,  'California. 
Identifiers:  'Sacramento  (Calif). 

Necessary  data  are  not  available  in  most  areas  to 
determine  or  predict  distributions  of  storm  water 
runoff  and  combined  sewage  flows  and  pollutant 
concentrations.  To  alleviate  this  problem,  a 
procedure  was  developed  to  permit  rapid, 
economical,  and  accurate  assessments  of  system 
performance  based  on  3  different  and  important 
water  quality  criteria.  The  first  criterion 
establishes  an  absolute  maximum  pollutant  con- 
centration which  cannot  be  exceeded.  The  second 
criterion  establishes  an  acceptable  distribution  of 
pollutant  concentration  by  specifying  the  greatest 
frequency  of  occurrence  for  a  particular  concen- 
tration value.  The  third  criterion  establishes  the 
maximum  acceptable  excession  frequency  for  a 
particular  pollutant  frequency.  A  computer  model 
was  then  used  with  a  modified  rational  runoff 
method  to  perform  preliminary  design  tasks  and 
weigh  alternatives  to  the  designs.  The  least  costly 
system  developed  for  the  Sacramento  area  incor- 
porated existing  and  future  combined  sewers  for 
conveyance  with  treatment  for  the  combined 
wastewater,  since  storm  runoff  has  a  chemical 
composition  similar  to  that  of  raw  sewage.  (Low- 
ry-Texas) 
W72-08160 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


EFFECT  OF  INDUSTRIAL  AND  DOMESTIC  EF- 
FLUENTS ON  THE  WATER  QUALITY  OF  THE 
COUER  D'ALENE  RIVER  BASIN, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-08163 


METHOD  OF  TREATING  LIQUID  WASTES, 

E.  H.  Pavia. 

U.  S.  Patent  No.  3,520,802,  2  p,  1  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  3,  p  604,  July  21 ,  1970. 

Descriptors:  *Patents,  'Liquid  wastes, 
'Biochemical  oxygen  demand,  'Nitrogen,  Pollu- 
tion abatement,  Organic  compounds,  Waste  water 
treatment,  Water  pollution  treatment,  Industrial 
wastes,  'Nutrient  removal,  Anaerobic  conditions, 
Domestic  wastes,  Farm  wastes. 

Liquid  wastes  are  treated  under  anaerobic  condi- 
tions to  reduce  their  biochemical  oxygen  demand. 
The  wastes  are  introduced  into  a  closed  airtight 
chamber  containing  a  sludge  of  high  protein  con- 
tent. Liquid  wastes  and  sludge  are  mixed  until  the 
pH  has  been  reduced  from  about  2.0  to  about  3.5 
and  the  treated  liquid  waste  is  withdrawn.  The 
process  is  repeated,  thereafter  continuously 
removing  sludge  from  a  zone  of  the  chamber  and 
reintroducing  it  at  a  lower  rate  of  speed  for 
another  time  period  in  the  chamber.  (Sinha-OEIS) 
W72-08165 


WATER  PURIFICATION  APPARATUS, 

Western  Mechanical,  Inc.,  Spokane,  Wash.  (As- 
signee). 

W.  E.  Lindman. 

U.  S.  Patent  No.  3,521,752,  5  p,  2  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  4,  p.  855,  July  28,  1970. 

Descriptors:  'Patents,  Water  purification,  Filters, 
Settling  tanks,  'Sewage  treatment,  'Waste  water 
treatment,  Oxygen,  Pollution  abatement, 
Neutralization,  Precipitation,  Water  pollution 
treatment,  Gases,  Chemical  treatment. 

A  gaseous  mixture  containing  oxygen  and  sulphur 
dioxide  is  passed  through  waste  water.  After 
neutralization  the  insoluble  solids  are  precipitated. 
The  apparatus  includes  primary  treatment  tanks 
wherein  a  constant  flow  of  waste  water  is  agitated 
by  the  passage  of  the  sulphur  dioxide  and  the  ox- 
ygen. The  atmosphere  within  the  tanks  is  part  of  a 
closed  recirculating  gas  system.  The  waste  water  is 
directed  to  tanks  for  the  addition  of  alkaline 
chemicals  for  neutralization  and  precipitation. 
(Sinha-OEIS) 
W72-08169 


SEPARATION  OF  LIQUID  ORGANIC  MATERI- 
ALS FROM  SUBSTRATES, 

Dow  Chemical  Co.,  Midland,  Mich.  (Assignee). 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08170 


METHOD  OF  GETTING  RJJ)  OF 
MALODOROUS  AIR  AND  WATER  POLLU- 
TANTS FROM  ALKALINE  PULP  COOKING, 

Uddeholms  A.B.  Degerfors  Jarnverk  (Sweden). 
(Assignee). 
E.  A.  S.  Lindberg. 

U.  S.  Patent  No.  3,520,772,  2  p,  1  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  2,  p.  575,  July  14,  1970. 

Descriptors:  'Patents,  'Industrial  wastes,  'Pulp 
wastes,  'Sulfates,  'Gases,  Air  pollution,  Water 
pollution  treatment,  Pollution  abatement,  'Odor. 

An  alkaline  sulfate  pulping  process  consists  of 
rendering  innocuous  the  gases  usually  emitted  dur- 
ing cooking  in  a  continuous  digester.  Gases  are 
mixed  with  steam,  superheated  in  a  heat 
exchanger  and  passed  directly  to  a  combustion 
furnace.  A  flue  gas  scrubber  may  recover  the  heat 
content  of  the  steam.  (Sinha-OEIS) 
W72-08172 


PROCESS  AND  APPARATUS  FOR  REMOVING 
FLOATING  WASTES  FROM  WATER  SUR- 
FACES, 

D.  Bucchioni,  and  M.  F.  De  Toffoii. 
U.  S.  Patent  No.  3,517,  812,  3  p,  3  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  875,  No.  4,  p.  823,  June  20,  1970. 

Descriptors:    'Patents,   'Oily   wastes,   'Flotsam, 

'Separation     techniques,     Pollution    abatement, 

Water    pollution    treatment,    'Water    pollution, 

Equipment,  'Oil  pollution.  Gravity,  Waste  water 

treatment. 

Identifiers:  Decantation  tanks. 

By  channeling  the  upper  layers  of  the  water  to  be 
cleaned  through  a  defined  path  with  increasing 
depth,  the  water  is  forced  to  pass  under  a 
floodgate  lowered  to  a  selected  depth.  There  fol- 
lows a  decreased  flow  rate  and  stagnation  of  the 
circulation  in  the  zone  upstream  of  the  floodgate. 
The  solid  and  liquid  wastes  are  removed  and  led 
into  decantation  tanks.  (Sinha-OEIS) 
W72-08174 


PROCESS  FOR  SEPARATION  OF  OIL  FILMS 
FROM  WATER, 

Shell  Oil  Co.,  New  York.  (Assignee). 
A.C.  Evans. 

U.  S.  Patent  No.  3,518,183,  3  p,  2  tab,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  875,  No.  4,  p.  906,  June  30,  1970. 

Descriptors:    'Patents,    'Separation    techniques, 
Pollution  abatement,  Oil  spills,  Oil  pollution,  Sea 
water,  'Oil  wastes,  Water  pollution,  'Polymers, 
Elastomers,  Waste  water  treatment. 
Identifiers:  Block  copolymers. 

A  highly  porous  form  of  a  block  copolymer  is  ap- 
plied to  the  oil  film  on  the  water  surface.  It  is 
designed  to  absorb  oil  within  the  interior  portions 
as  well  as  on  the  exterior  surface.  The  block 
copolymers  comprise  copolymers  of  monovinyl 
arenes  and  conjugated  dienes  having  at  least  two 
non-elastomeric  monovinyl  arene  polymer  blocks 
separated  by  a  conjugate  diene  polymer  block,  as 
well  as  hydrogenated  derivatives  of  these  block 
polymers.  (Sinha-OEIS) 
W72-08175 


LIQUID  WASTE  TREATMENT  PROCESS, 

C.Beer. 

U.  S.  Patent  No.  3,517,810,  4  p,  9  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
875,  No.  4,  p.  822,  June  30,1970. 

Descriptors:  'Patents,  'Liquid  wastes,  'Inorganic 
compounds,  'Activated  sludge,  Sewage  treat- 
ment, 'Aeration,  'Nutrient  removal,  Phosphates, 
'Industrial  wastes,  'Waste  water  treatment,  Pollu- 
tion abatement,  Treatment  facilities. 

Liquid  waste  is  treated  with  heterogeneous 
microorganisms  using  a  first  aeration  step  to  form 
a  mixture  of  the  liquid  treated  waste  and  activated 
sludge  particles  in  a  growth  aerator.  The  mixed 
liquor  is  settled  to  form  an  underflow  of  activated 
sludge  slurry  and  an  overflow  of  a  second  mixed 
liquor.  The  second  mixed  liquor  overflow  is 
aerated  to  form  a  third  mixer  liquor  and  it  is  settled 
to  form  an  overflow  of  treated  waste  and  an  un- 
derflow of  deactivated  sludge  slurry.  (Sinha- 
OEIS) 
W72-08176 


CLARIFICATION  OF  WATER, 

Monsanto  Co.,  St.  Louis,  Mo.  (Assignee). 

M.  Hedrick,  and  D.  T.  Mowry. 

U.  S.  Patent  No.  3,516,932,  3  p,  21  ref;  Official 

Gazette  of  the  United  States  Patent  Office  Vol. 

875,  No.  3,  p.  589,  June  23,  1970. 

Descriptors:  'Patents,  'Water  purification, 
Suspension,  'Waste  water  treatment,  Pollution 
abatement.  Waste  treatment,  Water  treatment, 
'Flocculation,  'Polymers,  'Polyelectrolytes. 


The  clarification  of  water  containing  suspended 
matter  is  achieved  by  the  addition  of  synthetic 
polyelectrolytes  as  a  settling  aid.  The  polyelec- 
trolytes combined  with  the  charged  particles  cause 
rapid  flocculation.  (Sinha-OEIS) 
W72-08177 


PROCESS  OF  TREATING  ACID  MINE  WATER, 

Barnes   and   Tucker   Co.,   Haverford,    Pa.   (As- 
signee). 
J.J.  Birch. 

U.  S.  Patent  No.  3,516,931,  4  p,  6  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  875,  No.  3,  p.  589,  June  23,  1970. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Industrial  wastes,  'Mine  wastes,  'Acid  mine 
water.  Pollution  abatement,  Water  treatment, 
Aeration,  Flocculation,  'Water  pollution  treat- 
ment. 
Identifiers:  Ferrous  iron. 

Acid  mine  water  containing  ferrous  iron  is  treated 
by  adding  solid  lime  to  the  water.  Limestone  parti- 
cles are  rotated  about  a  generally  horizontal  axis  in 
an  attrition  mill  to  cause  the  particles  to  rub 
against  one  another.  Fine  limestone  particles  are 
added  to  add  body  to  the  floe  which  forms  making 
the  water  alkaline.  The  floe  is  separated  from  the 
water  by  sedimentation.  (Sinha-OEIS) 
W72-08178 


METHOD  OF  TREATING  LIQUID  WASTE  EF- 
FLUENT, 

Hydro-Clear  Corp.,  Avon  Lake,  Ohio.  (Assignee). 
D.S.Ross. 

U.  S.  Patent  No.  3,516,930,  4  p,  7  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  875,  No.  3,  p.  589,  June  23, 1970. 

Descriptors:  'Patents,  'Liquid  wastes,  Waste 
treatment,  Pollution  abatement,  'Filtration,  'Ac- 
tivated carbon,  'Waste  water  treatment,  Water 
pollution  treatment,  Water  treatment,  Separation 
techniques. 

A  particulate  filter  bed  is  used  to  block  the  passage 
of  large  solids.  Activated  carbon  having  a  particle 
size  greater  than  the  interstices  of  the  filter  bed  is 
placed  in  the  body  of  effluent  developed  above  the 
filter  bed.  Currents  are  created  adjacent  to  the 
upper  surface  of  the  filter  bed  to  keep  the  adsorp- 
tive  particles  in  suspension.  Currents  may  be 
created  by  a  diffuser  for  introducing  carbon  diox- 
ide into  the  body  of  effluent  above  the  filter  bed. 
This  gas  tends  to  neutralize  the  effluent.  (Sinha- 
OEIS) 
W72-08179 


METHOD  AND  APPARATUS  FOR  THE 
BIOLOGICAL  TREATMENT  OF  WASTE 
WATER, 

Passavant-Werke,  (Germany)  (assignee). 
T.  Wieferig. 

U.  S.  Patent  No.  3,642,615,  4  p,  4  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  3,  p.  1031,  February  15, 1972. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Activated  sludge,  'Aeration,  Pollution  abate- 
ment, Separation  techniques,  Water  pollution 
treatment,  Water  pollution,  Equipment,  'Sludge 
treatment,  'Biological  treatment,  Water  purifica- 
tion, Flow  system. 

This  device  consists  of  an  aerating  chamber  and  a 
clarifying  chamber.  Waste  water  enters  the  aerat- 
ing chamber  where  it  circulates  as  it  is  aerated.  A 
portion  of  the  aerated  liquid  is  led  to  the  clarifica- 
tion chamber  where  the  sludge  settles  to  the  bot- 
tom. The  settled  sludge  is  thereafter  conveyed  into 
the  aerating  chamber  where  it  circulates  in  the 
same  direction  of  motion  of  the  liquid  in  the  path 
of  circulation  in  the  clarifying  chamber.  The 
clarified  water  is  removed  from  the  top  of  the 
clarifier  and  the  sludge  is  withdrawn  from  the 
aerating  chamber.  (Sinha-OEIS) 
W72-08273 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


TREATMENT  OF  SEWAGE  AND  OTHER  CON- 
TAMINATED LIQUIDS  WITH  RECOVERY  OF 
WATER  BY  DISTILLATION  AND  OXIDATION, 

Anti-Pollution  Systems,  Inc.,  Pleasantville,  N.  J. 
(Assignee). 

J.  Greenberg,  and  C.  Whitaker. 
U.  S.  Patent  No.  3,642,583,  5  p,  3  fig,  13  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  3,  p.  1025,  February  15,  1972. 

Descriptors:  'Patents,  'Sewage  treatment,  'Distil- 
lation, 'Oxidation,  'Liquid  wastes,  'Waste  water 
treatment,  Pollution  abatement,  Water  pollution 
treatment,  Water  pollution,  Equipment,  'Flash 
distillation,  Organic  wastes,  'Heat  transfer, 
•Evaporation,  'Desalination,  Textiles,  Industrial 
wastes,  Separation  techniques,  Water  purification. 

Liquid  waste  is  introduced  onto  the  surface  of  a 
molten  salt  bath  which  serves  as  a  heat  transfer 
mechanism.  Flash  distillation  is  produced  and  the 
salt  acts  as  a  catalyst  in  promoting  efficient  oxida- 
tion. The  salt  bath  contains  a  chemical  oxidizer 
which  continuously  releases  nascent  oxygen  and 
retakes  ambient  oxygen.  In  the  case  in  which  the 
liquid  contains  only  salty  residues,  the  water  is 
evaporated  off,  while  the  salt  residue  remains  to 
function  in  the  molten  bath.  Examples  are  given  in 
application  of  this  invention  for  treatment  of  tex- 
tile manufacturing  wastes,  salt  water  desalination, 
farm  wastes,  and  for  home  sewage  treatment.  (Sin- 
ha-OEIS) 
W72-08276 


DEVICE  FOR  AERATING  SEWAGE  WATER, 

M.  Danjes,  and  A.  Schreiber. 
U.  S.  Patent  No.  3,642,260,  4  p,  7  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  3,  p.  954,  February  15, 1972. 

Descriptors:  'Patents,  Sewage  treatment,  'Aera- 
tion, 'Waste  water  treatment,  Equipment,  Pollu- 
tion abatement,  Water  pollution  treatment,  Water 
pollution,  Waste  water,  Separation  techniques, 
'Biological  treatment,  Water  purification. 

An  aerating  element  consists  of  a  flat  elastic  air 
tube  provided  with  numerous  air  discharge  ports 
on  its  upper  wall.  The  longitudinal  sides  of  the  tube 
are  formed  as  loops  or  pockets  to  receive  support- 
ing parts.  One  end  of  the  tube  is  connected  to  an 
air  supply  line,  the  other  end  is  sealed.  The  tube  is 
prestressed  in  its  flat,  pressureless  position  by 
means  of  the  supporting  elements  situated  within 
the  loops.  As  air  is  supplied  the  sides  of  the  tube 
expand  so  that  the  discharge  ports  are  opened  per- 
mitting the  air  to  enter  the  sewage  water  in  the 
form  of  minute  bubbles  of  uniform  size.  (Sinha- 
OEIS) 
W72-08277 


APPARATUS  FOR  CENTRIFUGALLY  REMOV- 
ING LIQUID  FROM  A  MIXTURE, 

P.  C.  Wilson,  and  P.  Hughart. 
U.  S.  Patent  No.  3,642,139,  12  p,  17  fig,  14  ref;  Of- 
ficial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  3,  p.  923,  February  15, 1972. 

Descriptors:  'Patents,  'Pulp  wastes,  'Centrifuga- 
tion,  'Paper  pulp  wastes,  Equipment,  Pollution 
abatement,  Waste  treatment,  'Waste  water  treat- 
ment, Water  pollution  treatment,  Separation 
techniques. 

A  method  and  apparatus  are  described  for  continu- 
ously removing  through  a  centrifuging  operation, 
liquid  from  a  mixture  containing  cellulose  fiber 
pulp  used  in  the  paper  making  industry.  The 
method  involves  impinging  the  mixture  upon  a 
rotating  screen  surface  to  form  a  layer  of  the 
fibrous  material.  The  liquid  passes  through  the 
screen  and  fibrous  layer.  The  screen  surface  is 
cleaned  by  moving  the  edge  of  a  transporting 
member  over  the  screen;  and  rolling,  wringing  and 
redepositing  the  material  on  the  screen  and  passing 
additional  liquid  through  the  screen.  The  mixture 
is  centrifuged  as  a  force  varying  between  70  and 
650  times  the  force  of  gravity.  The  fibrous  material 


passing  through  the  screen  along  with  the  liquid  is 
recovered  by  impinging  the  mixture  on  the  surface 
of  a  second  screen.  (Sinha-OEIS) 
W72-08278 


WASTE  DISPOSAL  ASSEMBLY, 

A.  G.  Borden. 

U.  S.  Patent  No.  2,642,135,  5  p,  4  fig,  9  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  3,  p.  922,  February  15, 1972. 

Descriptors:  'Patents,  'Waste  disposal,  'Sewage 
treatment,  'Bacteria,  Biological  treatment,  Waste 
treatment,  'Waste  water  treatment,  Heat  transfer, 
Water  pollution,  Water  pollution  treatment. 
Equipment,  'Domestic  wastes. 

Sewage  is  introduced  into  a  heat  transfer  unit 
where  the  temperature  is  elevated  to  the  boiling 
point  of  water  until  the  bacterial  count  is  reduced 
to  a  tolerable  level.  (Sinha-OEIS) 
W72-08279 


METHOD  AND  APPARATUS  FOR  TERTIARY 
TREATMENT  OF  EFFLUENT, 

Pollution  Control,  Inc.,  Cincinnati,  Ohio.  (As- 
signee). 

U.  S.  Patent  No.  3,642,134,  5  p,  4  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
895,  No.  3,  p.  921,  February  15,  1972. 

Descriptors:  'Patents,  'Tertiary  treatment, 
Separation  techniques,  Pollution  abatement, 
'Suspended  solids,  'Sewage  effluents,  Equip- 
ment, Filtration,  Specific  gravity,  Water  pollution 
treatment,  Water  pollution,  'Waste  water  treat- 
ment. 

Sewage  effluent  from  a  secondary  treatment  plant 
is  led  into  an  inlet  chamber  of  a  receptacle  at  a 
predetermined  rate  where  separation  by  specific 
gravity  occurs.  Effluent  carrying  suspended  solids 
passes  through  a  filter.  The  clear  filtrate  is  accu- 
mulated in  a  clearwell  chamber  immediately  above 
the  filter.  At  the  end  of  the  filtering  cycle,  the  fil- 
trate backwashes  the  filter.  The  settleable  solid 
pollutants  are  accumulated  at  the  bottom  of  the 
receptacle.  (Sinha-OEIS) 
W72-08280 


FLOATING  OIL  CONFINING  APPARATUS, 

Ocean  Pollution  Control,  Inc.,  Dallas,  Tex.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08281 


SEWAGE  TREATMENT  PROCESS, 

Nalco  Chemical  Co.,  Chicago,  111.  (Assignee). 
F.  N.  Kemmer,  R.  S.  Robertson,  and  R.  D.  Mattix. 
U.  S.  Patent  No.  3,640,820,  4  p,  1  fig,  4  tab,  4  ref; 
Official  Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  2,  p.  616,  February  8,  1972. 

Descriptors:  'Patents,  'Activated  sludge, 
'Sewage  treatment,  'Sewage  effluent,  Sewage 
sludge,  Separation  techniques.  Waste  treatment, 
'Waste  water  treatment,  Pollution  abatement. 

A  process  of  treating  sewage  is  provided  so  as  to 
form  an  active  substance  useful  in  removing  solu- 
ble contaminants  from  the  sewage.  An  activating 
agent  from  the  group  consisting  of  bicarbonate 
salts,  carbonate  salts,  C02  and  CO  is  added  to  the 
dewatered  sludge  before  heating.  The  active  sub- 
stance is  mixed  into  the  sewage  to  achieve  a  con- 
centration level  greater  than  100  ppm.  The  de- 
watered  sludges  are  heated  at  temperatures  rang- 
ing from  300  to  900  degrees  C  from  3  to  200 
minutes  at  a  pressure  of  at  least  one  atmosphere 
absolute,  in  a  controlled  atmosphere.  (Sinha- 
OEIS) 
W72-08283 


TREATMENT  OF  WASTE  WATER  FROM  AL- 
KALINE PULPING  PROCESSES, 

Continental  Can  Co.,  Inc.,  New  York.  (Assignee). 
E.  L.  Spruill. 

U.  S.  Patent  No.  3,639,206,  4  p,  1  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  1,  p.  247,  February  1 ,  1972. 

Descriptors:  'Patents,  Pulp  and  paper  industry, 
'Pulp  wastes,  Liquid  wastes,  Effluents,  'Wood 
wastes,  Pollution  abatement,  Separation 
techniques,  'Waste  water  treatment,  Waste  treat- 
ment, Water  pollution  treatment. 

A  process  is  provided  for  the  concomitant  removal 
of  dissolved  ligneous  color  bodies  and  suspended 
fibrous  solids  from  the  effluent  of  waste  waters  of 
alkaline  wood  pulping  processes.  A  water-soluble 
calcium  salt,  such  as  CaO  or  Ca  (OH)2  is  added  at 
a  concentration  of  500  to  3300  parts  of  calcium  salt 
per  one  million  parts  water  to  the  colored  waste  ef- 
fluent. The  calcium  salt  is  continuously  contacted 
with  the  effluent  waste  for  a  period  of  0.25  to 
about  2  hours.  After  separation,  the  aqueous  phase 
is  treated  with  C02  gas  for  enough  time  to  cause 
substantial  precipitation  of  the  dissolved  calcium 
salts  as  CaC03  and  the  remainder  of  the  ligneous 
color  bodies,  the  CaC03  and  ligneous  color  bodies 
forming  a  second  solid  phase.  The  first  and  second 
solid  phases  are  passed  to  a  furnace  to  be  burned. 
(Sinha-OEIS) 
W72-08285 


SEWAGE  TREATMENT  SYSTEM, 

L.  J.  Peck. 

U.  S.  Patent  No.  3,638,793,  3  p,  1  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
895,  No.  1 ,  p.  150,  February  1 ,  1972. 

Descriptors:  'Patents,  'Sewage  treatment,  Filters, 
'Filtration,  'Suspended  solids.  Separation 
techniques,  Pollution  abatement,  Effluents, 
'Waste  water  treatment,  Waste  treatment,  Water 
pollution  treatment,  Tertiary  treatment. 

Primary  or  secondary  effluent  is  passed  through  a 
self  cleaning  mechanical  strainer  and  then  into  a 
high-rate,  granular  pressure  filter.  A  portion  of  the 
filtered  effluent  is  recirculated  through  the  strainer 
and  filter  to  maintain  a  uniform  flow  rate  on  the 
filter.  Suspended  solids  collected  by  the  strainer 
and  filter  are  returned  for  retreatment  in  the  pri- 
mary treatment  area.  (Sinha-OEIS) 
W72-08286 


WASTEWATER  TREATMENT  SYSTEM, 

W.  F.  Roberts,  and  E.  L.  Kaminsky. 
U.  S.  Patent  No.  3,638,590,  4  p,  1  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  No  895,  No.  1,  p.  99,  February  1 ,  1972. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Coagulation,  'Centrifugation,  'Activated  car- 
bon, 'Disinfection,  'Organic  wastes,  Pollution 
abatement,  Waste  treatment,  Water  pollution, 
Water  pollution  treatment,  'Incineration. 

Waste  water  from  a  collecting  tank  is  pumped  into 
a  comminutor  and  then  passed  into  a  coagulating 
tank.  The  waste  water  and  coagulated  material  are 
then  introduced  into  a  centrifuge  separator.  After 
separation  of  solid  and  liquid,  the  liquid  is  pumped 
into  a  disinfected  tank.  The  disinfected  liquid  is 
then  pumped  through  activated  charcoal  columns 
for  purification.  The  solid  waste  is  conveyed  to  an 
incinerator  for  burning.  (Sinha-OEIS) 
W72-08287 


APPARATUS    FOR    CONFINING     MATERIAL 
FLOATING  ON  WATER, 

Susquehanna  Corp.,  Fairfax,  Va.  (Assignee). 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08288 


63 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


APPARATUS  FOR  SEPARATING  SOLIDS 
FROM  LIQUIDS  AND  FOR  THICKENING 
SLUDGES, 

Technische  Universitaet,  Berlin  (West  Germany). 
Institut  fuer  Wasserbau  and  Wasserwirtschaft. 
(Assignee). 

J.  A.  W.  Kaeding,  and  W.  A.  Grunert. 
U.  S.  Patent  No.  3,525,437,  4  p,  1  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
877,  No  4,  p  823,  August  25, 1970. 

Descriptors:  'Patents,  'Sewage  treatment, 
Sludge,  'Flotation,  Water  treatment,  'Waste 
water  treatment,  Waste  treatment,  'Aeration, 
Separation  techniques,  Pollution  abatement, 
Water  pollution,  Water  pollution  treatment. 

Water  is  subjected  to  aeration  in  a  floatation  cell. 
Solids  which  float  on  the  surface  are  removed.  At 
its  inlet  a  resting  chamber  communicates  with  the 
floatation  cell.  The  cell  tapers  in  an  upward 
direction  in  the  region  of  its  upper  end.  At  a  lower 
region  there  is  an  aerating  device  which  directs 
small  air  bubbles  upward  and  through  the  liquid.  A 
discharge  chamber  situated  at  the  side  of  the 
floatation  cell  opposite  from  the  resting  chamber  is 
provided  for  discharging  clear  liquid  from  the 
floatation  cell.  (Sinha-OEIS) 
W72-08290 


APPARATUS  FOR  AND  METHOD  OF  AERAT- 
ING LIQUIDS, 

D.  A.  Culwell. 

U.  s!  Patent  No.  3,524,629,  3  p,  3  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
877,  No  3,  p  600,  August  18, 1970. 

Descriptors:  'Patents,  'Aeration,  'Liquid  wastes, 
'Industrial  wastes,  'Sewage  effluents,  'Waste 
water  treatment,  Pollution  abatement,  Water  pol- 
lution treatment,  Separation  techniques,  Equip- 
ment. 

A  floating  aerating  unit  includes  a  draft  tube  or 
eduction  pipe  supported  on  a  float  with  its  lower 
end  beneath  the  surface  of  a  body  of  liquid  to  be 
aerated.  The  upper  end  of  the  pipe  is  located  above 
the  surface.  An  inverted  diffuser  cone  extends 
downward  into  the  pipe.  This  enables  the  liquid  to 
flow  upward  and  radially  outward  into  the  air  in  a 
spray-like  stream.  (Sinha-OEIS) 
W72-08291 


APPARATUS  FOR  THE  TREATMENT  OF 
SEWAGE  AND  LIKE  INDUSTRIAL  WASTE, 

Drysdale  and  Co.  Ltds,  Glasgow  (Scotland).  (As- 
signee). 
J.  B.Nicol. 

U.  S.  Patent  No.  3,524,547,  3  p,  5  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
877,  No  3,  p  580,  August  18, 1970. 

Descriptors:  'Patents,  'Sewage  treatment,  'In- 
dustrial wastes,  'Aeration,  'Waste  water  treat- 
ment, Waste  treatment,  Water  pollution  treat- 
ment, Pollution  abatement,  Separation  techniques. 

The  treatment  plant  contains  three  compartments, 
a  sewage-receiving  compartment  and  two  treat- 
ment compartments.  Devices  are  provided  in  each 
compartment  for  introducing  air  at  a  point  below 
the  normal  liquid  level.  A  fluid  transfer  control 
operates  in  four  stages;  the  aeration  in  two  stages. 
(Sinha-OEIS) 
W72-08292 


OIL  SKIMMING  APPARATUS, 

Ocean  Pollution  Control,  Inc.,  Dallas,  Tex.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08293 


MICROWAVE    IRRADIATION     OF    SEWAGE 
AND  SEWAGE  SLUDGE, 

Bechtel  International  Corp.,  San  Francisco,  Calif. 
(Assignee). 


D.  J.  Goerz,  Jr.,  and  B.  H.  Leonard,  Jr. 
U.  S.  Patent  No.  3,523,076,  2  p,  1  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
877,  No  1 ,  p  179,  August  4,  1970. 

Descriptors:  'Patents,  'Sewage  treatment,  Pollu- 
tion abatement,  'Waste  water  treatment,  'Irradia- 
tion, Sewage  sludge,  'Microwaves,  Water  pollu- 
tion treatment,  'Aerobic  treatment.  Aeration. 

Sewage  is  subjected  to  primary  and  secondary 
clarification  steps.  Sludge  solids  are  removed  in 
the  latter.  After  primary  clarification  of  the 
sewage,  it  is  treated  by  an  aerobic  biological 
system  and  is  followed  by  the  secondary  clarifica- 
tion to  produce  a  clear  final  effluent.  The  unique- 
ness of  this  invention  consists  of  passing  the 
removed  solids  to  a  concentrating  stage  and  apply- 
ing microwave  energy  to  the  solids  to  accelerate 
the  settlement  rate.  (Sinha-OEIS) 
W72-08294 


APPARATUS  FOR  THE  TREATMENT  OF 
SEWAGE  AND  LIKE  INDUSTRIAL  WASTE, 

Drysdale  and  Co.  Ltds,  Glasgow  (Scotland).  (As- 
signee). 
J.  B.Nicol. 

U.  S.  Patent  No.  3,522,881,  2  p,  3  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
877,  No  1,  p  135,  August  4, 1970. 

Descriptors:  'Patents,  'Sewage  treatment,  'In- 
dustrial wastes,  'Liquid  wastes,  Water  pollution, 
Water  pollution  treatment,  Pollution  abatement, 
Separation  techniques,  'Waste  water  treatment. 

This  treatment  plant  consists  of  a  sewage  receiving 
section  having  at  least  one  chamber  arranged  to 
receive  untreated  liquid  sewage.  This  section  has 
an  aerating  device.  A  second  section  has  in  addi- 
tion an  airlift  device  to  transfer  liquid  from  the 
first  to  the  second  section.  There  is  a  special 
means  for  controlling  the  supply  of  operating  air  to 
the  airlift  and  to  the  aeration  device.  A  timing 
device  is  arranged  to  be  set  in  operation  by  the 
volume-determining  mechanism  when  the  volume 
of  liquid  in  the  second  section  reaches  a  predeter- 
mined figure.  (Sinha-OEIS) 
W72-08295 


METHOD  AND  APPARATUS  FOR  CON- 
TROLLING OXYGEN  TRANSFER  AND  POWER 
REQUIREMENTS  IN  A  WATER  AERATION 
SYSTEM, 

Welles  Products  Corp.,  Roscoe,  111.  (Assignee). 
D.  P.  Welles,  Jr. 

U.  S.  Patent  No.  3,521,864,  3  p,  2  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
876,  No  4,  p  883,  July  28,  1970. 

Descriptors:  'Patents,  Oxygen  demand,  'Aera- 
tion, 'Municipal  wastes,  'Industrial  wastes,  Ox- 
ygenation, Equipment,  Pollution  abatement, 
♦Waste  water  treatment,  Water  treatment,  Water 
pollution,  Water  pollution  treatment. 
Identifiers:  'Power  requirements. 

Water  is  drawn  from  beneath  the  surface  of  a  body 
of  water  and  is  discharged  on  top  of  the  surface. 
The  propulsion  mechanism  is  driven  by  a  motor 
mounted  either  above  or  below  the  surface  of  the 
water.  Power  requirements  are  controlled  by  ad- 
ding air  to  the  water  being  moved  by  the  propul- 
sion mechanism,  thereby  changing  its  density. 
(Sinha-OEIS) 
W72-08296 


CHARACTERISTICS      OF      WASTES      FROM 
SOUTHWESTERN  CATTLE  FEEDLOTS. 

Texas  Tech   Univ.,  Lubbock.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08299 


DESIGN  AND  OPERATION  OF  A  PILOT 
PLANT  FOR  COMPOSTING  POULTRY 
MANURE, 

Guelph  Univ.  (Ontario).  Dept.  of  Microbiology. 
R.  G.Bell,  and  J.  Pos. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  14,  No  6,  p  1020-1023,  Nov- 
Dec  1971. 6  fig,  6  ref. 

Descriptors:     'Farm    wastes,    Odor,     'Poultry, 
'Waste  treatment,  Runoff,  Air  pollution,  'Pilot 
plants,  Aeration,  Operation,  Design. 
Identifiers:  'Composting. 

A  pilot  plant  for  composting  poultry  manure  is 
described.  The  composting  unit  consisted  of  a 
closed  cylinder  mounted  on  a  steel  frame,  fitted 
with  an  internal  rotor  driven  by  an  electric  motor 
through  a  power  train.  Air  was  supplied  by  a  frac- 
tional horsepower  air  compressor  and  was  in- 
troduced into  the  composter  through  three 
manifold  lines.  Poultry  manure  can  be  composted, 
but  the  real  question  is  whether  composting 
reduces  the  pollution  potential  from  poultry  waste. 
The  compost  as  discharged  from  the  pilot  plant 
was  dark  brown  in  color,  had  a  nitrogen  content  of 
between  1.3  and  1.5  percent  (dry  wt.  basis),  a 
moisture  content  near  50  percent  and  a  strong 
smell  of  ammonia.  The  compost  did  heat  up  which 
was  an  indication  that  the  material  was  not  stabil- 
ized. Even  after  being  left  unattended  for  several 
months,  compost  piles  did  not  develop  objectiona- 
ble odors  nor  was  there  evidence  of  appreciable 
runoff  during  heavy  rain  storms.  From  these  ob- 
servations, it  is  concluded  that  composting  does 
reduce  the  pollution  potential  of  poultry  manure 
and  would,  therefore,  be  a  satisfactory  way  to 
treat  manure  prior  to  prolonged  storage.  (Bundy- 
Iowa  State) 
W72-08300 


CATTLE  FEEDLOT  WASTE  PROBLEMS, 

Kansas  State  Univ.,  Manhattan. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08302 


CHARACTERIZATION    OF    WASTE    TREAT- 
MENT PROPERTIES  OF  PIG  MANURE, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08303 


WASTE  MANAGEMENT  FOR  FEEDLOTS, 

Nebraska  Univ.,  Lincoln.  Coll.  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08305 


CLOSED  SYSTEMS  FOR  ANIMAL  SEWAGE 
TREATMENT, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
J.T.Clayton. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  215,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report  FY  72-7, 
1971. 11  p,  22  ref.  OWRR  A-009  MASS  (4). 

Descriptors:  'Farm  wastes,  'Treatment  facilities, 
Dairy  industry,  'Waste  treatment,  Sub-surface  ir- 
rigation, Tertiary  treatment,  Cattle,  Solid  wastes, 
Water  reuse,  'Waste  disposal,  Aerobic  treatment. 

Stationary  sloping  screens  were  used  to  remove  up 
to  75%  of  the  solids  in  diluted  dairy  cattle  manure. 
Two  bench-scale  aerobic  treatment  systems  were 
then  used  to  treat  screened  effluent.  Two  replicate 
systems,  one  using  distilled  water  and  one  using 
system  final  effluent  to  dilute  incoming  manure 
were  used  to  determine  the  effects  of  renovated 
water  reuse.  BOD  reductions  greater  than  95%  and 
COD  reductions  greater  than  90%  were  obtained  in 
all  systems.  No  adverse  effects  of  water  reuse 
were  found.  Phosphate  level  was  not  affected  and 
there    was    no    appreciable    build-up    of    fecal 
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coliform  or  fecal  streptococcus.  A  one-cow  scale 
modified  activated  sludge  system  was  used  to  treat 
120  pounds  of  manure  and  66  gallons  of  dilution 
water  daily  for  more  than  six  months.  The  final  ef- 
fluent was  disposed  of  by  a  sub-surface  irrigation 
system.  Plastic  nozzles  were  found  satisfactory  to 
release  the  liquid  to  the  soil.  BOD  and  COD  were 
further  reduced  by  about  95%  in  the  tertiary  treat- 
ment system  (soil).  Best  performance  was  ob- 
tained in  the  two  treatments  in  which  activated 
sludge  effluent  was  periodically  applied  to  the  soil. 
W72-08306 


WASTE  WATER  TREATMENT  FACILITIES 
CONSTRUCTION  GRANTS  FOR  NASSAU  AND 
SUFFOLK  COUNTIES,  NEW  YORK  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Environmental  Protection  Agency,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  912-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  10,  1971.  214  p,  9 
fig,  4  map,  27  tab,  4  chart,  9  append. 

Descriptors:  New  York,  *Waste  treatment, 
•Waste  water  disposal,  'Environmental  effects, 
•Treatment  facilities.  Sanitary  engineering,  Mu- 
nicipal wastes,  Septic  tanks,  Solid  wastes,  Ef- 
fluents, Groundwater,  Groundwater  resources, 
Aquifers,  Groundwater  recharge,  Outlets,  Outfall 
sewers,  Project  planning,  Adoption  of  practices, 
Sewage  sludge,  Sewage  disposal,  Sewage  treat- 
ment. 

Identifiers:  *Environmental  Impact  Statements, 
•Long  Island  (N.Y.),  Coastal  waters. 

The  projects  involve  construction  of  sewers,  addi- 
tions and  alterations  to  treatment  plants,  new 
treatment  plants,  and  outfalls  in  Nassau  and  Suf- 
folk Counties,  Long  Island.  The  background 
setting  is  described,  including:  geography;  popula- 
tion, land  use,  and  industry;  water  pollution  con- 
trol programs;  federal  programs;  and  water 
resources  and  resource  management.  The  environ- 
mental impact  of  four  types  of  programs-sewer- 
ing, treatment  plants,  ocean  outfalls,  and  effluent 
discharge-is  analyzed.  The  projects  will  likely 
cause  a  reduction  in  the  quantity  of  water  in  Long 
Island  aquifers,  while  improving  groundwater 
quality.  Treated  effluents  will  be  discharged  into 
the  ocean.  Sludge  will  have  to  be  disposed  of  in 
some  way.  Sewage  collection  will  alleviate  pollu- 
tion in  Suffolk  County  which  previously  has  relied 
on  septic  tanks.  Adverse  effects  which  might  be 
expected,  include  lowering  of  groundwater  levels, 
increased  saltwater  encroachment,  and  possible 
contamination  of  marine  areas  at  the  site  of  ef- 
fluent outfalls.  Alternatives  considered  include: 
non-structural  controls,  no  action,  wastewater 
treatment  methods,  and  alternative  methods  of 
waste  disposal.  The  disadvantage  of  these  alterna- 
tives is  discussed.  Long-term  and  short-term 
trade-offs  are  analyzed.  Irreversible  commitments 
are  explained.  (Grant-Florida) 
W72-08335 


LEAD-DEADWOOD  SANITARY  DISTRICT  NO. 
1,  SOUTH  DAKOTA,  PROJECT  NO.  WPC  SD- 
-200  (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Environmental  Protection  Agency,  Denver,  Colo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  669-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  6,  1971.  43  p,  1  fig, 
1  map,  2  tab,  4  append. 

Descriptors:  •Environmental  effects,  'Municipal 
wastes,  'Industrial  wastes,  'Sewage  lagoons, 
'Water  pollution  control,  'Pollution  abatement, 
Sewage,  Sewage  disposal,  Sewage  treatment, 
Waste  disposal,  Waste  treatment,  Water  quality 
control,  Settling  basins,  Environmental  Sanita- 
tion, Sanitary  Engineering,  Water  pollution 
sources,  Mine  wastes,  Tailrace,  South  Dakota. 
Identifiers:  'Environmental  Impact  Statements, 
'Bell  Fourche  River  (S.D.),  'Cheyenne  River 
(S.D.). 


The  Environmental  Protection  Agency  is  consider- 
ing several  alternatives  to  treat  domestic  wastes 
from  Lead  and  Deadwood,  South  Dakota,  and 
mine  tailings  from  the  adjacent  Homestake  Mining 
Company.  Since  each  alternative  will  have  the 
same  basic  impacts,  no  particular  one  is  currently 
favored.  The  objective  is  to  improve  the  environ- 
mental conditions  of  Whitewood  Creek  and  the 
Belle  Fourche  and  Cheyenne  Rivers.  Raw  sewage 
and  industrial  wastes  will  be  eliminated  from  these 
waters.  A  tailings  pond  is  essential.  Groundwater 
contamination  may  result  from  this  pond.  Other 
adverse  effects  include  removal  of  some  trees, 
rock  ledges,  and  other  scenic  items,  as  well  as  a 
temporary  interruption  of  the  flow  of  Whitewood 
Creek  and  the  removal  of  about  600  acres  of  land 
from  agricultural  use.  Two  basic  groups  of  alterna- 
tives are  being  considered  by  the  Agency:  (1)  com- 
bined municipal  and  industrial  waste  treatment  in 
tailings-stabilization  ponds,  and  (2)  conventional 
domestic  waste  treatment  facilities  with  some  type 
of  separate  industrial  waste  treatment.  Comments 
on  these  alternatives  have  been  requested.  (Kohla- 
Florida) 
W72-08337 


PHYSICAL-CHEMICAL  TREATMENT  OF  A 
MUNICIPAL  WASTEWATER  USING  POW- 
DERED ACTIVATED  CARBON, 

Envirotech  Corp.,  Salt  Lake  City,  Utah.  Eimco 

Process  Machinery  Div. 

D.  E.  Burns,  and  G.  L.  Shell. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  5, 

No.  3,  October,  4,  1971 ,  San  Francisco,  California. 

35  p,  7  fig,  6  tab,  18  ref,  EPA  Contract  14-12-585. 

Descriptors:  'Adsorption,  'Chemical  precipita- 
tion, 'Filtration,  'Activated  carbon,  Lime,  'Pilot 
plants,  Separation  techniques,  Operation  and 
maintenance,  Cost  analysis,  Design  criteria,  De- 
watering,  Odor,  'Waste  water  treatment,  'Utah, 
Lime. 

Identifiers:  Ferric  chloride,  Alum,  'Salt  Lake 
City,  'Physical-chemical  treatment. 

A  physical-chemical  treatment  (PCT)  pilot  plant 
consisting  of  chemical  treatment  of  raw  waste- 
water, carbon  adsorption,  and  filtration  in  a  dual 
media  gravity  filter,  was  operated  on  municipal 
wastewater  from  Salt  Lake  City  for  18  months. 
Chemicals  tested  for  use  in  the  solids  contact  unit 
included  lime,  alum,  and  ferric  chloride.  A  single 
or  two-stage  counter-current  solids  contact  unit, 
utilizing  powdered  activated  carbon  (PAC)  pro- 
vided soluble  BOD  removals.  Because  of  the  high 
alkalinity,  and  associated  high  lime  costs,  of  the 
waste,  alum  was  shown  to  be  the  most  economical 
chemical  for  use  in  step  1.  Cost  estimates  were 
then  prepared  for  a  10  mgd  plant  producing  both  a 
moderate  quality  effluent  (30,  32,  20,  5,  0.5,  and 
0.4  mg/1  of  total  COD,  soluble  COD,  BOD5, 
suspended  solids,  total  phosphorus,  and  soluble 
total  phosphorus  respectively)  and  a  high  quality 
effluent  (15,  12,  10,  5,  0.5,  and  0.4  for  the  same 
parameters  respectively).  Cost  for  the  high  quality 
effluent  using  alum  was  estimated  at 
22.5cents/1000  gallons  total  treatment  cost.  (Low- 
ry-Texas) 
W72-08353 


CHEMICAL  TREATMENT  OF  SEWAGE:  EX- 
PERIENCES IN  SAN  FRANCISCO, 

San  Francisco  City  and  County,  Calif. 

A.  E.  Bagot. 

Water  and  Sewage  Works,  Vol  118,  p  295-298, 

September  1971,1  fig,  3  tab. 

Descriptors:  'Suspended  solids,  'Separation 
techniques,  Water  chemistry,  Colloids,  Floccula- 
tion,  Chemical  precipitation,  Sedimentation,  Tur- 
bidity, Saline  water,  Polyelectrolytes,  Laboratory 
tests,  'Waste  water  treatment,  'Sewage  treat- 
ment, California. 

Identifiers:  'Ferric  chloride,  'Chemical  treatment, 
'San  Francisco. 


When  an  immediate  upgrading  of  the  primary-type 
treatment  offered  by  the  City  and  County  of  San 
Francisco  was  ordered  by  the  California  Regional 
Water  Quality  Board ,  investigations  into  the  use  of 
one  or  more  of  the  synthetic  organic  chemicals 
now  available  were  started.  Use  of  lime  at  the  60 
mgd  North  Point  Plant  was  ruled  out  due  to  sludge 
volume,  and  jar  tests  with  alum  dosages  up  to  100 
mg/1  produced  little  or  no  improvement.  How- 
ever, jar  tests  with  ferric  chloride  gave  promising 
results,  so  further  more  intensive  testing  was 
begun  with  ferric  chloride  with  and  without  or- 
ganic polyelectrolytes.  Higher  levels  of  chloride 
were  shown  to  increase  the  efficiency  of  ferric 
chloride,  so  additions  of  salt  water  to  the  system 
became  part  of  the  experiments.  The  procedure  in- 
stituted on  a  plant  scale  included  ferric  chloride 
additions  with  up  to  6  mgd  of  salt  water,  and  addi- 
tions of  0.4  mg/1  of  organic  polymers  at  peak  flow 
conditions.  By  these  means,  virtually  all 
suspended  material  in  the  effluent  was  captured 
enabling  a  near  zero  settleable  solids  content  to  be 
maintained  in  the  effluent  throughout  a  24-hour 
period.  (Lowry-Texas) 
W72-08354 


MINEWATER  TREATMENT-INCO  SUDBURY 
DISTRICT  OPERATIONS, 

International  Nickel  Co.  of  Canada  Ltd.,  Sudbury 

(Ontario).  Mining  and  Smelting  Div. 

W.  C.  Ferguson,  and  M.  J.  Morris. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  3, 

No.  3,  October  4,  1971,  San  Francisco,  California, 

18  p,  10  fig,  3  ref. 

Descriptors:  'Mine  drainage,  'Heavy  metals, 
'Leaching,  Sulfides,  Iron,  Copper,  Nickel,  Acid 
mine  waters,  Suspended  solids,  Separation 
techniques,  Flocculation,  Sedimentation,  Lime, 
Chemical  precipitation,  Filtration,  Vacuum  dry- 
ing, Neutralization,  'Waste  water  treatment. 

The  International  Nickel  Company's  operations  in 
the  Sudbury  Basin  produce  a  combined  flow  of 
nearly  8  MGD  discharged  from  mining  operations. 
These  waters  have  leached  out  base  metal  sul- 
phides, principally  those  of  copper,  nickel,  and 
iron.  Primary  treatment  needs  for  such  effluent  in- 
clude neutralization  and  solids  separation.  Various 
clarification  and  dewatering  devices  have  been  ex- 
perimented with,  and  the  system  currently  being 
used  by  INco  includes  addition  of  a  1%  solution  of 
high  molecular  weight  polyacrylamide  at  a  rate  of 
.0075  lbs/dry  ton  to  aid  clarification,  and  filtration 
of  solids  on  a  belt  filter  for  dewatering.  pH  adjust- 
ment and  dissolved  solids  precipitation  is  accom- 
plished through  lime  additions  and  settling  in  pro- 
tected basins.  The  final  decision  about  positioning, 
whether  at  the  surface  or  underground,  has  yet  to 
be  resolved.  Because  of  the  wide  variety  of  condi- 
tions encountered,  no  standard  system  for  all 
operations  has  been  developed,  but  each  particular 
aspect  is  being  approached  individually  in  the 
search  for  an  optimum  solution.  (Lowry-Texas) 
W72-08355 


APPARATUS  FOR  CONCENTRATING 

VIRUSES  FROM  LARGE  VOLUMES, 

Baylor  Coll.  of  Medicine,  Houston,  Tex.  Dept.  of 

Virology  and  Epidemiology. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08356 


PHOSPHATE  REMOVAL  FROM  LAUNDRY 
WASTE  WATER, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y.  Bio-En- 
vironmental Engineering  Div. 
G.  E.  Galonian,  and  D.  B.  Aulenbach. 
Preprint,  presented  at  the  New  York  Water  Pollu- 
tion Control  Association,  Winter  Meeting,  January 
26,  1972.  36  p,  10  fig,  14  tab,  10  ref . 

Descriptors:  'Phosphates,  'Detergents,  'Chemi- 
cal precipitation,  'Filtration,  Calcium  chloride, 
Iron,  Aluminum,  Diatomaceous  earth,  Laboratory 
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tests,  Turbidity,  Odor,  Hardness  (Water),  Al- 
kalinity, Hydrogen  ion  concentration,  'Launder- 
ing, 'Domestic  wastes,  Separation  techniques, 
'Waste  water  treatment. 

Both  laboratory  and  system  tests  were  used  to 
establish  the  relative  merits  of  alum,  ferric 
chloride,  and  calcium  chloride  for  removing  ortho- 
phosphates  from  laundry  wastewater.  After 
precipitation  of  the  phosphorus,  a  commercially 
available  purification  system,  consisting  of  a 
diatomaceous  earth  pre-coat  on  tubular  elements 
of  fine  wire  mesh,  was  used  to  remove  the 
phosphorus  floe.  Influent  water  contained  up  to 
132  mg/1  of  phosphate,  220  mg/1  (as  CaC03)  of 
hardness,  and  380  mg/1  (as  CaC03)  of  alkalinity. 
Product  water  from  the  system  was  judged  by 
odor,  clarity,  pH,  total  hardness,  and  alkalinity. 
Jar  tests  were  used  to  determine  optimum  condi- 
tions of  chemical  additions  and  pH.  For  calcium 
chloride,  a  molar  ratio  of  CaC12:  P04  of  2.0  at  pH 
10.0  was  optimum,  and  it  produced  a  3.0  mg/1  P04 
minimum.  Phosphate  removal  by  aluminum  or  iron 
addition  requires  Al:  P04  and  FeP)04  molar 
ratios  of  1.5-2.0,  and  optimum  pH's  of  5.5  and  5.0- 
6.0  for  aluminum  and  iron  respectively.  It  was  also 
demonstrated  that  phosphate  removals  were  com- 
patible with  simultaneous  removal  of  detergents 
by  cationic  detergent  additions.  A  high  clarity 
water  with  some  BOD  removal  was  produced  by 
all  systems,  which  could  be  further  processed  for 
possible  re-use.  (Lowry-Texas) 
W72-08358 


MANFORCE,  A  PROGRAM  OF  THE  WATER 
POLLUTION  CONTROL  FEDERATION, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

J.  A.  Voegtle. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  8, 

No.  1,  October,  5,  1971,  San  Francisco,  Cabfor- 

nia,  7  p. 

Descriptors:  'Water  Pollution  Control  Federation, 
•Personnel,  'Training,  Operation  and  main- 
tenance, Administration,  Management,  Trade  as- 
sociations, Waste  water  treatment. 
Identifiers:  'MANFORCE,  'Treatment  plant 
operators,  Certification,  Job  classification. 

The  wide  variety  of  qualifications  and  classifica- 
tions for  wastewater  and  water  treatment  plant 
operators  has  prevented  the  exchange  of  much 
valuable  information,  and  made  reciprocity  of 
operator's  credentials  an  impossibility.  To 
eliminate  this  problem,  the  MANFORCE  (Man- 
power For  A  Cleaner  Environment)  program  was 
initiated  by  the  Water  Pollution  Control  Federa- 
tion. The  areas  to  which  the  program  will  be 
specifically  applied  are:  (1)  intensified  efforts  at 
getting  Deeds  and  Data  into  the  hands  of  all  ap- 
propriately concerned  operations  and  maintenance 
personnel;  (2)  the  production  and  maintenance  of  a 
Catalog  of  Training  Resources;  (3)  the  classifica- 
tion of  jobs  in  wastewater  treatment  facilities;  (4)  a 
review  of  operator  program  improvements  which 
both  have  been  and  need  to  be  made;  (5)  develop- 
ment of  training  modules;  and  (6)  a  Compendium 
of  Certification  Examinations.  Potential  revenue 
sources  include  state  and  federal  grants,  private 
foundations,  WPCF  member  association  participa- 
tion, and  revenues  from  MANFORCE  projects. 
By  pooling  the  collective  resources  of  the  member 
associations  into  the  MANFORCE  project,  much 
greater  progress  can  be  made  than  will  be  possible 
if  the  individual  organizations  continue  to  work  in- 
dependently. (Lowry-Texas) 
W72-08360 


EQUITABLE  SHARING  OF  MUNICIPAL 
WASTE  TREATMENT  COSTS-TECHNICAL 
CONSIDERATIONS, 

Chrysler  Corp.,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08361 


EAST  BAY  MUD  IS  KNEE-DEEP  IN  PLANS. 

Water  and  Sewage  Works,  Vol.  118,  p  304-306, 
September  1971, 4  fig. 

Descriptors:  'Sewage  treatment,  'Planning,  'Ad- 
ministration, Estimated  costs,  Financing,  Bond  is- 
sues, Legislation,  Sludge,  Vacuum  drying,  Filtra- 
tion, Color,  Water  reuse.  Pilot  plants,  'Waste 
water  treatment,  'Treatment  facilities,  'Califor- 
nia. 
Identifiers:  'San  Francisco. 

The  East  Bay  Municipal  Utility  District  currently 
serves  eight  communities  on  the  Eastern  shore  of 
San  Francisco  Bay  with  a  combined  population  of 
618,000.  Primary  treatment  is  currently  provided 
for  municipal  wastes  before  discharge  to  the 
ocean,  but  a  $60  million  renovation  is  planned  to 
meet  new  federal  and  state  government  regula- 
tions by  providing  secondary  treatment  for  all 
wastes.  After  an  extensive  public  relations  cam- 
paign the  bond  issue  for  the  required  money 
passed  on  a  70%  majority  of  the  voting  public.  The 
new  system  will  include  vacuum  filtration  and 
landfill  disposal  of  primary  sludge,  removing  the 
sludge  particles  from  discharge  to  the  water. 
Several  approaches  to  removal  of  dissolved  and 
suspended  organics  are  being  investigated,  with 
the  final  selection  not  yet  made.  A  pilot  scale 
reclamation  experiment  for  wastewater  re-use  in 
industry  at  a  rate  of  2  mgd  is  also  planned. 
EBMUD  has  also  requested  legislation  enabling 
them  to  protect  their  new  investments  by  regulat- 
ing materials  to  be  discharged,  and  excellent 
progress  was  being  made  towards  the  passage  of 
this  legislation  at  press  time.  (Lowry-Texas) 
W72-08362 


DESIGN  AND  OPERATION  OF  A  COMBINED 
CARBON  OXIDATION-NITRIFICATION  AC- 
TIVATED SLUDGE  PLANT, 

Consoer,  Townsend  and  Associates,  Chicago,  111. 
W.  J.  Beckman,  R.  J.  Avendt,  T.  J.  Mulligan,  and 
G.  J.  Kehrberger. 

Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  16, 
No.  3,  October,  6,  1971,  San  Francisco,  Califor- 
nia, 50  p,  17  fig,  5  tab,  9  ref. 

Descriptors:  'Nitrification,  'Activated  sludge, 
'On-site  investigations,  Laboratory  tests,  Design 
criteria,  Temperature,  Dissolved  oxygen, 
Hydrogen  ion  concentiation,  Toxicity,  Inhibition, 
Ammonia,  Tertiary  treatment,  Water  pollution 
control,  'Waste  water  treatment,  'Michigan, 
'Operations,  Optimal  development  plans. 
Identifiers:  Sludge  age,  'Flint  (Mich),  'Optimal 
operations. 

The  combination  of  biological  oxidation-nitrifica- 
tion has  been  investigated  on  both  laboratory  and 
full  scale  equipment.  Nitrification  was  incor- 
porated into  a  step-aeration  activated  sludge  plant 
design  without  necessitating  separate  aeration 
tanks,  final  clarifiers  and  sludge  masses.  Optimal 
operating  conditions  included:  (1)  a  temperature  of 
65  degree  F;  (2)  food-to-microorganism  ratios  of 
0.25;  and  (3)  sludge  ages  greater  than  6  days.  Dur- 
ing operation  at  these  optimal  conditions,  a  well 
nitrified  effluent  with  95%  reductions  in  BOD  and 
suspended  solids  was  produced.  Laboratory  stu- 
dies were  also  conducted  to  determine  the  effects 
of  heavy  metal  toxicity  on  the  nitrification 
process.  Dissolved  oxygen  concentrations  greater 
than  2.0  mg/1  also  inhibited  nitrification  if  a  sludge 
blanket  was  not  allowed  to  form.  Full  scale  plant 
investigations  continue  in  attempts  to  substantiate 
the  optimal  parameters  already  produced,  and  to 
provide  further  design  information.  (Lowry-Tex- 
as) 
W72-08363 


EFFECT  OF  ACRYLONITRILE  ON  ANAERO- 
BIC DIGESTION  OF  DOMESTIC  SLUDGE, 

Idaho  Univ.,  Moscow. 

J.  C.  Lank,  Jr. 

Master's  Thesis,  March  1970,  63  p,  13  fig,  9  tab,  48 

ref. 


Descriptors:  'Textiles,  'Industrial  wastes, 
'Anaerobic  digestion,  'Toxicity,  Sludge,  Labora- 
tory tests,  Organic  loading,  Hydrogen  ion  concen- 
tration, 'Waste  water  treatment,  'Sludge  treat- 
ment. 

Identifiers:  'Acrylonitrile,  Gas  production, 
'Digester  gas  composition,  Volatile  acids. 

Previous  work  has  established  that  acrylonitrile,  a 
basic  monomer  for  the  production  of  many 
synthetic  fibers,  is  readily  treated  by  aerobic 
biological  processes.  To  establish  the  effect  of 
acrylonitrile  on  anaerobic  digestion,  two  digesters 
were  operated  in  parallel  with  identical  raw  sludge 
loadings,  and  measured  amounts  of  acrylonitrile 
were  added  to  one  digester  while  the  other  served 
as  a  control.  As  the  acrylonitrile  level  was  raised 
periodically  throughout  the  study,  volatile  solids, 
chemical  oxygen  demand  reduction,  volatile  acid 
concentrations,  and  gas  production  and  composi- 
tion data  were  taken  and  compared  for  the  two 
digesters.  Results  indicated  that  sludges  of  up  to  10 
mg/1  acrylonitrile  can  be  successfully  digested 
anaerobically.  Additional  study  is  required  to 
establish  a  precise  toxic  limit,  however,  the 
demonstration  that  the  toxic  limit  is  above  10  mg/1 
is  of  significant  value,  since  all  previous  work  had 
indicated  that  sludge  containing  acrylonitrile  in 
any  amount  was  not  amenable  to  anaerobic 
digestion.  (Lowry-Texas) 
W72-08364 


HEALTH  FACTORS  IN  THE  RE-USE  OF 
WASTE  WATER  FOR  AGRICULTURAL,  IN- 
DUSTRIAL, AND  MUNICIPAL  PURPOSES, 

Hebrew  Univ.,  Jerusalem  (Israel).  Environmental 

Health  Lab. 

H.I.  Shuval. 

Problems   in   Community    Wastes   Management, 

World  Health  Organization-Public  Health  Papers 

38,  1969,  p  76-89,  1  tab,  35  ref. 

Descriptors:  'Water  reuse,  'Public  health,  Irriga- 
tion water,  Industrial  water,  Potable  water,  Tox- 
icity, Chemical  wastes,  Detergents,  Pathogenic 
bacteria,  Artificial  recharge,  Separation 
techniques,  Aesthetics,  Waste  water  treatment. 

As  fresh  potable  water  supplies  continue  to  dwin- 
dle, re-use  of  treated  waste-water  for  industrial 
and  agricultural  purposes  may  become  more 
economical  than  importation  of  water  over  long 
distances.  Potential  problems  in  agriculture  which 
must  be  overcome  before  wastewater  re-use 
becomes  widespread  center  mainly  around  con- 
tamination of  food,  food  handling  equipment,  and 
food  industry  personnel.  Management  must  be 
sure  that  only  those  crops  which  must  be  cooked 
before  consumption  receive  irrigation  by  waste- 
water, and  handling  methods  must  be  updated  to 
prevent  equipment  contamination.  Industrial 
utilization  is  far  less  restricted  than  agricultural, 
although  care  must  be  exercised  to  avoid  cross 
connections  with  potable  water  lines.  Possibilities 
for  limited  municipal  use  include  for  toilet  flush- 
ing, fire  fighting,  irrigation  of  parks,  gardens,  golf 
courses,  and  for  street  cleaning.  Again,  the 
greatest  risk  would  arise  from  possible  cross  con- 
nections. Some  recycle  of  treated  wastewater  as 
potable  water  is  currently  proceeding,  and  in  these 
and  all  other  programs  for  water  utilization,  physi- 
cal, microbiological,  and  chemical  pollution  in 
relation  to  the  public  health  must  determine  limits 
on  the  use  of  reclaimed  water  which  must  not  be 
exceeded.  (Lowry-Texas) 
W72-08365 


UP 


CLARD7IER 


TUBE  SETTLERS 

THROUGHPUT. 

Environmental  Science  and  Technology,  Vol  6, 
No.  4,  April  1972,  p  312-313,  2  fig. 

Descriptors:  'Separation  techniques,  'Coagula- 
tion, 'Sedimentation,  Tubes,  Reynolds  number, 
Velocity,  Laminar  flow,  Turbulent  flow,  Sludge, 
Performance,  Municipal  wastes,  Industrial 
wastes,  Design  criteria,  'Waste  water  treatment, 
Water  treatment. 
Identifiers:  'Tube  settlers,  'Clarification. 
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Tube  settlers  consist  of  banks  of  tubes  inclined  at 
an  angle  through  which  solids-laden  effluents  flow 
from  bottom  to  top.  While  flowing  through  the 
tubes,  solids  settle  out  on  the  lower  wall  and  slide 
back  down  the  tube  to  a  sludge  collector  while 
clarified  effluent  flows  out  the  top.  Tubes  should 
have  minimal  height,  uniform  settling  distance, 
and  the  tube  shape  must  permit  efficient  nesting. 
The  shape  must  also  provide  for  laminar  flow  in 
the  range  of  operational  flow  rates.  A  chevron 
shaped  tube,  developed  by  Permutit  Corporation, 
consists  of  an  array  of  24  in.  long  tubes  in  a  1  inch 
chevron  configuration.  Tube  height  is  less  than 
tube  width  and  settling  distance  is  uniform,  while 
the  v-groove  promotes  optimum  sludge  compac- 
tion and  flow  as  well.  Further  extensive  field  test- 
ing results  are  being  awaited  before  a  major 
promotional  campaign  is  initiated  by  the  industries 
involved.  However,  since  preliminary  results  in- 
dicate that  well  designed  tube  settlers  can  operate 
at  4-5  gpm/sq  ft  in  the  same  space  as  a  1.0-1.5 
gpm/sq  ft  conventional  clarifier,  tube  settlers  have 
a  promising  future  if  operational  problems  can  be 
kept  to  a  minimum.  (Lowry-Texas) 
W72-08366 


KINETIC  STUDIES  OF  DENITRIFICATION  BY 
PSEUDOMONAS  DENITRIFICANS, 

Washington  Univ.,  Seattle. 

Won  Hong  Lee. 

Master's  Thesis,  August  1971 ,  63  p,  7  fig,  6  tab,  77 

ref. 

Descriptors:  'Kinetics,  'Denitrification,  'Labora- 
tory tests,  Nitrogen  cycle,  Nitrification,  Instru- 
mentation, Manometers,  Pressure,  Solubility, 
Temperature,  Mixing,  Inhibition,  Anaerobic  con- 
ditions, 'Waste  water  treatment. 
Identifiers:  Reaction  rates,  'Pseudomonas 
denitrificans. 

Laboratory  scale  tests  were  performed  on  organ- 
isms grown  in  batch  reactors  to  obtain  data  on  the 
kinetics  of  denitrification  by  Pseudomonas 
denitrificans.  Use  of  a  manometer  allowed  the 
pressure  changes  caused  by  the  nitrification  to  be 
measured,  after  correction  for  atmospheric  pres- 
sure variations.  Sodium  acetate  was  used  as  sub- 
strate, and  the  amount  of  N2  gas  liberated  from 
each  substrate  concentration  was  measured  and 
plotted  N2  produced  versus  sodium  nitrate 
produced  per  hour.  The  rate  of  denitrification  was 
demonstrated  to  follow  the  Michaelis  pattern,  not 
being  inhibited  by  high  substrate  concentration. 
(Lowry-Texas) 
W72-08367 


PILOT  PLANT  STUDIES  OF  FLOCCULATION, 

Technion  -  Israel  Inst,  of  Tech. ,  Haifa  (Israel). 
Y.  A.  Argaman. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No.  12,  p  775-777,  December  1971,  5 
fig,  1  tab,  9  ref. 

Descriptors:  'Flocculation,  'Prototype  tests, 
'Mathematical  models,  Turbidity,  Performance, 
Hydrolysis,  Chemical  precipitation,  Adsorption, 
Separation  techniques,  Mixing,  'Pilot  plants, 
Water  treatment,  'Waste  water  treatment. 
Identifiers:  Aggregation,  Break-up. 

The  theoretical  results  of  a  recent  study  of  floccu- 
lation kinetics  of  turbulent  fluids  have  been  ap- 
plied, along  with  pilot  plant  testing  of  flocculators, 
to  the  design  of  flocculation  reactors.  The  pilot 
scale  experiments  demonstrated  the  validity  of  the 
general  theory,  as  well  as  provided  the  constants 
to  be  used  in  the  theoretical  prediction  equation. 
Actual  performance  data  from  a  prototype  floccu- 
lator  were  in  good  agreement  with  results  pre- 
dicted from  pilot  plant  studies.  (Lowry-Texas) 
W72-08368 


RACETRACK  SEWAGE  PLANT  SOLVES  DIM- 
MITT'S  SANITATION  PROBLEMS, 

J.  Ehly. 

Water  and  Sewage  Works,  Vol  118,  p  302-303, 

1970,  1  fig. 


Descriptors:  'Aerated  lagoons,  'Waste  water 
treatment,  'Operation  and  maintenance,  Electric 
power  costs,  Aeration,  Rotors,  Sedimentation,  Ir- 
rigation, Water  reuse,  Fertilizers,  'Texas,  *Oxida: 
tion  lagoons. 

Identifiers:  'Clarification,  'Solids  recycle,  'Dim- 
mitt  (Tex). 

A  circular  100  ft.  wide  and  300  ft.  long  oxidation 
ditch  has  replaced  outdated  and  odor  producing 
waste  treatment  facilities  at  Dimmitt,  Texas. 
Horizontal  rotors  provide  both  the  aeration  and 
velocity  of  the  wastewater.  Power  for  the  system 
is  provided  by  4  motors,  one  2.1  Hp  motor  and 
three  3/4  Hp  motors.  Maintenance  consists  of  rou- 
tine greasing  and  cleaning,  and  electric  power 
costs  average  $350/mon.  Ditch  effluent  is  piped  to 
a  clarifier,  from  which  solids  are  rec  cled  up  to  a 
certain  level,  and  the  remainder  is  sold  as  fertil- 
izer. The  effluent  is  currently  available  at  no 
charge  for  agricultural  irrigation.  Many  future 
possible  uses  for  the  effluent,  such  as  industrial 
reuse,  and  park  use,  are  envisioned  by  the  commu- 
nity leaders.  (Lowry-Texas) 
W72-08369 


REMOVAL  OF  ORGANICS  FROM  WATER  BY 
SYNTHETIC  RESINOUS  ADSORBENTS, 

Diamond  Shamrock  Chemical  Co.,  Redwood  City, 
Calif. 

I.  M.  Abrams. 

Chemical  Engineering  Progress  Symposium  Se- 
ries, No.  97,  Vol  65,  p  106-112,  1969,  7  fig,  2  tab, 
29  ref. 

Descriptors:       'Separation      techniques,      'Ion 
exchange,  'Adsorption,  'Resins,  Activated  car- 
bon, Phenols,  Iron,  Performance,  Color,  Colloids, 
Cost  analysis,  'Waste  water  treatment. 
Identifiers:  'Synthetic  resinous  adsorbents. 

Both  granular  activated  carbon  and  synthetic  con- 
densate ion  exchange  resins  are  used  to  separate 
various  molecules  or  ions  from  aqueous  solution. 
Successive  treatment  with  diatomite  filtration  and 
resin  adsorption  on  river  water  has  indicated  that 
satisfactory  color  removal  can  be  achieved  at 
material  costs  ranging  from  3  cents  to  4  cents/1000 
gallons.  Tests  have  also  been  conducted  to  deter- 
mine the  ability  of  adsorption  resins  to  remove  or- 
ganics  when  in  the  presence  of  iron.  An  influent 
containing  5.6  mg/1  of  iron  for  each  20  mg  of  humic 
acid  resulted  in  a  three  to  seven-fold  increase  in 
the  capacity  of  the  resins  to  remove  organics. 
Synthetic  resins  have  also  been  tested  as  to  their 
ability  to  remove  refractory  organics  found  in  the 
effluents  of  biological  treatment  systems.  A 
phenolic  condensate  resin  with  low  tertiary  amine 
activity  achieved  complete  color  removal,  65%  ul- 
traviolet absorbance  reduction,  and  50%  COD 
removal.  Cost  estimates  for  a  1  mgd  plant  operated 
at  2.5  gal/min/cu  ft  were  $128,000  for  capital  costs 
and  8.5  to  16.5  cents/ 1000  gallons  for  operating 
costs.  Other  possible  uses  include  water  deioniza- 
tion,  wastewater  reclamation,  municipal  water 
supplies,  and  small  replaceable  cartridge  filters. 
(Lowry-Texas) 
W72-08371 


COST  OF  INDUSTRIAL  AND  MUNICIPAL 
WASTE  TREATMENT  IN  THE  MAUMEE 
RIVER  BASIN, 

Enjay  Chemical  Co.,  Baytown,  Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08372 


TREATMENT  OF  WASTE  CONTAINING  NTA 
IN  A  TRICKLING  FILTER  PLANT, 

Iowa  State  Univ.,  Ames. 

D.  W.Hubly. 

Master's  Thesis,  1971 ,  141  p,  17  fig,  21  tab,  27  ref. 

Descriptors:    'Detergents,    'Nitrilotriacetic   acid, 
'Chemical  wastes,  'Trickling  filters,  'Pilot  plants, 
Performance,  Nitrification,  Monitoring,  Surfac- 
tants, Phosphates,  'Waste  water  treatment. 
Identifiers:  'Acclimatization. 


A  3  gpm  pilot-scale  trickling  filter  was  operated  on 
primary  domestic  effluent  to  which  sodium 
nitrilotriacetate  (NTA)  had  been  added  in  the 
amounts  of  4,8,  and  16  mg/1.  Influent,  effluent, 
and  background  NTA  levels  were  measured  by  the 
zinc-zincon  method,  and  filter  performance  was 
monitored  by  analysis  of  BOD,  COD,  TOC,  SOC, 
suspended  solids,  ammonia  nitrogen,  organic 
nitrogen,  nitrate  nitrogen,  and  phosphate  in  com- 
posite samples  of  influent  and  effluent.  None  of 
the  NTA  levels  studied  produced  any  adverse  ef- 
fects on  either  trickling  filter  performance,  (as 
measured  by  BOD,  COD,  TOC  removal  efficien- 
cy) or  nitrification  efficiency.  A  two  to  three  week 
acclimation  period  was  required  at  a  feed  level  of  4 
mg/1  NTA  before  complete  NTA  removal  was 
achieved.  After  acclimation  NTA  levels  of  less 
than  0.5  mg/1,  for  the  4  and  8  mg/1  dosages,  and  1.0 
mg/1,  for  the  16  mg/1  dosage  level,  were  achieved. 
After  initial  acclimation,  subsequent  changes  in 
dosage  level  were  adjusted  quite  rapidly.  (Lowry- 
Texas) 
W72-08373 


TREATMENT  OF  LAUNDROMAT  WASTES  - 
PART  I  WINFAIR  WATER  RECLAMATION 
SYSTEM, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y. 
D.  B.  Aulenbach,  P.  C.  Town,  and  M.  Chilson. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  6, 1970,  p  36-53,  8  fig,  10  tab,  8  ref. 

Descriptors:  'Laundering,  'Phosphates,  'Separa- 
tion techniques,  'Coagulation,  Chemical  precipita- 
tion, Sedimentation,  'Flocculation,  'Filtration, 
Adsorption,  Activated  carbon,  Ion  exchange, 
Neutralization,  'Chlorination,  Biochemical  ox- 
ygen demand,  Chemical  oxygen  demand,  Opera- 
tion and  maintenance,  Hydrogen  ion  concentra- 
tion, Fouling,  Water  reuse,  'Waste  water  treat- 
ment. 
Identifiers:  'Combined  treatment. 

The  Winfair  Water  Reclamation  System  incor- 
porates alum  coagulation-flocculation,  pH  adjust- 
ment, sedimentation,  pressure  filtration,  anion 
exchange,  carbon  adsorption,  chlorination, 
neutralization,  and  recycling  of  treated  effluent. 
Alum  added  to  achieve  a  pH  of  4-5  resulted  in  an 
effluent  containing  an  average  of  11  mg/1  ABS, 
twice  the  level  recommended  for  the  detergent 
removal  ion  exchange  resin.  BOD  and  COD  reduc- 
tions were  61  and  71%  respectively,  while  ABS 
removals  averaged  94%,  with  a  2.3  mg/1  residual. 
However,  the  demineralizer  system  was  non-func- 
tional, resulting  in  a  build  up  of  total  solids.  If  the 
water  was  not  to  be  reused,  however,  the 
demineralizer  would  not  be  needed.  Satisfactory 
effluent  reuse  with  this  system  could  not  be 
achieved.  However,  the  effluent  produced  was  of 
sufficiently  high  quality  to  allow  direct  discharge 
to  many  streams,  and  certainly  satisfactory  for 
discharge  to  a  subsurface  disposal  system.  (Low- 
ry-Texas) 
W72-08375 


BIOCHEMICAL  ENGINEERING  ASPECTS  OF 
THE  ACTIVATED-SLUDGE  PROCESS, 

Simon-Hartley  Ltd.  (England). 

C.  D.  Furness. 

Water  Pollution  Control,  Vol  70, 1971 ,  p  528-532,  2 

fig,  6  ref. 

Descriptors:    'Activated   sludge,   'Aeration,   Or- 
ganic loading,  Toxicity,  'Waste  water  treatment. 
Identifiers:   'Reactor  configuration,   'Plug  flow, 
'Complete  mixing,  Sludge  bulking,  Sludge  settling 
characteristics,  Shock  loading  resistance. 

A  detailed  study  was  performed  to  evaluate  the 
reaction  kinetics  of  the  activated  sludge  process, 
with  particular  attention  being  paid  to  the  shape  of 
the  reaction  vessel.  Laboratory  scale  plug  flow 
and  completely  mixed  reactors  were  compared  on 
the  basis  of:  (1)  consistency  of  chemical  composi- 
tion; (2)  resistance  to  shock  loadings;  (3)  re- 
sistance to  toxic  effects;  (4)  ammonia  assimilation; 
and  (5)  resistance  to  oxygen  transfer.  Based  only 
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on  these  criteria,  the  completely  mixed  reactor  is 
the  obvious  choice,  but  the  question  of  sludge 
separation  must  also  be  accounted  for.  Recent  in- 
vestigations have  indicated  that  uninterrupted  sup- 
plies of  carbohydrate  material  to  activated  sludge 
organisms  will  cause  bulking  of  the  sludge.  There- 
fore, the  recommended  reactor  configuration  in- 
cludes an  initial  completely  mixed  stage  consisting 
of  up  to  50%  of  the  total  aeration  volume ,  followed 
by  at  least  two  plug  flow  units  in  series.  Such  a 
configuration  will  both  provide  the  shock  and  tox- 
icity resistance  of  complete  mixing  and  at  the  same 
time  ensure  discontinuity  of  supply  of  readily 
degradable  compounds.  (Lowry-Texas) 
W72-08378 


CALCIUM   PHOSPHATE  PRECIPITATION  AT 
SLIGHTLY  ALKALINE  PH  VALUES, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 
Geography  and  Environmental  Engineering. 
J.  F.  Ferguson,  D.  Jenkins,  and  J.  Eastman. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  5, 
No.  2,  October  4,  1971,  San  Francisco,  California. 
27  p,  10  fig,  1  tab,  13ref. 

Descriptors:  *Phosphates,  *Chemical  precipita- 
tion, 'Separation  techniques,  Calcium,  Alkalinity, 
Hardness  (Water),  Magnesium,  Activated  sludge, 
Hydrogen  ion  concentration,  Laboratory  tests, 
Cost  analysis,  *Waste  water  treatment,  'Calcium 
compounds. 
Identifiers:  "Calcium  phosphate. 

Both  batch  and  continuous  flow  laboratory  scale 
studies  of  the  kinetics  of  calcium  phosphate 
precipitation  were  conducted.  Evaluation  of  the 
effects  of  pH  and  bicarbonate  concentration  on 
phosphate  precipitation  from  a  synthetic  waste- 
water produced  results  that  were  in  close  agree- 
ment to  those  predicted  through  use  of  the  empiri- 
cal rate  equation.  The  process  was  found  charac- 
teristically to  have  an  induction  period  followed  by 
crystal  growth.  Phosphate  removal  during  crystal 
growth  indicated  that  the  precipitation  reaction 
was  limited  by  a  reaction  at  the  interface  between 
liquid  and  solid.  Predictions  and  limited  experi- 
mental data  demonstrated  that  calcium  phosphate 
precipitation  at  pH  8.0  can  effectively  remove  85- 
90%  of  the  phosphate  from  wastewaters  in  a  solids 
recycling  reactor.  The  low  calcium  phosphate 
precipitation  reaction  is  feasible  for  use  in  com- 
bination with  activated  sludge  treatment  if:  (1)  al- 
kalinity and  magnesium  concentrations  are  less 
than  350  mg/1  as  CaC03  and  24  mg/1  as  Mg  respec- 
tively; (2)  solids  recycle  is  rapid  enough  that  low 
pH  does  not  develop,  causing  the  redissolution  of 
the  precipitate;  and  (3)  pH  is  between  7.5  and  8.5. 
Cost  of  the  process  was  estimated  at  $5  to  $7/mil- 
lion  gallons  for  a  low  alkalinity,  low  hardness 
water,  as  compared  to  $20  to  $50/million  gallons 
for  addition  of  alum  or  iron  salts  to  the  activated 
sludge.  (Lowry-Texas) 
W72-08379 


FATE  OF  LIGNIN  IN  ACTIVATED  SLUDGE 
TREATMENT  OF  KRAFT  EFFLUENTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  Ganczarczyk. 

Publication  No.  72-02,  May  1972,  20  p,  1  fig,  6  tab, 
15  ref. 

Descriptors:  'Pulp  wastes,  'Lignins,  'Color,  'Ac- 
tivated sludge,  Sludge,  Adsorption,  Chemical 
precipitation,  Organic  loading,  Hydrogen  ion  con- 
centration, Enzymes,  Sulfite  liquors,  Chlorina- 
tion,  Pulp  and  paper  industry,  'Waste  water  treat- 
ment, 'Aeration,  'Biological  treatment,  'Labora- 
tory tests. 

Laboratory  scale  studies  on  the  aeration  of  simu- 
lated unbleached  kraft  mill  liquor  in  the  absence  of 
biological  growth,  as  well  as  laboratory  experi- 
ments on  activated  sludge  treatment  of  other  pulp 
mill  wastes,  were  conducted  in  order  to  more 
clearly  delineate  the  mechanism  by  which  lignin 


and  lignin  compounds  are  removed  during  biologi- 
cal treatment.  Simple  aeration  of  kraft  black  liquor 
in  the  absence  of  biological  growth,  resulted  in 
precipitation  of  some  organics  and  a  decrease  in 
pH,  color,  and  nitrosolignin  reaction.  Similar  ef- 
fects were  noted  with  Indulin  ATR  solutions,  and 
oxidative  condensation  of  lignin  molecules  was 
suggested  as  a  possible  explanation  of  these 
phenomena.  Another  possible  explanation  in- 
cluded stimulation  of  lignin  molecules  by  the  en- 
zymes of  biological  growth,  with  the  growth  then 
able  to  adsorb  the  condensated  lignin  molecules 
for  disposal  with  the  waste  sludge.  Methoxyl  con- 
tent studies  in  various  activated  sludges  receiving 
pulp  mill  wastes  also  implied  that  some  selective 
transformation  of  lignin  material  occurs  during  ac- 
tivated sludge  treatment,  but  no  single  well- 
defined  pathway  was  demonstrated.  (Lowry-Tex- 
as) 
W72-08380 


THE  ELIMINATION  OF  ODOUR  FROM  THE 
EFFLUENT  GASES  OF  CHICKEN  MANURE 
DRYING  PLANT, 

Loughborough  Univ.  of  Technology  (Ontario). 
A.  S.  Hodgson. 

Journal  Agriculture  Engineering  Research,  Vol. 
16,  No.  4,  p  387-393,  December  1971,  3  fig,  1  ref. 

Descriptors:    'Farm    wastes,    'Poultry,    'Odor, 
Dehydration,  'Drying,  Feed,  'Waste  treatment. 
Identifiers:      Pilot      experiment,      Waste      gas, 
Scrubber,  Cyclone  separator. 

Practical  means  of  reducing  odor  from  a  chicken 
manure  drying  plant  waste  gas  stream  were  in- 
vestigated. The  cause  of  the  odor  and  possible 
means  of  removal  from  the  waste  gas  were  stu- 
died. Although  odor  removal  was  possible,  the 
cost  is  high.  The  problem  should  be  considered 
during  the  plant  design  stage.  A  chicken  manure 
drying  plant  must  be  designed  initially  with  the 
problem  of  effluent  gas  odor  of  primary  im- 
portance. For  the  plant  studied,  operation  was 
consistent  with  the  operating  manual.  Recycle 
rates  were  lower  than  expected  which  may  in- 
crease the  odor  problem.  The  odor  in  the  gas 
stream  from  the  chicken  manure  plant  is  caused  by 
ammonium  salts  of  carboxylic  acids,  free  acids 
and  neutral  material  and  possibly  other  material. 
The  drying  of  chicken  manure  must  be  accom- 
plished in  a  system  which  does  not  produce  gase- 
ous effluent  with  strong  odor.  The  ultimate  result 
of  not  considering  the  odor  problem  at  the  initial 
design  stage  is  to  risk  having  the  plant  shut  down 
as  a  public  nuisance.  A  closed  system  is  probably 
the  only  satisfactory  method  for  overcoming  this 
problem.  Modifications  to  a  plant  for  odor  removal 
are  difficult  and  expensive.  (Bundy-Iowa  State) 
W72-08386 


CONTROL  OF  POULTRY  HOUSE  VENTILA- 
TION SYSTEMS  USING  SOLID-STATE  CON- 
TROLS, 

Agricultural    Research    Service,    State    College, 
Miss.  Farm  Electrification  Research  Branch. 
F.  N.  Reece,  and  J.  W.  Deaton. 
Transactions  of  the  American  Society  of  Agricul- 
tural  Engineers,   Vol.    14,   No.   6,   p    1073-1075, 
November-December,  1971 ,  3  fig,  2  tab,  7  ref. 

Descriptors:  'Confinement  pens,  'Ventilation, 
'Poultry,  Temperature,  Cooling,  'Waste  treat- 
ment. 

Identifiers:  'Solid-state  controls,  Humidity  con- 
troller, Variable-speed  d-c  motor. 

Chickens,  because  of  size,  growth  characteristics 
and  sensitivity  to  light,  lend  readily  to  manipula- 
tion of  production  efficiency  through  confinement 
housing.  However,  as  with  any  livestock,  the  suc- 
cess of  confinement  housing  is  dependent  largely 
on  the  ventilation  system.  The  conventional 
poultry-house  ventilation  system  generally  uses 
multiple  fans,  usually  low-pressure  axial-flow 
type,  controlled  by  time  clocks  and  thermostats,  to 
regulate  ventilation  rate  and  control  house  tem- 


perature and  humidity.  The  application  of  solid- 
state  voltage  control  devices,  used  to  control  the 
speed  of  permanent  split-capacitor,  fractional-hor- 
sepower motors,  further  refines  the  system  by 
providing  resolution  of  the  incremental  steps  of 
the  multiple-fan  system.  The  application  of  varia- 
ble-speid,  1-hp  and  larger,  d-c,  electric  motors 
with  solid-state  control  to  poultry-house  ventila- 
tion systems  appears  to  offer  a  method  of  solving 
some  of  the  current  problems  in  ventilation 
systems.  By  using  a  variable-speed,  d-c  motor  and 
an  appropriate,  solid-state  power  controller  regu- 
lated manually  in  summer  and  by  means  of  dry- 
bulb  or  dew-point  temperature  transducers  in 
winter,  ventilation  rate  can  be  controlled  in  win- 
dowless  poultry  houses  over  the  entire  range 
necessary  for  optimum  conditions  throughout  the 
year.  The  system  provides  a  method  of  reducing 
the  complexity  of  design  and  operation  of  ventila- 
tion systems.  (Bundy-lowa  State) 
W72-08387 


ROTOR  AERATION  OF  SWINE  WASTES, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

D.  L.  Day,  J.  C.  Converse,  and  D.  D.  Jones. 
Illinois  Research,  University  of  Illinois  Agricul- 
tural Experiment  Station,  p  16-17,  Spring,  1968,  4 
fig- 

Descriptors:  'Farm  wastes,  'Oxidation,  Aeration, 
Hogs,  Gases,  Odors,  Confinement  pens,  Am- 
monia, 'Waste  water  treatment,  Costs,  Waste 
treatment. 

Identifiers:  'Oxidation  ditch,  Foaming,  Rotor 
aeration. 

Laboratory  tests  on  aeration  of  hog  wastes  in- 
dicated that  it  might  be  feasible  to  develop  an  ox- 
idation ditch  in  a  confinement  swine  house.  With 
this  method,  self -cleaning  slotted  floors  could  be 
used  without  objectionable  gases  and  odors  com- 
ing from  the  gutter.  Eighty  pigs  averaging  120 
pounds  were  used.  The  gutter  was  filled  with  tap 
water,  and  100  gallons  of  activated  sludge  from  the 
Urbana  waste-treatment  plant  was  added  as  an  in- 
oculum at  the  beginning  of  the  test.  The  major 
problem  was  foaming  which  began  during  the  fifth 
week  of  operation.  On  the  basis  of  an  electricity 
rate  of  2  cents  per  kilowatt  hour,  the  power  to 
furnish  the  proper  oxygen  supply  costs  about  a 
half  a  cent  per  pig  per  day.  During  the  second  test, 
a  rotor  with  a  3/4-horsepower  motor  was  used  to 
supply  0.9  pounds  of  oxygen  per  pig  per  day. 
Foaming  was  not  as  serious  as  during  the  first  test. 
On  the  second  test,  an  ammonia  odor  was  very 
evident  in  the  building,  and  appeared  to  be  coming 
from  the  aerated  waste.  This  odor  subsided,  how- 
ever, during  the  ninth  week  and  did  not  recur.  Be- 
fore the  oxidation  ditch  can  be  unconditionally 
recommended  for  swine  confinement  buildings, 
several  problems  must  be  solved.  The  most  im- 
mediate of  these  is  the  control  of  foaming.  (Bundy- 
Iowa  State) 
W72-08388 


DISPOSAL  OF  LIQUID  WASTES  FROM  PAR- 
LORS AND  MILKHOUSES, 

Pennsylvania    Agricultural    Experiment    Station, 

University  Park. 

N.H.  Wooding. 

Special  Circular  154  (1971),  12  p,  2  tab. 

Descriptors:  'Farm  wastes,  'Aerobic  treatment, 
'Sprinkler  irrigation,  Solid  wastes,  Effluents, 
Treatment  facilities,  Lagoons,  Milk,  Irrigation 
systems,  Permits,  Pennsylvania,  Legislation,  Sep- 
tic tanks.  Liquid  wastes,  'Dairy  industry,  Cattle, 
'Waste  water  treatment,  'Waste  water  disposal. 
Identifiers:  'Dairy  cattle,  Milking  parlor  wastes, 
Pennsylvania  Clean  Streams  Law. 

The  problem  of  disposing  of  liquid  wastes  from 
dairy  operations  is  becoming  increasingly  impor- 
tant in  the  light  of  current  legislation.  The  Pennsyl- 
vania Clean  Streams  Law  and  its  effect  upon  this 
disposal  are  discussed.  The  Clean  Streams  Law 
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requires  a  waste  water  disposal  permit  for  any 
facility  that  will  discharge  into  surface  or  un- 
derground waters,  create  a  danger  of  polluting 
these  waters,  or  may  be  necessary  for  effective 
regulation  of  the  facility  even  though  it  does  not 
have  a  direct  discharge.  One  of  the  major 
problems  of  a  dairy  operation  is  the  disposal  of 
milking  parlor  liquid  wastes.  One  method  of  treat- 
ment is  the  use  of  aerobic  lagoons,  anaerobic 
lagoons  being  unacceptable  due  to  the  production 
of  odors.  Solid  wastes  and  milk  should  be  ex- 
cluded to  prevent  overloading  the  system.  The 
wastewater  from  the  lagoon  can  be  disposed  of 
with  a  sprinkler-irrigation  system.  (Dorland-Iowa 
State) 
W72-08393 


LAGOONING    OF    LIVESTOCK    WASTES    IN 
SOUTH  DAKOTA, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Civil  Engineering. 

J.  N.  Dornbush,  and  J.  R.  Andersen. 

In:   Proceedings,   Industrial   Waste   Conference, 

19th,  1964,  Part  1,  p  317-325,  2  fig,  2  tab,  8  ref. 

Descriptors:  *Farm  wastes,  'Lagoons,  Anaerobic 
conditions,  Aerobic  conditions,  Poultry, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Ammonia,  Nitrogen,  *South  Dakota, 
Waste  water  treatment. 
Identifiers:  *Dry  solids,  Volatile  solids,  Cages. 

Current  studies  of  lagoons  in  South  Dakota  have 
elucidated  some  of  the  basic  factors  influencing 
the  design  and  operation  of  farm  manure  lagoons 
in  a  northern  climate.  To  serve  as  an  economical 
final  method  of  disposal  of  farm  manures,  the 
lagoons  must  maintain  anaerobic  biological  action 
and  should  be  loaded  on  a  volatile  solids  (VS)  basis 
as  are  other  sludge  digesters.  A  loading  rate  of  five 
to  10  lbs  of  VS  per  1,000  cu.  ft.  of  lagoon  volume 
has  been  found  satisfactory  where  winter  condi- 
tions result  in  storage  of  manures  for  prolonged 
periods.  Mixing  the  lagoon  contents  to  disperse 
sludge  deposits  appears  essential  to  avoid  offen- 
sive odors.  An  adequate  water  depth  to  facilitate 
mixing  is  desirable  and  lagoon  depths  of  five  to 
eight  ft.  warrant  consideration.  (Bundy-Iowa 
State) 
W72-08395 


RECYCLING  SYSTEM  FOR  POULTRY 
WASTES, 

Lake  Tahoe  Area  Council,  Tahoe  City,  Calif. 
G.  L.  Dugan,  C.  G.  Golueke,  and  W.  J.  Oswald. 
Journal  Water  Pollution  Control  Federation,  Vol. 
44,  No.  3  p  432-440,  March  1972,  3  fig,  2  tab,  9  ref. 
EPA  Grant  5R01  U100566-03. 

Descriptors:  'Farm  wastes,  Poultry,  Nitrogen, 
Lagoons,  Pumping,  Aerobic  treatment,  Biochemi- 
cal oxygen  demand,  Chemical  oxygen  demand, 
Nutrients,  'Waste  treatment,  *Algae,  Costs. 
Identifiers:  'Oxidation  ditch,  Hydraulic  manure 
handling. 

An  integrated  waste  management  system  was 
developed  in  which  animal  enclosure  sanitation 
was  integrated  with  waste  treatment.  It  was  a  lar- 
gely closed  hydraulic  system  involving  an  anaero- 
bic phase  and  an  aerobic  phase  in  which  oxygena- 
tion could  be  accomplished  either  by  the 
photosynthetic  activity  of  algae  or  by  mechanical 
aeration.  When  photosynthetic  oxygenation  was 
used,  algae  were  harvested.  The  range  of  applica- 
tion of  the  process  is  from  small-scale  to  large- 
scale  operations.  Algae  reclamation  would  be 
practiced  in  large-scale  operations  and  induced 
aeration  in  smaller  ones.  An  important  operational 
feature  of  the  system  is  to  keep  the  solids  content 
of  the  manure  slurry  to  less  than  3  percent,  wet 
weight.  At  concentrations  of  3  percent  or  less,  70 
percent  or  more  of  suspended  solids  in  manure 
slurries  settle  out  of  suspension  in  less  than  30 
min.  Pond  depth  should  not  exceed  12  in.  (30.5 
cm).  The  indicated  pond  area  per  bird  was  2  sq.  ft. 
(0.19  sq.  m.).  An  economic  evaluation  based  on  an 


integrated  system  of  100,000  egg  layers  and  the  ap- 
plication of  the  low-loading,  high-cost,  and  over- 
designed  components  used  in  the  research  in- 
dicates that  the  waste-handling  costs  of  the  system 
would  be  at  the  most,  $0.02/dozen  eggs.  If  the 
value  of  the  algal  crop  were  credited  to  the  opera- 
tion, the  net  waste-handling  cost  would  be  about 
$0.01 /dozen  eggs.  (Bundy-Iowa  State) 
W72-08396 


ALTERNATIVES  IN  CATTLE  FEEDLOT 
WASTE  MANAGEMENT, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineering. 
R.R.  Dague. 

In:  Proceedings,  Industrial  Waste  Conference, 
25th,  May  5-7,  1970,  Purdue  University,  Engineer- 
ing Extension  Series  No.  137,  Part  1,  p  258-265,  1 
fig,  17  ref. 

Descriptors:  'Farm  wastes,  'Waste  treatment, 
'Design  criteria,  Runoff,  Waste  water  disposal, 
Waste  water  treatment,  Waste  disposal,  Physical 
properties,  Chemical  properties,  Biological  pro- 
perties, Control  systems,  Economic  feasibility, 
By-products,  'Feed  lots,  Cattle. 
Identifiers:  Population  equivalents,  Pollution 
potential. 

In  the  32  leading  cattle-feeding  states  there  are 
about  200,000  cattle  feedlots.  In  1967,  the  22  mil- 
lion cattle  produced  in  these  feedlots  produced 
about  200  million  lb/day  (dry  weight)  of  manure. 
The  control  practices  employed  in  a  given  region 
or  state  may  be  necessary  and  effective  in  that 
area  but  be  unnecessary  or  ineffective  in  another 
area.  The  form  of  the  wastes  as  they  enter  the  en- 
vironment may  bear  only  a  slight  resemblance  to 
what  they  are  like  when  fresh.  The  manure  accu- 
mulation on  the  feedlot  surface  is  one  waste-the 
runoff  is  another.  The  expression  of  animal  waste 
quantities  in  terms  of  human  population 
equivalents  is  very  misleading,  the  important  fac- 
tor is  the  amount  and  characteristics  of  the  materi- 
al that  actually  enters  the  stream.  The  steps  that 
should  be  involved  in  solving  feedlot  waste 
problems  are:  (1)  Can  the  waste  volume  and/or 
strength  be  reduced  at  the  source.  (2)  Can  the 
physical,  chemical,  and  biological  characteristics 
of  the  waste  be  improved  at  the  source.  (3)  Is  it 
possible  and  feasible  to  recover  by-products  from 
the  waste.  (4)  What  systems  will  most  economi- 
cally accomplish  the  necessary  degree  of  waste 
control  or  treatment.  Management  of  the  manure 
and  the  runoff  are  discussed.  (Dorland-Iowa  State) 
W72-08397 


REDUCTION  OF  NITROGEN  CONCENTRA- 
TIONS IN  SWINE  LAGOON  EFFLUENT  BY 
BIOLOGICAL  DENITRIFICATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

J.  K.  Koelliker,  and  J.  R.  Miner. 
In:   Proceedings,   Industrial   Waste   Conference, 
25th,  May  5-7,  1970,  Purdue  University,  Engineer- 
ing Extension  Series  No.  137,  Part  1,  p  472-480,  6 
tab,  1 1  ref.  PHS  Grant  EC  00283-02. 

Descriptors:  'Farm  wastes,  'Denitrification, 
'Biological  treatment,  Hogs,  Liquid  wastes,  Ef- 
fluents, Nitrogen,  Anaerobic  conditions,  Irriga- 
tion, Lagoons,  Aerobic  conditions,  Oxidation- 
reduction  potential,  'Waste  treatment,  Waste 
disposal. 
Identifiers:  Carbon  source,  Anaerobic  lagoons. 

Conventional  schemes  that  treat  liquid  animal 
wastes  are  designed  to  reduce  organic  material  and 
to  reduce  solids  volume  before  final  disposal. 
Removal  of  nitrogen  by  such  operations  is  in- 
cidental. If  such  lagoon  effluent  were  released  into 
the  environment,  problems  would  arise  from  the 
quantities  of  nitrogen  remaining.  Because  of  these 
problems,  or  potential  problems,  with  irrigation 
disposal  of  anaerobic  swine  lagoon  effluent,  a 
study  was  undertaken  to  explore  the  feasibility  of 
reducing  nitrogen  concentrations  before  disposing 
of  the  effluent.  Reduction  of  nitrogen  concentra- 


tion by  biological  denitrification  is  discussed.  The 
conditions  necessary  for  denitrification  are  a 
source  of  N03-N,  an  available  organic  carbon 
energy  source,  a  population  of  denitrifying  bac- 
teria, pH  5-9,  little  or  no  molecular  oxygen,  and 
temperature  5-60  degrees  C.  There  is  not  sufficient 
organic  carbon  in  a  well-nitrified  swine  waste  ef- 
fluent, however,  adding  raw  swine  manure  at  a 
feed  rate  of  BOD5  =  3.26  N03-  N  gives  an  effi- 
ciency of  nitrogen  removal  of  91  percent.  (Dor- 
land-Iowa State) 
W72-08398 


OPERATION  OF  AN  ANAEROBIC  POND  ON 
HOG  ABATTOIR  WASTEWATER, 

Steeg  (Henry  B.)  and  Associates,  Inc.,  Indi- 
anapolis, Ind.;  and  Wastewater  Treatment  Plant, 
Logansport,  Ind. 
C.  F.  Niles,  and  H.  P.  Gordon. 
In:  Proceedings,  Industrial  Waste  Conference, 
25th,  May  5-7,  1970,  Purdue  University,  Engineer- 
ing Extension  Series  No.  137,  Part  II,  p  612-616,  1 
tab. 

Descriptors:  'Waste  water  treatment,  'Operating 
costs,  Anaerobic  conditions,  Effluents,  Activated 
sludge,  Biochemical  oxygen  demand,  Labor,  Pre- 
treatment,  Management,  Indiana,  'Lagoons,  'In- 
dustrial wastes. 

Identifiers:  'Abattoir  wastewater,  Anaerobic 
lagoons.  Secondary  treatment,  Suspended  solids. 

The  development  of  a  design  for  an  anaerobic 
pond  for  pretreatment  of  the  wastewater  from  an 
abattoir,  design  criteria  and  details  of  the  anaero- 
bic pond,  and  the  operating  techniques  being  used 
in  treating  the  effluent  from  the  anaerobic  pond 
before  discharge  to  the  river  are  described.  Some 
information  on  operating  results,  labor  require- 
ments and  power  consumption  are  also  included.  It 
was  estimated  that  processing  400  hogs  per  hour 
on  a  one  shift  kill  would  result  in  a  flow  of  800,000 
gal  per  day  with  a  peak  rate  of  1400  gal  per  min.  It 
was  further  estimated  that  this  wastewater  would 
contain  8000  pounds  of  BOD  and  6650  pounds  of 
suspended  solids  per  day.  The  effluent  from  the 
lagoon  was  introduced  into  the  activated  sludge 
secondary  treatment  step  of  the  city  sewage  treat- 
ment plant.  For  successful  operation  on  a  year- 
round  basis,  a  cover  for  the  lagoon  was  considered 
necessary.  The  cover  was  composed  of  straw  and 
grease  and  maintained  temperatures  year-round 
above  80  degrees  F.  (Dorland-Iowa  State) 
W72-08399 


ODORLESS  PORK  PRODUCTION:  FROM  CON- 
CEPTION TO  MARKET, 

Smart  (Paul)  Hog  Farm,  Lawrence,  Kans.;  and 
Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

P.  Smart,  and  R.  E.  McKinney. 
In:   Proceedings,   Industrial  Waste  Conference, 
25th,  May  5-7,  1970,  Purdue  University,  Engineer- 
ing Extension  Series  No.  137,  Part  2,  p  757-760,  4 
ref. 

Descriptors:  'Farm  wastes,  'Aerobic  treatment, 
'Waste  treatment,  Hogs,  Aeration,  Confinement 
pens,  Activated  sludge,  Biochemical  oxygen  de- 
mand, Rotors,  Odor,  Anaerobic  conditions. 
Identifiers:  'Swine  confinement,  Concrete  slats, 
Mechanical  breakdown,  Oxidation  ditch. 

The  world  is  faced  with  an  ever-increasing  popula- 
tion and  an  ever-increasing  food  demand.  One  of 
the  most  critical  food  demands  is  for  high  quality 
meat  protein.  It  has  been  possible  to  meet  the  pork 
needs  without  intensified  animal  growing.  But  the 
future  indicated  that  a  change  was  needed.  In  the 
summer  of  1965,  a  project  began  to  take  shape  that 
was  to  result  in  a  major  hog  growing  operation 
which  would  set  the  pattern  for  a  new  concept  in 
producing  pork.  It  was  proposed  that  a  complete 
animal  confinement  system  be  constructed  near 
Lawrence,  Kansas,  which  would  yield  10,000  mar- 
ketable hogs  per  year.  This  confined  hog  system 
was  designed  to  provide  the  optimum  environment 
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for  the  animals  from  conception  to  market.  One 
thing  was  apparent;  no  one  had  fully  solved  the 
problem  of  manure  disposal.  Odor  nuisances 
created  by  hog  manure,  especially  during  removal 
and  spreading,  required  location  a  considerable 
distance  from  other  people.  Biological  concepts 
employed  in  wastewater  treatment  systems  pro- 
vided the  answers  needed  to  solve  the  hog  manure 
disposal  problem.  The  system  employed  a  system 
of  aerobic  treatment  under  slotted  floors.  (Dor- 
land-Iowa  State) 
W72-08400 


FEED  LOT  WASTE  IN  FLORIDA, 

Orange  County  Pollution  Control  Dept.,  Orlando, 
Fla.;and  Soil  Conservation  Service,  Orlando,  Fla. 
C.  W.  Sheffield,  and  B.  Beville. 
In:  Proceedings,  Industrial  Waste  Conference, 
25th,  May  5,  6,  and  7,  1970.  Purdue  University  En- 
gineering Extension  Series  No.  137,  Part  2,  p  914- 
918,  1  fig. 

Descriptors:  *Waste  treatment,  'Biological  treat- 
ment, *Waste  disposal,  Subsurface  drains,  Sprin- 
kler irrigation,  Aerobic  treatment,  Anaerobic 
digestion,  Dairy  industry,  Cattle,  Biochemical  ox- 
ygen demand,  Turbidity,  Retention,  *Farm 
wastes,  *Feed  lots,  Costs. 

Identifiers:  Grit  chambers,  Polishing  ponds,  Sand 
traps. 

The  problems  associated  with  animal  waste 
disposal  are  becoming  tremendous  compared  to 
just  a  few  years  ago.  An  increased  number  of 
animals  has  created  a  problem  of  wastes  from 
feedlots.  It  has  been  estimated  that  animal  waste  is 
ten  times  that  from  human  waste,  or  approximate- 
ly 55  pounds  of  manure  per  person  would  be  one 
way  of  estimating  the  amount  of  manure  from  a 
feedlot  operation.  Therefore,  it  could  be  assumed 
that  approximately  two  pounds  per  day  of  BOD  as 
runoff  is  associated  per  steer  or  cow.  Various 
methods  of  treating  animal  wastes  from  feedlot 
operations  were  reviewed  and  the  most  practical 
and  economical  means  of  treating  the  waste  from 
dairy  and  beef  cattle  was  determined.  Construc- 
tion and  maintenance  costs  for  a  waste  treatment 
facility  for  800  dairy  cows  is  presented.  The  treat- 
ment method  consists  of  a  grit  chamber  followed 
by  an  anaerobic  pond,  then  an  aerobic  pond  and  a 
polishing  pond.  The  effluent  is  discharged  through 
a  three  to  five  acre  sub-surface  drain  and  a  five 
acre  spray  irrigation  system.  (Dorland-Iowa  State) 
W72-08403 


BIOLOGICAL  WASTE  TREATMENT. 

Biotechnology  and  Bioengineering  Symposium, 
No.  2,  Interscience  Publishers,  a  division  of  John 
Wiley  and  Sons:  New  York,  N.  Y.,  London,  En- 
gland. R.  P.  Canale,  editor,  1971.  177  p.  IUus. 
Identifiers:  'Biological  treatment,  Engineering, 
Symposium,  Technology,  'Waste  treatment, 
'Kinetics,  'Mass  transfer. 

This  volume  in  the  series  contains  the  proceedings 
of  a  symposium  presented  before  the  Division  of 
Microbial  Chemistry  and  Technology  at  the  160th 
National  Meeting  of  the  American  Chemical 
Society,  Chicago,  Illinois,  on  Sept.  16,  1970.  This 
symposium  on  biological  waste  treatment  was  con- 
ducted under  the  joint  sponsorship  of  the  Division 
of  Microbial  Chemistry  and  Technology  and  the 
Division  of  Water,  Air  and  Waste  Chemistry  of  the 
ACS.  The  papers  and  symposium  review  the  cur- 
rent state  of  biological  waste  treatment  technolo- 
gy, outline  existing  research  and  operational 
problems  and  promote  the  exchange  of  informa- 
tion among  experts  concerned  with  biological 
processes.  This  volume  contains  9  of  the  15  papers 
presented.  Papers  describe  basic  physical 
phenomena  common  to  most  waste  treatment  and 
fermentation  operations:  biological  kinetics  and 
liquid  phase  and  liquid-solid  phase  mass  transfer. 
Also  described  is  the  current  application,  design 
and  operation  of  common  waste  treatment 
processes.  The  final  papers  in  the  program  deal 


with    biological    waste    treatment    control    and 
process   optimization.   Papers   include   bibliogra- 
phies, and  author  and  subject  indexes  are  pro- 
vided.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08475 


5E.  Ultimate  Disposal  of  Wastes 


HYDROGEOLOGIC      CONSIDERATIONS      IN 
THE  SITING  AND  DESIGN  OF  LANDFILLS, 

For  primary  bibliographic  entry  see  Field  04B. 
W72-08162 


SOLID-WASTE  DISPOSAL  IN  THE 
GEOHYDROLOGIC  ENVIRONMENT  OF 
MARYLAND, 

Geological  Survey,  Parkville,  Md. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08221 

5F.  Water  Treatment  and 
Quality  Alteration 


NOVEL   WATER   TREATING   AND   STORAGE 
APPARATUS, 

Dow  Chemical  Co.,  Midland,  Mich.  (Assignee). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-07976 


PROCESS  FOR  WASHING  OPEN  OR 
GRAVITATIONAL  FILTERS  FOR  THE  PURIFI- 
CATION OF  WATER, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-07985 


DISINFECTION. 

Environmental  Protection  Agency,  Washington, 

DC.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08107 


DISTnLLATION  APPARATUS  TO  RECOVER 
POTABLE  WATER  FROM  NON-POTABLE 
WATER, 

J.  Arvan. 

U.  S.  Patent  No.  3,522,149,  4  p,  6  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  4,  p.  945,  July  28, 1970. 

Descriptors:  'Patent,  'Distillation,  Potable  water, 
Sea  water,  'Desalination  apparatus,  Equipment, 
Separation  techniques,  'Water  treatment.  Water 
purification,  'Condensation,  Heat  transfer. 

A  water-purifying  unit  consists  of  a  lower  chamber 
for  heating  the  non-potable  water  and  upper  cham- 
bers for  heat  transfer  and  condensation.  A  funnel- 
like arrangement  is  used  to  transfer  the  vaporized 
water  upwards  into  the  condensation  chamber. 
(Sinha-OEIS) 
W72-08168 


APPARATUS  FOR  CONCENTRATING 

VIRUSES  FROM  LARGE  VOLUMES, 

Baylor  Coll.  of  Medicine,  Houston,  Tex.  Dept.  of 
Virology  and  Epidemiology. 
C.  Wallis,  A.  Homma,  and  J.  L.  Melnick. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  64,  No.  3,  p.  189-196,  March  1972,  8  fig, 
4  tab,  12  ref. 

Descriptors:  'Viruses,  'Separation  techniques, 
'Public  health,  Adsorption,  'Membranes,  'Filtra- 
tion, Fouling,  Dissolved  solids,  Turbidity,  'Waste 
water  treatment,  'Water  treatment. 

In  removing  virus  from  waters,  cellulose  mem- 
branes and  insoluble  polyelectrolyte  layers  have 
produced  excellent  results  as  long  as  no  other  pol- 
lutants are  present.  However,  in  order  to  separate 


viruses  from  turbid  waters,  some  form  of  treat- 
ment is  required  to  remove  the  turbidity  first  be- 
fore trying  to  separate  out  the  viruses.  Ten-inch 
'Fulflo'  yarn-wound  filters  made  of  various  tex- 
tiles and  wound  over  corrosion  resistant  per- 
forated cores  were  demonstrated  to  give  the 
progressively  finer  filtration  capabilities  necessa- 
ry, while  providing  much  greater  solids  retention 
capacity  than  is  associated  with  surface  filter 
media  of  the  same  dimensions.  To  test  the  system, 
one  milliliter  of  poliovirus  (1200  infectious  units) 
was  added  to  50  gal  of  dechlorinated  tap  water. 
The  flow  rate  was  300  gph  and  MgC12  was  added 
to  aid  binding  of  the  virus.  83%  of  the  initial  input 
was  recovered  from  the  eluate  of  the  cellulose 
membrane.  However,  no  virus  remained  in  the 
water,  signifying  that  while  100%  of  the  virus  had 
been  removed  from  the  water,  only  87%  was 
recovered  from  the  filter.  By  using  the  tween-80 
treatment  for  the  fibers  selected  and  addition  of 
the  Amberlite  anion  resin,  the  cellulose  membrane 
was  completely  spared  from  non-viral  com- 
ponents, and  no  virus  was  held  back  from  reaching 
the  virus-adsorbent  membrane.  (Lowry-Texas) 
W72-08356 


GRANULAR  CARBON  FILTERS  FOR  TASTE 
AND  ODOR  REMOVAL, 

Water  Purification  Plant  and  Pumping  Station,  Mt. 
Clemens,  Mich. 
R.  E.  Hansen. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No.  3,  p  176-181,  March  1972,  11  fig, 
2  ref. 

Descriptors:  'Taste,  'Odor,  'Potable  water,  Ac- 
tivated carbon,  Adsorption,  Filtration,  Algae, 
Phenols,  Detergents,  Pesticides,  Operation  and 
maintenance,  'Water  treatment,  'Michigan. 
Identifiers:  'Carbon  regeneration,  'Backwashing, 
*Mt  Clemens  (Mich). 

The  Mt.  Clemens,  Michigan  Water  Purification 
Plant  experienced  taste  and  odor  problems  for  33 
years,  starting  with  septic  and  phenol  tastes  and 
odors  and  gradually  moving  towards  Actino- 
mycetes  and  algal  produced  tastes  and  odors. 
Although  powdered  activated  carbon  slurries  were 
somewhat  effective  in  keeping  down  the  taste  and 
odor  problems,  there  was  not  enough  slurry  han- 
dling capacity  to  eliminate  the  problem.  Efforts 
toward  improving  and  expanding  carbon  slurry 
operations  were  terminated  when  it  was  found  that 
granular  activated  carbon  with  an  effective  size  of 
0.55  to  0.65  mm  and  a  uniformity  coefficient  of  1 .4- 
1.7  could  be  used  in  the  existing  sandfilters.  Since 
placing  the  activated  carbon  filters  on  line,  no 
further  taste  and  odor  problems  have  been  en- 
countered. Based  on  a  3  year  life,  a  total  installed 
cost  of  $4.97/million  gallons  of  water  treated  or 
$0.05/month/household  was  computed.  In  addition 
to  removing  taste  and  odors,  as  well  as  doing  an 
excellent  filtering  job,  the  carbon  filters  also 
remove  all  organics,  detergents,  and  pesticides. 
(Lowry-Texas) 
W72-08357 


DETERMINING  PHOSPHATE  ADDITIVE  FOR 
IRON  CONTROL  IN  WATER, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y. 
D.  B.  Aulenbach. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol 63,  No.  3,  March  1971,  p  197-198. 

Descriptors:  'Iron  compounds,  'Corrosion,  'Scal- 
ing, 'Chemical  precipitation,  'Phosphates,  Solu- 
bility, Oxidation  reduction  potential.  Hydrolysis, 
Aeration,  Temperature,  Mixing,  Hydrogen  ion 
concentration,  Anaerobic  conditions,  Laboratory 
tests.  Sampling,  'Water  treatment. 

Although  phosphate  additions  have  previously 
been  recognized  as  being  useful  in  the  control  of 
iron  problems  in  drinking  water,  the  choice  of  the 
best  phosphate  for  use  in  an  empirical  situation 
cannot  be  determined  analytically.  Therefore  an 
empirical  method  has  been  devised  to  establish:  (1) 
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the  best  phosphate  for  a  particular  water;  (2)  the 
optimum  concentration  of  that  compound  to 
produce  the  desired  results;  and  (3)  the  pH  at 
which  this  concentration  of  phosphate  will  be  most 
effective.  First,  a  two  liter  sample  bottle,  contain- 
ing a  sample  of  the  water  to  be  tested,  is  dosed  at  a 
rate  of  2  parts  P04  to  1  part  of  iron  in  the  water. 
The  sample  should  not  be  agitated  or  aerated  be- 
fore the  phosphate  is  mixed  in.  After  addition  of 
the  various  phosphates,  all  mixtures  should  be 
placed  in  a  multiple  stirrer  arrangement  and  stirred 
at  25  rpm.  By  varying  the  phosphate  levels  and 
proceeding  to  breakdown  of  the  system  (2  weeks 
or  less),  optimum  phosphate  compound  and 
dosage  can  be  established.  By  repeating  the  tests 
with  the  optimum  compound  and  varying  the  pH, 
the  final  optimum  conditions  are  established,  and 
this  knowledge  can  then  be  applied  to  the  full  scale 
operation.  (Lowry-Texas) 
W72-08359 


MANFORCE,  A  PROGRAM  OF  THE  WATER 
POLLUTION  CONTROL  FEDERATION, 

Water  Pollution  Control  Federation,  Washington. 

DC. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08360 


HEALTH  FACTORS  IN  THE  RE-USE  OF 
WASTE  WATER  FOR  AGRICULTURAL,  IN- 
DUSTRIAL, AND  MUNICIPAL  PURPOSES, 

Hebrew  Univ.,  Jerusalem  (Israel).  Environmental 

Health  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08365 


NITRATE  AND  WATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08389 


HYPOTHESES  OF  CARIES  PROPHYLAXIS 
WITH  FLUORIDES,  (IN  GERMAN), 

Institut  fuer  Umweltforschung,  Graz  (Austria). 
Rudolf  Ziegelbecker. 

ProtVitae.  16(3):  105-109.  1971.  English  summary. 
Identifiers:  Caries,  Fluorides,  Hypotheses, 
Metab-Drug,  Prophylaxis. 

The  introduction  and  world-wide  recommendation 
of  caries  prophylaxis  with  fluorides  is  based  on  the 
supposition  that  fluorides  possess  considerable  ca- 
ries prophylactic  effects.  This  work  analyzes  the 
authentic  medical  fundamental  statistics  and 
points  out  that  the  premises  for  the  recommenda- 
tion by  WHO  lack  any  scientific  foundation.  The 
artificial  fluoridation  of  drinking  water  is  no  imita- 
tion of  nature,  but  tries  to  regularize  an  exception 
established  by  nature  itself.  The  reference  material 
shows  certain  relations  between  different  facts 
which  could  be  interesting  in  view  of  a  clarifica- 
tion of  functional  correlations  in  the  biosphere. -- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08391 


MOUSE  GROWTH  AND  REPRODUCTION  IN 
BIOASSAYS  OF  WATER  QUALITY  FROM 
CERTAIN  NATURAL  AND  MUNICIPAL 
WATER  SOURCES  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  University  Park.  Dept. 

of  Animal  Science. 

J.  D.Tracy. 

M.  S.  Thesis,  1971,  55  p,  12  tab,  24  ref,  1  append. 

OWRRA-029-NMEX(1). 

Descriptors:  *Small  animals  (Mammals),  Water 
chemistry,  *Growth,  'Reproduction,  Animal 
physiology,  'Water  quality,  Domestic  water, 
Laboratory  animals,  Rodents,  'Bioassay,  'New 
Mexico,  'Potable  water,  Water  analysis. 
Identifiers:  'White  mice  (Mus  musculus),  Growth 
trials,  Reproduction  trials. 


Growth  and  reproduction  by  albino  mice  (Mus 
musculus)  were  used  as  bioassays  of  quality  of 
drinking  water  from  various  sources  of  importance 
to  New  Mexico.  Drinking  waters  were  charac- 
terized chemically  in  terms  of  electrical  conduc- 
tivity, total  dissolved  solids,  and  contents  of  Ca, 
Mg,  C03,  HC03,  CI,  S04,  Na  and  K.  Sixty-eight 
samples  of  drinking  water  varying  in  overall 
mineralization  from  less  than  1  part  per  million  of 
total  dissolved  solids  to  several  thousand  parts  per 
million  were  studied  in  three  separate  bioassay  tri- 
als, each  involving  twenty  to  twenty-six  sources. 
No  significant  differences  were  observed  due  to 
water  sources  in  terms  of  either  mouse  growth  or 
reproduction,  although  the  precision  of  the  bioas- 
says was  sufficient  to  detect  highly  significant  dif- 
ferences in  both  growth  and  reproduction  due  to 
the  position  of  mouse  cages  on  the  batteries 
(racks)  in  a  laboratory  affording  reasonable  con- 
trol of  temperature,  humidity,  and  light.  (Creel- 
New  Mexico) 
W72-08454 


INTERNAL  CORROSION  OF  UNLINED 
WATER  MAINS, 

Black  and  Veatch,  Kansas  City,  Mo. 

T.  C.  Hoppe. 

Water  and  Sewage  Works,  Vol.  117,  No.  2,  p  42- 

46,  February  1970. 1  tab,  13  ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Corrosion,  Velocity,  'Cast-iron,  'Steel,  Monitor- 
ing. 

Identifiers:  'Distribution  systems,  'Plastic  piping, 
Chemical  treatment. 

Difficulties  in  maintaining  water  quality  in  conven- 
tional (unlined)  systems,  with  a  minimum  of  corro- 
sion and  scaling,  are  practically  insurmountable; 
there  are  too  many  uncontrollable  variables.  Ce- 
ment-lined cost  iron  and  steel  piping  now  available 
avoids  corrosion  except  at  taps,  joints  and  where 
welds  destroy  linings.  Plastic  (non-metallic) 
pipings  are  being  chosen  where  possible.  Flow  and 
corrosion,  corrosion  rate  determination,  scaling 
rates,  cleaning,  and  corrective  action  are 
discussed.  Major  problems  will  continue  with  in- 
stallations of  unline  pipe.  Protective  film  deposi- 
tion or  protective  linings  will  be  used  to  arrest  cor- 
rosion and  tuberculation.  Induced  circulation  can 
reduce  corrosion  where  feasible,  lest  programs 
and  periodic  monitoring  should  identify  deficien- 
cies that  should  be  corrected  either  through 
change  in  overall  water  quality  or  through  addi- 
tional chemical  correction.  These  should  be  done 
without  depending  upon  consumer  opinions  or 
reactions  as  the  criteria  for  action.  (Bean-AW- 
WARF) 
W72-08461 


AN  ADVANCED  WATER  FILTRATION  PLANT, 

Environmental  Control  Systems  Co.,  Berwyn,  Pa. 
F.  V.  Frissora. 

Water  and  Sewage  Works,  Vol.  118,  No.  11,  p  365- 
369,  November  1971 .  5  fig,  3  tab. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filtration,  'Design,  'Flow  rates,  'Head  loss, 
Siphons,  Automation,  Timing,  Pilot  plants,  'Fil- 
ters, Treatment  facilities. 
Identifiers:  'Dual-flow  filters,  Infilcarb. 

Experimental  results  from  operation  of  a  4  ft 
diameter  dual-flow  filter  have  been  used  as  justifi- 
cation for  construction  of  4  filters  of  260  sq.  ft. 
combined  area  for  an  output  of  20  mgd.  Good 
results  were  reported  at  rates  up  to  9  gpm/sq  ft. 
filter  bed  surface  area.  The  effluent  collector  and 
washwater  distributing  'bottom'  is  at  mid-depth  of 
the  bed.  The  upper  part  consist  of  14  in.  of  'Infil- 
carb' on  13  in.  fine  sand  surrounding  the  mid-bed 
collector.  Below  this  level  is  a  varied  layer  of 
coarser  media  and  supporting  gravel.  Water  enters 
the  filter  at  both  top  and  bottom  of  the  bed  and  is 
removed  at  the  mid-depth  collector.  Head  loss 
through  the  upper  and  the  lower  portions  tend  to 
equalize  the  flow-the  total  effluent  is  metered.  All 


sequences  of  transfer  of  water  between  flumes  is 
controlled    by    siphons    with    automatic    control 
which  can  be  activated  by  time  cycle,  loss  of  head, 
or  turbidity  in  effluent  water.  (Bean-A  WWARF) 
W72-08462 


NEW  DEVELOPMENTS  IN  WATER  PURIFICA- 
TION, 

Army  Mobility  Equipment  Research  and  Develop- 
ment Center,  Fort  Belvoir,  Va.  Sanitary  Sciences 
Div. 

R.  P.  Schmitt. 

Water  Well  Journal,  Vol.  25,  No.  10,  p.  29-32,  Oct. 
1971,  3  fig,  1  tab,  2  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Coagulation,  Filtration,  'Polyelectrolytes, 
'Diatomaceous  earth,  'Water  purification,  Filters. 
Identifiers:  'Multi-media  filters,  'Cartridge  filters. 

Developments  in  water  purification  are  discussed, 
including  (a)  disinfection  properties  and  oxidizing 
properties  of  calcium  hypochlorite,  sodium 
hypochlorite,  chlorine,  bromine,  iodine,  ozone, 
and  ultraviolet;  (b)  coagulation  and  filtration,  (c) 
less  permeable  filters,  (d)  throw-away  cartridge  fil- 
ters for  iron  removal,  for  home-owner  use,  (e) 
diatomite  filters,  (f)  multi-media  filters  of 
anthracites,  and  garnet,  and  (g)  polyelectrolytes. 
(Bean-AWWARF) 
W72-08464 


WATERWORKS  'BUYS'  REGIONALISM,  EYES 
OTHER  SYSTEMS, 

Water  Authority,  Chester,  Pa. 

V.  A.  Appleyard. 

Water  and  Wastes  Engineering,  Vol.  8,  No.  6, 

p.46-47,  June  1971.  1  fig. 

Descriptors:  Sanitary  engineering,  'Water  supply, 
'Regional  analysis,  Resources,  'Resources 
development,  Filtration,  Administration,  'Re- 
gional development,  'Water  resources  develop- 
ment, 'Pennsylvania. 

A  public  water  supply  was  established  by  private 
investors  in  1868,  on  the  Delaware  River  at 
Chester,  to  serve  the  community  of  about  9,000. 
By  1900  it  had  grown  to  serve  10  townships  and 
boroughs,  encompassing  18  sq.  miles  and  80,000 
people.  Growth  continued  and  in  1938  the  water 
company  became  the  Chester  Water  Authority. 
Because  the  Delaware  was  badly  polluted,  a  new 
water  supply  was  established  on  Octoraro  Creek 
40  miles  west  of  Chester  and  an  18  mgd  treatment 
plant  was  built.  It  was  put  in  service  in  1951  and  in 
less  than  5  years  the  capacity  had  to  be  expanded 
to  30  mgd.  Water  consumption  rose  rapidly  and  in 
the  early  60's  it  became  evident  that  with  the  addi- 
tion of  new  areas  and  industrial  use  (now  60%  of 
all  consumption)  growth  would  be  at  the  rate  of  1 
mgd  per  year.  Plans  were  made  for  doubling 
system  capacity.  A  30  mgd  pumping  plant  was 
built  on  the  Susquehanna  River  to  deliver  water 
into  the  upper  reaches  of  the  Octoraro.  Research 
on  'Hi-Rate'  filtration  beds  indicates  that  water 
can  travel  through  the  settling  basins  at  twice  the 
design  rate  and  through  these  filters  to  produce 
higher  quality  water  than  through  the  old  rapid 
sand  filters.  Therefore,  modernization  of  equip- 
ment is  expected  to  be  relatively  inexpensive.  The 
Authority  has  bought  some  adjacent  water 
systems,  contracted  to  sell  water  wholesale  to 
some  waterworks  adjacent  to  their  40  mile  trans- 
mission main,  and  is  looking  for  other  territories. 
(Bean-AWWARF) 
W72-08465 


WATER  PRETREATMENT  FACILITIES  LICK 
ALGAE  PROBLEM, 

Oshkosh  Dept.  of  Public  Works,  Wis. 

J.  Strauss. 

Public  Works,  Vol.  94,  No.  4,  p.  94-95,  April  1963. 

2  photos. 
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Descriptors:  *Water  treatment,  'Design,  'Intake, 
Sedimentation,  *Head  loss,  Taste,  Odor,  ♦Treat- 
ment facilities,  'Filtration. 

Identifiers:  *FiIter  runs,  Backwash,  *Chemical 
treatment. 

Short  filter  runs  and  use  of  9.8  percent  backwash 
water  were  caused  by  prolific  growths  of  blue- 
green  algae.  Chlorine,  alum  and  activated  carbon 
added  in  the  plant  reduced  tastes  and  odors  but  did 
not  eliminate  sufficient  algae.  The  city  decided  to 
remove  algae  by  retention  and  chemical  treatment 
before  it  entered  the  plant.  An  earthen  dike  en- 
closed a  30-acre  area  in  a  bay  near  the  plant,  with 
capacity  of  61.6  mg.  Baffle  walls  were  provided  to 
reduce  short  circuiting.  A  36-in  intake  line  was  as- 
sembled on  shore,  floated  into  place  and  sunk  into 
a  trench  dredged  in  the  lake  bottom,  with  four  36- 
in  elbows  protruding  above  the  lake  floor  to  serve 
as  intake.  This  line  transmits  water  from  below  the 
lake  surface  into  the  new  presettling  basin.  To 
combat  algae  during  summer  months,  2.5  mg/L 
liquid  copper  sulfate  is  applied  to  the  raw  water  as 
it  enters  the  basin.  This  basin  is  connected  to  a  wet 
well  in  the  plant.  From  the  wet  well,  water  is 
forced  by  low-lift  pumps  to  a  slow  mixing  basin 
where  chlorine,  activated  carbon  and  alum  are 
added.  The  water  then  passes  through  a  series  of 
conventional  settling  tanks  and  filters  to  a  clear 
well.  During  the  first  five  months  the  new  f acilities 
reduced  washwater  use  from  an  average  of  8  per- 
cent to  2.6  percent,  and  cost  of  chemicals  dropped 
by  30.8  percent.  (Bean-AWWARF) 
W72-08466 


RECOVERY  OF  SMALL  QUANTITIES  OF 
VIRUSES  FROM  CLEAN  WATERS  ON  CELLU- 
LOSE NITRATE  MEMBRANE  FILTERS, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio. 

G.  Berg,  D.  R.  Dahling,  and  D.  Berman. 

Applied  Microbiology,  Vol  22,  No  4,  p  608-614. 

1971. 

Identifiers:  Cellulose,  Coxsackievirus,  Echovirus, 

'Filters,      'Membrane,      Nitrate,      Poliovirus, 

Recovery,      Reovirus,      'Viruses,      'Analytical 

techniques,  Water  treatment. 

A  method  is  described  for  quantitatively  recover- 
ing small  amounts  of  viruses  from  large  volumes 
of  buffered,  distilled  water.  Development  of  the 
method  was  motivated  by  the  anticipated  need  for 
testing  large  volumes  of  renovated  sewage  for 
viruses.  The  method  consists  of  adsorbing  viruses 
onto  cellulose  nitrate  membrane  filters  (0.45  micro 
m  pore  size)  from  water  containing  sufficient 
Na2HP04  to  produce  a  molarity  of  0.05  and  suffi- 
cient citric  acid  to  produce  a  pH  of  7,  and  eluting 
the  adsorbed  viruses  in  3%  beef  extract  under  ex- 
tended sonic  treatment.  Complete  recovery  of 
poliovirus  1,  echovirus  7,  and  coxsackievirus  B3 
resulted  when  less  than  100  plaque-forming  units 
were  added  to  1 -liter  quantities  of  water.  Recove- 
ries of  reovirus  1  were  almost  as  good.  Preliminary 
studies  indicate  that  good  recoveries  can  be  made 
from  25-gal  quantities  of  water.  The  method  is  effi- 
cient in  waters  of  high  quality  and  may  be  useful 
for  recovering  viruses  in  renovated,  and  perhaps 
in  tap  waters,  but  not  in  waters  containing  certain 
organic  matter  unless  that  matter  is  first  removed. - 
-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08477 


A  STUDY  OF  LITERATURE  ON  THE  RELA- 
TIONS BETWEEN  HEART  AND  CIRCULATO- 
RY DISEASES  AND  THE  DEGREE  OF  HARD- 
NESS OF  DRINKING  WATER  (IN  GERMAN), 

U.Grabow. 

Prot  Vitae.  Vol  16,  No  3,  p  131-133,  1971.  English 
summary. 

Identifiers:  Canada,  Circulatory  diseases,  En- 
gland, Hardness,  Heart,  Human,  Japan,  Litera- 
ture, Netherlands,  Sweden,  'Public  health,  'Pota- 
ble water. 

A  survey  is  given  of  publications  reporting  the 
relations  between  heart  and  circulatory  diseases 


and  the  degree  of  hardness  of  drinking  water.  Ex- 
periments made  in  America,  England,  Canada, 
Japan,  Sweden,  and  the  Netherlands  are  con- 
sidered. In  all  these  countries  mortality  from  heart 
and  circulatory  diseases  was  higher  in  areas  with 
soft  drinking  water  than  in  regions  where  drinking 
water  showed  a  higher  degree  of  hardness.  It 
seems  that  the  higher  Ca  and  Mg  content  of  hard 
water  has  a  protective  effect.  The  damaging  effect 
of  soft  water  is  attributed  to  Cd  which  is  dissolved 
from  alloyed  water  pipes  by  the  more  aggressive 
soft  water.  According  to  present  investigations  a 
real  'water  factor'  which  could  be  held  responsible 
for  the  increase  in  the  rates  of  mortality,  remains 
hypothetical.  A  number  of  studies  point  to  the  fact 
that  the  degree  of  hardness  of  drinking  water  may 
be  but  1  of  several  possible  causes  of  the  increased 
incidence  of  the  above  diseases. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08482 

5G.  Water  Quality  Control 


SOME  CANONS  OF  SOUND  EXPERIMENTA- 
TION, 

National  Bureau  of  Standards,  Washington,  D.  C. 

Statistical  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07889 


ALGAE  CONTROL  BY  MIXING,  STAFF  RE- 
PORT ON  KEZAR  LAKE  IN  SUTTON,  NEW 
HAMPSHIRE. 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01087,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  December  1970.  103  p, 
28  fig,  30  tab,  76  ref . 

Descriptors:  Water  quality  control,  'Cyanophyta, 
'Water  analysis,  Lakes,  Sampling,  Diatoms,  Tur- 
bidity, Water  pollution  sources,  Nutrients, 
Sewage,  Water  quality,  Aeration,  Water  proper- 
ties, 'New  Hampshire,  Algae,  Color,  Copper 
sulfate,  Nets,  Hydrogen  ion  concentration, 
Phosphates,  Nitrogen,  Hardness  (Water),  Conduc- 
tivity, Zinc,  Water  temperature,  Alkalinity, 
Chlorides,  Copper,  Manganese,  Dissolved  ox- 
ygen, Iron,  Light  penetration,  Chlorophyta,  Pipes, 
Mechanical  equipment,  Nitrates,  Eutrophication, 
Carbonates,  Carbon  dioxide,  Water  pollution  ef- 
fects, Mixing. 

Identifiers:  'Kezar  Lake  (N.H.),  Aphanizomenon, 
Anabaena  spp,  Microcystis  aeruginosa, 
Aphanizomenon  holsaticum,  Ictalurus  nebulosus, 
Notemigonus  crysoleucas,  Catostomus  commer- 
sonii  commersonii,  Asterionella  spp, 
Orthophosphates,  Secchi  disc,  Newfound  Lake, 
Squam  Lake,  Aphanizomenon  flow-aquae, 
Destratification,  Anabaena  flow-aquae, 

Homogenizing,  Transparency. 

Kezar  Lake  is  a  New  Hampshire  recreational  lake, 
which  in  1964  was  obviously  suffering  from  objec- 
tionable algae  bloom.  After  several  copper  sulfate 
treatments  failed  to  solve  the  problem,  a  destratifi- 
cation process  was  attempted.  This  was  accom- 
plished by  forcing  compressed  air,  from  shore- 
located  compressors,  through  P.V.C.,  2-inch 
diameter  piping  to  the  deepest  portion  of  the  lake 
where  it  was  released  through  ceramic  diffusers, 
and  allowed  to  bubble  up  to  the  lake  surface 
through  the  water  column.  Clarity  of  the  water  was 
visibly  and  measurably  improved;  the  populations 
of  noxious  algae,  so  objectionable  to  recreation  in- 
terests, were  decreased  in  number;  and  no  harmful 
effects  were  detected  during  1968  and  1969 
summer  mixing  of  Kezar  Lake.  Many  improve- 
ments in  various  water  quality  parameters  were 
also  noted.  Operating  pressures  for  the  compres- 
sors are  low.  The  equipment  is  convenient  for 
necessary  maintenance,  and  the  operating  and 
study  budget  is  modest.  (Mortland-Battelle) 
W72-07890 


ATMOSPHERIC  AMMONIA:  ABSORPTION  BY 
PLANT  LEAVES, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-07959 


MODELS  FOR  MANAGING  METROPOLITAN 
SURFACE  WATER  SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Water  Resources  and 

Marine  Sciences  Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-07996 


MATHEMATICAL  PROGRAMMING  FOR  RE- 
GIONAL WATER  QUALITY  MANAGEMENT, 

California  Univ.,  Los  Angeles.  School  of  Busi- 
ness. 

G.  W.  Graves,  G.  B.  Hatfield,  and  A.  B.  Whinston. 
Water  Resources  Research,  Vol.  8,  No.  2,  p  273- 
290,  April  1972.  13  fig,  12  tab,  5  ref. 

Descriptors:  'Estuary,  'Water  quality  control, 
Delaware  River  Basin  Commission,  Optimization, 
Systems  analysis,  'Mathematical  models,  Water 
temperature,  Biochemical  oxygen  demand,  Dis- 
solved oxygen,  Flow,  Linear  programming.  Model 
studies,  'Regional  analysis. 

Identifiers:  'Delaware  Estuary,  'Regional  treat- 
ment systems,  By-pass  piping. 

A  mathematical  model  was  developed  to  define 
minimum  cost  water  quality  control  policies  in  the 
Delaware  Estuary.  Control  alternatives  included 
treatment  at  the  waste  source  and  by-pass  piping 
with  regional  treatment.  The  model  was  solved 
using  both  linear  and  non-linear  programming  al- 
gorithms. A  small-scale  problem  with  five  dischar- 
gers, three  estuary  sections,  and  three  potential 
treatment  plants  was  set  up  to  illustrate  the 
methodology  used.  The  results  indicated  that  a  re- 
gional treatment  system  for  the  Delaware  Estuary 
is  less  costly  than  other  proposed  schemes.  (Bell- 
Cornell) 
W72-07998 


PROPOSED  SEWAGE  TREATMENT  FACILI- 
TIES, SOLDOTNA,  ALASKA  (DRAFT  EN- 
VIRONMENTAL  IMPACT  STATEMENT). 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08017 


GREAT  LAKES  STATES'  PHOSPHORUS-DETE- 
RGENT LEGISLATION:  STATUS  REPORT, 
STATE  LEGISLATURES  ACT  ON  BILLS  TO 
PROTECT  SHORE  AND  WATERS  OF  LAKES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08024 


AN  ACT  TO  RATIFY  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1970,  AND  TO  SET  FORTH  THE  PROVISIONS 
OF  SAH)  COMPACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08025 


ANNUAL  REPORT  1971. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08026 


WATER  QUALITY  STANDARDS-ADOPTION, 
IDENTIFICATION,  AND  AVArLABILITY  OF 
STATE  STANDARDS, 

Environmental  Protection  Agency,  Washington, 

DC. 

W.  D.  Ruckelshaus. 

Federal  Register,  Vol  37,  No  58,  p  6087-6088, 

March  24,  1972. 


72 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


Descriptors:  *Federal  Water  Pollution  Control 
Act,  *Water  quality  standards,  'State  govern- 
ments, *Water  quality  control,  Legislation,  Legal 
aspects,  Regulation,  Federal  government,  Adop- 
tion of  practices,  Standards,  Water  quality. 

Pursuant  to  the  authority  of  section  10  (c)  of  the 
Federal  Water  Pollution  Control  Act,  33  U.S.C. 
1160  (c),  the  Administrator  of  the  Environmental 
Protection  Agency,  with  certain  amendments, 
adopts  water  quality  standards  of  the  following 
states:  Alaska,  Colorado,  Connecticut,  Delaware, 
Territory  of  Guam,  Indiana,  Iowa,  Kansas,  Maine, 
Maryland,  Massachusetts,  Minnesota,  Missouri, 
Nebraska,  New  Hampshire,  New  Jersey,  New 
York,  North  Carolina,  North  Dakota,  Ohio, 
Oklahoma,  Rhode  Island,  South  Dakota,  Ver- 
mont, Virginia,  Virgin  Islands,  and  West  Virginia. 
Such  standards  are  intended  to  protect  public 
health  or  welfare,  enhance  water  quality,  and 
serve  the  purposes  of  the  Act.  (Ilkson-Florida) 
W72-08029 


GREAT  LAKES  AND  UPPER  MISSISSIPPI 
RIVER  STATES  CONCERNED  ABOUT 
SEWAGE  FROM  BOATS  AND  SHIPS, 

Congress,      Washington,      D.C.;     and     House, 

Washi   ;ton,!).C. 

For  pr    lary  bibliographic  entry  see  Field  06E. 

W72-08031 


DRAWBRIDGE  OPERATION  REGULATIONS 
(OPPOSITION  TO  REGULATIONS  ON  BASIS 
OF  RIVER  POLLUTION), 

Washington,  D.C.  Office  of  Marine  Environment 

and  Systems. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08033 


NAVIGABLE     WATERS     SAFETY     AND     EN- 
VIRONMENTAL QUALITY  ACT. 

Congress,  Washington,  D.C;  and  Committee  on 
Commerce  (U.S.  Senate). 

Hearings,  92d  Cong,  1st  Sess,  September  22,  23, 
24,  1971.  445  p,  24  fig,  44  tab,  97  ref. 

Descriptors:  'Legislation,  'Navigable  water, 
'Safety,  'Harbors,  'Federal  government,  'Ships, 
Navigation,  Legal  aspects,  Law  enforcement,  Ac- 
cidents, Transportation,  Inspection,  Permits, 
Regulation,  Water  pollution,  Water  quality,  Port 
authorities,  Oil  spills,  Water  pollution  control,  Pol- 
lution abatement,  Environmental  sanitation. 
Identifiers:  'Coastal  waters. 

The  bill  is  intended  to  promote  the  safety  and  pro- 
tect the  environmental  quality  of  ports,  waterfront 
areas,  and  navigable  waters.  Topics  discussed  in- 
clude ship  design  and  construction  standards, 
marine  terminal  regulations,  and  the  prevention  of 
oil  pollution  from  tankers.  Witnesses  included 
representatives  from  the  Department  of  Com- 
merce, Department  of  State,  Department  of 
Transportation,  Coast  Guard,  American  Associa- 
tion of  Port  Authorities,  American  Association  of 
Merchant  Shipping,  and  the  Sierra  Club.  The  text 
of  the  bill  is  included.  (Ilkson-Florida) 
W72-08034 


FEDERAL    WATER    POLLUTION    CONTROL 

ACT  OF  1972. 

Congress,      Washington,      D.C;     and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08035 


CONTINUING     RESOLUTION     FOR     WATER 
POLLUTION  CONTROL, 

Congress,     Washington,     D.C;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08037 


STATE        DEPARTMENT        OF        NATURAL 

RESOURCES  V.  CLINTONVILLE  (MUNICIPAL 

LIABILITY     FOR     FISHKILLS     RESULTING 

FROM      UNAUTHORIZED      LOWERING      OF 

POND). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08038 


ORAL  PROCEEDINGS-CANADA'S  ANTI-PO- 
LLUTION LEGISLATION. 

Oregon  Law  Review,  Vol  50,  p  491-503,  Spring 
1971. 

Descriptors:  'Canada,  'Oil  pollution,  'Interna- 
tional law,  'International  waters,  Law  of  the  sea, 
Foreign  waters,  Foreign  trade,  Oil  industry,  Oil 
wastes,  Oil,  Arctic  Ocean,  Atlantic  Ocean,  Pacific 
Ocean,  Navigation,  Transportation,  International 
commissions,  Legal  aspects,  Jurisdiction,  Govern- 
ments, Legislation,  Governmental  interrelations. 

The  major  commentators  in  these  oral  proceedings 
are  Professor  Green,  Jon  L.  Jacobson,  Jared 
Carter,  Laird  Kirkpatrick,  Joel  Hedgpeth,  and 
Phillip  S.  Berry.  Canada's  new  anti-pollution 
legislation  extends  Canadian  jurisdiction  100  miles 
into  the  Atlantic,  Pacific,  and  Artie  Oceans  in 
order  to  protect  against  oil  pollution.  Major  criti- 
cism centers  around  the  premise  that  the  legisla- 
tion is  a  violation  of  international  law  and  erodes 
the  concept  of  freedom  of  the  seas.  It  was  also  ar- 
gued that  Canada's  refusal  to  allow  its  anti-pollu- 
tion legislation  to  be  considered  by  the  Interna- 
tional Court  of  Justice  establishes  a  dangerous 
precedent  and  may  defeat  the  chances  of  a  suc- 
cessful international  convention  to  rewrite  existing 
maritime  law.  Professor  Green  defends  the  legisla- 
tion on  the  basis  of  state  self-defense  in  the  preser- 
vation of  economic  welfare  necessitated  by  the 
general  insensitiveness  of  the  international  law 
making  process.  Concern  was  expressed  that  if  the 
Canadian  legislation  model  is  adopted  by  other  na- 
tions the  oceans  will  ultimately  be  divided  into  na- 
tional lakes,  thereby  completely  eroding  freedom 
of  the  seas.  (Blank-Florida) 
W72-08040 


OIL  POLLUTION:  NEGOTIATION--AN  ALTER- 
NATIVE TO  INTERVENTION, 

Office  of  the  Judge  Advocate  General  (Army), 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-08043 


IMPROVING  SURFACE  WATER  CONDITIONS 

THROUGH    CONTROL    AND    DISPOSAL    OF 

AQUATIC         VEGETATION.         PHASE         I: 

PROCESSING    AQUATIC    VEGETATION    FOR 

IMPROVED   HANDLING   AND   DISPOSAL  OR 

UTILIZATION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Agricultural 

Engineering;    and    Wisconsin    Univ.,    Madison. 

Dept.  of  Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  04 A. 

W72-08069 


PROCEDURES    FOR    REMOVING    SURFACE 
CONTAMINANTS  FROM  DEEP  ICE  CORES, 

Cold   Regions   Research  and   Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C 

W72-08094 


QUESTIONS  AND  ANSWERS  ON  WATER 
QUALITY  STANDARDS. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  September  1971. 
18p. 

Descriptors:  'Water  quality  standards,  'Reviews, 
'Water  Quality   Act,   'Water  pollution   control, 


'Administrative  agencies,  State  Government, 
Federal  Government,  Water  quality  control, 
Domestic  water,  Recreation,  Industrial  water,  Mu- 
nicipal water,  Streams,  Water  pollution,  Agricul- 
ture, Environmental  effects,  Ecology,  Aquatic 
life,  Fish,  Wildlife. 

Identifiers:  'State  regulations,  'Water  quality 
criteria,  'Water  pollution  control  administrators. 

Fifty  questions  and  answers  on  water  quality  stan- 
dards are  presented.  The  water  quality  standards 
program  was  provided  for  in  the  Water  Quality 
Act  of  1965.  This  Act  is  part  of  the  Federal  Water 
Pollution  Control  Act,  as  amended  (33  U.S.C.  466 
et  seq.).  The  water  quality  standards  program  is 
directed  by  the  Environmental  Protection  Agency, 
an  independent  regulatory  agency  which  has 
responsibility  for  approving  State-adopted  stan- 
dards, evaluating  adherence  to  the  standards,  and 
overseeing  enforcement  of  standards  compliance. 
Standards,  the  first  nationwide  strategy  for  water 
quality  management,  contain  four  major  elements: 
the  use  (recreation,  drinking  water,  fish  and  wil- 
dlife propagation,  industrial,  or  agricultural)  to  be 
made  of  the  interstate  water;  criteria  to  protect 
those  uses;  implementation  plans  (for  needed  in- 
dustrial-municipal waste  treatment  improvements) 
and  enforcement  plans;  and  an  antidegradation 
statement  to  protect  existing  high  quality  waters. 
A  list  of  State  and  Interstate  water  pollution  con- 
trol administrators  is  included.  (See  W72-08100 
thru  W72-08108)  (Woodard-USGS) 
W72-08099 


DISSOLVED  OXYGEN  CRITERIA. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  November  1971. 
10  p. 

Descriptors:  'Water  quality  standards,  'Dissolved 
oxygen,  'Water  pollution  control,  'State  Govern- 
ment, 'Federal  Government,  Water  Quality  Act, 
Domestic  water,  Recreation  facilities,  Lakes, 
Streams,  Ecology,  Fish,  Wildlife,  Industrial 
wastes,  Estuaries,  Municipal  water,  Agricultural 
runoff,  Environmental  effects,  Documentation. 
Identifiers:  'Water  quality  criteria,  'State  regula- 
tions. 


Minimum  dissolved  oxygen  criteria  limitations 
within  individual  State-adopted  water  quality  stan- 
dards are  presented.  Water  Quality  Criteria  (report 
by  the  National  Technical  Advisory  Committee), 
used  by  EPA  in  evaluating  the  State  standards 
recommends  a  minimum  DO  concentration  for 
freshwater  biota  of  5  mg/liter  for  warmwater  spe- 
cies (declining  to  a  lower  limit  of  4  mg/liter  for 
short  periods  of  time,  provided  that  the  water 
quality  is  favorable  in  all  other  respects);  and  for 
coldwater  biota,  no  less  than  5-6  mg/liter  (7 
mg/liter  at  spawning  times).  Stringent  limitations 
(6  mg/liter)  are  recommended  for  small  inland 
lakes  or  large  lakes  which  have  insufficient  or  no 
mixing  of  constituent  layers.  For  saltwater  organ- 
isms DO  minimum  levels  of  5  mg/liter  are  recom- 
mended in  the  open  coastal  waters,  and  4  mg/liter 
in  the  estuarine  and  tidal  tributaries,  excepting 
waters  with  naturally  depressed  DO.  (See  also 
W72-08099)  (Woodard-USGS) 
W72-08100 


RADIOLOGICAL  CRITERIA. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  May  1971.  8  p. 

Descriptors:  'Water  quality  standards,  'Radioac- 
tivity, 'Water  pollution  control,  'State  Govern- 
ments, 'Federal  Government,  Fallout,  Water 
Quality  Act,  Domestic  water,  Recreation  facili- 
ties, Nuclear  energy,  Ecology,  Fish,  Wildlife,  In- 
dustrial wastes,  Municipal  water,  Environmental 
effects,  Documentation. 
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Identifiers:  'Water  quality  criteria,  *State  regula- 
tions. 

Radiological  criteria  limitations  within  State- 
adopted  water  quality  standards  are  presented. 
Since  radioactive  materials  such  as  radium,  stron- 
tium 90,  and  tritium  are  toxic  to  man  as  well  as 
being  cumulative  in  his  system,  these  pollutants 
are  subject  to  control,  monitoring,  and  measure- 
ment whatever  the  contact  medium.  The  EPA 
recommended  criteria  limits  on  these  materials  in 
water  are:  Gross  Beta,  500  pc/liter;  radium,  1.0 
pc/liter;  strontium-90,  10.0  pc/liter;  and  tritium, 
3000.0  pc/liter.  (See  also  W72-08099)  (Woodard- 
USGS) 
W72-08101 


PHOSPHATE  CRITERIA. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  June  1971.  21  p. 

Descriptors:  *Water  quality  standards, 
♦Phosphates,  *Water  pollution  control,  'State 
Government,  'Federal  Government,  Water  Quali- 
ty Act,  Domestic  water,  Recreation  facilities, 
Ecology,  Fish,  Wildlife,  Industrial  wastes,  Mu- 
nicipal water,  Agricultural  runoff,  Environmental 
effects,  Documentation. 

Identifiers:  'State  regulations,  'Water  quality 
criteria. 


Phosphate  criteria  limitations  within  individual 
State-adopted  water  quality  standards  are 
presented.  The  National  Technical  Advisory  Com- 
mittee in  its  Water  Quality  Criteria  report  recom- 
mended that  levels  of  phosphate  in  flowing 
streams  should  not  exceed  100  micrograms/liter 
and  that  naturally  occurring  ratios  and  amounts  of 
nitrogen  (particularly  N03  and  NH4)  to  total 
phosphorus  should  not  be  radically  changed  by  ar- 
tificial means.  (See  also  W72-08099)  (Woodard- 
USGS) 
W72-08102 


MIXING  ZONES. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  September  2, 
1971. 9  p. 

Descriptors:  'Water  quality  standards,  'Waste 
dilution,  'Mixing,  'Water  pollution  control,  'State 
Governments,  Water  Quality  Act,  Streams,  Ecolo- 
gy, Fish,  Wildlife,  Aquatic  life,  Plankton,  En- 
vironmental effects,  Documentation,  Water  quali- 
ty control. 

Identifiers:  'State  regulations,  'Water  quality 
criteria. 

Criteria  for  maintaining  mixing  zones  are 
presented  for  individual  State-adopted  water 
quality  standards.  Mixing  zones  are  areas  which 
are  unavoidably  and  harmfully  polluted  and  which 
are  allowed  for  mixing  of  the  discharged  waters 
with  the  receiving  waters.  They  have  defined  and 
identifiable  limits,  and  the  waters  outside  of  the 
zones  must  meet  the  standards  for  that  particular 
body  of  water.  The  Water  Quality  Criteria  report 
by  the  National  Technical  Advisory  Committee 
recommends  when  several  mixing  zones  are 
located  close  together  that  they  lie  on  the  same 
side  of  the  stream  to  allow  a  continuous 
passageway  for  aquatic  organisms  on  the  opposite 
side.  Mixing  zones  constitute  barriers  which  can 
harmfully  block  the  spawning  migration  of 
anadromous  and  catadromous  species  and  damage 
the  plankton  organisms  and  aquatic  invertebrates 
in  the  water  flow.  Adequate  zones  of  passage  (at 
least  75%  of  the  cross-sectional  stream  area)  must 
be  maintained  at  all  times  for  the  fish,  and 
adequate  provision  must  be  made  for  the  survival 
of  the  drift  organisms.  Mixing  zones  cannot  be 
considered  a  substitute  for,  or  an  extension  of  a 


waste  treatment  facility.  The  Environmental  Pro- 
tection Agency  supports  these  recommendations. 
(See  also  W72-08099)  (Woodard-USGS) 
W72-08103 


NITRATES. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  November  1971. 
40  p. 

Descriptors:  'Water  quality  standards,  'Nitrates, 
'Water  pollution  control,  'State  Governments, 
'Federal  Government,  Water  Quality  Act, 
Domestic  water,  Recreation  facilities,  Fish,  Wil- 
dlife, Industrial  wastes,  Agricultural  runoff, 
Ecology,  Environmental  effects,  Documentation. 
Identifiers:  'State  regulations,  'Water  quality 
criteria. 


Nitrate  criteria  limitations  within  individual  State- 
adopted  water  quality  standards  are  presented. 
Nitrate  standards  are  set  to  control  the  amount  of 
nitrates  discharged  into  the  water  as  part  of  overall 
water  quality  control.  The  National  Technical  Ad- 
visory Committee  in  the  report  Water  Quality 
Criteria  limits  nitrates  in  water  as  follows:  The 
naturally  occurring  ratios  and  amounts  of  nitrogen 
(particularly  N03  and  NH4)  to  total  phosphorus 
should  not  be  radically  changed  by  artificial 
means.  Phosphate  levels  in  flowing  streams  should 
not  exceed  100  micrograms/liter  or  more  than  50 
micrograms/liter  where  streams  enter  lakes  or 
reservoirs.  (See  also  W72-08099)  (Woodard- 
USGS) 
W72-08104 


MERCURY  AND  HEAVY  METALS. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  May  1971 . 1 1  p. 

Descriptors:  'Water  quality  standards,  'Mercury, 
'Heavy  metals,  'Water  pollution  control,  'State 
Governments,  Federal  Government,  Water  Quali- 
ty Act,  Domestic  water,  Recreation  facilities, 
Aquatic  life,  Ecology,  Fish,  Wildlife,  Industrial 
wastes,  Agriculture,  Municipal  water,  Environ- 
mental effects,  Documentation,  Cadmium, 
Chromium,  Copper,  Iron,  Lead,  Manganese,  Zinc. 
Identifiers:  'State  regulations,  'Water  quality 
criteria,  Silver. 

Mercury  and  heavy  metals  criteria  limitations 
within  State-adopted  water  quality  standards  are 
presented.  All  states  have  been  required  to  adopt 
statements  as  a  part  of  general  standards  applica- 
ble to  all  waters  which  require  that  those  waters  be 
free  of  substances  attributable  to  discharges  or 
wastes  which  are  toxic  or  which  produce  undesira- 
ble physiological  responses  in  human,  fish,  and 
other  animal  life  and  plants.  Heavy  metals  con- 
sidered are  cadmium,  chromium,  copper,  iron, 
lead,  manganese,  silver,  and  zinc.  (See  also  W72- 
08099)  (Woodard-USGS) 
W72-08105 


TEMPERATURE. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  March  1971.  16 
P 

Descriptors:  'Water  quality  standards,  'Water 
temperature,  'Water  pollution  control,  'State 
Governments,  'Federal  Government,  Thermal 
pollution,  Water  Quality  Act,  Domestic  water, 
Recreation  facilities,  Ecology,  Fish,  Wildlife,  In- 
dustrial wastes,  Municipal  water,  Environmental 
effects,  Documentation. 


Identifiers:    'State    regulations,    'Water   quality 
criteria. 

Water  temperature  criteria  limitations  within  in- 
dividual State-adopted  water  quality  standards  are 
presented.  Water  Quality  Criteria  (report  by  the 
National  Technical  Advisory  Committee)  used  by 
EPA  in  evaluating  State  standards,  recommends  a 
maximum  water  temperature  of  90  deg  F  with  a 
maximum  permissible  rise  above  the  naturally  ex- 
isting temperatures  of  5  deg  F  in  streams  and  3  deg 
F  in  lakes.  It  recommends  that  trout  and  salmon 
waters  not  be  warmed  in  order  to  protect  these 
resources.  Because  of  the  lesser  temperature  fluc- 
tuations in  the  marine  and  estuarine  environment, 
the  NTAC  report  recommends  that  monthly  max- 
imum daily  temperatures  recorded  at  any  site,  be- 
fore the  addition  of  artificial  heat,  not  be  raised  by 
more  than  4  deg  F  from  September  through  May 
and  by  more  than  1 .5  deg  F  from  June  through  Au- 
gust. (See  also  W72-08099)  (Woodard-USGS) 
W72-08106 


DISINFECTION. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental   Protection   Agency,   Division   of 
Water  Quality  Standards  Report,  May  1 971 .  8  p. 

Descriptors:  'Water  quality  standards,  'Disinfec- 
tion, 'Water  treatment,  'Water  pollution  control, 
'State  Government,  Federal  Government,  Water 
Quality  Act,  Domestic  water,  Recreation  facili- 
ties, Bacteria,  Ecology,  Fish,  Wi.dlife,  Industrial 
wastes,  Coliforms,  Municipal  water,  Agricultural 
runoff,  Environmental  effects,  Documentation, 
Environmental  sanitation,  Chlorination. 
Identifiers:  'State  regulations,  'Water  quality 
criteria. 

Disinfection  criteria  within  individual  State- 
adopted  water  quality  standards  are  presented. 
Disinfection  is  employed  to  protect  public  water 
supplies,  primary-  and  secondary-body-contact 
recreational  waters,  shellfisheries  (because 
oysters,  clams,  and  mussels  can  accumulate 
microorganisms,  including  bacteria  and  viruses, 
and  transmit  them  to  consumers),  and  agricultural 
waters  for  domestic  animals.  Disinfection  reduces 
the  water-borne  coliforms -organisms  existing  in 
feces,  and  other  sources,  used  as  indicators  of 
pathogen  content  in  the  disease-producing  poten- 
tial of  water.  Inadequately  disinfected  sewage  can 
contaminate  receiving  waters  with  Salmonella, 
Shigella,  Escherichia  coli,  Leptospira,  and 
Mycobacterium.  Enteric  viruses  such  as  polio  and 
hepatitis  can  also  be  present.  (See  also  W72-08099) 
(Woodard-USGS) 
W72-08107 


ANTIDEGRADATION. 

Environmental  Protection  Agency,  Washington, 
D.C.  Office  of  Water  Programs. 

Environmental  Protection  Agency,  Division  of 
Water  Quality  Standards  Report,  April  1972,  58  p. 

Descriptors:  'Water  quality  standards,  'Degrada- 
tion (Stream),  'Water  pollution  control,  'State 
Governments,  'Federal  Government,  Water 
Quality  Act,  Water  quality  control,  Aquatic  life, 
Ecology,  Industrial  wastes,  Agricultural  runoff, 
Municipal  wastes,  Domestic  water,  Environmen- 
tal effects,  Documentation. 

Identifiers:  'State  regulations,  Water  quality 
criteria. 

This  is  a  compilation  of  all  Federally  approved 
water  antidegradation  statements  adopted  by  in- 
dividual States  in  response  to  a  policy  directive  is- 
sued by  the  Secretary  of  the  Interior  on  February 
8,  1968.  The  purpose  of  antidegradation  is  to 
prohibit  the  deterioration  of  waters  whose  existing 
quality  is  higher  than  established  water  quality 
standards.  At  the  time  of  this  report,  the  following 
States  did  not  have  a  Federally  approved  an- 
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tidegradation  statement:  Alabama,  Georgia,  Mis- 
sissippi, and  Tennessee.  Action  is  underway  in  all 
the  States  to  adopt  an  antidegradation  provision  in 
their  water  quality  standards.  (See  also  W72- 
08099)  (Woodard-USGS) 
W72-08108 


RECOVERY  OF  DIFFERENTIALLY  PLACED 
N03-N  IN  A  SILT  LOAM  SOIL  BY  FIVE 
CROPS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Horticulture; 

and   Wisconsin   Univ.,   Madison.    Dept.   of   Soil 

Science. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08123 


PHOSPHORUS  ADSORPTION  SITES  IN  SOILS, 

Connecticut    Agricultural    Experiment    Station, 

New  Haven. 

R.  D.  Harter. 

Soil  Science  Society  of  America  Proceedings,  Vol. 

33,  No.  4,  p  630-632,  July-August,  1969,  3  tab,  10 

ref. 

Descriptors:  'Phosphorus,  'Adsorption,  Organic 
matter,  Soil  chemical  properties,  Anion  exchange. 
Identifiers:  Extractable  phosphorus. 

Regression  analysis  of  phosphorus  adsorption  as  a 
function  of  five  soil  characteristics  indicates  that 
organic  matter  is  important  in  the  initial  bonding  of 
phosphorus  by  soils.  It  is,  therefore,  proposed  that 
phosphorus  is  initially  bonded  to  anion  exchange 
sites  on  organic  matter,  and  subsequently  trans- 
formed into  less  soluble  iron  and  aluminum 
phosphates.  (Skogerboe-Colorado  State) 
W72-08126 


DRAINAGE  DESIGN  FOR  MANAGING  SALINE 
POLLUTANTS, 

Bureau  of  Reclamation,  Denver,  Colo. 
R.  J.  Winger,  Jr. 

Paper  presented  at  1969  Winter  Meeting,  Amer- 
ican Society  of  Agricultural  Engineers,  December 
9-12,  1969,  Chicago,  Illinois,  Paper  No.  69-735,  20 
p.  4  fig,  4  tab,  7  ref. 

Descriptors:  'Drainage,  'Drainage  engineering, 
Drainage  practices,  Pollution,  Water  pollution, 
'Water  pollution  sources,  Salts,  Drainage 
systems,  Tiles,  Drainage  water,  Desalination, 
'Saline  water. 

Identifiers:  'Donnan  equation,  Transient  equa- 
tion. 

Management  of  the  quality  of  subsurface  drain  ef- 
fluent from  irrigated  lands  in  the  Western  United 
States  can  be  accomplished  by:  (1)  constructing 
deep,  widely  spaced  subsurface  pipe  drains  with 
pipe  and  lined  collectors  terminating  at  a  desalting 
plant;  (2)  constructing  shallow,  closely  s  -aced 
subsurface  pipe  drains  which  skim  off  the  better 
quality  ground  water,  leaving  the  more  saline 
ground  water  in  storage.  A  drainage  system  design 
using  transient  and  steady  state  methods,  for 
determining  drain  spacings  when  salinity  control  is 
considered,  is  demonstrated  by  sample  calcula- 
tions. (Skogerboe-Colorado  State) 
W72-08129 


REMOVAL  OF  OIL  FROM  SEA  WATER, 

AMF  Beaird,  Inc.,  Uncasville,  Conn. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08146 


REGIONAL  MANAGEMENT  OF  WASTE 
SYSTEMS-ONE  STATE'S  APPROACH, 

Maryland  Environmental  Service,  Annapolis. 
Thomas  D.  McKewen. 

Paper  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  San  Fran- 
cisco, California.  October  1971,  12  p. 


Descriptors:  'Comprehensive  planning,  'River 
basin  development,  'Maryland,  Multiple-Purpose 
projects,  Cost  sharing,  Coordination,  Administra- 
tion, Solid  wastes,  Liquid  wastes,  Legislation, 
Construction  costs,  Land  use,  Budgeting,  Govern- 
ments, Waste  water  treatment,  'Water  quality 
control,  Treatment  facilities. 

The  magnitude  of  the  pollution  control  problem 
has  been  and  is  such  that  many  state  and  local 
governments  are  losing  functional  control  over  en- 
vironmental planning  efforts  mainly  due  to  a  lack 
of  coordination.  In  Maryland,  the  Maryland  En- 
vironmental Service  was  formed  as  a  support 
group  to  the  environmental  protection  effort.  By 
becoming  responsible  for  the  various  communi- 
ties, the  Service  can  move  across  political,  geo- 
graphical, and  organizational  boundaries  to  pro- 
vide both  liquid  and  solid  waste  processing  facili- 
ties. The  Service  has  the  power  to  plan,  finance, 
construct,  and  operate  treatment  facilities,  but 
local  autonomy  is  preserved  in  that  the  local 
authorities  retain  control  of  waste  collection 
systems,  thereby  establishing  their  own  land  use 
patterns.  River  basin  and  solid  wastes  plans  must 
also  be  compatible  with  local  land  use.  Services 
provided  by  the  Service  are  on  a  wholesale  basis  to 
the  local  government,  with  the  local  government 
dealing  directly  with  the  customers.  Rates  set  by 
the  Service  are  intended  to  cover  all  costs  attan- 
dent  to  the  provision  of  the  Service  with  the  ex- 
ception of  planning.  The  Maryland  Environmental 
Service  can  be  considered  as  an  excellent  example 
of  one  state's  answer  to  the  need  for  efficient,  in- 
novative, and  flexible  management  for  environ- 
mental quality  problems.  (Lowry-Texas) 
W72-08149 


URBAN  STORM  RUNOFF  AND  COMBINED 
SEWER  OVERFLOW  POLLUTION,  SACRA- 
MENTO, CALIFORNIA. 

Envirogenics  Co.,  El  Monte,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08160 


WHOLESALING       ENVIRONMENTAL       SER- 
VICES, 

Maryland  Environmental  Service,  Annapolis. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-08161 


SEPARATION  OF  LIQUID  ORGANIC  MATERI- 
ALS FROM  SUBSTRATES, 

Dow  Chemical  Co.,  Midland,  Mich.  (Assignee). 
D.  H.  Haigh. 

U.  S.  Patent  No.  3,520,806,  3  p,  3  tab,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  3,  p.  605,  July  21,  1970. 

Descriptors:  'Patents,  Water  purification,  'Liquid 
wastes,  Organic  compounds,  Pollution  abatement, 
'Water  pollution  treatment,  Waste  water  treat- 
ment, Separation  techniques,  'Polymers,  Oily 
water.  Hydrocarbons,  Oil  spills,  'Oil  wastes,  'Oil 
pollution. 

A  method  is  provided  for  separating  organic 
liquids  from  substrates  such  as  water  by  contact- 
ing the  substrate  and  liquid  with  a  cross-linked  or- 
ganic liquid-swellable,  organic-insoluble  polymer 
and  then  separating  the  polymer  with  the  organic 
liquids  imbibed  therein.  (Sinha-OEIS) 
W72-08170 


PROCESS  AND  APPARATUS  FOR  REMOVING 
FLOATING  WASTES  FROM  WATER  SUR- 
FACES, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-08174 


PROCESS  FOR  SEPARATION  OF  OIL  FILMS 
FROM  WATER, 

Shell  Oil  Co.,  New  York.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08175 


PROCESS  OF  TREATING  ACID  MINE  WATER, 

Barnes   and   Tucker   Co.,    Haverford,    Pa.    (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05D. 
W72-08178 


OCEAN  AFFAIRS  BIBLIOGRAPHY,  A 
SELECTED  LIST  EMPHASIZING  INTERNA- 
TIONAL LAW,  POLITICS  AND  ECONOMICS 
OF  OCEAN  USES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08238 


THE  EFFECTS  OF  DIATOMS  ON  THE  LAR- 
VICIDAL  ACTIVITY  OF  DURSBAN, 
NOVEMBER  1969  -  MARCH  1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08242 


EFFECTIVENESS  OF  9.9  PERCENT  DURSBAN 
IN  POLYETHYLENE  APPLIED  AS  A  PRE- 
SEASON   LARVICmE,    FEBRUARY    -   APRIL 

1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 
Arsenal,  Md. 
T.  A.  Parker. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-725  573,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Entomological  Special  Study 
No  31-005-71,  1970. 4  p,  2  ref,  append. 

Descriptors:  'Larvicides,  'Pesticides,  'Insecti- 
cides, Mosquitoes,  'Chemcontrol,  Water  pollution 
control. 

Identifiers:  'Dursban,  O-O-diethyl-o-  (3-5-6- 
trichloro-2  pyridyl)  phosphothioate. 

Twenty  naturally  occurring  woodland  pools  were 
given  a  pre-season  treatment  while  still  ice 
covered,  at  rates  of  0.5,  1.0,  and  2.5  mg/1  active  in- 
gredient (1.4,  2.7,  and  6.8  lbs/acre,  respectively) 
with  polyethylene  pellets  containing  9.9%  Dursban 
(0 ,0-diethyl-O-  (3 ,5 ,6-trichloro-2-pyridyl) 

phosphorothioate).  There  were  5  pools  in  each 
group,  one  group  being  an  untreated  control.  Lar- 
val populations  of  Aedes  canadensis  were  reduced 
for  13  weeks  at  all  dose  rates.  However,  the  treat- 
ments were  not  completely  effective  in  eliminating 
larvae  from  the  pools,  apparently  due  to  the  fact 
that  the  floating  pellets  were  found  primarily  at  the 
periphery  of  the  pools  where  they  lost  contact  with 
the  water  as  it  receded  and  were  unable  to  main- 
tain residue  levels.  Each  pool  was  sampled  on  a 
weekly  basis  by  taking  5  random  dips  with  an 
enameled  dipper  and  recording  the  number  of  A. 
canadensis  larvae.  Simultaneously,  a  10  ml  water 
sample  was  collected  from  each  pool  for  gas  chro- 
matographic residue  analysis,  which  showed  an 
unknown  environmental  contaminant  in  the  water. 
This  unknown  contaminant  precluded  accurate 
residue  determinations.  (Svensson-Washington) 
W72-08243 


AN  ECONOMIC  ANALYSIS  OF  EROSION  AND 
SEDIMENT  CONTROL  FOR  WATERSHEDS 
UNDERGOING  URBANIZATION, 

Dow  Chemical  Co.,  Midland,  Mich. 
G.  H.  Brandt,  E.  S.  Conyers,  F.  J.  Lowes,  J.  W. 
Mighton,  and  J.  W.  Pollack. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  212,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  1972.  181  p,  27 
fig,  28  tab,  98  ref,  append.  OWRR  C-1677  (No 
3392)(1). 

Descriptors:  'Erosion  control,  'Sediment  control, 
'Cost-benefit  analysis,  Benefits,  Economics, 
Potomac  River,  Sediment  yield,  Sediment  trans- 
port, Maryland,  Systems  analysis,  'Urbanization, 
Construction,  Evaluation. 

Identifiers:  'Sediment  damages,  'Erosion  and 
sediment  control  systems,  'Seneca  Creek 
watershed  (Md). 


75 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


Economic  benefits  are  expected  from  controlling 
erosion  and  sediment  during  urban  construction, 
but  control  costs  have  not  been  previously  related 
to  benefits.  This  study  relates  cost  to  effectiveness 
and  damage  values  for  many  erosion  and  sediment 
control  systems.  The  Seneca  Creek  watershed, 
near  Washington,  D.C.,  was  used  as  a  model.  Esti- 
mated maximum  soil  erosion  rates  approach  200 
ton/acre/year  or  128,000  ton/sq.  mile/year.  Sedi- 
ment damages  from  such  uncontrolled  erosion  on 
urban  construction  sites  in  the  Seneca  watershed 
could  potentially  reach  $l,500/acre.  Present  con- 
trol practice  includes  sediment  basins,  diversion 
berms,  level  spreaders,  grade  stabilization  struc- 
tures, sodded  ditches,  seeding  and  straw  mulch 
tacked  with  asphalt  or  disked.  The  average  con- 
ventional system  is  estimated  to  cost  $l,125/acre 
and  to  control  91%  of  the  potential  erosion.  Con- 
trol systems  incorporating  large  sediment  basins 
can  boost  control  to  96%  at  less  total  cost.  Mul- 
tipurpose impoundments  designed  with  sediment 
forebays  for  chemical  flocculation  can  boost 
urban  sediment  control  to  99%  ,  AND,  IN  ADDI- 
TION, CONTRIBUTE  SIGNIFICANTLY  TO 
CONTROLLING  SEDIMENT  FROM  OTHER 
LAND.  Sediment  from  nonurban  sources  must  be 
controlled  to  significantly  reduce  sediment  pollu- 
tion. 
W72-08246 


ENVIRONMENTAL  SIMULATION  AND  POL- 
ICY FORMULATION:  METHODOLOGY  AND 
EXAMPLE  (WATER  POLICY  FOR  BRITISH 
COLUMBIA), 

British   Columbia   Univ.,    Vancouver.    Dept.    of 

Mathematical  Ecology. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08261 


MATHEMATICAL  MODELING   OF  ESTUARI- 
AL  SYSTEMS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08264 


MATHEMATICAL  MODEL  APPLICATIONS 
FOR  WATER  QUALITY  MANAGEMENT  IN 
THE  POTOMAC  ESTUARY, 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08265 


MODELLING  TECHNIQUES  FOR  SITING 
LARGE  THERMAL  POWER  PLANTS  ON  IN- 
DUSTRIALIZED ESTUARIES, 

Clemson  Univ.,  Clemson,  S.C.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08266 


WASTE  OIL  RECOVERY  UNIT, 

E.  Sharpton. 

U.  S.  Patent  No.  3,643,804,  3  p,  6  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  4,  p.  1364,  February  22,  1972. 

Descriptors:  'Patents,  Oil  spills,  *Oil  pollution, 
Pollution  abatement,  'Water  pollution  treatment, 
Equipment,  Separation  techniques,  Oil  wastes. 

An  endless  conveyor  belt  is  mounted  on  the  bow 
of  a  barge  and  projects  downward  and  forward. 
The  lower  run  of  the  belt  can  be  positioned  below 
the  water/oil  interface  to  assure  maximum  oil  ab- 
sorption with  minimum  water  pickup.  The  oil 
pickup  reservoir  or  sump  has  an  outlet  coupled  to 
a  suction  pump  for  transferring  oil  to  the  main 
storage.  (Sinha-OEIS) 
W72-08275 


DEVICE  FOR  AERATING  SEWAGE  WATER, 

For  primary  bibliographic  entry  see  Field  05D. 


W72-08277 


APPARATUS  FOR  CENTRIFUGALLY  REMOV- 
ING LIQUH)  FROM  A  MIXTURE, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-08278 


FLOATING  OIL  CONFINING  APPARATUS, 

Ocean  Pollution  Control,  Inc.,  Dallas,  Tex.  (As- 
signee). 

H.J.Fitzgerald. 

U.  S.  Patent  No.  3,641,770,  3  p,  4  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  3,  p.  829,  February  15, 1972. 

Descriptors:  'Patents,  Oil  spills,  'Oil  pollution, 
Equipment,  Pollution  abatement,  'Water  pollution 
treatment.  Separation  techniques,  Waste  water 
treatment,  Water  pollution  control. 

Elongated  flexible  hollow  tubular  float  members 
are  inflated  to  low  pressure  to  maintain  a  high 
degree  of  flexibility.  These  are  connected  end  to 
end  in  a  ring  which  surrounds  an  area  around  the 
source  of  the  oily  material.  Impermeable  sheet 
material  form  skirts  suspended  from  the  float.  The 
flexibility  of  the  ring  allows  it  to  conform  to  wave 
motion  and  surface  chop.  A  transfer  pipe  has  an 
inlet  at  a  level  within  the  thickness  of  the  oily  ac- 
cumulation. The  pipe  extends  to  a  pump  on  a 
storage  barge  anchored  adjacent  to  the  ring  to 
remove  the  oil  as  it  accumulates.  (Sinha-OEIS) 
W72-08281 


APPARATUS  FOR  CONFINING  MATERIAL 
FLOATING  ON  WATER, 

Susquehanna  Corp.,  Fairfax,  Va.  (Assignee). 
T.  E.  Sladek,  J.  E.  Palmer,  and  M.  F.  Steele. 
U.  S.  Patent  No.  3,638,429,  3  p,  4  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  895,  No.  1 ,  p.  57,  February  1 ,  1972. 

Descriptors:  'Patents,  Oil  spills,  'Oil  pollution, 
Pollution  abatement,  Water  pollution  treatment, 
'Equipment,  Separation  techniques. 

The  floating  barrier  to  confine  oil  spills  utilizes 
floating  segments  that  are  linked  together  and  sur- 
round the  oil.  Each  segment  comprises  an  upper 
and  lower  part.  The  upper  is  buoyant  and  floats, 
the  lower  is  of  neutral  buoyancy  providing  ballast 
below  the  surface.  A  flexible  restraint  strap  is 
secured  to  both  sections  to  limit  movement.  The 
confined  oil  is  prevented  from  moving  over  or 
under  the  floating  segment.  (Sinha-OEIS) 
W72-08288 


OIL  SKIMMING  APPARATUS, 

Ocean  Pollution  Control,  Inc.,  Dallas,  Tex.  (As- 
signee). 

H.J.Fitzgerald. 

U.  S.  Patent  No.  3,523,611,  3  p,  5  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
877,  No  2,  p  325,  August  11,  1970. 

Descriptors:  'Patents,  Oil  spills,  Equipment, 
Separation  techniques,  'Pollution  abatement, 
Water  pollution  treatment,  'Oil  pollution, 
'Skimming. 

This  device  consists  of  a  tapered  funnel  assembly 
having  a  cover  of  flexible  sheet  material.  It  can  be 
towed  by  a  single  boat  in  a  direction  perpendicular 
to  the  wide  end  of  the  funnel.  Portions  of  the  cover 
ride  upon  the  floating  film  of  oil.  The  funnel  has 
side  skirts  of  similar  flexible  material.  Their  lower 
edges  being  attached  to  opposite  edges  of  a  bottom 
panel  of  netting  which  holds  the  skirts  in  proper 
downward  position  to  confine  the  oil  while  per- 
mitting the  water  to  pass  through  the  bottom  panel. 
The  oil  is  channeled  to  a  sump  at  the  funnel  apex. 
(Sinha-OEIS) 
W72-08293 


METHOD  AND  APPARATUS  FOR  CON- 
TROLLING OXYGEN  TRANSFER  AND  POWER 
REQUIREMENTS  IN  A  WATER  AERATION 
SYSTEM, 

Welles  Products  Corp.,  Roscoe,  111.  (Assignee). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08296 


ROLE   OF   ANIMAL   WASTES   IN    AGRICUL- 
TURAL LAND  RUNOFF. 

North  Carolina  State   Univ.,   Raleigh.   Dept.   of 

Biological  and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08298 


CATTLE  FEEDLOT  WASTE  PROBLEMS, 

Kansas  State  Univ.,  Manhattan. 
R.  I.  Lipper,  J.  R.  Miner,  and  G.  H.  Larson. 
Paper   presented    at    Oklahoma   Cattle    Feeders 
Seminar,      February      2-3,      1967,      Stillwater, 
Oklahoma.  9  p,  5  ref. 

Descriptors:  'Farm  wastes,  'Feed  lots,  Runoff, 
'Sprinkler    irrigation,    Water    pollution,    Cattle, 
'Kansas,  Coliforms,  Water  reuse. 
Identifiers:  'Impounding. 

Cattle  feedlot  runoff  became  recognized  as  a 
problem  in  Kansas  during  the  late  1950's.  In- 
cidents of  septic  streams  and  fishkills  were  noted 
immediately  following  rainfall  in  areas  where  no 
known  municipal  of  industrial  waste  discharges 
existed,  and  where  chances  of  insecticide  and  her- 
bicide residues  seemed  remote.  To  study  feedlot 
runoff,  two  experimental  feedlots  were  con- 
structed. One  was  entirely  surfaced  with  concrete; 
the  other  had  concrete  only  around  feed  hunks. 
Rather  than  wait  for  natural  storms,  simulated 
rainfall  was  provided  through  six  part-circle  irriga- 
tion sprinklers  spaced  at  the  periphery  of  the  lots. 
The  first  method  for  control  of  runoff  to  be  stu- 
died involves  impounding  the  runoff  water  until  it 
can  infiltrate  adjacent  land  without  producing 
further  runoff.  New  animal  research  facilities  are 
being  planned  at  Kansas  State  University.  Funds 
are  being  sought  to  incorporate  research  systems 
for  processing  total  waste  production  from 
animals  reared  in  several  covered  pens  with 
concrete  floors.  Hopefully  results  will  be  used  in 
setting  standards  for  cattle  feedlots.  (Bundy-Iowa 
State) 
W72-08302 


CHARACTERIZATION  OF  WASTE  TREAT- 
MENT PROPERTIES  OF  PIG  MANURE, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Agricultural  Engineering. 

J.  R.  O'Callaghan,  V.  A.  Dodd,  P.  A.  J. 

O'Donoghue,  and  K.  A.  Pollock. 

Journal  Agriculture  Engineering  Research,  Vol  16, 

No  4,  p  399-419,  December  1971.  13  fig,  15  tab,  8 

ref. 

Descriptors:  'Farm  wastes,  'Hogs,  Feeds, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Solid  wastes,  Hydrogen  ion  concentra- 
tion, Nutrients,  Phosphorus,  Potassium,  Confine- 
ment pens. 
Identifiers:  'Total  solids,  Volatile  solids. 

The  daily  faecal  and  urinary  production  from  in- 
dividual pigs  were  measured  over  the  live-weight 
range  20-90  kg.  Three  different  feeding  regimes 
were  employed.  Faecal  and  urinary  production  can 
be  expressed  as  a  percentage  of  meal  and  water 
consumed;  the  values  are  influenced  by  feeding 
regime.  The  results  from  the  study  on  individual 
pigs  were,  in  general,  confirmed  by  a  trial  carried 
out  on  groups  of  pigs.  There  was  no  significant  dif- 
ference in  the  quantity  of  manure  produced  by 
hogs  and  gilts.  Feeding  regime  was  found  to  in- 
fluence significantly  the  major  properties  of  pig 
manure.  The  properties  studied  included 
biochemical  oxygen  demand,  chemical  oxygen  de- 
mand, total  solids,  volatile  solids,  pH  and  the 
major  nutrient  elements,  nitrogen,  phosphorus  and 
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potassium.  No  significant  reduction  in  either  ox- 
ygen demand  or  volatile  solids  was  achieved  by 
storing  the  manure  in  dung  channels  for  periods  of 
up  to  18  weeks.  (Bundy-Iowa  State) 
W72-08303 


WASTE  MANAGEMENT  FOR  FEEDLOTS, 

Nebraska  Univ.,  Lincoln.  Coll.  of  Agriculture. 
E.  A.  Olson. 

Extension  Service  Bulletin,  E.C.  71-795,  (1971).  14 
P,  15  fig. 

Descriptors:  *Farm  wastes,  *Nebraska, 
Livestock,  Runoff,  'Feed  lots,  *Water  pollution 
control,  'Pollution  abatement,  Legal  aspects. 

Guidance  and  information  are  provided  to  help 
livestock  producers  develop  facilities  that  will,  by 
proper  waste  management,  help  prevent  pollution. 
Careful  selection  of  a  new  site  for  livestock 
production  facilities  can  help  reduce  potential 
water  and/or  air  pollution  problems.  Methods  for 
controlling  and  managing  waste  runoff  for  existing 
or  new  lots  are  described.  These  techniques  are 
based  on  results  of  recent  research  on  waste 
management  by  USDA  Agricultural  Research  Ser- 
vice personnel  and  the  University  of  Nebraska. 
The  Nebraska  Water  Pollution  Control  Act 
requires  that  programs  to  control  livestock  wastes 
be  operational  by  December  13,  1972.  (Bundy- 
Iowa  State) 
W72-08305 


LIMNOLOGICAL  INVESTIGATIONS  OF 
TEXAS  IMPOUNDMENTS  FOR  WATER 
QUALITY  MANAGEMENT  PURPOSES, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 
Resources. 

E.  G.  Fruh,  and  E.  M.  Davis. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  216,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Center  for  Research  in  Water 
Resources,  Final  Report,  Publication  No  87,  1972. 
224  p,  76  fig,  32  tab,  8  append.  OWRR  B-020-TEX 
(4). 

Descriptors:  Water  quality  control,  'Limnology, 
•Dissolved  oxygen,  'Temperature,  'Bacteria, 
'Nutrients,  'Phytoplankton,  Density  stratifica- 
tion, Hypolimnion,  Penstocks,  Urban  runoff, 
'Texas,  'Impoundments,  Colorado  River. 
Identifiers:  Highland  Lakes. 

The  overall  goal  was  to  delineate  the  significant 
water  quality  changes  which  would  occur  upon 
transformation  of  Texas  river  systems  into  a  con- 
tiguous series  of  slackwater  pools.  Bacterial  data 
available  from  one  impoundment  since  1925 
showeu  decreases  following  upstream  impound- 
ment construction  and  recent  increases  due  to 
urban  runoff.  A  simplified  procedure  for  tempera- 
ture prediction  in  a  stratified  southwestern  im- 
poundment was  developed  using  a  combined  net 
energy  transfer-diffusion  approach.  Primary 
emphasis  was  placed  on  the  obtainment  of  valid 
data  on  the  hypolimnetic  dissolved  oxygen  sources 
and  sinks  for  development  and  validation  of  a  pre- 
diction model.  The  major  sink  was  microbial 
respiration  on  the  sinking  epilimnetic  phytoplank- 
ton debris.  Different  nutrients  were  found  to  limit 
phytoplankton  growth  in  various  seasons.  (Run- 
kles-Texas) 
W72-08307 


SENATE,  86-0,  BACKS  MAJOR  WATER  POL- 
LUTION CONTROL  BILL. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08308 


REPRESENTATIVES  ABZUG  AND  RANGEL 
CRITIQUE  OF  WATER  POLLUTION  BILL 
IDENTIFIES  ITS  WEAKNESSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08309 


RESOLUTION  OF  MINNESOTA  POLLUTION 
CONTROL  AGENCY. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08310 


INTERSTATE  WATERS  OF  STATE  OF 
ALABAMA;  PROPOSED  WATER  QUALITY 
STANDARDS, 

Environmental  Protection  Agency,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08311 


AN  ACT  TO  AUTHORIZE  THE  ARKANSAS 
POLLUTION  CONTROL  COMMISSION  TO 
MAKE  GRANTS  TO  ANY  POLITICAL  SUB- 
DIVISION, TO  PAY  A  PORTION  OF  THE 
COSTS  OF  WATER  POLLUTION  PROJECTS, 
AND  FOR  OTHER  PURPOSES. 
For  primary  bibliographic  entry  see  Field  06C. 
W72-08312 


KAWAIHAE  HARBOR  FOR  LIGHT-DRAFT 
VESSELS,  HAWAII  COUNTY,  HAWAII  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Corps  of  Engineers,  Honolulu,  Hawaii.  Pacific 

Ocean  Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08313 


FEDERAL    CONTROL    OF    WATER    POLLU- 
TION: THE  REFUSE  ACT  PERMIT  PROGRAM, 

R.G.Hildreth. 

The  Business  Lawyer,  Vol.  27,  p.  567-579,  January 

1972.  79ref. 

Descriptors:  'Rivers  and  Harbors  Act,  'Navigable 
waters,  'Permits,  'Waste  disposal,  'Pollution 
abatement,  Sewage  disposal,  Effluents,  Waste 
water  (Pollution),  Legal  aspects,  Legislation,  Ad- 
ministrative agencies,  Regulation,  Federal  govern- 
ment, Federal  jurisdiction,  Law  enforcement, 
Penalties  (Legal),  Water  law,  Legal  review,  Fish 
conservation,  Aquatic  environment,  Water  quality 
control,  Governmental  interrelations,  Water  pollu- 
tion control,  Industrial  wastes. 
Identifiers:  'Refuse  Act,  National  Environmental 
Policy  Act. 

Pending  comgressional  enactment  of  a  more  com- 
prehensive water  pollution  program,  the  Nixon 
Administration  has  instituted  a  permit  program 
under  the  Rivers  and  Harbors  Act  of  1899,  com- 
monly known  as  the  Refuse  Act.  The  Act  prohibits 
the  discharge  of  refuse  into  navigable  waters,  with 
very  few  exceptions.  Pursuant  to  Executive  Order 
11574  of  1970,  the  discharge  of  refuse  into  naviga- 
ble waters  requires  a  permit  from  the  Secretary  of 
the  Army  and  the  concurrence  of  the  Environmen- 
tal Protection  Agency  (EPA).  Corps  of  Engineer's 
regulations  defining  the  types  of  discharges  for 
which  permits  are  required  are  discussed.  Filing  an 
application  or  receiving  a  permit  does  not  prevent 
prosecution  for  previous  discharges.  The  require- 
ments for  issuance  of  a  permit  are  explained,  in- 
cluding: (1)  state  certification;  (2)  absence  of  ob- 
jection by  the  EPA  regional  representative;  (3) 
nonimpairment  of  anchorage  and  navigation;  (4) 
no  substantial  adverse  impact  on  fish  and  wildlife; 
(5)  public  notice  and  hearing;  and  (6)  compliance 
with  procedures  under  the  National  Environmen- 
tal Policy  Act,  as  to  impacts  on  other  than  water 
quality.  Duration,  revocation,  and  other  terms  and 
conditions  of  permits  are  briefly  discussed. 
(Grant-Florida) 
W72-08314 


INTERSTATE  ENVIRONMENT  COMPACT. 

Committee  on  Public  Works  (U.  S.  Senate).  Sub- 
committee on  Air  and  Water  Pollution. 

Hearings  -  92d  Congress,  2nd  Session,  January  24, 
1972.  lOlp,  27ref. 


Descriptors:  'United  States,  'Interstate  com- 
pacts, 'Water  pollution  control,  'Federal  jurisdic- 
tion, 'Supervisory  control  (Power),  Water 
resources  development,  State  governments,  Water 
policy.  Water  law,  Interstate  rivers,  Interstate 
commissions,  Legislation,  Governmental  inter- 
relations, Federal  government,  Water  quality  con- 
trol, Legal  aspects,  Regional  development,  Deci- 
sion making,  Constitutional  law,  Regulation,  Ad- 
ministrative agencies,  Jurisdiction,  State  jurisdic- 
tion. 

The  management  of  pollution  problems  must  often 
be  undertaken  on  an  interstate  basis.  Congress  is 
presently  considering  legislation  to  grant  its 
preconsent  to  a  general  interstate  environment 
compact.  The  Governor  of  West  Virginia  testified 
in  support  of  the  legislation  on  behalf  of  the  Na- 
tional Governors'  Conference.  The  most  conten- 
tious issue  in  the  proposed  legislation  concerns  the 
provision  whereby  Congress  would  delegate  com- 
pact-making authority  to  the  states  to  allow  sup- 
plementary agreements  without  specific  congres- 
sional approval.  Spokesmen  for  the  Environmen- 
tal Protection  Agency,  the  Friends  of  the  Earth, 
and  the  Sierra  Club  criticized  this  provision  as  a 
congressional  abandonment  of  the  constitutional 
responsibility  to  review  all  interstate  compacts. 
These  groups  contended  some  type  of  limited 
federal  review  is  needed  to  ensure  that  such  com- 
pacts are  woven  into  the  fabric  of  national  pro- 
grams. The  text  of  the  proposed  legislation,  por- 
tions of  a  National  Water  Commission  report,  a 
Nader  study  group  report,  and  other  materials  are 
included  in  the  record.  (Brackins-Florida) 
W72-08315 


ZERO  DISCHARGE:  NATIONAL  GOAL  OR  NA- 
TIONAL CALAMITY, 

Department  of  Commerce,  Washington,  D.C. 
J.  T.  Conner. 

Congressional  Record,  Vol.  118,  No.  10,  p.  E638- 
640  (daily  ed.)  January  31 ,  1972. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Water  quality  control,  'Waste  disposal, 
'Economic  feasibility,  'Water  pollution  control, 
Legislation,  Water  pollution,  Water  quality  stan- 
dards. Costs,  Economic  justification,  Project 
feasibility,  Legal  aspects,  Cost  allocation.  Waste 
treatment.  Water  quality,  Technology,  Research 
and  development,  Political  aspects. 
Identifiers:  'Zero  discharge. 

An  address  by  Commerce  Secretary  Connor, 
delivered  on  January  6  to  the  Synthetic  Organic 
Chemical  Manufactures  Association,  was  inserted 
into  the  Record  by  Representative  Dorn.  The 
Muskie  Bill  creating  a  zero  discharge  goal  for  1985 
will  be  economically  damaging.  That  damage  will 
far  outweigh  beneficial  effects.  While  effluent 
limitations  are  desirable,  the  Muskie  Bill  is  'flying 
blind'— it  commits  the  Nation  without  knowing  the 
cost.  The  House  bill  is  preferred  because  it  will 
provide  information  before  action  is  taken.  One 
negative  aspect  of  the  Muskie  plan  requires  mu- 
nicipalities to  build  waste  treatment  plants  in  1974 
using  the  'best  available  technology'  and  to  con- 
form those  to  the  best  technology  again  in  1979. 
The  cost  of  implementing  zero  discharge  ranges 
from  $35-billion  to  $3-trillion.  One  consequence  of 
implementation  would  be  drastically  higher  taxes 
and  higher  prices.  Passage  of  the  Muskie  Bill 
would  creat  a  credibility  gap  when  the  government 
is  unable  to  implement  it.  The  Bill's  damaging 
aspects  require  full  public  discussion.  The  goal 
should  not  be  zero  discharge.  Instead,  water  quali- 
ty should  be  maintained  at  a  level  allowing  recrea- 
tional use  and  aquatic  life  support.  In  view  of  other 
social  priorities,  excessive  amounts  should  not  be 
spent  on  water  purity.  (Ilkson-Florida) 
W72-08319 


ENVIRONMENTAL  AWAKENING-MESSAGE 
FROM  THE  PRESIDENT  OF  THE  UNITED 
STATES, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08321 
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NATIONAL  ENVIRONMENTAL  CENTER  ACT 
OF  1972, 

Congress,     Washington,     D.C.;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08323 


PLANNING    AND    ZONING-LAND    SUBDIVI- 
SIONS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08325 


WATER  IMPROVEMENT  COMMISSION- 
-DEFINITIONS,  WASTE  DISCHARGE  LICEN- 
SES, APPLICATIONS  FOR  LICENSES,  AP- 
PEALS, DISCHARGE  OF  OIL  PROHIBITED, 
CERTAIN  DEPOSITS  AND  DISCHARGES 
PROHIBITED. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08326 


WASTE  WATER  TREATMENT  FACILITIES 
CONSTRUCTION  GRANTS  FOR  NASSAU  AND 
SUFFOLK  COUNTIES,  NEW  YORK  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Environmental  Protection  Agency,  New  York. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08335 


LEAD-DEADWOOD  SANITARY  DISTRICT  NO. 
1,  SOUTH  DAKOTA,  PROJECT  NO.  WPC  SD- 
-200  (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Environmental  Protection  Agency,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08337 


A  BILL  TO  PROVIDE  FOR  THE  REGULATION 
OF  GROUND  WATERS  WITHIN  THE  UNITED 
STATES  AND  THE  SUBSURFACE  DISPOSAL 
OF  WASTES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08347 


WATER  QUALITY  PROTECTION  FOR  IN- 
LAND LAKES  IN  WISCONSIN:  A  COM- 
PREHENSIVE APPROACH  TO  WATER  POLLU- 
TION, 

Wisconsin   Univ.,   Madison.   School  of   Natural 

Resources. 

J.  A.  Kusler. 

Wisconsin  Law  Review,  Vol.  1970,  p.  35-78.  193 

ref. 

Descriptors:  'Wisconsin,  *Lake  basins,  *Land 
use,  'Water  pollution  control,  'Water  quality  con- 
trol, Water  pollution  sources,  Water  pollution  ef- 
fects, Sedimentation,  Runoff,  Surface  runoff, 
Agricultural  runoff,  Urban  runoff,  Watersheds 
(Basins),  Eutrophication,  Legal  aspects,  Constitu- 
tional law,  State  jurisdiction,  Land  tenure,  Ripari- 
an waters,  Legislation,  Lake  shores,  Lakes,  Zon- 
ing. 
Identifiers:  'Land  use  controls. 

The  deterioration  of  inland  lakes  through  water 
pollution,  eutrophication,  and  sedimentation  poses 
serious  legal  and  technical  challenges.  Such  pollu- 
tion is  created  either  directly  or  indirectly  by  ru- 
noff. The  use  of  land  use  regulation  to  control  in- 
direct pollution  is  discussed.  Land  use  control  is 
inhibited,  however,  by  technical  and  legal 
restraints  which  do  not  interfere  with  direct  pollu- 
tion control.  Wisconsin's  shoreland  zoning  statute 
is  analyzed  in  a  case  study.  Basically,  all  land  and 
water  use  around  lakes  is  controlled  by  integrated 
state  and  local  regulations  to  preserve  water  quali- 
ty and  shoreland  amenity.  Problems  such  as  for- 
mulating model  regulations,  the  lack  of  resource 
data,  and  the  lack  of  adequate  technical  alterna- 
tives are  considered.  Pollution  control  provisions 
in  a  model  ordinance  are  discussed.  Wisconsin's 
shoreland  program  is  criticized  for:  (1)  excluding 
several  indirect  pollution  sources  from  regulation, 


(2)  severely  limiting  development  controls,  (3)  an 
inadequate  land  and  water  use  control  plan,  and  (4) 
a  lack  of  scientific  study  from  which  to  develop 
programs.  Land  use  controls  will  play  a  more  im- 
portant part  in  controlling  pollution,  but  only  affir- 
mative action  can  maintain  water  quality.  (Grant- 
Florida) 
W72-08349 


REFLECTIONS  ON  BRUSSELS:  IMCO  AND 
THE  1969  POLLUTION  CONVENTIONS, 

D.  M.O'Connell. 

Cornell  International  Law  Journal,  Vol.  3,  No.  2, 

p.  161-188,  1970, 141  ref. 

Descriptors:  'Oil  pollution,  'Water  pollution  con- 
trol, 'Treaties,  'International  law,  'Law  of  the 
sea,  Water  pollution,  Water  quality  control,  Ju- 
risdiction, Legal  aspects,  Oceans,  International 
waters,  Pollutants,  Water  law.  Foreign  countries. 
United  Nations,  Governments,  Insurance,  Ships, 
Foreign  trade,  Regulation,  Penalties  (Legal), 
Negligence. 

Identifiers:  'Inter-Governmental  Maritime  Con- 
sultative Organization,  '1969  Brussels  Con- 
ference, Coastal  waters,  Strict  liability. 

At  the  1969  Brussels  Conference  two  conventions 
were  adopted  by  54  participating  nations:  (1)  the 
Public  Law  Convention,  and  (2)  the  Civil  Liability 
Convention.  Traditionally,  establishment  and  en- 
forcement of  maritime  pollution  measures  have 
been  vested  in  the  state  of  the  ship's  flag.  The 
Public  Law  Convention,  however,  provided  con- 
current jurisdiction  for  aggrieved  coastal  states; 
but  the  extension  of  coastal  state  authority  was 
carefully  hedged  with  restrictions,  such  as  requir- 
ing consultation  with  the  flag  state,  and  sanctions 
for  overreaction.  The  Civil  Liability  Convention 
attempted  to  establish  uniform  international 
procedures  for  determining  oil  pollution  liability 
and  compensation.  Strict  liability,  rather  than  ab- 
solute liability  or  negligence,  was  the  standard  im- 
posed. The  limitation  of  liability  provision  was  one 
of  the  most  controversial  provisions  adopted.  A 
major  weakness  of  the  Brussels  Conference  was 
its  failure  to  encompass  non-oil  pollutants. 
Moreover,  to  control  ship  pollutants,  the  Inter- 
Governmental  Maritime  Consultative  Organiza- 
tion (IMCO)  should  endorse  stricter  standards  and 
take  on  greater  authority  as  an  investigative  body. 
(Brackins-Florida) 
W72-08351 


THE    PRESIDENT'S    1971    ENVIRONMENTAL 
PROGRAM. 

Council  on  Environmental  Quality,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08352 


MINEWATER    TREATMENT-INCO    SUDBURY 
DISTRICT  OPERATIONS, 

International  Nickel  Co.  of  Canada  Ltd.,  Sudbury 

(Ontario).  Mining  and  Smelting  Div. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08355 


EQUITABLE  SHARING  OF  MUNICIPAL 
WASTE  TREATMENT  COSTS-TECHNICAL 
CONSIDERATIONS, 

Chrysler  Corp.,  Detroit,  Mich. 

A.  R.  Balden. 

Preprint,  presented  at  44th  Annual  Conference  of 

Water  Pollution  Control  Federation,  Session  16, 

No.  2,  October  6,  1971,  San  Francisco,  California, 

6  p. 

Descriptors:  'Municipal  wastes,  Grants,  'Legisla- 
tion, 'Industrial  wastes,  'Financing,  Regulation, 
Water  Quality  Act,  Cost  analysis,  Biochemical  ox- 
ygen demand,  Suspended  solids,  Water  pollution 
control,  'Waste  water  treatment,  'Cost  sharing. 
Identifiers:  'Sewer  charges. 


Current  legislation  provides  financial  assistance  to 
small  municipalities  who  wish  to  build  wastewater 
treatment  plants,  but  cannot  afford  them.  How- 
ever, industries  are  not  eligible  for  such 
assistance,  and  since  it  is  a  well-recognized  fact 
that  larger,  more  centralized  facilities  are  usually 
more  economical  than  each  industry  having  its 
own  treatment  plant,  some  formula  is  needed  for 
charging  the  industries  for  treatment  of  their 
wastes  in  a  municipal  facility.  The  Environmental 
Protection  Agency  has  developed  such  a  formula, 
namely:  CI  =  VoVi  +  boBi  +  SoSi,  where  Vo  1 
unit  cost  of  transport  and  treatment  chargeable  to 
volume  ($/gal),  bo  =  unit  cost  of  treatment  charge- 
able to  BOD  ($/lb),  So  =  unit  cost  of  treatment 
chargeable  to  suspended  solids  ($/lb),  and  Vi,  Bi, 
Si  =  the  discharge  volume,  weight  of  BOD  in 
lbs/year,  and  weight  of  suspended  solids  in 
lbs/year,  respectively.  However,  the  suggestion 
has  been  made  to  moduy  the  equations  such  that 
Bi  and  Si  would  be  only  that  amount  in  excess  of 
such  materials  normally  in  municipal  wastes,  to 
avoid  multiple  costs.  Finally,  direct  supervision 
and  enforcement  of  the  formula  should  revert  to 
the  state,  with  the  withdrawal  of  all  federal  regula- 
tory personnel,  except  when  requested  to  assist. 
This  would  eliminate  the  multiplicity  of  effort  and 
its  associated  pyramiding  costs.  (Lowry-Texas) 
W72-08361 


EAST  BAY  MUD  IS  KNEE-DEEP  IN  PLANS. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-08362 


COST  OF  INDUSTRIAL  AND  MUNICIPAL 
WASTE  TREATMENT  IN  THE  MAUMEE 
RIVER  BASIN, 

Enjay  Chemical  Co.,  Baytown,  Tex. 

J.  V.  Matson,  and  G.  F.  Bennett. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65,  p  100-105,  1969,  1  fig,  3  tab,  10  ref. 

Descriptors:  River  basin  development,  'Industrial 
wastes,  'Municipal  wastes,  Planning,  'Water  pu- 
rification, Tertiary  treatment,  Aesthetics,  'Cost 
analysis,  'Benefit-cost  ratio,  Industrial  water, 
Potable  water,  Waste  water  treatment,  Ohio,  Indi- 
ana, Michigan. 
Identifiers:  'Maumee  River  basin. 

An  analysis  was  made  of  the  current  situation  of 
the  Maumee  River  Basin,  with  the  study  revealing 
that  all  major  tributaries  and  streams  were  suffer- 
ing from  gross  pollutional  loads  from  either  cities 
or  industries.  Water  usage  for  any  purpose  was  es- 
sentially impracticable.  The  river  basin  was  then 
analyzed  with  respect  to  the  tangible  benefits 
which  could  be  realized  by  restoring  the  waters  to 
good  quality.  The  principal  beneficiaries  of  cleaner 
waters  would  be:  (1)  municipal  water  systems;  (2) 
domestic  users;  (3)  industrial  users;  (4)  recrea- 
tional users;  (5)  esthetic  enjoyment;  (6)  ther- 
moelectric power  generation;  (7)  navigation;  (8) 
hydroelectric  power;  and  (9)  commercial  fisheries. 
Total  cost  for  secondary  treatment  of  all  locations 
plus  tertiary  treatment  at  some  locations  as  well  as 
phosphorus  removal  would  be  $14,288,000.  Total 
benefits  accrued  from  increased  municipal, 
domestic,  industrial,  and  recreational  water  usage, 
as  weli  as  esthetic  benefits  would  be  $13,707,000, 
or  a  benefits/cost  ratio  of  0.96.  By  demonstrating 
the  economic  attractiveness,  it  was  hoped  that 
some  added  incentive  for  the  drive  against  pollu- 
tion in  the  Maumee  area  will  be  stimulated.  (Low- 
ry-Texas) 
W72-08372 


REGULATORY  APPROACH  TO  CONTROL  OF 
HEAVY  METAL  DISCHARGES, 

Tennessee  Water  Quality  Control  Board,  Nash- 
ville. 

S.  L.  Jones. 

Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  10, 
No.  4,  October  5,  1971,  San  Francisco,  California. 
8  p. 
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WATER  RESOURCES  PLANNING— Field  06 
Techniques  of  Planning — Group  6A 


sscriptors:  Water  quality  control,  Legislation, 
tegulation,  'Tennessee,  Laboratories,  Monitor- 
g,  On-site  investigations,  'Heavy  metals,  Toxici- 
,  Lethal  limit,  Public  health,  'Legal  aspects, 
ischarge  (Water),  Effluents,  'Pollution  abate- 
ent. 

le  Tennessee  Water  Quality  Control  Board  has 
tempted  to  build  as  much  inner  flexibility  into 
eir  regulatory  functions  as  possible.  The  basic 
asoning  behind  the  desire  for  flexibility  is  that 
st  as  no  two  pollution  problems  are  identical,  no 
o  pollution  problem  solutions  will  be  identical 
her.  In  addition,  pollution  abatement  by  elimina- 
m  of  heavy  metals  discharges  must  be  a  co- 
erative  effort  between  the  regulators  and  the 
gulated  in  order  for  any  least  cost  or  optimal 
lutions  to  be  implemented.  The  new  Tennessee 
ater  Quality  Act  of  1971  covers  all  discharges  of 
iterials  that  affect  the  quality  and  use  of  the 
iter.  In  the  event  that  pollution  is  discovered  and 
e  owner  refuses  to  start  steps  leading  to  cor- 
ction,  legal  action  can  be  initiated  almost  1m- 
sdiately.  By  backing  up  the  laboratory  investiga- 
ms  with  co-operative  discussions  of  various 
oblems,  while  still  maintaining  legal  regulatory 
wers,  the  Tennessee  Water  Quality  Control 
tard  personnel  hope  to  make  pollution  abate- 
:nt  as  inexpensive  and  as  rational  as  possible. 
owry-Texas) 
72-08377 


VALUATION       OF       NITRIFICATION       IN 
REAMS-CLOSURE, 

ichigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 

sntal  Health. 

ir  primary  bibliographic  entry  see  Field  05B. 

72-08381 


[GH  TEMPERATURE  ENVIRONMENT  EF- 
!CTS  ON  GESTATING  SWINE, 

clahoma  Agricultural  Experiment  Station,  Still- 
iter. 

W.  A.  Mahoney,  I.  T.  Omtvedt,  D.  F.  Stephens, 
J.  Turman,  and  R.  Edwards, 
.per  presented  at  Annual  Meeting  of  the 
mthwest  Region,  American  Society  of  Agricul- 
ral  Engineers,  April  3-5,  1968,  Baton  Rouge, 
misiana,  14  p,  3  fig,  3  tab,  3  ref. 

sscriptors:   'Farm   wastes,  Confinement  pens, 

wine,  Ventilation,  Cooling,  'Temperature,  *En- 

onmental  control. 

entifiers:    'Slotted   floor,   Farrowing,   Control 

amber. 

e  objectives  were  to  investigate  the  effect  of 
;h  ambient  temperatures  on  swine  prior  to 
:eding  and  during  gestation  on  the  estrual  cycle, 
.nception  rate  and  subsequent  embryo  survival; 
attempt  to  determine  the  'critical'  periods  of 
nperature  stress  prior  to  breeding  and  during 
station  for  subsequent  testing;  and  to  evaluate 
:  performance  of  the  environmental  chambers 
istructed  for  this  study.  There  was  a  definite 
dene  y  toward  reduced  corpora  lutea,  fewer  via- 
I  embryo,  lower  survival  rates  and  smaller  emb- 
i  is  for  the  gilts  in  the  heat  stress  chamber.  The 
i  ferences  were  significant  (p  <  0.05)  for  reduced 
1  ble  embryo  and  survival  rates  for  gilts  stressed 
15  days  postbreeding.  Rectal  temperatures  were 
!  lif icantly  higher  for  gilts  in  the  heat  chamber. 
I  o,  six  gilts,  of  the  32  in  Trials  1  and  1 1 ,  died  due 
neat  prostration.  The  environmental  chambers 

I  formed  satisfactorily  but  needs  some  modifica- 

I I  and  improved  instrumentation  and  controls. 
I  midity  controls  are  needed  so  effects  of  en- 
Mnment  with  various  high  humidities  and  tem- 
fatures  can  be  investigated.  Present  modifica- 
i  is  of  the  heating  system  are  currently  in 
r  gress  and  should  result  in  better  control  of  high 
t  peratures  and  result  in  more  uniform  tempera- 
t !,  rather  than  the  present  6  degrees  variation,  or 
Pi  or  minus  3  degrees  above  and  below  102 
drees  F.  (Bundy-Iowa  State) 

V  2-08385 


HOW  ENVIRONMENTAL  PROBLEMS  AFFECT 
FARM  EQUIPMENT  DESIGN, 

Sperry  Rand  Corp.,  New  Holland,  Pa. 

R.  M.  Alverson. 

Agricultural  Engineering,  p  20-22,  January  1971.  3 

fig. 

Descriptors:  Farm  wastes,  Fertilizers,  Odor,  Ru- 
noff, Nutrients,  Equipment,  'Design,  'Pollution 
abatement,  'Environmental  effects,  'Farm  equip- 
ment, Agriculture. 
Identifiers:  'Spreaders,  Environmental  trends. 

The  two  most  prevalent  environmental  trends  in 
the  U.S.  today  are  the  demands  for  'clean'  water 
and  'pure'  air.  These  trends  have  been  precipitated 
by  both  federal  and  state  legislation.  The  Water 
Quality  Act  of  1965  (Public  Law  89-234)  was  the 
first  major  federal  legislation  to  force  states  to  set 
minimum  water  quality  standards  and  it 
established  the  Federal  Water  Pollution  Control 
Administration.  Future  design  consideration  will 
include  environmental  quality  concepts  such  as 
noise  and  vibration  reduction  and  increased 
aesthetics.  Future  machines  must  also  meet  legal 
requirements  for  environmental  protection. 
Design  engineers  should  consider  the  trends  of  the 
environmental  movement  in  every  country  where 
their  products  are  sold.  Legal  rulings,  if  not 
aesthetic  values  alone,  may  soon  require  that  farm 
equipment  and  procedures  be  non-polluting.  For 
example,  spreading  manure  on  frozen  or  snow- 
covered  ground  causes  a  potential  water  pollution 
hazard.  Odor  problems  with  manure  spreading  are 
also  prevalent.  When  manure  is  spread  on  the 
land,  it  may  become  mandatory  to  incorporate  it 
into  the  soil.  Fertilizer  spreaders,  pesticide  ap- 
plicators and  tillage  implements  also  create  un- 
wanted sources  of  nutrients,  toxic  chemicals  and 
sediment.  The  environmental  effects  of  these 
machines  must  be  considered  in  their  design.  (Bun- 
dy-Iowa State) 
W72-08392 


INVESTIGATION  OF  MATERIALS  AND 
METHODS  FOR  USE  IN  REMOVING  SURFACE 
LAYERS  OF  OIL  ON  WATER, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
B.J.  Houston. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-732  221,  $3.00  paper  copy,  95  cents 
microfiche.  Miscellaneous  Paper  C-68-5,  Sep- 
tember 1968.  18  p,  2  fig,  13  ref. 

Descriptors:  'Water  pollution  sources,  'Oil  spills, 
'Oil  pollution,  'Water  pollution  control,  Reviews, 
Methodology,  Oceans,  Bays,  Oil-water  interfaces, 
Oily  water,  Testing. 
Identifiers:  'Oil-spill  removal. 

Oil  pollution  caused  by  spillage  of  oily  contami- 
nants on  the  seas  is  a  problem  that  has  become 
progressively  more  acute  as  more  and  larger  ship- 
ments of  petroleum  and  petroleum  products  are 
made.  The  breakup  of  the  supertanker  TORREY 
CANYON  off  the  French  and  English  coasts, 
spilling  over  100,000  tons  of  crude  oil,  and  of  the 
smaller  OCEAN  EAGLE  in  San  Juan  Harbor, 
Puerto  Rico,  spilling  6,000,000  gal  of  oil,  dra- 
matized the  seriousness  of  the  problem.  This  pro- 
gram identified  by  a  literature  search  and  cor- 
respondence, materials  and  methods  which  offer 
potential  solutions  to  pollution  problems  resulting 
from  oil  spillage.  All  methods  deemed  worthwhile 
were  compiled.  Samples  of  silicone-treated  fly 
ash,  tested  in  England  following  the  TORREY 
CANYON  disaster,  were  tested  to  determine  their 
effectiveness  in  absorbing  and  sinking  oil.  Two 
similar  samples  made  in  the  United  States  were 
also  tested,  as  were  samples  of  high-absorptive 
swelling  clays  and  a  synthetic  silica.  Some  labora- 
tory burning  tests  were  conducted  to  evaluate 
methods  of  burning  oil  on  water.  Floating  and 
sinking  oil-absorbent  materials  have  definite  possi- 
bilities as  effective  weapons  for  combating  oil 
spills.  (Woodard-USGS) 
W72-08423 


MICROBIOLOGICAL  AND  CHEMICAL 
ANALYSES  OF  TILE  LINE  DRAINAGE 
WATERS  AND  DEPOSITS  IN  IMPERIAL  VAL- 
LEY, CALIF, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08453 


PROCESS  CONTROL  MODEL  FOR  OXYGEN 
REGENERATION  OF  POLLUTED  RIVERS, 
PHASE  III. 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.  J. 

Coll.  of  Engineering. 

B.  Davidson. 

New  Jersey  Water  Resources  Research  Institute, 

Technical  Completion  Report,   April   1972.  4  p. 

OWRRB-031-N.J.  (1). 

Descriptors:  'Systems  analysis,  Water  quality 
control,  'Optimization,  Water  purification,  Water 
pollution  treatment,  Biochemical  oxygen  demand, 
Dissolved  oxygen,  'Model  studies,  Oxygenation, 
Effluent  streams,  'Control  systems. 
Identifiers:  'Effluent  distribution,  'Process  con- 
trol models,  'Oxygen  regeneration. 

Optimal  control  theory  based  on  Pontryagin's 
minimum  principle  has  been  applied  to  the 
problem  of  specifying  the  best  combination  of 
minimum  percent  BOD  waste  treatment  and  ef- 
fluent distribution  policies  for  a  single  plant  on  a 
specified  polluted  river  segment.  The  analysis  fea- 
tures a  new  dual  water  quality  stream  standard 
consisting  of  a  minimum  allowable  dissolved  ox- 
ygen concentration  at  every  point  in  the  river  seg- 
ment combined  with  a  maximum  allowable  BOD 
concentration  at  a  specified  downstream  point. 
The  optimal  BOD  effluent  distribution  policies  are 
compared  with  choice  sub-optimal  effluent 
discharge  patterns  associated  with  best  single 
point,  best  uniform,  and  best  bang-bang  injection 
policies.  The  inequality  constraints,  the  nonlineari- 
ties  in  the  system  model,  and  the  synthesis  of  the 
optimal  controls  were  handled  in  a  direct  manner 
using  the  Pontryagin  control  theory  principle, 
combined  with  gradient  search  and  penalty  func- 
tion techniques.  The  results  of  the  study  very 
definitely  established  certain  guidelines  for  in- 
creasing the  assimilative  capacity  of  a  given  river 
segment  through  judicious  combinations  of 
minimum  percent  BOD  waste  treatment  and  con- 
tinuous BOD  effluent  distribution  or  dumping  pat- 
terns associated  with  single  plant  effluents.  The 
systems  analysis  was  made  tractable  by  incor- 
porating a  no  short-circuit  constraint  into  the 
dumping  policies.  (See  also  W71-03015  and  W71- 
10162)  (Whipple-Rutgers) 
W72-08455 

06.  WATER  RESOURCES 
PLANNING 


6A.  Techniques  of  Planning 


MODELS  FOR  MANAGING  METROPOLITAN 
SURFACE  WATER  SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Water  Resources  and 
Marine  Sciences  Center. 
J.  R.  Fergusson,  and  D.  P.  Loucks. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  209,  PC  $3.00  in  paper 
copy,  MF  $0.95  in  microfiche.  Studies  in  the  Anal- 
ysis of  Metropolitan  Water  Resource  Systems, 
Vol.  IV,  Technical  Report  No.  40,  February,  1972. 
219  p.  15  fig,  6  tab,  92  ref.  OWRR  C-1640  (No 
3151)(4). 

Descriptors:  'Surface  waters,  'Systems  analysis, 
'Linear  programming,  'Water  quality,  'Flood 
control,  'Stochastic  processes,  Optimization,  Dis- 
solved oxygen,  Reservoir  operation,  Simulation 
analysis,  Mathematical  models,  Waste  water  treat- 
ment, Flow  augmentation.  Optimum  development 
plans,  'Model  studies. 
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This  volume  is  the  fourth  of  a  sequence  of  studies 
utilizing  optimization  and  simulation  techniques  to 
analyze  a  variety  of  metropolitan  water  resource 
problems.  Some  preliminary  models  are  developed 
for  managing  the  surface  water  resources  of 
metropolitan  regions.  Some  linear  or  separable 
programming  models  are  described  for  defining 
and  analyzing  alternative  investment  and  operat- 
ing policies  for  regulating  and  allocating 
metropolitan  surface  water  supplies  and  for  the 
reduction  of  flood  damages.  Surface  water  quality 
management  models  for  rivers,  lakes  and  estuaries 
are  reviewed.  The  purpose  of  this  chapter  is 
primarily  one  of  model  development.  In  both  chap- 
ters political  as  well  as  economic  aspects  of  each 
management  objective  are  discussed.  A  state-of- 
the-art  report  on  models  for  the  control  of  flood 
flows  and  reduction  of  flood  damages  is  included. 
Of  primary  concern  is  the  development  of 
methods  for  optimally  operating  multi-flood  con- 
trol storage  systems  during  periods  of  flood  flow. 
Four  main  problem  areas  are  discussed,  and  a  sur- 
vey of  published  research  relating  to  each  area  is 
presented.  (Campbell-Cornell) 
W72-07996 


CHANCE         CONSTRAINED         RESERVOIR 
MODEL, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-07997 


MATHEMATICAL  PROGRAMMING  FOR  RE- 
GIONAL WATER  QUALITY  MANAGEMENT, 

California  Univ.,  Los  Angeles.  School  of  Busi- 
ness. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07998 


ANALYSIS  OF  THE  FEASIBILITY  OF  INTERIM 
WATER  SUPPLIES, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-07999 


WATERSHED    MANAGEMENT:    A    SYSTEMS 
APPROACH, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  En- 
gineering and  Applied  Physics. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08000 


GROUNDWATER  FLOW  SYSTEM  ANALYSIS 
IN  LAKE  ENVIRONMENTS,  WITH  MANAGE- 
MENT AND  PLANNING  IMPLICATIONS, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Management  Program. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08053 


THE  STATE  OF  THE  ART  IN  OPTIMAL  CON- 
JUNCTIVE USE  OF  GROUND  AND  SURFACE 
WATER  SYSTEMS, 

California  Univ.,  Los  Angeles,  Dept.  of  Engineer- 
ing Systems. 
For  primary  bibliographic  entry  see  Field  04B. 

W72-08247 


THE    OBJECTIVE    FUNCTIONS    OF    WATER 
RESOURCES  SYSTEMS  ANALYSIS, 
California  Univ.,  Riverside.  Dept.  of  Soil  Science 
and  Agricultural  Engineering. 
W.A.Hall. 

Paper  presented  at  La  Planificacion  del  Uso  de  los 
Recursos  Hidraulicos  en  Chile,  Santiago,  Sep- 
tember 20-24,  1971.  Universidad  de  Chile,  Depart- 
mento  de  Industrias  Publicacion  No  71/15/C.  15  p. 

Descriptors:  'Systems  analysis,  Water  resources, 
'Mathematical    models,    Alternative    planning, 


Decision  making,  Political  aspects,  'Model  stu- 
dies. 

Peculiar  characteristics  of  water  resources 
systems  are  discussed  as  they  relate  to  developing 
mathematical  models  for  the  analysis  of  optimum 
sets  of  decisions  for  water  resources  planning, 
design,  and  operations.  It  is  concluded  that  the  ob- 
jectives of  water  resources  development  are  basi- 
cally political  in  character,  not  pervasively  en- 
gineering and  economic  in  nature.  Furthermore, 
water  resources  development  constitutes  a  com- 
plex interaction  of  objectives,  many  of  which  are 
non-commensurate  and  unquantifiable-unsuitable 
to  a  useful  mathematical  model  which  seeks  to 
meet  the  true  objectives  of  the  decision  process. 
Too  many  planners  choose  objectives  to  maximize 
the  completion  of  their  models  rather  than  model- 
ing those  objectives  which  can  be  applied  intel- 
ligently and  realistically  to  a  proposed  or  existing 
water  system.  Discussed  are  examples  of  reasona- 
ble and  unreasonable  objectives,  and  five  basic 
mathematical  approaches  to  selection  of  possible 
optimum  values  are  presented.  Systems  analysis  is 
useful  as  a  guide  and  can  provide  the  substantial 
framework  in  which  to  examine  and  select  objec- 
tives. Its  models  must  be  constructed  to  eliminate 
large  numbers  of  alternatives  which  by  some  logic 
or  criterion  can  be  shown  to  be  less  than  optimal. 
(Bell-Cornell) 
W72-08248 


FURTHER  STUDD2S  OF  THE  OPTIMUM 
OPERATION  OF  DESALTING  PLANTS  AS  A 
SUPPLEMENTAL  SOURCE  OF  FIRM  YIELD, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-08253 


COMPUTER  ANALYSIS  OF  WATER  DIS- 
TRIBUTION SYSTEMS:  PART  U  -  NUMERICAL 
SOLUTION, 

Medical  Univ.   of  South  Carolina,   Charleston. 

Dept.  of  Biometry. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08254 


CONTROL  OF  HYDROLOGIC  SYSTEMS  FOR 
MULTIPLE  USES  IN  A  CLOSED-LOOP 
FRAMEWORK, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-08255 


OPTIMAL      IRRIGATION     QUANTITY     AND 
FREQUENCY, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-08256 


MODELLING  TECHNIQUES  IN  WATER 
RESOURCES  SYSTEMS. 

In:  Proceedings  (Vol.  1),  (1972)  International  Sym- 
posium on  Modelling  Techniques  in  Water 
Resources  Systems,  May  9-12,  1972.  A.  K. 
Biswas,  editor.  Canada  Dept.  of  the  Environment. 
239  p. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Computers,  'Planning,  'Management, 
'Decision  making,  'Simulation  analysis,  'Systems 
analysis. 

The  application  of  modelling  techniques  to  water 
resources  policy  planning  and  decision  making  is 
of  comparatively  recent  origin.  Since  the  first 
computer  simulation  of  a  simplified  river  basin  in 
1962,  there  has  been  Great  progress  in  the  field. 
This  Symposium  brings  together  scientists  from  all 
disciplines,  and  from  both  the  academic  and  the 
practical  world,  to  try  to  solve  the  communication 


problem.  In  this  first  volume,  fifteen  articles 
present  various  aspects  of  current  model  studies, 
Conceptual  and  stochastic  models  are  discussed, 
also  simulations  of  salmon  migration,  eelgrass  cy- 
cles, and  spatial  distribution  patterns.  Locating 
power  plants,  environmental  policy  formulation, 
and  water  quality  parameters  in  the  Great  Lakes 
are  covered  in  the  light  of  the  new  techniques.  (See 
W72-08259  thru  W72-08272)  (Campbell-Cornell) 
W72-08258 


ECOLOGICAL  MODELS:  A  STATUS  REPORT, 

British    Columbia    Univ.,    Vancouver.    Inst,   ol 

Animal  Resources  and  Ecology. 

C.  S.  Holling. 

In:  Proceedings  (Vol.  1),  International  Symposium 

on   Modelling   Techniques   in   Water   Resources 

Systems,  May  9-12, 1972.  p  3-20,  3  fig,  21  ref. 

Descriptors:  'Ecology,  'Simulation  analysis, 
'Model  studies,  'Computers,  'Mathematical 
models,  'Planning,  Management,  Methodology. 

A  state-of-the-art  paper  on  ecology  is  best 
presented  as  a  personal  view  because  of  the  dra- 
matic changes  in  the  last  five  years.  Two  notable 
developments  are:  1.  The  emergence  of  computer 
simulation  models  of  complex  ecological  systems, 
able  to  explore  the  consequences  of  man's  inter- 
vention, and  2.  A  view  of  ecological  stability  that 
provides  a  new  rationale  for  the  planning  process 
and  forces  new  views  of  old  problems  by  shifting 
attention  from  symptoms  to  causes.  Two  distinct 
approaches  to  ecological  modelling  are:  The  com- 
partment approach  where  the  emphasis  is  on 
ecosystems,  and  the  components  approach  which 
concentrates  on  the  analysis  of  ecological 
processes,  linking  them  to  simulate  population  in- 
teractions. These  recent  developments  in 
modelling  bridge  a  gap  between  the  experimental 
and  the  conceptual.  The  development  will  con- 
tinue and  provide  useful  resource  management 
tools.  But  there  are  still  serious  gaps  inhibiting  the 
process  from  research  to  policy  implementation. 
(See  also  W72-08258)  (Campbell-Cornell) 
W72-08259 


DIGITAL  SIMULATION  OF  THE  UPSTREAM 
MOVEMENT  OF  MIGRATORY  SALMONIDS, 

Water  Resources  Board,  Reading  (England). 
P.  J.  Radford,  J.  C.  Peters,  and  H.  R.  Farmer. 
In:  Proceedings  (Vol.  1),  International  Symposium 
on   Modelling  Techniques  in  Water  Resources 
Systems,  May  9-12,  1972,  p  21-38,  5  fig,  1  tab.  9 
ref,  1  append. 

Descriptors:  'Mathematical  models,  'Salmon, 
'Fisheries,  'Fish  migration,  'River  flow,  'Rivers, 
'Simulation  analysis,  'Seasonal,  Management, 
Water  supply,  Dynamic  programming,  Estuaries. 
Identifiers:  England,  Britain,  Lune  River,  Levee 
River,  Coquet  River. 

To  protect  salmon  resources  it  is  necessary  to  un 
derstand  the  relationship  between  salmon  migra- 
tion and  river  flows.  The  synthesis  and  manipula< 
tion  of  simulation  models  of  such  systems  i. 
facilitated  by  recent  developments  in  mathemati 
cal  model  buildings.  The  formulation  and  evalua 
tion  of  a  model  (simulation  language  CSMP 
designed  to  simulate  the  upstream  migration  o 
adult  salmonids  are  described.  Modelling  possibli 
causal  chains  within  the  system  makes  it  possibli 
to  account  for  a  large  proportion  of  the  varianc 
with  daily  rate  of  migration  over  the  whole  seasoi 
by  utilizing  only  river  flow  data.  This  model  ca 
also  demonstrate  the  probable  effects  of  change 
in  river  management,  where  conflicts  aris 
between  the  requirements  of  fisheries  and  of  wate 
supply.  (See  also  W72-08258)  (Campbell-Cornel!) 
W72-08260 


ENVIRONMENTAL   SIMULATION   AND  POI 
ICY   FORMULATION:   METHODOLOGY  AN! 
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[AMPLE    (WATER    POLICY    FOR    BRITISH 
)LUMBIA), 

itish  Columbia   Univ.,   Vancouver.   Dept.   of 
athematical  Ecology. 
Kane,  W.  Thompson,  and  I.  Vertinsky. 
:  Proceedings  (Vol.  I),  International  Symposium 
Modelling   Techniques   in    Water   Resource 
stems,  May  9-12, 1972,  p  39-55.  4  fig,  7  tab. 

iscriptors:  'Mathematical  models,  'Computer 

(dels,  'Decision  making,  'Simulation  analysis, 

fater  policy,  'Export,  'Canada,  'Environment, 

[ethodology,     'Forecasting,     Model    studies, 

onomics. 

sntifiers:  'Sensitivity  analysis,  'DELPHI. 

environmental  problems,  mathematical  and 
mp^ier  models  are  often  constructed  to  aid  deci- 
n  making.  But  they  tend  to  be  excessively  nu- 
xicd,  while  mental  mcdels  overemphasize  intui- 
e  images.  To  combine  the  advantages  of  both 
ids  of  models,  a  simulation  language  is 
:sented.  It  was  developed  as  an  aid  to  a  DEL- 
[I  procedure  which  enables  all  experts  involved 

share  information  and  judgments,  while 
minating  the  pitfalls  of  group  discussions.  The 
:  of  the  DELPHI-simulation  procedure  is 
monstrated  through  the  formulation  of  water 
hey  for  British  Columbia.  For  fifty  simulated 
ars,  results  are  presented  for  basic  simulation 
>  water  export)  and  three  simulations  with  inter- 
iition  (varying  amounts  of  export,  etc.).  Sen- 
ivity  analysis  takes  into  account  such  'soft  vari- 
les'  as  Canadian  sovereignty.  (See  also  W72- 
258)  (Campbell-Cornell) 
72-08261 


IE     USE     OF     MODELS     IN     PRACTICAL 
SOURCE  MANAGEMENT, 

jotreal  Engineering  Co.  Ltd.  (Quebec). 

C.  Zimmermann. 

Proceedings  (Vol.  I),  International  Symposium 
Modelling    Techniques    in    Water   Resource 

stems,  May  9-12, 1972,  p  56-64. 

:scriptors:  'Model  studies,  'Resources, 
lethodology,  'Management,  'Lobsters,  'Fishe- 
s,  'Bays,  'Tidal  powerplants,  'Reservoir 
irage,  'Grazing,  'Irrigation,  'Atlantic  salmon, 
osts.  Simulation  analysis,  Planning, 
sntifiers:  New  Brunswick. 

odelling  techniques,  and  especially  broad 
source  models  in  which  water  is  only  one  of 
iny  components,  have  not  been  in  use  long 
ough  to  thoroughly  evaluate.  But  there  are  a 
mber  of  resource  problems  that  might  clearly 
nef it  from  modelling.  Examples  are  the  lobster 
hery  in  a  bay  impounded  by  a  tidal  power 
leme,  the  downstream  effects  of  a  storage 
•ervoir  on  a  river,  and  the  scheduling  of  plant- 
,  irrigation,  and  grazing  in  undeveloped  coun- 
:s.  A  threatened  resource  like  the  New  Brun- 
ick  Atlantic  salmon  fishery  might  also  profit 
m  modelling  and  simulation  which  could  detect 
most  sensitive  management  interventions.  The 
ate st  practical  problem  with  models  is  their 
h  cost,  along  with  the  psychological  disad- 
ltage  of  a  client's  distrust  and  lack  of  un- 
standing  of  the  methodology.  (See  also  W72- 
.58)  (Campbell-Cornell) 
2-08262 


!«JLATION  OF  THE  ANNUAL  ECOLOGI- 
I  L  CYCLE  OF  BENTHIC  MARINE  PLANTS- 
ELGRASS  IN  IZEMBEK  LAGOON,  ALASKA, 

I  gham  Young  Univ.,  Provo,  Utah.  Dept.  of  Civil 

I  ;ineering. 

I  i.  Merritt,  and  C.  P.  McRoy . 

I  Proceedings  (Vol.  1),  International  Symposium 

<■  Modelling  Techniques   in   Water  Resources 

5  terns,  May  9-12, 1972,  p  65-77.  6  fig,  4  ref. 

Icriptors:  'Plant  populations,  'Plant  growth, 
'omass,  'Computer  models,  'Tides,  'Natural 
nurces,  'Management,  'Radiation, 

*  otosynthesis,    'Simulation   analysis,   Coastal 


marshes,  Food  webs,  Temperature,  Environmen- 
tal effects,  'Alaska. 

Identifiers:  'Izembek  Lagoon,  Bering  Sea, 
Seagrass,  Benthic  marine  plant,  Zostera  marina, 
'Eelgrass,  Isolation. 

A  computerized  model  was  developed  to  simulate 
eelgrass  growth  cycles  in  Izembek  Lagoon. 
Seagrasses  have  long  been  recognized  as  an  impor- 
tant resource,  but  few  studies  have  dealt  with  the 
quantitative  measurements  necessary  for  un- 
derstanding the  environmental  response  of  eel- 
grass in  natural  settings.  The  data  used  (1967 
values)  are:  daily  isolation,  daily  tide  times  and 
heights,  and  Bering  Sea  surface  temperatures.  The 
model  is  structured  so  that  beginning  biomass, 
total  daily  radiation,  saturation  radiation  level  for 
photosynthesis,  tidepool  depth,  photosynthetic 
growth  rate,  extinction  coefficient,  and  loss  rates 
can  be  changed  for  any  run  to  allow  observation  of 
the  effect  of  changes  in  these  key  environmental 
parameters.  Computer  time  is  30  seconds  for  a 
one-year  simulation.  (See  also  W72-08258)  (Camp- 
bell-Cornell) 
W72-08263 


MATHEMATICAL  MODELING  OF  ESTUARI- 
AL  SYSTEMS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

G.  T.  Orlob. 

In:  Proceedings  (Vol.  I),  International  Symposium 
on  Modelling  Techniques  in  Water  Resource 
Systems,  May  9-12,  1972,  p  78-128,  15  fig,  1  tab,  38 
ref. 

Descriptors:  'Mathematical  models,  Water 
resources,  'Water  quality,  Tidal  waters, 
Discharge  (Water),  'Estuaries,  'Estuarine  en- 
vironment, Simulation  analysis,  Dimensions, 
'Model  studies,  Bays. 

Identifiers:  'Delaware  model  (DECS),  Bay-Delta 
models. 

Predicting  the  effects  of  proposed  changes  in  the 
estuarial  regime,  the  most  highly  complex  environ- 
mental system,  has  always  been  a  challenge  to 
water  resource  analysts.  With  the  development  of 
the  one  dimensional  steady  state  Delaware 
(DECS)  model  in  the  mid-60's,  mathematical 
modeling  became  available  to  handle  the  problem. 
Other  models  followed,  and  now  the  technique  has 
reached  the  level  where  it  is  possible  to  obtain  reli- 
able predictions  of  tidal  velocities,  discharges,  and 
tidal  elevations  for  shallow,  vertically  mixed 
estuaries.  The  Bay-Delta  models  provided  simula- 
tion of  both  the  hydrodynamic  and  quality 
behavior  of  shallow  estuaries  and  embayments. 
Masch  and  Leendertse  developed  a  two  dimen- 
sional approach.  The  need  now  is  to  develop  three 
dimensional  techniques  to  deal  with  water  quality 
problems  of  deeper  estuaries.  (See  also  W72- 
08258)  (Campbell-Cornell) 
W72-08264 


MATHEMATICAL  MODEL  APPLICATIONS 
FOR  WATER  QUALITY  MANAGEMENT  IN 
THE  POTOMAC  ESTUARY, 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

K.  D.  Feigner,  and  N.  A.  Jaworski. 

In:  Proceedings  (Vol.  I),  International  Symposium 

on    Modelling   Techniques   in   Water   Resource 

Systems,  May  9-12, 1972,  p  129-138,  5  fig,  10  ref. 

Descriptors:  'Mathematical  models,  'Estuaries, 
'Water  resources,  'Water  supply,  'Water  quality 
control,  'Waste  water,  'Simulation  analysis, 
Wastes,  Salinity,  Cycles,  Seasonal,  Planning, 
Nitrogen,  Phosphorous,  Hydrodynamics,  Oxygen 
demand,  Tides,  Time,  'Model  studies. 
Identifiers:  'Potomac  River,  'Potomac  Estuary. 

Application  of  mathematical  modelling  techniques 
was  an  integral  part  of  a  1969  study  on  the  upper 
Potomac  Estuary.  This  water  resource-water 
supply  study  used  the  models  to  investigate  alter- 


native water  quality  and  waste  water  management 
plans.  Two  different  approaches  were  used:  a 
time-varying  non-tidal  model  (to  simulate  annual 
and  seasonal  cycles  of  nitrogen  and  phosphorous 
levels)  and  a  real-time  hydrodynamic-water  quali- 
ty model  (to  simulate  the  dissolved  oxygen 
budget).  The  model  was  also  used  to  determine  al- 
lowable waste  loads  for  ultimate  oxygen  demand, 
total  nitrogen,  and  total  phosphorous  for  various 
zones  of  the  estuary.  Salinity  distributions  caused 
by  projected  increased  use  as  a  water  supply 
source  were  also  predicted  with  the  model.  (See 
also  W72-08258)  (Campbell-Cornell) 
W72-08265 


MODELLING  TECHNIQUES  FOR  SITING 
LARGE  THERMAL  POWER  PLANTS  ON  IN- 
DUSTRIALIZED ESTUARIES, 

Clemson  Univ.,  Clemson,  S.C.  Dept.  of  Civil  En- 
gineering. 

B  L.  Edge,  and  B.  C.  Dysart. 
In:  Proceedings  (Vol.  I),  International  Symposium 
on    Modelling    Techniques    in    Water    Resource 
Systems,  May  9-12,  1972,  p  139-149,  6  fig,  9  ref. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Environment,  'Thermal  pollution, 
'Thermal  power  plants,  'Estuaries,  'Industrial 
wastes,  'Water  quality,  'Sites,  Methodology, 
Powerplants. 

A  technique  has  been  developed  adapting  existing 
mathematical  models  to  evaluate  the  environmen- 
tal impact  of  locating  thermal  power  plants  at  al- 
ternate potential  sites  on  an  estuary.  Such  location 
studies  must  consider  not  only  thermal  pollution 
but  the  total  effect  of  the  complex  interaction 
between  the  thermal  discharges  and  other  wastes 
from  urban  and  industrial  sources.  The  developed 
simulation  techniques  were  applied  to  a  straight- 
forward, one-dimensional  example,  which  demon- 
strated the  water  quality  response  to  a  heated 
discharge  at  alternative  sites.  This  methodology 
can  be  used  by  an  environmental  regulation  agen- 
cy as  well  as  power  industry  personnel.  (See  also 
W72-08258)  (Campbell-Cornell) 
W72-08266 


MULTI-LAYERED  MODELS  OF  CURRENTS, 
TEMPERATURE,  AND  WATER  QUALITY 
PARAMETERS  IN  THE  GREAT  LAKES, 

Department  of   Energy,   Mines  and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

T.J.  Simons. 

In:  Proceedings  (Vol.  I),  International  Symposium 

on   Modelling   Techniques    in   Water   Resource 

Systems,  May  9-12, 1972,  p  150-159, 2  fig,  6  ref. 

Descriptors:  'Mathematical  models,  'Canada, 
'Lake  Ontario,  'Water  pollution  control,  'Lakes, 
'Computers,  'Great  Lakes,  Currents  (Water), 
Temperature,  Dispersion,  Atmosphere,  Stratifica- 
tion, 'Model  studies,  Advection,  Diffusion,  Inland 
waterways. 

For  optimum  pollution  control  of  large  lakes  it  is 
necessary  to  acquire  and  develop  basic  knowledge 
of  the  character  and  behavior  of  their  systems. 
Mathematical  modelling  techniques  are  used  more 
and  more  by  the  wide  variety  of  disciplines  in- 
volved in  such  study.  The  Canada  Centre  for  In- 
land Waters  has  designed  a  modelling  program  to 
describe  the  three-dimensional  distribution  of  cur- 
rents, temperature,  and  foreign  matter  in  the  Great 
Lakes.  The  basic  principles  underlying  the  compu- 
tation of  the  transport  of  a  quasi-conservative 
parameter  by  advection  and  diffusion  are  outlined. 
Also  the  dispersion  of  a  pollutant  in  Lake  Ontario 
is  traced.  The  multi-layered  model  of  a  stratified 
lake  developed  at  the  Centre  is  described.  This 
modelling  program  of  the  Great  Lakes  follows 
closely  in  the  footsteps  of  the  numerical  models  of 
the  atmosphere.  (See  also  W72-08258)  (Campbell- 
Cornell) 
W72-08267 
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COMPUTER  SIMULATION  OF  SPATIAL  DIS- 
TRIBUTION PATTERNS, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Zoology. 

R.M.Cassie. 

In:  Proceedings  (Vol.  I),  International  Symposium 

on    Modelling   Techniques    in    Water    Resource 

Systems,  May  9-12, 1972,  p  160-170, 7  fig,  7  ref. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  Computers,  'Distribution  patterns, 
Biota,  Environment,  'Model  studies,  'Spatial  dis- 
tribution, Poisson  ratio,  'Stochastic  process. 

Computer  simulation  techniques  are  well-known 
as  methods  for  estimating  the  parameters  of  other- 
wise intractible  numerical  systems.  Two-dimen- 
sional pictures  of  the  distribution  of  biota  under 
various  hypothetical  pattern-generating  situations 
are  presented.  Distributions  simulated  are:  the  ran- 
dom (Poisson)  distribution;  negative  and  positive 
contagion;  random  distribution  modified  by  an  en- 
vironmental gradient;  centric  cluster  formation; 
and  the  decay  of  a  centric  cluster  to  a  random  dis- 
tribution. It  is  demonstrated  that  neither  contagion 
nor  aggregation  are  necessary  to  produce  over- 
dispersion.  The  models  are  produced  by  a  high- 
speed printer  graph-plotting  routine.  (See  also 
W72-08258)  (Campbell-Cornell) 
W72-08268 


MATHEMATICAL  MODELS  OF  HYDROLOGIC 
SYSTEMS, 

University   Coll.,  (Ireland).   Dept.   of  Civil   En- 
gineering, Dublin  (Ireland). 
J.  C.  I.  Dooge. 

In:  Proceedings  (Vol.  I),  International  Symposium 
on  Modelling  Techniques  in  Water  Resource 
Systems,  May  9-12, 1972,  p  171-189, 14  ref. 

Descriptors:      'Mathematical      models,      Water 
resources,    'Hydrology,    'Hydrologic    systems, 
Methodology,     'Model    studies,     'Linear    pro- 
gramming, Stochastic  processes. 
Identifiers:  Deterministic  components. 

It  is  important  to  remember  that  in  water  resources 
development  a  model  is  something  to  be  used 
rather  than  something  to  be  believed,  and  must  al- 
ways be  regarded  as  a  tool.  What  has  been  accom- 
plished and  what  remains  to  be  done  in  the  mathe- 
matical modelling  of  hydrologic  systems  is 
discussed.  The  type  of  national  methodology 
required  in  the  use  of  hydrologic  models  is  out- 
lined, diverse  techniques  are  discussed,  and  ways 
to  apply  research  findings  to  practical  problems 
are  recommended.  The  complementary  nature  of 
the  deterministic  and  stochastic  components  of  a 
hydrologic  model  is  discussed.  The  basic  unity  un- 
derlying apparently  different  formulations  of 
linear  models  is  pointed  out.  (See  also  W72-08258) 
(Campbell-Cornell) 
W72-08269 


RUNHYDROGRAPHS-A  NEW  CONCEPT  ON 
HYDROGRAPH  GENERATION, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

L.  A.  V.  Hiemstra. 

In:  Proceedings  (Vol.  1),  International  Symposium 

on    Modeling    Techniques    in    Water   Resources 

Systems,  May  9-12,  1972,  p  205-214, 4  fig,  2  tab. 

Descriptors:  'Model  studies,  'Hydrographs,  'Ru- 
noff, 'Floods,  'Flood  data,  'Streamflow,  'River 
flow,  'Seasonal,  Rainfall-runoff  relationships. 
Identifiers:    'South  Africa,   'Vaal  River,   *Run- 
hydrographs. 

There  are  three  shortcomings  in  the  usual  analysis 
of  extreme  flood  peaks.  One  is  that  only  a  very 
small  part  of  one  streamflow  record  is  used; 
another  is  disregard  of  the  seasonal  cycle  in 
streamflow;  lastly,  the  pooling  of  all  extreme 
floods  disregards  their  magnitudes.  These  limita- 
tions were  overcome  when  Run  Theory  was  ap- 
plied to  thirty  years  of  continuous  streamflow 
records  of  the  Vaal  River  at  Standerton.  This 
resulted  in  a  family  of  curves  which  allowed  the 


generation  of  hydrographs  with  any  desired  proba- 
bility of  occurrence.  These  'Runhydrographers' 
are  easy  to  visualize;  they  define  peak  riverflow 
rates  and  their  return  periods  in  a  new  way,  and 
they  incorporate  the  seasonal  cycle  in  the  deriva- 
tion of  extreme  flood  hydrographs.  They  may  also 
provide  a  useful  link  in  rainfall-runoff  relations. 
(See  also  W72-08258)  (Campbell-Cornell) 
W72-08270 


CONCEPTUAL  MODELS  FOR  THE  TRANS- 
FORMATION OF  PRECIPITATION  INTO 
DISCHARGE, 

Societe    Grenobloise    d'Etudes    et   Applications 

Hydrauliques,  Grenoble  (France). 

J.  M.  Dujardin. 

In:  Proceedings  (Vol.  1),  International  Symposium 

on   Modelling   Techniques   in   Water   Resources 

Systems,  May  9-12,  1972,  p  215-226. 

Descriptors:  'Mathematical  models,  'Computer 
models,  'Rainfall-runoff  relationships,  Basins, 
'Floods,  'Hydrologic  data,  Hydrologic  cycle, 
•Runoff,  Meteoric  water,  Infiltration,  Evapora- 
tion, Flood  forecasting,  'Model  studies. 
Identifiers:  PREVIK  model,  BILIK  model, 
France,  Grenoble,  Guadalquivir  River  (Spain), 
Creuse  River  (France),  Rio  Parana  (Argentina). 

To  study  the  rainfall-runoff  transformation  func- 
tion of  the  elementary  basin,  SOGREAH 
developed  two  kinds  of  rainfall  computer  models. 
Priority  was  given  to  the  development  of  hydrolog- 
ical  mathematical  models  of  the  conceptual  type. 
In  the  PREVIK  model  (a  runoff  model),  only  the 
meteoric  water  runoff  stage  is  considered  so  as  to 
set  up  a  rational  equation  for  the  stormflood 
transfer.  Infiltration  and  evaporation  are  both  con- 
sidered as  losses  and  the  general  effect  of  these 
losses  is  allowed  for  by  a  subtractive  parameter  or 
a  runoff  coefficient.  It  is  suitable  for  flood  study 
and  forecasting.  The  BILIK  model  (a  hydraulic 
balance  model)  more  exactly  reproduces  the 
physical  reality  of  hydraulic  exchange  and  water 
infiltration.  It  is  suitable  for  simulating  the 
hydrologic  cycle  of  a  river.  Three  examples  of  ap- 
plications of  these  models  are  given.  (See  also 
W72-08258)  (Campbell-Cornell) 
W72-08271 


SOME      APPLICATIONS     OF      STOCHASTIC 
HYDROLOGICAL  MODELS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Engineering  Hydrology. 
T.  O'Donnell,  M.  J.  Hall,  and  P.  E.  O'Connell. 
In:  Proceedings  (Vol.  1),  International  Symposium 
on    Modelling   Techniques   in   Water   Resources 
Systems,  May  9-12, 1972.  p  227-239,  4  fig,  12  ref. 

Descriptors:  'Stochastic  processes,  'Mathemati- 
cal models,  'Hydrologic  data,  Engineering, 
'Headwaters,  'Reservoirs,  'Flow  system,  'Flood 
frequency,  'Floods,  'Model  studies,  Hydrometry, 
Engineering  personnel,  Application  methods. 
Identifiers:  River  Swincombe,  'River  Dart  (En- 
gland), 'River  Vardar  (Yugoslavia). 

Summaries  are  presented  of  two  projects:  1.  An  in- 
vestigation into  the  effect  of  a  reservoir  in  the 
headwaters  on  the  flow  regime  of  the  River  Dart, 
and  2.  A  flood  magnitude  frequency  study  of  the 
River  Vardar.  These  two  studies  show  how  the 
choice  of  an  appropriate  stochastic  model  is 
governed  by  both  the  objectives  of  the  investiga- 
tion and  the  available  data.  (See  also  W72-08258) 
(Campbell-Cornell) 
W72-08272 

6B.  Evaluation  Process 


MODELS  FOR  MANAGING  METROPOLITAN 
SURFACE  WATER  SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Water  Resources  and 

Marine  Sciences  Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-07996 


ANALYSIS  OF  THE  FEASIBILITY  OF  INTERIM 
WATER  SUPPLIES, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 
and  Agricultural  Engineering. 
W.  A.  Hall,  Y.  Y.  Haimes,  and  W.  S.  Butcher. 
Water  Resources  Research,  Vol.  8,  No.  2,  p  317- 
325,  April  1972.  3  fig,  2  tab,  4  ref. 

Descriptors:  'Water  supply,  'Cost  analysis, 
'Desahnization,  Economic  feasibility,  Mathemati- 
cal models,  Systems  analysis,  Hydraulic  engineer- 
ing. Water  requirements,  Optimization,  Brackish 
water,  Sea  water,  Groundwater,  Aqueducts, 
'Reservoirs. 

Complementarity  is  shown  to  exist  between  a  rela- 
tively low  average  unit  cost  aqueduct-reservoir 
system  and  a  relatively  high  average  cost  interim 
system  such  as  a  desahnization  plant.  The  cost  ef- 
fectiveness of  a  combined  desalting-surface 
supply  system  is  discussed  and  a  numerical  exam- 
ple is  presented.  A  table  relating  the  different  costs 
of  the  interim  and  long-term  projects  with  the 
water  requirement  is  presented.  The  surface 
system  provides  long-term,  perpetuity  advantages 
while  the  short-term  desalting  system  yields  more 
flexibility  for  the  interim  reassessment  of  needs 
and  growth  trends.  Numerical  results  show  that 
for  a  water  requirement  generally  increasing  over 
time,  the  conjunctive  use  of  an  interim  desahniza- 
tion supply  and  a  deferred  aqueduct  surface 
system  will  be  less  costly  in  the  long  run  than 
either  system  alone.  (Bell-Cornell) 
W72-07999 


WATER  RESOURCES  DEVELOPMENT  IN  IL- 
LINOIS. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08023 


AN  ECONOMIC  ANALYSIS  OF  EROSION  AND 
SEDIMENT  CONTROL  FOR  WATERSHEDS 
UNDERGOING  URBANIZATION, 

Dow  Chemical  Co.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08246 


THE  STATE  OF  THE  ART  IN  OPTIMAL  CON 
JUNCTIVE  USE  OF  GROUND  AND  SURFACE 
WATER  SYSTEMS, 

California  Univ.,  Los  Angeles,  Dept.  of  Engineer- 
ing Systems. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-08247 


THE    OBJECTIVE    FUNCTIONS    OF    WATER 
RESOURCES  SYSTEMS  ANALYSIS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08248 


MODELLING      TECHNIQUES      IN      WATER 
RESOURCES  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08258 


AN  AESTHETIC  OVERVIEW  OF  THE  ROLI 
OF  WATER  IN  THE  LANDSCAPE, 

California  Univ.,  Berkeley.  Dept.  of  Landscape 

A  re  hit  cctu  re 

R.  B.  Litton,  Jr.,  R.  J.  Tetlow,  J.  Sorensen,  and  R 

A.Beatty. 

Available  from  the  National  Technical  Informa 

tion  Service  as  PB-207  315,  $6.00  in  paper  copy 

$0.95  in  microfiche.  National  Water  Commission 

Final  Report  NWC-EES-72-035,  July  1971,  332  p 

92  fig,  196  ref,  4  append.  NWC  70-032. 

Descriptors:  Aesthetics,  'Environmental  effects 
♦Water  utilization,  Landscaping,  'Planning 
'Land  use,  'Recreation. 
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dentifiers:      'Water     use     planning,      *Scenic 
•esources,  'Natural  environment. 

rhe  aesthetic  aspects  of  fresh  water  in  the  land- 
icape  are  emphasized.  The  contributions  of  water 
o  the  environments  of  recreation  and  everyday 
ife  are  explored.  To  identify  the  values  of  water  in 
his  role,  a  classification  framework  is  developed 
or  native  characteristics  and  these  are  considered 
ogether  with  man-made  changes.  Concentrating 
ipon  the  visual  landscape,  the  classification 
dentifies  landscape  units,  setting  units,  and  water- 
cape  units.  Inventories  of  existing  conditions  as 
veil  as  man-made  elements  and  improvements  are 
elated  to  the  characteristics  of  the  units.  The 
cope  includes  evaluation  comparisons  and  sug- 
;ests  tangible  ways  in  which  water  and  its  treat- 
nent  can  contribute  to  environmental  quality. 
Uso  included  are  recommendations  for  needed 
iolicies,  planning  guidelines  and  research  that 
hould  better  promote  environmental  enhance- 
ment through  relationships  with  fresh  water 
treams  and  bodies.  The  study  is  based  on  litera- 
ure  review  and  a  synthesis  provided  by  the  design 
rt  of  landscape  architecture.  (NWC) 
V72-08383 


»C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


OF 


NTERDISTRICT        APPORTIONMENT 
LOOD  CONTROL  COSTS, 

owa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineering 
ror  primary  bibliographic  entry  see  Field  04A. 
V72-08121 


IANDLING  WATER  BY  COMPUTER, 

lalt  River  Project,  Phoenix,  Ariz. 

ror  primary  bibliographic  entry  see  Field  03F. 

V72-08128 


LN  ACT  TO  AUTHORIZE  THE  ARKANSAS 
"OLLUTION  CONTROL  COMMISSION  TO 
4AKE  GRANTS  TO  ANY  POLITICAL  SUB- 
HVISION,  TO  PAY  A  PORTION  OF  THE 
:OSTS  OF  WATER  POLLUTION  PROJECTS, 
lND  FOR  OTHER  PURPOSES. 

lets  108,  544,  Acts  of  Arkansas,  p.  294-304,  1187- 
188,1971. 

Jescriptors:  'Arkansas,  'Federal  Water  Pollution 
Control  Act,  'Legislation,  'Construction  costs, 
ewage,  Sewage  treatment,  Administrative  agen- 
ies,  Costs,  Repayment  contracts,  Cost  sharing, 
lost  allocation,  Project  planning,  Bond  issues, 
inancing,  Water  pollution  control,  Environmen- 
il  sanitation. 

/hen  any  political  subdivision  of  Arkansas  ap- 
lies  for  federal  aid  for  construction  of  water  pol- 
ition  control  projects  under  the  Federal  Water 
ollution  Control  Act  it  also  may  apply  to  the  Ar- 
ansas Pollution  Control  Commission  for  a  state 
rant  of  aid.  The  statute  limits  aid  to  those  projects 
'hich  would  treat,  stabilize,  or  hold  untreated  or 
■adequately  treated  sewage  or  other  waste.  The 
ate  will  pay  the  balance,  not  to  exceed  25%,  of 
le  project  cost  after  federal  and  local  contribu- 
ons.  The  Commission  is  authorized  to  issue 
:venue  bonds  to  provide  funds  to  make  the  state 
'ants.  The  bonds  are  to  mature  not  beyond  forty 
sars  and  may  bear  interest  not  exceeding  8%  per 
inum.  The  political  subdivision  must  obligate  it- 
:lf  to  levy  and  collect  a  'Water  Quality  Control 
harge'  to  meet  the  debt  service  requirements  on 
ty  bonds  to  be  issued  by  the  commission.  Other 
xtions  of  the  Act  delineate  the  technicalities  of 
suance,  procedures  to  be  followed,  and  other  im- 
ementation  provisions.  (Nielsen-Florida) 
'72-08312 


ERO  DISCHARGE:  NATIONAL  GOAL  OR  NA- 
10NAL  CALAMITY, 

epartment  of  Commerce,  Washington,  D.C. 


For  primary  bibliographic  entry  see  Field  05G. 
W72-08319 


EQUITABLE  SHARING  OF  MUNICIPAL 
WASTE  TREATMENT  COSTS-TECHNICAL 
CONSIDERATIONS, 

Chrysler  Corp.,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08361 


COST  OF  INDUSTRIAL  AND  MUNICIPAL 
WASTE  TREATMENT  IN  THE  MAUMEE 
RIVER  BASIN, 

Enjay  Chemical  Co.,  Baytown,  Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08372 


6D.  Water  Demand 


AVAILABILITY  AND  USE  OF  WATER  IN 
NEBRASKA,  1970, 

Geological  Survey,  Lincoln,  Neb. 

F.  B.  Shaffer. 

Nebraska  Water  Survey  Paper  No  31,  March  1972. 

67  p,  23  fig,  12  tab,  2  ref. 

Descriptors:  'Water  resources,  'Surface  waters, 
'Groundwater,  'Nebraska,  'Water  supply,  Water 
users,  Water  quality,  Hydrologic  data,  Data  col- 
lections, Precipitation  (Atmospheric),  Evapora- 
tion, Streamflow,  Runoff,  Irrigation,  Municipal 
water,  Domestic  water,  Industrial  water,  Water 
yield,  Annual,  Water  storage,  Reservoirs. 

The  environmental  conditions  under  which  water 
occurs  in  Nebraska  are  described,  the  annual  in- 
crements to  the  stored  supply  are  evaluated,  and 
the  uses  made  of  water  resources  for  water  year 
1970  (October  1,  1969  to  September  30,  1970)  are 
summarized.  About  5.3  million  acre-feet  (2.3  mil- 
lion acre-feet  of  surface  water  and  3.0  million  acre- 
feet  more  than  in  1964.  This  increase  was  due  lar- 
gely to  greater  use  of  groundwater.  Reservoir 
losses  were  an  estimated  1.1  million  acre-feet, 
which  is  five  times  the  estimated  value  for  1964. 
Use  of  water  supplied  by  municipalities  averaged 
187.9  mgd,  an  increase  of  12  mgd  over  1964,  and 
water  for  rural  domestic  and  livestock  use  was 
estimated  at  121  mgd,  an  increase  of  21  mgd  over 
1964.  Self-supplied  industries  used  101  mgd,  a 
150%  increase  over  1964.  Water  use  totaled  about 
14.8  billion  gallons  per  day  (16.5  million  acre-feet) 
in  water  year  1970  for  the  state  of  Nebraska. 
(Woodard-USGS; 
W72-08409 

6E.  Water  Law  and  Institutions 


JONES  V.  TENNESSEE  CENTRAL  RY.  (RAIL- 
ROAD'S LIABILITY  FOR  CAUSING  AD- 
JACENT FARM  TO  FLOOD). 

8  Tenn.App.  183-194(1928). 

Descriptors:  'Tennessee,  'Railroads,  'Surface  ru- 
noff, 'Easements,  Drainage,  Damages,  Adjudica- 
tion procedure,  Culverts,  Ditches,  Obstruction  to 
flow,  Legal  aspects,  Judicial  decisions,  Riddance 
(Legal  aspects),  Floods,  Overflow,  Rain,  Storms, 
Water  injury. 

Plaintiff  farmowner  sued  defendant  railroad  to 
recover  flood  damages.  Defendant's  right-of-way 
was  adjacent  to  plaintiff's  farm.  When  defendant's 
culverts  and  ditches  became  clogged,  surface 
water  overflowed  plaintiff's  land.  Defendant 
claimed  a  prescriptive  easement  because  the  con- 
dition had  existed  for  over  20  years  without  suit  by 
plaintiff.  However,  the  Tennessee  Court  of  Ap- 
peal determined  that  defendant  had  maintained  the 
drainage  facilities  until  recently,  thereby 
acknowledging  plaintiff's  right  to  adequate 
drainage.  Hence,  the  court  held  that  no  prescrip- 
tive easement  was  acquired  Defendant  also  con- 
tended that  plaintiff's  injury  resulted  from  an  un- 


precedented rainfall,  but  it  was  determined  that 
plaintiff's  premises  had  been  overflowed  several 
times  prior  to  that  rainfall.  Defendant  also  con- 
tended the  verdict  for  damages  was  excessive. 
EXTENSIVE  TESTIMONY  WAS  PRESENTED 
FOR  PLAINTIFF,  EACH  WITNESS  EX- 
PRESSING HIS  OPINION  OF  'RESONABLE 
DAMAGES'  FOR  PLAINTIFF'S  INJURY.  The 
court  held  the  testimony  invaded  the  province  of 
the  jury  and  remaded  for  a  new  trial  on  the  issue  of 
the  measure  of  damages.  (Hart-Florida) 
W72-07931 


HUTTON  V.  CLEVELAND,  C,  C.  AND  ST.  L.  RY 
(RAILROAD'S  LIABILITY  FOR  CITY'S 
NEGLIGENCE). 

259  111.  App.  23-27(1930). 

Descriptors:  'Illinois,  'Railroads,  'Cities,  'Sur- 
face runoff,  Drainage,  Culverts,  Sewers,  Adjudi- 
cation procedure,  Legal  aspects,  Judicial  deci- 
sions, Floods,  Drainage  engineering,  Pipes,  Storm 
drains. 

Plaintiff  hotel  owner  sued  to  recover  damages  for 
diversion  of  surface  water  by  defendant  railroad. 
Defendant's  railroad  embankment  had  a  24-inch 
culvert  through  it,  but  it  discharged  into  the  city's 
culvert  which  was  only  15  inches  in  diameter. 
There  was  testimony  at  trial  clearly  showing  that 
plaintiff's  property  was  flooded  because  the  city 
sewer  became  choked  and  would  not  accept  the 
water  coming  through  defendant's  culvert.  Ac- 
cordingly, the  Illinois  Appellate  Court  found  as  a 
fact  that  the  city  sewer  obstruction  caused  plain- 
tiff's injury,  and  plaintiff  failed  to  prove  that  de- 
fendant was  negligent.  Hence  the  lower  court's 
decision  for  plaintiff  was  reversed.  (Hart-Florida) 
W72-07932 


OCEAN  POLITICS  AT  THE  UNITED  NATIONS, 

Department  of  the  Interior,  Washington,  D.C. 
H.M.Dole,  andD.  P.  Stang. 
Oregon  Law  Review,  Vol.  50,  p.  378-397,  Spring 
1971. 19  ref. 

Descriptors:  'United  Nations,  'Law  of  the  sea, 
'International  law,  'Oceans,  'Political  aspects, 
Beds,  Continental  shelf,  Continental  margin,  Ex- 
ploitation, Exploration,  Legal  aspects,  Naviga- 
tion, Technology,  Oceanography,  Marine  fishe- 
ries, Mineralogy,  Mining,  Marine  geology,  Foreign 
countries. 
Identifiers:  'Territorial  waters. 

Recent  United  Nations  resolutions  on  seabeds  are 
reviewed,  and  conflicting  national  interests  are 
discussed.  A  dramatic  change  in  the  prospects  for 
developing  a  set  of  legal  principles  for  ocean  use 
occurred  when,  on  May  23,  1970,  President  Nixon 
announced  a  policy  favoring  equitable  sharing  of 
seabed  wealth  among  nations.  The  work  of  the 
25th  General  Assembly  is  reviewed,  including 
resolutions  on  legal  principles  of  ocean  use, 
establishing  an  international  regime,  and  expan- 
sion of  the  Seabeds  Committee.  Conflicts  between 
coastal  and  landlocked  states  and  developed  and 
underdeveloped  coastal  states  are  likely  to 
dominate  the  1973  Law  of  the  Sea  Conference. 
Other  problems  discussed  include  regulation  of 
navigation  and  the  rights  of  'innocent  passage',  the 
extent  of  territorial  waters  and  rights,  mining,  and 
oceanographic  research.  Organizational  and  politi- 
cal problems  in  the  United  Nations  Conference  are 
discussed.  National  objectives  involved  in  the 
Conference  include  developing  mineral  and  fishing 
resources  of  continental  margins,  improving 
navigation,  and  protecting  the  marine  environ- 
ment. It  is  concluded  that  a  new  law  of  the  sea  con- 
vention is  still  a  long  way  off.  (Grant-Florida) 
W72-08022 


GREAT  LAKES  STATES'  PHOSPHORUS-DETE- 
RGENT LEGISLATION:  STATUS  REPORT, 
STATE   LEGISLATURES   ACT   ON   BILLS  TO 
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PROTECT  SHORE  AND  WATERS  OF  LAKES. 

The  Great  Lakes  News  Letter,  Vol.  16,  No.  2,  p.  2- 
3,  November-December  1971. 

Descriptors:  'Legislation,  *Detergents, 

♦Phosphates,  *Great  Lakes  Region,  *  Water  pollu- 
tion sources,  *Water  pollution  control, 
Phosphorus  compounds,  Indiana,  New  York,  Min- 
nesota, Michigan,  Nutrients,  Water  quality ,  Water 
law,  Legal  aspects,  State  governments,  Eutrophi- 
cation,  Regulation,  Illinois,  Ohio,  Pennsylvania, 
Wisconsin,  Waste  treatment,  Penalties  (Legal), 
Water  quality  control. 

States  and  municipalities  around  the  Great  Lakes 
are  engaged  in  the  construction  of  advanced  waste 
treatment  plants  to  curtail  excessive  nutrient  en- 
richment of  lakes  and  rivers.  Furthermore,  four 
states  enacted  legislation  during  1971  to  restrict 
phosphate  levels  in  detergents.  Indiana,  New 
York,  and  Michigan  set  specific  statutory  limits  on 
the  amount  of  phosphorus  allowed  in  detergents. 
Indiana  has  an  eventual  3%  limit  on  phosporus 
weight,  Michigan  an  8.7%  limit,  and  New  York 
will  allow  only  trace  elements.  Minnesota,  how- 
ever, empowers  the  State  Pollution  Control  Agen- 
cy to  set  standards  for  all  nutrients  contained  in 
detergents.  The  Michigan  Act  nullifies  several  mu- 
nicipal ordinances  which  would  have  banned 
phosphates  entirely.  Illinois,  Ohio,  and  Pennsyl- 
vania are  considering  bills  which  will  limit 
phosphorus  in  detergents  by  weight,  and  Wiscon- 
sin is  considering  a  bill  which  would  prohibit  the 
sale  and  use  of  detergents  containing  phosphates 
after  December  31, 1973.  (Brackins-Florida) 
W72-08024 


AN  ACT  TO  RATIFY  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1970,  AND  TO  SET  FORTH  THE  PROVISIONS 
OF  SAID  COMPACT. 

Act  16,  Acts  of  Arkansas,  p.  9-23,  (1971). 

Descriptors:  *Arkansas,  'Interstate  compacts, 
'Interstate  commissions,  'Oklahoma,  'Water  allo- 
cation (Policy),  Watercourses  (Legal  aspects), 
River  basin  commissions,  Water  resources 
development,  Water  resources,  Water  utilization, 
Interstate  rivers,  Legislation,  Water  law,  Legal 
aspects,  Administrative  agencies,  Administration, 
Adoption  of  practices,  Reservoir  storage,  Pollu- 
tion abatement,  State  governments,  Water  quality 
control,  Coordination. 
Identifiers:  'Arkansas  River  Basin  Compact. 

Arkansas  hereby  ratifies  the  Arkansas  River  Basin 
Compact,  under  which  Arkansas  and  Oklahoma 
apportion  the  waters  of  the  Arkansas  River  Basin. 
Specific  allocations  are  set  forth  for  each  state. 
Any  depletion  of  annual  yield  in  excess  of  that  al- 
lowed shall  be  delivered  to  the  downstream  state. 
Each  state  may  construct,  own,  and  operate  water 
storage  reservoirs  in  the  other  state,  but  any  deple- 
tion in  annual  yield  of  any  sub-basin  of  the  Arkan- 
sas River  Basin  caused  by  the  operation  of  a  water 
storage  reservoir  constructed  by  a  state  or  the 
United  States  shall  be  charged  against  the  state  in 
which  that  yield  is  utilized.  Each  state  shall  have 
the  right  to  utilize  any  natural  stream  in  the  Basin 
to  convey  water  from  a  reservoir.  Both  states 
agree  to  joint  efforts  to  investigate  and  abate  pol- 
lution through  an  active  pollution  abatement  pro- 
gram. An  interstate  administrative  agency  is 
created  for  Compact  administration.  Powers  and 
duties  of  the  administrative  commission  are  set 
forth.  (Brackins-Florida) 
W72-08025 


ANNUAL  REPORT  1971. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

(1971),  24  p,  36  photo,  2  dwg,  2  tab. 

Descriptors:  'River  basin  development, 
♦Delaware  River  Basin  Commission,  'Water 
supply  development,   'Comprehensive  planning, 


Delaware,  Interstate  commissions,  Alternate 
planning,  Groundwater  resources,  Multiple-pur- 
pose projects,  Potential  water  supply,  Project  pur- 
poses, Regional  development,  Water  supply, 
Water  utilization,  Surface  water  availability, 
Water  storage,  River  basins,  Interstate  rivers, 
Maryland,  New  Jersey,  New  York,  River  basin 
commissions,  Water  quality  control. 

The  Delaware  River  Basin  Commission  was 
created  to  manage  regional  water-related 
resources  in  the  public  interest  and  conserve  and 
protect  environmental  values  for  future  genera- 
tions. The  Commission's  policies,  activities,  and 
progress  toward  those  goals  are  described.  Major 
efforts  were  directed  toward  accommodation  of 
future  water  supply  needs,  approval  of  the  Basin's 
first  multiple-purpose  reservoir,  and  issuance  of 
pollution  abatement  orders.  The  Commission's  at- 
tentions were  also  concentrated  on  reducing  sub- 
stantially the  volume  of  metals  and  other  inorganic 
contaminants  being  dumped  into  streams  and  in- 
creasing the  number  of  systems  for  regional  col- 
lection and  treatment  of  wastes  in  heavily 
developed  subregions.  During  the  year,  83  public 
facilities  were  added  to  the  Basin's  comprehensive 
plan.  One  hundred  proposals,  including  piers, 
dikes  and  docks,  and  industrial  waste  facilities 
were  also  cleared.  Conforming  with  the  National 
Environmental  Policy  Act,  the  Commission 
adopted  a  broad  set  of  rules  requiring  sponsors  of 
all  water-related  projects  to  supply  full  details  on 
environmental  effects  and  imposing  on  the  staff 
broadened  project  review  responsibilities.  (Blank- 
Florida) 
W72-08026 


UNITED  STATES  V.  62.57  ACRES  OF  LAND  IN 
YUMA  COUNTY,  ARIZONA  (OWNERSHIP  OF 
LANDS  CREATED  BY  ACCRETION  FROM 
SHIFTS  IN  RIVER  COURSES). 

449  F.2d  5-11  (9th  Cir.  1971). 

Descriptors:  'Arizona,  'Accretion  (Legal 
aspects),  'Public  lands,  'Colorado  River,  Legal 
aspects,  Judicial  decisions,  Rivers,  Navigable 
rivers,  Riparian  rights,  Riparian  land,  River  flow, 
Banks,  Watercourses  (Legal  aspects),  Boundaries 
(Property),  Channel  flow,  Avulsion,  Thalweg, 
Federal  government,  Meanders. 

Plaintiff  United  States  sued  to  determine  t;tle  to 
certain  lands  on  the  west  bank  of  the  Colorado 
River  in  Yuma  County,  Arizona.  Defendant  occu- 
pants of  the  land  claimed  title  as  successors  in  in- 
terest to  the  original  patentees  on  the  theory  that 
certain  of  the  original  patent  land  was  now  on  the 
west  bank  due  to  an  eastward  shift  in  the  course  of 
the  river.  Plaintiff  contended  that  at  the  time 
Arizona  entered  the  Union  the  patented  land  was 
wholly  on  the  east  bank  of  the  river  and  that  the 
subsequent  movement  of  the  river  to  the  east  did 
not  convey  the  accretion  to  the  west  bank  to  de- 
fendants' predecessor.  The  Ninth  Circuit  Court  of 
Appeals  held  that  where  a  patent  was  described  in 
relation  to  a  meridian,  and  not  in  relation  to  a  river 
bank,  shifts  in  the  course  of  the  river  made  no  dif- 
ference. The  court  also  held  that  technical 
misnomers  would  not  invalidate  the  patent  so  long 
as  the  description  of  the  lands  was  sufficient.  The 
court  ruled  that  accretions  to  the  west  bank,  within 
the  area  described  by  the  patent,  belonged  to  the 
defendants  or  their  predecessors.  (Grant-Florida) 
W72-08027 


REMARKS  OF  HON.  JOHN  DINGELL  TO  CON- 
FERENCE ON  ENVIRONMENTAL  LAW. 

Congress,  Washington,  D.C.;  and  House, 
Washington,  D.C. 

Congressional  Record,  Vol.  118,  No.  28,  p.  E1678- 
1681  (daily  ed.)february  28,  1972. 

Descriptors:  'Pollution  abatement,  'Governmen- 
tal interrelations,  'Project  planning,  'Environ- 
mental effects,  Planning,  Legislation,  Political 
aspects,  Federal  government,  Economic  justifica- 


tion, Economic  impact,  Water  pollution  sources, 
Decision    making,    Economics,    Social    impact, 
Water   pollution   control,    Public   health,    Water 
resources  development,  Legal  aspects. 
Identifiers:  'National  Environmental  Policy  Act. 

The  speech  by  Congressman  Dingell  to  the  Second 
Annual  Conference  on  Environmental  Law  was 
introduced  into  the  Record  by  Representative 
Pelly.  Congressman  Dingell  discussed  the  results 
of  a  recent  study  made  by  the  Club  of  Rome  show- 
ing that  through  either  exhaustion  of  resources  or 
extreme  pollution  the  present  social  system  will 
collapse  by  the  2020.  Faced  with  such  a  prediction 
we  must  seek  solutions  to  present  and  future  en- 
vironmental problems.  The  National  Environmen- 
tal Policy  Act  is  a  major  tool  to  be  used  in  solving 
the  pollution  problem.  The  mandate  of  NEPA  is 
that  it  shall  be  the  policy  of  the  federal  government 
to  provide  a  decent  and  wholesome  environment 
for  every  American.  The  policies  of  NEPA  must 
be  entwined  with  the  organic  laws  of  every  federal 
agency,  thereby  forcing  a  detailed  consideration  of 
the  environmental  impact  of  every  government 
project.  NEPA  not  only  requires  a  consideration 
of  environmental  effects,  but  it  also  requires  that 
full  scale  consideration  be  given  to  a  project's 
economic  impact,  including  economic  losses 
caused  by  pollution.  Carefull  attention  must  also 
be  given  to  other  goals  of  the  Nation  throughout 
the  planning  stages  of  each  project.  (Horwitz- 
Florida) 
W72-08028 


WATER  QUALITY  STANDARDS-ADOPTION, 
IDENTIFICATION,  AND  AVAILABILITY  OF 
STATE  STANDARDS, 

Environmental  Protection  Agency,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08029 


WETLANDS-ZONING. 

Maine  Rev.  Stat.  Ann.  tit.  12,  Subsections  4751 
thru  4758  (Supp.  1972).  2  p. 

Descriptors:  'Wetlands,  'Land  use,  'Maine, 
♦Water  resources  development,  Non-structural  al- 
ternatives, Water  zoning,  Legislation,  Regulation, 
State  governments,  Legal  aspects,  Water  law, 
Water  policy,  Penalties  (Legal),  Eminent  domain, 
Administration,  Water  pollution,  Dredging,  Ad- 
ministrative agencies,  Adoption  of  practices,  Ad- 
ministrative decisions,  Zoning. 

The  Wetlands  Control  Board  is  herein  authorized 
to  promulgate  orders  regulating,  restricting,  or 
prohibiting  dredging,  filling,  removing  or  other- 
wise altering  any  coastal  wetlands,  or  draining  or 
depositing  sanitary  sewage  into  or  on  any  coastal 
wetlands.  Before  taking  such  action  the  Board 
must  give  notice  and  provide  a  public  hearing. 
Such  orders  shall  be  recorded  in  the  registry  of 
deeds  for  the  county  in  which  such  wetlands  are 
located.  Under  appeal  procedures  herein  set  forth, 
a  court  may  enter  a  decree  that  such  orders  shall 
not  apply  to  specified  areas.  No  person  may  peti- 
tion for  the  assessment  of  damages  by  reason  of 
the  adoption  of  an  order.  The  Board  is  also 
authorized  to  take  wetlands  by  eminent  domain 
proceedings.  Violations  of  orders  of  the  Board 
may  be  punished  by  fines  of  not  more  than  $500. 
The  Superior  Court  shall  have  jurisdiction  to 
restrain  a  continuing  violation  of  any  such  order  or 
provision  of  this  legislation.  (Brackins-Florida) 
W72-08030 


GREAT  LAKES  AND  UPPER  MISSISSIPPI 
RIVER  STATES  CONCERNED  ABOUT 
SEWAGE  FROM  BOATS  AND  SHIPS, 

Congress,     Washington,      D.C;     and     House 

Washington,  D.C. 

D.  M.  Fraser. 

Congressional  Record,  Vol  118,  No  41,  p  E2703 

2704  (daily  ed.)  March  17,  1972. 
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escriptors:  'Federal  government,  "State  govern- 
lents,  'Governmental  interrelations,  'Ships, 
Sewage  disposal,  Boating  regulations,  Legisla- 
»n,  Waste  disposal,  Political  aspects,  Legal 
>pects,  Water  pollution  control,  Water  pollution 
mrces,  Regulation,  Boats,  Sewage  effluents, 
[andards,  Supervisory  control  (Power). 

epresentative  Fraser  expressed  his  concern  over 
provision  in  House  bill  1 1896  that  would  wipe  out 
ate  regulations  and  laws  prohibiting  the  dumping 
'  raw  or  treated  sewage  from  boats  and  ships  into 
ie  Nation's  lakes  and  rivers.  The  bill  gives  the 
dministrator  of  the  Environmental  Protection 
gency  sole  power  to  control  treated  or  untreated 
:wage  discharges  from  vessels.  Twenty  states 
esently  have  laws  which  prohibit  dumping  of 
w  or  untreated  sewage  from  vessels.  To  preserve 
e  rights  of  states  to  prohibit  such  discharges, 
epresentative  Fraser  introduced  an  amendment 
House  bill  11896.  The  amendment  allows  any 
ate  that  desires  greater  environmental  protection 
an  is  provided  by  the  Environmental  Protection 
gency  to  completely  prohibit  vessel  discharges 
'  sewage.  The  Administrator  would  still  be  em- 
>wered  to  set  standards,  but  these  would  become 
erely  minimum  standards.  (Horwitz-Florida) 
72-08031 


.S.  MINING  RIGHTS  IN  DEEP  SEA  BED. 

ongress,  Washington,  D.C;  and  Senate, 
'ashington,  D.C. 

ongressional  Record,  Vol  118,  No  39,  p  S3929 
ailyed.)  March  14, 1972. 

escriptors:  'Political  aspects,  'Oceans,  'Beds, 
international  law,  Legal  aspects,  Political  con- 
raints,  Jurisdiction,  Federal  government, 
overnmental  interrelations,  United  Nations, 
egulation,  Beds  underwater,  Legislation. 

:nator  Bellmon  introduced  the  remarks  of  Sena- 
ir  Metcalf  concerning  the  international  ramifica- 
ans  of  Senate  bill  2801  as  it  pertains  to  deep 
:ean  mining.  The  bill  allows  the  United  States  to 
sue  permits  for  mining  rights  to  the  deep  seabed, 
he  Chilean  delegate  to  the  United  Nations 
:abed  Committee  stated  the  bill  would  violate  in- 
rnational  law.  Senator  Metcalf  disagreed  with 
lis  position  and  informed  the  Senate  of  the  fol- 
wing  facts.  First,  the  United  Nations  Moratori- 
n  Resolution,  declaring  that  all  nations  must 
:frain  from  undersea  exploitation  beyond  na- 
Dnal  jurisdiction,  was  not  supported  by  the 
nited  States  and  is  not  international  law.  Second, 
e  United  Nations  Legal  Principles  Resolution 
>es  not  directly  alter  the  right  of  seabed  exploita- 
>n.  The  position  of  the  United  States  is  that  there 
a  present  right  to  exploit  the  deep  seabed  until  a 
eaty  is  established.  A  practical,  interim  basis  of 
•ep  ocean  mining  experience  will  be  provided  by 
mate  bill  2801 ,  which  will  be  of  great  value  to  the 
nited  Nations  Seabed  Committee  concerning  the 
epa ration  of  a  treaty.  (Horwitz-Florida) 
72-08032 


RAWBRIDGE    OPERATION    REGULATIONS 

iPPOSITION   TO  REGULATIONS  ON   BASIS 

F  RIVER  POLLUTION), 

ashington,  D.C.  Office  of  Marine  Environment 

d  Systems. 

.M.  Benkert. 

:deral  Register,  Vol  37,  No  66,  p  6846-6847, 

)ril5, 1972. 

:scriptors:  'Navigable  rivers,  'Bridges,  'Coast 
lard  regulations,  'Maryland,  'Massachusetts, 
>ating  regulations,  Navigable  waters,  Environ- 
:ntal  effects,  Boating,  Navigation,  Recreation 
mand,  Recreation,  Social  needs,  Public  rights, 
ater  pollution  sources,  Wetlands, 
entifiers:  'Drawbridge  operation,  'North  River 
ass),  'SinepuxentBay  (Md). 

awbridge  operation  regulations  on  North  River, 
issachusetts  and  Sinepuxent  Bay,  Maryland  are 
rein  adopted.  The  regulations  are  intended  to 


protect  the  public  right  to  free  and  unobstructed 
navigation  on  the  navigable  waters  of  the  United 
States.  Letters  received  in  opposition  to  the  North 
River  regulation  objected  to  the  use  of  the  River 
by  large  recreational  craft  and  the  ensuing  pollu- 
tion, river  bank  erosion,  and  marsh  area  damage. 
The  Massachusetts  Department  of  Natural 
Resources,  however,  reported  the  regulation 
would  not  have  any  deleterious  long-range  effects 
on  the  North  River  and  its  wetlands.  No  objections 
were  registered  to  the  Sinepuxent  Bay  regulation. 
(Ilkson-Florida) 
W72-08033 


NAVIGABLE     WATERS     SAFETY     AND     EN- 
VIRONMENTAL QUALITY  ACT. 

Congress,  Washington,  D.C;  and  Committee  on 

Commerce  (U.S.  Senate). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08034 


FEDERAL  WATER  POLLUTION  CONTROL 
ACT  OF  1972. 

Congress,  Washington,  D.C;  and  House, 
Washington,  D.C. 

Congressional  Record,  Vol  118,  No  40,  p  E2630- 
2632  (daily  ed.)  March  16, 1972. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Water  quality  standards,  'Pollution,  Abate- 
ment, 'Water  pollution  control,  'Political  aspects, 
Environmental  effects.  Waste  disposal,  Economic 
feasibility,  Economics,  Water  quality,  Water 
quality  control,  Legislation,  Water  pollution, 
Legal  aspects,  Technology,  Waste  treatment, 
Planning,  Water  Quality  Act,  Permits,  Law  en- 
forcement. 

Identifiers:  'National  Environmental  Protection 
Act. 

Congressman  Dingell  inserted  a  letter  and  com- 
ments from  the  League  of  Women  Voters  into  the 
Record.  The  House  version  of  the  Water  Pollution 
Control  Act  of  1972  is  criticized  by  the  League 
because  it  does  not  contain  the  zero  discharge 
goals  and  effluent  requirements  which  constitute 
the  essence  of  the  Senate  bill.  Also  absent  is  pro- 
tection for  workers  whose  plants  may  be  closed  by 
strict  environmental  regulations.  The  House  bill 
also:  (1)  limits  citizen  suits  against  polluters,  (2) 
removes  the  federal  permit  program  from  En- 
vironmental Protection  Agency  review,  and  (3) 
weakens  the  Fish  and  Wildlife  Coordination  Act 
and  the  National  Environmental  Policy  Act.  A 
Business  Week  article  which  examined  the  change 
in  philosophy  in  water  pollution  control,  from 
water  quality  standards  to  direct  effluent  limits,  is 
also  included.  (Ilkson-Florida) 
W72-08035 


HOTCHKISS  GROVE  ASS'N.  V.  WATER 
RESOURCES  COMM.  (JUDICIAL  REVIEW  OF 
PERMITS  ALLOWING  PIER  CONSTRUCTION 
ON  NAVIGABLE  WATERS). 

282  A.2d  890-894  (Conn.  1971). 

Descriptors:  'Connecticut,  'Administrative  deci- 
sions, 'Navigable  waters,  'Riparian  rights,  'Piers, 
Littoral,  Legal  aspects,  Judicial  decisions,  Ad- 
ministrative agencies,  Permits,  Flow,  Recreation, 
Adjacent  landowners,  Common  law,  Beaches,  Ac- 
cess routes,  Beds,  Public  access,  Relative  rights, 
Supervisory  control  (Power),  Legislation,  Adjudi- 
cation procedure. 

Plaintiff  littoral  land  owning  corporation  appealed 
defendant  water  resources  commission's  grant  of 
permission  to  an  adjoining  landowner  to  construct 
a  pier  on  Long  Island  Sound.  Plaintiff  contended 
that  defendant's  authority  to  regulate  the  erection 
of  structures  on  tidal,  coastal,  or  navigable  waters 
with  regard  for  erosion,  improved  navigation, 
recreation,  adjoining  land  use,  pollution  control, 
state  properties,  and  the  right  of  parties,  was  un- 


lawfully delegated.  Plaintiff  further  contended  that 
the  reviewing  court  had  excluded  evidence  show- 
ing the  pier's  adverse  effects.  Plaintiff  also  con- 
tended that  defendant  had  previously  denied  per- 
mission to  construct  the  same  pier.  The  Connec- 
ticut supreme  court  held  that  Connecticut's  statu- 
tory standards  for  the  regulation  of  structures  on 
state  waters  were  adequate  and  lawful.  The  court 
ruled  that  an  upland  owner's  right  to  construct  a 
pier  is  subject  to  the  right  of  the  public  and  ad- 
jacent landowners.  The  court  further  held  that  in 
reviewing  an  ex  parte  hearing,  the  court  would 
hear  evidence  de  novo  as  to  facts  on  which  the 
decision  was  based.  The  court  ruled  that  the 
reviewing  court  should  receive  evidence  concern- 
ing the  prior  application  to  construct  a  pier.  A  new 
trial  was  granted.  (Grant-Florida) 
W72-08036 


CONTINUING  RESOLUTION  FOR  WATER 
POLLUTION  CONTROL, 

Congress,     Washington,     D.C;     and     House, 

Washington,  D.C. 

J.  F.  Kemp. 

Congressional  Record,  Vol  118,  No  10,  E640-641 

(daily  ed.)  January  31, 1972. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Lake  Erie,  'Water  pollution  control, 
'Financing,  'Government  finance,  Legislation, 
Great  Lakes,  Waste  treatment,  Sewage  disposal, 
Federal  government,  State  governments,  Political 
aspects,  Social  aspects,  Administrative  agencies, 
Treatment  facilities,  Universities,  Water  pollution 
effects,  Eutrophication,  Federal  budget. 

The  resolution  is  designed  to  continue  programs 
under  the  Federal  Water  Pollution  Control  Act 
which  have  expired.  Amendments  to  the  Act  are 
still  in  committee  and  the  resolution  will  prevent 
water  pollution  control  programs  from  terminat- 
ing. The  resolution  can  also  be  used  for  a  major 
crash  program  to  restore  Lake  Erie.  The  bill  ex- 
tends section  5  (n)  of  the  Act  and  provides  $45  mil- 
lion for  research,  investigation,  training,  and  infor- 
mation programs  through  June  1972.  The  bill 
authorizes  $7  million  for  research  and  develop- 
ment under  section  6  (e).  The  bill  provides  $6  mil- 
lion for  state  programs  through  June  1972;  it  pro- 
vides added  funds  for  waste  treatment  facilities 
under  section  8  (d)  of  the  Act.  It  also  extends  sec- 
tion 8  (c)  of  the  Act  under  which  states  may  be 
reimbursed  for  the  federal  share  of  prefinanced 
projects.  The  reimbursement  provision  is  needed 
to  prevent  loss  of  the  momentum  of  the  past  two 
years.  Another  reason  for  passage  of  this  resolu- 
tion is  that  salaries  are  being  paid  without 
authorization.  A  lengthy  letter  from  Dr.  Robert  A. 
Sweeney,  Director  of  the  Great  Lakes  Laborato- 
ry, is  included.  (Grant-Florida) 
W72-08037 


STATE        DEPARTMENT        OF        NATURAL 

RESOURCES  V.  CLINTONVILLE  (MUNICIPAL 

LIABILITY     FOR     FISHKILLS     RESULTING 

FROM      UNAUTHORIZED      LOWERING      OF 

POND). 

191  N.W.2d  866-872  (Wis.  1971). 

Descriptors:  'Wisconsin,  'Damages,  'Fishkill, 
'Administrative  agencies,  'Water  levels,  Water 
pollution,  Water  pollution  effects,  Mortality, 
Navigable  waters,  Impaired  water  quality.  Tur- 
bidity, Water  quality,  Silting,  Water  pollution 
sources,  Fish,  Judicial  decisions,  State  govern- 
ments, Flow  control,  Aquatic  habitats,  Lake 
stages,  Negligence,  Administrative  decisions. 

Plaintiff  State  Department  of  Natural  Resources 
(DNR)  sought  to  recover  $34,528  in  damages  on 
grounds  that  defendant  city  lowered  the  water 
level  in  a  city  pond  without  DNR  permission  and 
thereby  unlawfully  caused  the  death  of  numerous 
fish.  When  water  levels  are  rapidly  lowered  turbu- 
lence causes  silt  to  fill  fishes  gills,  killing  them; 
therefore,  in  Wisconsin  all  lowerings  are  required 
by  statute  to  be  with  the  permission  and  under  the 
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supervision  of  the  DNR.  Defendant  twice  rapidly 
lowered  a  city  pond.  Plaintiff  argued  that  it  was 
negligence  per  se  not  to  obtain  DNR  permission 
and  th-t  a  statute  allowing  civil  actions  for  unlaw- 
fully killing  fish  imposed  absolute  liability.  The 
Supreme  Court  of  Wisconsin  denied  recovery  and 
held  that  even  though  the  lowering  was  without 
DNR  permission  and  a  violation  of  a  DNR  order 
which  had  the  effect  of  law,  the  statute  providing 
for  civil  actions  did  not  create  absolute  liability. 
The  court  noted  that  the  civil  action  statute  only 
encompassed  acts  expressly  prohibited  by  certain 
state  laws,  and  that  the  act  of  lowering  a  pond 
without  DNR  permission  was  not  therein 
prohibited.  The  lower  court's  decision  finding  de- 
fendant not  liable  was  affirmed.  (Blank-Florida) 
W72-08038 


ROMART  PROPERTIES,  INC.  V.  CITY  OF 
NEW  ROCHELLE  (RELATIVE  RIGHTS  AS  TO 
OWNERSHIP  OF  BED  OF  SALT  WATER 
POND). 

324  N.Y.S.2d  277-286  (Sup.  Ct.  1971). 

Descriptors:  'New  York,  'Riparian  land,  'Ripari- 
an waters,  'Ownership  of  beds,  'Judicial  deci- 
sions, Ponds,  Navigable  waters,  Public  rights, 
Land  tenure,  Adverse  possession,  Zoning,  State 
governments,  Sounds,  Public  lands,  Adjacent  lan- 
downers, Local  governments,  Beds  under  water. 

Plaintiff  title  successors  to  a  royal  grant  recipient 
sought  to  establish  ownership  of  a  pond  bed.  The 
pond  was  located  at  the  end  of  a  salt  water  creek 
and  contained  no  fresh  water.  Defendant  city  as- 
serted title  under  riparian  rights  allegedly  arising 
from  the  construction  of  a  road  over  a  portion  of 
the  pond.  The  state  counterclaimed,  asserting  title 
to  the  bed  as  an  arm  of  a  state  owned  sound.  The 
Westchester  County  New  York  Supreme  Court 
held  that  unambiguous  royal  grants  convey  title  to 
submerged  lands  within  the  grant.  The  court  noted 
that  plaintiffs'  grant,  including  islands  not  other- 
wise disposed  of  and  surrounding  land,  had  been 
known  as  a  separate  body  of  water  for  260  years 
and  assessed  and  taxed  by  defendant  city.  There- 
fore, the  court  held  that  title  was  in  plaintiffs  as 
successors  in  title,  rather  than  in  the  state  as 
owner  of  the  sound.  The  court  rejected  defendant 
city's  claim  of  riparian  rights,  stating  that  sub- 
merged land  is  still  treated  as  such  even  after  it  is 
filled.  Although  not  ruling  on  the  issue,  the  court 
noted  that  adverse  possession  does  not  ripen  into 
title  against  the  sovereign.  (Blank-Florida) 
W72-08039 


ORAL    PROCEEDINGS-CANADA'S    ANTI-PO- 
LLUTION LEGISLATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08040 


REGULATION  OF  HARD-MINERAL  MINING 
ON  THE  CONTINENTAL  SHELF, 

Oregon  Univ.,  Eugene.  School  of  Law. 

J.  L.  Jacobson,  and  T.  A.  Hanlon. 

Oregon  Law  Review,  Vol  50,  p  425-461,  Spring 

1971. 122  ref,  1  append. 

Descriptors:  'Continental  shelf,  'Mining,  'Regu- 
lation, 'Administrative  agencies,  Multiple-pur- 
pose projects,  Social  aspects,  Monitoring,  Mineral 
industry,  Mining  engineering,  Excavation,  Ex- 
ploration, Exploitation,  Submerged  Lands  Act, 
Marine  geology,  Oceans,  Capital  costs,  Adminis- 
trative costs,  Damages,  Income,  Environmental 
engineering,  Environmental  effects,  Water  pollu- 
tion sources. 

Identifiers:  Absolute  liability,  Contiguous  zone, 
Coastal  waters. 

Proposed  environmental  and  multiple-use  regula- 
tions for  a  continental  shelf  hard-mineral  mining 
management  scheme  are  discussed.  The  technical 
and  economic  assumptions  underlying  the 
proposed  regulations  are  listed.  A  preliminary  step 
in  a  regulatory  system  is  the  creation  of  a  govern- 


mental agency  to  control  the  environmental  aspect 
of  all  governmental  activity  Two  categories  of 
regulations  are  considered:  one  concerns  environ- 
mental protection  and  multiple  use;  the  other  con- 
cerns administration  and  revenue.  General  provi- 
sions of  the  multiple-use  and  environmental  pro- 
tection category  would  include:  (1)  monitoring  of 
operations,  (2)  absolute  liability  for  damage,  (3) 
aesthetic  and  ecological  damage,  and  (4)  criminal 
penalties.  Exploration  and  extraction  features  of 
such  provisions  include:  (1)  application  for  permit, 
(2)  consultation  with  other  agencies,  (3)  public 
hearing,  and  (4)  permit  terms.  These  features  are 
discussed  in  detail,  including  specific  limitations 
on  construction  of  artificial  structures  and  restora- 
tion of  the  mined  area.  Administration  and 
revenue  features  are  also  discussed.  While  most  of 
the  specialized  ocean  resource  agencies  should  be 
combined  for  efficiency  purposes,  the  environ- 
mental monitoring  agency  should  be  separate.  The 
appendix  includes  a  table  of  management  patterns 
for  each  state.  (Grant-Florida) 
W72-08041 


ORGANIZING  TO  PROBE  THE  OCEANS:  AN 
EXERCISE  IN  POLITICAL  SCIENCE, 

Miami  Univ.,  Fla.  Coll.  of  Law. 

T.  A.  Clingan,  Jr. 

Oregon  Law  Review,  Vol  50,  p  398-424,  Spring 

1971.  78  ref. 

Descriptors:  'Governmental  interrelations, 
'Oceanography,  'Administrative  agencies, 
'Political  aspects,  Decision  making,  Legislation, 
Adoption  of  practices,  Institutional  constraints, 
Oceans,  Marine  fisheries,  Federal  government, 
Political  constraints,  Regulation,  Legal  aspects, 
Administrative  decisions,  Jurisdiction. 

Technological  developments  have  dictated  that  the 
United  States  unify  all  civil  oceanographic  efforts 
in  one  governmental  organization.  The  historical 
development  and  creation  of  the  National  Oceanic 
and  Atmospheric  Administration  (NOAA)  is 
detailed.  Congressional  proposals  and  action  relat- 
ing to  the  reorganization  are  analyzed,  and  the 
1969  report  by  the  Commission  on  Marine 
Science,  Engineering  and  Resources,  recommend- 
ing creation  of  NOAA,  is  compared  to  the  Nixon 
proposal.  The  primary  differences  involved  are 
that:  (1)  the  Coast  Guard  is  excluded  from  the 
Agency  by  the  Nixon  proposal,  (2)  the  Nixon 
proposal  placed  the  Agency  in  the  Department  of 
Commerce  instead  of  making  it  independent,  and 
(3)  the  Nixon  proposal  merely  relocated  existing 
programs.  Political  developments  which  resulted 
in  the  Nixon  proposal  are  analyzed.  It  is  concluded 
that  NOAA's  lack  of  independence  and  exclusion 
of  some  of  the  proposed  programs  from  its  control 
present  potential  problems.  However,  the 
willingness  of  Congress  to  give  the  Agency  powers 
it  may  need  and  the  effectiveness  of  the  Agency's 
administration  will  determine  if  NOAA  can  do  its 
job.  (Grant-Florida) 
W72-08042 


ENVIRONMENTAL  LAW--THE  PUBLIC  TRUST 
DOCTRINE:  A  USEFUL  TOOL  IN  THE 
PRESERVATION  OF  SAND  DUNES, 

North  Carolina  Law  Review,  Vol  49,  p  973-978, 
August  1971. 26  ref. 

Descriptors:  'Beach  erosion,  'Shore  protection, 
'Dunes,  'North  Carolina,  Usufructuary  right, 
Storms,  Weathering,  Riparian  land.  Riparian 
rights,  Public  rights,  State  governments,  Adminis- 
trative agencies,  Judicial  decisions,  Constitutional 
law,  State  jurisdiction,  Administrative  decisions, 
Permits,  Coasts,  Beaches,  Legislation. 
Identifiers:  'Public  trust  doctrine,  'Littoral  rights, 
Coastal  waters. 

Sand  dunes  along  the  North  Carolina  coast  serve 
to  protect  against  storms  and  the  action  of  the  At- 
lantic Ocean.  North  Carolina  statutes  prohibit 
damage  to  or  removal  of  sand  dunes  except  where 


authorized  by  administrative  permit.  There  are, 
however,  situations  where  the  state  attorney 
general  should  stop  such  removal  even  when  it  is 
authorized  by  permit.  The  special  nature  of  sand 
dunes  justifies  state  control.  The  public  trust  doc- 
trine can  be  used  to  protect  these  lands  after  ad- 
ministrative safeguards  have  failed.  The  rule  that 
the  riparian  right  is  property  and  must  be  enjoyed 
in  due  subjection  to  public  rights  should  apply  to 
those  who  own  littoral  rights  in  coastal  property. 
This  property,  in  which  the  people  are  interested, 
should  be  protected  by  the  state.  To  counteract 
pressure  on  administrative  agencies  by  groups 
seeking  to  remove  sand  dunes,  the  North  Carolina 
Attorney  General's  Department  should  use  the 
public  trust  doctrine  to  protect  coastline  property. 
(Nielsen-Florida) 
W72-08044 


QUESTIONS     AND     ANSWERS     ON     WATER 
QUALITY  STANDARDS. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08099 


ANTDDEGRADATION. 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08108 


LIAISON  -  KEY  TO  HIGHWAY  AND  AGRICUL- 
TURAL DRAINAGE  PROGRAMS, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

C.  J.  W.  Drablos,  and  B.  A.  Jones,  Jr. 
Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol.  95,  No. 
IR1,  p  185-197,  March,  1969. 1  fig,  3  ref. 

Descriptors:  'Agriculture,  'Drainage,  Legislation. 
'Highways,  Water  laws,  'Inter-agency  coopera- 
tion, Planning,  Legal  aspects. 
Identifiers:  'Liaison  programs. 

The  solution  of  highway  and  agricultural  drainage 
problems  reguires  knowledge  of  engineering  prac- 
tices and  laws  enacted  by  a  particular  jurisdiction. 
However,  many  of  the  problems  that  exist  today 
have  been  the  result  of  a  lack  of  understanding  or 
willingness  of  the  various  interests  to  accept  their 
legal  responsibilities  rather  than  a  lack  of  technical 
knowledge.  Communication  or  the  exchange  of 
ideas  and  information  is  essential  so  that  the 
highway  authority  can  acquaint  the  landowners 
with  proposed  highway  improvements  at  an  early 
stage  of  planning  and  also  learn  their  plans  for  con- 
servation and  drainage  improvements  The 
development  of  a  memorandum  of  understanding 
between  the  various  agencies,  organizations,  and 
landowners  involved  is  the  first  step  in  solving  mu- 
tual problems.  Then  the  outlining  of  specific  lines 
of  communication  is  necessary  if  each  agency  is  to 
fulfill  its  responsibilities.  Some  experiences  are 
described  and  some  procedures  to  follow  to  meet 
the  challenge  for  better  solutions  to  highway  and 
agricultural  drainage  problems  are  suggested.' 
(Skogerboe-Colorado  State) 
W72-08115 


REGIONAL      MANAGEMENT      OF      WASTE 
SYSTEMS-ONE  STATE'S  APPROACH, 

Maryland  Environmental  Service,  Annapolis. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08149 


WHOLESALING       ENVIRONMENTAL      SER 
VICES, 

Maryland  Environmental  Service,  Annapolis. 
T.  D.  McKewen. 

Environmental  Science  and  Technology,  Vol.  6 
No.  4,  p  324-329,  April  1972.  2  photo,  1  map. 
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lescriptors:  'Environment,  *State  governments, 
Maryland,  "Waste  disposal,  "Institutions, 
lanning,  Financing,  Liquid  wastes,  Solid  wastes, 
ientifiers:  "Environmental  services. 

[afyland  Environmental  Service  (MES),  which 
spresents  a  new  governmental  approach  to  en- 
ironmental  problems,  is  described.  MES  departs 
om  the  traditional  state  role  of  pollution  regula- 
>r  and  provider  of  financial  assistance.  The  state 
ecomes  a  full  partner  with  its  subdivisions  and  in- 
iistry  by  providing  services  ranging  from 
lanning,  design,  financing,  construction,  opera- 
on,  and  maintenance  of  liquid  and  solid  wastes 
eatment,  reclamation,  and  disposal  facilities. 
[ES  has  historical  roots  in  river  basin  planning  in 
le  US,  and  there  are  similar  organizations  in 
peration  in  New  York,  Ohio,  and  Ontario, 
anada.  MES  is  a  statewide  utility  created  to  pro- 
ide  liquid  and  solid  waste  services  to  counties, 
lunicipalities,  and  industry.  The  Service  develops 
juid  waste  river  basin  plans  and  solid  waste  re- 
onal  plans.  MES  has  the  power  to  finance, 
anage  design  and  construction,  and  operate  and 
aintain  liquid  and  solid  waste  facilities.  The  ad- 
intages  of  the  MES  system  include:  (1)  ability  to 
:t  as  an  agent  on  behalf  of  a  number  of  individual 
itities;  (2)  provision  of  opportunities  for  small 
immunities  to  achieve  economies  of  scale  which 
e  usually  only  available  to  larger  cities,  and  (3) 
le  ability  to  provide  centralized  and  highly  spe- 
alized  resources  which  individual  jurisdictions 
innot  normally  provide  themselves.  Funding  is 
:hieved  through  general  appropriations,  bond 
des,  revenues,  and  grants.  All  the  Service's  ac- 
uities are  self  supporting,  with  the  exception  of 
lanning  costs.  The  prospects  for  success  seem  ex- 
sllent.  (Strachan-Chicago) 
^72-08161 


CEAN  AFFAIRS  BIBLIOGRAPHY,  A 
ELECTED  LIST  EMPHASIZING  INTERNA- 
IONAL  LAW,  POLITICS  AND  ECONOMICS 
F  OCEAN  USES. 

'oodrow  Wilson  International  Center  for 
cholars,  Washington,  D.C.  Ocean  Series  No  302, 
eptember  1971.  201  p,  Price:  $1.25. 

escriptors:  "Bibliographies,  "Oceans,  "Interna- 
onal  law,  Control,  Coordination,  Fisheries,  Fish 
lanagement,  Water  pollution,  Water  pollution 
jntrol.  Nuclear  wastes,  Path  of  pollutants,  Ships, 
'ater  pollution  sources,  Foreign  research, 
ceanography,  Documentation,  International 
aters,  Military  aspects,  Continental  shelf, 
stuarine  environment. 

n  author  index  is  provided  for  the  1685  entries 
hich  deal  principally  with  international  law, 
:ean  uses,  and  major  proposals  to  extend  the 
average  of  law  and  cooperative  practices.  The  en- 
ies  are  listed  under  the  subjects:  reference 
orks,  boundaries,  territorial  waters,  seabed,  con- 
nental  shelf,  resources,  living  resources,  pollu- 
on,  shipping,  military,  research.  About  30  of  204 
ltries  in  the  pollution  section  concern  nuclear 
astes  or  nuclear  ships.  Many  of  the  254  entries  in 
le  living  resources  section  involve  pollution  of 
sheries,  but  none  are  primarily  concerned  with 
idioactivity.  (Bopp-ORNL) 
'72-08238 


'ASTE  MANAGEMENT  FOR  FEEDLOTS, 

ebraska  Univ.,  Lincoln.  Coll.  of  Agriculture, 
or  primary  bibliographic  entry  see  Field  05G. 
'72-08305 


ENATE,  86-0,  BACKS  MAJOR  WATER  POL- 
UTION  CONTROL  BILL. 

ongressional  Quarterly  Weekly  Report,  Vol  29,  p 
113-2317,  November  13, 1971. 

escriptors:    "Federal   Water  Pollution  Control 
ct,  "Pollution  abatement,  "Water  pollution  con- 


trol, "Political  aspects,  Water  quality  control,  Per- 
mits, Legislation,  Water  pollution  treatment, 
Water  pollution  sources,  Treatment  facilities, 
Waste  treatment,  Sewage  effluents,  Sewage  treat- 
ment, Navigable  waters,  Regulation,  Penalties 
(Legal),  Governmental  interrelations,  Federal  ju- 
risdiction, Local  governments,  Grants,  Adminis- 
trative agencies,  Industrial  wastes,  Municipal 
wastes,  Water  quality  standards,  Pollution  taxes 
(Charges). 

The  unanimously  passed  Senate  Bill  S2770  would 
amend  the  Federal  Water  Pollution  Control  Act  by 
increasing  the  federal  investment  in  sewer  con- 
struction and  waste  treatment  facilities,  requiring 
local  governments  to  charge  user  fees  for  industri- 
al waste  treatment,  requiring  federal  permits  for 
discharging  wastes  into  navigable  waters,  and 
requiring  industrial  polluters  to  install  the  latest 
abatement  equipment.  Radioactive  dumping  would 
be  prohibited  and  ocean  dumping  would  require  a 
federal  license.  Background  information  concern- 
ing congressional  hearings  and  expired  or  lapsed 
programs  replaced  by  the  Bill  is  included.  Commit- 
tee action  is  discussed.  A  major  change  is 
proposed  from  water  quality  standards  to  effluent 
limits  as  an  enforcement  mechanism.  Contrasting 
views  are  presented,  and  floor  action  is  discussed. 
The  only  major  amendment  to  the  Bill  was  an  $800 
million  program  for  loans  to  small  businesses.  A 
conflict  over  Corps  of  Engineer  approval  for 
dredged  material  dumping  was  resolved  by  per- 
mitting Corps  approval,  subject  to  a  finding  by  the 
Environmental  Protection  Agency  that  the  dump- 
ing would  harm  water  supplies.  Two  amendments 
relating  to  funding  were  defeated.  Provisions  of 
the  Bill  are  briefly  summarized.  (Grant-Florida) 
W72-08308 


REPRESENTATIVES  ABZUG  AND  RANGEL 
CRITIQUE  OF  WATER  POLLUTION  BILL 
IDENTIFIES  ITS  WEAKNESSES. 

Congressional  Record,  Vol.  118,  No.  40,  p.  E2652- 
2660  (daily  ed.)  March  16, 1972. 

Descriptors:  "Environmental  effects,  "Federal 
Water  Pollution  Control  Act,  "Water  quality  stan- 
dards, "Legislation,  "Waste  disposal,  Water  quali- 
ty, Water  quality  standards,  "Legislation,  "Waste 
disposal,  Water  quality,  Water  quality  control, 
Water  pollution,  Legal  aspects,  Law  enforcement, 
Technology,  Waste  treatment,  Economics,  Per- 
mits, Planning,  Water  Quality  Act,  Jurisdiction, 
Federal  jurisdiction,  State  jurisdiction,  Rivers  and 
Harbors  Act. 

Identifiers:  Standing  (Legal),  National  Environ- 
mental Policy  Act. 

The  House  version  of  the  Federal  Water  Pollution 
Control  Act  of  1972  is  criticized  as  a  step 
backward.  Representatives  Abzug  and  Rangel  feel 
that  the  House  bill  has  no  effective  water  quality 
goals  or  effluent  limitations.  The  bill  would  repeal 
federal  control  over  waste  discharge  permits.  It 
would  also  allow  states  to  set  low  pollution  stan- 
dards and  thereby  attract  industry  from  states  with 
high  standards.  The  bill  also  seeks  to  weaken  the 
National  Environmental  Policy  Act  and  the  Fish 
and  Wildlife  Coordination  Act,  as  well  as  effec- 
tively repealing  the  1899  Refuse  Act.  Water  quality 
decisions  would  be  taken  away  from  the  Environ- 
mental Protection  Agency  and  given  to  agencies 
with  narrower  environmental  concern.  Citizen 
suits  would  be  limited.  In  certain  instances  the  bill 
gives  polluters  immunity  from  enforcement  ac- 
tions by  the  Environmental  Protection  Agency. 
The  oil  industry  would  be  exempted  from  certain 
controls,  and  the  bill  would  discourage  develop- 
ment of  new  technology.  A  letter  signed  by  eleven 
other  Congressmen  listed  the  same  basic  objec- 
tions. A  summary  of  positive  aspects  of  the  Refuse 
Act  Permit  Program  is  included.  (Ilkson-Florida) 
W72-08309 


RESOLUTION  OF  MINNESOTA  POLLUTION 
CONTROL  AGENCY. 

Congressional  Record,  Vol.  118,  No.  42,  p.  E2767 
(daily  ed.)  March  20, 1972. 

Descriptors:  "Federal  Water  Pollution  Control 
Act,  "Water  quality  standards,  "Water  pollution 
control,  "Pollution  abatement,  Legislation,  Politi- 
cal aspects,  Regulation,  Legal  aspects,  Law  en- 
forcement, Federal  government,  State  govern- 
ments, Governmental  interrelations,  Project 
planning,  Effluents,  Environmental  effect;,  Ad- 
ministrative agencies,  "Minnesota. 

Representative  Dingell  inserted  into  the  Record  a 
resolution  of  the  Minnesota  Pollution  Control 
Agency  concerning  the  clean  water  package  under 
consideration  by  Congress.  Any  major  legislation 
to  amend  the  Federal  Water  Quality  Act  should 
contain  the  following  five  provisions:  (1)  the 
federal  government  must  have  the  right  to  veto 
state  permits  issued  to  individuals  who  discharge 
effluent  in  intrastate  waters;  (2)  individual  states 
must  be  allowed  to  set  pollution  control  standards 
stronger  than  minimum  federal  standards;  (3)  1985 
must  be  designated  as  the  deadline  for  achieving 
zero  discharge  of  pollutants  into  the  nation's 
waters,  and  this  should  be  a  national  policy;  (4) 
and  citizen  or  group  should  be  given  standing  to 
sue  to  abate  pollution  or  to  challenge  any  arbitrary 
and  unfounded  administrative  action;  and  (5)  the 
spirit  and  letter  of  the  National  Environmental 
Policy  Act  must  be  followed,  and  all  of  the  infor- 
mation required  in  environmental  impact  state- 
ments must  be  obtained  before  granting  effluent 
discharge  permits.  (Horwitz-Florida) 
W72-08310 


INTERSTATE  WATERS  OF  STATE  OF 
ALABAMA;  PROPOSED  WATER  QUALITY 
STANDARDS, 

Environmental  Protection  Agency,  Washington, 

DC. 

W.  D.  Ruckelshaus. 

Federal  Resigster,  Vol.  37,  No.  49,  p.  5260-5262, 

March  11,  1972.  1  tab. 

Descriptors:  "Federal  Water  Pollution  Control 
Act,  "Water  quality  standards,  "Alabama,  "Water 
quality  control,  Interstate  rivers,  Environmental 
effects,  Governmental  interrelations,  Wastes, 
Waste  disposal,  Waste  treatment,  Radioactivity, 
Temperature  control,  Bacteria,  Toxicity,  Dis- 
solved oxygen,  Turbidity,  Regulation,  Legislation, 
Water  quality ,  Water  pollution  control. 

Notice  is  herein  provided  of  proposed  regulations 
setting  forth  water  quality  standards  for  the  in- 
terstate waters  of  Alabama.  Interstate  waters  to 
which  the  regulations  would  apply  are  listed.  It  is 
intended  that  the  quality  of  the  interstate  waters  of 
Alabama  not  be  lower  than  the  quality  existing  at 
the  date  of  implementation.  Requirements  for  tem- 
perature change,  dissolved  oxygen,  bacteria, 
radioactivity,  turbidity,  toxicity,  and  waste  treat- 
ment are  included.  Implementation  plans  and 
procedures  for  revision  of  the  standards  are  set 
forth.  (Ilkson-Florida) 
W72-08311 


FEDERAL    CONTROL    OF    WATER    POLLU- 
TION: THE  REFUSE  ACT  PERMIT  PROGRAM, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08314 


INTERSTATE  ENVIRONMENT  COMPACT. 

Committee  on  Public  Works  (U.  S.  Senate).  Sub- 
committee on  Air  and  Water  Pollution. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08315 


WATER     RESOURCES     DEVELOPMENT     IN 
WISCONSIN. 

Corps  of  Engineers,  Chicago,  111.  North  Central 
Div. 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


For  primary  bibliographic  entry  see  Field  08A. 
W72-08316 


WATER     RESOURCES     DEVELOPMENT     IN 
MINNESOTA. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08317 


WATER     RESOURCES     DEVELOPMENT     IN 
MICHIGAN. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08318 


ZERO  DISCHARGE:  NATIONAL  GOAL  OR  NA- 
TIONAL CALAMITY, 

Department  of  Commerce,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08319 


WATERSHED  FIELD  INSPECTIONS-1971. 

Committee  on  Public  Works  (U.  S.  House).  Sub- 
committee on  Conservation  and  Watershed. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08320 


ENVIRONMENTAL  AWAKENING-MESSAGE 
FROM  THE  PRESIDENT  OF  THE  UNITED 
STATES, 

R.  Nixon. 

Congressional  Record,  Vol.  118,  No.  16,  H840-845 

(daily  ed.)  February  8, 1972. 

Descriptors:  'Water  pollution  control,  'Waste 
disposal,  'Wetlands,  *Oil  pollution,  'Legislation, 
Sediment  control,  Soil  contamination,  Pesticide 
toxicity,  Toxins,  Lead,  Wildlife,  Land  use,  Parks, 
Sulfur  compounds,  Recycling,  Water  pollution, 
Groundwater  pollution,  Sulfur,  Sediments,  Toxici- 
ty, Fish. 

The  President  reviewed  programs  sent  to  Congress 
in  his  1971  environmental  message.  He  indicated 
that  while  most  of  the  suggested  legislation  had 
been  the  subject  of  Congressional  hearings,  none 
of  it  had  received  final  congressional  action;  he 
urged  such  action  in  1972.  The  remainder  of  the 
speech  presented  proposals  which  should  be  con- 
sidered by  Congress.  The  President  proposed  that 
guidelines  and  requirements  be  established  to 
regulate  disposal  of  toxic  wastes.  The  increasing 
disposal  of  such  wastes  on  land  imposes  a  constant 
danger  to  underground  and  surface  waters.  He 
also  called  for  regulatory  programs  to  control  sedi- 
ment from  earth-moving  activities  such  as  building 
and  road  construction  which  affects  water  quality. 
Other  water  resources  related  proposals  included  a 
plan  to  protect  wetlands  through  a  limitation  on 
tax  benefits  from  coastal  wetland  development. 
Lastly,  he  called  for  continued  cooperation  in  the 
international  movement  to  control  marine  pollu- 
tion. In  addition  to  these  water  resource  proposals, 
the  President  listed  numerous  other  environmental 
areas  where  legislation  is  needed.  These  areas  in- 
cluded air,  land  use,  energy,  endangered  species, 
recycling  and  lead  base  paint  poisoning.  (Nielsen- 
Florida) 
W72-08321 


THE  WATERSHED  PROTECTION  AND  FLOOD 
PREVENTION  PROGRAM, 

U.S.  Congress,  Washington,  D.C;  and  Senate, 

Washington,  D.C. 

H.  E.Talmadge. 

Congressional  Record,  Vol.  118,  No.  12,  S978-980 

(daily  ed.)  February  2, 1972. 

Descriptors:  'Watershed  management,  'Project 
benefits,  'Environmental  effects,  'Channel  im- 
provement, 'Watershed  Protect,  and  Flood  Prev. 
Act,  Water  supply,  Watersheds  (Basins),  Siltation, 


Economics,  Recreation,  Land  use,  Land  manage- 
ment, Floods,  Flood  control,  Legislation,  Cost 
analysis,  Fish  and  wildlife,  Channeling,  Federal 
government,  Agricultural  runoff. 
Identifiers:  National  Environmental  Policy  Act. 

The  Watershed  Protection  and  Flood  Prevention 
Program  has  improved  the  economy  of  project 
areas,  increased  recreational  opportunities,  and 
enhanced  fish  and  wildlife  growth.  Senate  bill  2981 
would  make  needed  changes  in  the  Program  by 
providing  federal  funds  for  municipal  water  pro- 
jects, fostering  better  land  use,  and  funding  pro- 
grams to  control  agricultural  pollution.  A  speech 
delivered  by  Undersecretary  of  Agriculture  J.  Phil 
Campbell  was  inserted  into  the  Record.  He  feels 
the  Program's  critics  see  only  the  negative  aspects. 
The  Program  has  positive  economic  and  environ- 
mental effects.  It  also  retards  siltation,  provides 
municipalities  with  a  dependable  water  supply, 
and  creates  recreational  opportunities.  Through  an 
integrated  approach  losses  in  any  area  are  offset 
by  gain  in  others,  yielding  a  net  gain.  Environmen- 
tal impact  statements  are  being  prepared  for  both 
existing  and  planned  projects.  Only  projects 
planned  over  a  decade  ago  pose  any  serious  ad- 
verse environmental  effects.  These  constitute  a 
small  percentage  of  projects.  Guidelines  for 
review  and  development  of  watersheds  are  listed. 
New  projects  include  all  environmental  considera- 
tions and  comply  fully  with  the  National  Environ- 
mental Policy  Act.  Project  planning  takes  into  ac- 
count both  environmental  and  economic  factors. 
(Ilkson-Florida) 
W72-08322 


NATIONAL  ENVIRONMENTAL  CENTER  ACT 
OF  1972, 

Congress,     Washington,     D.C;     and     House, 

Washington,  D.C. 

L.  Frey,  Jr. 

Congressional  Record,  Vol.  118,  No.  11,  E661-662 

(daily  ed.)  February  1 ,  1972. 

Descriptors:  'Administrative  agencies,  'Research 
facilities,  'Water  pollution  control,  'Pollution 
abatement,  Water  pollution,  Air  pollution,  Federal 
government,  Legal  aspects,  Facilities,  Laborato- 
ries, Research  and  development,  Research  testing, 
Legislation,  Political  aspects,  Non-structural  alter- 
natives. 

Virtually  all  current  efforts  of  federal  administra- 
tive agencies  dealing  with  environmental  problems 
are  limited  to  a  part  of  the  problem.  There  is  no 
single  public  or  private  entity  with  the  mandate 
and  resources  to  conduct  systematic  research  on 
matters  relating  to  the  entire  global  environment. 
The  bill  to  establish  the  National  Environmental 
Center  (NEC)  would  fill  this  role  and  complement, 
not  supplant,  existing  agencies.  NEC  policy  would 
be  established  by  a  seven-man  board  of  trustees. 
The  Board  would  be  authorized  to  establish  up  to 
six  independent  National  Environmental  Labora- 
tories. Hopefully,  these  laboratories  would  be 
established  at  the  side  of  an  existing  facility.  Such 
a  facility  is  located  at  Cape  Kennedy.  An  environ- 
mental facility  here  would  also  aid  in  finding  em- 
ployment for  displaced  missile  workers.  The  work- 
ing relationship  between  the  independent  NEC 
and  other  agencies  should  be  cooperative.  NEC's 
independence  is  necessary  so  that  long  term  needs 
are  not  compromised  for  the  benefit  of  short  term 
exigencies.  This  distinguishes  NEC  from  other 
mission-oriented  agencies.  The  Senate  has  already 
passed  this  measure.  (Grant-Florida) 
W72-08323 


PACEM     IN     MARHHJS,     (PEACE     IN     THE 
OCEANS), 

Center  for  the  Study  of  Democratic  Institutions, 

Santa  Barbara,  Calif 

E.  M.  Borgese. 

Oregon  Law  Review,  Vol.  50,  No  3,  p.  373-377, 

Spring  1971. 


Descriptors:  'International  law,  'Oceans, 
'Aquatic  environment,  'Exploitation,  'Interna- 
tional waters,  Exploration,  Technology,  Law  of 
the  sea,  Legal  aspects,  Marine  geology,  Oceanog- 
raphy, Water  pollution,  Beds,  United  Nations, 
Treaties,  Foreign  countries,  Beds  under  water, 
Relative  rights.  Regime. 
Identifiers:  'Coastal  waters,  Territorial  waters, 
Seabed,  'Pacem  in  Maribus  project. 

The  Center  for  the  Study  of  Democratic  Institu- 
tions recently  convened  an  international  convoca- 
tion to  clarify  issues  raised  by  impending  ocean 
exploration.  Two  main  considerations  were  the 
separation  of  the  ocean  from  the  problem  of  en- 
vironmental deterioration  and  the  expansion  of 
ocean  exploitation  technology.  The  operating  prin- 
ciples of  the  conference  are  discussed,  including: 
(1)  indivisibility  of  the  ocean  environment,  (2) 
limiting  national  control  of  vast  areas  of  the  ocean 
floor,  (3)  coastal  pollution  threats  which  have 
rendered  traditional  sovereignty  concepts  ob- 
solete, (4)  common  heritage  of  the  oceans,  (5) 
planning  ecological  units  without  regard  to  politi- 
cal divisions,  and  (6)  the  need  for  free  flow  of  in- 
formation between  governments.  Related  actions 
of  the  United  Nations  are  discussed.  Five  study 
projects  were  carried  out  for  the  conference:  (1) 
existing  models  to  cope  with  the  marine  revolu- 
tion, (2)  economic  potential  of  the  oceans,  (3)  pol- 
lution in  the  Mediterranean,  (4)  a  proposed  ocean 
development  tax,  and  (5)  science  policy.  The  new 
model  for  ocean  control  must  be  considered  in  the 
context  of  international  relations  generally. 
Problems  must  be  resolved  by  international 
cooperation,  due  to  the  environmental  threat. 
(Grant-Florida) 
W72-08324 


PLANNING  AND  ZONING-LAND  SUBDIVI- 
SIONS. 

Maine  Rev.  Stat.  Ann.  tit.  30,  Section  4956  (Supp. 

1972). 

Descriptors:  'Maine,  'Zoning,  'Land  use,  'Water 
pollution  control,  'Water  quality  control,  City 
planning,  Planning,  Local  governments,  Future 
planning  (Projected),  Community  development, 
Urbanization,  Suburban  areas,  Non-structural  al- 
ternatives, Legislation,  Legal  aspects,  Administra- 
tion, Regulation,  Water  pollution,  Water  supply, 
Water  quality.  Penalties  (Legal),  Municipal 
wastes,  Wastes  disposal,  Local  governments. 

No  conveyance  of  any  land  in  a  subdivision  may 
be  made  unless  the  subdivision  has  been  approved 
by  the  appropriate  local  authorities.  When  review- 
ing any  subdivision  for  approval,  the  authorities 
shall  consider,  among  other  criteria,  whether  the 
subdivision  will  result  in  undue  air  or  water  pollu- 
tion, considering:  the  elevation  and  slope  of  the 
land  and  its  effect  on  effluents,  the  availability  of 
streams  for  effluent  disposal,  the  nature  of  the 
soils  and  their  ability  to  support  waste  disposal, 
and  applicable  health  and  water  resources  regula- 
tions. Additional  considerations  include  whether 
the  subdivision:  will  impose  an  unreasonable  bur- 
den on  the  water  supply,  will  provide  for  adequate 
waste  disposal,  will  have  an  undue  adverse  effect 
on  the  scenic  or  natural  beauty  of  the  area,  will  ad- 
versely affect  the  quality  of  any  nearby  body  of 
water  or  adversely  affect  the  shoreline  of  such 
body,  or  will  cause  unreasonable  soil  erosion  or 
reduction  of  the  capacity  of  the  land  to  hold  water. 
Violations  may  be  punished  by  fines  of  not  more 
than  $1,000.  Furthermore,  provisions  are  included 
for  injunctions  against  violations.  (Brackins- 
Florida) 
W72-08325 


WATER  IMPROVEMENT  COMMISSION- 
-DEFINITIONS,  WASTE  DISCHARGE  LICEN- 
SES, APPLICATIONS  FOR  LICENSES,  AP- 
PEALS,  DISCHARGE   OF   OIL   PROHIBITED, 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


CERTAIN      DEPOSITS      AND      DISCHARGES 
PROHIBITED. 

Maine  Rev.  Stat.  Ann.  tit.  38,  Subsections  361-A, 
413  thru  417  (Supp.  1972). 

Descriptors:  'Maine,  'Waste  disposal,  'Permits, 
'Water  quality  control,  'Water  pollution  control, 
Water  Quality  Act,  Water  pollution,  Legislation, 
Legal  aspects,  Remedies,  Oil  pollution,  Law  en- 
forcement, Water  law,  Municipal  wastes,  Industri- 
al wastes,  Riparian  rights,  Water  quality  stan- 
dards. Regulation,  Administrative  agencies. 
Identifiers:  'Maine  Waste  Discharge  Act. 

The  Water  Improvement  Commission  is 
designated  as  the  state  agency  for  purposes  of  ac- 
cepting federal  funds  for  water  pollution  control. 
No  discharge  may  be  made  into  waters  without  ob- 
taining a  license.  Exemptions  to  licensing  exist  as 
to  discharges  by  a  municipality  existing  before 
1959  or  discharges  by  others  existing  before  1953. 
However,  any  significant  increases  beyond  that 
existing  at  those  dates  must  be  licensed.  In  the 
event  of  a  transfer  of  owneiship  the  license 
granted  shall  be  void  and  the  new  owner  shall  seek 
a  license.  The  applicant  for  a  license  shall  show 
that  the  discharge  into  classified  waters  is  receiv- 
ing the  best  practicable  treatment  and  that  it  will 
not  lower  the  quality  of  receiving  waters.  Regula- 
tions are  also  set  forth  for  unclassified  waters  and 
waters  of  higher  quality.  Those  exempted  from 
licensing  shall  register  the  quality  and  quantity  of 
discharges.  Procedures  regulating  licensing  and 
appeals  are  set  forth.  A  riparian  owner  may  not 
sue  one  licensed  to  discharge  for  nuisance,  but  he 
may  sue  if  a  discharge  will  lower  the  statutory 
classification  of  a  body  of  water  or  if  he  suffers  ac- 
tual damage.  Discharge  of  oil  and  other  enu- 
merated materials  are  prohibited.  (Ilkson-Florida) 
W72-08326 


THE  NIXON  PROPOSAL  FOR  AN  INTERNA- 
TIONAL SEABED  AUTHORITY, 

Oregon  Univ.,  Eugene.  School  of  Law. 

J.  E.  Frohnmayer. 

Oregon  Law  Review,  Vol  50,  p  599-618,  Spring 

1971.  96ref. 

Descriptors:  'Ownership  of  beds,  'Boundary 
disputes,  'Treaties,  'Law  of  the  sea,  'Interna- 
tional law,  'Continental  shelf,  International 
waters,  Oceans,  Boundaries  (Property),  Govern- 
mental interrelations,  Legal  aspects,  Beds,  Beds 
under  water,  Economics,  Jurisdiction,  Explora- 
tion, Exploitation,  Oil  industry,  Leases,  Mining, 
Foreign  countries,  United  States,  United  Nations. 
Identifiers:  Coastal  waters. 

The  Nixon  Proposal  is  a  compromise  on  setting  in- 
ternationally accepted  limits  for  jurisdiction  of  the 
sea  and  exclusive  exploration  and  exploitation 
rights  for  the  continental  shelf.  Present  lack  of 
agreement  stems  from  the  underdeveloped  na- 
tions' attempted  exercise  of  jurisdiction  of  the  sea, 
ranging  up  to  200  miles,  and  the  desire  of 
technological  nations  to  have  freedom  of  explora- 
tion of  coastal  regions.  The  Nixon  Proposal  limits 
exclusive  jurisdiction  of  coastal  states  to  the  1958 
Convention  of  the  Continental  Shelf's  200  meter 
isobath  Limit.  The  remainder  of  the  shelf  would  be 
under  the  trusteeship  of  coastal  states  to  license 
franchises.  Part  of  the  income  from  such  licensing 
would  go  to  an  international  fund  for  un- 
derdeveloped nations.  The  treaty  would  be  ad- 
ministered by  an  international  agency  composed 
of  subscribing  nations.  Domestic  and  international 
criticism  has  pointed  to  the  treaty's  infringement 
of  freedom  of  the  seas.  The  significance  of  the 
Nixon  Proposal  is  that  it  has  been  formulated  by 
the  President.  It  also  provides  a  basis  for  discus- 
sion. (Ilkson-Florida) 
W72-08345 


SALINE  WATER  CONVERSION  PROGRAM, 

Congress,     Washington,     D.C.;     and     House, 
Washington,  D.C. 
H.T.  Johnson. 


Congressional  Record,  Vol  118,  No  33,  p  H1783- 
1786  (daily  ed),  March  6, 1972. 

Descriptors:  'Desalination  processes,  'Desalina- 
tion, 'Research  and  development,  'Financing, 
'Federal  government,  Political  aspects,  Project 
planning,  Legislation,  Budgeting,  Economics,  Ad- 
ministration, Saline  water,  Brackish  water, 
Brines,  Water  pollution  sources,  Saline  water- 
fresh  water  interfaces,  Saline  water  intrusion, 
Desalination  plants,  Desalination  apparatus. 

Representative  Johnson  introduced  a  bill  to 
authorize  appropriations  for  the  saline  water  con- 
version program  for  fiscal  year  1973.  The  bill 
authorizes  a  total  of  $26,871 ,000  which  is  to  be  ex- 
pended as  follows:  (1)  research  expenses,  not 
more  than  $5,850,000;  (2)  development  expenses, 
not  more  than  $12,131,000;  (3)  design,  construc- 
tion, acquisition,  modification,  operation,  and 
maintenance  of  saline  water  conversion  test  beds 
and  test  facilities,  not  more  than  $5,085,000;  (4) 
design,  construction,  acquisition,  modification, 
operation,  and  maintenance  of  saline  water  con- 
version modules,  not  more  than  $1,075,000;  and 
(5)  administration  and  coordination,  not  more  than 
$2,730,000.  Representative  Aspinall  supported  the 
bill  and  pointed  out  that  the  project  will  not  result 
in  a  dramatic  research  breakthrough  but  rather  a 
gradual  workthrough.  The  program  will  provide 
continuing  research  into  production  of  water  in  a 
setting  of  constantly  changing  economic  factors. 
Representative  Hosmer  discussed  the  various 
research  and  development  programs,  including:  (1) 
desalting  procedures;  (2)  sea  water  and  brackish 
water  reverse  osmosis  systems;  and  (3)  desalting 
geothermal  brines.  The  increasing  need  for  fresh 
water  is  recognized,  along  with  the  role  that  this 
research  program  will  play  in  meeting  the  need. 
(Horwitz-Florida) 
W72-08346 


A  BILL  TO  PROVIDE  FOR  THE  REGULATION 
OF  GROUND  WATERS  WITHIN  THE  UNITED 
STATES  AND  THE  SUBSURFACE  DISPOSAL 
OF  WASTES. 

House  Bill  12885, 92d  Cong,  2d  Sess.  (1972).  7  p. 

Descriptors:  'Ground  water  resources,  'Water 
management  (Applied),  'Legislation,  'Un- 
derground waste  disposal,  Waste  disposal, 
Drainage  wells,  Injection  wells,  Waste  disposal 
wells,  Waste  water  treatment,  Federal  govern- 
ment, Federal  jurisdiction,  Environmental  con- 
trol, Surface-groundwater  relationships,  Penalties 
(Legal),  Assessments,  Law  enforcement,  Regula- 
tion, Legal  aspects,  Well  permits,  Well  iegula- 
tions,  Administrative  agencies,  Water  quality  stan- 
dards. 

Identifiers:  National  Environmental  Policy  Act, 
Injunctions  (Prohibitory). 

Regulation  of  groundwater  use  and  subsurface 
disposal  is  proposed.  The  administrator  of  the  En- 
vironmental Protection  Agency  would  be  vested 
with  the  exclusive  authority  to  determine  ground- 
waters within  the  United  States,  designate  proper 
withdrawals  and  uses  of  these  waters,  designate 
suitable  wastes  and  areas  for  subsurface  disposal, 
and  provide  criteria  for  construction  and  operation 
of  waste  disposal  wells.  The  administrator  also  is 
given  authority  to  promulgate  injection  pressures 
and  rates,  require  treatment  of  wastes,  define 
zones  for  waste  injection,  search  for  alternative 
methods  of  waste  handling,  and  permit  exceptions 
to  the  regulations.  The  administrator  shall  revise 
and  develop  standards  as  appropriate  and  necessa- 
ry to  implement  the  act.  United  States  district 
courts  may  enforce  the  standards  under  the  act  by 
injunction.  Furthermore,  a  $10,000  civil  penalty 
may  be  assessed  by  the  administrator  for  violation 
of  the  standards.  All  state  laws  relating  to  use  or 
withdrawal  of  groundwaters  are  suspended  unless 
the  administrator  finds  the  law  conforms  to  the 
act's  standards.  All  permits  previously  issued 
which  relate  to  activities  regulated  by  the  act  are 
terminated.  The  administrator  shall  survey  all 
wells  using  or  withdrawing  groundwater  and  ter- 


minate operation  of  those  found  violating  the  act. 

(Grant-Florida) 

W72-08347 


A  BILL  TO  AMEND  THE  OUTER  CONTINEN- 
TAL SHELF  LANDS  ACT,  AS  AMENDED,  TO 
REQUIRE  A  STUDY  OF  THE  ENVIRONMEN- 
TAL IMPACT  OF  MINERAL  EXPLORATION  IN 
THE  ATLANTIC  OCEAN. 

House  Bill  13896,  92d  Cong,  2d  Sess.  (1972).  2  p. 

Descriptors:  'Continental  shelf,  'Environmental 
effects,  'Mining,  'Submerged  Lands  Act,  Atlantic 
Ocean,  Oceans,  Exploitation,  Exploration,  Ad- 
ministrative agencies,  Legal  aspects,  Legislation, 
Mineralogy,  Oil,  Aquatic  life,  Marine  animals, 
Fish,  Shellfish,  Economic  impact,  Beds. 
Identifiers:  'Coastal  waters. 

The  Secretary  of  the  Interior,  in  conjunction  with 
the  administrators  of  the  Environmental  Protec- 
tion Agency  and  the  National  Oceanic  and  At- 
mospheric Administration,  shall  conduct  an  ac- 
celerated study  on  environmental  and  other  fac- 
tors related  to  mineral  exploitation  on  the  outer 
Atlantic  continental  shelf  from  the  Canadian 
border  to  the  Georgia-Florida  border.  Special 
emphasis  is  to  be  placed  on  the  effects  of  petrole- 
um exploitation.  The  study  shall  include  evalua- 
tion of  the  effect  of  exploitation  on  fish,  shellfish, 
and  other  forms  of  marine  life;  the  probability  of 
an  accident  which  would  cause  an  adverse  effect 
on  marine  ecosystems;  assessment  of  the  public 
interest  in  such  exploitation;  and  the  economic  and 
environmental  effect  of  prohibiting  any  such  ex- 
ploitation within  one  hundred  miles  of  the  United 
States.  The  Secretary  shall  consult  with  interested 
industrial,  environmental,  and  educational  groups 
in  making  the  study  and  shall  report  to  Congress  in 
two  years.  Notwithstanding  other  provisions  of 
the  bill,  the  Secretary  shall  not  award  mineral 
leases  covering  such  lands  until  one  year  after  sub- 
mission of  the  report  to  Congress.  (Grant-Florida) 
W72-08348 


WATER  QUALITY  PROTECTION  FOR  IN- 
LAND LAKES  IN  WISCONSIN:  A  COM- 
PREHENSIVE APPROACH  TO  WATER  POLLU- 
TION, 

Wisconsin   Univ.,   Madison.   School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08349 


THE  INTERNATIONAL  SEABED  AREA, 

Auckland  Univ.  (New  Zealand).  School  of  Law. 
F.  M.  Auburn. 

International  and  Comparative  Law  Quarterly, 
Vol.  20,  p.  173-194,  April,  1971.  157  ref. 

Descriptors:  'Continental  shelf,  'Continental 
slope,  'International  law,  'Exploitation,  Explora- 
tion, Legal  aspects,  International  waters,  Treaties, 
Oceans,  Ownership  of  beds,  Boundary  disputes, 
Islands,  Mining,  Mineralogy,  Research  and 
development,  Marine  biology,  Jurisdiction,  Rela- 
tive rights,  United  Nations,  United  States,  Foreign 
countries. 
Identifiers:  'Seabeds,  'Coastal  waters. 

The  draft  convention  on  the  International  Seabed 
Area  (ISA)  which  the  United  States  submitted  to 
the  United  Nations  is  discussed.  The  seabed  boun- 
dary question  is  largely  shifted  to  the  continental 
slope  and  rise,  since  the  draft  defines  the  continen- 
tal shelf  at  200-meter  depth.  Technological 
breakthroughs  which  have  made  deep-sea  ex- 
ploitation possible  are  examined.  The  legal  context 
of  the  problem  is  discussed  in  terms  of  why  a  new 
convention  is  necessary.  Generally,  under  the 
treaty  the  ISA  is  bounded  on  the  landward  side  by 
the  200-meter  mark.  The  ISA,  covering  the  entire 
seabed  and  its  subsoil,  will  be  reserved  for  peace- 
ful international  purposes.  Between  the  200-meter 
mark  and  an  undetermined  line,  the  coastal  state 
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will  license  exploration  and  exploitation.  Part  of 
this  revenue  will  go  to  the  International  Seabed 
Resource  Authority  (ISRA).  Specific  problems  are 
discussed  concerning:  (1)  seabed  definition,  (2) 
boundaries,  (3)  islands,  (4)  high  seas,  (5)  minerals, 
(6)  non-mineral  resources,  (7)  exploration  and  ex- 
ploitation, (8)  scientific  research,  (9)  marine  en- 
vironment, (10)  peaceful  purposes,  (11)  sovereign- 
ty and  jurisdiction,  (12)  revenue,  and  (13)  reserva- 
tions. The  convention  is  loosely  drafted,  but  it 
contains  significant  concessions  by  the  United 
States.  (Grant-Florida) 
W72-08350 


REFLECTIONS    ON    BRUSSELS:    IMCO    AND 
THE  1969  POLLUTION  CONVENTIONS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08351 


THE  PRESIDENT'S  1971  ENVIRONMENTAL 
PROGRAM. 

Council  on  Environmental  Quality,  Washington, 
D.C. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washington, 
D.C.  20402,  Price  $2.25.  March  1971.  306  p. 

Descriptors:  'Federal  government,  'Regulation, 
*Water  pollution  control,  'Legislation,  'Water 
quality  control,  Government  finance,  Government 
supports,  Financing,  Water  resources  develop- 
ment, Administration,  Planning,  Municipal 
wastes,  Water  quality  standards,  Navigable 
waters,  Permits,  Comprehensive  planning, 
Economics,  Projects,  Project  planning,  Water 
management  (Applied),  Water  policy,  Coordina- 
tion. 

Identifiers:  'Ocean  dumping,  'Environmental  In- 
stitute, National  Environmental  Policy  Act. 

The  President's  message  proposes  measures  to 
strengthen  pollution  control  problems,  control 
emerging  problems,  promote  environmental  quali- 
ty in  land  use  decisions,  and  establish  an  Environ- 
mental Institute  to  conduct  studies  and  recom- 
mend policy  alternatives.  A  12  billion  dollar  na- 
tional program  is  to  be  instituted  to  ensure 
adequate  funds  for  construction  of  effective  mu- 
nicipal waste  treatment  facilities.  The  President 
also  recommends  a  national  policy  banning  un- 
regulated ocean  dumping  and  placing  strict  limits 
on  ocean  disposal  of  any  harmful  environmental 
materials;  included  in  this  recommendation  is 
legislation  requiring  a  permit  to  dump  any  material 
into  the  oceans,  estuaries,  or  Great  Lakes  and 
authorizing  the  Environmental  Protection  Agency 
to  ban  dumping  of  wastes  dangerous  to  the  marine 
ecosystem.  Also  included  are  legislative  bills,  let- 
ters of  transmittal  to  Congress,  and  analyses  of  the 
proposed  legislation.  (Blank-Florida) 
W72-08352 


REGULATORY  APPROACH  TO  CONTROL  OF 
HEAVY  METAL  DISCHARGES, 

Tennessee  Water  Quality  Control  Board,  Nash- 
ville. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08377 


PROJECT  TO  PLAN  FOR  ORDERLY 
DEVELOPMENT  OF  ARKANSAS-VERDIGRIS 
WATERWAY  AREA:  VOLUME  1:  SUMMARY 
REPORT. 

Frontiers  of  Science  Foundation  of  Oklahoma, 

Inc.,  Oklahoma  City. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08422 


INSTITUTIONAL    INFLUENCES    IN    IRRIGA- 
TION WATER  MANAGEMENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-08458 


6F.  Nonstructural  Alternatives 


WETLANDS-ZONING. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08030 


PROJECT  TO  PLAN  FOR  ORDERLY 
DEVELOPMENT  OF  ARKANSAS-VERDIGRIS 
WATERWAY  AREA:  VOLUME  1:  SUMMARY 
REPORT. 

Frontiers  of  Science  Foundation  of  Oklahoma, 

Inc.,  Oklahoma  City. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08422 


6G.  Ecologic  Impact  of 
Water  Development 


ATLANTIC  COAST  OF  LONG  ISLAND,  FIRE 
ISLAND  INLET  AND  SHORE  WESTERLY  TO 
JONES  INLET,  NEW  YORK,  BEACH  EROSION 
CONTROL  AND  NAVIGATION  PROJECT,  AT- 
LANTIC  OCEAN   AND  GREAT  SOUTH   BAY, 
NEW   YORK   (FINAL   ENVIRONMENTAL   IM- 
PACT STATEMENT). 
Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  08 A. 
W72-08001 


COUNCIL  BLUFF  RESERVOIR,  POTOSI 
RANGER  DISTRICT,  CLARK  NATIONAL 
FOREST,  IRON  COUNTY,  MISSOURI  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Forest  Service  (USDA),  Milwaukee,  Wis.  Eastern 

Region. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08002 


VALCOUR  HARBOR,  LAKE  CHAMPLAIN, 
NEW  YORK  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08003 


LOWER  GRANITE  LOCK  AND  DAM,  SNAKE 
RIVER,  WASHINGTON  AND  IDAHO  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08004 


CLIFTY  CREEK  LAKE,  CLD7TY  CREEK, 
WABASH  RIVER  BASIN,  INDIANA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08005 


SALT  CREEK  LAKE,  SALT  CREEK,  SCIOTO 
RIVER  BASIN,  OHIO  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08006 


LAPWAI  CREEK,  CULDESAC,  IDAHO  (FDNAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08007 


FINAL  ENVIRONMENTAL  STATEMENT, 
SHOBE  CANYON  CHANNEL  CLEARING 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08008 


YEAGER  DITCH  PROJECT  MEASURE, 
SOUTHEAST  TEXAS  RESOURCE  CONSERVA- 
TION AND  DEVELOPMENT  PROJECT,  TEXAS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08009 


COSUMNES  RIVER  DIVISION,  INITIAL 
PHASE,  CENTRAL  VALLEY  PROJECT, 
CALD70RNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08010 


PORT  JEFFERSON  HARBOR,  NEW  YORK 
NAVIGATION  PROJECT  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-0801 1 


OPEN  CHANNEL  WORK,  OHIO  RIVER, 
PENNSYLVANIA,  WEST  VIRGINIA,  OHIO, 
KENTUCKY,  INDIANA,  AND  ILLINOIS  (FINAL 
ENVHIONMENTAL  IMPACT  STATEMENT). 

Ohio  River  Div.  Labs.,  Cincinnati. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08012 


GREAT  FALLS  FLOOD  CONTROL  PROJECT, 
SUN  RIVER,  MONTANA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Neb. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08013 


DUBOIS,  PENNSYLVANIA  LOCAL  FLOOD 
PROTECTION  PROJECT,  SANDY  LICK 
CREEK  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08014 


ATLANTIC  HARBOR  OF  REFUGE,  CARTERET 
COUNTY,  NORTH  CAROLINA-NAVIGATION 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Wilmington,  N.  C. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08015 


LAS  CRUCES  LOCAL  PROTECTION,  LAS 
CRUCES,  NEW  MEXICO  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Albuquerque,  N.  Mex. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08016 


PROPOSED  SEWAGE  TREATMENT  FACILI- 
TIES, SOLDOTNA,  ALASKA  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Environmental  Protection  Agency,  Seattle,  Wash. 

Region  X. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08017 


SHORT  BAYOU  DRAINAGE  DISTRICT  PRO- 
JECT MEASURE,  SOUTHEAST  DELTA  RC 
AND  D  PROJECT,  MISSISSIPPI  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08018 
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OKEECHOBEE  WATERWAY  (VICINITY  OF 
FT.  MYERS,  FLORIDA)  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Jacksonville,  Fla. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08019 


STOCKTON  SHIP  CHANNEL  BANK  PROTEC- 
TION. SAN  FRANCISCO  BAY  TO  STOCKTON, 
CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08020 


PARK  RIVER  CONDUIT,  HARTFORD,  CON- 
NECTICUT (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-08021 


Water  management  (Applied),  Water  distribution 
(Applied). 

Water  projects  may  have  ecological  impacts  in 
great  diversity-in  the  area  of  impoundment; 
downstream  from  impoundments;  in  delta,  bay,  or 
ocean  areas;  and  in  distant  areas  of  water  use, 
either  agricultural  or  urban.  Examples  of  several 
kinds  of  impacts  are  presented,  emphasizing  those 
occurring  in  California.  Recognition  of  the  ecologi- 
cal impacts  of  water  projects  by  individuals  de- 
pends on  where  they  live  and  how  they  are  af- 
fected by  the  proposed  project.  Concerns  with  en- 
vironmental impacts  presently  shown  by  many  in- 
dividuals and  groups  are  expected  to  have  lasting 
effects  on  water-project  planning,  construction, 
and  operations.  Developing  water  while  protecting 
the  environment  will  require  greater  objectivity  by 
and  cooperation  between  engineers,  ecologists, 
sociologists,  politicians,  special-interest  groups, 
and  others,  as  well  as  greater  willingness  to  deal 
with  complexities.  (Knapp-USGS) 
W72-08086 


SMALL-BOAT  HARBOR,  MISSISSIPPI  RIVER 
AT  PEPIN,  WISCONSIN  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08328 


CLINTON  LAKE,  WAKARUSA  RIVER,  KAN- 
SAS (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08329 


NEW  LONDON  HURRICANE  PROTECTION 
PROJECT,  NEW  LONDON,  CONNECTICUT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08D. 
W72-08330 


REMARKS  OF  HON.  JOHN  DINGELL  TO  CON- 
FERENCE ON  ENVIRONMENTAL  LAW. 

Congress,     Washington,     D.C.;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08028 


ML  POLLUTION:  NEGOTIATION -AN  ALTER- 
NATIVE TO  INTERVENTION, 

Office  of  the  Judge  Advocate  General  (Army), 

Washington,  D.C. 

R.  P.  Cundick. 

International  Lawyer,   Vol  6,   p  34-41,  January 

1972. 19  ref . 

Descriptors:  'International  law,  *Oil  spills, 
'Ships,  'Treaties,  'Negotiations,  Remedies,  Oil 
industry,  International  waters,  Coasts,  Law  of  the 
sea,  Legal  aspects,  Oil  pollution,  Oceans,  Dis- 
asters, Foreign  waters,  Damages,  Foreign  coun- 
tries. 
Identifiers:  'Coastal  waters,  'Intervention. 

rhe  need  for  a  consensual  approach  to  resolve  the 
:onsequences  of  maritime  oil  spill  disasters  is  ex- 
amined. South  Africa's  recent  use  of  negotiation 
instead  of  intervention  is  considered.  More  than 
half  of  recent  oil  tanker  disasters  have  occurred  on 
the  high  seas.  The  1969  Convention  relating  to  oil 
spills  permits  a  coastal  state  to  intervene  against 
foreign  vessels  on  the  high  seas  to  prevent, 
mitigate,  or  eliminate  imminent  danger  of  coastal 
nil  pollution  damage.  Duties  imposed  by  the  Con- 
vention require  considerable  restraint  by  the  inter- 
vening state,  and  the  possibility  of  breach  of  these 
duties  is  not  remote.  Therefore,  an  attempt  at 
negotiation  provides  a  particularly  pragmatic  solu- 
tion in  view  of  some  potential  questions  which 
would  be  mooted:  (1)  whether  the  vessel  is  on  the 
liigh  seas,  (2)  whether  the  facts  warranted  inter- 
vention, and  (3)  whether  intervention  is  reasona- 
ble. Because  intervention  is  an  extreme  measure, 
the  negotiation  alternative  makes  any  final  deci- 
sion acceptable  to  all  parties  involved.  If  a 
reasonable  compromise  is  not  reached,  by  having 
exhausted  this  alternative,  a  state's  claim  to  inter- 
vene is  considerably  enhanced.  (Ilkson-Florida) 
W72-08043 


ECOLOGICAL  IMPACTS  OF  WATER  PRO- 
JECTS IN  CALIFORNIA, 

California  Univ.,  Davis.  Dept.  of  Water  Science 
and  Engineering. 
R.  M.  Hagan,  and  E.  B.  Roberts. 
Journal  of  Irrigation  and  Drainage  Division,  Amer- 
ican Society  of  Civil  Engineers,  Vol  98,  No  IR  1, 
Paper  8780,  p  25-48,  March  1972.  40  ref. 

Descriptors:  'Water  resources  development,  'En- 
vironmental effects,  'Reservoirs,  'California,  En- 
vironmental engineering,  Ecology,  Social  aspects, 


WHOLESALING       ENVIRONMENTAL       SER- 
VICES, 

Maryland  Environmental  Service,  Annapolis. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-08161 


ENVIRONMENTAL  SPOILAGE  IN  THE  USSR, 

Aston  Univ.,  Birmingham  (England).  Dept.  of  In- 
dustrial Administration. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08192 


ECOLOGICAL  MODELS:  A  STATUS  REPORT, 

British    Columbia    Univ.,    Vancouver.    Inst,    of 

Animal  Resources  and  Ecology. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08259 


THE     USE     OF     MODELS     IN     PRACTICAL 
RESOURCE  MANAGEMENT, 

Montreal  Engineering  Co.  Ltd.  (Quebec). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08262 


KAWAIHAE  HARBOR  FOR  LIGHT-DRAFT 
VESSELS,  HAWAII  COUNTY,  HAWAII  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Corps  of  Engineers,  Honolulu,  Hawaii.  Pacific 

Ocean  Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08313 


WATERSHED  FIELD  INSPECTIONS  -1971. 

Committee  on  Public  Works  (U.  S.  House).  Sub- 
committee on  Conservation  and  Watershed. 
For  primary  bibliographic  entry  see  Field  04 A. 
W72-08320 


ENVIRONMENTAL  AWAKENING-MESSAGE 
FROM  THE  PRESIDENT  OF  THE  UNITED 
STATES, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08321 


UNITED  STATES  PORTION  OF  RETAMAL  IN- 
TERNATIONAL DIVERSION  DAM  AND 
UNITED  STATES  DIKE,  LOWER  RIO  GRANDE 
FLOOD  CONTROL  PROJECT,  TEXAS  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 
International  Boundary  and  Water  Commission, 
El  Paso,  Tex. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-08327 
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MILL  CREEK  LAKE,  MILL  CREEK,  SCIOTO 
RIVER  BASIN,  DELAWARE  AND  UNION 
COUNTIES,  OHIO  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08331 


MARTIN  CHANNEL  IMPROVEMENT  PRO- 
JECT, BEAVER  CREEK,  LEVISA  FORK  OF 
BIG  SANDY  RIVER,  KENTUCKY  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08332 


CRYSTAL  DAM,  RESERVOIR,  AND  POWER 
PLANT,  CURECANTI  UNIT,  COLORADO 
RIVER  STORAGE  PROJECT,  COLORADO 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08333 


ARCHER-WELD  230-KV  TRANSMISSION  LINE 
AND  WELD  SUBSTATION,  COLORADO  RIVER 
STORAGE  PROJECT,  COLORADO  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-08334 


WASTE  WATER  TREATMENT  FACILITIES 
CONSTRUCTION  GRANTS  FOR  NASSAU  AND 
SUFFOLK  COUNTIES,  NEW  YORK  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Environmental  Protection  Agency,  New  York. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-08335 


NIBLACK  LEVEE  (PUMPING  PLANTS), 
WABASH  RIVER,  INDIANA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-08336 


LEAD-DEADWOOD  SANITARY  DISTRICT  NO. 
1,  SOUTH  DAKOTA,  PROJECT  NO.  WPC  SD- 
-200  (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Environmental  Protection  Agency,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08337 


Field  06— WATER  RESOURCES  PLANNING 

Group  6G — Ecologic  Impact  of  Water  Development 


TAYLORSVILLE  LAKE,  SALT  RIVER,  KEN- 
TUCKY (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08338 


YOLO     COUNTY     FLOOD     CONTROL     AND 
WATER  CONSERVATION  DISTRICT,   APPLI- 
CATION UNDER  THE  SMALL  RECLAMATION 
PROJECTS    ACT    (FINAL    ENVIRONMENTAL 
IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08339 


LOST  RIVER  WATERSHED  PROJECT,  INDI- 
ANA (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Soil    Conservation    Service,    Washington,    D.C. 

Watershed  Planning  Div. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08340 


GOOSE  CREEK,  SOMERSET  COUNTY,  MARY- 
LAND (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08341 


WHITNEY  LAKE,  BRAZOS  RIVER,  TEXAS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08342 


TIOGA-HAMMOND  LAKES  PROJECT,  TIOGA 
COUNTY,  PENNSYLVANIA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-08343 


TASKINAS  CREEK,  JAMES  CITY  COUNTY, 
VIRGINIA  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Norfolk,  Va. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08344 


THE    PRESIDENT'S    1971    ENVIRONMENTAL 
PROGRAM. 

Council  on  Environmental  Quality,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08352 


AN  AESTHETIC  OVERVIEW   OF  THE  ROLE 
OF  WATER  IN  THE  LANDSCAPE, 

California  Univ.,  Berkeley.  Dept.  of  Landscape 

Architecture. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08383 


NEW    YORK    DEPARTMENT    OF    ENVIRON- 
MENTAL CONSERVATION-FOREST  SERVICE 
COOPERATIVE  GYPSY  MOTH  SUPPRESSION 
PROJECT  1971  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 
Forest  Service,  (USDA)  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08448 


SAN  MARCOS  NATIONAL  FISH  HATCHERY, 
HAYS  COUNTY  TEXAS  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C. 


For  primary  bibliographic  entry  see  Field  081. 
W 72-08449 

07.  RESOURCES  DATA 
7A.  Network  Design 


TESTS  FOR  SYSTEMATIC  ERRORS  IN  ANAL- 
YSIS, (IN  GERMAN), 

Badische   Anilin-   and   Soda-Fabrik   A.G.,   Lud- 
wigshafen  am  Rhein  (West  Germany). 
R.  Kaiser. 

Zeitschrift  fur  Analytische  Chemie,  Vol.  256,  No. 
1,  p  1-6,  August  31,  1971.  7  fig,  5  ref.  English  sum- 
mary. 

Descriptors:  *Analytical  techniques,  'Quality  con- 
trol, 'Chemical  analysis,  Evaluation,  Trace  ele- 
ments, Data  collections,  Sampling,  Separation 
techniques,  Methodology,  Estimating. 
Identifiers:  'Systematic  error,  'Quantitative  anal- 
ysis, Errors,  Method  evaluation,  Error  sources, 
Method  validation,  Balance  test. 

Systematic  errors  are  most  important  in  trace  anal- 
ysis, since  the  sampling  error  and  the  error  caused 
by  limited  knowledge  about  the  total  sample  com- 
position are  dominant.  To  get  correct  results  a  high 
yield  of  analytical  information  and  good  repeata- 
bility are  necessary,  but  not  sufficient.  Two 
methods  of  detecting  systematic  errors  are:  (1) 
determination  of  the  limits  of  the  analytical 
method  by  testing  the  change  of  results  versus 
change  of  measurement  parameters  and  (2)  the 
balance  test.  In  the  second  case  the  sample  is 
quantitatively  decomposed  in  parts  with  differing 
concentrations  of  the  compound,  i,  to  be  mea- 
sured. The  absolute  amount  of  i  is  measured  in  all 
parts  and  balanced  with  the  amount  in  the  prime 
sample.  The  procedure  can  also  be  used  for  deter- 
mining analytical  errors  in  continuous  processes. 
(Snyder-Battelle) 
W72-07902 


HIERARCHICAL  SYSTEMS:  CITIES,  RIVERS, 
ALPINE  GLACIERS,  BOVINE  LIVERS,  AND 
TREES, 

Harvard     Univ.,    Cambridge,    Mass.    Graduate 

School  of  Design. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08434 


7B.  Data  Acquisition 


ANALYTICAL  STUDY  OF  A  CADMIUM  ION- 
-SELECTIVE  CERAMIC  MEMBRANE  ELEC- 
TRODE, 

Matsushita  Electric  Industrial  Co.  Ltd.,  Osaka 

(Japan).  Wireless  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07904 


MEASUREMENT  OF  CURRENTS  IN  LAKE 
MEAD  WITH  THE  DEEP  WATER  ISOTOPIC 
CURRENT  ANALYZER  (DWICA), 

Bureau  of  Reclamation,  Denver,  Colo. 

J.  J.  Sartoris,  and  D.  A.  Hoffman. 

Report  REC-ERC-71-38,  17  p,  14  fig,  1  tab,  3  ref, 

Oct  1971. 

Descriptors:  'Currents  (Water),  Density  currents, 
Deep  water,  Field  investigations,  Radioisotopes, 
'Current  meters,  Water  pollution,  Water  quality. 
Density  stratification,  Iodine  radioisotopes,  Flow 
characteristics,  'Reservoirs,  'Water  temperature, 
Thermal  stratification,  Path  of  pollutants,  Salinity, 
Inflow. 

Identifiers:  'Deep  Water  Isotopic  Current 
Analyzer,  'Current  patterns,  Lake  Mead, 
Southern  Nevada  Water  Project  (Nev). 

In  Nov  1967,  a  Deep  Water  Isotopic  Current 
Analyzer  (DWICA)  was  used  to  study  current  pat- 
terns in  the  Boulder  Basin  of  Lake  Mead  to  deter- 


mine whether  low-quality  water  from  Las  Vegas 
Bay  might  enter  the  Southern  Nevada  Water  Pro- 
ject intake  on  Saddle  Island.  Secondary  objectives 
were  to  study  the  general  patterns  in  Boulder 
Basin  and  the  effect  of  power  discharges  at 
Hoover  Dam  on  these  currents.  Results  of  current 
measurements  at  3  stations  in  Boulder  Basin  are 
given.  Observations  indicate  a  definite  possibility 
that  low-quality  water  from  Las  Vegas  Bay  might 
enter  the  water  intake  on  Saddle  Island.  Current 
measurements  off  Promontory  Point  show  a  cor- 
relation between  power  discharges  at  Hoover  Dam 
and  current  velocities  in  this  area.  Peak  current 
velocity  lags  the  discharge  peak  by  about  2  hr. 
Suggestions  for  further  study  of  general  current 
patterns  in  Boulder  Boulder  Basin  are  included. 
(USBR) 
W72-07918 


RHEOLOGICAL  EQUATION  OF  A  SILT, 
DETERMINED  WITH  THE  AH)  OF  A  NEWLY 
DEVELOPED  TEST  APPARATUS, 

Institute  for  Soil  Mechanics  and  Foundation  En- 
gineering, Kassel  (West  Germany). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-07956 


A  PRACTICAL  METHOD  OF  DETERMINING 
WATER  CURRENT  VELOCITIES  AND  DIFFU- 
SION COEFFICIENTS  IN  COASTAL  WATERS 
BY  REMOTE  SENSING  TECHNIQUES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-07970 


USE  OF   RAIN   GAGES  TO   ADJUST   RADAR 
ESTIMATES  OF  RAINFALL, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, Conn. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-07973 


AUTOMATED  DELINEATION  OF  WETLANDS 

IN  PHOTOGRAPHIC  REMOTE  SENSING, 

Gruman     Aerospace     Corp.,     Bethpage,     N.Y. 

Research  Dept. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-07974 


STUDY  OF  FILTRATION  RATES  (ISS- 
LEDOVANIYE  STABIL'NOSTI  FILTRATSION- 
NOGO  POTOKA  VO  VREMENI), 

Agrofizicheskii  Nauchno-Issledovatelskii  Institut, 

Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08072 


AUGER-HOLE  HYDRAULIC  CONDUCTIVITY: 
FIRST  VERSUS  SECOND  TEST, 

Agricultural  Research  Service,  Reno,  Nev.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08084 


PRELIMINARY  FIELD  STUDIES  USING 
EARTH  RESISTIVITY  MEASUREMENTS  FOR 
DELINEATING  ZONES  OF  CONTAMINATED 
GROUND  WATER, 

Federal  Water  Pollution  Control  Administration, 

Cincinnati,  Ohio.  Ohio  Basin  Region. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08109 


A  SIMPLE,  TENSION-FREE  LYSIMETER, 

Puerto  Rico  Nuclear  Center,  Rio  Piedras. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08111 
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A    RAPID    METHOD    OF    SOIL    MOISTURE 
DETERMINATION, 

Punjab  Agricultural  Univ.,  Hissar  (India). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08130 


BATHYTHERMOGRAPH  DEVICE, 

Buzzards  Bay  Corp.,  Marion,  Mass. 
R.  W.  Bixby. 

U.  S.  Patent  No.  3,520,188,  3  p,  2  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  876,  No.  2,  p.  440,  July  14,  1970. 

Descriptors:  'Patents,  'Bathythermographs,  In- 
strumentation, Depth,  Water  temperature,  Mea- 
surement, 'Water  properties. 

A  bathythermograph  for  use  from  a  submerged 
vessel  is  described.  This  measurement  device  in- 
cludes a  chamber  having  a  positive  buoyancy  af- 
fixed to  the  probe  by  a  pressure  responsive 
mechanical  latch,  so  that  the  probe  is  unlatched 
from  the  chamber  at  the  depth  of  the  vessel,  and  is 
released  from  the  chamber  at  a  lesser  depth  for 
descent  in  the  water.  The  electric  sensing  equip- 
ment detects  the  properties  of  the  water.  (Sinha- 
OEIS) 
W72-08173 


BATHOMETER, 

TRW  Inc.,  Redondo  Beach,  Calif.  (Assignee). 
R.  H.  Douglass,  Jr. 

U.  S.  Patent  No.  3,512,  408,  3  p,  2  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  874,  No.  3,  p.  756,  May  19, 1970. 

Descriptors:  'Patents,  Water  temperature,  'Water 
properties,   'Bathymetry,   Measurement,   Instru- 
mentation, Sea  water. 
Identifiers:  'Bathometers. 

A  self-contained  bathometer  system  capable  of 
sensing,  recording  and  transmitting  data  on  sea 
water  properties  or  characteristics  is  provided.  It 
has  a  housing  for  electronic  equipment.  There  are 
predetermined  centers  of  buoyancy  and  mass,  a 
jettisonable  ballast  of  sufficient  weight  to  sub- 
merge the  housing  to  a  predetermined  depth,  and 
one  or  more  sensors  for  determining  the  water  pro- 
perties. (Sinha-OEIS) 
W72-08181 


MAPPING  GROUND  WATER  BY  USING  ELEC- 
TRICAL RESISTIVITY  WITH  A  BURIED  CUR- 
RENT SOURCE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08184 


INSTRUMENTATION  EFFECTS  ON  ERRORS 
IN  NUCLEAR  METHODS  FOR  SOU.  WATER 
AND  DENSITY  DETERMINATION, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08209 


SOURCE-DETECTOR     GEOMETRY     EFFECT 
ON  NEUTRON  PROBE  CALIBRATION, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08212 


FRACTIONAL  WATER-SEDIMENT  SAMPLER, 

Agricultural  Research  Service,  Kimberly,  Idaho. 

Snake  River  Research  Center. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-08216 


MODELLING      TECHNIQUES      IN      WATER 
RESOURCES  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08258 


MATHEMATICAL  MODELS  OF  HYDROLOGIC 
SYSTEMS, 

University   Coll.,  (Ireland).   Dept.   of  Civil  En- 
gineering, Dublin  (Ireland). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08269 

7C.  Evaluation,  Processing  and 
Publication 


SOME  CANONS  OF  SOUND  EXPERIMENTA- 
TION, 

National  Bureau  of  Standards,  Washington,  D.  C. 
Statistical  Engineering  Lab. 
C.  Eisenhart. 

Journal  of  Quality  Technology,  Vol.  4,  No.  1 ,  p  20- 
23,  January  1972.  4  tab.  Excerpted  from  Some 
Canons  of  Sound  Experimentation  by  Churchill 
Eisenhart,  presented  at  the  31st  Session  of  the  In- 
ternational Statistical  Institute  in  1958. 

Descriptors:  Design,  Model  studies,  'Quality  con- 
trol,    Efficiencies,     'Measurement,     Analytical 
techniques,  'Statistical  methods. 
Identifiers:  Experimental  design,  'Data  interpreta- 
tion. 

An  example  of  sound  experimentation  shows  that: 
(1)  statistical  methods  can  be  used  when  limited 
data  are  available,  (2)  information  can  be  obtained 
on  the  precision  and  accuracy  of  a  measurement 
process  without  making  numerous  measurements 
of  any  single  magnitude,  and  (3)  in  routine  work, 
useful  auxiliary  information  on  personnel,  equip- 
ment, etc.  is  obtainable  at  little  or  no  extra  cost,  by 
skillful  design  of  the  measurements  methods. 
(Mackan-Battelle) 
W72-07889 


NEW  POSSIBILITIES  OF  ANALYSIS  BY  COM- 
BINATION OF  DIRECT  QUANTITATIVE  THIN- 
-LAYER  CHROMATOGRAPHY  AND  ELEC- 
TRONIC DATA  PROCESSING,  (IN  GERMAN), 

Schering  A.G.,  Bergkamen  (West  Germany).  Zen- 

trale  Analytik  Werk  Wolfenbuttel. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-07912 


WATER  WELLS  AND  SPRINGS  IN  IVANPAH 
VALLEY,  SAN  BERNARDINO  COUNTY, 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-07954 


SIMPLE  METRIC  SEDIMENTARY  STATISTICS 
USED  TO  RECOGNIZE  DIFFERENT  ENVIRON- 
MENTS, 

Dundee  Univ.,  Newport-on-Tay  (Scotland).  Tay 

Estuary  Research  Center. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-07969 


AUTOMATED  DELINEATION  OF  WETLANDS 
IN  PHOTOGRAPHIC  REMOTE  SENSING, 

Gruman  Aerospace  Corp.,  Bethpage,  N.Y. 
Research  Dept. 
W.G.Egan.andM.E.  Hair. 
Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-726  142,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Memorandum  RM-509J,  June  1971.  19 
p,  16  fig,  1  tab,  10  ref.  Paper  presented  at  7th  Inter- 
national Symp  on  Remote  Sensing  of  Environ- 
ment, Ann  Arbor,  Mich,  May  17-21,  1971. 

Descriptors:    'Remote   sensing,   'Aerial  photog- 
raphy,    'Wetlands,     'Photogrammetry,     'Data 
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processing,  Mapping,  Digital  computers,  Terrain 
analysis,  Maryland,  Automation. 

Precision  automated  photometric  mapping  of  wet- 
lands in  Calvert  County,  Maryland  was  achieved 
by  using  aerial  color  film  (both  true  color  and  false 
color  infrared)  for  data  collection,  calibration,  and 
control.  Recognition  appears  to  be  most  accurately 
achieved  by  microdensitometric  analysis  of  the 
true  color  transparency  in  a  narrow  band  centered 
in  the  red,  on  3000-foot  altitude  imagery.  A  com- 
puter-generated map  was  obtained.  (Knapp- 
USGS) 
W72-07974 


GREAT  LAKES  ICE  ATLAS, 

Lake  Survey  Center,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-07975 


MODELS  FOR  MANAGING   METROPOLITAN 
SURFACE  WATER  SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Water  Resources  and 

Marine  Sciences  Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-07996 


MATHEMATICAL  PROGRAMMING  FOR  RE- 
GIONAL WATER  QUALITY  MANAGEMENT, 

California  Univ.,  Los  Angeles.  School  of  Busi- 
ness. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-07998 


NONUNIFORM  FLOW  FUNCTIONS  CIRCULAR 
SECTION. 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-08070 


NUMERICAL  FORECAST  AND  ANALYSIS  OF 

HYDROMETEOROLOGICAL   FIELDS  IN  THE 

ARCTIC  (CHISLENNYY  PROGNOZ  I  ANALIZ 

GIDROMETEOROLOGICHESKIKH    POLEY   V 

ARKTIKE). 

Arkticheskii     i     Antarkticheskii     Nauchno-Iss- 

ledovatelskii  Institut,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08079 


APPLICATION  OF  DIGITAL  COMPUTERS  TO 
HYDRAULIC  COMPUTATION  OF  THE  RELA- 
TIONSHIP BETWEEN  WATER  LEVELS  AND 
DISCHARGES  IN  RIVER  DELTAS 

(GIDRAVLICHESKTY      RASCHET      SVYAZEY 
MEZHDU    RASKHODAMI    I    UROVNYAMI    V 
DEL'TAKH  REK  NA  ETSVM), 
Arkticheskii     i     Antarkticheskii     Nauchno-Iss- 
ledovatelskii  Institut,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02E. 
W72-08080 


PREDICTING      SURFACE      RUNOFF      FROM 
AGRICULTURAL  WATERSHEDS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-08082 


WATER  RESOURCES  INVESTIGATIONS  IN 
ARKANSAS,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1968.  7  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Arkansas,  'Interagency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 


Field  07— RESOURCES  DATA 

Group  7C — Evaluation,  Processing  and  Publication 


Identifiers:  'Cooperative  water-studies  program, 
Research  programs. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Arkansas  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  118  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  1,368  groundwater  observation 
wells;  and  35  water  quality  observing  sites.  Small 
State  maps  show  principal  sources  of  ground- 
water, average  annual  precipitation,  average  an- 
nual runoff,  discharge  of  the  principal  rivers,  and 
the  dissolved  solids  in  ground  and  surface  waters. 
A  map,  scale  40  mi  to  the  in,  shows  by  symbols, 
numbers,  and  colored  outline  the  hydrologic  data 
network  and  investigations  in  Arkansas  in  Sep- 
tember 1968.  (Woodard-USGS) 
W72-08090 


WATER    RESOURCES    INVESTIGATIONS    IN 
FLORIDA,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report     of     Investigations 
Folder,  1  sheet,  1969. 4  fig,  1  map. 

Descriptors:  *Water  resources,  *Investigations, 
*Inter-agency  cooperation,  *Florida,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  *Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Florida  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities, 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  203  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  908  groundwater  observation  wells; 
and  217  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
discharge  of  the  principal  rivers,  and  the  dissolved 
solids  in  ground  and  surface  waters.  A  map,  scale 
16  mi  to  the  in,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Florida  in  June  1969.  (Lang- 
USGS) 
W72-08091 


WATER-RESOURCES  APPRAISAL  OF  THE 
PILOT  CREEK  VALLEY  AREA,  ELKO  AND 
WHITE  PINE  COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08092 


HYDROLOGY  OF  THE  GLENN  CREEK 
WATERSHED,  TANANA  RIVER  BASIN,  CEN- 
TRAL ALASKA, 

Cold   Regions   Research  and   Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-08095 


HANDLING  WATER  BY  COMPUTER, 

Salt  River  Project,  Phoenix,  Ariz. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08128 


GRAPHICAL  INTERPRETATION  OF  WATER- 
-QUALTIY  DATA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-08183 


MAPPING  GROUND  WATER  BY  USING  ELEC- 
TRICAL RESISTIVITY  WITH  A  BURIED  CUR- 
RENT SOURCE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08184 


FACTORS  AFFECTING  THE  VALIDITY  OF 
CHEMICAL  ANALYSES  OF  NATURAL 
WATER, 

New  Mexico  Inst,  of  Mining  and  Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-08185 


ANALYSIS     OF     PROBABILITY     AND     RISK 
EQUATIONS, 

Ministry  of  Natural  Resources,  Sokoto  (Nigeria). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08194 


CHANCE,  UNCERTAINTY,  AND  TRUTH  IN 
SCIENCE, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.  J.  Youden. 

Journal  of  Quality  Technology,  Vol.  4,  No.  1,  p  7- 
10,  January  1972.  3  tab,  5  ref.  Reprinted  from  The 
Science  Teacher,  Vol  35,  No.  8,  November  1968. 

Descriptors:  Design,  'Quality  control,  Analytical 
techniques,  'Statistical  methods,  Sampling, 
♦Probability,  *Risks. 

Identifiers:  'Chance,  Randomization  replication. 
Null  hypothesis,  Confounding,  Bias,  Significance, 
Local  control,  Interference,  Experimental  design, 
Performance  evaluation,  Validation,  'Data  in- 
terpretation, Errors. 

Valid  experimental  conclusions  depend  upon 
proper  design  of  experiments  and  accurate  in- 
terpretation of  experimental  results.  Concepts 
such  as  randomization,  replication,  null  hypothes- 
is, confounding,  bias,  significance,  local  control, 
and  basis  for  interference  (all  of  which  are 
defined)  are  employed  for  these  purposes.  Several 
well-known  examples  show  how  faulty  design  or 
misinterpretation  of  data  yield  incorrect  or  limited 
conclusions.  Suggestions  are  given  for  sound  ex- 
perimental design  and  data  evaluation.  (Mackan- 
Battelle) 
W72-08222 


THE  EVOLUTION  OF  DESIGNED  EXPERI- 
MENTS, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.J.  Youden. 

Journal  of  Quality  Technology,  Vol.  4,  No.  1 ,  p  11- 
19,  January  1972.  7  fig,  4  ref.  Presented  at  the 
second  session  of  the  IBM  Scientific  Computing 
Symposium  on  Statistics  on  Oct  21,  1963, 
Published  by  the  IBM  Data  Processing  Division  in 
White  Plains,  N.Y.,  in  1965. 

Descriptors:  'Design,  'Quality  control,  Measure- 
ment, 'Statistical  methods,  Analytical  techniques. 
Identifiers:  'Experimental  design,  'Errors,  'Data 
interpretation. 

An  historical  continuum  of  experimental  designs 
with  evaluation  of  their  advantages  and  drawbacks 
is  presented.  Experimental  design  must  fit  the  par- 
ticular requirements  of  the  science,  the  problem, 
and  the  experimental  environment.  An  investiga- 
tor must  confirm  results  or  errors  reported  by 
earlier  workers  and  arrive  at  realistic  estimates  of 
the  experimental  errors  in  their  work.  (Examples 
are  given.)  Designs  based  on  these  precepts  are 
directed  toward  more  efficient  study  of  sources  of 
error.  An  active  area  of  experimental  design  is  in 
obtaining  objective  estimates  of  measurement  er- 
rors. (Mackan-Battelle) 
W72-08223 


THE  FALLACY  OF  THE  BEST  TWO  OUT  OF 
THREE. 

Journal  of  Quality  Technology,  Vol.  4,  No.  1 ,  p  24, 
January  1972.  1  tab.  Reprinted  from  Technical 
News  Bulletin  of  the  National  Bureau  of  Stan- 
dards, July  1949. 

Descriptors:  'Quality  control,  Efficiencies,  'Mea- 
surement, 'Statistical  methods,  Analytical 
techniques,  Probability,  'Frequency  analysis, 
Sampling. 

Identifiers:  Confidence  limits,  Errors,  Experimen- 
tal design,  Triad  data,  Theoretical  frequency, 
Variance. 

Multiple  measures  have  2  principal  advantages: 
their  concordance  reveals  precision  of  measure- 
ment, and  they  provide  average  measurements  of 
greater  precision  than  one  measurement.  Due  to 
uncertainty  of  precision,  measurements  used  in 
new  situations  should  be  averaged  instead  of  using 
the  best  2  out  of  3  approach.  Two  measurements 
may  not  give  a  reliable  estimate  of  their  precision. 
Three  measurements  are  the  minimum  number 
which  can  be  used  to  reveal  an  unreliable  condi- 
tion in  a  new  situation.  Statistical  data,  which 
show  how  different  the  third  measurement  may  be 
before  it  should  be  suspected  of  real  significance, 
reveal  that  in  an  average  of  one  out  of  every  12 
sets  of  3  measures,  one  of  the  measurements  will 
be  at  least  19  times  farther  away  from  its  neighbor 
than  the  difference  separating  the  two  closest. 
This  suggests  that  measurements  often  dropped 
should  be  retained.  (Mackan-Battelle) 
W72-08224 


MAKING  ONE  MEASUREMENT  DO  THE 
WORK  OF  TWO, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.  J.  Youden,  and  W.  S.  Connor. 
Journal  of  Quality  Technology,  Vol.  4,  No.  1,  p  25- 
28,  January  1972.  6  ref.  Reprinted  from  Chemical 
Engineering  Progress,  October  1953. 

Descriptors:  'Quality  control,  'Measurement, 
Sampling,  Statistical  methods,  Probability, 
Analytical  techniques. 

Identifiers:  Evaluation,  Remeasurement,  Vari- 
ance, Experimental  design,  Performance  evalua- 
tion. 

Frequently  measurements  are  made  under  condi- 
tions which  are  either  hard  to  specify  precisely  or 
difficult  to  hold  constant  for  any  considerable 
period.  Corrections  for  drifts  or  shifts  arising  from 
these  uncontrolled  conditions  are  often  based  on 
measurements  made  upon  control  or  standard 
samples  periodically  introduced  in  the  work 
schedule.  These  standard  samples  make  possible 
the  adjustment  of  the  measurements  on  the  test 
samples  at  the  price  of  diverting  effort  that  might 
otherwise  be  spent  on  test  samples.  The  standard 
samples  may  be  dispensed  with  by  picking  out  cer- 
tain ones  of  the  test  samples  for  measurement  at  a 
later  time.  Some  schedules  for  the  selection  of  lest 
samples  for  remeasurement  are  presented.  When 
the  schedule  possesses  a  balanced  symmetry  the 
arithmetical  operations  for  adjusting  the  observa- 
tions become  simple  and  easy.  Furthermore,  all 
the  measurements  made  contribute  information  on 
the  test  sample.  (Mackan-Battelle) 
W72-08225 


GRAPHICAL  DIAGNOSIS  OF  INTERLABORA- 
TORY  TEST  RESULTS, 

National  Bureau  of  Standards,  Washington,  d.  c. 
W.  J.  Youden. 

Journal  of  Quality  Technology,  Vol.  4,  No.  1,  p29- 
33,  January  1972.  4  fig,  2  tab.  Reprinted  from  In- 
dustrial Quality  Control,  Vol.  15,  No.  11,  May 
1959. 

Descriptors:  Analytical  techniques,  Measurement, 
Statistical  methods,  Evaluation,  Quality  control, 
'Laboratory  tests,  'Testing  procedures. 
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Identifiers:  *Graphical  analysis,  Double  sample 
procedures,  *Data  interpretation,  Performance 
evaluation,  'Errors,  Interlaboratory  comparisons. 

Analysis  of  interlaboratory  test  results  should 
either  show  whether  a  test  procedure  is  capable  of 
yielding  acceptable  results  or,  if  the  results  are 
unacceptable,  should  indicate  what  is  wrong  with 
the  procedure.  The  double  sample  graphical 
method  will  provide  these  results.  The  procedure 
involves  sending  two  different  materials  to  a 
number  of  laboratories  for  testing.  A  graph  is  then 
prepared  from  the  paired  results.  Preparation  of 
the  graph  is  described.  The  overall  results  of  the 
experiment  can  be  ascertained  by  analyzing  the 
graphs.  This  procedure  offers  several  advantages: 

(1)  a  light  burden  is  imposed  on  each  laboratory, 

(2)  presentation  of  results  is  facilitated,  (3)  no 
statistical  background  or  computer  analysis  is 
necessary  to  show  constant  errors  or  deviations, 
and  (4)  the  efficiency  of  the  laboratory  and  the 
direction  for  improvement  are  clearly  indicated. 
(Mackan-Battelle) 

W72-08226 


UNCERTAINTIES  IN  CALIBRATION, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.  J.  Youden. 

Journal  of  Quality  Technology,  Vol.  4,  No.  1,  p  34- 
39,  January  1972.  1  fig.  Presented  at  the  1962  Inter- 
national Conference  on  Precision  Electromagnetic 
Measurements  as  Paper  No.  3.1. 

Descriptors:  'Measurement,  'Quality  control, 
'Calibrations,  Statistical  methods,  Analytical 
techniques,  'Risks. 

Identifiers:  Precision,  Standards,  Errors,  'Data  in- 
terpretation, Interlaboratory  comparisons,  Experi- 
mental design. 

Some  methods  for  comparison  between  standards 
and  items  undergoing  calibration  are  presented. 
The  purpose  is  to  gather  data,  which  will  allow  ob- 
jective estimates  of  the  precision  of  a  test  or  in- 
strument and  that  are  also  useful  in  detecting 
sources  of  systematic  errors.  This  purpose  can  be 
achieved  by  the  use  of  some  standard  statistical 
designs  in  the  scheduling  of  the  work  program. 
The  problems  of  stating  the  uncertainty  and  of 
combining  these  uncertainties  in  a  chain  of  calibra- 
tions are  discussed.  (Mackan-Battelle) 
W72-08227 


SETS  OF  THREE  MEASUREMENTS, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.J.  Youden. 

Journal  of  Quality  Technology,  Vol.  4,  No.  1,  p  40- 
44,  January  1972.  4  ref.  Reprinted  from  The  Scien- 
tific Monthly,  Vol.  77,  No.  3,  September  1953. 

Descriptors:  Analytical  techniques,  'Measure- 
ment, 'Quality  control,  Statistical  methods, 
Sampling. 

Identifiers:  'Triad  data,  'Data  interpretation, 
Method  evaluation,  Bias,  Experimental  design. 

Single  measurements  have  meaning  only  when 
they  can  be  compared  to  a  standard.  A  second 
measurement  allows  calculation  of  an  average 
which  indicates  a  magnitude  in  connection  with  a 
scientific  problem,  but  does  not  indicate  errors  in 
measurement  or  procedure.  The  use  of  a  third 
measurement  reintroduces  margins  of  error, 
decreases  the  bias,  and  may  include  essential 
variations  inherent  in  the  design  procedure  and 
control.  A  triad  of  data  increases  the  average 
precision  of  measurement  evaluation.  It  has  been 
found  that  95  percent  of  sets  of  3  measurements 
have  an  overall  range  not  exceeding  2.96  times  the 
average  difference  for  a  pair  of  measurements. 
Sets  meeting  this  requirement  may  be  freed  from 
suspicion  and  the  average  of  the  3  results  may  be 
taken  as  best  representing  the  quantity  sought. 
(Mackan-Battelle) 
W72-08228 


STATISTICAL  ASPECTS  OF  ANALYTICAL 
DETERMINATIONS, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.J.  Youden. 

Journal  of  Quality  Technology,  Vol  4,  No  1,  p  45- 
49,  January  1972.  6  tab,  2  ref.  Reprinted  from  The 
Analyst,  the  Journal  of  .he  Society  of  Public 
Analysts  and  Other  Analytical  Chemists, 
December  1952,  Vol  77,  No  921,  p  874-878. 

Descriptors:  'Statistical  methods,  Measurement, 
•Quality  control. 

Identifiers:  Data  presentation,  'Data  interpreta- 
tion, 'Errors. 

The  detection  and  correction  of  sources  of  error  in 
analytical  procedures  is  a  major  concern  of 
analytical  chemists.  The  efficiency  of  the  search 
for  the  sources  of  analytical  errors  can  be  in- 
creased by  scheduling  the  order  of  making  the 
determinations  so  that  the  determinations  fall  into 
rational  groupings.  Two  new  types  of  groupings 
are  presented.  These  groupings  have  features  that 
are  expected  to  make  them  more  useful  to  in- 
vestigators than  groupings  previously  available. 
(Mackan-Battelle) 
W72-08229 


USE  OF  INCOMPLETE  BLOCK  REPLICA- 
TIONS IN  ESTIMATING  TOBACCO-MOSAIC 
VIRUS, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.J.  Youden. 

Journal  of  Quality  Technology,  Vol  4,  No  1,  p  50- 
57,  January  1972.  1  fig,  3  tab,  4  ref.  Reprinted  from 
Contributions  from  Boyce  Thompson  Institute, 
Vol9,Nol,p  50-57,  1937. 

Descriptors:  'Statistical  methods,  Analytical 
techniques,  Design,  Evaluation,  Tobacco, 
Microbiology,  Microorganisms,  'Plant  viruses. 
Identifiers:  'Block  replication,  'Tobacco-Mosaic 
virus,  'Nicotiana  glutinosa,  'Data  interpretation, 
Errors. 

The  configuration  of  the  modified  incomplete 
blocks  method  of  analysis  permits  construction  of 
complete  blocks  of  replication  without  sacrificing 
advantages  of  incomplete  blocks.  There  is  a 
resemblance  of  the  design  to  the  familiar  Latin 
Square.  The  application  allows  simultaneous  com- 
parison of  a  large  number  of  items  to  be  tested 
while  preserving  the  ability  to  estimate  errors  and 
analyze  variances  where  they  are  present.  The 
method  is  impeded  only  by  restrictions  on  the  size 
of  block  combinations  and  the  total  number  of 
treatments  possible.  The  design  has  been  used  on 
the  study  of  tobacco-mosaic  virus  infectivity  on  N. 
glutinosa  plant  leaves.  Necessary  computation  for 
the  application  of  the  analysis  of  variance  to  the 
data  are  included.  (Mackan-Battelle) 
W72-08230 


GUN  PROBLEM  ILLUSTRATES  THE  IM- 
PORTANCE OF  PROPER  SCHEDULING  OF 
MEASUREMENTS, 

National  Bureau  of  Standards,  Washington,  D.C. 
W.J.  Youden. 

Journal  of  Quality  Technology,  Vol  4,  No  1,  p  58- 
59,  January  1972.  Reprinted  from  Industrial  and 
Engineering  Chemistry,  Vol  47,  No  8,  August 
1955,  pl03A  and  103B. 

Descriptors:       'Quality      control,      Evaluation, 
'Statistical  methods,  Measurement. 
Identifiers:     'Randomization,     'Reverse    order, 
Systematic  order,  Bias,  Experimental  evaluation, 
Experimental  design. 

Disregard  of  the  principles  of  statistical  design 
may  lead  to  inefficient  experimentation  and 
misleading  results.  This  fact  is  demonstrated  by  a 
trial  which  involved  the  firing  of  4  types  of  ammu- 
nition through  a  gun  and  recording  the  data  con- 
cerning the  rounds  fired,  i.e.  velocity  drop  due  to 
effect  of  barrel  wear.  Randomization  of  test  sam- 
ples rather  than  biased  selection  was  emphasized 


because  (1)  a  random  order  gives  all  rounds  an 
equal  chance  in  the  firing  order,  consequently  test- 
ing all  positions  fairly;  (2)  the  separation  between 
like  rounds  tends  to  be  the  same  as  unlike  rounds, 
thereby  allowing  possible  differences  between  the 
types  of  rounds  to  be  observed.  Another  method 
suggested  is  a  reverse  order  design.  With  syste- 
matic order,  barrel  wear  has  the  largest  effect  on 
the  averages  and  a  minimum  effect  on  the  agree- 
ment of  duplicate  rounds.  With  the  reverse  order, 
barrel  wear  does  not  disturb  the  averages  but  does 
introduce  maximum  disagreement  between 
duplicate  rounds.  Random  order  avoids  both  ex- 
tremes by  apportioning  barrel  effect  equally  on 
averages  and  on  duplicate  results.  (Mackan-Bat- 
telle) 
W72-08231 


COMPUTER  ANALYSIS  OF  WATER  DIS- 
TRIBUTION SYSTEMS:  PART  II  -  NUMERICAL 
SOLUTION, 

Medical    Univ.   of   South   Carolina,   Charleston. 

Dept.  of  Biometry. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08254 


MODELLING      TECHNIQUES      IN      WATER 
RESOURCES  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08258 


DIGITAL  SIMULATION  OF  THE  UPSTREAM 
MOVEMENT  OF  MIGRATORY  SALMONIDS, 

Water  Resources  Board,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08260 


ENVIRONMENTAL  SIMULATION  AND  POL- 
ICY FORMULATION:  METHODOLOGY  AND 
EXAMPLE  (WATER  POLICY  FOR  BRITISH 
COLUMBIA), 

British    Columbia    Univ.,    Vancouver.    Dept.   of 

Mathematical  Ecology. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08261 


SIMULATION  OF  THE  ANNUAL  ECOLOGI- 
CAL CYCLE  OF  BENTHIC  MARINE  PLANTS- 
-EELGRASS  IN  IZEMBEK  LAGOON,  ALASKA, 

Brigham  Young  Univ.,  Provo,  Utah.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08263 


COMPUTER  SIMULATION  OF  SPATIAL  DIS- 
TRIBUTION PATTERNS, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08268 


RUNHYDROGRAPHS-A  NEW  CONCEPT  ON 
HYDROGRAPH  GENERATION, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08270 


CONCEPTUAL  MODELS  FOR  THE  TRANS- 
FORMATION OF  PRECIPITATION  INTO 
DISCHARGE, 

Societe    Grenobloise    d'Etudes    et    Applications 

Hydrauliques,  Grenoble  (France). 

For  primary  bibliographic  entry  see  Field  06A. 

W72-08271 


FLOOD  OF  JANUARY  1969  NEAR  VENTURA, 
CALIFORNIA, 

Geological  Survey,  Washington,  D.C. 
J.  A.  Singer,  and  M.  Price. 
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For  sale  by  USGS,  Washington,  D.C.  20402,  Price 
$1.00.  Geological  Survey  Hydrologic  Investiga- 
tions Atlas  HA-423,  1  sheet,  1971.  5  fig,  1  map,  2 
tab,  2  ref . 

Descriptors:  *Floods,  *Streamflow,  *Peak 
discharge,  'California,  Historic  floods,  Flood 
profiles,  Flood  damage,  Flood  frequency,  Flood 
recurrence  interval,  Stream  gages,  Flood  control, 
Reservoirs,  Hydrologic  data,  Flow  rates. 
Identifiers:  'Ventura  (Calif),  Hydrologic  atlas. 

Unprecedented  floodflows  occurred  in  the  Ventu- 
ra River  basin  in  California  on  January  25, 1969,  as 
a  result  of  heavy  storms.  The  maps  and  graphs  of 
this  1 -sheet  atlas  (29  x  49  in)  show  the  results  of 
the  extent  and  frequency  of  the  flood.  The  storms 
of  January  18-21  and  24-26  produced  extremely 
heavy  precipitation  in  the  mountain  areas.  Total 
precipitation  during  the  storm  periods  averaged  25 
inches  over  the  basin,  but  ranged  from  10  inches  in 
the  coastal  area  to  more  than  40  inches  in  the 
Matilija  Creek  canyon  5  miles  northwest  of 
Matilija  Hot  Springs.  The  precipitation  quantities 
of  the  two  storm  periods  were  comparable.  The 
crest  stage  of  24.30  feet  on  January  25, 1969,  at  the 
gaging  station  on  Ventura  River  near  Ventura  was 
5.1  feet  higher  than  the  previous  maximum 
recorded  stage  which  occurred  on  March  2,  1938; 
the  corresponding  discharge  was  1.5  times  the 
prior  maximum  flow  of  record.  (Woodard-USGS) 
W72-08406 


AVAILABILITY    AND    USE    OF    WATER    IN 
NEBRASKA,  1970, 

Geological  Survey,  Lincoln,  Neb. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-08409 


WATER    RESOURCES    INVESTIGATIONS    IN 

KENTUCKY,  1972. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1972.  5  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Kentucky,  'Inter-agency  cooperation,  Precipita- 
tion (Atmospheric),  Runoff,  Surveys,  Planning, 
Hydrologic  data,  Basic  data  collections,  Stream- 
flow,  Sediment  transport,  On-site  investigations, 
Water  quality,  Water  level  fluctuations,  Bibliogra- 
phies, Networks,  Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Kentucky  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  233  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  141  groundwater  observation  wells; 
and  169  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
mean  annual  precipitation,  mean  annual  runoff, 
discharge  of  principal  rivers,  and  chemical  type  of 
surface  water.  A  map,  scale  approximately  27  mi 
to  the  inch,  shows  by  symbols,  numbers,  and  col- 
lored  outline  the  hydrologic  data  network  and  in- 
vestigations in  Kentucky  in  January  1972. 
(Woodard-USGS) 
W72-08410 


WATER  RESOURCES  INVESTIGATIONS  IN 
MASSACHUSETTS,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey,  Washington,  D.C. 

Descriptors:  'Water  resources,  'Investigations, 
'Massachusetts,  'Inter-agency  cooperation, 
Precipitation  (Atmospheric),  Runoff,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 


Streamflow,  Sediment  transport,  On-site  in- 
vestigations, Water  temperature,  Water  quality, 
Water  level  fluctuations,  Bibliographies,  Net- 
works, Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.S.  Geological  Survey  in  Massachusetts  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  90  prima- 
ry, secondary,  and  water  management  streamflow 
stations;  91  groundwater  observation  wells;  and  21 
water  quality  observing  sites.  Small  State  maps 
show  mean  annual  precipitation,  average  annual 
runoff,  and  average  discharge  of  principal  rivers. 
A  map,  scale  16  mi  to  the  inch,  shows  by  symbols, 
numbers,  and  colored  outline  the  hydrologic  data 
network  and  investigations  in  Massachusetts  in 
December  1968.  (Woodard-USGS) 
W72-08411 


SELECTED  TERMS  IN  FISH  CULTURE. 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Terminology  and 
Reference  Section. 

Terminology  Bulletin  No  19,  January  1972, 106  p. 

Descriptors:  'Fish  types,  'Fish  diseases,  'Trans- 
lations, 'Indexing,  Bibliographies,  Fish,  Docu- 
mentation. 

Identifiers:  'Fish  terminology,  Language  transla- 
tions, English,  French,  Spanish. 

This  bulletin  contains  1,019  terms  drawn  from 
Food  and  Agriculture  Organization  (FAO)  docu- 
ments. Other  sources  are  listed  in  the  bibliography. 
The  terms  are  listed  in  alphabetical  English  order, 
consisting  of  numbered  English  main  entries  with 
their  French  and  Spanish  equivalents.  The  names 
of  the  more  important  species  of  fish  as  well  as  of 
the  diseases  most  frequently  encountered  in  fish 
culture  are  included.  The  bulletin  has  English, 
French,  Spanish,  and  Latin  indexes.  Each  term 
refers  to  the  numbered  English  main  entry.  Many 
are  compound  terms  which  have  become  fixed  ex- 
pressions in  linguistic  use.  The  English,  French, 
and  Spanish  Translation  Groups,  as  well  as  the 
Editorial  Section  of  the  Publications  Division  have 
participated  in  reviewing  this  bulletin  with  the  aim 
of  establishing  terminological  consistency. 
(Woodard-USGS) 
W72-08414 


LIMNOLOGICAL    DATA    FROM    LAKE    ST. 
CLAIR,  1963  AND  1965, 

National  Marine  Fisheries  Service,  Ann  Arbor, 

Mich.  Great  Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08415 


BIBLIOGRAPHY, 
REFERATIVNYY 


THE  CASPIAN  SEA.  A 
(KASPIYSKOYE  MORE. 
SBORNIK), 

Akademiya  Nauk  SSSR,  Moscow.  Vsesoyuznyi 
Institut  Nauchnoi  i  Tekhnicheskoi  Inf ormatsii. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08424 

08.  ENGINEERING  WORKS 
8A.  Structures 


SEEPAGE  THROUGH  DAMS, 

Politekhnicheskii  Institut,  Leningrad  (USSR). 
R.  R.  Chugaev. 

In:  Advances  in  Hydroscience,  Academic  Press, 
New  York,  Vol.  7,  V.  T.  Chow,  editor,  p  283-325, 
38  ref,  1971. 


Descriptors:    'Seepage,    'Dams,    'Earth    dams, 
'Concrete  dams,  Seepage  control. 
Identifiers:  'Dam  underseepage,  'Electric  analo- 
gy, Seepage  models. 

The  following  topics  are  discussed:  (1)  historical 
account  of  the  development  of  the  seepage  theory 
in  dam  building,  (2)  basic  types  of  seepage  flow 
(permissible  and  impermissible),  (3)  main  seepage 
problems,  (4)  fundamentals  of  theory  of  seepage  in 
soil,  (5)  steady  seepage  beneath  concrete  dams  and 
through  earth  dams,  (6)  seepage  around  concrete 
abutments,  (7)  seepage  forces,  and  (8)  Pavlovsky's 
experimental  electric  analogy  method  for  seepage 
studies. 
W72-07913 


AUBURN  DAM  -  WORLD'S  LONGEST  ARCH 
DAM, 

Bureau  of  Reclamation,  Denver,  Colo. 
A.T.  Lewis. 

Paper,  American  Society  of  Civil  Engineers  Na- 
tional Meeting  on  Water  Resources  Engineering, 
Atlanta,  Ga.,  Jan  1972.  30  p,  6  fig. 

Descriptors:  'Arch  dams,  'Concrete  dams,  Dam 
design,  Foundation  rocks,  Dam  foundations, 
Stress  analysis,  Geology,  Field  investigations,  In 
situ  tests,  Outlet  works,  California,  Diversion  tun- 
nels, Instrumentation,  Spillways,  Penstocks, 
Powerplants,  Structural  models. 
Identifiers:  'Auburn  Dam  (Calif),  'Double-curva- 
ture arch  dams. 

Auburn  Dam,  the  Bureau  of  Reclamation's  third 
highest  dam,  will  be  the  longest  arch  dam  in  the 
world.  The  double-curvature  concrete  arch  dam 
will  be  constructed  on  a  highly  complex  founda- 
tion consisting  of  5  distinct  rock  types,  further 
complicated  by  numerous  faults,  shears,  and  joint- 
ing systems.  The  behavior  of  a  dam  on  such  a 
highly  complex  foundation  is  of  particular  interest 
to  Bureau  engineers.  Extensive  instrumentation 
will  be  installed  for  measuring  the  service  action  of 
the  dam.  Model  studies  of  the  dam  were  made  by 
Laboratorio  Nacional  de  Engenharia  Civil,  Portu- 
gal, and  spillway  designs  are  being  modeled  in  the 
Bureau  laboratories.  Investigations  and  designs 
for  the  Aubum  Dam  are  described.  Topics 
discussed  include  methods  used  to  explore  and 
determine  the  physical  properties  of  the  anisotrop- 
ic foundation,  foundation  treatment,  stress  analy- 
sis, and  appurtenances  to  the  dam.  The  dam  and 
powerplant  will  be  constructed  by  multiple  con- 
tracts, the  first  being  awarded  in  May  1971. 
(USBR) 
W72-07923 


ATLANTIC  COAST  OF  LONG  ISLAND,  FIRE 
ISLAND  INLET  AND  SHORE  WESTERLY  TO 
JONES  INLET,  NEW  YORK,  BEACH  EROSION 
CONTROL  AND  NAVIGATION  PROJECT,  AT- 
LANTIC OCEAN  AND  GREAT  SOUTH  BAY, 
NEW  YORK  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 
Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  146-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971.  21  p,  1  map,  7  ap- 
pend. 

Descriptors:  'Environmental  effects,  'Beach  ero- 
sion, 'Reservoir  construction,  'Navigation,  'Ero- 
sion control,  'Coastal  engineering,  Reservoirs, 
Project  planning,  Recreation,  Swimming,  Recrea- 
tion facilities,  Boating,  Shore  protection,  Beaches, 
Commercial  fishing,  Coasts,  Fish  populations, 
•New  York. 

Identifiers:  'Environmental  impact  statements, 
•Long  Island  (N.Y.). 

The  project  will  provide  beach  erosion  control  and 
navigation  improvements  for  Suffolk  County 
along  the  South  Shore  of  Long  Island.  The  plan 
provides  for  a  littoral  reservoir  and  a  rehandling 
basin  which  will  connect  the  littoral  reservoir  to 
ocean  deep  water.  The  project  area  consists  of  a 
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barrier  beach  1,500  to  3,000  feet  wide  and 
separated  from  the  mainland  by  tidal  bays.  Imple- 
mentation will  result  in  increased  commercial  and 
sport  fishing,  enhancement  of  commercial  and 
recreational  navigation,  prevention  of  beach  ero- 
sion, and  protection  of  nearby  parkways  and 
buildings.  Adverse  environmental  effects  are 
limited  to  the  inconvenience  to  boat  traffic,  fish- 
ing, and  swimming  activities  during  construction. 
Alternatives  to  the  project  include  an  off-shore 
breakwater  or  no  development.  The  project 
enhances  short  term  use,  and  no  conflict  is  seen 
between  short  term  goals  and  long  term  produc- 
tivity. Irreversible  commitments  of  resources  are 
limited  to  construction  labor  and  materials.  Com- 
ments of  concerned  agencies  are  included.  (Hor- 
witz-Florida) 
W72-08001 


COUNCIL  BLUFF  RESERVOIR,  POTOSI 
RANGER  DISTRICT,  CLARK  NATIONAL 
FOREST,  IRON  COUNTY,  MISSOURI  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Forest  Service  (USDA),  Milwaukee,  Wis.  Eastern 

Region. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08002 


VALCOUR     HARBOR,     LAKE     CHAMPLAIN, 
NEW   YORK   (FINAL  ENVIRONMENTAL   IM- 
PACT STATEMENT). 
Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  256-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  19,  1971.  34  p,  3 
tab. 

Descriptors:  'Environmental  effects,  •Break- 
waters, 'Harbors,  Project  planning,  Economic 
justification,  Project  life,  Barriers,  Recreation, 
Fishing,  Boating,  Construction,  Water  pollution 
control,  Administrative  agencies,  Boats,  Waste 
disposal,  *New  York. 

Identifiers:  'Environmental  impact  statements, 
'Lake  Champlain. 

The  project  involves  the  construction  of  a  700- 
foot-long  rubble-mound  offshore  breakwater  hav- 
ing an  inshore  depth  of  4.5  feet  and  an  offshore 
depth  of  15  feet.  The  average  depth  at  low  lake 
level  is  9.7  feet.  Located  on  the  west  side  of  Lake 
Champlain,  about  five  miles  south  of  Pittsburgh, 
the  project  will  provide  a  protected  harbor  for 
recreational  boats,  and  a  facility  for  sport  fishing. 
The  benefit  to  cost  ratio  is  2.8.  Construction  and 
operation  of  the  project  will  not  significantly  af- 
fect fish  and  wildlife  resources.  No  adverse  ef- 
fects are  foreseen  providing  that  regulations 
prohibiting  the  discharge  of  untreated  sewage,  mill 
wastes,  rubbish,  and  other  pollutants  are  enforced. 
The  alternative  to  the  project  is  no  development. 
There  is  no  conflict  between  local  short  term  uses 
and  long  term  productivity.  No  known  irreversible 
or  irretrievable  commitments  of  resources  are  in- 
volved, other  than  construction  labor.  Comments 
of  other  agencies  are  included.  (Horwitz-Florida) 
W72-08003 


LOWER  GRANITE  LOCK  AND  DAM,  SNAKE 
RIVER,  WASHINGTON  AND  IDAHO  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  169-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  9,  1971.  158  p,  2 
map,  7  photo,  1  dwg,  8  tab,  3  chart. 

Descriptors:  'Dam  construction,  'Hydroelectric 
plants,  'Wildlife  habitats,  'Fish  populations,  'En- 
vironmental effects,  Navigation,  Recreation, 
Flood  control,  Dams,  Multiple-purpose  projects, 
Navigable  rivers,  River  systems,  Project  benefits, 
Project  planning,  Wildlife  conservation,  Impound- 
ments,  Impounded  waters,   Flow  control,   Fish 


migrations,  Levees,  Highway  relocation,  Water 
resources  development,  Water  quality  control, 
'Washington,  'Idaho. 

Identifiers:  'Environmental  impact  statements, 
'Snake  River  (Wash.). 

The  project  involves  construction  of  a  dam, 
powerhouse,  and  navigation  lock  on  the  Snake 
River.  The  project  would  provide  hydroelectric 
power,  protect  the  city  of  Lewiston  from  flood 
damage,  provide  public  outdoor  recreational  op- 
portunities, and  complete  the  Lower  Snake  River 
navigation  system  to  Lewiston.  About  forty-four 
miles  of  open,  free-flowing  natural  river  would  be 
converted  into  a  lake  and  approximately  3,260 
acres  of  land  now  devoted  primarily  to  dry  grazing 
and  other  agricultural  uses  would  be  inundated  and 
removed  from  production.  Although  the  project 
would  enhance  long-term  human  productivity,  it 
would  have  a  considerable  adverse  impact  on  fish 
and  wildlife  resources.  River  flow  characteristic 
can  be  utilized  to  assist  in  water  quality  manage- 
ment. In  considering  alternatives,  it  is  necessary  to 
note  that  ninety  million  dollars  has  already  been 
invested  in  the  project.  Alternatives  would  be 
abandonment  of  the  project  or  using  a  single-pur- 
pose project  rather  than  the  planned  multiple-pur- 
pose project.  Comments  of  interested  agencies  are 
set  forth.  (Brackins-Florida) 
W72-08004 


CLIFTY  CREEK  LAKE,  CLD7TY  CREEK, 
WABASH  RIVER  BASIN,  INDIANA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  658-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971.  21  p. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Danishes,  'Multiple-purpose  reservoirs, 
Reservoir  storage,  Dam  design,  Flow  control, 
Levees,  River  regulation,  Flood  protection,  Water 
quality,  Flow  augmentation,  Flow  rates,  Limnolo- 
gy, Aquatic  environment,  Lakes,  Surface  waters, 
Land  development,  River  basin  development, 
Water  management  (Applied),  'Indiana. 
Identifiers:  'Environmental  impact  statements, 
Wabash  River  Basin  (Ind). 

A  multipurpose  project  consists  of  a  dam  and  con- 
comitant inundation  of  portions  of  Bartholomew 
and  Decatur  Counties,  Indiana.  The  environmental 
impact  of  the  proposed  action  includes:  (1)  im- 
proved flood  control;  (2)  maintenance  of  adequate 
water  quality  through  low  flow  augmentation,  thus 
improving  the  limnological  quality  of  the  river;  (3) 
improved  land  management  programs;  (4)  altera- 
tion of  aquatic  habitat  from  lotic  (free-flowing)  to 
lentic  (slack  water;)  (5)  establishment  of  a  slack 
water  lake;  (6)  inundation  of  scenic  waterfalls;  and 
(7)  improvement  of  general,  fish,  and  wildlife 
recreation.  Unavoidable  adverse  effects  on  the  en- 
vironment include:  loss  of  wildlife  habitat  through 
inundation;  conversion  of  free-flowing  stream  into 
a  lake;  and  forced  relocation  of  some  area  re- 
sidents with  a  resulting  sociological  and 
psychological  impact.  Alternatives  to  the  proposed 
action  are  flood  plain  zoing,  acquisition  of  flood 
prone  lands,  levees,  channel  improvements,  addi- 
tional reservoir  sites,  and  no  development.  Non- 
structural alternatives  would  not  prevent  damages 
to  existing  development.  The  structural  alterna- 
tives were  not  found  feasible  or  more  detrimental 
to  the  environment.  Comments  of  other  agencies 
are  included.  (Blank-Florida) 
W72-08005 


SALT  CREEK  LAKE,  SALT  CREEK,  SCIOTO 
RIVER  BASIN,  OHIO  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 
Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  654-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  30, 1971. 65  p,  3  plate. 


Descriptors:  'Environmental  effects,  'Dam  con- 
struction, 'Reservoir  construction,  'Flood  con- 
trol, Surface  waters,  Aquatic  habitats,  Lakes,  Wil- 
dlife habitats,  Flood  damage,  Flood  protection, 
Multiple-purpose  projects,  Flow  augmentation, 
Water  levels,  Recreation,  Regional  development, 
•Ohio. 

Identifiers:  'Environmental  impact  statements, 
'Scioto  River  Basin  (Ohio). 

The  proposed  project  will  consist  of  the  construc- 
tion and  operation  of  a  dam  and  other  facilities  for 
flood  control,  recreation,  and  fish  and  wildlife 
enhancement,  with  incidental  redevelopment 
benefits  in  Ross  and  Vinton  Counties,  Ohio.  The 
project  •••/ill  convert  a  reach  of  a  non-regulated 
stream  into  a  lake-type  habitat.  The  conversion 
will  permit  regulation  of  downstream  flood  and 
low  flows,  as  well  as  alter  the  area's  land  use.  Ad- 
verse effects  include  disruption  of  private  and 
community  land  use,  loss  of  some  timber  and 
agricultural  lands,  and  elimination  of  certain  types 
of  biotic  habitat.  Alternatives  considered  include 
single-purpose  developments  or  a  combination  of 
developments  to  provide  equivalent  services,  local 
flood  protection  works,  non-structural  flood 
damage  techniques  such  as  zoning  and  floodproof- 
ing,  recreational  development  of  the  stream,  more 
intensive  recreational  development  elsewhere,  and 
no  action.  Project  selection  was  based  on  potential 
to  economically  serve  more  facets  of  water 
resource  management  with  the  least  complex  ad- 
ministrative program.  Comments  of  concerned 
agencies  are  included.  (Kohla-Florida) 
W72-08006 


COSUMNES  RIVER  DIVISION,  INITIAL 
PHASE,  CENTRAL  VALLEY  PROJECT, 
CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  INFOR- 
MATION Service  as  PB-202  185-F,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  August  30,  1971.  64  p,  1 
map,  12  append. 

Descriptors:  'California,  'Flood  protection, 
'Water  quality  control,  'Dam  construction,  'En- 
vironmental effects,  Low-flow  augmentation, 
Damsites,  Detention  reservoirs,  Hydroelectric 
power,  Flow  rates,  Vectors,  Insects,  Public 
health,  Sediments,  Turbidity,  Water  sports,  Em- 
ployment opportunities,  Fishing,  Fisheries,  Flood 
flow,  Hunting,  Project  planning,  Flood  control. 
Identifiers:  'Environmental  impact  statements, 
'Consumnes  River  (Calif.). 

The  project  involves  construction  of  three  dams 
and  storage  reservoirs  along  the  Consumnes  River 
to  provide  flood  protection  and  a  dependable  pat- 
tern of  water  supply  for  the  Consumnes  River 
Basin,  located  approximately  halfway  between 
Sacramento  and  Stockton,  California.  The  project 
will  provide  additional  benefits  such  as  increased 
fish  and  wildlife  resources  resulting  from  stable 
river  flow  conditions,  enhanced  water  quality 
standards,  increased  water-associated  recreation 
areas,  new  employment  opportunities,  and  oppor- 
tunities for  hydroelectric  power  development.  The 
following  are  adverse  environmental  effects  of  the 
project:  (1)  inundation  of  some  existing  fisheries 
and  forest  areas;  (2)  some  detrimental  effects  on 
water  quality  because  of  local  consumptive  use 
and  generation  of  additional  wastes;  (3)  vegetation 
losses  from  reservoir  site  land  inundation;  (4) 
possible  loss  of  historical  and  archeological  sites; 
(51  inundation  of  some  existing  recreational  facili- 
ties; and  (6)  creation  of  conditions  which  may  in- 
crease vector  populations,  but  appropriate  vector 
control  methods  will  be  carried  out.  Numerous  al- 
ternative plans  were  studied  and  subsequently  re- 
jected. Comments  of  interested  federal,  state,  and 
local  agencies  are  noted.  (Blank-Florida) 
W72-08010 
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GREAT  FALLS  FLOOD  CONTROL  PROJECT, 
SUN  RIVER,  MONTANA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Neb. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  918-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  19,  1971. 24  p,  1  map,  8 
append. 

Descriptors:  'Montana,  *Flood  protection, 
•Channel  improvement,  *Flood  control,  'En- 
vironmental effects,  Levees,  Retaining  walls, 
Drainage,  Furrows,  Riprap,  Riparian  plants,  Bor- 
row pits,  Oxbow  lakes,  River  flow,  Culverts, 
Aesthetics,  Landscaping,  Flood  plains,  Aquatic 
habitats,  Federal  project  policy ,  Project  planning. 
Identifiers:  'Environmental  impact  statements, 
*Sun  River  (Mont.). 

To  provide  flood  protection  for  a  part  of  Great 
Falls,  Montana,  a  flood  control  project  is 
proposed  consisting  of  a  system  of  levees,  inter- 
ceptor ditches,  channel  changes,  and  floodwall 
facilities.  The  following  environmental  impacts  are 
listed:  (1)  protection  against  a  standard  project 
flood,  (2)  improvement  of  local  drainage  by  filling 
certain  low  areas  with  construction  spoil  materi- 
als, (3)  destruction  of  plant  and  sedentary  animal 
communities  from  borrow  operations  and  levee 
buildup,  (4)  creation  of  two  oxbow  lakes  from 
channelization  and  installation  of  channel  locks, 
and  (S)  alteration  of  some  island  biotic  and  physi- 
cal configurations.  Culverts  will  be  installed  to 
provide  for  riverflows  and  water  exchange.  Prima- 
ry adverse  effects  include  direct  losses  of  much 
riparian  habitat  and  a  man-made  appearance 
resulting  from  the  construction  seeding  and  main- 
tenance of  levees  and  riprapped  channel  slopes. 
Various  alternative  proposals  were  considered  and 
rejected  because  of  high  costs  and  lack  of  public 
support.  Public  meetings  were  held  on  this  project 
and  a  draft  statement  was  furnished  to  interested 
federal,  state,  and  local  agencies.  Comments 
received  from  these  agencies  are  included.  (Blank- 
Florida) 
W72-08013 


LAS  CRUCES  LOCAL  PROTECTION,  LAS 
CRUCES,  NEW  MEXICO  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Albuquerque,  N.  Mex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  923-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  27,  1971.  54  p,  4 
tab. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Reservoirs,  'New  Mexico,  'Dam  construc- 
tion, Floods,  Flood  protection,  Ditches,  Open 
channels,  Flood  flow,  Urbanization,  Agriculture, 
Quarries,  Rock  excavation,  Arroyos,  Dry  beds. 
Intermittent  streams. 

Identifiers:  'Environmental  impact  statements, 
*LasCruces(N.M.). 

A  dry  flood  control  dam  with  spillway  structures, 
a  diversion  ditch,  and  an  open  channel  is  proposed 
for  protecting  Las  Cruces,  New  Mexico  and  ad- 
jacent county  agricultural  lands.  The  primary  im- 
pact of  the  project  will  be  flood  prevention  in 
urban  and  agricultural  developments.  No  signifi- 
cant effect  will  be  exerted  on  wildlife  resources. 
The  primary  adverse  effect  focuses  on  removal  of 
83,000  cubic  yards  of  protection  stone  from  an  ex- 
isting small  quarry.  A  subsequent  restoration  pro- 
ject will  minimize  this  environmental  damage. 
Dust  will  be  a  problem  only  during  construction. 
Four  other  reservoir  plans  in  addition  to  no 
development  were  considered  as  alternatives.  No 
development  was  disregarded  because  any  of  the 
reservoir  projects  would  only  exert  a  minimal  ad- 
verse environmental  effect.  The  reservoir  project 
selected  offers  the  desired  protection  with  the 
most  favorable  benefit-cost  ratio.  Comments  of  in- 
terested agencies  are  included.  (Kohla-Florida) 
W72-08016 


PARK  RIVER  CONDUIT,  HARTFORD,  CON- 
NECTICUT (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  721-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  17,  1971.  18  p,  1 
map. 

Descriptors:  'Environmental  effects,  'Concrete- 
lined  canals,  'Running  waters,  'Connecticut, 
Structures,  Drains,  Canal  construction, 
Concretes,  Open  channels,  Floods,  Erosion, 
Flood  protection,  River  flow,  Urbanization,  Com- 
munity development. 

Identifiers:  'Environmental  impact  statements, 
'Park  River  (Conn.). 

An  expanded  conduit  system  is  proposed  for  the 
north  and  south  branches  of  the  Park  River  at 
Hartford,  Connecticut.  The  project  includes  con- 
struction of  reinforced  concrete  conduits,  a  junc- 
tion structure,  a  headwall,  an  auxiliary  conduit, 
and  a  pumping  station.  Since  the  Park  River  is  al- 
ready partly  enclosed  by  a  conduit  system,  only 
minimum  vestiges  of  a  natural  environment 
remain.  No  possibility  exists  for  a  reversal  in  ur- 
banization and  a  restoration  of  a  natural  environ- 
ment. Consequently,  no  adverse  impact  is  an- 
ticipated. Moreover,  the  proposed  network  could 
beneficially  reduce  erosion,  eliminate  certain 
hazards  associated  with  open  channels,  and 
minimize  the  danger  of  floods.  Alternatives  stu- 
died were  additional  reservoir  construction; 
modification  of  existing  reservoirs;  diversion  of 
the  South  Branch,  Park  River;  and  establishment 
of  encroachment  lines.  All  alternatives  were  found 
to  entail  greater  environmental  disruption  and 
destruction  than  the  proposed  plan.  Comments  of 
interested  agencies  are  included.  (Kohla-Florida) 
W72-08021 


WATER  RESOURCES  DEVELOPMENT  IN  IL- 
LINOIS. 

Corps  of  Engineers,  Chicago,  111.  North  Central 

Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08023 


WATER  WAVE  TRANSMISSION  THROUGH 
AND  REFLECTION  BY  PERVIOUS  COASTAL 
STRUCTURES, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-08071 


KAWAIHAE  HARBOR  FOR  LIGHT-DRAFT 
VESSELS,  HAWAII  COUNTY,  HAWAII  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Corps  of  Engineers,  Honolulu,  Hawaii.  Pacific 
Ocean  Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  288F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  12,  1971.  43  p,  2 
plate,  5  tab. 

Descriptors:  'Hawaii,  'Harbors,  'Environmental 
effects,  'Reefs,  'Coastal  engineering,  Marine 
biology,  Boats,  Coastal  structures,  Boating,  Water 
pollution,  Docks,  Marinas,  Breakwaters,  Shore 
protection,  Tourism,  Recreation,  Coral 
limestones,  Excavation,  Turbidity,  Navigation, 
Marine  animals,  Fish  populations. 
Identifiers:  'Environmental  Impact  Statements, 
'Kawaihae  Harbor  (Hawaii). 

The  proposed  harbor  would  alter  the  thirty-three 
acre  project  site  from  a  shallow  reef  area  to  a  light- 
draft  vessel  harbor  complex  with  reveted  land 
areas,  channels,  and  berthing  areas.  There  is  an 
existing  but  inadequate  harbor.  The  area  is  non-re- 
sidential and  is  used  for  recreational  boating  and 
swimming.  Coral  life  within  the  site's  thirty-three 
acres  of  reef  would  be  destroyed  in  erecting  pro- 


tective harbor  structures.  Changes  in  the  site's 
physical  environment,  including  landscaping, 
should  have  a  significant  impact  on  the  area's 
socio-economic  environment,  due  to  increased 
tourist  appeal.  A  short  term  decrease  in  fish  popu- 
lation is  expected.  However,  an  in-migration  is  ex- 
pected when  construction  turbidity  ceases.  In- 
creased harbor  pollution  is  expected  from  in- 
creased boating  and  construction  of  comfort  sta- 
tions. A  non  project'  alternative  would  allow 
wave-action  damage  to  watercraft  to  continue  and 
would  leave  demands  for  the  new  facility  unan- 
swered. Although  other  plans  were  feasible,  the 
project  was  deemed  the  best  alternative  based  on  a 
balancing  of  economic  and  environmental  factors. 
Public  comment  was  favorable.  Agencies 
generally  accepted  the  plan,  although  there  was 
some  criticism  from  the  Environmental  Center  of 
the  University  of  Hawaii.  (Ilkson-Florida) 
W72-08313 


WATER  RESOURCES  DEVELOPMENT  IN 
WISCONSIN. 

Corps  of  Engineers,  Chicago,  111.  North  Central 
Div. 

January  1,  1971.  55  p,  3  map,  23  photo,  2  tab. 

Descriptors:  'Wisconsin,  'Water  resources 
development,  'Navigation,  'Flood  control,  Pro- 
ject post-evaluation,  Beach  erosion,  River  basin 
development,  Multiple-purpose  projects,  Lake 
Michigan,  Lake  Superior,  Mississippi  River, 
Channel  improvement,  Breakwaters,  Harbors,  In- 
land waterways,  Rivers  and  Harbors  Act,  Dams, 
Levees,  Piers,  Flood  plains,  Project  purposes, 
Project  benefits,  Navigable  waters. 

Water  resources  development  projects  in  Wiscon- 
sin on  which  all  authorized  work  has  been 
completed  and  projects  which  are  complete  except 
for  authorized  changes  are  discussed.  Navigation 
projects  include  harbor  facilities  and  five  Lake  Su- 
perior and  nine  Lake  Michigan  ports.  Other  pro- 
jects provide  navigation  improvement  along  the 
St.  Croix  and  Mississippi  Rivers.  Completed  flood 
and  beach  erosion  control  projects  are  also 
discussed.  Current  projects  which  have  been 
completed  to  the  extent  of  beneficial  use,  and 
newly  authorized  projects  on  which  planning  and 
construction  have  been  initiated  are  discussed. 
Navigation  projects  underway  include  work  on  the 
upper  Mississippi  and  the  St.  Lawrence  Seaway. 
Navigation,  flood  control,  emergency  repair  and 
rescue,  and  flood  plain  information  reporting  pro- 
jects under  continuing  special  authority  are 
discussed.  Studies  underway  relate  to  navigation, 
flood  control,  beach  erosion  control,  comprehen- 
sive basin  studies,  and  certain  special  studies.  Sur- 
vey investigations  authorized  but  not  started  are 
also  detailed.  Several  tables  and  maps  are 
presented,  including  a  location  map  of  all 
completed,  started,  and  authorized  projects. 
(Grant-Florida) 
W72-08316 


WATER  RESOURCES  DEVELOPMENT  IN 
MINNESOTA. 

Corps  of  Engineers,  Chicago,  111.  North  Central 
Div. 

January  1, 1971.  51  p,  3  map,  16  photo,  2  tab. 

Descriptors:  'Minnesota,  'Water  resources 
development,  'Navigation,  'Flood  control,  Pro- 
ject post-evaluation,  Beach  erosion,  River  basin 
development,  Multiple-purpose  projects,  Lake  Su- 
perior, Mississippi  River,  Channel  improvements, 
Dams,  Levees,  Piers,  Breakwaters,  Harbors,  In- 
land waterways,  Rivers  and  Harbors  Act,  Diver- 
sion structures,  Project  purposes,  Project 
benefits,  Navigable  waters. 

Water  resources  development  projects  in  Min- 
nesota on  which  all  authorized  work  has  been 
completed  and  which  are  complete  except  for 
changes  are  detailed.  Eighteen  completed  naviga- 
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tion  projects  and  fourteen  completed  flood  control 
projects  are  included  in  this  category.  Projects  un- 
derway include  those  which  have  been  completed 
to  the  extent  of  beneficial  use  and  newly 
authorized  projects  on  which  planning  and  con- 
struction have  been  initiated.  Two  navigation  and 
four  flood  control  projects  are  discussed.  Active 
authorized  projects  are  those  which  are  approved 
but  awaiting  federal  funding:  two  navigation  and 
three  flood  control  projects  are  discussed.  Pro- 
jects under  special  continuing  authority  include 
three  navigation  projects  and  ten  small  flood  con- 
trol projects.  Also  included  are  clearing  and 
navigation  straightening  projects,  snagging  and 
clearing  projects,  emergency  repair  and  rescue, 
and  flood  plain  information  reports.  Studies  under- 
way include  ten  navigation  projects,  twenty-two 
flood  control  projects,  four  comprehensive  basin 
studies,  and  one  special  study  on  water  levels  in 
the  Great  Lakes.  Special  investigations  authorized 
but  not  yet  started  include  three  navigation  studies 
and  two  flood  control  studies.  The  report  contains 
several  maps,  tables,  and  photographs.  A  map  of 
all  completed,  started,  and  authorized  projects  is 
included.  (Grant-Florida) 
W72-08317 


WATER  RESOURCES  DEVELOPMENT  IN 
MICHIGAN. 

Corps  of  Engineers,  Chicago,  111.  North  Central 
Div. 

January  1 ,  1 97 1 .  80  p ,  1  map ,  42  photo ,  2  tab. 

Descriptors:  'Michigan,  *Water  resources 
development,  'Navigation,  'Flood  control, 
'Beach  eroison,  Shore  protection,  Project  post- 
evaluation,  Project  planning,  River  basin  develop- 
ment, Multiple-purpose  projects,  Lake  Michigan, 
Lake  Huron,  Lake  Superior,  Channel  improve- 
ment, Dams,  Levees,  Breakwaters,  Harbors,  In- 
land waterways,  Rivers  and  Harbors  Act,  Flood 
plains,  Project  purposes,  Project  benefits. 

Current  information  on  the  water  resources 
development  program  of  the  Corps  of  Engineers  in 
Michigan  is  provided.  Fifty-eight  completed 
navigation  projects  and  three  completed  flood 
control  projects  are  included.  Eleven  navigation 
and  five  flood  control  projects  underway  are 
reviewed.  Active  authorized  projects,  those  which 
are  approved  but  not  yet  funded,  include  four 
navigation,  two  flood  control,  and  one  beach  ero- 
sion control  project.  Inactive  navigation  projects 
are  also  described.  Projects  under  special  continu- 
ing authority  include  ten  small  navigation  projects, 
five  small  flood  control  projects,  three  shore 
damage  projects,  and  three  snagging  and  clearing 
projects.  Floodplain  information  and  technical  re- 
ports are  listed.  Studies  underway  include  twenty 
navigation  projects,  seven  flood  control  projects, 
two  comprehensive  basin  studies,  and  two  special 
studies.  Survey  investigations  authorized  but  not 
yet  started  include  seven  navigation  studies,  two 
flood  control  studies,  and  one  beach  erosion  stu- 
dy. Maps  and  tables  covering  the  location  of  all 
completed,  started,  and  authorized  projects  are  in- 
cluded. (Grant-Florida) 
W72-08318 


UNITED  STATES  PORTION  OF  RETAMAL  IN- 
TERNATIONAL DIVERSION  DAM  AND 
UNITED  STATES  DIKE,  LOWER  RIO  GRANDE 
FLOOD  CONTROL  PROJECT,  TEXAS  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 
International  Boundary  and  Water  Commission, 
El  Paso,  Tex. 

November  1971.  29  p,  1  map. 

Descriptors:  'Diversion  dams,  'Rio  Grande  River, 
'Flood  protection,  'International  Bound,  and 
Water  Comm.,  'Environmental  effects,  Flood 
routing,  Flooding,  Flood  control,  Dams, 
Danishes,  Water  resources  development,  Mexico, 
United  States,  Dikes,  Levees,  Wildlife  habitats, 
Agriculture,  Fish,  Land  use,  Water  control,  Ex- 


cavation, Diversion  structures,  River  regulation, 
Dam  construction,  Flow  control,  Flow  augmenta- 
tion. 
Identifiers:  'Environmental  Impact  Statements. 

The  project  involves  joint  construction  by  the 
United  States  and  Mexico  of  a  diversion  dam  and 
construction  by  the  United  States  of  a  dike  from 
that  dam  to  the  present  river  levee  system.  The 
project  will  provide  equal  divi.  rsion  of  floodwaters 
by  both  countries  and  will  limit  river  flows  to  a 
safe  capacity.  The  human  environment  will  be 
enhanced  through  flood  reduction.  Most  adverse 
environmental  effects  will  be  temporary,  terminat- 
ing at  the  end  of  excavation  and  construction.  Fish 
habitats  and  a  small  area  of  wildlife  habitats  will 
experience  a  temporary,  minor  disturbance.  The 
project  will  require  modification  of  existing  canals 
and  irrigation  structures,  thus  temporarily  interfer- 
ing with  agriculture  activities  and  disturbing  bird 
and  wildlife  habitats.  The  project  will  permanently 
take  136  acres  of  irrigated  land  and  24  acres  of 
brush  land.  Since  this  project  was  approved 
through  international  agreement,  consideration  of 
alternatives  was  limited  to  alternative  damsites. 
The  present  site  was  considered  the  most 
economical.  The  immediate  damage  to  farming 
and  wildlife  habitats  is  far  outweighed  by  the  long 
term  increased  benefits  from  flood  protection  pro- 
vided by  the  project.  Comments  of  interested 
agencies  are  included.  (Brackins-Florida) 
W72-08327 


SMALL-BOAT  HARBOR,  MISSISSIPPI  RIVER 
AT  PEPIN,  WISCONSIN  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Paul,  Minn. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  763F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  29, 1971.31  p,  2  plate, 
5  tab. 

Descriptors:  'Breakwaters,  'Docks,  'Wisconsin, 
'Mississippi  River,  Shore  protection,  Waves 
(Water),  Aeration,  Harbors,  Rivers  and  Harbors 
Act,  Excavation,  Dredging,  Marinas,  Structures, 
Hydraulic  structures,  Inland  waterways,  Lake 
shores,  Engineering  structures,  Culverts. 
Identifiers:  'Environmental  Impact  Statements, 
'Pepin  (Wis). 

The  project  calls  for  the  construction  of  a  sand- 
filled  breakwater  to  provide  the  Pepin,  Wisconsin 
small-boat  harbor,  located  on  the  Mississippi 
River,  with  protection  from  damaging  wave  ac- 
tion. Construction  of  the  existing  artificial  harbor 
was  completed  in  1965  and  serves  both  commer- 
cial fishing  vessels  and  local  and  transient  recrea- 
tional craft.  The  substantial  wave  damage  now  ex- 
perienced by  the  harbor  will  be  reduced  by  the 
project.  Construction  of  a  culvert  will  also  provide 
water  circulation  in  the  harbor.  The  project  would 
result  in  increased  recreational  activity  through  an 
increase  in  berthing  areas.  Also,  the  harbor 
shoreline  will  be  more  completely  protected  from 
wave  action.  The  excavation  in  the  existing  harbor 
area  will  cause  temporary  turbidity.  The  area, 
however,  is  not  conducive  to  fish  spawning  and 
implementation  of  the  proposal  will  have  little  last- 
ing effect  on  this  phenomenon  of  marine  life.  Al- 
ternatives to  the  proposed  action  would  be  to 
forego  the  improvement  or  construct  partially  sub- 
merged floating  (mobile)  breakwater,  but  neither 
would  prevent  further  deterioration  of  the  harbor. 
Comments  of  interested  agencies  are  included. 
(Nielsen-Florida) 
W72-08328 


MILL  CREEK  LAKE,  MILL  CREEK,  SCIOTO 
RIVER  BASIN,  DELAWARE  AND  UNION 
COUNTIES,  OHIO  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  949F,  $3.00  in  paper  copy, 


$0.95  in  microfiche.  October  7,  1971.  53  p,  2  map,  9 
tab. 

Descriptors:  'Ohio,  'Environmental  effects, 
'Dam  construction,  'Multiple-purpose  projects, 
•Flood  protection,  Flood  control,  Project  pur- 
poses, Recreation,  Sediment  control,  Water 
resources  development,  Flood  plains,  Aesthetics, 
Fishing,  Fish  management,  Aquatic  habitats,  Wil- 
dlife habitats,  Water  quality  control,  Impaired 
water  quality,  Reservoir  construction,  Fresh- 
water, Impounded  waters. 

Identifiers:  'Environmental  Impact  Statements, 
'Scioto  River  Basin  (Ohio),  'Mill  Creek  Lake 
(Ohio). 

The  Mill  Creek  Lake  project  will  involve  construc- 
tion of  a  dam  and  other  facilities  for  flood  control, 
recreation,  fish  and  wildlife  conservation,  and 
water  quality  control.  It  is  one  of  seven  major 
reservoir  projects  for  water  resources  develop- 
ment in  the  Scioto  River  Basin.  The  project  site  is 
generally  rural  with  level  to  gently  sloping  terrain. 
Environmental  effects  of  the  project  include:  in- 
undation of  animal  habitats,  grazing  and  cropland, 
decreased  possibilities  of  flooding,  alteration  of 
sediment  flows  in  the  stream,  alteration  of  the  pH 
content,  oxygen  content  and  temperature  of  the 
water,  and  temporary  erosion.  Adverse  environ- 
mental impacts  include:  loss  of  cropland  and  wil- 
dlife habitats,  loss  of  some  fish  resources,  loss  of 
certain  aesthetic  qualities  of  the  stream,  creation 
of  fluctuating  pools,  forced  relocation  of  families, 
and  possible  water  quality  impairment.  Alterna- 
tives considered  include:  single-purpose  develop- 
ments or  combinations  of  other  developments, 
greater  flood  plain  zoning,  and  flood  insurance. 
Long  term  advantages  outweigh  short  term  ef- 
fects. Comments  by  other  agencies  are  included. 
(Grant-Florida) 
W72-08331 


CRYSTAL  DAM,  RESERVOIR,  AND  POWER 
PLANT,  CURECANTI  UNIT,  COLORADO 
RIVER  STORAGE  PROJECT,  COLORADO 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 
Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  071F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  6,  1971.  47  p,  1 
map. 

Descriptors:  'Environmental  effects,  'Colorado, 
'Concrete  dams,  'Hydroelectric  plants,  'Dam 
construction,  Hydroelectric  power,  Power  head, 
Reservoirs,  Damsites,  Water  quality  control,  Tur- 
bidity, Impoundments,  Reservoir  sites,  Channel- 
ing, Reservoir  releases,  Flow  rates,  Flow  augmen- 
tation, Water  management  (Applied),  Project 
planning,  Project  purposes,  Federal  project  pol- 
icy. 

Identifiers:  'Environmental  Impact  Statements, 
'Gunnison  River  (Colo),  'Crystal  Reservoir 
(Colo). 

The  project,  involving  construction  of  a  dam  and  a 
hydroelectric  powerplant,  is  needed  to  maximize 
power  generation  capabilities  and  regulate  the 
Gunnison  River.  The  project  is  located  near  Mon- 
trose, Colorado,  and  it  is  part  of  the  Colorado 
River  Storage  Project.  Probable  environmental  im- 
pacts of  the  project  include  the  following:  (1)  river 
regulation  below  the  dam  to  reduce  high  flows, 
elimination  of  destructive  icing  conditions,  and 
uniform  and  minimum  flows  to  preserve  fishery 
habitat;  (2)  maximized  power  production;  (3)  im- 
proved downstream  water  quality  through  entrap- 
ment of  high  sediment  flows;  and  (4)  channeliza- 
tion of  the  stream  below  the  damsite.  Unavoidable 
adverse  environmental  effects  will  include  a  loss 
of  fish  habitat  due  to  inundation,  alteration  of 
trout  stream  habitat  due  to  channelizing,  inunda- 
tion of  high  quality  river  scenery,  and  increases  in 
stream  turbidity  during  construction.  The  contrac- 
tor, however,  will  be  required  to  pass  all  waste  and 
drainage  water  through  a  turbidity  control  plant  to 
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remove  suspended  sediments  before  discharge. 
Various  alternatives  to  the  proposed  project  are 
summarized.  Comments  of  interested  organiza- 
tions are  included.  (Blank-Florida) 
W72-08333 


TAYLORSVILLE  LAKE,  SALT  RIVER,  KEN- 
TUCKY (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  789-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  16, 1971 .  26  p. 

Descriptors:  *Environmental  effects,  *Dam  con- 
struction, *Reservoir  construction,  *Flood  con- 
trol, Recreation,  Flood  plain  zoning,  Flow  aug- 
mentation, Streamflow,  Flow  control,  Flood  pro- 
tection, Flood  damage,  Flood  forecasting,  Non- 
structural alternatives,  Water  resources  develop- 
ment, Fish  management,  Wildlife  habitats,  'Ken- 
tucky. 

Identifiers:  'Environmental  Impact  Statements, 
•Salt  River  (Ky),  'Taylorsville  Lake  (Ky). 

Taylorsville  Lake  is  a  proposed  multipurpose  lake 
project  consisting  of  a  reservoir  and  damsite  on 
Salt  River,  60  miles  above  that  stream's  con- 
fluence with  the  Ohio  River  and  about  four  miles 
above  Taylorsville,  Kentucky.  The  project  would 
significantly  reduce  flood  damage  in  the  River's 
lower  reaches.  Water  storage  would  provide  for 
low  flow  augmentation  as  well  as  enhance  the 
area's  recreational  potential.  However,  approxi- 
mately 3,050  acres  of  agricultural  and  forest  lands 
and  eleven  known  sites  of  minor  archeological  in- 
terest would  be  inundated.  Approximately  18  miles 
of  stream  bank  habitat  and  fisheries  would  be  lost. 
Alternatives  considered  include  flood  plain  zon- 
ing, evacuation,  improved  flood  forecasting,  flood 
insurance,  acquisition  of  flood  prone  lands, 
levees,  channel  improvement,  three  additional 
reservoir  sites,  and  no  development.  Project  selec- 
tion was  based  on  maximization  of  net  benefits  in 
relation  to  economic  output.  Comments  of  con- 
cerned agencies  are  included.  (Kohla-Florida) 
W72-08338 


YOLO  COUNTY  FLOOD  CONTROL  AND 
WATER  CONSERVATION  DISTRICT,  APPLI- 
CATION UNDER  THE  SMALL  RECLAMATION 
PROJECTS  ACT  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  184-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  30,  1971.  29  p,  1  plate, 
1  map,  2dwg. 

Descriptors:  'Environmental  effects,  'Dam  con- 
struction, 'Reservoir  construction,  'Groundwater 
resources,  Groundwater  availability,  Water 
resources  development,  Water  level  fluctuations, 
Water  sources,  Water  supply,  Flood  control, 
Reservoirs,  Fisheries,  Surface  waters,  Irrigation 
water,  Recreation,  'California. 
Identifiers:  'Environmental  Impact  Statements, 
'Cache  Creek  (Calif),  'Indian  Valley  Reservoir 
(Calif). 

The  proposed  Indian  Valley  Project  consists  of  a 
multipurpose  dam  and  reservoir  and  recreation 
facilities  located  on  the  North  Fork  of  Cache 
Creek,  Lake  County,  California.  The  reservoir 
would  provide  supplemental  water  to  83,000  acres 
of  irrigated  land  to  stabilize  a  declining  ground- 
water basin  and  provide  flood  protection,  fishery 
enhancement,  and  outdoor  recreational  benefits. 
Conversely,  4,000  acres  of  grazing  land  would  be 
inundated,  three  rare  plant  species  would  be  partly 
endangered,  and  possible  archeological  sites 
would  be  lost.  Alternatives  considered  include  no 
project,  smaller  reservoir  capacity,  and  a  mul- 
tipurpose reservoir.  The  selected  alternative  pro- 
vides the  greatest  degree  of  benefits.  The  views  of 
interested  agencies  are  set  forth.  (Kohla-Florida) 


W72-08339 


LOST  RIVER  WATERSHED  PROJECT,  INDI- 
ANA (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
Watershed  Planning  Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  976-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971.  77  p,  1  map, 
2  append. 

Descriptors:  'Indiana,  'Land  development,  'En- 
vironmental effects,  'Channel  improvement, 
'Flood  control,  'Watersheds  (Basins),  Erosion 
control,  Water  management  (Applied),  Land 
development,  Soil  conservation,  Sedimentation, 
Detention  reservoirs,  Habitat  improvement, 
Watershed  management,  Fish  management,  Wil- 
dlife habitats,  Wildlife  conservation,  Scour,  Chan- 
nels, Stream  erosion,  Stream  fisheries,  Flood 
damage,  Flood  plain  zoning. 
Identifiers:  'Environmental  Impact  Statements, 
'Lost  River  Watershed  (Ind). 

The  project  involves  a  comprehensive  land  treat- 
ment program,  consisting  of  11  floodwater  retard- 
ing structures  (5  with  multipurpose  storage),  2 
grade  stabilization  structures,  and  44  miles  of 
stream  channel  improvement.  The  project  is 
located  in  the  Lost  River  Watershed  in  Lawrence, 
Washington,  Orange,  Dubois,  and  Martin  coun- 
ties, Indiana.  Damage  to  watershed  lands  as  well 
as  roads  and  bridges  is  generally  associated  with 
floods  which  occur  two  to  three  times  per  year. 
Favorable  environmental  impacts  of  the  proposed 
project  consist  of  a  40%  reduction  in  annual  ero- 
sion, improvement  of  wildlife  habitat,  enhance- 
ment of  watershed  fishery  values,  and  a  60% 
reduction  in  flood  damage.  Additionally,  the  pro- 
ject will  decrease  scour  on  1,060  acres  of  flood 
plain,  diminish  sediment  concentrations  in  stream 
flows,  and  create  a  major  outdoor  recreation  in- 
dustry. Destruction  of  woodland  areas  along  chan- 
nel banks  and  in  dam  and  reservoir  areas  will  ad- 
versely affect  some  wildlife  values.  Structural  im- 
poundments will  inundate  parts  of  a  stream  fishery 
and  intermittent  feeder  streams.  Several  alterna- 
tives were  considered,  including  no  action,  con- 
version of  the  flood  plain  to  a  less  flood  prone  use, 
flood  plain  zoning,  and  construction  of  several 
local  flood  protection  projects.  Comments  of  in- 
terested agencies  are  included.  (Blank-Florida) 
W72-08340 
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ANNUAL  REPORT,  1971. 

Institute  for  Water  Resources  (Army),  Alexandria, 

Va. 

For  primary  bibliographic  entry  see  Field  09C. 

W72-07953 


FINAL  ENVIRONMENTAL  STATEMENT, 
SHOBE  CANYON  CHANNEL  CLEARING 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08008 


NONUNIFORM  FLOW  FUNCTIONS  CIRCULAR 
SECTION. 

Waterways  Experiment  Station,  Vicksburg,  Miss. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-733  866,  Price  $3.00  paper  copy,  $0.95 
microfiche.  Miscellaneous  Paper  No  2-601,  Sep- 
tember 1963. 18  p,  2  ref. 

Descriptors:  'Non-uniform  flow,  'Conduits, 
'Mathematical  models,  'Computer  programs, 
'Hydraulic  engineering,  Backwater,  Slopes, 
Discharge  (Water),  Methodology. 


Identifiers:  Non-uniform  flow  function,  Data  ta- 
bles. 

Various  nonuniform  flow  functions  have  been 
devised  to  simplify  backwater  and  drawdown 
curve  computations.  The  value  of  these  methods  is 
that  the  depth  and  velocity  in  uniform  channels 
may  be  directly  computed  at  selected  sections 
without  resort  to  the  laborious  step  method.  The 
intervening  water-surface  profile  can  also  be  com- 
puted rapidly  by  the  use  of  nonuniform  flow  func- 
tions. The  need  for  extending  the  range  of  existing 
functions  was  revealed  when  the  Hydraulic  Analy- 
sis Branch  of  the  U.S.  Army  Engineer  Waterways 
Experiment  Station  was  preparing  a  new  draft  of 
the  Engineer  Manual  on  'Hydraulic  Design  of  Out- 
let Works'.  The  tabulated  functions  were  com- 
puted on  the  225  GE  electronic  computer  of  the 
Technical  Services  Division  of  the  Waterways  Ex- 
periment Station.  In  addition  to  the  tabulated  data, 
use  of  these  nonuniform  flow  functions  in  outlet 
works  diversion  flow  problems  is  illustrated  in  a 
sample  computation.  (Woodard-USGS) 
W72-08070 


WATER  WAVE  TRANSMISSION  THROUGH 
AND  REFLECTION  BY  PERVIOUS  COASTAL 
STRUCTURES, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
A.  M.  Kamel. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
AD-733  873,  Price  $3.00  paper  copy;  $0.95 
microfiche.  Research  Report  H-69-1,  October 
1969. 27  p,  5  fig,  20  plate,  5  tab,  16  ref. 

Descriptors:  'Breakwaters,  'Coastal  structures, 
'Porous  media,  'Permeability,  'Model  studies, 
Waves  (Water),  Steady  flow,  Infiltration,  Hydrau- 
lic structures,  Engineering  structures,  Refraction 
(Water  waves),  Equations,  Forecasting. 
Identifiers:  Research  project. 

An  expression  is  given  for  the  resistance  of  free 
surface  flow  in  a  porous  medium  (such  as  a  coastal 
rubble-mound  breakwater)  in  terms  of  the  density 
of  the  fluid,  the  approach  velocity,  the  grain 
diameter  of  the  material  in  the  breakwater  struc- 
ture, and  a  resistance  coefficient  which  is  a  func- 
tion of  Reynolds  number  of  the  flow.  The  length  of 
the  structure  relative  to  the  grain  diameter  is  an 
important  factor  in  determining  the  resistance  of 
free  surface  flow  in  a  porous  medium.  A  certain 
ratio  between  the  length  of  the  structure  and  its 
grain  diameter  must  be  reached  before  the  struc- 
ture can  be  treated  as  a  porous  medium.  An  ex- 
pression for  damping  of  translation  waves  by 
screen  filters  was  modified  to  give  the  transmis- 
sion coefficient  of  surface  waves  propagated 
through  a  porous  structure.  The  constants  in  this 
expression  were  also  found  to  be  a  function  of  the 
length  of  the  structure  relative  to  the  grain  diame- 
ter. Measured  and  computed  values  of  wave  trans- 
mission coefficients  agreed.  (Woodard-USGS) 
W72-08071 


LAMINAR       MOMENTUM       JETS       IN       A 
STRATIFffiD  FLUH), 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08135 


MIXING  OF  DENSITY -STRATD7IED  IMPOUND- 
MENTS WITH  BUOYANT  JETS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08136 


CHARACTERISTICS   OF   TRANSVERSE   MIX- 
ING IN  OPEN-CHANNEL  FLOWS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08139 
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FREE-VORTEX  THEORY  APPLIED  TO  FREE 
OVERFALLS, 

Liverpool  Univ.  (England).  Dept.  of  Civil  En- 
gineering . 

K.H.  M.Ali,  and  A.  Sykes. 
Journal  of   the   Hydraulics  Division,   American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  p 
973-979,  May  1972.  5  fig,  1  tab,  10  ref. 

Descriptors:   'Overflow,  'Overfalls,   'Discharge 
(Water),      'Vortices,      'Open      channel     flow, 
Discharge  measurement,  Weirs,  Flow  separation, 
Stage-discharge  relations. 
Identifiers:  'Free-vortex  theory,  'Free  overfalls. 

When  the  flow  from  an  open  channel  is  discharged 
freely  into  the  air,  the  depth  at  the  brink  can  be 
often  closely  correlated  with  the  flow  rate.  A  40-ft 
by  1-ft  horizontal  open  rectangular  channel  was 
used  to  study  the  end-depth  ratio  for  shooting 
flow.  The  variation  in  Froude  number  was  ob- 
tained by  changing  the  discharge  and  the  opening 
of  an  upstream  sluicegate.  Brink  flow  can  be  suc- 
cessfully imitated  by  a  mathematical  model  em- 
bodying velocity  distribution  and  streamline  cur- 
vature appropriate  to  a  free  vortex.  The  agreement 
with  experiments  is  very  close,  over  a  wide  range 
of  channel  geometries.  (Knapp-USGS) 
W72-08193 


REATTACHING    FLOW    DOWNSTREAM    OF 
LEAF  GATE, 

University  of  Manchester  Inst,  of  Science  and 
Technology  (England). 
R.  Narayanan,  and  A.  J.  Reynolds. 
Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8919,  p  913-934,  May  1972. 16  fig,  2  tab,  22  ref,  ap- 
pend. 

Descriptors:  'Flow  separation,  'Vortices,  'Gates, 
'Open    channel    flow,    'Flow    control,    Waves 
(Water),  Flow  characteristics,  Turbulence,  Fouri- 
er analysis,  Water  circulation,  Hydraulic  jump. 
Identifiers:  'Gates (Leaf). 

Mean  velocities  and  wall  pressures  were  measured 
downstream  of  a  blockage  simulating  a  partially 
closed  leaf  gate.  Six  plates  were  used;  the  ratios  of 
the  heights  of  the  plates  to  the  depth  of  the  duct 
are  in  the  range  0.161  to  0.833.  The  Reynolds 
number  based  on  the  height  of  the  plate  is  typically 
about  100,000.  The  pressure  fluctuations  are  re- 
lated to  the  velocity  fluctuations.  Maximum  inten- 
sities of  pressure  and  velocity  fluctuations  coin- 
cide in  a  shear  layer  extending  parallel  to  the  duct 
wall.  Peak  rms  value  of  pressure  fluctuations  oc- 
curs at  a  point  0.6  to  0.8  times  the  distance  of  reat- 
tachment. (Knapp-USGS) 
W72-08195 


DRAG  COEFFICIENT  OF  CYLINDERS  IN  TUR- 
BULENT FLOW, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 
S.C.Ko,  and  W.H.Graf. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8920,  p  897-912,  May  1972. 10  fig,  1  tab,  20  ref,  ap- 
pend. 

Descriptors:      'Turbulent     flow,     'Turbulence, 
'Drag,     'Flow     resistance,     Hydraulics,     Fluid 
mechanics,      Flow     characteristics,      Hydraulic 
models,  Hydrodynamics. 
Identifiers:  'Wind  tunnels. 

The  effects  of  free-stream  turbulence  on  the  drag 
coefficient  of  a  circular  cylinder  were  investigated 
experimentally  in  an  air  duct.  The  experiments 
were  performed  over  a  range  of  Reynolds  num- 
bers, based  on  mean  velocity  and  cylinder  diame- 
ter, from  1,350  to  8,000.  The  turbulence  intensity 
was  between  1.2%  and  21%.  The  range  of  the 
dimensionless  turbulence  scale  was  from  0.5  to 
3.3.  Two  smooth  circular  cylinders  were  used. 
They  were  1/4  in.  and  1/2  in.  6.35  mm  and  12.7  mm 
shell  fraction.  Equations  describing  the  relation- 


ships between  the  drag  coefficient  and  turbulence 
characteristics  were  also  obtained.  (Knapp-USGS) 
W72-08196 


FLOW  PROCESSES  IN  OPEN  CHANNEL 
BENDS 

State  Univ.  of  New  York,  Buffalo.  Dept.  of  Civil 
Engineering. 
R.P.  Apmann. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY5,  Paper 
8886,  p  795-810,  May  1972.  6  fig,  1  tab,  21  ref,  ap- 
pend. 

Descriptors:  'Open  channel  flow,  'Meanders, 
'Channel  morphology,  'Tractive  forces,  Shear 
drag,  Hydraulics,  Scour,  Turbulent  flow, 
Roughness  (Hydraulic),  Laboratory  tests, 
Hydraulic  models,  Alluvial  channels. 
Identifiers:  Open  channel  bends. 

Available  theoretical  solutions  for  flow  patterns  in 
bends  yield  valid  distributions  of  the  longitudinal 
or  forward  velocity  component.  This  is  primarily 
due  to  the  complexity  of  the  natural  geometry  of 
bends  and  of  the  basic  flow  equations.  In  place  of 
complete  analytic  solutions,  various  approxima- 
tion methods  for  predicting  boundary  shear  stress 
and  other  flow  qualities  are  used.  Experimentation 
is  valuable  in  searching  for  generalized  solutions 
to  these  problems.  Some  field  observations  made 
at  Buffalo  Creek,  N.  Y.  of  maximum  shear 
stresses,  depths  in  bends,  and  related  charac- 
teristics were  correlated  with  applicable  laborato- 
ry and  analytic  studies.  The  energy  gradient  over 
the  reach  was  0.0010,  average  cross-sectional 
velocities  ranged  between  3.8  fps  and  7.7  fps,  and 
cross-sectional  areas  between  700  sq  ft  and  1 ,600 
sq  ft.  The  general  agreement  of  the  field  data  with 
the  laboratory  tests  suggests  that  alluvial  channel 
bends  tend  to  deform  into  a  shape  which  offers 
minimum  resistance  to  the  flow.  (Knapp-USGS) 
W72-08202 


A  STUDY  OF  THE  TURBULENCE  CHARAC- 
TERISTICS OF  DIVERGING  SHEAR  FLOW, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

A.  F.  Babb,  and  J.  Amorocho. 

Water  Science  and  Engineering  Paper  No  1048, 

December  1971.  193  p,  67  fig,  4  plate,  8  tab,  49  ref. 

4  append.  OWRR  B-037-CAL  (11). 

Descriptors:  'Turbulent  flow,  'Flow  charac- 
teristics, 'Turbulent  boundary  layers,  'Mathe- 
matical studies,  'Pipe  flow,  Analytical  techniques, 
Model  studies,  Equations,  Reynolds  number, 
Energy  equation,  Laboratory  equipment,  Pres- 
sure, Velocity,  Shear  stress,  Kinetics,  Diffusion, 
Anemometers,  Flow  measurement,  Hydrologic 
systems. 

Detailed  information  was  acquired  on  the  mean 
measures  and  turbulence  characteristics  of 
gradually  diverging,  boundary-attached  shear 
flow.  The  configuration  selected  was  a  low-angle 
conical  diffuser  connecting  two  long  straight 
lengths  of  circular  pipe.  Air  was  used  as  the  test 
fluid,  and  turbulence  quantities  were  measured 
with  a  hot-film  anemometer.  The  analysis  involved 
evaluation  of  the  various  terms  of  the  differential 
and  integral  forms  of  the  mean  energy  equation,  of 
the  integral  forms  of  the  secondary  energy  and 
momentum  equations,  and  computation  of  energy 
and  momentum  balances.  A  detailed  description  of 
the  field  of  flow  of  mean  energy  throughout  the 
system  and  a  partial  description  of  the  flow  of  tur- 
bulence energy  are  given.  Flow  characteristics 
were  observed  within  the  diffuser  and  the 
downstream  pipe.  Hot-film  anemometry 
procedures  were  developed  and  verified  for  mea- 
surement of  the  terms  in  the  turbulent  flow  equa- 
tions. A  new  empirical  relationship  was  derived 
for  use  with  yawed  film  sensors,  which  differs 
from  that  customarily  used  with  hot-wire  sensors. 
(Woodard-USGS) 
W72-08220 


HYDRAULIC  MODEL  STUDIES  OF  IN- 
TERSTAGE MODULE  PIPING  IN  THE  2.5  MGD 
UNIVERSAL  DESALINATION  PLANT, 

Bureau  of  Reclamation,  Denver,  Colo.  Div.  of 

Research. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-08487 

8C.  Hydraulic  Machinery 


INFLUENCE  OF  DRAFT  TUBE  DIMENSIONS 
ON  KAPLAN  TURBINE  EFFICIENCIES, 

Kristinehamn  Works  (Sweden). 

R.  Alestig. 

Paper,   International   Association   for  Hydraulic 

Research     Symposium,     Stockholm,     Sweden, 

Transactions,  Part  1, 1970. 12  p,  11  fig. 

Descriptors:  'Kaplan  turbines,  'Draft  tubes,  Test 
procedures,  Economics,  Model  studies, 
Hydroelectric  powerplants,  Project  planning, 
Construction  costs,  Hydraulic  machinery. 
Identifiers:  'Experimental  models,  'Turbine  effi- 
ciency, Sweden,  Test  results,  Experimental  data, 
Geometric  shapes. 

For  a  powerplant  equipped  with  vertical  Kaplan 
turbines  with  a  given  runner  diameter,  the  con- 
struction cost  and  performance  are  influenced 
most  by  the  spiral  casing  and  draft  tube  dimen- 
sions. Model  tests  using  a  systematic  variation  of 
draft  tube  dimensions  were  conducted  to  deter- 
mine the  influence  of  draft  tube  dimensions  on  the 
efficiencies  of  Kaplan  turbines.  Tests  show:  (1)  an 
optimum  draft  tube  depth  exists;  (2)  for  best  per- 
formance, the  horizontal  extension  must  be  of  suf- 
ficient length;  (3)  extremely  deep  draft  tubes  are  of 
no  advantage  in  providing  turbine  efficiency;  and 
(4)  the  influence  of  draft  tube  dimensions  on  tur- 
bine efficiency  is  not  affected  by  runner  type. 
These  results  provide  information  useful  to  en- 
gineers in  making  economic  studies.  (USBR) 
W72-07915 


INCREASING  POWER  PRODUCTION  BY  IM- 
PROVED TRASHRACK  DESIGN, 

Washington  State  Univ.,  Pullman. 

J.  F.  Orsborn. 

Paper,   International   Association  for  Hydraulic 

Research     Symposium,     Stockholm,     Sweden, 

Transactions,  Part  1, 13  p,  7  fig,  5  tab,  12  ref,  1970. 

Descriptors:  'Trashracks,  'Losses,  'Energy 
losses,  'Structural  shapes,  'Hydraulic  design, 
Hydraulic  turbines,  Hydraulic  structures, 
Hydroelectric  powerplants,  Structural  design, 
Model  studies,  Fluid  dynamics,  Coefficients. 
Identifiers:  Streamlining. 

Loss  of  energy  caused  by  trashracks  at  the  en- 
trances to  hydroelectric  turbine  installations  is 
considered  negligible  compared  to  total  available 
energy.  Trashrack  designs,  therefore,  have  been 
based  primarily  on  structural  criteria,  giving  little 
consideration  to  the  proper  evaluation  of  hydraulic 
criteria.  Losses  have  been  estimated  by  empirical 
equations  which  consider  only  losses  caused  by 
the  bars.  This  method  neglects,  or  only  partially 
considers,  losses  caused  by  large  structural  mem- 
bers. Proper  evaluation  of  the  total  trashrack 
losses  is  equally  important  for  large  turbines  and 
for  low-head  turbines.  Elements  influencing 
trashrack  loss  are  considered  and  a  historical  sum- 
mary of  loss  equations  provided.  A  loss  estimate  is 
compared  with  actual  field  measurements  for  a 
prototype  trashrack.  The  redesign  of  this  trashrack 
is  described,  and  the  estimated  saving  in  energy 
achieved  by  redesign  is  given.  The  material 
presented  is  applicable  to  all  types  of  trashrack  in- 
stallations. (USBR) 
W72-07921 


DESIGN  AND  TESTING  OF  THE  NICKAJACK 
MULTI-LEAF  GATE  SYSTEM, 

Stone  and  Webester  Engineering  Corp.,  Boston, 
Mass.;  and  Tennessee  Valley  Authority,  Norris. 
G.  E.  Hecker,  and  R.  A.  Elder. 
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Paper,  International  Association  for  Hydraulic 
Research  Symposium,  Stockholm,  Sweden, 
Transactions ,  Part  1 , 1 970.  1 2  p ,  9  f  ig,  2  ref . 

Descriptors:  'Bulkhead  gates,  *Model  studies, 
♦Prototype  tests,  *Intake  gates,  Hydraulic  gates, 
Instrumentation,  Friction,  Vibration,  Discharge 
(Water),  Gates. 

Identifiers:  'Emergency  closures,  Tennessee  Val- 
ley Authority,  Leaf  gates,  Gate  leaves,  Nickajack 
Dam  (Tenn),  Lifting  devices,  External  forces, 
Oscillations,  Test  results. 

The  Nickajack  multileaf  gate  system  was  designed 
to  effect  an  emergency  closure  of  turbine  intakes 
at  flows  up  to  runaway  discharge.  A  beam 
suspended  by  wire  cable  from  a  crane  is  used  to 
position  each  of  the  6  gates  for  1  intake-2  gates  in 
each  of  3  bays.  Because  the  lifting  beam  and  lower 
gates  are  completely  immersed  in  the  flow,  force 
oscillations  may  occur  and  flow  interaction 
between  the  beam  and  gate  may  induce  premature 
release  of  the  gate  or  prevent  beam  removal  from  a 
positioned  lower  gate.  Particular  attention  was 
given  to  frictional  forces  to  prevent  the  gates  or 
beam  from  stopping  prior  to  seating.  Model  tests 
were  used  to  develop  the  beam  and  gate  design; 
prototype  tests  were  conducted  to  verify  gate 
system  effectiveness  and  to  check  model  testing 
techniques.  During  prototype  tests  a  complete  tur- 
bine closure  was  made  for  an  initial  flow  of  10,000 
cfs.  No  vibrational  problems  were  encountered, 
and  model  prototype  test  results  showed  good 
agreement.  Test  results  are  discussed.  (USBR) 
W72-07926 


PREDICTING  CAVITATION  IN  VALVES, 

Colorado  State  Univ.,  Fort  Collins. 
J.  P.  Tullis,  R.  A.  Hogan,  and  N.  C.  Whittington. 
Paper,   International  Association  for  Hydraulic 
Research     Symposium,     Stockholm,     Sweden, 
Transactions,  Part  1, 1970. 10  p,  1 1  fig,  2  ref. 

Descriptors:  'Cavitation,  'Valves,  'Performance, 

Hydraulic     machinery,    Mechanical    equipment, 

Design     criteria,     Laboratory     tests,     Erosion, 

Forecasting. 

Identifiers:    Valve   vibration.   Cavitation   index, 

Scale  effects. 

Information  for  improving  design  accuracy  of 
valve  systems  to  permit  cavitation-free  operation 
is  presented.  Critical  cavitation  conditions  based 
on  intensity  are  defined.  To  simplify  application  of 
cavitation  data,  a  new  parameter  is  introduced. 
Scale  effects  and  data  used  to  predict  effects  of 
size  and  pressure  variations  on  the  critical  index 
for  valves  are  discussed.  Laboratory  studies  are 
recommended  to  evaluate  the  critical  index.  Infor- 
mation on  scale  effects  can  then  be  applied  to  ad- 
just data  to  prototype  conditions.  If  laboratory  stu- 
dies are  not  possible,  suggested  alternate  design 
methods  are  given.  (USBR) 
W72-07927 


COMMENTS  ON  CAUSES  OF  AND  REMEDIES 
FOR  STRUCTURAL  VIBRATIONS  IN 
HYDROELECTRIC  PLANTS, 

Aktiebolaget  Nohab,  Trollhattan  (Sweden). 

G.  B.  Benko,  and  E.  K.  Holmen. 

Paper,   International  Association  for  Hydraulic 

Research     Symposium,     Stockholm,     Sweden, 

Transactions,  Part  1, 1970. 16  p,  6  fig,  1  tab,  11  ref. 

Descriptors:  'Hydraulic  turbines,  'Vibration, 
'Resonance,  'Hydroelectric  powerplants, 
Discharge  (Water),  Frequency,  Hydraulic  machin- 
ery, Structural  members,  Sounds,  Investigations. 
Identifiers:  Sweden,  Vibration  exciters,  Frequen- 
cy characteristics,  Intensity,  Resonators,  Har- 
monics. 

Results  of  investigations  into  the  causes  of 
disturbing  resonance-like  vibrations  in  dominating 
structural  parts  of  powerplants  are  discussed. 
Resonance  mechanisms  found  and  measures  taken 
to  eliminate  or  limit  vibrations,  to  acceptable 
levels,  are  given.  In  the  cases  presented,  one  com- 


mon feature  was  evident:  Although  the 
disturbances  were  hydraulically  excited,  no  seri- 
ous consequences  would  have  occurred  without 
the  interaction  of  some  mechanical  resonator  dur- 
ing periods  of  high  discharge  through  the  turbine. 
A  more  generalized  survey  of  possible  excitation 
sources  and  resonators  revealed  that  lighter  struc- 
tures of  larger  size  (made  possible  by  the  availa- 
bility of  high-tensile  materials)  increase  the  proba- 
bility of  undesirable  resonances.  (USBR) 
W72-07928 


LOWER  GRANITE  LOCK  AND  DAM,  SNAKE 
RrVER,  WASHINGTON  AND  IDAHO  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08004 


WASTE  OIX  RECOVERY  UNrT, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08275 


DOWNSTREAM  AERATED  GATE  SLUICE, 

Escher  Wyss  G.m.b.H.,  Zurich  (Switzerland).  (As- 
signee). 
G.  Dolder. 

U.  S.  Patent  No.  3,518,832,  2  p,  1  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office  Vol 
876,  No  l,p  55,  July  7,  1970. 

Descriptors:  'Patents,  'Sluice  gates,  Sluices, 
'Hydraulic  gates,  Irrigation  channels,  Storage, 
Lakes,  Water  levels,  Water  management  (Ap- 
plied), Discharge,  Water  discharge,  Reservoir 
storage. 

A  gate  sluice  to  regulate  the  quantity  of  discharge 
of  water  in  a  channel  has  a  sluice  gate  movable  in 
recesses  in  the  side  walls  of  the  channel.  The  flow- 
separation  edge  at  the  foot  of  the  sluice  gate  lies  in 
the  same  plane  as  the  edges  between  the  side  walls 
of  the  upstream  part  of  the  channel.  The  upstream- 
directed  surface  of  the  sluice  gate  is  situated  up- 
stream of  this  plane.  (Sinha-OEIS) 
W72-08297 


CRYSTAL  DAM,  RESERVOIR,  AND  POWER 
PLANT,  CURECANTI  UNIT,  COLORADO 
RrVER  STORAGE  PROJECT,  COLORADO 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08333 


ARCHER-WELD  230-KV  TRANSMISSION  LINE 
AND  WELD  SUBSTATION,  COLORADO  RIVER 
STORAGE  PROJECT,  COLORADO  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Bureau  of  Reclamation,  Denver,  Colo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  875F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  2,  1971.  44  p,  1 
map. 

Descriptors:  'Extra  high  voltage,  'Federal  Power 
Act,  'Transmission  (Electrical),  'Electrical  net- 
works, 'Environmental  effects,  Electric  power, 
Extra  long  distance,  Electric  power  demand,  Elec- 
tric power  industry,  Substations  (Electrical),  Elec- 
trical stability,  Electric  power  failure,  'Colorado, 
'Wyoming. 

Identifiers:  'Environmental  Impact  Statements, 
'Greeley  (Colo),  'Cheyenne  (Wyo). 

Installation  of  57  miles  of  230-KV  transmission 
line  is  proposed  between  the  Archer  Substation 
near  Cheyenne,  Wyoming,  and  the  Weld  Substa- 
tion near  Greeley,  Colorado.  Construction  of  the 
Weld  Substation  is  an  integral  part  of  the  project. 
The  project  will  provide  northern  Colorado  with 
electric  power  which  meets  industry  standards  of 


reliability.  Normal  as  well  as  emergency  demands 
will  be  met,  thus  rendering  the  area  less  vulnerable 
to  power  interruptions  and  concomitant  economic 
loss.  Construction  will  cause  some  disturbance  to 
the  landscape;  however,  the  impact  on  wildlife  will 
be  insignificant.  Much  of  the  new  line  will  follow 
existing  powerlines.  While  the  remainder  of  the 
line  will  alter  the  landscape,  it  will  eliminate  the 
need  for  constructing  additional  generating  facili- 
ties. Alternatives  considered  include  no-action, 
construction  of  a  private  generating  plant,  other 
line  routes,  and  other  tower  designs.  The  selected 
project  best  meets  public  needs  at  the  lowest  cost 
and  minimum  environmental  effect.  Comments  of 
interested  entities  are  included.  (Kohla-Florida) 
W72-08334 


NIBLACK  LEVEE  (PUMPING  PLANTS), 
WABASH  RIVER,  INDIANA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  655-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1971.  17  p,  1  map,  6 
append. 

Descriptors:  'Indiana,  'Flood  control,  'Pumping 
plants,  'Levees,  'Environmental  effects,  River 
basin  development,  Drawdown,  Land  subsidence, 
Quality  control,  Agricultural  watersheds,  Land 
management,  Land  reclamation,  Standing  waters, 
Pondage,  Water  spreading,  Flood  protection, 
Flood  plains,  Flood  irrigation,  Floodwater. 
Identifiers:  'Environmental  Impact  Statements, 
'Wabash  River  (Ind),  'Niblack  Levee  (Ind). 

The  project  consists  of  pumping  facilities  for  the 
removal  of  ponded  water  from  the  projected  area 
of  Niblack  Levee,  located  in  Knox  and  Sullivan 
Counties,  Indiana.  The  project  would  reduce 
agricultural  crop  losses  from  flooding  behind  the 
levee,  enhance  aesthetics  and  the  environmental 
setting  of  the  area  by  reducing  and  stabilizing  the 
ponding  area,  increase  available  agricultural  land, 
and  reduce  inundation  damage  to  wildlife  habitat. 
Some  adverse  environmental  effects  in  the  form  of 
noise  pollution  and  aesthetic  damage  will  result 
from  the  presence  of  pumping  plants  and  power 
lines.  Some  changes  in  pond  ecology  will  be 
brought  about  by  reduced  ponding  and  increased 
agricultural  use  of  the  area.  The  only  alternative  to 
the  proposed  action  would  be  not  to  install  pump- 
ing plants.  Since  present  flood  water  ponding  is 
damaging  to  both  agriculture  and  wildlife,  the  al- 
ternative is  not  considered  feasible.  Comments 
received  from  interested  federal,  state,  and  local 
agencies  are  included.  (Blank-Florida) 
W72-08336 


WHITNEY  LAKE,  BRAZOS  RIVER,  TEXAS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08342 


8D.  Soil  Mechanics 


SEEPAGE  THROUGH  DAMS, 

Politekhnicheskii  Institut,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08A. 
W72-07913 


ENGINEERING  AND  DESIGN;  EARTH  AND 
ROCK-FILL  DAMS, 

Waterways  Experiment  Station,  Vicksburg,  Miss. 
J.  R.  Compton,  and  S.  J.  Johnson. 
EM  1110-2-2300,  March  1, 1971. 

Descriptors:  'Earth  dams,  'Dam  design,  'Dam 
construction,  'Rockfill  dams,  Seepage  control, 
Spillways,  Outlet  works,  On-site  investigations, 
Foundations. 
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Purpose  of  manual  is  to  present  fundamental  prin- 
ciples underlying  the  design  and  construction  of 
earth  and  rock-fill  dams,  excluding  hydraulic 
means.  The  general  principles  are  also  applicable 
to  the  design  and  construction  of  earth  levees.  The 
following  are  discussed:  general  design  considera- 
tions; field  investigations  and  laboratory  testings; 
foundations  and  abutments;  embankment  (which 
includes  embankment  materials,  seepage  control, 
compaction  requirements,  and  slope  protection); 
appurtenant  structures  (as  outlet  works  and  spill- 
way); construction;  and  instrumentation.  Three 
pages  of  references  are  given. 
W72-07914 


LIQUEFACTION  OF  SATURATED  GRANULAR 
SOILS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Melbourne  (Australia). 
M.  Kurzeme. 

Proceedings,  1st  Australia-New  Zealand  Con- 
ference on  Geomechanics,  Vol.  1,  Melbourne, 
Australia,  p  45-53, 2  tab,  30  ref ,  Aug  1971. 

Descriptors:  'Liquefaction,  *Soil  mechanics, 
•Saturated  soils,  Sands,  Triaxial  tests,  Void  ratio, 
Bibliographies,  Silts,  Vibration,  Laboratory  tests, 
Vibration  tests,  Cohesionless  soils,  Earthquakes, 
On-site  tests. 

Identifiers:  'Saturated  sands,  'Soil  liquefaction, 
Simple  shear  tests,  Bulk  sampling,  Granular 
materials,  Confining  pressures,  Loose  soils. 

Liquefaction  involves  the  partial  or  total  loss  of 
strength  and  stability  of  saturated  granular  soils 
under  dynamic  loading.  During  the  1960's,  areas  in 
Japan,  Chile,  and  Alaska  suffered  considerable 
damage  from  liquefaction.  Early  research  pursued 
the  concept  of  critical  acceleration  to  reduce  ef- 
fective stresses  in  soil  to  zero.  Later  efforts  used 
triaxial  and  simple  shear  tests  to  simulate,  in  a 
machine,  the  stresses  assumed  to  occur  during  a 
seismic  loading.  From  these  and  other  research  ef- 
forts, the  liquefaction  resistance  of  a  soil,  ex- 
pressed as  the  number  of  cycles  of  loading  neces- 
sary to  cause  liquefaction,  is  dependent  upon  ini- 
tial relative  density,  initial  effective  confining 
pressure,  the  magnitude  of  cyclic  shear  stress,  and 
the  strain  history  of  the  soil.  No  functional  inter- 
relationships among  these  parameters  are  availa- 
ble. Field  liquefaction  can  be  predicted,  but  with 
unconfirmed  accuracy.  Monitored  field  tests  are 
needed  in  areas  of  high  seismicity.  Techniques 
should  be  developed  for  determining  liquefaction 
potential  of  in  situ  soils.  (USBR) 
W72-07916 


FINITE  ELEMENT  ANALYSES  OF  RETAINING 
WALL  BEHAVIOR, 

Duke  Univ.,  Durham,  N.  C;  and  California  Univ., 

Berkeley. 

G.  W.  Clough,  and  J.  M.  Duncan. 

Journal  of  the  Soil  Mechanics  and  Foundations 

Division,  America  Society  of  Civil  Engineers,  Vol. 

97,  No.  SM12,  p  1657-1673,  9  fig,  2  tab,  27  ref,  2 

append,  Dec  1971. 

Descriptors:  'Finite  element  analysis,  'Retaining 
walls,  'Interfaces,  'Backfill,  'Simulation,  SoD 
mechanics,  Soil  structure,  Earth  pressure,  Sands, 
Shear  strength,  Shear  stress,  Pressure,  Structural 
behavior,  Laboratory  tests,  Bibliographies,  Dis- 
placements. 

Identifiers:  'Soil-structure  interaction,  Wall  fric- 
tion, Shear  tests,  Bulk  modulus,  Passive  pressure, 
Direct  shear. 

A  new  procedure  simulates  realistic  behavior  of 
the  interface  between  a  backfill  soil  and  a  retaining 
wall  in  finite  element  analyses.  Laboratory  tests 
showed  interface  behavior  is  dependent  upon  nor- 
mal and  shear  stresses  on  the  interface.  An  analyti- 
cal formulation,  derived  to  fit  the  observed  rela- 
tionships, is  used  to  govern  the  behavior  of  a  one- 
dimensional  element  serving  as  the  interface 
between  2-dimensional  soil  and  retaining  wall  ele- 
ments in  finite  element  analyses.  A  typical  retain- 
ing wall-backfill  system  with  varying  modes  of 


wall  behavior  and  degrees  of  wall  roughness  is 
analyzed.  Earth  pressure  distributions  before 
reaching  the  ultimate  conditions  are  nonlinear.  Ul- 
timate conditions  and  general  behavior  of  the 
system  agree  with  classical  theory  and  previously 
observed  behavior.  An  additional  analysis  simulat- 
ing the  exact  construction  sequence  of  a  retaining- 
wall  backfill  system  is  presented.  (USBR) 
W72-07917 


TUNNEL  ADVANCE  RATE  PREDICTION 
BASED  ON  GEOLOGIC  AND  ENGINEERING 
OBSERVATIONS, 

Arizona  Univ.,  Tucson. 

D.  W.  Gentry,  F.  S.  Kendorski,  and  J.  F.  Abel,  Jr. 
International  Journal  of  Rock  Mechanics  and  Min- 
ing Science,  Vol.  8,  No.  5,  p  451-475,  20  fig,  1 1  tab, 
2  ref,  append,  September  1971. 

Descriptors:  'Tunnels,  'Tunneling,  'Tunnel  con- 
struction, 'Mathematical  models,  Regression  anal- 
ysis, Geology,  Equations,  Statistical  analysis, 
Planning,  Boreholes,  Graphical  analysis,  Tunnel 
design,  Mathematical  studies,  Statistical  models, 
Colorado. 

Identifiers:  Straight  Creek  Tunnel  (Colo),  Varia- 
bles, 'Mathematical  analysis. 

Engineering  and  geologic  data  from  a  pilot  bore  in 
Straight  Creek  Tunnel  were  mathematically 
analyzed  to  develop  a  method  of  predicting  boring 
rate.  Fifty  sets  of  data  were  taken  at  25-ft  intervals 
from  1250  ft  of  the  8800-ft-long  tunnel.  The  en- 
gineering data  consisted  of  variables  such  as  tun- 
nel size,  rock  temperature,  percent  of  lagging,  and 
the  day  of  the  week.  Geological  variables  included 
joint  spacing,  percent  of  feldspar,  fault  thickness, 
foliation  angle,  and  strike  angle.  In  addition  to  ac- 
tual value,  the  cube  root,  square  root,  cube  and 
square  of  each  variable  were  calculated  for  all  50 
locations.  Correlation  between  the  5  possible 
values  related  to  each  variable  and  the  tunnel  ad- 
vance rate  was  determined.  Those  terms  correlat- 
ing best  with  advance  rate  were  used  in  a  step- wise 
regression  program  to  produce  equations  relating 
advance  rate  to  functions  of  the  variables.  The 
geologic  variables  equation,  having  a  standard 
deviation  of  0.33  ft/shift  during  an  actual  average 
advance  rate  of  10.36  ft/shift,  produced  better 
results  than  the  engineering  variables  equation. 
Advance  rate  predictions  at  12  locations  in  the 
remaining  portion  of  the  tunnel  had  a  standard 
deviation  of  2.13  ft/shift  and  a  percent  error  of 
from  6  to  99.  (USBR) 
W72-07924 


CLASSIFICATION  OF  COARSE  SOILS  BASED 
ON  ENGINEERING  PROPERTIES, 

Nagoya  Univ.  (Japan). 

K.  Ueshita,  and  K.  Nonogaki. 

Soils  Foundations,  Vol.  11,  No.  3,  91-111,  Sept 

1971.  20  fig,  16  ref. 

Descriptors:  'Soil  classification,  'Soil  mechanics, 
'Soil  investigations,  'Soil  physical  properties, 
Sands,  Gravels,  Soils,  Permeability,  Soil  proper- 
ties, Soil  types,  Bibliographies. 
Identifiers:  Japan,  Dry  density,  California  bearing 
ratio,  Permeability  coefficients. 

In  a  study  to  establish  a  Japanese  Unified  Soil 
Classification  System  (Japanese  USCS),  several 
changes  in  the  existing  Unified  Soil  Classification 
System  (USCS)  were  proposed.  The  changes  are: 
(1)  The  boundary  between  gravel  and  sand  is  2.0 
mm;  (2)  boundaries  between  clean  gravels  or 
sands,  gravels  or  sands  with  some  fines,  and  fine 
soils  are  5%,  15%,  and  50%  fines,  respectively; 
and  (3)  criteria  for  well-graded  gravels  or  sands  are 
a  coefficient  of  uniformity,  C  sub  u,  greater  than 
10  and  a  coefficient  of  curvature,  C  sub  z,  between 
1  and  square  root  of  C  sub  u.  Criteria  based  on  the 
soil  liquid  limit  and  plasticity  index  are  given  for 
classifying  fines  as  desirable,  undesirable,  or 
clayey.  The  changes  and  additions,  aimed  at  bring- 
ing the  Japanese  USCS  into  better  agreement  with 
engineering   properties    of   soils,    resulted    from 
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laboratory  tests  to  determine  the  maximum  dry 
density,    coefficient    of    permeability,    and    the 
California  Bearing  Ratio.  (USBR) 
W72-07929 


LAPWAI  CREEK,  CULDESAC,  IDAHO  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  224-F,  $3.00  paper  copy, 
$0.95  in  microfiche.  June  1971 .  17  p,  1  dwg. 

Descriptors:  'Environmental  effects,  'Levees, 
'Flood  control,  'Flood  protection,  Earthworks, 
Retaining  walls,  Project  planning,  Streams, 
Floods,  Flood  plain  zoning,  Rock  excavation, 
Check  structures,  Stream  improvement,  'Idaho, 
Vegetation,  Quarries,  Rocks,  Channel  improve- 
ment. 

Identifiers:  'Environmental  impact  statements, 
'Culdesac  (Idaho). 

The  project  would  consist  of  stream  channel 
renovation  with  an  earth  and  rock  levee  extending 
3,200  feet  on  the  left  bank  of  the  creek  in  the  vil- 
lage of  Culdesac,  Idaho.  Flood  protection  for  the 
village  will  be  provided  by  the  levee.  The  project 
will  change  the  visual  aspect  of  the  creek  by 
replacing  the  rough,  naturalistic  streambed  v/ith  a 
more  uniform  bottom  and  rock-lined  streambed.  A 
rock  quarry  would  be  created  which  would  require 
alteration  of  a  parcel  of  commercial  property  now 
covered  with  native  grasses,  thus  creating  a  land- 
scape scar.  Fish  and  wildlife  resources  will  not  be 
significantly  affected  because  the  existing  habitat 
is  limited.  Adverse  environmental  effects  include: 
removal  of  a  small  amount  of  riparian  vegetation, 
creation  of  a  rock  quarry,  and  a  temporary  disrup- 
tion daring  construction.  Alternatives  to  the  pro- 
ject are:  no  development,  flood  plain  zoning,  and 
an  upstream  dam.  The  project  will  provide  neces- 
sary long  term  flood  protection  for  the  village. 
Comments  of  other  agencies  are  included.  (Hor- 
witz-Florida) 
W72-08007 


PORT  JEFFERSON  HARBOR,  NEW  YORK 
NAVIGATION  PROJECT  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08011 


ATLANTIC  HARBOR  OF  REFUGE,  CARTERET 
COUNTY,  NORTH  CAROLINA-NAVIGATION 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Wilmington,  N.  C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  870-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  23,  1971.  38  p,  12  tab. 

Descriptors:  'Environmental  effects,  'Coastal 
structures,  'Coastal  engineering,  'Harbors, 
'Shore  protection,  'North  Carolina,  Coasts, 
Breakwaters,  Hurricanes,  Ships,  Storms,  Inland 
waterways,  Navigation,  Engineering,  Marshes, 
Coastal  marshes,  Excavation,  Turbidity. 
Identifiers:  'Environmental  impact  statements, 
'Carteret  County  (N.C.). 

The  construction  of  a  navigational  project  consist- 
ing of  a  connecting  channel,  a  basin,  and  a  break- 
water is  involved.  Its  purpose  is  the  creation  of  a 
harbor  to  protect  vessels  from  windstorm  damage. 
The  benefit-cost  ratio  is  1.3.  The  project  will  result 
in  the  loss  of  juncus  marsh  and  3.7  acres  of  exist- 
ing sound  bottom.  The  proposed  site  is  the  least 
valuable  for  fishing  and  wildlife  purposes  within 
the  surrounding  area.  During  dredging  operations 
there  will  be  increased  water  turbidity.  The  effect 
of  the  project  on  fish  and  wildlife  will  be  minimal. 
Alternatives  involving  another  basin  site,  different 
spoil  placement,  and  no  development  were  con- 
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sidered  and  rejected.  A  'no  project'  alternative 
would  leave  the  area  without  a  safe  harbor  during 
storms.  The  project  is  expected  to  provide  long 
term  benefits  and  will  have  a  minimal  effect  on 
water  quality.  The  marsh  area  would  be  irrever- 
sibly altered.  Other  agencies  reacted  favorably  or 
had  no  comment.  There  were  no  objections  from 
citizen  groups.  (Ilkson-Florida) 
W72-08015 


SHORT  BAYOU  DRAINAGE  DISTRICT  PRO- 
JECT MEASURE,  SOUTHEAST  DELTA  RC 
AND  D  PROJECT,  MISSISSIPPI  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08018 


CRACKING  OF  EARTH  AND  ROCKFILL 
DAMS, 

Harvard  Univ.,  Cambridge,  Mass. 

S.  W.  Covarrubias. 

Army  Engineer  Waterways  Experiment  Station 

Contract  Report  No.  S-71-11,  Vicksburg,  Miss., 

April  1971. 

Descriptors:     *Earth     dams,     *Rockfill     dams, 
*Cracks,  *Dam  failure,  Finite  element  analysis, 
Soil  strength. 
Identifiers:  *Dam  crests,  Earth  dam  performance. 

Purpose  of  the  investigation  is  to  compare  the  lon- 
gitudinal strains  observed  along  the  crests  of  Sum- 
mersville  and  Mattmark  Dams  with  the  results  of 
analyses  using  the  finite  element  method.  All 
materials  were  assumed  to  be  linearly  elastic,  with 
equal  properties  in  tension  and  compression.  The 
only  load  considered  was  the  weight  of  the  em- 
bankment. The  results  of  the  analyses  show  good 
agreement  between  the  measured  and  the  com- 
puted strains.  Similar  results  were  also  obtained  in 
previous  investigations  by  the  author.  It  is  con- 
cluded that  this  method  of  analysis  is  a  meaningful 
tool  in  designing  earth  and  rockfill  dams. 
W72-08159 


CLINTON  LAKE,  WAKARUSA  RIVER,  KAN- 
SAS (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  761F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  29,  1971.  37  p,  1  map, 
4  tab. 

Descriptors:  *Earth  dams,  'Reservoirs,  'Water 
resources  development,  'Environmental  effects, 
Flood  control,  Water  supply,  Recreation,  Dams, 
Water  storage,  Flow  control,  Impoundments,  Dam 
construction,  Community  development,  Area 
redevelopment,  Water  demand,  Flood  protection, 
Project  purposes,  Multiple-purpose  projects, 
River  regulation,  Lakes,  Agriculture,  Water  quali- 
ty, Wildlife  habitats,  Urbanization,  'Kansas. 
Identifiers:  'Clinton  Lake,  'Wakarusa  River 
(Kan),  'Environmental  Impact  Statements. 

The  project  consists  of  construction  of  an  earihf ill 
dam  and  lake  which  will  provide  flood  control,  a 
water  supply  reservoir,  a  fish  and  wildlife  habitat, 
and  a  recreation  area.  The  lake  will  inundate  50 
miles  of  river  and  tributary  streams  destroying  the 
stream  habitats.  The  lake  will  also  inundate  7,000 
acres  of  agricultural,  timber  and  brush  land. 
Because  of  its  proximity  to  Lawrence,  Kansas,  the 
lake  can  be  expected  to  encourage  residential  and 
commercial  development  of  the  area.  This  ex- 
pected development  will  further  reduce  wildlife 
habitats  and  population  in  the  area.  Without 
proper  management  and  control  of  sanitary  wastes 
from  these  developments  water  quality  problems 
could  develop.  There  appears  to  be  no  practical  al- 
ternative, other  than  abandonment  of  the  project, 
which  can  be  done  without  similar  adverse  en- 
vironmental effects.  But  the  project  will  provide 


much  needed  flood  protection,  water  supply,  and 
recreational  potential  for  urban  development  of 
the  area.  Comments  of  interested  state  and  federal 
agencies  are  included.  (Brackins-Florida) 
W72-08329 


NEW  LONDON  HURRICANE  PROTECTION 
PROJECT,  NEW  LONDON,  CONNECTICUT 
(FINAL  ENVKONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  310F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  26,  1971.  18  p,  1  map,  4 
append. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Hurricanes,  'Seawalls,  Floods,  Floodproof- 
ing,  Barriers,  Retaining  walls,  Tidal  effects,  Land- 
fills, Flood  protection,  Construction,  'Connec- 
ticut, Navigation,  Flood  damage,  Breakwaters. 
Identifiers:  'New  London  (Conn),  'Environmen- 
tal Impact  Statements. 

The  project,  involving  construction  of  a  5,900  foot 
system  of  earth  filled  rock  protected  barriers  with 
navigation  openings,  is  designed  to  protect  certain 
areas  of  New  London,  Connecticut  against  hur- 
ricane tidal  flooding.  The  specific  area  to  be  pro- 
tected is  comprised  of  commercial-industrial 
facilities  interspersed  with  residential  areas.  The 
project  would  prevent  flooding  that  has  resulted  in 
abandonment,  neglect,  and  deterioration.  The  en- 
vironmental impact  of  the  project  is  favorable, 
replacing  a  badly  blighted  area  facing  a  valuable 
waterfront  with  an  imaginative  use  of  the  property 
for  manufacturing,  open  space,  parks,  walkways, 
and  eventually  shore-fishing  opportunities.  Minor 
adverse  effect  on  marine  life  during  construction 
of  the  barrier  would  result.  Views  would  be 
restricted  on  both  sides  of  the  barrier.  Alternatives 
include  placing  a  barrier  at  the  mouth  of  the 
Thames  River,  flood  proofing,  and  taking  no-ac- 
tion. All  of  these  are  economically,  socially,  and 
politically  unfeasible.  The  project  would  permit 
use  of  formerly  developed  flood-prone  areas  for 
new  development  and  community  improvements. 
Comments  of  concerned  agencies  are  set  forth. 
(Nielsen-Florida) 
W72-08330 


TIOGA-HAMMOND  LAKES  PROJECT,  TIOGA 
COUNTY,  PENNSYLVANIA  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Baltimore,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  226-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971. 44  p,  1  map. 

Descriptors:  'Pennsylvania,  'Earth  dams,  'Multi- 
ple-purpose reservoirs,  'Dam  construction,  'En- 
vironmental effects,  Artificial  lakes,  Lake 
morphology,  Recreation  facilities,  Damsites,  Spill- 
ways, Outlet  works,  Acid  mine  water,  Mine 
wastes,  Mine  drainage,  Alkaline  water,  Project 
planning,  Project  purposes,  New  York,  Flood  pro- 
tection, Water  quality  control. 
Identifiers:  'Environmental  Impact  Statements, 
Tioga  County  (Pa),  'Tioga  Lake  (Pa),  'Hammond 
Lake  (Pa). 

Consisting  of  two  dams  and  two  lakes  with  com- 
mon outlet  works  and  a  spillway,  the  project  is 
located  in  Tioga  County,  Pennsylvania.  The 
proposed  project  will  provide  flood  control 
benefits  to  communities  in  Pennsylvania  and  New 
York  and  extensive  recreational  facilities  for  pic- 
nicking, camping,  boating,  swimming,  and  fishing. 
The  proposed  combined  outlet  works  and  connect- 
ing channel  arrangement  will  make  it  possible  to 
release  alkaline  water  from  Hammond  Lake  into 
the  acid  impoundment  of  Tioga  Lake.  Although 
this  will  produce  a  neutralizing  effect  on  the  acid 
impoundment,  it  would  not  normally  decrease  the 


degree  of  acidity  to  a  level  that  would  permit  the 
survival  of  fish.  Unavoidable  adverse  environmen- 
tal effects  will  consist  of  loss  of  timber  and  forest 
resources,  loss  of  valuable  wildlife  habitat,  loss  of 
productive  crop  and  pasture  lands  at  impoundment 
sites,  loss  of  present  hunting  and  recreational 
lands,  and  loss  of  the  aesthetic  benefits  of  free 
running  streams  and  wooded  gorges.  The  alterna- 
tives of  single  reservoir  construction  and  in- 
creased dike  height  were  rejected  due  to  increased 
cost,  transportation  and  utilities  disruption,  and  in- 
adequate flood  control  storage.  Comments  of  in- 
terested agencies  are  included.  (Blank-Florida) 
W72-08343 

8E.  Rock  Mechanics  and 
Geology 


A  STATISTICAL  METHOD  FOR  THE  DESIGN 
OF  ROCK  SLOPES, 

Dames  and  Moore,  Sydney  (Australia). 
B.  K.  McMahon. 

Proceedings,  1st  Australia-New  Zealand  Con- 
ference on  Geomechanics,  Vol.  1,  Melbourne, 
Australia,  p  314-321 ,  12  fig,  15  ref ,  Aug  1971. 

Descriptors:  'Statistical  analysis,  'Slope  stability, 
Joints  (Geology),  Graphical  analysis,  Slopes, 
Probability,  Geologic  mapping,  Cuts,  Stability, 
Open  pit  mining,  Rock  mechanics,  Rock  excava- 
tion, Bibliographies. 

Identifiers:  'Rock  slope,  'Rock  slope  stability, 
Schmidts  method,  Kinematics,  Cut  slopes.  Slope 
angles,  Stability  analysis,  Failure  surfaces. 

Procedures  are  introduced  for  designing  rock 
slopes  by  determining  the  probability  of  the  slope 
being  undercut  by  joints,  or  combinations  of 
joints,  in  unstable  orientations.  The  steps  used  in 
the  design  procedure  are:  (1)  Geologic  mapping  to 
divide  the  area  into  rock  defects  and  structural  re- 
gions statistically  homogeneous  with  respect  to 
jointing,  (2)  representative  sampling  of  the  joint 
orientation  of  each  structural  region,  (3)  statisti- 
cally analyzing  the  joint  orientation  data  by  using 
the  Schmidt  method  on  a  Lambert  Equal  Area  Pro- 
jection of  a  sphere,  (4)  determining  the  range  of 
joint  orientations  for  which  movement  is  possible, 
(5)  determining  the  limiting  equilibrium  method  to 
be  used,  (6)  determining  the  probability  of  joints 
occurring  in  unsafe  orientations  for  a  range  of 
slope  angles,  and  (7)  determining  the  most 
economical  slope  angles.  An  example  of  the 
method  is  presented.  (USBR) 
W72-07919 


8F.  Concrete 


AN  EXPERIMENTAL  STUDY  ON  THE  FLOW 
MOTION  OF  FRESH  CONCRETE  IN  SLURRY 
TRENCH  WALL  BY  AdTVABLE  TRACER, 

Japan  Atomic  Energy  Research  Inst.,  Tokyo. 
T.  Kawasaki. 

Takenaka  Technical  Research  Report,  No.  6, 16  p, 
9  fig,  3  tab,  June  1971. 

Descriptors:  'Concrete  construction,  'Concrete 
placing,  'Bentonite,  'Slurries,  'Flow,  Concrete 
control,  Irradiation,  Concrete  testing,  Concrete 
technology,  Foundations,  Tracers,  Trace  ele- 
ments, Trenches,  Detection,  Mixing,  Analysis. 
Identifiers:  'Slurry  trenches,  'Tremie  concrete, 
Japan,  Selection,  Test  results. 

An  experimental  study  was  made  to  determine  the 
flow  motion  of  fresh  concrete  when  placed  in  a 
slurry  trench  wall  by  tremie  method,  and  to  in- 
vestigate the  relation  between  the  strength  of  the 
concrete  and  the  amount  of  bentonite  slurry  in  the 
concrete.  Several  tests  were  made  under  various 
construction  conditions  and  slurry  densities  using 
samarium  as  an  activable  tracer  for  checking  the 
introduction  of  slurry  into  concrete.  Samarium, 
gold,  antimony,  and  scandium  were  used  for  ob- 
serving the  mixing  during  concrete  placement. 
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Concrete  placed  through  tremie  pipes  behaves  in  2 
ways:  New  concrete  either  rises  above  concrete 
previously  placed  to  cover  the  old  concrete  or  the 
new  concrete  pushes  up  the  concrete  previously 
placed.  For  the  new  concrete  to  push  up  the  old 
concrete,  the  insertion  of  the  tremie  pipe  in  the 
concrete  must  be  about  3.5  m  from  the  rising 
concrete  surface.  When  concrete  replaces 
bentonite  slurry,  there  is  always  intermixing  of 
bentonite,  although  the  rate  varies.  Intermixing  of 
bentonite  does  not  necessarily  lower  the  concrete 
strength;  however,  if  the  slurry  contains  a  large 
amount  of  slime,  the  flowability  is  impaired  and 
conceivably  the  intermixing  of  the  slime  will  lower 
the  concrete  strength.  (USBR) 
W72-07920 

8G.  Materials 


PRACTICAL    CORROSION    AND    INCRUSTA- 
TION GUIDE  LINES  FOR  WATER  WELLS, 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-08186 


INVEl  TGAliON  OF  MATERIALS  AND 
METHODS  FOR  USE  IN  REMOVING  SURFACE 
LAYERS  OF  OIL  ON  WATER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08423 


INTERNAL       CORROSION       OF       UNLINED 
WATER  MAINS, 

Black  and  Veatch,  Kansas  City,  Mo. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08461 

81.  Fisheries  Engineering 


EFFECTS  OF  TEMPERATURE  AND  SALINITY 
ON  GROWTH,  FOOD  CONVERSION,  SUR- 
VIVAL AND  TEMPERATURE  RESISTANCE  OF 
JUVENILE  BLUE  CRABS,  CALLINECTES 
SAPIDUS  RATHBUN, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Wildlife  and  Fisheries  Sciences. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-08045 


COMMERCIAL  FISHERY  AND  BIOLOGY  OF 
THE  FRESHWATER  SHRIMP, 

MACROBRACHIUM  IN  THE  LOWER  ST.  PAUL 
RIVER,  LIBERIA,  1952-53, 

National  Marine  Fisheries  Service,  Miami,  Fla. 
Tropical  Atlantic  Biological  Lab. 
G.C.Miller. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-00655,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  National  Oceanic  2nd 
Atmospheric  Administration  Special  Scientific  Re- 
port-Fisheries No.  626,  February  1971.  13  p,  8  fig, 
7  tab,  15ref. 

Descriptors:   'Commercial  shellfish,   'Fisheries, 

Shrimp,     Fish     harvest,     Commercial     fishing, 

Aquatic  population. 

Identifiers:  'Freshwater  shrimp,  Macrobrachium 

spp.,    Shellfish    populations,    *St    Paul    River, 

'Liberia. 

A  small  trap  fishery  was  conducted  for  the  large 
commercial  freshwater  shrimp  Macrobrachium 
vollenhovenii.  A  smaller  species,  M. 
macrobrachion  was  culled  from  the  trap  catch  for 
the  fishermen's  private  use.  The  estuarine  fishery 
was  seasonal  (May  to  January),  during  the  normal 
low  salinity  periods.  Cost  of  raw  tail  meats  to  the 
consumer  was  over  $1.00  (U.S.)  per  pound.  Fisher- 
men derived  more  than  $7,500  from  the  fishery. 


The  life  cycles  of  these  species  are  reviewed. 
Monthly  length  distributions  indicated  that  the 
fishery  was  supported  by  age  group  one,  which 
was  replaced  at  the  end  of  the  season  by  age  group 
zero.  (Svensson-Washington) 
W72-08445 


SAN  MARCOS  NATIONAL  FISH  HATCHERY, 
HAYS  COUNTY  TEXAS  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  463F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  1 971 .  8  p,  append. 

Descriptors:  Water  pollution  sources,  Water  pollu- 
tion effects,  'Fish  hatcheries,  'Fish  management, 
Fisheries,  Fish  reproduction,  Aquifer  manage- 
ment, 'Environmental  effects,  Warm-water  fish, 
'Texas. 

Identifiers:  'Environmental  impact  statement, 
'San  Marcos  (Tex). 

The  proposed  San  Marcos  installation  is  to  serve 
as  a  national  fish  hatchery  and  development  center 
for  testing  and  evaluating  new  fish  rearing 
techniques.  Production  is  scheduled  to  begin  in 
fiscal  year  1973  with  maximum  production  levels 
reached  in  1976.  The  alternative  of  enlarging  exist- 
ing hatcheries  was  not  considered  practical 
because  of  limited  land  and  water  supplies.  The 
126  acre  complex  will  be  located  approximately  2 
miles  southwest  of  San  Marcos  in  Hays  County, 
Texas.  Facilities  will  include  a  complex  of  52 
ponds,  associated  drain  and  supply  lines, 
buildings,  and  water  treatment  and  recirculation 
system.  Two  wells  located  approximately  0.5  mile 
from  the  hatchery  site  will  supply  water  from  the 
Edwards  Limestone  Aquifer.  The  hatchery  will 
comply  with  federal  and  state  water  quality  stan- 
dards. There  will  be  no  adverse  effects  upon  wil- 
dlife at  the  hatchery  site.  (Svensson-Washington) 
W72-08449 


RESERVOIR  FISHERIES  AND  LIMNOLOGY. 

American  Fisheries  Society  Special  Publication, 
No.  8,  Washington,  D.  C,  1971.  G.  E.  Hall,  editor, 
511  p.  Illus.  Maps.  Pr.  $14.00. 
Identifiers:  Benthos,  'Fisheries,  Limnology, 
Phytoplankton,  'Reservoirs,  Management,  Fish 
reproduction,  Organic  matter,  Sport  fish. 

This  collection  includes  a  cross-section  of  current 
activities  in  the  field  of  limnology  and  reservoir 
fisheries  and  provides  a  sequel  to  the  April  1967 
Reservoir  Fishery  Resources  Symposium.  Solu- 
tions to  reservoir  problems  were  sought  from 
many  angles.  Ten  papers  in  the  first  section  deal 
with  vital  facets  of  the  life  cycle  of  important 
reservoir  fishes.  Life  history  data  provide  a  tem- 
plate of  the  sequential  stages  occurring  in  a  popu- 
lation which  permits  meaningful  interpretation  of 
quantitative  population  measurements.  Eight 
papers  in  the  limnology  section  deal  with 
physicochemistry,  organic  matter,  phytoplankton, 
aquatic  macrophytes  and  benthos-the  productivi- 
ty bases  on  which  reservoir  fish  populations  are 
dependent.  Management  evaluation  papers 
describe  the  success  or  failure  of  management 
techniques  in  sport  fishery  harvest.  Papers  in  the 
section  on  population  dynamics  and  environmen- 
tal relationships  exemplify  attempts  to  bring  fresh 
perspectives  to  reservoir  fishery  research  by 
developing  more  powerful  sampling  methods  and 
mathematical  tools.  These  findings  should  provide 
greater  insight  in  interpreting  population  dynamics 
data  and  more  critical  appraisals  of  the  assump- 
tions on  which  long-standing  production  theories 
have  been  based.  The  concluding  paper  provides  a 
global  review  of  knowledge  on  reservoir  fish 
parasitology.  Contributions  include  bibliographies 
and  are  illustrated  by  maps,  charts  and  line 
drawings. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08474 


09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9B.  Education  (In-House) 


MANFORCE,  A  PROGRAM  OF  THE  WATER 
POLLUTION  CONTROL  FEDERATION, 

Water  Pollution  Control  Federation,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08360 

9C.  Research  Facilities 


ANNUAL  REPORT,  1971. 

Institute  for  Water  Resources  (Army),  Alexandria, 
Va. 

Army   Corps   of   Engineers   Institute   for  Water 
Resources  Annual  Report,  1972.  28  p,  4  append. 

Descriptors:  'Research  and  development,  'Water 
resources  institute,  'Planning,  'Water  resources 
development,  'Cost-benefit  analysis,  Water 
management  (Applied),  Flood  control,  Water 
supply,  Water  quality,  Hydraulics,  Navigation, 
Recreation,  Reservoirs,  Canals,  Dams,  Laborato- 
ries, Model  studies. 
Identifiers:  'Army  Corps  of  Engineers. 

Accomplishments  and  activities  of  the  Corps  of 
Engineers  Institute  for  Water  Resources  for  the 
Calendar  Year  1971  are  described.  The  work  of  the 
Institute  has  provided  the  bases  for  significant  im- 
provements to  Corps  water  resources  planning. 
During  the  year,  emphasis  was  placed  upon  im- 
proving exchanges  of  information  and  views  on 
planning  research,  relating  research  more  closely 
and  more  clearly  to  Corps  planning  needs,  and  ex- 
panding long  range  planning  and  planner  training 
activities.  The  work  of  the  Institute  in  1971  in- 
cluded studies  of  the  planning  process  (general), 
future  assessment,  ex  post  analysis  of  planning, 
distribution  of  benefits  and  costs,  flood  plain 
management,  environmental  and  social  considera- 
tions, navigation,  flood  control,  water  supply  and 
water  quality,  recreation,  and  special  planning  for 
deep  draft  ports.  (Knapp-USGS) 
W72-07953 


FLOATING  LABORATORY  FOR  STUDY  OF 
AQUATIC  ORGANISMS  AND  THEIR  EN- 
VIRONMENT, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
G.  R.  Snyder,  T.  H.  Blahm,  and  R.  J.  McConnell. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-00785,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Circular  356,  May  1971. 
16  p,  11  fig. 

Descriptors:  'Research  facilities,  'On-site  labora- 
tories, Laboratories,  Aquatic  environment, 
Aquatic  life. 

Identifiers:  'Floating  laboratory,  Aquatic  organ- 
isms. 

A  floating  laboratory  to  study  environmental 
problems  near  sites  where  they  are  expected  to 
occur  has  been  built.  The  facility  was  assembled 
on  a  surplus  barge  acquired  from  the  U.S.  Navy. 
The  barge  is  32  ft  x  1 10  ft  in  outside  dimensions.  A 
26  ft  x  80  ft  metal  building  on  the  main  deck  has 
been  converted  to  a  fish  holding  room,  two  wet 
labs,  a  biological  lab,  a  chemistry  lab,  and  office 
space.  Four  of  six  ballast  compartments  below 
deck  were  converted  into  maintenance  shops  and 
to  storage  and  work  spaces.  Two  compartments- 
one  forward  and  one  aft-  are  used  for  ballast. 
About  6,000  square  feet  of  floor  space  on  the  two 
decks  is  available.  The  facility  provides  a  stable 
platform  and,  with  water  storage  tanks  full,  draws 
only  4  ft  of  water.  Water  and  electrical  systems 
render  the  facility  self  sufficient.  (Svensson- 
Washington) 
W72-08244 
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NATIONAL  ENVIRONMENTAL  CENTER  ACT 

OF  1972, 

Congress,     Washington,     D.C;     and     House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08323 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


WATER    RESOURCES    INVESTIGATIONS    IN 
MASSACHUSETTS,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W 72-084 11 


SELECTED  TERMS  IN  FISH  CULTURE. 

Food  and  Agriculture  Organization  of  the  United 

Nations,      Rome      (Italy).      Terminology      and 

Reference  Section. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08414 


WATER  QUALITY  CRITERIA  DATA  BOOK, 
VOL.  1  -  ORGANIC  CHEMICAL  POLLUTION 
OF  FRESHWATER. 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08157 


WATER  QUALITY  CRITERIA  DATA  BOOK, 
VOLUME  2  -  INORGANIC  CHEMICAL  POLLU- 
TION OF  FRESHWATER. 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08158 


AN  ANNOTATED  BIBLIOGRAPHY  OF  THE 
MASTERS  THESES  AND  DOCTORAL  DISSER- 
TATIONS ON  WATER  RESOURCES  AND 
THEIR  USES,  1930-1970, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
J.  A.  McCann,  and  G.  G.  Smith. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  210,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Massachusetts  Water 
Resources  Research  Center  Report,  1971.  47  p. 
OWRR  A-999-MASS  (9). 

Descriptors:   *Water  resources,  'Bibliographies, 
•Technical       writing,       'Universities,       'Mas- 
sachusetts, Reviews,  Documentation,  Abstracts. 
Identifiers:  'Theses,  'Dissertations,  'University 
of  Massachusetts. 

An  annotated  bibliography  of  302  masters  theses 
and  doctoral  dissertations  on  water  resource  sub- 
jects completed  at  the  University  of  Mas- 
sachusetts from  1930  to  1970  is  presented.  A  de- 
partmental and  subject  index  is  included.  The 
theses  are  listed  in  alphabetical  order  by  author 
within  each  university  department  and  by  subject 
matter.  (Woodard-USGS) 
W72-08200 


OCEAN  AFFAFRS  BIBLIOGRAPHY,  A 
SELECTED  LIST  EMPHASIZING  INTERNA- 
TIONAL LAW,  POLITICS  AND  ECONOMICS 
OF  OCEAN  USES. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08238 


THE  CASPIAN  SEA.  A  BIBLIOGRAPHY, 
(KASPIYSKOYE  MORE.  REFERATIVNYY 
SBORNIK), 

Akademiya  Nauk  SSSR,  Moscow.  Vsesoyuznyi 
Institut  Nauchnoi  iTekhnicheskoi  Informatsii. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08424 


IOC.  Secondary  Publication 
AND  Distribution 


WATER    RESOURCES    INVESTIGATIONS    IN 

KENTUCKY,  1972. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08410 


10F.  Preparation  of  Reviews 


MICROBIOLOGICAL  ASPECTS  OF  THE  POL- 
LUTION OF  FRESH  WATER  WITH  INOR- 
GANIC NUTRIENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science; 

and     Edinburgh     Univ.     (Scotland).     Dept.     of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-07933 


A  REVIEW  OF  THE  FACTORS  LIMITING  THE 
GROWTH  OF  NUISANCE  ALGAE, 

Michigan  Water  Resources  Commission,  Lansing. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-07937 


RECLAMATION  OF  PONDS,  LAKES,  AND 
STREAMS  WITH  FISH  TOXICANTS:  A 
REVIEW, 

Bureau    of    Sport    Fisheries    and    Wildlife,    La 

Crosse,  Wis.  Fish  Control  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08059 


CADMIUM  IN  THE  ENVIRONMENT.  A  TOX- 
ICOLOGICAL  AND  EPIDEMIOLOGICAL  AP- 
PRAISAL, 

Karolinska  Institutet,  Stockholm,  (Sweden).  Dept. 

of  Environmental  Hygiene. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08062 


WASTEWATER  TREATMENT  TECHNOLOGY, 

Illinois  Inst,  for  Environmental  Quality,  Chicago. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08147 


CRITICAL   REVIEW   OF   SEDIMENT   TRANS- 
PORT EXPERIMENTS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-08199 


ANALYTICAL      METHODS      IN      OCEANOG- 
RAPHY. I.  INORGANIC  METHODS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08239 


WATER  SUPPLY  AUGMENTATION  BY 
WATERSHED  MANAGEMENT  IN  WILDLAND 
AREAS, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-08384 


THE    FATE    OF    NITROGEN    IN     AQUATIC 
ECOSYSTEMS, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08459 
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SUBJECT  INDEX 


1969  BRUSSELS  CONFERENCE 

Reflections  on  Brussels:  Imco  and  the  1969  Pol- 
lution Conventions, 
W72-08351  5G 

2-4-D 

The  Toxicity  of  2,4-D  and  Picloram  Herbicides 

to  Fish, 

W72-08065  5C 

ABATTOIR  WASTEWATER 

Operation  of  an  Anaerobic  Pond  on  Hog  Abat- 
toir Wastewater, 
W72-08399  5D 

ABLATION 

Restudy    of    Red    Rock    Ice    Cliff    in    Nu- 

natarssuaq,  Greenland, 

W72-07972  2C 

ABSORPTION 

Mercury  Concentrations  in  Museum  Specimens 

of  Tuna  and  Swordfish, 

W72-08066  5C 

Crop  Seedling  Uptake  of  DDT,  Dieldrin,  En- 

drin,  and  Heptachlor  From  Soils, 

W72-08114  5B 

ABSTRACTS 

The        Caspian        Sea.        A        Bibliography, 
(Kaspiyskoye  more.  Referativnyy  sbornik), 
W72-08424  2H 

ACARTIIDAE 

Coexistence      of      Species      of      Acartiidae 
(Copepoda)  in  the  Cochin  Backwater,  A  Mon- 
soonal  Estuarine  Lagoon, 
W72-07939  5C 

ACCLIMATIZATION 

Treatment    of   Waste   Containing   NTA    in    a 

Trickling  Filter  Plant, 

W72-08373  5D 

ACCRETION  (LEGAL  ASPECTS) 

United  States  V.  62.57  Acres  of  Land  in  Yuma 
County,  Arizona  (Ownership  of  Lands  Created 
by  Accretion  from  Shifts  in  River  Courses). 
W72-08027  6E 

ACETYLENE-ETHYLENE  ASSAY 
Acetylene-Ethylene  Assay  for  Nitrogenase  ac- 
tivity in  Keystone  Reservoir  Oklahoma, 
W72-07945  5C 

ACHNANTHES 

Benthic   Algal  Communities   of  the  Metolius 

River, 

W72-07901  5  A 


ACID  MINE  WATER 

Process  of  Treating  Acid  Mine  Water, 
W72-08178 


5D 


ACRYLONITRILE 

Effect  of  Acrylonitrile  on  Anaerobic  Digestion 

of  Domestic  Sludge, 

W72-08364  5D 

ACTIVATED  CARBON 

Evaluation  of  an  Ozonation-Activated  Carbon 
Treatment  for  a  Colored  Industrial  Waste, 
W72-08156  5D 

Method  of  Treating  Liquid  Waste  Effluent, 
W72-08179  5D 


Physical-Chemical  Treatment  of  a  Municipal 

Wastewater   Using  Powdered  Activated   Car- 
bon, 

W72-08353  5D 

ACTIVATED  SLUDGE 

Method  and  Equipment  for  Activated  Sludge 

Processing  of  Sewage, 

W72-07987  5D 

Shipboard  Sewage  Treatment  System, 
W72-08148  5D 

Liquid  Waste  Treatment  Process, 

W72-08176  5D 

Method  and  Apparatus  for  the  Biological  Treat- 
ment of  Waste  Water, 
W72-08273  5D 


Sewage  Treatment  Process, 
W72-08283 


5D 


Design  and  Operation  of  a  Combined  Carbon 
Oxidation-Nitrification  Activated  Sludge  Plant, 
W72-08363  5D 

Biochemical  Engineering  Aspects  of  the  Ac- 
tivated-Sludge Process, 
W72-08378  5D 

Fate  of  Lignin  in  Activated  Sludge  Treatment 

of  Kraft  Effluents, 

W72-08380  5D 

ACUTE  TOXICITY 

Water  Quality  Criteria  Data  Book,  Vol.  1  -  Or- 
ganic Chemical  Pollution  of  Freshwater. 
W72-08157  5C 

Water  Quality  Criteria  Data  Book,  Volume  2  - 
Inorganic  Chemical  Pollution  of  Freshwater. 
W72-08158  5C 


ADMINISTRATION 

East  Bay  Mud  is  Knee-Deep  in  Plans. 
W72-08362 


5D 


Wastewater  Treatment  System, 
W72-08287 


5D 


ADMINISTRATIVE  AGENCIES 

State    Department   of    Natural   Resources    V. 

Clintonville  (Municipal  Liability  for  Fishkills 

Resulting    from    Unauthorized    Lowering    of 

Pond). 

W72-08038  6E 

Regulation  of  Hard-Mineral  Mining  on  the  Con- 
tinental Shelf, 
W72-08041  6E 

Organizing  to  Probe  the  Oceans:  An  Exercise 

in  Political  Science, 

W72-08042  6E 

Questions  and  Answers  on  Water  Quality  Stan- 
dards. 
W72-08099  5G 

National  Environmental  Center  Act  of  1972, 
W72-08323  6E 

ADMINISTRATIVE  DECISIONS 

Hotchkiss  Grove  Ass'n.  V.  Water  Resources 
Comm.  (Judicial  Review  of  Permits  Allowing 
Pier  Construction  on  Navigable  Waters). 
W72-08036  6E 

ADSORPTION 

Phosphorus  Adsorption  Sites  in  Soils, 
W72-08126  5G 


Evaluation  of  an  Ozonation-Activated  Carbon 
Treatment  for  a  Colored  Industrial  Waste, 
W72-08156  5D 


Retention  of  Boron  by  Travertines, 
W72-08188 


2K 


Transport  of  Picloram  in  Relation  to  Soil  Physi- 
cal Conditions  and  Pore-Water  Velocity, 
W72-08210  5B 

Physical-Chemical  Treatment  of  a   Municipal 

Wastewater   Using   Powdered  Activated   Car- 
bon, 

W72-08353  5D 

Removal  of  Organics  From  Water  by  Synthetic 

Resinous  Adsorbents, 

W72-08371  5D 

AERATED  LAGOONS 

Process  Development,  Design,  and  Full-Scale 
Operational   Experience   at   a   Petro-Chemical 
Manufacturing  Wastewater  Treatment  Plant, 
W72-08155  5D 
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Calcium  Phosphate  Precipitation  at  Slightly  Al- 
kaline pH  Values, 
W72-08379  5D 

CHEMICAL  PROPERTIES 

Chemical  Limnology  of  a  Developing  Reservoir 
(Lake  Meredith)  in  the  Texas  Panhandle, 
W72-07947  5C 

CHEMICAL  TREATMENT 

Design   and   Fabrication   of  a   Flight-Concept 

Prototype    Electrochemical    Water    Recovery 

System, 

W72-08145  5D 

Chemical  Treatment  of  Sewage:  Experiences  in 

San  Francisco, 

W72-08354  5D 

SU-7 


CHEMICAL  TREATMENT 


SUBJECT  INDEX 


Water    Pretreatment    Facilities    Lick    Algae 

Problem, 

W72-08466  5F 

CHEMICAL  WASTES 

Process    for    the    Destruction    of   Cyanide    in 

Waste  Solutions, 

W72-07990  5D 

Process  Development,  Design,  and  Full-Scale 
Operational   Experience   at   a   Petro-Chemical 
Manufacturing  Wastewater  Treatment  Plant, 
W72-08155  5D 

Evaluation  of  an  Ozonation-Activated  Carbon 
Treatment  for  a  Colored  Industrial  Waste, 
W72-08156  5D 

Treatment    of    Waste   Containing    NTA    in   a 

Trickling  Filter  Plant, 

W72-08373  5D 

CHEMICALS 

Water  Quality  Criteria  Data  Book,  Vol.  1  -  Or- 
ganic Chemical  Pollution  of  Freshwater. 
W72-08157  5C 

Water  Quality  Criteria  Data  Book,  Volume  2  - 
Inorganic  Chemical  Pollution  of  Freshwater. 
W72-08158  5C 

CHERNOZEMS 

Experimental  Irrigation  of  Ciscaucasian  Cher- 
nozems with  Mineralized  Waters  of  the  Gulf  of 
Taganrog  (Opyt  orosheniya  predkavkazskikh 
chernozemov  mineralizovannymi  vodami 
Taganrogskogo  zaliva), 
W72-08081  3C 

CHESAPEAKE  BAY 

Blue  Crab  Study  in  Chesapeake  Bay,  Mary- 
land, 
W72-08441  5C 

CHEYENNE  RIVER  (S.D.) 
Lead-Deadwood  Sanitary  District  No.  1 ,  South 
Dakota,  Project  No.  WPC  SD-200  (Draft  En- 
vironmental Impact  Statement). 
W72-08337  5D 

CHEYENNE  (WYO) 

Archer-Weld  230-KV   Transmission  Line   and 
Weld  Substation,  Colorado  River  Storage  Pro- 
ject,  Colorado   (Final   Environmental   Impact 
Statement). 
W72-08334  8C 

CHLAMYDOMONAS-SPP 

Preliminary  Notes  on  Changes  in  Algal  Primary 
Productivity  Following  Exposure  to  Crude  Oil 
in  the  Canadian  Arctic, 
W72-07922  5C 

CHLORINATED 

Photodecomposition  of  Chlorinated  Dibenzo-P- 

Dioxins, 

W72-07934  5B 

CHLORINATED  HYDROCARBON  PESTICIDES 

Limnological     Factors     Affecting     Pesticide 

Residues  in  Surface  Waters, 

W72-08068  5B 

CHLORINATION 

Treatment  of  Laundromat  Wastes  -  Part  I  Win- 
fair  Water  Reclamation  System, 
W72-08375  5D 

CHLORNATED  HYDROCARBON  PESTICIDES 

Polychlorinated  Biphenyls:  Toxicity  to  Certain 

Phytoplankters, 

W72-08436  5C 


CHLOROPHYTA 

Kinetics  of  Algal  Growth  in  Austere  Media, 
W72-08376  5C 

CHRISTINA  RIVER  (DELA) 

Water    Quality    and    Plankton    Ecology-The 

Christina  River,  Delaware, 

W72-07942  5C 

CHROMATOGRAPHY 

Design   Studies  for  a   Biomedical  Gas  Chro- 

matograph, 

W72-07909  5A 

New  Possibilities  of  Analysis  by  Combination 
of  Direct  Quantitative  Thin-Layer  Chromatog- 
raphy and  Electronic  Data  Processing,  (In  Ger- 
man), 
W72-07912  5A 

CHROMIUM 

The  Addition  Method  in  Photometry.  II.  The 
Determination  of  Metal  Ions  From  The  Self- 
Colour  of  Their  Aqueous  Solutions,  (In  Ger- 
man), 
W72-07893  5A 

Minor  Elements  in  Illinois  Surface  Waters. 
W72-07971  5  A 

CHRONIC  TOXICITY 

Water  Quality  Criteria  Data  Book,  Vol.  1  -  Or- 
ganic Chemical  Pollution  of  Freshwater. 
W72-08157  5C 

Water  Quality  Criteria  Data  Book,  Volume  2  - 
Inorganic  Chemical  Pollution  of  Freshwater. 
W72-08158  5C 

CISCAUCASIA 

Experimental  Irrigation  of  Ciscaucasian  Cher- 
nozems with  Mineralized  Waters  of  the  Gulf  of 
Taganrog  (Opyt  orosheniya  predkavkazskikh 
chernozemov  mineralizovannymi  vodami 
Taganrogskogo  zaliva), 
W72-08081  3C 

CITIES 

Hutton  V.  Cleveland,  C,  C.  and  St.  L.  Ry  (Rail- 
road's Liability  for  City's  Negligence). 
W72-07932  6E 

CLADOPHORA 

Benthic   Algal   Communities   of  the   Metolius 
River, 

W72-07901  5A 

CLARD7ICATION 

Propane  Clarification  Aids  Lube  Oil  Reclama- 
tion, 
W72-08144  5D 

Process  Development,  Design,  and  Full-Scale 
Operational   Experience   at   a   Petro-Chemical 
Manufacturing  Wastewater  Treatment  Plant, 
W72-08155  5D 


Tube  Settlers  Up  Clarifier  Throughput. 
W72-08366 


5D 


Racetrack    Sewage    Plant    Solves    Dimmitt's 

Sanitation  Problems, 

W72-08369  5D 

CLARK  NATIONAL  FOREST  (MO.) 

Council  Bluff  Reservoir,   Potosi  Ranger  Dis- 
trict, Clark  National  Forest,  Iron  County,  Mis- 
souri (Final  Environmental  Impact  Statement). 
W72-08002  4A 

CLAY  MINERALS 

Clay  Mineralogy  of  Black  Sea  Sediments, 
W72-07965  2J 


CLAYS 

Coastal  and  Mountain  Slope  Instability  on  thi 
Islands  of  St.  Lucia  and  Barbados, 
W72-07955  2C 

Swelling  Pressures,  Electric  Potentials,  and  lot 
Concentrations:  Their  Role  in  Hydraulic  anc 
Osmotic  Flow  Through  Clays, 
W 72-082 14  2C 

CLEANING 

Procedures   for   Removing   Surface   Contami 

nants  from  Deep  Ice  Cores, 

W72-08094  2C 

Treating  Lead  and  Fluoride  Wastes. 
W72-08150  5E 


CLIMATIC  DATA 

Great  Lakes  Ice  Atlas, 
W72-07975 


2C 


Diurnal     Variation     of     Summertime     Thun- 
derstorm Activity  over  the  United  States, 
W72-08063  2B 

CLINTON  LAKE 

Clinton  Lake,  Wakarusa  River,  Kansas  (Final 
Environmental  Impact  Statement). 
W72-08329  8D 

CLOUD  SEEDING 

Cloud  Seeding  Experiments:  Lack  of  Bias  in 

Florida  Series, 

W72-08215  3B 

Project   Arid   Drop,   A    Summary   Report  ol 
Cloud  Seeding  Activities  in  Arizona  as  Con- 
ducted by  Atmospherics  Incorporated  During 
the  Period  16  July-12  August  1971, 
W  72-08404  3B 


COAGULATION 

Wastewater  Treatment  System, 
W72-08287 

Tube  Settlers  Up  Clarifier  Throughput. 
W72-08366 


5C 
5L 


Treatment  of  Laundromat  Wastes  -  Part  I  Win 

fair  Water  Reclamation  System, 

W72-08375  5E 

New  Developments  in  Water  Purification, 
W72-08464  51 

COAST  GUARD  REGULATIONS 

Drawbridge  Operation  Regulations  (Oppositioi 
to  Regulations  on  Basis  of  River  Pollution), 
W72-08033  61 

COASTAL  ENGINEERING 

Atlantic  Coast  of  Long  Island,  Fire  Island  Inle 
and  Shore  Westerly  to  Jones  Inlet,  New  York 
Beach  erosion  Control  and  Navigation  Projecl 
Atlantic  Ocean  and  Great  South  Bay,  Ne\ 
York  (Final  Environmental  Impact  Statement). 
W72-08001  8/ 

Atlantic  Harbor  of  Refuge,  Carteret  Count) 
North  Carolina-Navigation  (Final  Environmer 
tal  Impact  Statement). 
W72-08015  81 

Kawaihae    Harbor    for    Light-Draft    Vessel 
Hawaii  County,  Hawaii  (Final  Environment 
Impact  Statement). 
W72-08313  8 

COASTAL  STRUCTURES 

Atlantic  Harbor  of  Refuge,  Carteret  Count 
North  Carolina-Navigation  (Final  Environmei 
tal  Impact  Statement). 
W 72-080 15  8 


SU-8 


SUBJECT  INDEX 


CONCRETE  PLACING 


Water  Wave  Transmission  Through  and  Reflec- 
tion by  Pervious  Coastal  Structures, 
W72-08071  8B 

:OASTAL  WATERS 

Navigable   Waters  Safety   and   Environmental 

Quality  Act. 

W72-08034  5G 

Oil  Pollution:  Negotiation-- An  Alternative  To 

Intervention, 

W  72-08043  6G 

The    Distribution    of    Urea    in    Coastal    and 

Oceanic  Waters, 

W72-08056  5C 


Pacem  in  Maribus,  (Peace  in  the  Oceans), 
W72-08324 


6E 


A  Bill  to  Amend  the  Outer  Continental  Shelf 
Lands  Act,  as  Amended,  to  Require  a  Study  of 
the  Environmental  Impact  of  Mineral  Explora- 
tion in  the  Atlantic  Ocean. 
W72-08348  6E 


The  International  Seabed  Area, 
W72-08350 


6E 


:oasts 

The    Distribution    of    Urea    in    Coastal    and 

Oceanic  Waters, 

W72-08056  5C 

IOBALT 

The  Addition  Method  in  Photometry.  II.  The 
Determination  of  Metal  Ions  From  The  Self- 
Colour  of  Their  Aqueous  Solutions,  (In  Ger- 
man), 
W72-07893  5A 

Uptake   and   Excretion   of   Radiocobalt  by   a 

Freshwater  Mollusc,  (Unio  mancus  var.  elon- 

gatulus), 

W72-08237  5C 

Zinc  and  Cobalt  Bioconcentration  and  Toxicity 

in  Selected  Algal  Species, 

W72-08469  5C 

OCHIN  BACKWATER 

Coexistence      of      Species      of      Acartiidae 
(Copepoda)  in  the  Cochin  Backwater,  A  Mon- 
soonal  Estuarine  Lagoon, 
W72-07939  5C 

OEUR  D'ALENE  RIVER  BASIN 

Effect  of  Industrial  and  Domestic  Effluents  on 

the  Water  Quality  of  the  Couer  D'Alene  River 

Basin, 

W72-08163  5B 

OLD  REGIONS 

Hydrology    of   the   Glenn    Creek   Watershed, 
Tanana  River  Basin,  Central  Alaska, 
W72-08095  2A 

OLIFORMS 

Bacteriostasis  of  Escherichia  coli  by  the  Herbi- 
cide Paraquat, 
W72-08451  5C 

OLLAGEN  MEMBRANES 

Collagen    Membranes    for    Reverse    Osmosis 

Desalination, 

W72-08274  3  A 

OLOR 

Evaluation  of  an  Ozonation-Activated  Carbon 
Treatment  for  a  Colored  Industrial  Waste, 
W72-08156  5D 


Fate  of  Lignin  in  Activated  Sludge  Treatment 

of  Kraft  Effluents, 

W72-08380  5D 

COLORADO 

Crystal    Dam,    Reservoir,    and    Power    Plant, 
Curecanti  Unit,  Colorado  River  Storage  Pro- 
ject,   Colorado   (Final    Environmental    Impact 
Statement). 
W72-08333  8A 

Archer-Weld  230-KV  Transmission  Line  and 
Weld  Substation,  Colorado  River  Storage  Pro- 
ject,  Colorado   (Final   Environmental   Impact 
Statement). 
W72-08334  8C 

COLORADO  RIVER 

United  States  V.  62.57  Acres  of  Land  in  Yuma 
County,  Arizona  (Ownership  of  Lands  Created 
by  Accretion  from  Shifts  in  River  Courses). 
W72-08027  6E 

COLUMBIA  RIVER 

Effects    of    Hanford    Reactors    on    Columbia 

River  and  Adjacent  Land  Areas, 

W72-07891  5C 

COMBINED  SEWERS 

Urban    Storm    Runoff   and   Combined    Sewer 
Overflow  Pollution,  Sacramento,  California. 
W72-08160  5D 

COMBINED  TREATMENT 

Treatment  of  Laundromat  Wastes  -  Part  I  Win- 
fair  Water  Reclamation  System, 
W72-08375  5D 

COMMERCIAL  FISHERY 

Alaska's  Fishery  Resources-  The  Sockeye  Sal- 
mon, 
W72-08245  5C 

COMMERCIAL  FISHING 

Goose    Creek,    Somerset    County,    Maryland 
(Final  Environmental  Impact  Statement). 
W72-08341  4A 

COMMERCIAL  SHELLFISH 
Blue  Crab  Study  in  Chesapeake  Bay,  Mary- 
land, 
W72-08441  5C 

A    Survey   of   the    Oyster   and   Oyster   Shell 

Resources  of  Alabama, 

W72-08442  5C 

Commercial  Fishery  and  Biology  of  the  Fresh- 
water Shrimp,  Macrobrachium  in  the  Lower  St. 
Paul  River,  Liberia,  1952-53, 
W72-08445  81 

COMPLETE  MIXING 

Biochemical  Engineering  Aspects  of  the  Ac- 
tivated-Sludge Process, 
W72-08378  5D 

COMPOSTING 

Design  and  Operation  of  a  Pilot  Plant  for  Com- 
posting Poultry  Manure, 
W72-08300  5D 

COMPREHENSIVE  PLANNING 

Annual  Report  1971. 

W72-08026  6E 

Regional  Management  of  Waste  Systems-One 

State's  Approach, 

W72-08149  5G 


COMPUTER  MODELS 

Urban    Storm    Runoff   and    Combined    Sewer 
Overflow  Pollution,  Sacramento,  California. 
W72-08160  5D 

Environmental  Simulation  and  Policy  Formula- 
tion: Methodology  and  Example  (Water  Policy 
for  British  Columbia), 
W72-08261  6A 

Simulation  of  the  Annual  Ecological  Cycle  of 
Benthic    Marine    Plants-Eelgrass   in    Izembek 
Lagoon,  Alaska, 
W72-08263  6A 

Conceptual  Models  for  the  Transformation  of 

Precipitation  Into  Discharge, 

W72-08271  6A 

COMPUTER  PROGRAMS 

New  Possibilities  of  Analysis  by  Combination 
of  Direct  Quantitative  Thin-Layer  Chromatog- 
raphy and  Electronic  Data  Processing,  (In  Ger- 
man), 
W72-07912  5A 

Nonuniform  Flow  Functions  Circular  Section. 
W72-08070  8B 

Predicting   Surface   Runoff  from   Agricultural 

Watersheds, 

W72-08082  2A 

Computer    Analysis    of     Water    Distribution 
Systems:  Part  II  -  Numerical  Solution, 
W72-08254  4A 

COMPUTERS 

Modelling    Techniques    in    Water    Resources 

Systems. 

W72-08258  6A 


Ecological  Models:  A  Status  Report, 
W72-08259 


6A 


Multi-Layered  Models  of  Currents,  Tempera- 
ture,  and   Water   Quality   Parameters   in   the 
Great  Lakes, 
W72-08267  6A 

CONCRETE  CONSTRUCTION 

An  Experimental  Study  on  the  Flow  Motion  of 
Fi  ^sh  Concrete  in  Slurry  Trench  Wall  by  Ac- 
tivable  Tracer, 
W72-07920  8F 


CONCRETE  DAMS 

Seepage  Through  Dams, 
W 72-079 13 


8A 


Auburn  Dam  -  World's  Longest  Arch  Dam, 
W  72-07923  8  A 

Crystal    Dam,    Reservoir,    and    Power    Plant, 
Curecanti  Unit,  Colorado  River  Storage  Pro- 
ject,   Colorado   (Final   Environmental   Impact 
Statement). 
W72-08333  8A 

CONCRETE-LINED  CANALS 

Park    River    Conduit,    Hartford,    Connecticut 
(Final  Environmental  Impact  Statement). 
W72-08021  8A 

CONCRETE  PLACING 

An  Experimental  Study  on  the  Flow  Motion  of 
Fresh  Concrete  in  Slurry  Trench  Wall  by  Ac- 
tivable  Tracer, 
W72-07920  8F 


SU-9 


CONDENSATION 


SUBJECT  INDEX 


CONDENSATION 

Distillation  Apparatus  with  Spray  Chamber  and 

Air  Circulating  Means, 

W72-08164  3A 

Distillation    Apparatus    to    Recover    Potable 

Water  from  Non-Potable  Water, 

W72-08168  5F 

Flash  Evaporation  with  Series  Arranged  with 

Solar  Heating  Zone, 

W72-08182  3  A 

CONDUCTIVITY 

Conductimetric  Determination  of  Activity 
Coefficients:  Alkali  Metal  Nitrates,  Bromates, 
and  Iodates  in  Water  at  25  Deg.  C.  (Determina- 
tion Conductimetrique  Des  Coefficients  D'Ac- 
tivite:  Sels  Alcalins  a  Anions  Oxygen  es  Dans 
L'Eau  a  25  deg  C, 
W72-08435  2K 

CONDUITS 

Nonuniform  Flow  Functions  Circular  Section. 
W72-08070  8B 

CONFINEMENT  PENS 

Control  of  Poultry  House  Ventilation  Systems 

Using  Solid-State  Controls, 

W72-08387  5D 

CONNECTICUT 

Park    River    Conduit,    Hartford,    Connecticut 
(Final  Environmental  Impact  Statement). 
W72-08021  8A 

Hotchkiss  Grove  Ass'n.  V.  Water  Resources 
Comm.  (Judicial  Review  of  Permits  Allowing 
Pier  Construction  on  Navigable  Waters). 
W72-08036  6E 

New    London   Hurricane    Protection   Project, 
New  London,  Connecticut  (Final  Environmen- 
tal Impact  Statement). 
W72-08330  8D 

CONSTRUCTION  COSTS 

An  Act  to  Authorize  the  Arkansas  Pollution 
Control  Commission  to  Make  Grants  to  Any 
Political  Subdivision,  to  Pay  a  Portion  of  the 
Costs  of  Water  Pollution  Projects,  and  for 
Other  Purposes. 
W  72-083 12  6C 

CONSUMNES  RIVER  (CALIF.) 

Cosumnes  River  Division,  Initial  Phase,  Cen- 
tral Valley  Project,  California  (Final  Environ- 
mental Impact  Statement). 
W72-08010  8A 

CONSUMPTIVE  USE  (WATER) 

Irrigation  Scheduling  Using  Mean  Evapotrans- 

piration  Rates, 

W72-07925  3F 

CONTINENTAL  SHELF 

Regulation  of  Hard-Mineral  Mining  on  the  Con- 
tinental Shelf, 
W72-08041  6E 

The    Nixon    Proposal    for    an    International 

Seabed  Authority, 

W72-08345  6E 

A  Bill  to  Amend  the  Outer  Continental  Shelf 
Lands  Act,  as  Amended,  to  Require  a  Study  of 
the  Environmental  Impact  of  Mineral  Explora- 
tion in  the  Atlantic  Ocean. 
W72-08348  6E 


CONTINENTAL  SLOPE 

The  International  Seabed  Area, 
W72-08350 


6E 


Cost  of  Industrial  and  Municipal  Waste  Treat- 
ment in  the  Maumee  River  Basin, 
W72-08372  5G 


The  International  Seabed  Area, 
W72-08350 


6E 


CONTROL  SYSTEMS 

Process  Control  Model  for  Oxygen  Regenera- 
tion of  Polluted  Rivers,  Phase  III. 
W72-08455  5G 

CONTROL  THEORY 

Control  of  Hydrologic  Systems  for  Multiple 
Uses  in  a  Closed-Loop  Framework, 
W72-08255  4A 

COOPERATIVE  WATER-STUDIES  PROGRAM 

Water  Resources  Investigations  in  Arkansas, 

1968. 

W72-08090  7C 

Water    Resources    Investigations    in    Florida, 

1969. 

W72-08091  7C 

Water  Resources  Investigations  in  Kentucky, 

1972. 

W72-08410  7C 

Water     Resources     Investigations     in     Mas- 
sachusetts, 1968. 
W72-08411  7C 

COPEPODS 

Coexistence      of      Species      of      Acartiidae 
(Copepoda)  in  the  Cochin  Backwater,  A  Mon- 
soonal  Estuarine  Lagoon, 
W72-07939  5C 

COPPER 

The  Addition  Method  in  Photometry.  II.  The 
Determination  of  Metal  Ions  From  The  Self- 
Colour  of  Their  Aqueous  Solutions,  (In  Ger- 
man), 
W72-07893  5A 

Minor  Elements  in  Illinois  Surface  Waters. 
W72-07971  5A 

CORALVILLE  RESERVOIR 
Limnological     Factors     Affecting     Pesticide 
Residues  in  Surface  Waters, 
W72-08068  5B 

CORE  DRILLING 

Procedures   for   Removing   Surface   Contami- 
nants from  Deep  Ice  Cores, 
W72-08094  2C 

CORN 

Effect  of  Time  and  Method  of  Nitrogen  Appli- 
cation and  Source  of  Nitrogen  on  the  Yield  and 
Nitrogen  Content  of  Corn  (zea  mays  L.), 
W72-08131  3F 

CORROSION 

Practical    Corrosion    and    Incrustation    Guide 

Lines  for  Water  Wells, 

W72-08186  4B 

Determining  Phosphate  Additive  for  Iron  Con- 
trol in  Water, 
W72-08359  5F 

Internal  Corrosion  of  Unlined  Water  Mains, 
W72-08461  5F 

COST  ALLOCATION 

Interdistrict  Apportionment  of  Flood  Control 

Costs, 

W72-08121  4A 

COST  ANALYSIS 

Analysis  of  the  Feasibility  of  Interim  Water 

Supplies, 

W72-07999  6B 


COST-BENEFIT  ANALYSIS 

Annual  Report,  1971. 
W72-07953 


9C 


An  Economic  Analysis  of  Erosion  and  Sedi- 
ment Control  for  Watersheds  Undergoing  Ur- 
banization, 
W72-08246  5G 

COST  SHARING 

Interdistrict  Apportionment  of  Flood  Control 

Costs, 

W72-08121  4A 

Equitable  Sharing  of  Municipal  Waste  Treat- 
ment Costs-Technical  Considerations, 
W72-08361  5G 

COSTS 

The    Use    of   Models    in    Practical    Resource 

Management, 

W72-08262  6A 

COTTDDAE 

Food  of  Two  Cohabiting  Tide-Pool  Cottidae, 
W72-08470  2H 

COTTON 

Evaluation    of    Cotton    Response    To    Rates, 
Sources,  And  Timing  Of  Nitrogen  Application 
By  Petiole  Analysis, 
W72-08112  3F 

CRAB  PELLETS 

Beach  Structures  Produced  by  Crab  Pellets, 
W72-07963  2J 

CRABS 

Beach  Structures  Produced  by  Crab  Pellets, 
W72-07963  2J 

Effects     of    Temperature     and     Salinity    on 
Growth,  Food  Conversion,  Survival  and  Tem- 
perature  Resistance   of  Juvenile   Blue  Crabs, 
Callinectes  sapidus  Rathbun, 
W72-08045  2L 

Blue  Crab  Study  in  Chesapeake  Bay,  Mary- 
land, 

W72-08441  5C 


CRACKS 

Cracking  of  Earth  and  Rockfill  Dams, 
W72-08159 


8D 


CROP  PRODUCTION 

Effect  of  Row  Width  and  Direction,  and  Misl 
Irrigation  on  the  Microclimate  of  Bush  Beans, 
W72-07943  3F 

Influences  of  Water  Management  and  Fertility 

on  Rice  Growth  and  Yield, 

W72-08113  3F 

Effect    of    Irrigation    and    Clipping    on    Seec 

Production  and  Chasmogamy  of  Sericea  Geno 

types, 

W72-08118  31 

Nitrogen  Content  of  Grain  as  Influenced  b\ 

Water  Supplied  to  the  Plant, 

W  72-08 125  31 

Effect  of  Time  and  Method  of  Nitrogen  Appli 
cation  and  Source  of  Nitrogen  on  the  Yield  am 
Nitrogen  Content  of  Corn  (zea  mays  L.), 
W  72-081 31  31 

Optimal  Irrigation  Quantity  and  Frequency, 
W72-08256  31 


SU-1G 


SUBJECT  INDEX 


DAMS 


HOP  RESPONSE 

Evaluation    of   Cotton    Response    To    Rates, 
Sources,  And  Timing  Of  Nitrogen  Application 
By  Petiole  Analysis, 
W72-08112  3F 

Influences  of  Water  Management  and  Fertility 

on  Rice  Growth  and  Yield, 

W72-08113  3F 

Crop  Seedling  Uptake  of  DDT,  Dieldrin,  En- 

drin,  and  Heptachlor  From  Soils, 

W72-08114  5B 

Availability     Characteristics     of     and     Plant 

Response  to  Nitrogen  Sources, 

W72-08119  5B 

Effect  of  Time  and  Method  of  Nitrogen  Appli- 
cation and  Source  of  Nitrogen  on  the  Yield  and 
Nitrogen  Content  of  Corn  (zea  mays  L.), 
W72-08131  3F 

RUSTACEANS 

Thermal  Discharges:  Ecological  Effects, 
W72-07907  5C 

Oil   Pollution   Damage   Observed   in   Tropical 

Communities  Along  the  Atlantic  Seaboard  of 

Panama, 

W72-07911  5C 

Infestation  of  Benthic  Crustaces,   Fish  eggs, 

and  Tropical  Algae, 

W72-08142  5C 

KYPTOMONAS-SPP 

Preliminary  Notes  on  Changes  in  Algal  Primary 
Productivity  Following  Exposure  to  Crude  Oil 
in  the  Canadian  Arctic, 
W72-07922  5C 

KYSTAL  RESERVOIR  (COLO) 

Crystal   Dam,    Reservoir,    and    Power   Plant, 
Curecanti  Unit,  Colorado  River  Storage  Pro- 
ject,  Colorado  (Final   Environmental   Impact 
Statement). 
W72-08333  8A 

JBA 

Some  Reclamation  Characteristics  of  Soils  of 
Central     Cuba     (Nekotoryye     meliorativnyye 
osobennosti  pochv  tsentral'noy  chasti  Kuby), 
W72-08077  4B 

JLDESAC  (IDAHO) 

Lapwai  Creek,  Culdesac,  Idaho  (Final  Environ- 
mental Impact  Statement). 
W72-08007  8D 

JLTIVATION 

Effects  of  Tillage,  No  Tillage,  and  Mulch  on 

Soil  Water  and  Plant  Growth, 

W72-08120  3F 

JLTURES 

Kinetics  of  Synthesis  of  Nitrogenase  in  Batch 
and   Continuous   Culture   of   Anabaena   Flos- 
Aquae, 
W72-07941  5C 

JMBERLAND  COUNTY  (N.J.) 

Ground-Water  Resources,  Cumberland  County, 

New  Jersey, 

W72-08096  2F 

IRRENT  METERS 

Measurement  of  Currents  in  Lake  Mead  With 

the  Deep  Water  Isotopic  Current  Analyzer  (D- 

iVICA), 

W72-07918  7B 


CURRENT  PATTERNS 

Measurement  of  Currents  in  Lake  Mead  With 

the  Deep  Water  Isotopic  Current  Analyzer  (D- 

WICA), 

W72-07918  7B 

CURRENTS  (WATER) 

Measurement  of  Currents  in  Lake  Mead  With 

the  Deep  Water  Isotopic  Current  Analyzer  (D- 

WICA), 

W72-07918  7B 

Linear  Sand  Banks  in  the  Southern  North  Sea, 
W72-07967  2J 

CUTTING  MANAGEMENT 

Effect    of    Irrigation    and    Clipping    on    Seed 
Production  and  Chasmogamy  of  Sericea  Geno- 
types, 
W72-08118  3F 

Partial  Cutting  and  Increased  Water  Yields-A 

New  Multiresource  Approach, 

W72-08418  3B 

CYANIDE 

Process   for   the    Destruction   of   Cyanide   in 

Waste  Solutions, 

W72-07990  5D 

CYANOPHYTA 

Algae   Control   by    Mixing,    Staff   Report   on 
Kezar  Lake  in  Sutton,  New  Hampshire. 
W72-07890  5G 

A  Study  of  the  Strength  and  Stability  of  Gas 
Vesicles  Isolated  From  a  Blue-Green  Alga, 
W72-07938  5C 

Studies  on  the  Hill  Reaction  of  Membrane 
Fragments  of  Blue-Green  Algae  I.  Stabilizing 
Effect  of  Various  Media  on  the  2,6- 
Dichlorophenol  Indophenol-Hill  Activity  of 
Membrane  Fragments  Obtained  From 
Anabaena  Cylindri  ca  and  Anabaena  Variabilis, 
W72-07946  5C 

CYTOLOGICAL  STUDIES 

Studies  on  the  Hill  Reaction  of  Membrane 
Fragments  of  Blue-Green  Algae  I.  Stabilizing 
Effect  of  Various  Media  on  the  2,6- 
Dichlorophenol  Indophenol-Hill  Activity  of 
Membrane  Fragments  Obtained  From 
Anabaena  Cylindri  ca  and  Anabaena  Variabilis, 
W72-07946  5C 

The  Cell  Wall  of  Marine  Autotrophic  Bacteria, 
W72-08450  5C 

DAIRY  CATTLE 

Disposal  of  Liquid  Wastes  From  Parlors  and 

Milkhouses, 

W72-08393  5D 

DAIRY  INDUSTRY 

Disposal  of  Liquid  Wastes  From  Parlors  and 

Milkhouses, 

W72-08393  5D 


DAM  CONSTRUCTION 

Engineering  and  Design; 

Dams, 

W72-07914 


Earth  and  Rock-Fill 


8D 


Lower  Granite  Lock  and  Dam,  Snake  River, 
Washington   and   Idaho   (Final   Environmental 
Impact  Statement). 
W72-08004  8A 

Salt   Creek   Lake,   Salt   Creek,    Scioto   River 

Basin,    Ohio    (Final    Environmental    Impact 

Statement). 

W72-08006  8A 

Cosumnes  River  Division,  Initial  Phase,  Cen- 
tral Valley  Project,  California  (Final  Environ- 
mental Impact  Statement). 
W72-08010  8A 

Las  Cruces  Local  Protection,  Las  Cruces,  New 
Mexico    (Final    Environmental    Impact   State- 
ment). 
W72-08016  8A 

Mill   Creek   Lake,   Mill  Creek,   Scioto   River 
Basin,   Delaware   and   Union   Counties,   Ohio 
(Final  Environmental  Impact  Statement). 
W72-08331  8A 

Crystal    Dam,    Reservoir,    and    Power   Plant, 
Curecanti  Unit,  Colorado  River  Storage  Pro- 
ject,  Colorado   (Final   Environmental   Impact 
Statement). 
W72-08333  8A 

Taylorsville  Lake,  Salt  River,  Kentucky  (Final 

Environmental  Impact  Statement). 

W72-08338  8A 

Yolo  County  Flood  Control  and  Water  Conser- 
vation  District,   Application   under  the   Small 
Reclamation  Projects  Act  (Final  Environmental 
Impact  Statement). 
W72-08339  8A 

Whitney  Lake,  Brazos  River,  Texas  (Final  En- 
vironmental Impact  Statement). 
W72-08342  4A 

Tioga-Hammond  Lakes  Project,  Tioga  County, 

Pennsylvania     (Final     Environmental     Impact 

Statement). 

W72-08343  8D 

DAM  CRESTS 

Cracking  of  Earth  and  Rockfill  Dams, 
W72-08159  8D 

DAM  DESIGN 

Engineering  and  Design;  Earth  and  Rock-Fill 

Dams, 

W72-07914  8D 

DAM  FAILURE 

Cracking  of  Earth  and  Rockfill  Dams, 
W72-08159  8D 

DAM  UNDERSEEPAGE 

Seepage  Through  Dams, 

W72-07913  8A 

DAMAGES 

State    Department    of   Natural    Resources    V. 

Clintonville  (Municipal  Liability  for  Fishkills 

Resulting    from    Unauthorized    Lowering    of 

Pond). 

W72-08038  6E 


Council  Bluff  Reservoir,   Potosi  Ranger  Dis- 
trict, Clark  National  Forest,  Iron  County,  Mis- 
souri (Final  Environmental  Impact  Statement). 
W72-08002  4A 


DAMS 

Seepage  Through  Dams, 
W72-07913 


8A 


SU-11 


DAMSITES 


SUBJECT  INDEX 


DAMSITES 

Clifty  Creek  Lake,  Clifty  Creek,  Wabash  River 

Basin,    Indiana   (Final   Environmental   Impact 

Statement). 

W72-08005  8A 


DARK  NITROGEN  FIXATION 

Nitrogen  Fixation  in  Lake  Erken, 
W72-08054 


5C 


DATA  COLLECTIONS 

Graphical     Interpretation     of     Water-Qualtiy 

Data, 

W72-08183  2K 

DATA  INTERPRETATION 

Some  Canons  of  Sound  Experimentation, 
W72-07889  7C 

Chance,  Uncertainty,  and  Truth  in  Science, 
W72-08222  7C 


The  Evolution  of  Designed  Experiments, 
W72-08223 


7C 


Graphical   Diagnosis    of    Interlaboratory   Test 

Results, 

W72-08226  7C 


Uncertainties  in  Calibration, 
W72-08227 

Sets  of  Three  Measurements, 
W72-08228 


7C 


7C 


Statistical   Aspects   of   Analytical   Determina- 
tions, 
W72-08229  7C 

Use  of  Incomplete  Block  Replications  in  Esti- 
mating Tobacco-Mosaic  Virus, 
W72-08230  7C 

DATA  PROCESSING 

Automated  Delineation  of  Wetlands  in  Photo- 
graphic Remote  Sensing, 
W72-07974  7C 


Handling  Water  by  Computer, 
W72-08128 


3F 


Graphical     Interpretation     of     Water-Qualtiy 

Data, 

W72-08183  2K 

DDD 

Limnological     Factors     Affecting     Pesticide 

Residues  in  Surface  Waters, 

W72-08068  5B 

DDE 

Limnological     Factors     Affecting     Pesticide 

Residues  in  Surface  Waters, 

W72-08068  5B 

DDT 

Poisoning  with  DDT:  Second-and  Third-Year 
Reproductive  Performance  of  Artemia, 
W72-07910  5C 

Limnological     Factors     Affecting     Pesticide 

Residues  in  Surface  Waters, 

W72-08068  5B 

Crop  Seedling  Uptake  of  DDT,  Dieldrin,  En- 

drin,  and  Heptachlor  From  Soils, 

W72-08114  5B 

Polychlorinated  Biphenyls:  Toxicity  to  Certain 

Phytoplankters, 

W72-08436  5C 


DEBRIS  AVALANCHES 

Intensity  of  Deposition  from  Avalanches  and 
the  Loose  Packing  of  Avalanche  Deposits, 
W72-07966  2J 

DECISION  MAKING 

Watershed  Management:  A  Systems  Approach, 
W72-08000  4D 

Modelling    Techniques    in    Water    Resources 

Systems. 

W72-08258  6A 

Environmental  Simulation  and  Policy  Formula- 
tion: Methodology  and  Example  (Water  Policy 
for  British  Columbia), 
W72-08261  6A 

DECOMPOSING  ORGANIC  MATTER 

Photodecomposition  of  Chlorinated  Dibenzo-P- 

Dioxins, 

W72-07934  5B 

DEEP  PERCOLATION 

Deep  Percolation  Through  Pullman  Soil  in  the 

Southern  High  Plains, 

W72-08417  2G 

DEEP  WATER  ISOTOPIC  CURRENT 
ANALYZER 

Measurement  of  Currents  in  Lake  Mead  With 

the  Deep  Water  Isotopic  Current  Analyzer  (D- 

WICA), 

W72-079I8  7B 

DEEPWATER  (NJ) 

Treatment  of  Organic  Chemical  Plant  Waste- 
water With  the  Du  Pont  Pact  Process, 
W72-08154  5D 

DEER  PARK  (TEX) 
Process  Development,  Design,  and  Full-Scale 
Operational   Experience   at   a   Petro-Chemical 
Manufacturing  Wastewater  Treatment  Plant, 
W72-08155  5D 

DEGRADATION  (STREAM) 
The  Age  and  Growth  of  Brown  Trout  (Salmo 
trutta)  and  Sculpin  (Cottus  supp.)  as  it  Relates 
to  Eutrophication  in  the  Jordan  and  Ausable 
Rivers, 
W72-08060  5C 


Antidegradation. 
W72-08108 


5G 


DEICERS 

Groundwater    Contamination    by    Road    Salt: 

Steady-State   Concentrations   in   East   Central 

Massachusetts, 

W72-07962  5B 

DELAWARE 

Water    Quality    and    Plankton    Ecology-The 

Christina  River,  Delaware, 

W72-07942  5C 

DELAWARE  ESTUARY 

Mathematical  Programming  for  Regional  Water 

Quality  Management, 

W72-07998  5G 

DELAWARE  MODEL  (DECS) 

Mathematical  Modeling  of  Estuarial  Systems, 
W72-08264  6A 

DELAWARE  RIVER  BASIN  COMMISSION 

Annual  Report  1971. 

W72-08026  6E 


DELPHI 

Environmental  Simulation  and  Policy  Formula 
tion:  Methodology  and  Example  (Water  Polic; 
for  British  Columbia), 
W72-08261  6/ 

DELTAS 

Application  of  Digital  Computers  to  Hydraulii 
Computation  of  the  Relationship  Betweei 
Water  Levels  and  Discharges  in  River  Delta 
(Gidravlicheskiy  raschet  svyazey  mezhdu  rask 
hodami  i  urovnyami  v  del'takh  rek  na  ETsVM) 
W  72-08080  21 

River  Delta  Morphology:  Wave  Climate  and  thi 

Role  of  the  Subaqueous  Profile, 

W72-08413  21 

DEMORALIZATION 

Infrasonic    Activation    of   Desalination    Mem 

branes, 

W72-07983  3/ 

Desalination  of  Saline  Water  by  Phase  Separa 
tion  Near  Critical  Pressure  of  Pure  Water, 
W72-08166  3/ 

DENITRIFICATION 

Kinetic    Studies    of    Denitrification    by    Pseu 

domonas  denitrificans, 

W72-08367  51 

Reduction  of  Nitrogen  Concentrations  in  Swim 
Lagoon  Effluent  by  Biological  Denitrification, 
W72-08398  51 

Effects  of  Agricultural  Discharges  into  Fres! 

Water  Lakes, 

W  72-08402  5£ 

DENSITY 

Intrazooplankton    Predation    by    Mesocyclop: 

edax  at  Natural  Prey  Densities, 

W72-07949  5( 

Species    Diversity    of    Net    Zooplankton    am 
Physiochemical  Conditions  in  Keystone  Reser 
voir,  Oklahoma, 
W72-08143  5/ 

DENSITY  STRATIFICATION 

Laminar  Momentum  Jets  in  a  Stratified  Fluid, 
W72-08135  51 

Mixing    of    Density-Stratified    Impoundment: 

with  Buoyant  Jets, 

W72-08136  51 

DEOXYGENATION 

Evaluation  of  Nitrification  in  Streams-Closure 
W72-08381  51 

DEPOSITION  (SEDIMENT) 

Intensity  of  Deposition  from  Avalanches  am 
the  Loose  Packing  of  Avalanche  Deposits, 
W72-07966  2 

DEPOSITION  (SEDIMENTS) 

Genesis     of    Laminated     Sand     and    Grade 

Rhythmites    in    Storm-Sand   Layers   of   Shel 

Mud, 

W72-07964  2 

DEPTH 

Influences  of  Water  Management  and  Fertilit 

on  Rice  Growth  and  Yield, 

W72-08113  31 

DESALINATION 

Distillation  Apparatus  with  Spray  Chamber  an 

Air  Circulating  Means, 

W72-08164  3 


SU-12 


SUBJECT  INDEX 


DISPERSION 


Desalination  of  Saline  Water  by  Phase  Separa- 
tion Near  Critical  Pressure  of  Pure  Water, 
W72-08166  3A 


Vacuum  Flash  Distilling  Apparatus, 
W72-08167 


3A 


Desalination    Using   an   N-3-Oxohydrocarbon- 
Substituted  Acrylamide  Polymer  Membrane, 
W72-08171  3A 

Collagen    Membranes    for    Reverse    Osmosis 

Desalination, 

W72-08274  3A 

Treatment  of  Sewage  and  Other  Contaminated 
Liquids  With  Recovery  of  Water  by  Distillation 
and  Oxidation, 
W72-08276  5D 

Multistage  Vapor-Liquid  Contact  Process  for 
Producing  Fresh  Water  from  Salt  Water, 
W72-08282  3A 


Desalination  Process, 
W72-08284 


3A 


Desalination    Distillation    Using   Barium    Car- 
bonate as  Descaling  Agent, 
W72-08289  3A 


Saline  Water  Conversion  Program, 
W72-08346 


6E 


ESALINATION  APPARATUS 

Distillation    Apparatus    to    Recover    Potable 

Water  from  Non-Potable  Water, 

W72-08168  5F 

ESALINATION  PLANT 

Modular  Unit  for  Multistage  Flash  Distillation, 
W72-08180  3A 

ESALINATION  PLANTS 

Special   Studies   on   the   Characteristics   of  a 

Flashing  Stage, 

W72-08484  3A 

Aluminum  Heat  Transfer  Surfaces  Operation 
of  Multistage  Flash  Distillation  Plant, 
W72-08485  3A 

ESALINATION  PROCESSES 

Infrasonic    Activation   of   Desalination   Mem- 
branes, 
W72-07983  3A 

Method  of  Treatment  of  Liquids  by  Reverse 

Osmosis, 

W72-07989  3A 

Desalination  Process, 

W72-08284  3A 

Saline  Water  Conversion  Program, 

W72-08346  6E 

ESALINIZATION 

Analysis  of  the  Feasibility  of  Interim  Water 

Supplies, 

W72-07999  6B 

ESALINIZATION  PLANTS 

Further  Studies  of  the  Optimum  Operation  of 
Desalting  Plants  as  a  Supplemental  Source  of 
Firm  Yield, 
W72-08253  3A 

•SCALING 

Desalination    Distillation    Using    Barium    Car- 
bonate as  Descaling  Agent, 
W72-08289  3A 


DESERTS 

Water  Wells  and  Springs  in  Ivanpah  Valley, 
San  Bernardino  County,  California, 
W72-07954  2F 

DESIGN 

Design   Studies  for  a   Biomedical  Gas  Chro- 
matography 
W72-07909  5  A 

The  Evolution  of  Designed  Experiments, 
W72-08223  7C 

How    Environmental    Problems    Affect    Farm 

Equipment  Design, 

W72-08392  5G 


An  Advanced  Water  Filtration  Plant, 
W72-08462 


5F 


Water    Pretreatment    Facilities     Lick     Algae 

Problem, 

W72-08466  5F 

DESIGN  CRITERIA 

Process  Development,  Design,  and  Full-Scale 
Operational    Experience   at   a   Petro-Chemical 
Manufacturing  Wastewater  Treatment  Plant, 
W72-08155  5D 

Alternatives  in  Cattle  Feedlot  Waste  Manage- 
ment, 
W72-08397  5D 

DETERGENTS 

Great    Lakes    States'     Phosphorus-Detergent 

Legislation:  Status  Report,  State  Legislatures 

Act  on  Bills  to  Protect  Shore  and  Waters  of 

Lakes. 

W72-08024  6E 

Phosphate    Removal    From    Laundry    Waste 

Water, 

W72-08358  5D 

Treatment   of   Waste    Containing    NTA   in   a 

Trickling  Filter  Plant, 

W72-08373  5D 

DEUTERIUM 

Deuterium  Content  of  Peat  as  a  Paleoclimatic 
Recorder, 

W72-07961  2K 

DEWATERING 

Improving  Surface  Water  Conditions  Through 
Control  and  Disposal  of  Aquatic  Vegetation, 
Phase  I:  Processing  Aquatic  Vegetation  for  Im- 
proved Handling  and  Disposal  or  Utilization, 
W72-08069  4A 

DIAGENESIS 

Shell    Deposits    and    Shell    Preservation    in 
Quaternary  and  Tertiary  Estuarine  Sediments 
in  Georgia,  U.S.A., 
W72-08190  2L 

Size,  Grain  Type  and  Mineralogical  Relation- 
ships   in    Recent  Marine    Calcareous    Beach 
Sands, 
W72-08191  2J 

DIATOMACEOUS  EARTH 

New  Developments  in  Water  Purification, 
W72-08464  5F 

DIATOMS 

Water  Characteristics  and  Diatom  Flora  of  the 

Shiga  Lake  Group,  (In  Japanese), 

W72-07944  2H 


Physio-Morphological  Effects  of  Abrupt  Ther- 
mal Stress  on  Diatoms, 
W72-08047  5C 

Distributional  Patterns  in  Assemblages  of  At- 
tached     Diatoms     from      Yaquina     Estuary, 
Oregon, 
W72-08141  5B 

The  Effects  of  Diatoms  on  the  Larvicidal  Ac- 
tivity  of   Dursban,   November   1969   -   March 
1970, 
W  72-08242  5C 

DIELDRIN 

Limnological     Factors     Affecting     Pesticide 

Residues  in  Surface  Waters, 

W72-08068  5B 

Crop  Seedling  Uptake  of  DDT,  Dieldrin,  En- 

drin,  and  Heptachlor  From  Soils, 

W72-08114  5B 

DIFFUSION 

Effects  of  Low  Nutrient  Dilution  Water  and 
Mixing  on  the  Growth  of  Nuisance  Algae, 
W72-08049  5C 

Some  Data  on  the  Distance-Neighbour  Func- 
tion for  Relative  Diffusion, 
W72-08140  5B 

Transport  of  Picloram  in  Relation  to  Soil  Physi- 
cal Conditions  and  Pore-Water  Velocity, 
W72-08210  5B 

Scaling      of      Horizontal      Infiltration      Into 

Homogeneous  Soils, 

W72-08213  2G 

DIGESTER  GAS  COMPOSITION 

Effect  of  Acrylonitrile  on  Anaerobic  Digestion 

of  Domestic  Sludge, 

W72-08364  5D 

DIGITAL  COMPUTERS 

Numerical  Forecast  and  Analysis  of 
Hydrometeorological  Fields  in  the  Arctic 
(Chislennyy  prognoz  i  analiz 

gidrometeorologicheskikh  poley  v  Arktike). 
W72-08079  2B 

Application  of  Digital  Computers  to  Hydraulic 
Computation  of  the  Relationship  Between 
Water  Levels  and  Discharges  in  River  Deltas 
(Gidravlicheskiy  raschet  svyazey  mezhdu  rask- 
hodami  i  urovnyami  v  del'takh  rek  na  ETsVM), 
W72-08080  2E 

DIMMITT  (TEX) 
Racetrack    Sewage    Plant    Solves    Dimmitt's 
Sanitation  Problems, 
W72-08369  5D 

DISCHARGE  (WATER) 

Free-Vortex  Theory  Applied  to  Free  Overfalls, 
W72-08193  8B 


DISINFECTION 

Disinfection. 

W72-08107 

Wastewater  Treatment  System, 
W72-08287 


5G 


5D 


New  Developments  in  Water  Purification, 
W72-08464  5F 

DISPERSION 

Characteristics  of  Transverse  Mixing  in  Open- 
Channel  Flows, 
W72-08139  5B 


SU-13 


DISPERSION 


SUBJECT  INDEX 


Some  Data  on  the  Distance-Neighbour  Func- 
tion for  Relative  Diffusion, 
W72-08140  5B 

DISSERTATIONS 

An   Annotated   Bibliography   of   the   Masters 
Theses  and  Doctoral  Dissertations  on  Water 
Resources  and  their  Uses,  1930-1970, 
W72-08200  10B 

DISSOLVED  ORGANIC  NITROGEN 

Interactions     of     Dissolved     and     Particulate 

Nitrogen  in  Lake  Metabolism, 

W72-08048  5C 

DISSOLVED  OXYGEN 

Method  and  Apparatus  for  Purifying  a  Natural 

Body  of  Water, 

W72-07988  5D 

Eutrophication  and  the  Oxygen  Economy  of 

Streams, 

W72-08050  5C 


Dissolved  Oxygen  Criteria. 
W72-08100 


5G 


Limnological  Investigations  of  Texas  Impound- 
ments  for   Water   Quality   Management   Pur- 
poses, 
W72-08307  5G 

DISTILLATION 

High-Quality  Bases  for  Condensed  Lubricants 
Derived  from  Low-Molecular  Oils  from  Secon- 
dary Refining  Processes, 
W72-07993  5A 

Distillation  Apparatus  with  Spray  Chamber  and 

Air  Circulating  Means, 

W72-08164  3  A 

Distillation    Apparatus    to    Recover    Potable 

Water  from  Non-Potable  Water, 

W72-08168  5F 

Treatment  of  Sewage  and  Other  Contaminated 
Liquids  With  Recovery  of  Water  by  Distillation 
and  Oxidation, 
W72-08276  5D 

Multistage  Vapor-Liquid  Contact  Process  for 
Producing  Fresh  Water  from  Salt  Water, 
W72-08282  3A 

Desalination    Distillation    Using   Barium    Car- 
bonate as  Descaling  Agent, 
W72-08289  3A 

Special   Studies  on   the   Characteristics  of  a 

Flashing  Stage, 

W72-08484  3A 

DISTRIBUTION 
The    Distribution    of    Urea    in    Coastal    and 
Oceanic  Waters, 
W72-08056  5C 

DISTRIBUTION  PATTERNS 

Wind  Variation  and  Sprinkler  Water  Distribu- 
tion, 
W72-08132  3F 

Distributional  Patterns  in  Assemblages  of  At- 
tached    Diatoms     from  Yaquina     Estuary, 
Oregon, 
W72-08141  5B 

Computer  Simulation  of   Spatial  Distribution 

Patterns, 

W72-08268  6A 


DISTRIBUTION  SYSTEMS 

Institutional    Influences    in    Irrigation    Water 

Management, 

W72-08458  3F 

Internal  Corrosion  of  Unlined  Water  Mains, 
W72-08461  5F 

DIVERSION  DAMS 

United  States  Portion  of  Retamal  International 
Diversion  Dam  and  United  States  Dike,  Lower 
Rio    Grande    Flood    Control    Project,    Texas 
(Final  Environmental  Impact  Statement). 
W72-08327  8A 

DOCKS 

Small-Boat  Harbor,  Mississippi  River  at  Pepin, 
Wisconsin  (Final  Environmental  Impact  State- 
ment). 
W72-08328  8A 

DOMESTIC  WASTES 

Navy    Advanced    Waste    Treatment    System 

Phase  I,  Final  Report, 

W72-08151  5D 

Effect  of  Industrial  and  Domestic  Effluents  on 

the  Water  Quality  of  the  Couer  D'Alene  River 

Basin, 

W72-08163  5B 


Waste  Disposal  Assembly, 
W72-08279 


5D 


Phosphate    Removal    From    Laundry    Waste 

Water, 

W72-08358  5D 

A  Study  of  Organic  Carbon-BOD  Relationships 

in  Dilute  Domestic  Wastewater, 

W72-08374  5B 

DONNAN  EQUATION 

Drainage  Design  for  Managing  Saline   Pollu- 
tants, 
W72-08129  5G 

DOUBLE-CURVATURE  ARCH  DAMS 

Auburn  Dam  -  World's  Longest  Arch  Dam, 
W72-07923  8A 

DRAFT  TUBES 

Influence  of  Draft  Tube  Dimensions  on  Kaplan 

Turbine  Efficiencies, 

W72-07915  8C 

DRAG 

Drag   Coefficient   of   Cylinders   in   Turbulent 

Flow, 

W72-08196  8B 

DRAINAGE 

Liaison   -   Key   to   Highway   and   Agricultural 

Drainage  Programs, 

W72-08115  6E 

Interdistrict  Apportionment  of  Flood  Control 

Costs, 

W72-08121  4A 

Some  Problems  Connected  with  Operation  of 

Drainage  Systems, 

W72-08127  4A 

Drainage   Design   for  Managing  Saline   Pollu- 
tants, 
W72-08129  5G 

Numerical     Analysis     of     Drainage     of     a 

Heterogeneous  Porous  Medium, 

W72-08211  2G 


DRAINAGE  EFFECTS 

Effects  of  Agricultural  Discharges  into  Fresh 

Water  Lakes, 

W72-08402  5B 

DRAINAGE  ENGINEERING 

Drainage  Design  for  Managing  Saline  Pollu- 
tants, 
W72-08129  5G 

DRAINAGE  PATTERNS  (GEOLOGIC) 

Hierarchical  Systems:   Cities,   Rivers,   Alpine 
Glaciers,  Bovine  Livers,  and  Trees, 
W72-08434  4A 

DRAINAGE  PROGRAMS 

Short  Bayou  Drainage  District  Project  Mea- 
sure, Southeast  Delta  RC  and  D  Project,  Mis- 
sissippi  (Final    Environmental   Impact   State- 
ment). 
W72-08018  4A 

DRAINAGE  SYSTEMS 

Short  Bayou  Drainage  District  Project  Mea- 
sure, Southeast  Delta  RC  and  D  Project,  Mis- 
sissippi  (Final    Environmental   Impact   State- 
ment). 
W72-08018  4A 

Results    of    Studying    Winter    Irrigation    on 

Drained  Irrigated  Agricultural  Fields  (Rezul- 

taty  issledovaniy  po  zimnemu  orosheniyu  na 

drenirovannykh     zemledel'cheskikh     polyakh 

orosheniya), 

W72-08073  5D 

Some  Problems  Connected  with  Operation  of 

Drainage  Systems, 

W72-08127  4A 


DRAINAGE  WATER 

Nutrients  in  Agricultural  Tile  Drainage, 
W72-08134 


5B 


DRAW  BRIDGE  OPERATION 
Drawbridge  Operation  Regulations  (Opposition 
to  Regulations  on  Basis  of  River  Pollution), 
W72-08033  6E 

DREDGING 

Port  Jefferson  Harbor,  New  York  Navigation 
Project   (Final    Environmental   Impact   State- 
ment). 
W72-08011  4A 

Open   Channel   Work,   Ohio   River,   Pennsyl- 
vania, West  Virginia,  Ohio,  Kentucky,  Indiana, 
and  Illinois  (Final  Environmental  Impact  State- 
ment). 
W72-08012  4A 

Okeechobee  Waterway  (Vicinity  of  Ft.  Myers, 
Florida)   (Final   Environmental   Impact  State- 
ment). 
W72-08019  4A 

Goose    Creek,    Somerset    County,    Maryland 
(Final  Environmental  Impact  Statement). 
W72-08341  4A 

Taskinas  Creek,  James  City  County,  Virginia 

(Final  Environmental  Impact  Statement). 

W  72-08344  4  A 

DRIFT  ICE 

Calculation  and  Forecast  of  Ice  Phenomena  on 

Rivers  and  Reservoirs  (Raschety  i  prognozy 

ledovykh     yavleniy     na     rekakh     i     vodok- 

hranilishcbakh). 

W72-08425  2C 
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Study  of  the  Relationship  of  Drift-Ice  Forma- 
tion on  Some  Rivers  of  the  USSR  to  At- 
mospheric Circulation  Processes  in  the 
Northern  Hemisphere  (Opyt  issledovaniya 
svyazi  poyavleniya  plavuchego  l'da  na  nekoto- 
rykh  rekakh  SSSR  s  osoben  nostyami  tsirku- 
lyatsii  atmosfery  severnogo  polushariya), 
W72-08426  2C 

Procedures  for  Long-Range  Forecast  of  Drift- 
ice  Formation  on  the  Lower  Yenisey  and  An- 
gara Rivers  (Metodika  dolgosrochnogo  prog- 
noza  poyavleniya  plavuchego  l'da  na  Nizhnem 
Yeniseye  i  r.  Angare), 
W72-08429  2C 

RILLING  FLUIDS 

Procedures   for   Removing   Surface   Contami- 
nants from  Deep  Ice  Cores, 
W72-08094  2C 

RUGS 

Applications     of     Infrared     Spectroscopy     in 
Biochemistry,  Biology,  and  Medicine, 
W72-07900  5  A 

RY  SOLIDS 

Lagooning    of    Livestock    Wastes    in    South 

Dakota, 

W72-08395  5D 

RYING 

The  Elimination  of  Odour  From  the  Effluent 
Gases  of  Chicken  Manure  Drying  Plant, 
W72-08386  5D 


UAL-FLOW  FILTERS 

An  Advanced  Water  Filtration  Plant, 
W72-08462 


5F 


UBOIS  (PENN) 

Dubois,  Pennsylvania  Local  Flood  Protection 
Project,  Sandy  Lick  Creek  (Final  Environmen- 
tal Impact  Statement). 
W72-08014  4A 

UNE SANDS 

Barrier  Dune  System  Along  the  Outer  Banks  of 

North  Carolina:  A  Reappraisal, 

W72-08412  2J 

UNES 

Environmental   Law-The   Public   Trust   Doc- 
trine:  A  Useful  Tool  in  the  Preservation  of 
Sand  Dunes, 
W72-08044  6E 

UPONT  PACT  PROCESS 

Treatment  of  Organic  Chemical  Plant  Waste- 
water With  the  Du  Pont  Pact  Process, 
W72-08154  5D 

URSBAN 

The  Effects  of  Diatoms  on  the  Larvicidal  Ac- 
tivity of  Dursban,   November   1969  -   March 
1970, 
W72-08242  5C 

Effectiveness    of    9.9    Percent    Dursban    in 
Polyethylene  Applied  as  a  Pre-Season  Larvi- 
cide,  February  -  April  1970, 
W72-08243  5G 

Evaluation  of  Polymer  Formulations  of  Dur- 
sban as   Mosquito   Larvicides,   April-October 
1970, 
W72-08444  5C 

UTCH  PEAT  BOGS 

Deuterium  Content  of  Peat  as  a  Paleoclimatic 

Recorder, 

W72-07961  2K 


DYE  DISPERSION 

A  Practical  Method  of  Determining  Water  Cur- 
rent Velocities  and  Diffusion  Coefficients  in 
Coastal       Waters       by       Remote       Sensing 
Techniques, 
W72-07970  5B 

DYNAMIC  PROGRAMMING 

The  State  of  the  Art  in  Optimal  Conjunctive 
Use  of  Ground  and  Surface  Water  Systems, 
W72-08247  4B 

E.  COLI 

Bacteriostasis  of  Escherichia  coli  by  the  Herbi- 
cide Paraquat, 
W72-08451  5C 


EARTH  DAMS 

Seepage  Through  Dams, 
W72-07913 


8A 


Engineering  and  Design;  Earth  and  Rock-Fill 

Dams, 

W72-07914  8D 


Cracking  of  Earth  and  Rockfill  Dams, 
W72-08159 


8D 


Clinton  Lake,  Wakamsa  River,  Kansas  (Final 

Environmental  Impact  Statement). 

W72-08329  8D 

Tioga-Hammond  Lakes  Project,  Tioga  County, 

Pennsylvania    (Final    Environmental     Impact 

Statement). 

W72-08343  8D 

EASEMENTS 

Jones  V.  Tennessee  Central  Ry.  (Railroad's 
Liability  for  Causing  Adjacent  Farm  to  Flood). 
W72-07931  6E 

ECOLOGY 

Water    Quality    and    Plankton    Ecology--The 

Christina  River,  Delaware, 

W72-07942  5C 


Ecological  Models:  A  Status  Report, 
W72-08259 


6A 


ECONOMIC  FEASD3ILITY 

Zero   Discharge:    National   Goal   or   National 

Calamity, 

W72-08319  5G 

ECONOMIC  SURVEYS 

A    Survey    of   the   Oyster   and   Oyster   Shell 

Resources  of  Alabama, 

W72-08442  5C 

ECOSYSTEMS 

Ecological  Implications  of  Mercury  Pollution  in 

Aquatic  Systems, 

W72-07906  5C 

EELGRASS 

Simulation  of  the  Annual  Ecological  Cycle  of 
Benthic   Marine   Plants-Eelgrass   in   Izembek 
Lagoon,  Alaska, 
W72-08263  6A 

EFFLUENT  DISTRIBUTION 

Process  Control  Model  for  Oxygen  Regenera- 
tion of  Polluted  Rivers,  Phase  III. 
W72-08455  5G 

EFFLUENTS 

Effect  of  Industrial  and  Domestic  Effluents  on 

the  Water  Quality  of  the  Couer  D'Alene  River 

Basin, 

W72-08163  5B 


Consequences  of  Effluent  Release:  Estimates 
of  Dose  to  Northern  Hemisphere  Population 
Groups  from  Krypton-85  Emitted  by  a  Single 
Nuclear  Fuel-Reprocessing  Plant, 
W72-08241  5C 


ELECTRIC  ANALOGY 

Seepage  Through  Dams, 
W72-07913 


8A 


ELECTRICAL  NETWORKS 

Archer-Weld  230-KV  Transmission   Line  and 
Weld  Substation,  Colorado  River  Storage  Pro- 
ject,  Colorado   (Final   Environmental   Impact 
Statement). 
W72-08334  8C 

ELECTRICAL  WELL  LOGGING 

Mapping  Ground  Water  by  Using  Electrical  Re- 
sistivity with  a  Buried  Current  Source, 
W72-08184  2F 

ELECTRODIALYSIS 

Novel  Water  Treating  and  Storage  Apparatus, 
W72-07976  5D 

Design   and   Fabrication   of  a   Flight-Concept 

Prototype    Electrochemical  Water    Recovery 

System, 

W72-08145  5D 

ELECTROLYSIS 

Conductimetric  Determination  of  Activity 
Coefficients:  Alkali  Metal  Nitrates,  Bromates, 
and  Iodates  in  Water  at  25  Deg.  C.  (Determina- 
tion Conductimetrique  Des  Coefficients  D'Ac- 
tivite:  Sels  Alcalins  a  Anions  Oxygen  es  Dans 
L'Eaua25degC, 
W72-08435  2K 

ELKO  COUNTY  (NEV) 

Water-Resources  Appraisal  of  the  Pilot  Creek 

Valley  Area,  Elko  and  White  Pine  Counties, 

Nevada, 

W72-08092  4B 


ELMIRA  (NY) 
Treating  Lead  and  Fluoride  Wastes. 
W72-08150 


5D 


EMERGENCY  CLOSURES 

Design  and  Testing  of  the  Nickajack  Multi- 
Leaf  Gate  System, 
W72-07926  8C 

ENDRIN 

Crop  Seedling  Uptake  of  DDT,  Dieldrin,  En- 

drin,  and  Heptachlor  From  Soils, 

W72-08114  5B 

ENERGY  LOSSES 

Increasing    Power    Production    by    Improved 

Trashrack  Design, 

W72-07921  8C 

ENVKONMENT 

Wholesaling  Environmental  Services, 
W72-08161  6E 

Environmental  Simulation  and  Policy  Formula- 
tion: Methodology  and  Example  (Water  Policy 
for  British  Columbia), 
W72-08261  6A 

Modelling  Techniques  for  Siting  Large  Thermal 

Power  Plants  on  Industrialized  Estuaries, 

W  72-08266  6  A 

ENVDtONMENTAL  CONTROL 

Watershed  Management:  A  Systems  Approach, 
W72-08000  4D 
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High    Temperature    Environment   Effects    on 

Gestating  Swine, 

W72-08385  5G 

ENVIRONMENTAL  EFFECTS 

Atlantic  Coast  of  Long  Island,  Fire  Island  Inlet 
and  Shore  Westerly  to  Jones  Inlet,  New  York, 
Beach  erosion  Control  and  Navigation  Project, 
Atlantic  Ocean  and  Great  South  Bay,  New 
York  (Final  Environmental  Impact  Statement). 
W72-08001  8A 

Council  Bluff  Reservoir,  Potosi  Ranger  Dis- 
trict, Clark  National  Forest,  Iron  County,  Mis- 
souri (Final  Environmental  Impact  Statement). 
W72-08002  4A 

ENVIRONMENTAL  EFFECTS 

Valcour  Harbor,  Lake  Champlain,  New  York 
(Final  Environmental  Impact  Statement). 
W72-08003  8A 

ENVIRONMENTAL  EFFECTS 

Lower  Granite  Lock  and  Dam,  Snake  River, 
Washington   and   Idaho  (Final  Environmental 
Impact  Statement). 
W72-08004  8A 

Clifty  Creek  Lake,  Clifty  Creek,  Wabash  River 

Basin,   Indiana  (Final   Environmental   Impact 

Statement). 

W72-08005  8A 

Salt   Creek   Lake,   Salt   Creek,   Scioto   River 

Basin,    Ohio    (Final    Environmental    Impact 

Statement). 

W72-08006  8A 

Lapwai  Creek,  Culdesac,  Idaho  (Final  Environ- 
mental Impact  Statement). 
W72-08007  8D 

Final  Environmental  Statement,  Shobe  Canyon 

Channel  Clearing  (Final  Environmental  Impact 

Statement). 

W72-08008  4A 

Yeager    Ditch    Project    Measure,     Southeast 
Texas   Resource   Conservation   and   Develop- 
ment Project,  Texas  (Final  Environmental  Im- 
pact Statement). 
W72-08009  4D 

Cosumnes  River  Division,  Initial  Phase,  Cen- 
tral Valley  Project,  California  (Final  Environ- 
mental Impact  Statement). 
W72-08010  8A 

Port  Jefferson  Harbor,  New  York  Navigation 
Project  (Final  Environmental  Impact  State- 
ment). 

W72-08011  4A 

Open   Channel   Work,    Ohio    River,    Pennsyl- 
vania, West  Virginia,  Ohio,  Kentucky,  Indiana, 
and  Illinois  (Final  Environmental  Impact  State- 
ment). 
W72-08012  4A 

Great  Falls  Flood  Control  Project,  Sun  River, 
Montana  (Final  Environmental  Impact  State- 
ment). 
W72-08013  8A 

Dubois,  Pennsylvania  Local  Flood  Protection 
Project,  Sandy  Lick  Creek  (Final  Environmen- 
tal Impact  Statement). 
W72-08014  4A 

Atlantic  Harbor  of  Refuge,  Carteret  County, 
North  Carolina-Navigation  (Final  Environmen- 
tal Impact  Statement). 
W72-08015  8D 


Las  Cruces  Local  Protection,  Las  Cruces,  New 
Mexico   (Final   Environmental   Impact   State- 
ment). 
W72-08016  8A 

Proposed  Sewage  Treatment  Facilities,  Soldot- 
na,  Alaska  (Draft  Environmental  Impact  State- 
ment). 
W72-08017  5D 

Short  Bayou  Drainage  District  Project  Mea- 
sure, Southeast  Delta  RC  and  D  Project,  Mis- 
sissippi  (Final    Environmental   Impact    State- 
ment). 
W72-08018  4A 

Okeechobee  Waterway  (Vicinity  of  Ft.  Myers, 
Florida)   (Final   Environmental   Impact   State- 
ment). 
W72-08019  4  A 

Stockton  Ship  Channel  Bank  Protection.  San 
Francisco  Bay  to  Stockton,  California  (Final 
Environmental  Impact  Statement). 
W72-08020  4D 

Park    River    Conduit,    Hartford,    Connecticut 
(Final  Environmental  Impact  Statement). 
W72-08021  8  A 

Remarks  of  Hon.  John  Dingell  to  Conference 

on  Environmental  Law. 

W72-08028  6E 

Responses  of  Teleost  Fish  to  Environmental 

Stress, 

W72-08058  5C 

Responses  of  Some   Estuarine  Fishes  to  In- 
creasing Thermal  Gradients, 
W72-08061  5C 

Ecological    Impacts    of    Water    Projects    in 

California, 

W72-08086  6G 


Environmental  Spoilage  in  the  USSR, 
W72-08192 


5B 


Representatives  Abzug  and  Rangel  Critique  of 
Water  Pollution  Bill  Identifies  Its  Weaknesses. 
W72-08309  6E 

Kawaihae    Harbor    for    Light-Draft    Vessels, 
Hawaii  County,  Hawaii  (Final  Environmental 
Impact  Statement). 
W72-08313  8  A 


Watershed  Field  Inspections-1971. 
W72-08320 


4A 


The  Watershed  Protection  and  Flood  Preven- 
tion Program, 
W72-08322  6E 

United  States  Portion  of  Retamal  International 
Diversion  Dam  and  United  States  Dike,  Lower 
Rio    Grande    Flood    Control    Project,    Texas 
(Final  Environmental  Impact  Statement). 
W72-08327  8A 

Clinton  Lake,  Wakarusa  River,  Kansas  (Final 

Environmental  Impact  Statement). 

W72-08329  8D 

New    London    Hurricane    Protection    Project, 
New  London,  Connecticut  (Final  Environmen- 
tal Impact  Statement). 
W72-08330  8D 

Mill   Creek   Lake,    Mill   Creek,   Scioto   River 
Basin,   Delaware   and    Union   Counties,   Ohio 
(Final  Environmental  Impact  Statement). 
W72-08331  8A 


Martin  Channel  Improvement  Project,  Beaver 
Creek,  Levisa  Fork  of  Big  Sandy  River,  Ken- 
tucky (Final  Environmental  Impact  Statement). 
W72-08332  4A 

Crystal    Dam,    Reservoir,    and    Power    Plant, 
Curecanti  Unit,  Colorado  River  Storage  Pro- 
ject,  Colorado   (Final   Environmental   Impact 
Statement). 
W72-08333  8A 

Archer-Weld  230-KV  Transmission   Line  and 
Weld  Substation,  Colorado  River  Storage  Pro- 
ject,  Colorado   (Final   Environmental   Impact 
Statement). 
W72-08334  8C 

Waste  Water  Treatment  Facilities  Construction 
Grants  for  Nassau  and  Suffolk  Counties,  New 
York  (Draft  Environmental  Impact  Statement). 
W72-08335  5D 

Niblack    Levee    (Pumping    Plants),     Wabash 

River,    Indiana   (Final   Environmental   Impact 

Statement). 

W72-08336  8C 

Lead-Deadwood  Sanitary  District  No.  1,  South 
Dakota,  Project  No.  WPC  SD-200  (Draft  En- 
vironmental Impact  Statement). 
W72-08337  5D 

Taylorsville  Lake,  Salt  River,  Kentucky  (Final 
Environmental  Impact  Statement). 
W72-08338  8A 

Yolo  County  Flood  Control  and  Water  Conser- 
vation  District,   Application   under  the   Small 
Reclamation  Projects  Act  (Final  Environmental 
Impact  Statement). 
W72-08339  8A 

Lost  River  Watershed  Project,  Indiana  (Final 
Environmental  Impact  Statement). 
W72-08340  8A 

Goose    Creek,    Somerset    County,    Maryland 
(Final  Environmental  Impact  Statement). 
W72-08341  4A 

Whitney  Lake,  Brazos  River,  Texas  (Final  En- 
vironmental Impact  Statement). 
W72-08342  4A 

Tioga-Hammond  Lakes  Project,  Tioga  County, 
Pennsylvania  (Final  Environmental  Impact 
Statement). 
W72-08343 

Taskinas  Creek,  James  City  County,  Virginia 
(Final  Environmental  Impact  Statement). 
W72-08344  4A 

A  Bill  to  Amend  the  Outer  Continental  Shelf 
Lands  Act,  as  Amended,  to  Require  a  Study  of 
the  Environmental  Impact  of  Mineral  Explora- 
tion in  the  Atlantic  Ocean. 
W72-08348  6E 

An  Aesthetic  Overview  of  the  Role  of  Water  in 

the  Landscape, 

W72-08383  6B 

How    Environmental   Problems    Affect   Farm 

Equipment  Design, 

W72-08392  5G 

San    Marcos    National  Fish    Hatchery,    Hays 

County    Texas    (Final  Environmental    Impact 

Statement). 

W72-08449  81 
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San   Marcos    National   Fish   Hatchery,    Hays 

County    Texas   (Final   Environmental    Impact 

Statement). 

W72-08449  81 

ENVIRONMENTAL  IMPACT  STATEMENTS 

Atlantic  Coast  of  Long  Island,  Fire  Island  Inlet 
and  Shore  Westerly  to  Jones  Inlet,  New  York, 
Beach  erosion  Control  and  Navigation  Project, 
Atlantic  Ocean  and  Great  South  Bay,  New 
York  (Final  Environmental  Impact  Statement). 
W72-08001  8A 

Council  Bluff  Reservoir,  Potosi  Ranger  Dis- 
trict, Clark  National  Forest,  Iron  County,  Mis- 
souri (Final  Environmental  Impact  Statement). 
W72-08002  4A 

Valcour  Harbor,  Lake  Champlain,  New  York 
(Final  Environmental  Impact  Statement). 
W72-08003  8A 

Lower  Granite  Lock  and  Dam,  Snake  River, 
Washington   and  Idaho  (Final  Environmental 
Impact  Statement). 
W72-08004  8A 

Clifty  Creek  Lake,  Clifty  Creek,  Wabash  River 

Basin,   Indiana  (Final   Environmental   Impact 

Statement). 

W72-08005  8A 

Salt  Creek   Lake,   Salt   Creek,   Scioto   River 

Basin,    Ohio    (Final    Environmental    Impact 

Statement). 

W72-08006  8A 

Lapwai  Creek,  Culdesac,  Idaho  (Final  Environ- 
mental Impact  Statement). 
W72-08007  8D 

Final  Environmental  Statement,  Shobe  Canyon 

Channel  Clearing  (Final  Environmental  Impact 

Statement). 

W72-080O8  4A 

Yeager    Ditch    Project    Measure,    Southeast 
Texas   Resource   Conservation   and   Develop- 
ment Project,  Texas  (Final  Environmental  Im- 
pact Statement). 
W72-080O9  4D 

Cosumnes  River  Division,  Initial  Phase,  Cen- 
tral Valley  Project,  California  (Final  Environ- 
mental Impact  Statement). 
W72-08010  8A 

Open   Channel   Work,   Ohio    River,    Pennsyl- 
vania, West  Virginia,  Ohio,  Kentucky,  Indiana, 
and  Illinois  (Final  Environmental  Impact  State- 
ment). 
W72-08012  4A 

Great  Falls  Flood  Control  Project,  Sun  River, 
Montana  (Final  Environmental  Impact  State- 
ment). 
W72-08013  8A 

Dubois,  Pennsylvania  Local  Flood  Protection 
Project,  Sandy  Lick  Creek  (Final  Environmen- 
tal Impact  Statement). 
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PROTEIN  CONCENTRATE 

Improving  Surface  Water  Conditions  Through 
Control  and  Disposal  of  Aquatic  Vegetation, 
Phase  I:  Processing  Aquatic  Vegetation  for  Im- 
proved Handling  and  Disposal  or  Utilization, 
W72-08069  4A 


PROTEINS 

Applications    of    Infrared    Spectroscopy    it 

Biochemistry,  Biology,  and  Medicine, 

W  72-07900  5/ 

PROTOTYPE  TESTS 

Design  and  Testing  of  the  Nickajack  Multi 

Leaf  Gate  System, 

W72-07926  8( 


Pilot  Plant  Studies  of  Flocculation, 
W72-08368 


5E 


PROTOZOA 

Studies  at  Oyster  Bay  in  Jamaica,  West  Indies 
V.  Qualitative  Observations  on  the  Planktonic 
Algae  and  Protozoa, 
W  72-07899  5E 


PROVENANCE 

Clay  Mineralogy  of  Black  Sea  Sediments, 
W72-07965 


2. 


Size,  Grain  Type  and  Mineralogical  Relation 

ships    in    Recent  Marine    Calcareous    Bead 
Sands, 

W72-08191  2J 

PSEUDOMONAS  DENITRIFICANS 

Kinetic    Studies   of   Denitrification   by   Pseu 
domonas  denitrificans, 

W72-08367  5E 

PUBLIC  HEALTH 

Apparatus    for   Concentrating    Viruses    Froir 

Large  Volumes, 

W72-08356  5F 

Health  Factors  in  the  Re-use  of  Waste  Watei 

for  Agricultural,  Industrial,  and  Municipal  Pur 

poses, 

W72-08365  5E 

The  Phase-Separation  Method  for  the  Concen 
tration  and  Detection  of  Viruses  in  Water, 

W72-08382  5/ 


Nitrate  and  Water, 
W72-08389 


51 


A  Study  of  Literature  on  the  Relations  betweei 
Heart  and  Circulatory  Diseases  and  the  Degre 
of  Hardness  of  Drinking  Water  (In  German), 

W72-08482  51 

PUBLIC  LANDS 

United  States  V.  62.57  Acres  of  Land  in  Yum 
County,  Arizona  (Ownership  of  Lands  Create 
by  Accretion  from  Shifts  in  River  Courses). 
W72-08027  6) 

PUBLIC  TRUST  DOCTRINE 

Environmental   Law-The   Public   Trust  Do( 
trine:  A  Useful  Tool  in  the  Preservation  c 
Sand  Dunes, 
W72-08044  6 

PUERTO  RICO 

Erodibility  of  Selected  Tropical  Soils, 
W 72-08083 

PULP  WASTES 

Method  of  Getting  Rid  of  Malodorous  Air  ai 
Water  Pollutants  from  Alkaline  Pulp  Cooking, 

W72-08172  5 

Apparatus  for  Centrifugally  Removing  Liqu 

From  a  Mixture, 

W72-08278  5 

Treatment  of  Waste  Water  from  Alkaline  Pul 

ing  Processes, 

W72-08285 
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Fate  of  Lignin  in  Activated  Sludge  Treatment 

of  Kraft  Effluents, 

W72-08380  5D 

MPING 

Auger-Hole  Hydraulic  Conductivity:  First  Ver- 
sus Second  Test, 
W72-08084  2G 

MPING  DISCHARGE 

Effects  of  Agricultural  Discharges  into  Fresh 

Water  Lakes, 

W72-08402  5B 

MPING  PLANTS 

vlihlack    Levee    (Pumping    Plants),    Wabash 

liver,   Indiana  (Final   Environmental   Impact 

Statement). 

W72-08336  8C 


RADIOACTIVE  TRACER 

Radioactive  Sediment  Tracer  Tests,  Cape  Fear 

River,  North  Carolina, 

W72-08232  5B 


IALITY  CONTROL 

Some  Canons  of  Sound  Experimentation, 
V72-07889 


7C 


rests  for  Systematic  Errors  in  Analysis,  (In 

3erman), 

W72-07902 


Dhance,  Uncertainty,  and  Truth  in  Science, 
W72-08222 

rhe  Evolution  of  Designed  Experiments, 
W72-08223 

rhe  Fallacy  of  the  Best  Two  Out  of  Three. 
V72-08224 


7A 


7C 


7C 


7C 


taking  One  Measurement  Do  The  Work  of 

[wo, 

W72-08225  7C 


Uncertainties  in  Calibration, 
W72-08227 

Sets  of  Three  Measurements, 
W72-08228 


7C 


7C 


Statistical   Aspects   of   Analytical   Determina- 

ions, 

IV72-08229  7C 

jun    Problem    Illustrates    the    Importance    of 
Proper  Scheduling  of  Measurements, 
W72-08231  7C 

JALITY  OF  RUNOFF 

Characteristics  of  Wastes  from  Southwestern 

battle  Feedlots. 

V72-08299  5B 

IANTITATIVE  ANALYSIS 

fests  for  Systematic  Errors  in  Analysis,  (In 

}erman), 

V72-07902  7A 

NDEX 

"he  R  Index  for  Plant  Water  Requirement, 
V72-08116  2D 

DAR 

Jse  of  Rain  Gages  to  Adjust  Radar  Estimates 

4  Rainfall, 

V72-07973  2B 

DIATION 

iinulation  of  the  Annual  Ecological  Cycle  of 
lenthic   Marine   Plants-Eelgrass   in   Izembek 
.agoon,  Alaska, 
W2-08263  6A 

I DIOACTIVE  DATING 

leuterium  Content  of  Peat  as  a  Paleoclimatic 

ecorder, 

/72-07961  2K 


RADIOACTIVITY 

Radiological  Criteria. 
W72-08101 


5G 


Prediction  of  the  Dosage  to  Man  from  the  Fal- 
lout   of    Nuclear    Devices.    6.    Transport    of 
Nuclear  Debris  by  Surface  and  Groundwater, 
W72-08233  5B 

Trace  Substances  in  Rain  Water:  Concentration 

Variations  During  Convective  Rains,  and  Their 

Interpretation, 

W72-08240  5A 

RADIOACTIVITY  EFFECTS 

Effects    of    Hanford    Reactors    on    Columbia 

River  and  Adjacent  Land  Areas, 

W72-07891  5C 

RADIOACTIVITY  TECHNIQUES 

Analytical  Methods  in  Oceanography.  I.  Inor- 
ganic Methods, 
W72-08239  5A 

RADIOCHEMICAL  ANALYSIS 

Radiochemical  Separations  With  Halogenated 
Resins, 

W72-07898  5A 

Analytical  Methods  in  Oceanography.  I.  Inor- 
ganic Methods, 
W72-08239  5A 

RADIOECOLOGY 

Uptake   and   Excretion   of   Radiocobalt  by   a 

Freshwater  Mollusc,  (Unio  mancus  var.  elon- 

gatulus), 

W72-08237  5C 

RADIOISOTOPES 

Radiochemical  Separations  With  Halogenated 

Resins, 

W72-07898  5A 

Fallout  Mn-54  and  Zr-95  in  Water  and  Fishes  of 

Four  Lakes  in  Northern  Italy, 

W72-08236  5C 

Uptake   and   Excretion   of   Radiocobalt  by   a 

Freshwater  Mollusc,  (Unio  mancus  var.  elon- 

gatulus), 

W72-08237  5C 


Analytical  Methods  in  Oceanography. 

ganic  Methods, 

W72-08239 


Inor- 


5A 


RAILROADS 

Jones  V.  Tennessee  Central  Ry.  (Railroad's 
Liability  for  Causing  Adjacent  Farm  to  Flood). 
W72-07931  6E 

Hutton  V.  Cleveland,  C,  C.  and  St.  L.  Ry  (Rail- 
road's Liability  for  City's  Negligence). 
W72-07932  6E 

RAIN  GAGES 

Use  of  Rain  Gages  to  Adjust  Radar  Estimates 

of  Rainfall, 

W72-07973  2B 

RAIN  WATER 

Trace  Substances  in  Rain  Water:  Concentration 

Variations  During  Convective  Rains,  and  Their 

Interpretation, 

W72-08240  5  A 


RAINFALL 

Use  of  Rain  Gages  to  Adjust  Radar  Estimates 

of  Rainfall, 

W72-07973  2B 

RAINFALL-RUNOFF  RELATIONSHIPS 

Hydrology   of   the   Glenn   Creek    Watershed, 

Tanana  River  Basin,  Central  Alaska, 

W 72-08095  2 A 

Hydrological  Observations  on  a  Small  Arctic 

Catchment,  Devon  Island, 

W72-08187  2C 

Synthetic  Storm  Pattern  and  Run-Off  for  Gau- 

hati,  India, 

W72-08198  2A 

Conceptual  Models  for  the  Transformation  of 

Precipitation  Into  Discharge, 

W72-08271  6A 

RANDOMIZATION 

Gun    Problem    Illustrates    the    Importance    of 
Proper  Scheduling  of  Measurements, 
W72-08231  7C 

RARE  EARTH  ELEMENTS 

Determination  of  Total  Rare-Earth  Content  in 
Natural        Waters        by        Extraction-Spec- 
trophotometry     Method    (Exchange    of    Ex- 
perience), 
W72-07991  5A 

RATES  OF  APPLICATION 

Evaluation    of    Cotton    Response    To    Rates, 
Sources,  And  Timing  Of  Nitrogen  Application 
By  Petiole  Analysis, 
W72-08112  3F 

RATIONAL  FORMULA 

Synthetic  Storm  Pattern  and  Run-Off  for  Gau- 

hati,  India, 

W72-08198  2A 

REACTOR  CONFIGURATION 

Biochemical  Engineering  Aspects  of  the  Ac- 
tivated-Sludge Process, 
W72-08378  5D 

REAERATION 

On  the  Measurement  of  Primary  Production 

and  Biogenic  Reaeration  in  Flowing  Waters:  1. 

Laboratory  Comparison  of  the  Methods,  (In 

German), 

W72-08478  5C 

RECHARGE 

Deep  Percolation  Through  Pullman  Soil  in  the 

Southern  High  Plains, 

W72-08417  2G 

RECREATION 

An  Aesthetic  Overview  of  the  Role  of  Water  in 

the  Landscape, 

W72-08383  6B 

RECREATION  FACILITIES 

Council  Bluff  Reservoir,  Potosi  Ranger  Dis- 
trict, Clark  National  Forest,  Iron  County,  Mis- 
souri (Final  Environmental  Impact  Statement). 
W72-08002  4A 

REED-BELTS 

Physicochemical   Properties  of   the   Water  of 
Reed-Belts    in    Mikolajskie,    Taltowisko,    and 
Sniardwy  Lakes, 
W72-07960  5C 
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REEFS 

Kawaihae    Harbor    for    Light-Draft    Vessels, 
Hawaii  County,  Hawaii  (Final  Environmental 
Impact  Statement). 
W72-08313  8  A 

REFUSE  ACT 

Federal  Control  of  Water  Pollution:  The  Refuse 

Act  Permit  Program, 

W72-08314  5G 

REGIME 

Hydrological  Observations  on  a  Small  Arctic 

Catchment,  Devon  Island, 

W72-08187  2C 

REGIONAL  ANALYSIS 

Mathematical  Programming  for  Regional  Water 

Quality  Management, 

W72-07998  5G 

Waterworks  'Buys'  Regionalism,  Eyes  Other 

Systems, 

W72-08465  5F 

REGIONAL  DEVELOPMENT 

Waterworks  'Buys'  Regionalism,  Eyes  Other 

Systems, 

W72-08465  5F 

REGIONAL  TREATMENT  SYSTEMS 

Mathematical  Programming  for  Regional  Water 

Quality  Management, 

W72-07998  5G 

REGULATION 

Regulation  of  Hard-Mineral  Mining  on  the  Con- 
tinental Shelf, 
W72-08041  6E 

The  President's  1971  Environmental  Program. 
W72-08352  6E 

Regulatory    Approach    to    Control    of   Heavy 

Metal  Discharges, 

W72-08377  5G 

REHABILITATION 

Reclamation   of  Ponds,   Lakes,  and   Streams 

with  Fish  Toxicants:  A  Review, 

W72-08059  5C 

RELATIVE  HUMIDITY 

Effect  of  Row  Width  and  Direction,  and  Mist 
Irrigation  on  the  Microclimate  of  Bush  Beans, 
W72-07943  3F 

REMOTE  SENSING 

A  Practical  Method  of  Determining  Water  Cur- 
rent Velocities  and  Diffusion  Coefficients  in 
Coastal       Waters       by       Remote       Sensing 
Techniques, 
W72-07970  5B 

Automated  Delineation  of  Wetlands  in  Photo- 
graphic Remote  Sensing, 
W72-07974  7C 

RENO  (NEV) 
Auger-Hole  Hydraulic  Conductivity:  First  Ver- 
sus Second  Test, 
W72-08084  2G 

REPRODUCTION 

Mouse  Growth  and  Reproduction  in  Bioassays 
of  Water  Quality  from  Certain  Natural  and  Mu- 
nicipal Water  Sources  in  New  Mexico, 
W72-08454  5F 

RESEARCH  AND  DEVELOPMENT 

Annual  Report,  1971. 

W72-07953  9C 


Saline  Water  Conversion  Program, 
W72-08346 


6E 


RESEARCH  EQUIPMENT 

Distributional  Patterns  in  Assemblages  of  At- 
tached    Diatoms     from     Yaquina     Estuary, 
Oregon, 
W72-08141  5B 

RESEARCH  FACILITIES 
Floating  Laboratory  for  Study  of  Aquatic  Or- 
ganisms and  Their  Environment, 
W72-08244  9C 

National  Environmental  Center  Act  of  1972, 
W72-08323  6E 

RESERVOIR  CONSTRUCTION 

Atlantic  Coast  of  Long  Island,  Fire  Island  Inlet 
and  Shore  Westerly  to  Jones  Inlet,  New  York, 
Beach  erosion  Control  and  Navigation  Project, 
Atlantic  Ocean  and  Great  South  Bay,  New 
York  (Final  Environmental  Impact  Statement). 
W72-08001  8A 

Council  Bluff  Reservoir,   Potosi  Ranger  Dis- 
trict, Clark  National  Forest,  Iron  County,  Mis- 
souri (Final  Environmental  Impact  Statement). 
W72-08002  4A 

Salt   Creek    Lake,    Salt   Creek,   Scioto   River 

Basin,     Ohio     (Final     Environmental    Impact 

Statement). 

W72-08006  8A 

Taylorsville  Lake,  Salt  River,  Kentucky  (Final 

Environmental  Impact  Statement). 

W72-08338  8A 

Yolo  County  Flood  Control  and  Water  Conser- 
vation  District,  Application  under  the   Small 
Reclamation  Projects  Act  (Final  Environmental 
Impact  Statement). 
W72-08339  8A 

RESERVOIR  MIXING 

Mixing    of    Density-Stratified    Impoundments 

with  Buoyant  Jets, 

W72-08136  5B 

RESERVOIR  OPERATION 

Chance  Constrained  Reservoir  Model, 
W72-07997  3F 

RESERVOIR  STORAGE 

The    Use    of    Models    in    Practical    Resource 

Management, 

W72-08262  6A 

RESERVOIRS 

Measurement  of  Currents  in  Lake  Mead  With 

the  Deep  Water  Isotopic  Current  Analyzer  (D- 

WICA), 

W72-07918  7B 

Chemical  Limnology  of  a  Developing  Reservoir 
(Lake  Meredith)  in  the  Texas  Panhandle, 
W72-07947  5C 

Analysis  of  the  Feasibility  of  Interim  Water 

Supplies, 

W72-07999  6B 

Las  Cruces  Local  Protection,  Las  Cruces,  New 
Mexico    (Final    Environmental    Impact    State- 
ment). 
W72-08016  8A 

Ecological     Impacts    of    Water    Projects    in 

California, 

W72-08086  6G 


Mixing    of    Density-Stratified    Impoundmen 

with  Buoyant  Jets, 

W72-08136  5 

Reservoirs  with  Mixed  Markovian-Independei 

Inflows, 

W72-08250  4 

Some  Applications  of  Stochastic  Hydrologic 

Models, 

W72-08272  6 

Clinton  Lake,  Wakarusa  River,  Kansas  (Fin 

Environmental  Impact  Statement). 

W 72-08329  8 

Calculation  and  Forecast  of  Ice  Phenomena  c 

Rivers  and  Reservoirs  (Raschety   i  prognos 

ledovykh     yavleniy     na     rekakh     i     vodol 

hranilishchakh). 

W72-08425  2 

Calculating  Growth  of  Ice  Crystals  and  Sno 

Ice    on    the    Klyaz'ma    Reservoir    (Raschi 

narastaniya  kristallicheskogo  i  snezhnogo  l'c 

na        primere        Klyaz'minskogo        vodol 

hranilishcha), 

W72-08428  2 


Reservoir  Fisheries  and  Limnology. 
W72-08474 


I 


RESINS 

Removal  of  Organics  From  Water  by  Synthet 

Resinous  Adsorbents, 

W72-08371  J 

RESISTANCE 

Effects     of     Temperature     and     Salinity    o 
Growth,  Food  Conversion,  Survival  and  Ten 
perature   Resistance   of  Juvenile   Blue  Crab; 
Callinectes  sapidus  Rathbun, 
W72-08045  2 

RESISTIVITY 

Preliminary    Field    Studies    Using    Earth   R' 
sistivity  Measurements  for  Delineating  Zom 
of  Contaminated  Ground  Water, 
W72-08109  5 

RESONANCE 

Comments  on  Causes  of  and  Remedies  f' 
Structural  Vibrations  in  Hydroelectric  Plants, 
W72-07928  i 

RESOURCES 

The    Use    of    Models    in    Practical    Resour 

Management, 

W72-08262  ( 

A    Survey   of   the   Oyster   and    Oyster  Sh 

Resources  of  Alabama, 

W72-08442 

RESOURCES  DEVELOPMENT 

Waterworks  'Buys'   Regionalism,   Eyes  Otl 

Systems, 

W72-08465 

RESPIRATION 

Endogenous  Light-On  Rhythm  in  Respirati 
of  a  Long-Day  Duckweed,  Lemna  Gibra,  G3 
On  Basic   and  Rhythmic  Components  of 
Rhythm, 
W72-07936 

RETAINING  WALLS 

Finite    Element   Analyses   of   Retaining  V 

Behavior, 

W  72-079 17 
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ROADBANKS 


TURN  FLOW 

lesults    of    Studying    Winter    Irrigation    on 

drained  Irrigated  Agricultural  Fields  (Rezul'- 

aty  issledovaniy  po  zimnemu  orosheniyu  na 

Irenirovannykh     zemledel'cheskikh     polyakh 

irosheniya), 

V72-08073  5D 

VERSE  ORDER 

}un    Problem    Illustrates    the    Importance    of 
'roper  Scheduling  of  Measurements, 
V72-08231  7C 

VERSE  OSMOSIS 

Jovel  Water  Treating  and  Storage  Apparatus, 
V72-07976  5D 

nfrasonic    Activation   of    Desalination   Mem- 

iranes, 

V72-07983  3A 

VERSE  OSMOSIS 

teverse  Osmosis  Apparatus, 

V72-07986  3A 

VERSE  OSMOSIS 

ifethod  of  Treatment  of  Liquids  by  Reverse 

)smosis, 

V72-07989  3A 

'ollagen    Membranes    for    Reverse    Osmosis 

)esalination, 

V72-08274  3A 


)esalination  Process, 
V72-08284 


3A 


VIEWS 

ecological  Effects  of  Pesticides  on  Non-target 

!  pedes, 

V72-08067  5C 

Questions  and  Answers  on  Water  Quality  Stan- 
lards. 
V72-08099  5G 


Wastewater  Treatment  Technology, 
V72-08147 


5D 


Critical  Review  of  Sediment  Transport  Experi- 

nents, 

V72-08199  2J 

Analytical  Methods  in  Oceanography.  I.  Inor- 

;anic  Methods, 

V72-08239  5A 


froubled  Waters,  Lake  Erie  1971. 
V72-08438 


5C 


YNOLDS  NUMBER 

iydraulic  Model  Studies  of  Interstage  Module 

'iping  in  the  2.5  MGD  Universal  Desalination 

Mant, 

V72-08487  3A 

EOLOGY 

theological   Equation   of   a   Silt,    Determined 

rith  the  Aid  of  a  Newly  Developed  Test  Ap- 

'aratus, 

V72-07956  2G 

INE  RIVER 

xosociological     Investigations     on     the     Be- 
endonk  Pond  and  on  the  Kermisdahl:  A  Con- 
ribution  to  the  Hydrobiology  of  Waters  of  the 
legion  of  Lower  Rhine  River  (In  German), 
V72-08480  5C 

YTHM 

endogenous  Light-On  Rhythm  in  Respiration 
f  a  Long-Day  Duckweed,  Lemna  Gibra,  G3  II. 


On  Basic  and  Rhythmic  Components  of  the 

Rhythm, 

W72-07936  5C 

RICE 

Influences  of  Water  Management  and  Fertility 

on  Rice  Growth  and  Yield, 

W72-08113  3F 

RIO  GRANDE  RIVER 

United  States  Portion  of  Retamal  International 
Diversion  Dam  and  United  States  Dike,  Lower 
Rio    Grande    Flood    Control    Project,    Texas 
(Final  Environmental  Impact  Statement). 
W72-08327  8A 

RIO  GRANDE  VALLEY 

Institutional    Influences    in    Irrigation    Water 

Management, 

W72-08458  3F 

RIPARIAN  LAND 

Romart    Properties,    Inc.    V.    City    of    New 
Rochelle  (Relative  Rights  as  to  Ownership  of 
Bed  of  Salt  Water  Pond). 
W72-08039  6E 

RIPARIAN  RIGHTS 

Hotchkiss  Grove  Ass'n.  V.  Water  Resources 
Comm.  (Judicial  Review  of  Permits  Allowing 
Pier  Construction  on  Navigable  Waters). 
W72-08036  6E 

RIPARIAN  WATERS 

Romart    Properties,    Inc.    V.    City    of    New 
Rochelle  (Relative  Rights  as  to  Ownership  of 
Bed  of  Salt  Water  Pond). 
W72-08039  6E 

RIPPLE  MARKS 

Ripple  and  Dune  Phases  in  a  Narrowly  Graded 

Sand, 

W72-08197  2J 


Bed-Material  Transport  and  Bed  Forms, 
W72-08203 


2J 


RISKS 

Chance,  Uncertainty,  and  Truth  in  Science, 
W72-08222  7C 


Uncertainties  in  Calibration, 
W72-08227 

RIVER  BASIN  DEVELOPMENT 

Annual  Report  1971. 
W72-08026 


7C 


6E 


Regional  Management  of  Waste  Systems-One 

State's  Approach, 

W72-08149  5G 

RIVER  BASINS 

Study  of  the  Relationship  of  Drift-ice  Forma- 
tion on  Some  Rivers  of  the  USSR  to  At- 
mospheric Circulation  Processes  in  the 
Northern  Hemisphere  (Opyt  issledovaniya 
svyazi  poyavleniya  plavuchego  l'da  na  nekoto- 
rykh  rekakh  SSSR  s  osoben  nostyami  tsirku- 
lyatsii  atmosfery  severnogo  polushariya), 
W72-08426  2C 

RIVER  DART  (ENGLAND) 

Some  Applications  of  Stochastic  Hydrological 

Models, 

W72-08272  6A 

RIVER  FLOW 

Digital  Simulation  of  the  Upstream  Movement 

of  Migratory  Salmonids, 

W72-08260  6A 


Runhydrographs-A   New   Concept  on   Hydro- 
graph  Generation, 
W72-08270  6A 

River  Delta  Morphology:  Wave  Climate  and  the 

Role  of  the  Subaqueous  Profile, 

W72-08413  2L 

RIVER  VARDAR  (YUGOSLAVIA) 

Some  Applications  of  Stochastic  Hydrological 

Models, 

W  72-08272  6A 

RIVERS 

A  Hydrobiological  Study  of  the  Polluted  River 

Lieve  (Ghent,  Belgium), 

W72-07896  5C 

Application  of  Digital  Computers  to  Hydraulic 
Computation  of  the  Relationship  Between 
Water  Levels  and  Discharges  in  River  Deltas 
(Gidravlicheskiy  raschet  svyazey  mezhdu  rask- 
hodami  i  urovnyami  v  del'takh  rek  na  ETsVM), 
W72-08080  2E 

Preliminary  Data  Concerning  the  Use  of  Artifi- 
cial Substrata  for  the  Ecological  Study  of 
Periphyton  and  for  the  Identification  of  En- 
vironmental Radioactivity  in  a  Running-Water 
Ecosystem, 
W72-08235  5B 

Digital  Simulation  of  the  Upstream  Movement 
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vironmental Impact  Statement). 
W72-08337  5D 

ENVDIONMENTAL  PROTECTION  AGENCY, 
NEW  YORK. 

Waste  Water  Treatment  Facilities  Construction 
Grants  for  Nassau  and  Suffolk  Counties,  New 
York  (Draft  Environmental  Impact  Statement). 
W72-08335  5D 

ENVDIONMENTAL  PROTECTION  AGENCY, 
SEATTLE,  WASH.  REGION  X. 

Proposed  Sewage  Treatment  Facilities,  Soldot- 
na,  Alaska  (Draft  Environmental  Impact  State- 
ment). 
W72-08017  5D 

Mathematical   Model   Applications   for   Water 
Quality  Management  in  the  Potomac  Estuary, 
W72-08265  6A 

ENVDIONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  D.C. 

Water  Quality  Standards-Adoption,  Identifica- 
tion, and  Availability  of  State  Standards, 
W72-08029  5G 

Interstate     Waters     of     State     of     Alabama; 
Proposed  Water  Quality  Standards, 
W72-08311  6E 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  D.C.  OFFICE  OF  WATER 
PROGRAMS. 

Questions  and  Answers  on  Water  Quality  Stan- 
dards. 
W72-08099  5G 


Dissolved  Oxygen  Criteria. 
W72-08100 

Radiological  Criteria. 
W72-08101 

Phosphate  Criteria. 
W72-08102 

Mixing  Zones. 
W 72-08 103 

Nitrates. 
W72-08104 

Mercury  and  Heavy  Metals. 
W 72-08 105 

Temperature. 
W72-08106 
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Disinfection. 
W72-08107 

Antidegradation. 
W72-08108 


5G 


5G 


ENVIRONMENTAL  TECHNICAL 
APPLICATIONS  CENTER  (AIR  FORCE), 
WASHINGTON,  D.  C. 

Diurnal     Variation     of     Summertime     Thun- 
derstorm Activity  over  the  United  States, 
W72-08063  2B 

ENVIROTECH  CORP.,  SALT  LAKE  CITY, 
UTAH.  EIMCO  PROCESS  MACHINERY  DIV. 

Physical-Chemical  Treatment  of  a  Municipal 
Wastewater  Using  Powdered   Activated  Car- 
bon, 
W72-08353  5D 

ESCHER  WYSS  G.M.B.H.,  ZURICH 
(SWITZERLAND).  (ASSIGNEE). 

Downstream  Aerated  Gate  Sluice, 

W72-08297  8C 

EUROPEAN  ATOMIC  ENERGY  COMMUNITY, 
ISPRA  (ITALY).  BIOLOGY  DIV. 

Uptake   and   Excretion   of   Radiocobalt  by   a 

Freshwater  Mollusc,  (Unio  mancus  var.  elon- 

gatulus), 

W72-08237  5C 

EUROPEAN  ATOMIC  ENERGY  COMMUNITY, 
ISPRA  (ITALY).  PROTECTION  SERVICE. 

Fallout  Mn-54  and  Zr-95  in  Water  and  Fishes  of 

Four  Lakes  in  Northern  Italy, 

W72-08236  5C 

FARBENFABRIKEN  BAYER  A.G.,  DORMAGEN 
(WEST  GERMANY).  WISSENSCH  AFTL1SCHES 
LABORATORIUM. 

Method  for  the  Determination  of  Traces  of 

Mercury  by  Flameless  Atomic  Absorption,  (In 

German), 

W72-07894  5A 

FEDERAL  WATER  POLLUTION  CONTROL 
ADMINISTRATION,  ALAMEDA,  CALD7. 

Nutrients  in  Agricultural  Tile  Drainage, 
W72-08134  5B 

FEDERAL  WATER  POLLUTION  CONTROL 
ADMINISTRATION,  CINCINNATI,  OHIO. 
OHIO  BASIN  REGION. 

Preliminary    Field    Studies    Using    Earth    Re- 
sistivity Measurements  for  Delineating  Zones 
of  Contaminated  Ground  Water, 
W72-08109  5B 

FLORIDA  STATE  UNIV.,  TALLAHASSEE. 
DEPT.  OF  OCEANOGRAPHY. 

Ecological  Implications  of  Mercury  Pollution  in 

Aquatic  Systems, 

W72-07906  5C 

FLORIDA  TECHNOLOGICAL  UNIV., 
ORLANDO.  INST.  OF  FRESH  WATER 
ECOLOGY. 

Notropis  mekistocholas,  A  New  Herbivorous 
Cyprinid  Fish  Endemic  to  the  Cape  Fear  River 
Basin,  North  Carolina, 
W72-08218  21 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING. 

Nitrogen  Fixation  by  Bacteria  in  Lake  Mize, 
Florida  and  in  Some  Lacustrine  Sediments, 
W72-08052  5C 


FOOD  AND  AGRICULTURE  ORGANIZATION 
OF  THE  UNITED  NATIONS,  ROME  (ITALY). 
TERMINOLOGY  AND  REFERENCE  SECTION. 

Selected  Terms  in  Fish  Culture. 

W72-08414  7C 

FOREST  SERVICE  (USDA),  ALBUQUERQUE, 
N.  MEX.  ROCKY  MOUNTAIN  FOREST  AND 
RANGE  EXPERIMENT  STATION. 

Winterfat  Seedlings  Emerge  Best  from  Shallow 

Seedling,  Moderately  Dry  Soil, 

W72-08471  3F 

FOREST  SERVICE  (USDA),  MILWAUKEE. 
WIS.  EASTERN  REGION. 

Council  Bluff  Reservoir,  Potosi  Ranger  Dis- 
trict, Clark  National  Forest,  Iron  County,  Mis- 
souri (Final  Environmental  Impact  Statement). 
W72-08002  4A 

FOREST  SERVICE  (USDA),  ROLLA,  MO. 
CLARK  NATIONAL  FOREST. 

Partial  Cutting  and  Increased  Water  Yields-A 

New  Multiresource  Approach, 

W72-08418  3B 

FOREST  SERVICE,  (USDA)  WASHINGTON, 
D.C. 

New  York  Department  of  Environmental  Con- 
servation-Forest   Service    Cooperative   Gypsy 
Moth  Suppression  Project  1971  (Final  Environ- 
mental Impact  Statement). 
W72-08448    '  5C 

FORSCHUNGSANSTALT  FUER 
MEERESGEOLOGIE  UND  MEERESBIOLOGIE 
'SENCKENBERG'  IN  WILHELMSHAVEN 
(WEST  GERMANY). 

Genesis    of    Laminated    Sand    and    Graded 

Rhythmites   in   Storm-Sand   Layers   of   Shelf 

Mud, 

W72-07964  2J 

FRONTIERS  OF  SCIENCE  FOUNDATION  OF 
OKLAHOMA,  INC.,  OKLAHOMA  CITY. 

Project  to  Plan  for  Orderly  Development  of  Ar- 
kansas-Verdigris Waterway  Area:  Volume   1: 
Summary  Report. 
W72-08422  4A 

GENERAL  DYNAMICS  CORP.,  GROTON, 
CONN.  ELECTRIC  BOAT  DIV. 

Shipboard  Sewage  Treatment  System, 
W72-08148  5D 

GEOLOGICAL  SURVEY,  CARSON  CITY,  NEV. 

Water-Resources  Appraisal  of  the  Pilot  Creek 

Valley  Area,  Elko  and  White  Pine  Counties, 

Nevada, 

W72-08092  4B 

GEOLOGICAL  SURVEY,  DENVER,  COLO. 

Geohydrology  of  the  Eastern  Part  of  Pahute 
Mesa,  Nevada  Test  Site,  Nye  County,  Nevada, 
W72-08407  2F 

GEOLOGICAL  SURVEY,  LDXCOLN,  NEB. 

Availability  and  Use  of  Water  in  Nebraska, 

1970, 

W72-08409  6D 

GEOLOGICAL  SURVEY,  MENLO  PARK, 
CALD7. 

Water  Wells  and  Springs  in  Ivanpah  Valley, 
San  Bernardino  County,  California, 
W72-079<tJ>  2F 

GEOLOGICAL  SURVEY,  PARKVILLE,  MD. 

Solid-Waste  Disposal  in  the  Geohydrologic  En- 
vironment of  Maryland, 
W72-08221  5B 


GEOLOGICAL  SURVEY, TRENTON,  N J. 

Ground-Water  Resources,  Cumberland  County, 

New  Jersey, 

W72-08096  2F 

GEOLOGICAL  SURVEY,  WASHINGTON,  D.C. 

Water  Resources  Investigations  in  Arkansas, 

1968. 

W72-08090  7C 

Water    Resources    Investigations    in    Florida, 

1969. 

W72-08091  7C 

Flood  of  January  1969  Near  Ventura,  Califor- 
nia, 
W72-08406  7C 

Water  Resources  Investigations  in  Kentucky, 

1972. 

W72-08410  7C 

Water     Resources     Investigations     in     Mas- 
sachusetts, 1968. 
W72-08411  7C 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Bed-Material  Transport  and  Bed  Forms, 
W72-08203  2J 

GEORGIA  UNIV.,  SAPFLO  ISLAND.  MARINE 
INST. 

Shell    Deposits    and    Shell    Preservation    in 
Quaternary  and  Tertiary  Estuarine  Sediments 
in  Georgia,  U.S.A., 
W72-08190  2L 

GIDROMETEOROLOGICHESKH 
NAUCHNO-ISSLEDOVATELLSKIITSENTR, 
LENINGRAD  (USSR). 
Calculation  and  Forecast  of  Ice  Phenomena  on 
Rivers  and  Reservoirs  (Raschety   i  prognozy 
ledovykh     yavleniy     na     rekakh     i     vodok- 
hranilishchakh). 
W  72-08425  2C 

GIDROMETEOROLOGICHESKH 
NAUCHNO-ISSLEDOVATELSKH  TSENTR, 
LENINGRAD,  USSR. 

Study  of  the  Relationship  of  Drift-Ice  Forma- 
tion on  Some  Rivers  of  the  USSR  to  At- 
mospheric Circulation  Processes  in  the 
Northern  Hemisphere  (Opyt  issledovaniya 
svyazi  poyavleniya  plavuchego  l'da  na  nekoto- 
rykh  rekakh  SSSR  s  osoben  nostyami  tsirku- 
lyatsii  atmosfery  severnogo  polushariya), 
W  72-08426  2C 

Long-Range  Forecast  of  Ice  Breakup  on  the  Ob 
River  Below  Kolpashevo  and  on  the  Irtysh 
River  Below  Pavlodar  (Metod  dolgosrochnogo 
prognoza  vskrytiya  r.  Obi  nizhe  s.  Kolpashevo  i 
r.  Irtysha  nizhe  g.  Pavlodara), 
W72-08427  2C 

Calculating  Growth  of  Ice  Crystals  and  Snow 

Ice    on    the    Klyaz'ma    Reservoir    (Raschet 

narastaniya  kristallicheskogo  i  snezbnogo  l'da 

na        primere        Klyaz'minskogo        vodok- 

hranilishcha), 

W72-08428  2C 

Procedures  for  Long-Range  Forecast  of  Drift- 
ice  Formation  on  the  Lower  Yenisey  and  An- 
gara Rivers  (Metodika  dolgosrochnogo  prog- 
noza poyavleniya  plavuchego  l'da  na  Nizhnem 
Yeniseye  i  r.  Angare), 
W72-08429  2C 
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JAPAN  ATOMIC  ENERGY  RESEARCH  INST.,  TOKYO. 


GROZNENSKII  NEFTYANOI INSTITUT  (USSR). 
Separation  of  Normal  Paraffins  from  Kerosene 
-  Gas  Oil  Fractions  by  Synthetic  Zeolites, 
W72-07992  5A 

GRUMAN  AEROSPACE  CORP.,  BETHPAGE, 
N.Y.  RESEARCH  DEPT. 

Automated  Delineation  of  Wetlands  in  Photo- 
graphic Remote  Sensing, 
W72-07974  7C 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
MICROBIOLOGY. 

Design  and  Operation  of  a  Pilot  Plant  for  Com- 
posting Poultry  Manure, 
W72-08300  5D 

HADASSAH  MEDICAL  SCHOOL,  JERUSALEM 
(ISRAEL). 

The  Phase-Separation  Method  for  the  Concen- 
tration and  Detection  of  Viruses  in  Water, 
W72-08382  5A 


HARVARD  UNIV.,  CAMBRIDGE,  MASS. 
Cracking  of  Earth  and  Rockfill  Dams, 
W72-08159 


8D 


HARVARD  UNIV.,  CAMBRIDGE,  MASS.  DIV. 
OF  ENGINEERING  AND  APPLIED  PHYSICS. 

Chance  Constrained  Reservoir  Model, 
W72-07997  3F 

Watershed  Management:  A  Systems  Approach, 
W72-08000  4D 

HARVARD  UNIV.,  CAMBRIDGE,  MASS. 
GRADUATE  SCHOOL  OF  DESIGN. 

Hierarchical   Systems:   Cities,   Rivers,   Alpine 
Glaciers,  Bovine  Livers,  and  Trees, 
W72-08434  4A 

HAW  AH  UNIV.,  HONOLULU.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Optimal  Irrigation  Quantity  and  Frequency, 
W72-08256  3F 

HEBREW  UNIV.,  JERUSALEM  (ISRAEL). 
ENVIRONMENTAL  HEALTH  LAB. 

Health  Factors  in  the  Re-use  of  Waste  Water 
for  Agricultural,  Industrial,  and  Municipal  Pur- 
poses, 
W72-08365  5D 

HEBREW  UNIV.,  REHOVOTH  (ISRAEL). 
FACULTY  OF  AGRICULTURE. 

The  Distribution  of  Roots,  Water  and  Minerals 

as  a  Result  of  Trickle  Irrigation, 

W72-08468  3F 

HEIDELBERG  UNIV.  (WEST  GERMANY). 
SEDIMENT  RESEARCH  LAB. 

Clay  Mineralogy  of  Black  Sea  Sediments, 
W72-07965  2J 

HULL  UNIV.  (ENGLAND).  DEPT.  OF  BOTANY. 

Evidence  that  Nitrogen  Supply  Influences  the 
Distribution    of    a    Freshwater    Macrophyte, 
Ceratophyllum  Demersum, 
W72-07935  5C 

HYDRO  CHEMICAL  AND  MINERAL  CORP., 

NEW  YORK.  (ASSIGNEE). 
Desalination  of  Saline  Water  by  Phase  Separa- 
tion Near  Critical  Pressure  of  Pure  Water, 
W72-08166  3  A 

HYDRO-CLEAR  CORP.,  AVON  LAKE,  OHIO. 

(ASSIGNEE). 
Method  of  Treating  Liquid  Waste  Effluent, 
W72-08179  5D 


IDAHO  UNIV.,  MOSCOW. 

Effect  of  Acrylonitrile  on  Anaerobic  Digestion 

of  Domestic  Sludge, 

W72-08364  5D 

ILLINOIS  INST.  FOR  ENVIRONMENTAL 
QUALITY,  CHICAGO. 

Wastewater  Treatment  Technology, 
W72-08147  5D 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Liaison  -  Key   to  Highway  and  Agricultural 

Drainage  Programs, 

W72-08115  6E 


Rotor  Aeration  of  Swine  Wastes, 
W72-08388 


5D 


IMPERIAL  COLL.  OF  SCD2NCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND).  DEPT. 
OF  ENGINEERING  HYDROLOGY. 

Some  Applications  of  Stochastic  Hydrological 

Models, 

W72-08272  6A 

INDIAN  INST.  OF  TECH.,  KHARAGPUR.  DEPT. 
OF  GEOLOGY  AND  GEOPHYSICS. 

Beach  Structures  Produced  by  Crab  Pellets, 
W72-07963  2J 

INDIAN  OCEAN  BIOLOGICAL  CENTRE, 
COCHIN,  (INDIA). 

Coexistence      of      Species      of      Acartiidae 

(Copepoda)  in  the  Cochin  Backwater,  A  Mon- 

soonal  Estuarine  Lagoon, 

W72-07939  5C 

INSTITUT  FRANCAIS  DU  PETROLE,  PARIS. 

Propane  Clarification  Aids  Lube  Oil  Reclama- 
tion, 
W72-08144  5D 

INSTITUT  FUER  UMWELTFORSCHUNG, 
GRAZ  (AUSTRIA). 

Hypotheses     of     Caries     Prophylaxis     With 

Fluorides,  (In  German), 

W72-08391  5F 

INSTITUTE  FOR  SOIL  MECHANICS  AND 
FOUNDATION  ENGINEERING,  KASSEL 
(WEST  GERMANY). 
Rheological   Equation   of   a   Silt,   Determined 
with  the  Aid  of  a  Newly  Developed  Test  Ap- 
paratus, 
W72-07956  2G 

INSTITUTE  FOR  WATER  RESOURCES 
(ARMY),  ALEXANDRIA,  VA. 

Annual  Report,  1971. 

W72-07953  9C 

INSTITUTE  OF  VIROLOGY,  MOSCOW  (USSR). 
Thermal  Inactivation  of  Viruses.  Report  1 .  The 
Relationship  Between  the  Rate  of  Inactivation 
and  Temperature, 
W72-07895  5C 

DSSTITUTO  VENEZOLANO  DE 
DWESTIGACIONES  CIENTIFICAS,  CARACAS 
(VENEZUELA).  DEPARTAMENTO  DE 
TECNOLOGIA  NUCLEAR. 

Radiochemical  Separations  With  Halogenated 
Resins, 

W72-07898  5A 

DSSTITUTUL  AGRONOMIC,  BUCHAREST 
(RUMANIA). 

The  Influence  of  Mulching  with  Plastics  Upon 

the  Thermic  and  Water  Conditions  in  Soil,  (In 

Rumanian), 

W72-08488  2G 


INTERNATIONAL  BOUNDARY  AND  WATER 
COMMISSION,  EL  PASO,  TEX. 

United  States  Portion  of  Retamal  International 
Diversion  Dam  and  United  States  Dike,  Lower 
Rio    Grande    Flood    Control    Project,    Texas 
(Final  Environmental  Impact  Statement). 
W72-08327  8A 

INTERNATIONAL  NICKEL  CO.  OF  CANADA 
LTD.,  SUDBURY  (ONTARIO).  MINING  AND 
SMELTING  DIV. 

Minewater  Treatment-INCO  Sudbury  District 

Operations, 

W72-08355  5D 

INTERliNIVERSITAIR  REACTOR  INSTITUUT, 
DELFT  (NETHERLANDS). 

Utilization  of  Activation  Analysis  as  a  Detec- 
tion Technique  for  Mercury, 
W72-07908  5A 

IOWA  STATE  UNIV.,  AMES. 

Evaluation  of  an  Ozonation-Activated  Carbon 
Treatment  for  a  Colored  Industrial  Waste, 
W72-08156  5D 

Treatment   of   Waste   Containing    NTA   in   a 

Trickling  Filter  Plant, 

W72-08373  5D 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Predicting   Surface   Runoff  from   Agricultural 

Watersheds, 

W72-08082  2A 

Reduction  of  Nitrogen  Concentrations  in  Swine 
Lagoon  Effluent  by  Biological  Denitrification, 
W72-08398  5D 

IOWA  STATE  WATER  RESOURCES 
RESEARCH  INST. 

Simultaneous  Flow  of  Water  and  Heat  in  Water 
Unsaturated  Iowa  Soils  During  Evaporation, 
W72-08098  2G 

IOWA  STATE  WATER  RESOURCES 
RESEARCH  INST.,  AMES. 

Limnological     Factors     Affecting     Pesticide 

Residues  in  Surface  Waters, 

W72-08068  5B 

IOWA  UNIV.,  IOWA  CITY.  DEPT.  OF  CIVIL 
ENGINEERING. 

Interdistrict  Apportionment  of  Flood  Control 

Costs, 

W72-08121  4  A 

Alternatives  in  Cattle  Feedlot  Waste  Manage- 
ment, 
W72-08397  5D 

IRKUTSKH  GOSUDARSTVENNYI 

UNIVERSITET  (USSR);  AND  AKADEMIY A 
NAUK  URSR,  KIEV.  INSTITUT  OBSHCHEI I 
NEORGANICHESKOI  KHIMII 
Determination  of  Total  Rare-Earth  Content  in 
Natural        Waters        by        Extraction-Spec- 
trophotometry    Method    (Exchange    of    Ex- 
perience), 
W72-07991  5A 

ITHACA  COLL.,  N.Y.  DEPT.  OF  BIOLOGY. 

Intrazooplankton    Predation    by    Mesocyclops 

edax  at  Natural  Prey  Densities, 

W  72-07949  5C 

JAPAN  ATOMIC  ENERGY  RESEARCH  INST., 
TOKYO. 

An  Experimental  Study  on  the  Flow  Motion  of 
Fresh  Concrete  in  Slurry  Trench  Wall  by  Ac- 
tivable  Tracer, 
W72-07920  8F 
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JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD.  DEPT.  OF 


JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  GEOGRAPHY  AND 
ENVIRONMENTAL  ENGINEERING. 

Calcium  Phosphate  Precipitation  at  Slightly  Al- 
kaline pH  Values, 
W72-08379  5D 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
MCCOLLUM-PRATT  INST.;  AND  JOHNS 
HOPKINS  UNIV.,  BALTIMORE,  MD.  DEPT.  OF 
BIOLOGY. 

Studies  at  Oyster  Bay  in  Jamaica,  West  Indies. 
V.  Qualitative  Observations  on  the  Plank  ionic 
Algae  and  Protozoa, 
W72-07899  5B 

KANSAS  STATE  DEPT.  OF  HEALTH,  TOPEKA. 
ENVIRONMENTAL  HEALTH  SERVICES. 

Stream  Pollution  From  Feedlot  Runoff, 
W72-08390  5B 

KANSAS  STATE  UNIV.,  MANHATTAN. 

Cattle  Feedlot  Waste  Problems, 

W72-08302  5G 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
OF  ENTOMOLOGY. 

Modifications  of  the  Micromethod  of  Sample 
Cleanup  for  Thin-Layer  and  Gas  Chromato- 
graphic Separation  and  Determination  of  Com- 
mon Organic  Pesticide  Residues, 
W72-08064  5A 

KAROLINSKA  INSTITUTET,  STOCKHOLM, 
(SWEDEN).  DEPT.  OF  ENVIRONMENTAL 
HYGIENE. 

Cadmium  in  the  Environment.  A  Toxicological 

and  Epidemiological  Appraisal, 

W72-08062  5C 

KAZAN  AGRICULTURAL  INST.  (USSR). 
Effect    of    Phosphorus    Nutrition    on    Water 
Metabolism  and  Water  Status  in  Plants  Under 
Adverse  Moisture  Conditions,  (In  Russian), 
W72-08421  3F 

KAZAN  INST.  OF  CHEMICAL  TECHNOLOGY 

(USSR). 
Investigation  of  the  Concentration  of  the  Ex- 
tract   During    the    Extraction    of    Aromatic 
Hydrocarbons   by    l-Nitro-2-Methylpropanol-2 
on  a  Rotating  Ring  Column, 
W72-07994  5A 

KIEL  UNIV.  (WEST  GERMANY). 
GEOLOGICAL-PALEONTOLOGICAL  INST. 

Sediments  and  History  of  the  Postglacial  Trans- 
gression in  the  Persian  Gulf  and  Northwest 
Gulf  of  Oman, 
W72-07957  2J 

KRISTINEHAMN  WORKS  (SWEDEN). 
Influence  of  Draft  Tube  Dimensions  on  Kaplan 
Turbine  Efficiencies, 
W72-07915  8C 

KYOTO  UNIV.  (JAPAN).  RESEARCH  INST. 
FOR  FOOD  SCIENCE;  AND  MIE  TSU  (JAPAN), 
PREFECTURAL  UNIV.  FACULTY  OF 
FISHERIES. 

Microbiological  Studies  on  Nitrogen  Fixation  in 
Aquatic   Environments-IV.   On   the   Nitrogen 
Fixing  Bacteria  in  Culture  Ponds, 
W72-07948  5C 

LABORATORIUM  VOOR  ANALYTISCHE 
SCHEIKUNDE,  AMSTERDAM 
(NETHERLANDS). 

Determination    of    Traces    of    Thallium    by 

Fluorimetric  Titration, 

W72-07903  5A 


LAKE  SURVEY  CENTER,  DETROIT,  MICH. 

Great  Lakes  Ice  Atlas, 

W72-07975  2C 

LAKE  TAHOE  AREA  COUNCIL,  TAHOE  CITY, 
CALIF. 

Recycling  System  for  Poultry  Wastes, 
W72-08396  5D 

LANCASTER  UNIV.,  BAILRIGG  (ENGLAND). 
DEPT.  OF  MATHEMATICS. 

Reservoirs  with  Mixed  Markovian-Independent 

Inflows, 

W72-08250  4A 

LENINGRAD  STATE  UNIV.  (USSR). 
Change  of  the  Preferred  Temperatures  of  Cer- 
tain Species  of  Sturgeon  at  Different  Levels  of 
Food  Satiation  (Izmenenie  Predpochitaemykh 
Temperatur  U  Nekotorykh  Vidov  Osetrovykh 
Ryb  Pri  Raznom  Urovne  Pishchevogo  Nasysh 
cheniya), 
W72-08057  5C 

LITTLE  (ARTHUR  D.)  INC.,  CAMBRIDGE, 

MASS. 

Water  Quality  Criteria  Data  Book,  Vol.  1  -  Or- 
ganic Chemical  Pollution  of  Freshwater. 
W72-08157  5C 

Water  Quality  Criteria  Data  Book,  Volume  2  - 
Inorganic  Chemical  Pollution  of  Freshwater. 
W72-08158  5C 

LIVERPOOL  UNTV.  (ENGLAND).  DEPT.  OF 
CIVIL  ENGINEERING  . 

Free-Vortex  Theory  Applied  to  Free  Overfalls, 
W72-08193  8B 

LONDON  UNIV.  (ENGLAND).  DEPT.  OF 
BOTANY. 

A  Study  of  the  Strength  and  Stability  of  Gas 
Vesicles  Isolated  From  a  Blue-Green  Alga, 
W72-07938  5C 

LOUGHBOROUGH  UNIV.  OF  TECHNOLOGY 
(ONTARIO). 

The  Elimination  of  Odour  From  the  Effluent 
Gases  of  Chicken  Manure  Drying  Plant, 
W72-08386  5D 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
COASTAL  STUDIES  INST. 

River  Delta  Morphology:  Wave  Climate  and  the 

Role  of  the  Subaqueous  Profile, 

W72-08413  2L 

LOUVAIN  UNIV.  (BELGIUM). 

Study  on  the  State  of  Pollution  of  Residual 
Waters  of  Malthouses  and  Breweries, 
W72-08476  5B 

LUBRIZOL  CORP.,  WICKLIFFE,  OHIO. 

(ASSIGNEE). 
Desalination    Using   an    N-3-Oxohydrocarbon- 
Substituted  Acrylamide  Polymer  Membrane, 
W72-08171  3A 

LUMMI  AQUACULT.  PROJECT,  MARIETTA, 
WASH. 

Food  of  Two  Cohabiting  Tide-Pool  Cottidae, 
W72-08470  2H 

MARBURG  UNIV.  (WEST  GERMANY).  (HAIR 
FOR  ANALYTICAL  CHEMISTRY. 

The  Addition  Method  in  Photometry.  II.  The 
Determination  of  Metal  Ions  From  The  Self- 
Colour  of  Their  Aqueous  Solutions,  (In  Ger- 
man), 
W72-07893  5A 


MARINE  DEPT.,  WELLINGTON  (NEW 
ZEALAND). 

Life    History   of   Galaxias   divergens   (Salmo- 

noidea:  Galaxiidae), 

W 72-08252  21 

MARTIN  MARIETTA  CORP.,  NEW  YORK. 

(ASSIGNEE). 
Method  and  Apparatus  for  Purifying  a  Natural 
Body  of  Water, 
W72-07988  5D 

MARYLAND  ENVIRONMENTAL  SERVICE, 
ANNAPOLIS. 

Regional  Management  of  Waste  Systems-One 

State's  Approach, 

W72-08149  5G 


Wholesaling  Environmental  Services, 
W72-08161 
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MARYLAND  FISH  AND  WILDLIFE 
ADMINISTRATION,  ANNAPOLIS. 

Blue  Crab  Study  in  Chesapeake  Bay,  Mary- 
land, 
W72-08441  5C 

MASSACHUSETTS  UNIV.,  AMHERST.  WATER 
RESOURCES  RESEARCH  CENTER. 

An   Annotated    Bibliography   of   the   Masters 
Theses  and  Doctoral  Dissertations  on  Water 
Resources  and  their  Uses,  1930-1970, 
W72-08200  10B 

Closed  Systems  for  Animal  Sewage  Treatment, 
W72-08306  5D 

MATSUSHITA  ELECTRIC  INDUSTRIAL  CO. 
LTD.,  OSAKA  (JAPAN).  WIRELESS 
RESEARCH  LAB. 

Analytical  Study  of  a  Cadmium  Ion-selective 

Ceramic  Membrane  Electrode, 

W72-079O4  5A 

MCDONNELL  DOUGLAS  ASTRONAUTICS 
CO.,  HUNTINGTON  BEACH,  CALIF. 

Design  and   Fabrication  of  a   Flight-Concept 

Prototype    Electrochemical    Water    Recovery 

System, 

W72-08145  5D 

MCMASTER  UNTV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  GEOGRAPHY. 

Hydrological  Observations  on  a  Small  Arctic 

Catchment,  Devon  Island, 

W72-08187  2C 

MEDICAL  UNIV.  OF  SOUTH  CAROLINA, 
CHARLESTON.  DEPT.  OF  BIOMETRY. 

Computer    Analysis    of    Water    Distribution 
Systems:  Part  II  -  Numerical  Solution, 
W72-08254  4A 

MIAMI  UNIV.,  FLA.  COLL.  OF  LAW. 

Organizing  to  Probe  the  Oceans:  An  Exercise 

in  Political  Science, 

W72-08042  6E 

MICHIGAN  DEPT.  OF  NATURAL  RESOURCES, 
LANSING. 

Mercury  Levels  in  Muscle  Tissues  of  Preserved 

Museum  Fish, 

W72-08437  5C 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  FISHERIES  AND  WILDLIFE. 

The  Age  and  Growth  of  Brown  Trout  (Salmo 

trutta)  and  Sculpin  (Cottus  supp.)  as  it  Relates 

to  Eutrophication  in  the  Jordan  and  Ausable 

Rivers, 

W  72-08060  5C 
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MICHIGAN  STATE  UNIV.,  HICKORY 
CORNERS.  W.  K.  KELLOGG  BIOLOGICAL 
STATION;  AND  MICHIGAN  STATE  UNIV., 
HICKORY  CORNERS.  DEPT.  OF  BOTANY  AND 
PLANT  PATHOLOGY. 

Interactions     of    Dissolved     and     Particulate 

Nitrogen  in  Lake  Metabolism, 

W72-08048  5C 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
ENVIRONMENTAL  HEALTH. 

Evaluation  of  Nitrification  in  Streams-Closure, 
W72-08381  5B 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
METEOROLOGY  AND  OCEANOGRAPHY. 

Trace  Substances  in  Rain  Water:  Concentration 

Variations  During  Convective  Rains,  and  Their 

Interpretation, 

W72-08240  5A 

MICHIGAN  WATER  RESOURCES 
COMMISSION,  LANSING. 

A  Review  of  the  Factors  Limiting  the  Growth 

of  Nuisance  Algae, 

W72-07937  5C 

MILAN  UNIV.  (ITALY). 

Preliminary  Data  Concerning  the  Use  of  Artifi- 
cial Substrata  for  the  Ecological  Study  of 
Periphyton  and  for  the  Identification  of  En- 
vironmental Radioactivity  in  a  Running-Water 
Ecosystem, 
W72-08235  5B 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  LOWESTOFT  (ENGLAND). 
FISHERIES  LAB. 

Ecological    Aspects    of    Growth    in    African 

Cichlid  Fishes, 

W72-07897  2H 

MINISTRY  OF  NATURAL  RESOURCES, 
SOKOTO  (NIGERIA). 

Analysis  of  Probability  and  Risk  Equations, 
W72-08194  4  A 

MISSOURI  UNIV.,  COLUMBIA.  DEPT.  OF 
SOILS. 

Nitrate  and  Water, 

W72-08389  5B 

MONSANTO  CO.,  ST.  LOUIS,  MO. 

(ASSIGNEE). 
Clarification  of  Water, 
W72-08177  5D 

MONTREAL  ENGINEERING  CO.  LTD. 
(QUEBEC). 

The    Use    of    Models    in    Practical    Resource 

Management, 

W72-08262  6A 

NAGOYA  UNIV.  (JAPAN). 
Classification  of  Coarse  Soils  Based  on  En- 
gineering Properties, 
W72-07929  8D 

NAGOYA  UNIV.  (JAPAN).  BIOLOGICAL  INST. 
Endogenous  Light-On  Rhythm  in  Respiration 
of  a  Long-Day  Duckweed,  Lemna  Gibra,  G3  II. 
On  Basic  and  Rhythmic  Components  of  the 
Rhythm, 
W72-07936  5C 

NALCO  CHEMICAL  CO.,  CHICAGO,  ILL. 

(ASSIGNEE). 
Sewage  Treatment  Process, 
W72-08283  5D 


NATAL  UNIV.,  DURBAN  (SOUTH  AFRICA). 
DEPT.  OF  CIVIL  ENGINEERING. 

Runhydrographs-A   New   Concept  on  Hydro- 
graph  Generation, 
W72-08270  6A 

NATIONAL  BUREAU  OF  STANDARDS, 
WASHINGTON,  D.C. 

Chance,  Uncertainty,  and  Truth  in  Science, 
W72-08222  7C 

The  Evolution  of  Designed  Experiments, 
W72-08223  7C 

Making  One  Measurement  Do  The  Work  of 

Two, 

W72-08225  7C 

Graphical   Diagnosis   of   Interlaboratory   Test 

Results, 

W72-08226  7C 


Uncertainties  in  Calibration, 
W72-08227 

Sets  of  Three  Measurements, 
W72-08228 
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Statistical   Aspects   of   Analytical   Determina- 
tions, 
W72-08229  7C 

Use  of  Incomplete  Block  Replications  in  Esti- 
mating Tobacco-Mosaic  Virus, 
W72-08230  7C 

Gun    Problem    Illustrates    the    Importance    of 
Proper  Scheduling  of  Measurements, 
W72-08231  7C 

NATIONAL  BUREAU  OF  STANDARDS, 
WASHINGTON,  D.  C.  STATISTICAL 
ENGINEERING  LAB. 

Some  Canons  of  Sound  Experimentation, 
W72-07889  7C 

NATIONAL  ENVIRONMENTAL  RESEARCH 
CENTER,  CINCINNATI,  OHIO.  ANALYTICAL 
QUALITY  CONTROL  LAB. 

Method  Research  Study  3,  Demand  Analyses  - 
An  Evaluation  of  Analytical  Methods  for  Water 
and  Wastewater, 
W72-08460  5A 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Sewage  Nutrient  Removal  by  a  Shallow  Algal 

Stream, 

W72-08133  5D 

NATIONAL  MARINE  FISHERIES  SERVICE, 
ANN  ARBOR,  MICH.  GREAT  LAKES  FISHERY 
LAB. 

Limnological  Data  from  Lake  St.  Clair,  1963 

and  1965, 

W72-08415  2H 

NATIONAL  MARINE  FISHERIES  SERVICE, 
MIAMI,  FLA.  TROPICAL  ATLANTIC 
BIOLOGICAL  LAB. 

Commercial  Fishery  and  Biology  of  the  Fresh- 
water Shrimp,  Macrobrachium  in  the  Lower  St. 
Paul  River,  Liberia,  1952-53, 
W72-08445  81 

NATIONAL  MARINE  FISHERIES  SERVICE, 
SEATTLE,  WASH. 

Floating  Laboratory  for  Study  of  Aquatic  Or- 
ganisms and  Their  Environment, 
W72-08244  9C 


Alaska's  Fishery  Resources-  The  Sockeye  Sal- 
mon, 
W72-08245  5C 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  SILVER  SPRING,  MD. 

Cloud  Seeding  Experiments:  Lack  of  Bias  in 

Florida  Series, 

W72-08215  3B 

NEBRASKA  UNIV.,  LINCOLN.  COLL.  OF 
AGRICULTURE. 

Waste  Management  for  Feedlots, 

W72-O8305  5G 

NEW  HAMPSHIRE  WATER  SUPPLY  AND 
POLLUTION  CONTROL  COMMISSION, 
CONCORD. 

Algae   Control   by    Mixing,    Staff   Report   on 
Kezar  Lake  in  Sutton,  New  Hampshire. 
W72-07890  5G 

NEW  MEXICO  INST.  OF  MINING  AND 
TECHNOLOGY,  SOCORRO. 

Factors   Affecting   the   Validity   of   Chemical 

Analyses  of  Natural  Water, 

W72-08185  2K 

NEW  MEXICO  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  ANIMAL  SCIENCE. 

Mouse  Growth  and  Reproduction  in  Bioassays 
of  Water  Quality  from  Certain  Natural  and  Mu- 
nicipal Water  Sources  in  New  Mexico, 
W72-08454  5F 

NEW  YORK  MEDICAL  COLL.,  N.Y.,  DEPT.  OF 
BIOCHEMISTRY. 

Applications    of    Infrared     Spectroscopy     in 
Biochemistry,  Biology,  and  Medicine, 
W72-07900  5A 

NEWCASTLE-UPON-TYNE  UNIV.  (ENGLAND). 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Characterization  of  Waste  Treatment  Proper- 
ties of  Pig  Manure, 
W72-08303  5G 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 

Poisoning  with  DDT:  Second-and  Third-Year 
Reproductive  Performance  of  Artemia, 
W72-07910  5C 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING. 

Role  of  Animal  Wastes  in  Agricultural  Land 

Runoff. 

W72-08298  5B 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  SOIL  SCIENCE. 

Availability     Characteristics     of     and     Plant 

Response  to  Nitrogen  Sources, 

W72-08119  5B 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
DEPT.  OF  GEOLOGY. 

Size,  Grain  Type  and  Mineralogical  Relation- 
ships   in    Recent    Marine    Calcareous    Beach 
Sands, 
W72-08191  2J 

NORTH  CAROLINA  UNIV.,  MOREHEAD  CITY. 
INST.  OF  MARINE  SCIENCES. 

Biology    of    Microgobius    thalassinus   (Pisces: 
Gobiidae),  A  Sponge-Inhabiting  Goby  of  Ches- 
apeake  Bay  with   Range   Extensions  of  Two 
Goby  Associates, 
W  72-08249  2L 
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NORTH  TEXAS  STATE  UNIV.,  DENTON.  DEPT.  OF 


NORTH  TEXAS  STATE  UNIV.,  DENTON. 
DEPT.  OF  BIOLOGICAL  SCIENCES;  AND 
CLEMSON  UNIV.,  S.C.  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

The  Use  of  Fluorescent  Antibody  Techniques 
for  Detection  of  Streptococcus  Faecalis  as  an 
Indicator  of  Fecal  Pollution  of  Water, 
W72-08304  5A 


OCEAN  POLLUTION  CONTROL,  INC., 
DALLAS,  TEX.  (ASSIGNEE). 

Floating  Oil  Confining  Apparatus, 

W72-08281 


OCEAN  POLLUTION  CONTROL,  INC., 
DALLAS,  TEX.  (ASSIGNEE). 

Oil  Skimming  Apparatus, 

W72-08293 


5G 


5G 


OFFICE  OF  THE  JUDGE  ADVOCATE 
GENERAL  (ARMY),  WASHINGTON,  D.C. 

Oil  Pollution:  Negotiation-An  Alternative  To 

Intervention, 

W72-08043  6G 

OHIO  RIVER  DIV.  LABS.,  CINCINNATI. 

Open   Channel   Work,   Ohio   River,   Pennsyl- 
vania, West  Virginia,  Ohio,  Kentucky,  Indiana, 
and  Illinois  (Final  Environmental  Impact  State- 
ment). 
W72-08012  4A 

OKLAHOMA  AGRICULTURAL  EXPERIMENT 
STATION,  STILLWATER. 

High    Temperature    Environment    Effects    on 

Gestating  Swine, 

W72-08385  5G 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 

Acetylene-Ethylene  Assay  for  Nitrogenase  ac- 
tivity in  Keystone  Reservoir  Oklahoma, 
W72-07945  5C 

OKLAHOMA  STATE  UNIV.,  STILLWATER. 
DEPT.  OF  AGRONOMY. 

Nitrogen  Content  of  Grain  as  Influenced  by 

Water  Supplied  to  the  Plant, 

W72-08125  3F 

Instrumentation  Effects  on  Errors  in  Nuclear 
Methods  for  Soil  Water  and  Density  Deter- 
mination, 
W72-08209  2G 

Transport  of  Picloram  in  Relation  to  Soil  Physi- 
cal Conditions  and  Pore-Water  Velocity, 
W72-08210  5B 

Source-Detector  Geometry  Effect  on  Neutron 

Probe  Calibration , 

W72-08212  2G 

OKLAHOMA  UNIV.,  OKLAHOMA  CITY. 
DEPT.  OF  ENVIRONMENTAL  HEALTH. 

Zinc  and  Cobalt  Bioconcentration  and  Toxicity 

in  Selected  Algal  Species, 

W72-08469  5C 

ORANGE  COUNTY  POLLUTION  CONTROL 
DEPT.,  ORLANDO,  FLA. 

Effects  of  Agricultural  Discharges  into  Fresh 

Water  Lakes, 

W72-08402  5B 

ORANGE  COUNTY  POLLUTION  CONTROL 
DEPT.,  ORLANDO,  FLA.;  AND  SOIL 
CONSERVATION  SERVICE,  ORLANDO,  FLA. 

Feed  Lot  Waste  in  Florida, 

W72-08403  5D 


ORCA,  INC.,  CAMBRIDGE,  MASS. 

(ASSIGNEE). 
Desalination   Distillation    Using    Barium    Car- 
bonate as  Descaling  Agent, 
W72-08289  3A 

OREGON  STATE  UNIV.,  CORVALLIS. 

Benthic   Algal  Communities   of  the   Metolius 

River, 

W72-07901  5A 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  BOTANY;  AND  OREGON  STATE  UNIV., 
CORVALLIS.  DEPT.  OF  STATISTICS. 

Distributional  Patterns  in  Assemblages  of  At- 
tached    Diatoms     from      Yaquina     Estuary, 
Oregon, 
W72-08141  5B 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  SOIL  SCIENCE. 

Pore  Size  Distributions  of  Soils  from  Mercury 

Intrusion  Porosimeter  Data, 

W72-08208  2G 

OREGON  UNIV.,  EUGENE.  SCHOOL  OF  LAW. 

Regulation  of  Hard-Mineral  Mining  on  the  Con- 
tinental Shelf, 
W72-08041  6E 

The    Nixon    Proposal    for    an    International 

Seabed  Authority, 

W72-08345  6E 

OSHKOSH  DEPT.  OF  PUBLIC  WORKS,  WIS. 

Water     Pretreatment     Facilities     Lick     Algae 

Problem , 

W72-08466  5F 

OTTAWA  UNIV.  (ONTARIO).  DEPT.  OF 
BIOLOGY. 

Preliminary  Notes  on  Changes  in  Algal  Primary 
Productivity  Following  Exposure  to  Crude  Oil 
in  the  Canadian  Arctic, 
W72-07922  5C 

OUSE  AND  HULL  RIVER  AUTHORITY,  LEEDS 
(ENGLAND). 

An  Investigation  of  the  Advantages  of  Autumn 
and  Spring  Stocking  With  Brown  Trout  Salmo 
trutta  L.  in  the  Yorkshire  Reservoir, 
W72-08217  2H 

OXFORD  UNIV.  (ENGLAND).  DEPT.  OF 
ZOOLOGY. 

Food  Quality  and  Zooplankton  Nutrition, 
W72-07940  5C 

PARIS  UNIV.  (FRANCE).  LABORATOIRE 
D'ELECTROCHIMIE. 

Conductimetric  Determination  of  Activity 
Coefficients:  Alkali  Metal  Nitrates,  Bromates, 
and  Iodates  in  Water  at  25  Deg.  C.  (Determina- 
tion Conductimetrique  Des  Coefficients  D'Ac- 
tivite:  Sels  Alcalins  a  Anions  Oxygen  es  Dans 
L'Eaua25degC, 
W72-08435  2K 

PASSAVANT-WERKE  (GERMANY). 

(ASSIGNEE). 
Method  and  Equipment  for  Activated  Sludge 
Processing  of  Sewage, 
W72-07987  5D 

Method  and  Apparatus  for  the  Biological  Treat- 
ment of  Waste  Water, 
W72-08273  5D 


PENNSYLVANIA  AGRICULTURAL 
EXPERIMENT  STATION,  UNIVERSITY  PARK. 

Disposal  of  Liquid  Wastes  From  Parlors  and 

Milkhouses, 

W72-08393  5D 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  CIVIL  ENGINEERING. 

Eutrophication  and  the  Oxygen  Economy  of 

Streams, 

W72-08050  5C 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  GEOSCIENCES. 

Mapping  Ground  Water  by  Using  Electrical  Re- 
sistivity with  a  Buried  Current  Source, 
W72-08184  2F 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  SCHOOL  OF  FOREST  RESOURCES. 

Water    Supply    Augmentation    by    Watershed 

Management  in  Wildland  Areas, 

W72-08384  3B 

PISA  UNIV.  (ITALY). 

On  the  Occurrence  of  Octadecatetraenoic  Acid 
in  the  Seed  Oils  of  Water  Plants,  (In  Italian), 
W72-08467  21 

POLISH  ACADEMY  OF  SCffiNCES,  WARSAW. 
DEPT.  OF  APPLIED  LIMNOLOGY;  AND 
POLISH  ACADEMY  OF  SCIENCES,  WARSAW. 
INST.  OF  ECOLOGY. 

Physicochemical   Properties   of  the   Water  of 
Reed-Belts    in    Mikolajskie,    Taltowisko,    and 
Sniardwy  Lakes, 
W72-07960  5C 

POLITEKHNICHESKII INSTITUT, 
LENINGRAD  (USSR). 

Seepage  Through  Dams, 

W72-07913  8  A 

POLLUTION  CONTROL,  INC.,  CINCINNATI, 
OHIO.  (ASSIGNEE). 

Method  and  Apparatus  for  Tertiary  Treatment 

of  Effluent, 

W72-08280  5D 

PUERTO  RICO  NUCLEAR  CENTER,  RIO 
PIEDRAS. 

A  Simple,  Tension-Free  Lysimeter, 
W72-08111  2G 

PUNJAB  AGRICULTURAL  UNIV.,  HISSAR 
(INDIA). 

A  Rapid  Method  of  Soil  Moisture  Determina- 
tion, 
W72-08130  2G 

PURDUE  UNIV.,  LAFAYETTE,  IND. 

Toxicity  of  2,4-D  and  Picloram  to  Fresh  Water 

Algae, 

W72-08440  5C 

PURDUE  UNIV.,  LAFAYETTE,  IND.  DEPT.  OF 
BOTANY  AND  PLANT  PATHOLOGY. 

The  Toxicity  of  2,4-D  and  Picloram  Herbicides 

to  Fish, 

W72-08065  5C 

PURDUE  UNIV.,  LAFAYETTE,  IND.  DEPT.  OF 
FORESTRY  AND  CONSERVATION. 

The  Fate  and  Effects  of  Pesticides  in  Aquatic 

Environments, 

W72-08452  5C 

QUEEN'S  UNIV.,  BELFAST  (NORTHERN 
IRELAND).  DEPT.  OF  GEOGRAPHY. 

Coastal  and  Mountain  Slope  Instability  on  the 

Islands  of  St.  Lucia  and  Barbados, 

W72-07955  2G 
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SOUTHWESTERN  GREAT  PLAINS  RESEARCH  CENTER.  BUSHLAND, 


QUEEN'S  UNIV.  KINGSTON  (ONTARIO), 
DEPT.  OF  CHEMICAL  ENGINEERING. 

Kinetics  of  Synthesis  of  Nitrogenase  in  Batch 
and   Continuous   Culture  of   Anabaena   Flos- 
Aquae, 
W72-07941  5C 

QUEENSLAND  UNIV.,  BRISBANE 
(AUSTRALIA).  DEPT.  OF  GEOLOGY  AND 
MINERALOGY. 

Clays  with  Abnormal  Interstitial  Fluid  Pres- 


sures, 
W72-08089 


2F 


RAND  CORP.,  SANTA  MONICA,  CALD7. 

The  Use  of  Water-Quality  Simulation  Models 

in    the    Analysis    of    the    Thermal    Effects 

Problem, 

W72-08257  5B 

READING  UNIV.  (ENGLAND).  DEPT.  OF  SOIL 
SCIENCE. 

Soil  Structure:  Its  Maintenance  and  Improve- 
ment, 
W72-08370  2G 

READING  UNIV.  (ENGLAND). 
SEDIMENTOLOGY  RESEARCH  LAB. 

Intensity  of  Deposition  from  Avalanches  and 
the  Loose  Packing  of  Avalanche  Deposits, 
W72-07966  2J 

RENSSELAER  POLYTECHNIC  INST.,  TROY, 

N.Y. 
Determining  Phosphate  Additive  for  Iron  Con- 
trol in  Water, 
W72-08359  5F 

Treatment  of  Laundromat  Wastes  -  Part  I  Win- 
fair  Water  Reclamation  System, 
W72-08375  5D 

RENSSELAER  POLYTECHNIC  INST.,  TROY, 
N.Y.  BIO-ENVIRONMENTAL  ENGINEERING 
DIV. 

Phosphate    Removal    From    Laundry    Waste 

Water, 

W72-08358  5D 

REYNOLDS  METALS  CO.,  RICHMOND,  VA. 

Aluminum  Heat  Transfer  Surfaces  Operation 
of  Multistage  Flash  Distillation  Plant, 
W72-08485  3A 

RHODE  ISLAND  UNIV.,  KINGSTON.  DEPT.  OF 
BACTERIOLOGY  AND  BIOPHYSICS. 

Infestation  of  Benthic  Crustaces,  Fish  eggs, 

and  Tropical  Algae, 

W72-08142  5C 

RTOGETOWN  COLL.  OF  AGRICULTURAL 
TECH.  (ONTARIO).  SOILS  DIV. 

Effect  of  Time  and  Method  of  Nitrogen  Appli- 
cation and  Source  of  Nitrogen  on  the  Yield  and 
Nitrogen  Content  of  Corn  (zea  mays  L.), 
W72-08131  3F 

RIJKSUNIVERSITAIR  CENTRUM 
ANTWERPEN  (BELGIUM).  LAB.  OF 
ECOLOGY. 

A  Hydrobiological  Study  of  the  Polluted  River 

Lieve  (Ghent,  Belgium), 

W72-07896  5C 

ROBERT  S.  KERR  WATER  RESEARCH 
CENTER,  ADA,  OKLA. 

Characteristics  and  Effects  of  Cattle  Feedlot 

Runoff, 

W72-08401  5B 


ROORKEE  UNIV.  (INDIA).  DEPT.  OF  CIVIL 
ENGINEERING. 

Bed-Material      Characteristics      of      Alluvial 

Streams, 

W72-08189  2J 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.  J.  COLL.  OF  ENGINEERING. 

Process  Control  Model  for  Oxygen  Regenera- 
tion of  Polluted  Rivers,  Phase  III. 
W72-08455  5G 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  DEPT.  OF  CIVIL  AND 
ENVIRONMENTAL  ENGINEERING. 

Assessing  Organic  Pollution  from  Agricultural, 

Urban,  and  Wooded  Lands, 

W72-08456  5B 

RUTGERS  -  THE  STATE  UNIV.,  NEW 

BRUNSWICK,  N.  J.  DEPT.  OF 

ENVIRONMENTAL  RESOURCES;  AND 

ICHTHYLOGICAL  ASSOCIATION, 

MIDDLETOWN,  DEL. 
Responses  of  Some  Estuarine  Fishes  to  In- 
creasing Thermal  Gradients, 
W72-08061  5C 

SAINT  ANDREWS  UNIV.  (SCOTLAND).  DEPT. 
OF  BOTANY. 

A  Numerical  Analysis  of  High  Altitude  Scrub 
Vegetation  in  Relation  to  Soil  Erosion  in  the 
Eastern  Cordillera  of  Peru, 
W72-08055  4D 

SALT  RIVER  PROJECT,  PHOENIX,  ARIZ. 

Handling  Water  by  Computer, 

W72-08128  3F 

SAN  FRANCISCO  CITY  AND  COUNTY,  CALIF. 

Chemical  Treatment  of  Sewage:  Experiences  in 

San  Francisco, 

W72-08354  5D 

SCHERING  A.G.,  BERGKAMEN  (WEST 
GERMANY).  ZENTRALE  ANALYTIK  WERK 
WOLFENBUTTEL. 

New  Possibilities  of  Analysis  by  Combination 
of  Direct  Quantitative  Thin-Layer  Chromatog- 
raphy and  Electronic  Data  Processing,  (In  Ger- 
man), 
W72-07912  5  A 

SEVERNYINAUCHNO-ISSLEDOVATELSKII 
INSTITUT  GIDROTEKHNIKI I  MELIORATSH, 
LENINGRAD  (USSR). 
Results    of    Studying    Winter    Irrigation    on 
Drained  Irrigated  Agricultural  Fields  (Rezul'- 
taty  issledovaniy  po  zimnemu  orosheniyu  na 
drenirovannykh     zemledel'cheskikh     polyakh 
orosheniya), 
W72-08073  5D 

SHELL  OIL  CO.,  NEW  YORK.  (ASSIGNEE). 
Process   for   Separation    of   Oil   Films    from 
Water, 
W72-08175  5D 

SHINSHU  UNIV.,  MATSUMOTO  (JAPAN). 
DEPT.  OF  GEOLOGY. 

Water  Characteristics  and  Diatom  Flora  of  the 

Shiga  Lake  Group,  (In  Japanese), 

W72-07944  2H 

SIMON-HARTLEY  LTD.  (ENGLAND). 

Biochemical  Engineering  Aspects  of  the  Ac- 
tivated-Sludge Process, 
W72-08378  5D 


SMART  (PAUL)  HOG  FARM,  LAWRENCE, 
KANS.;  AND  KANSAS  UNIV.,  LAWRENCE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Odorless  Pork  Production:  From  Conception  to 

Market, 

W72-08400  5D 

SMITHSONIAN  INSTITUTION,  WASHINGTON, 
D.C.  DEPT.  OF  INVERTEBRATE  ZOOLOGY. 

Oil  Pollution   Damage   Observed   in   Tropical 

Communities  Along  the  Atlantic  Seaboard  of 

Panama, 

W72-07911  5C 

SOCIAL  TECHNOLOGY  SYSTEMS,  INC., 
NEWTON,  MASS. 

Troubled  Waters,  Lake  Erie  1971. 

W72-08438  5C 

SOCIETE  GRENOBLOISE  D'ETUDES  ET 
APPLICATIONS  HYDRAULIQUES,  GRENOBLE 
(FRANCE). 

Conceptual  Models  for  the  Transformation  of 

Precipitation  Into  Discharge, 

W72-08271  6A 

SOIL  CONSERVATION  SERVICE, 
WASHINGTON,  D.C. 

Yeager    Ditch    Project    Measure,    Southeast 
Texas   Resource   Conservation   and   Develop- 
ment Project,  Texas  (Final  Environmental  Im- 
pact Statement). 
W72-08009  4D 

Short  Bayou  Drainage  District  Project  Mea- 
sure, Southeast  Delta  RC  and  D  Project,  Mis- 
sissippi  (Final    Environmental   Impact   State- 
ment). 
W72-08018  4A 

SODL  CONSERVATION  SERVICE, 
WASHINGTON,  D.C.  WATERSHED  PLANNING 
DIV. 

Lost  River  Watershed  Project,  Indiana  (Final 

Environmental  Impact  Statement). 

W72-08340  8A 

SOUTH  DAKOTA  STATE  UNIV.,  BROOKINGS. 

Irrigation  Scheduling  Using  Mean  Evapotrans- 

piration  Rates, 

W72-07925  3F 

SOUTH  DAKOTA  STATE  UNIV.,  BROOKINGS. 
DEPT.  OF  CIVIL  ENGINEERING. 

Lagooning    of    Livestock    Wastes    in    South 

Dakota, 

W72-08395  5D 

SOUTHAMPTON  UNIV.  (ENGLAND).  DEPT.  OF 
CIVIL  ENGINEERING. 

Ripple  and  Dune  Phases  in  a  Narrowly  Graded 

Sand, 

W72-08197  2J 

SOUTHWESTERN  GREAT  PLAINS  RESEARCH 
CENTER, BUSHLAND, TEX. 

Basin  Recharge  of  the  Ogallala  Aquifer, 
W72-08085  4B 

Soil  Profile  Gravel  Layers:  I.  Effect  on  Water 
Storage,  Distribution,  and  Evaporation, 
W72-08394  2G 

SOUTHWESTERN  GREAT  PLAINS  RESEARCH 
CENTER.  BUSHLAND, TEX. 

Deep  Percolation  Through  Pullman  Soil  in  the 

Southern  High  Plains, 

W72-08417  2G 

OR-11 


X 

-< 


SPERRY  RAND  CORP.,  NEW  HOLLAND,  PA. 


ORGANIZATIONAL  INDEX 


SPERRY  RAND  CORP.,  NEW  HOLLAND,  PA. 

How    Environmental   Problems   Affect   Farm 

Equipment  Design, 

W72-08392  5G 

SPOKANE  DEPT.  OF  PUBLIC  WORKS,  WASH. 

Sewer  Maintenance  Methods, 

W72-08152  5D 

STATE  UNIV.  OF  NEW  YORK,  BUFFALO. 
DEPT.  OF  CIVIL  ENGINEERING. 

Flow  Processes  in  Open  Channel  Bends, 
W72-08202  8B 

STATE  UNIV.  OF  NEW  YORK,  STONY 
BROOK.  MARINE  SCIENCE  RESEARCH 
CENTER. 

Polychlorinated  Biphenyls:  Toxicity  to  Certain 

Phytoplankters, 

W72-08436  5C 

STATE  UNIV.  OF  NEW  YORK,  STONY 
BROOK.  MARINE  SCIENCES  RESEARCH 
CENTER. 

Survey  of  Marine  Waste  Deposits,  New  York 

Metropolitan  Region, 

W72-08447  5B 

STEEG  (HENRY  B.)  AND  ASSOCIATES,  INC., 
INDIANAPOLIS,  IND.;  AND  WASTEWATER 
TREATMENT  PLANT,  LOGANSPORT,  IND. 

Operation  of  an  Anaerobic  Pond  on  Hog  Abat- 
toir Wastewater, 
W72-08399  5D 

STONE  AND  WEBESTER  ENGINEERING 
CORP.,  BOSTON,  MASS.;  AND  TENNESSEE 
VALLEY  AUTHORITY,  NORRIS. 

Design  and  Testing  of  the   Nickajack  Multi- 
Leaf  Gate  System, 
W72-07926  8C 

SUSQUEHANNA  CORP.,  FAIRFAX,  VA. 

(ASSIGNEE). 
Apparatus  for  Confining  Material  Floating  on 
Water, 
W72-08288  5G 

TECHNION-ISRAEL  INST.  OF  TECH.,  HAIFA. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Wind  Variation  and  Sprinkler  Water  Distribu- 
tion, 
W72-08132  3F 

TECHNION  -  ISRAEL  INST.  OF  TECH.,  HAIFA 
(ISRAEL). 

Pilot  Plant  Studies  of  Flocculation, 

W72-08368  5D 

TECHNISCHE  UNIVERSITAET,  BERLIN 
(WEST  GERMANY).  INSTITUT  FUER 
WASSERBAU  AND  WASSERWIRTSCHAFT. 
(ASSIGNEE). 

Apparatus  for  Separating  Solids  from  Liquids 

and  for  Thickening  Sludges, 

W72-08290  5D 

TENNESSEE  VALLEY  AUTHORITY, 
KNOXVILLE.  DIV.  OF  WATER  CONTROL 
PLANNING. 

Upper  Bear  Creek   Experimental   Project:   A 
Continuous  Daily-Streamflow  Model. 
W72-08097  2A 

TENNESSEE  WATER  QUALITY  CONTROL 
BOARD,  NASHVILLE. 

Regulatory    Approach    to    Control    of    Heavy 

Metal  Discharges, 

W72-08377  5G 


TEXACO  INC.,  NEW  YORK  (ASSIGNEE). 
Treatment  of  Sewage, 
W72-07980 


5D 


TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION, 
AGRICULTURAL  EXTENSION  SERVICE. 

Distribution    of    Aquatic    Macro-Fauna    in    a 
Marsh   on   West  Galveston   Bay,   Texas   and 
Possible  Effects  Thereon  Resulting  from  Im- 
poundments for  Shrimp  Culture, 
W72-08439  5C 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  AGRICULTURAL  ECONOMICS  AND 
RURAL  SOCIOLOGY. 

Institutional    Influences    in    Irrigation    Water 

Management, 

W72-08458  3F 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  BIOLOGY  AND  AGRICULTURAL 
EXTENSION  SERVICE. 

Ecological  Aspects  of  Selected  Crustacea  of 
Two  Marsh  Embayments  of  the  Texas  Coast, 
W72-08046  2L 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  CIVIL  ENGINEERING. 

A  Practical  Method  of  Determining  Water  Cur- 
rent Velocities  and  Diffusion  Coefficients  in 
Coastal       Waters       by       Remote       Sensing 
Techniques, 
W72-07970  5B 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  WILDLIFE  AND  FISHERIES 
SCIENCES. 

Effects    of    Temperature     and     Salinity     on 
Growth,  Food  Conversion,  Survival  and  Tem- 
perature Resistance  of  Juvenile  Blue  Crabs, 
Callinectes  sapidus  Rathbun, 
W72-08045  2L 

TEXAS  TECH  UNIV.,  LUBBOCK.  WATER 
RESOURCES  CENTER. 

Characteristics  of  Wastes  from  Southwestern 

Cattle  Feedlots. 

W72-08299  5B 

TEXAS  UNIV.,  AUSTIN.  CENTER  FOR 
RESEARCH  IN  WATER  RESOURCES. 

Limnological  Investigations  of  Texas  Impound- 
ments  for   Water   Quality    Management   Pur- 
poses, 
W72-08307  5G 

TEXAS  UNIV.  MEDICAL  SCHOOL,  SAN 
ANTONIO.  DEPT.  OF  BIOCHEMISTRY;  AND 
NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
DEPT.  OF  BOTANY. 

Aligicidal  Nonfruiting  Myxobacteria  with  High 

G  +  C  Ratios, 

W72-07951  5C 

TEXAS  WATER  DEVELOPMENT  BOARD, 
AUSTIN. 

Water  Well  and  Ground-Water  Chemical  Anal- 
ysis Data,  Glasscock  County,  Texas, 
W72-08416  4B 

THIOKOL  CHEMICAL  CORP.,  BRIGHAM 
CITY,  UTAH.  WASATCH  DIV. 

Navy    Advanced    Waste    Treatment    System 

Phase  I,  Final  Report, 

W72-08151  5D 

TOKYO  METROPOLITAN  UNIV.,  (JAPAN). 
FACULTY  OF  SCIENCE. 

Retention  of  Boron  by  Travertines, 
W72-08188  2K 


TOKYO  UNIV.  (JAPAN).  OCEAN  RESEARCH 
INST. 

Studies  on  the  Hill  Reaction  of  Membrane 
Fragments  of  Blue-Green  Algae  I.  Stabilizing 
Effect  of  Various  Media  on  the  2,6- 
Dichlorophenol  Indophenol-Hill  Activity  of 
Membrane  Fragments  Obtained  From 
Anabaena  Cylindri  ca  and  Anabaena  Variabilis, 
W72-07946  5C 

TORONTO  UNIV.  (ONTARIO).  DEPT.  OF  CIVIL 
ENGINEERING. 

Fate  of  Lignin  in  Activated  Sludge  Treatment 

of  Kraft  Effluents, 

W72-08380  5D 

TRW  INC.,  REDONDO  BEACH,  CALIF. 

(ASSIGNEE). 
Bathometer, 
W72-08181  7B 

U.S.  CONGRESS,  WASHINGTON,  D.C.;  AND 
SENATE,  WASHINGTON,  D.C. 

The  Watershed  Protection  and  Flood  Preven- 
tion Program, 
W72-08322  6E 

UDDEHOLMS  A.B.  DEGERFORS  JARNVERK 

(SWEDEN).  (ASSIGNEE). 
Method  of  Getting  Rid  of  Malodorous  Air  and 
Water  Pollutants  from  Alkaline  Pulp  Cooking, 
W72-08172  5D 

UNIVERSAL  OIL  PRODUCTS  CO.,  ST.  PAUL, 
MINN.  JOHNSON  DIV. 

Practical    Corrosion    and    Incrustation    Guide 

Lines  for  Water  Wells, 

W72-08186  4B 

UNIVERSITY  COLL.,  (IRELAND).  DEPT.  OF 
CIVIL  ENGINEERING,  DUBLIN  (IRELAND). 

Mathematical  Models  of  Hydrologic  Systems, 
W72-08269  6A 

UNIVERSITY  OF  MANCHESTER  INST.  OF 
SCIENCE  AND  TECHNOLOGY  (ENGLAND). 

Reattaching  Flow  Downstream  of  Leaf  Gate, 
W72-08195  8B 

UPPSALA  UNIV  (SWEDEN).  INST.  OF 
LIMNOLOGY. 

Nitrogen  Fixation  in  Lake  Erken, 
W 72-08054 

UTAH  STATE  UNIV.,  LOGAN.  COLL.  OF 
ENGINEERING. 

Further  Studies  of  the  Optimum  Operation  of 
Desalting  Plants  as  a  Supplemental  Source  of 
Firm  Yield, 
W72-08253  3A 

UTAH  UNIV.,  SALT  LAKE  CITY.  DEPT.  OF 
ZOOLOGY. 

Laboratory  Studies  on  Tolerance  of  Aquatic  In- 
sects to  Heated  Waters, 
W72-08473  5C 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG. 

A  Study  of  Organic  Carbon-BOD  Relationships 

in  Dilute  Domestic  Wastewater, 

W72-08374  5B 

VIRGINIA  POLYTECHNIC  INST., 
BLACKSBURG.  DEPT.  OF  ZOOLOGY. 

Physio-Morphological  Effects  of  Abrupt  Ther- 
mal Stress  on  Diatoms, 
W  72-08047 


OR- 12 


ORGANIZATIONAL  INDEX 

YUZHNYI INSTITUT  PO  PROEKTIROVANIYU  VODOKHOZYAISTVENNOGO  I 


VIRGINIA  UNIV.,  CHARLOTTESVILLE.  DEPT. 
OF  ENVIRONMENTAL  SCIENCES. 

Barrier  Dune  System  Along  the  Outer  Banks  of 

North  Carolina:  A  Reappraisal, 

W72-08412  2J 

VSESOYUZNYI 

NAUCHNO-ISSLEDOVATELSKII  INSTITUT 

GIDROTEKHNIKI I  MELIOR ATSII,  MOSCOW 

(USSR). 
Investigation  of  the  Free  Infiltration  of  Water 
into    Soil    During    Sprinkler    Irrigation    (Iss- 
ledovaniya  beznapornogo  vpityvaniya  vody  v 
pochvu  pri  polive  dozhdevaniyem), 
W72-08076  2G 

VSESOYUZNYI 

NAUCHNO-ISSLEDOVATELSKII  INSTITUT 

NEFTEKHIMICHESKIKH  PROTSESSOV, 

LENINGRAD  (USSR). 
Oxidation   of   Hydrocarbons   -   An   Economic 
Way  to  Produce  Petrochemical  Products, 
W72-07995  5  A 

WASHINGTON,  D.C.  OFFICE  OF  MARINE 
ENVIRONMENT  AND  SYSTEMS. 

Dra    bridge  Operation  Regulations  (Opposition 
to  Regulations  on  Basis  of  River  Pollution), 
W72-08033  6E 

WASHINGTON  STATE  UNIV.,  PULLMAN. 

Increasing    Power    Production    by    Improved 

Trashrack  Design, 

W72-07921  8C 

WASHINGTON  STATE  UNIV.,  PULLMAN. 
DEPT.  OF  HORTICULTURE. 

Effect  of  Row  Width  and  Direction,  and  Mist 
Irrigation  on  the  Microclimate  of  Bush  Beans, 
W72-07943  3F 

WASHINGTON  UNIV.,  SEATTLE. 

Effects  of  Low  Nutrient  Dilution  Water  and 
Mixing  on  the  Growth  of  Nuisance  Algae, 
W72-08049  5C 

Kinetic    Studies   of   Denitrification   by   Pseu- 

domonas  denitrificans, 

W72-08367  5D 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Seepage  from  Shallow  Open  Channel, 
W72-08204  4A 

WASHINGTON  UNIV.,  SEATTLE.  FISHERIES 
RESEARCH  INST. 

Responses  of  Teleost  Fish  to  Environmental 

Stress, 

W72-08058  5C 

WATER  AUTHORITY,  CHESTER,  PA. 

Waterworks  'Buys'  Regionalism,  Eyes  Other 

Systems, 

W72-08465  5F 

WATER  POLLUTION  CONTROL 
FEDERATION,  WASHINGTON,  D.C. 

MANFORCE,  A  Program  of  the  Water  Pollu- 
tion Control  Federation, 
W72-08360  5D 

WATER  PURIFICATION  PLANT  AND 
PUMPING  STATION,  MT.  CLEMENS,  MICH. 

Granular  Carbon  Filters  for  Taste  and  Odor 

Removal, 

W72-08357  5F 


WATER  RESOURCES  BOARD,  READING 
(ENGLAND). 

Digital  Simulation  of  the  Upstream  Movement 

of  Migratory  Salmonids, 

W72-08260  6A 

WATERWAYS  EXPERIMENT  STATION, 
VICKSBURG,  MISS. 

Engineering  and  Design;  Earth  and  Rock-Fill 

Dams, 

W72-07914  8D 

Nonuniform  Flow  Functions  Circular  Section. 
W72-08070  8B 

Water  Wave  Transmission  Through  and  Reflec- 
tion by  Perv'ous  Coastal  Structures, 
W72-08071  8B 

Radioactive  Sediment  Tracer  Tests,  Cape  Fear 

River,  North  Carolina, 

W72-08232  5B 

The  Use  of  Radioisotopes  in  Sediment  Trans- 
port Studies, 
W72-08234  5B 

WELLES  PRODUCTS  CORP.,  ROSCOE,  ILL. 

(ASSIGNEE). 
Method  and  Apparatus  for  Controlling  Oxygen 
Transfer  and  Power  Requirements  in  a  Water 
Aeration  System, 
W72-08296  5D 

WEST  TEXAS  STATE  UNIV.,  CANYON. 

Chemical  Limnology  of  a  Developing  Reservoir 
(Lake  Meredith)  in  the  Texas  Panhandle, 
W72-07947  5C 

WESTERN  MECHANICAL,  INC.,  SPOKANE, 
WASH.  (ASSIGNEE). 

Water  Purification  Apparatus, 

W72-08169  5D 

WESTERN  MICHIGAN  UNIV.,  KALAMAZOO. 

Systematic   Beach   Profile   Study   of   Eastern 

Lake  Michigan  (1970-1971), 

W72-08405  2H 

WESTON  (ROY  F.),  INC.,  WEST  CHESTER,  PA. 

Process  Development,  Design,  and  Full-Scale 
Operational    Experience   at   a   Petro-Chemical 
Manufacturing  Wastewater  Treatment  Plant, 
W72-08155  5D 

WISCONSIN  STATE  UNIV.,  SUPERIOR.  DEPT. 
OF  BIOLOGY. 

Species    Diversity   of    Net    Zooplankton   and 
Physiochemical  Conditions  in  Keystone  Reser- 
voir, Oklahoma, 
W72-08143  5A 

WISCONSIN  UNIV.,  MADISON. 

The  Chemical  Investigation  of  Recent  Lake 
Sediments  from  Wisconsin  Lakes  and  their  In- 
terpretation. 
W72-07952  5C 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
AGRICULTURAL  ENGINEERING;  AND 
WISCONSDW  UNIV.,  MADISON.  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Improving  Surface  Water  Conditions  Through 
Control  and  Disposal  of  Aquatic  Vegetation, 
Phase  I:  Processing  Aquatic  Vegetation  for  Im- 
proved Handling  and  Disposal  or  Utilization, 
W72-08069  4A 


WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
GEOLOGY  AND  GEOPHYSICS. 

Graphical     Interpretation     of     Water-Qualtiy 

Data, 

W72-08183  2K 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
HORTICULTURE;  AND  WISCONSIN  UNIV., 
MADISON.  DEPT.  OF  SOIL  SCIENCE. 

Recovery  of  Differentially  Placed  No3-N  in  a 

Silt  Loam  Soil  by  Five  Crops, 

W72-08123  3F 

WISCONSIN  UNIV.,  MADISON.  DEPT.  OF  SOIL 
SCIENCE;  AND  EDINBURGH  UNIV. 
(SCOTLAND).  DEPT.  OF  MICROBIOLOGY. 

Microbiological    Aspects   of   the    Pollution    of 
Fresh  Water  with  Inorganic  Nutrients, 
W72-07933  5C 

WISCONSIN  UNIV.,  MADISON.  SCHOOL  OF 
NATURAL  RESOURCES. 

Water  Quality  Protection  for  Inland  Lakes  in 
Wisconsin:    A    Comprehensive    Approach    to 
Water  Pollution, 
W72-08349  5G 

WISCONSIN  UNIV.,  MADISON.  WATER 
RESOURCES  CENTER. 

The  Fate  of  Nitrogen  in  Aquatic  Ecosystems, 
W72-08459  5C 

WISCONSIN  UNIV.,  MADISON.  WATER 
RESOURCES  MANAGEMENT  PROGRAM. 

Groundwater  Flow  System  Analysis  in  Lake 

Environments,  With  Management  and  Planning 

Implications, 

W72-08053  2F 

WOODS  HOLE  OCEANOGRAPHIC 
INSTITUTION,  MASS. 

The    Distribution    of    Urea    in    Coastal    and 

Oceanic  Waters, 

W72-08056  5C 

Analytical  Methods  in  Oceanography.  I.  Inor- 
ganic Methods, 
W72-08239  5A 

The  Cell  Wall  of  Marine  Autotrophic  Bacteria, 
W72-08450  5C 

YUZHNYI  INSTITUT  PO  PROEKTIROVANIYU 

VODOKHOZYAISTVENNOGO  I 

MELIORATIVNOGO  STROITELSTVA, 

ROSTOV-NA-DONU  (USSR). 
Experimental  Irrigation  of  Ciscaucasian  Cher- 
nozems with  Mineralized  Waters  of  the  Gulf  of 
Taganrog  (Opyt  orosheniya  predkavkazskikh 
chernozemov  mineralizovannymi  vodami 
Taganrogskogo  zaliva), 
W72-08081  3C 


c 

a 

X 


C 

a 
> 

5 

i 

R 
3 
I 
I 

I 
I 


OR-13 


ACCESSION  NUMBER  INDEX 


W72-07889  7C 

W72-07890  5G 

W72-07891  5C 

W72-07892  5C 

W72-07893  5A 

W72-07894  5A 

W72-07895  5C 

W72-07896  5C 

W72-07897  2H 

W72-07898  5A 

W72-07899  5B 

W72-07900  5A 

W72-07901  5A 

W72-07902  7A 

W72-07903  5A 

W72-07904  5A 

W72-07905  5C 

W72-07906  5C 

W72-07907  5C 

W72-07908  5A 

W72-07909  5A 

W72-07910  5C 

W72-07911  5C 

W72-07912  5A 

W72-07913  8A 

W72-07914  8D 

W72-07915  8C 

W72-07916  8D 

W72-07917  8D 

W72-07918  7B 

W72-07919  8E 

W72-07920  8F 

W72-07921  8C 

W72-07922  5C 

W72-07923  8A 

W72-07924  8D 

W72-07925  3F 

W72-07926  8C 

W72-07927  8C 

W72-07928  8C 

W72-07929  8D 

W72-07930  5C 

W72-07931  6E 

W72-07932  6E 

W72-07933  5C 

W72-07934  5B 

W72-07935  5C 

W72-07936  5C 

W72-07937  5C 

W72-07938  5C 

W72-07939  5C 

W72-07940  5C 

W72-07941  5C 

W72-07942  5C 

W72-07943  3F 

W72-07944  2H 

W72-07945  5C 

W72-07946  5C 

W72-07947  5C 

W72-07948  5C 

W72-07949  5C 

W72-07950  2G 

W72-07951  5C 

W72-07952  5C 

W72-07953  9C 

W72-07954  2F 

W72-07955  2G 

W72-07956  2G 

W72-07957  2J 

W72-07958  2J 

W72-07959  5B 

W72-07960  5C 

W72-07961  2K 

W72-07962  5B 

W72-07963  2J 

W72-07964  2J 

W72-07965  2J 

W72-07966  2J 


W72-07967  2J 

W72-07968  2J 

W72-07969  2J 

W72-07970  5B 

W72-07971  5A 

W72-07972  2C 

W  72-07973  2B 

W72-07974  7C 

W72-07975  2C 

W72-07976  5D 

W  72-07977  5D 

W72-07978  5D 

W72-07979  5D 

W72-07980  5D 

W72-07981  5D 

W  72-07982  5D 

W72-07983  3A 

W72-07984  5D 

W72-07985  5D 

W72-07986  3A 

W72-07987  5D 

W72-07988  5D 

W72-07989  3A 

W72-07990  5D 

W72-07991  5A 

W72-07992  5A 

W72-07993  5A 

W72-07994  5A 

W72-07995  5A 

W72-07996  6A 

W72-07997  3F 

W72-07998  5G 

W72-07999  6B 

W72-08000  4D 

W72-08001  8A 

W72-08002  4A 

W72-08003  8A 

W72-08004  8A 

W72-08005  8A 

W72-08006  8A 

W72-08007  8D 

W72-08008  4A 

W72-08009  4D 

W72-08010  8A 

W72-08011  4A 

W72-08012  4A 

W72-08013  8A 

W72-08014  4A 

W72-08015  8D 

W72-08016  8A 

W72-08017  5D 

W72-08018  4A 

W72-08019  4A 

W72-08020  4D 

W72-08021  8A 

W72-08022  6E 

W72-08023  4A 

W72-08024  6E 

W72-08025  6E 

W72-08026  6E 

W72-08027  6E 

W72-08028  6E 

W72-08029  5G 

W72-08030  6E 

W72-08031  6E 

W72-08032  6E 

W72-08033  6E 

W  72-08034  5G 

W72-08035  6E 

W72-08036  6E 

W72-08037  6E 

W72-08038  6E 

W72-08039  6E 

W72-08040  5G 

W72-08041  6E 

W72-08042  6E 

W72-08043  6G 

W72-08044  6E 


W72-08045 

2L 

W72-08046 

2L 

W72-08047 

5C 

W72-08048 

5C 

W72-08049 

5C 

W72-08050 

5C 

W72-08051 

5C 

W72-08052 

5C 

W72-08053 

2F 

W72-08054 

5C 

W72-08055 

4D 

W72-08056 

5C 

W72-08057 

5C 

W72-08058 

5C 

W72-08059 

5C 

W72-08060 

5C 

W72-08061 

5C 

W72-08062 

5C 

W72-08063 

2B 

W72-08064 

5A 

W72-08065 

5C 

W72-08066 

5C 

W72-08067 

5C 

W72-08068 

5B 

W72-08069 

4A 

W72-08070 

8B 

W72-08071 

8B 

W72-08072 

2G 

W72-08073 

5D 

W72-08074 

2G 

W72-08075 

2G 

W72-08076 

2G 

W72-08077 

4B 

W72-08078 

2G 

W72-08079 

2B 

W72-08080 

2E 

W72-08081 

3C 

W72-08082 

2A 

W72-08083 

2J 

W72-08084 

2G 

W72-08085 

4B 

W72-08086 

6G 

W72-08087 

4A 

W72-08088 

4C 

W72-08089 

2F 

W72-08090 

7C 

W72-08091 

7C 

W72-08092 

4B 

W72-08093 

2C 

W72-08094 

2C 

W72-08095 

2A 

W72-08096 

2F 

W72-08097 

2A 

W72-08098 

2G 

W72-08099 

5G 

W72-08100 

5G 

W72-08101 

5G 

W72-08102 

5G 

W72-08103 

5G 

W72-08104 

5G 

W72-08105 

5G 

W72-08106 

5G 

W72-08107 

5G 

W72-08108 

5G 

W72-08109 

5B 

W72-08110 

5B 

W72-08111 

2G 

W72-08112 

3F 

W72-08113 

3F 

W72-08114 

5B 

W72-08115 

6E 

W72-08116 

2D 

W72-08117 

3F 

W72-08118 

3F 

W72-08119 

5B 

W72-08120 

3F 

W72-08121 

4A 

W72-08122 

2G 

W72-08123 

3F 

W72-08124 

3F 

W72-08125 

3F 

W72-08126 

5G 

W72-08127 

4A 

W72-08128 

3F 

W72-08129 

5G 

W72-08130 

2G 

W72-08131 

3F 

W72-08132 

3F 

W72-08133 

5D 

W72-08134 

5B 

W72-08135 

5B 

W72-08136 

5B 

W72-08137 

3F 

W72-08138 

2G 

W72-08139 

5B 

W72-08140 

5B 

W72-08141 

5B 

W72-08142 

5C 

W72-08143 

5A 

W72-08144 

5D 

W72-08145 

5D 

W72-08146 

5D 

W72-08147 

5D 

W72-08148 

5D 

W72-08149 

5G 

W72-08150 

5D 

W72-08151 

5D 

W72-08152 

5D 

W72-08153 

5D 

W72-08154 

5D 

W72-08155 

5D 

W72-08156 

5D 

W72-08157 

5C 

W72-08158 

5C 

W72-08159 

8D 

W72-08160 

5D 

W72-08161 

6E 

W72-08162 

4B 

W72-08163 

5B 

W72-08164 

3A 

W72-08165 

5D 

W72-08166 

3A 

W72-08167 

3A 

W72-08168 

5F 

W72-08169 

5D 

W72-08170 

5G 

W72-08171 

3A 

W72-08172 

5D 

W72-08173 

7B 

W72-08174 

5D 

W72-08175 

5D 

W72-08176 

5D 

W72-08177 

5D 

W72-08178 

5D 

W72-08179 

5D 

W72-08180 

3A 

W72-08181 

7B 

W72-08182 

3A 

W72-08183 

2K 

W72-08184 

2F 

W72-08185 

2K 

W72-08186 

4B 

W72-08187 

2C 

W72-08188 

2K 

W72-08189 

2J 

W72-08190 

2L 

W72-08191 

2J 

W72-08192 

5B 

W72-08193 

8B 

W72-08194 

4A 

W72-08195 

8B 

W72-08196 

8B 

W72-08197 

2J 

W72-08198 

2A 

W72-08199 

2J 

W72-08200 

10B 

c 

a 

X 


A-l 


W72-08201 


ACCESSION  NUMBER  INDEX 


W72-08201  2G 

W72-08202  8B 

W72-08203  2J 

W72-08204  4A 

W72-08205  2G 

W72-08206  2G 

W72-08207  2G 

W72-08208  2G 

W72-08209  2G 

W72-08210  5B 

W72-08211  2G 

W72-08212  2G 

W72-08213  2G 

W72-08214  2G 

W72-08215  3B 

W72-08216  2  J 

W72-08217  2H 

W72-08218  21 

W72-08219  4C 

W72-08220  8B 

W72-08221  5B 

W72-08222  7C 

W72-08223  7C 

W72-08224  7C 

W72-08225  7C 

W72-08226  7C 

W72-08227  7C 

W72-08228  7C 

W72-08229  7C 

W72-08230  7C 

W72-08231  7C 

W72-08232  5B 

W72-08233  5B 

W72-08234  5B 

W72-08235  5B 

W72-08236  5C 

W72-08237  5C 

W72-08238  6E 

W72-08239  5A 

W72-08240  5A 

W72-08241  5C 

W72-08242  5C 

W72-08243  5G 

W72-08244  9C 

W72-08245  5C 

W72-08246  5G 

W72-08247  4B 

W72-08248  6A 

W72-08249  2L 

W72-08250  4A 

W72-08251  2L 

W72-08252  21 

W72-08253  3A 

W72-08254  4A 

W72-08255  4A 

W72-08256  3F 

W72-08257  5B 

W72-08258  6A 

W72-08259  6A 

W72-08260  6A 

W72-08261  6A 

W72-08262  6A 

W72-08263  6A 

W72-08264  6A 

W72-08265  6A 

W72-08266  6A 

W72-08267  6A 

W72-08268  6A 

W72-08269  6A 

W72-08270  6A 

W72-08271  6A 

W72-08272  6A 

W72-08273  5D 

W72-08274  3  A 

W72-08275  5G 

W72-08276  5D 

W72-08277  5D 

W72-08278  5D 

W72-08279  5D 


W72-08280 

5D 

W72-08281 

5G 

W72-08282 

3A 

W72-08283 

5D 

W 72-08284 

3A 

W72-08285 

5D 

W72-08286 

5D 

W72-08287 

5D 

W72-08288 

5G 

W72-08289 

3A 

W72-08290 

5D 

W72-08291 

5D 

W72-08292 

5D 

W72-08293 

5G 

W72-08294 

5D 

W72-08295 

5D 

W72-08296 

5D 

W72-08297 

8C 

W72-08298 

5B 

W72-08299 

5B 

W72-08300 

5D 

W72-08301 

5B 

W72-08302 

5G 

W72-O8303 

5G 

W72-08304 

5A 

W72-08305 

5G 

W72-08306 

5D 

W72-08307 

5G 

W72-08308 

6E 

W72-08309 

6E 

W72-08310 

6E 

W72-08311 

6E 

W72-08312 

6C 

W72-08313 

8A 

W72-08314 

5G 

W72-08315 

5G 

W72-08316 

8A 

W72-08317 

8A 

W72-08318 

8A 

W72-08319 

5G 

W72-08320 

4A 

W72-08321 

6E 

W72-08322 

6E 

W72-08323 

6E 

W72-08324 

6E 

W72-08325 

6E 

W72-08326 

6E 

W72-08327 

8A 

W72-08328 

8A 

W72-08329 

8D 

W72-08330 

8D 

W72-08331 

8A 

W72-08332 

4A 

W72-08333 

8A 

W72-08334 

8C 

W72-08335 

5D 

W72-08336 

8C 

W72-08337 

5D 

W72-08338 

8A 

W72-08339 

8A 

W72-08340 

8A 

W72-08341 

4A 

W72-08342 

4A 

W72-08343 

8D 

W72-08344 

4A 

W72-08345 

6E 

W72-08346 

6E 

W72-08347 

6E 

W72-08348 

6E 

W72-08349 

5G 

W72-08350 

6E 

W72-08351 

5G 

W72-08352 

6E 

W72-08353 

5D 

W72-08354 

5D 

W72-08355 

5D 

W72-08356 

5F 

W72-08357 

5F 

W72-08358 

5D 

W72-08359 

5F 

W72-08360 

5D 

W72-08361 

5G 

W72-08362 

5D 

W72-08363 

5D 

W72-08364 

5D 

W72-08365 

5D 

W72-08366 

5D 

W72-08367 

5D 

W72-08368 

5D 

W72-08369 

5D 

W72-08370 

2G 

W72-08371 

5D 

W72-08372 

5G 

W72-08373 

5D 

W72-08374 

5B 

W72-08375 

5D 

W72-08376 

5C 

W72-08377 

5G 

W72-08378 

5D 

W72-08379 

5D 

W72-08380 

5D 

W72-08381 

5B 

W72-08382 

5A 

W72-08383 

6B 

W72-08384 

3B 

W72-08385 

5G 

W72-08386 

5D 

W72-08387 

5D 

W72-08388 

5D 

W72-08389 

5B 

W72-08390 

5B 

W72-08391 

5F 

W72-08392 

5G 

W72-08393 

5D 

W72-08394 

2G 

W72-08395 

5D 

W72-08396 

5D 

W72-08397 

5D 

W72-08398 

5D 

W72-08399 

5D 

W72-08400 

5D 

W72-08401 

5B 

W72-08402 

5B 

W72-08403 

5D 

W72-08404 

3B 

W72-08405 

2H 

W72-08406 

7C 

W72-08407 

2F 

W72-08408 

2J 

W72-08409 

6D 

W72-08410 

7C 

W72-08411 

7C 

W72-08412 

2J 

W72-08413 

2L 

W72-08414 

7C 

W72-08415 

2H 

W72-08416 

4B 

W72-08417 

2G 

W72-08418 

3B 

W72-08419 

4D 

W72-08420 

3F 

W72-08421 

3F 

W72-08422 

4A 

W72-08423 

5G 

W72-08424 

2H 

W72-08425 

2C 

W72-08426 

2C 

W72-08427 

2C 

W72-08428 

2C 

W72-08429 

2C 

W72-08430 

3F 

W72-08431 

2H 

W72-08432 

2H 

W72-08433 

2H 

W72-08434 

4A 

W72-08435 

2K 

W72-08436 

5C 

W72-08437 

5C 

W72-08438 

5C 

W72-08439 

5C 

W72-08440 

5C 

W72-08441 

SC 

W72-08442 

5C 

W72-08443 

5C 

W72-08444 

5C 

W72-08445 

81 

W72-08446 

5C 

W72-08447 

5B 

W72-08448 

5C 

W72-08449 

81 

W72-08450 

5C 

W72-08451 

5C 

W72-08452 

5C 

W72-08453 

5B 

W72-08454 

5F 

W72-08455 

5G 

W72-08456 

5B 

W72-08457 

2L 

W72-08458 

3F 

W72-08459 

5C 

f<V72-08460 

5A 

W72-08461 

5F 

W72-08462 

5F 

W72-08463 

21 

W72-08464 

5F 

W72-08465 

5F 

W72-08466 

5F 

W72-08467 

21 

W72-08468 

3F 

W72-08469 

5C 

W72-08470 

2H 

W72-08471 

3F 

W72-08472 

3F 

W72-08473 

5C 

W72-08474 

81 

W72-08475 

5D 

W72-08476 

SB 

W72-08477 

5F 

W72-08478 

5C 

W72-08479 

5B 

W72-08480 

5C 

W72-08481 

2L 

W72-08482 

5F 

W72-08483 

5A 

W72-08484 

3A 

W72-08485 

3A 

W72-08486 

3F 

W72-08487 

3A 

W72-08488 

2G 

A-2 


ABSTRACT  SOURCES 


Source 


Accession  Number 


Total 


A.    Centers  of  Competence 

University  of  Florida,  Eastern  U.  S.  Water  Law 

University  of  Wisconsin.  Eutrophi cation 


Iowa  State  University,  Agricultural  L  ivestock  Wastes 
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Management 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States— now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Rioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
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Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 
1A.  Properties 


FUGACITY  OF  H20  FROM  0  DEG  TO  350  DEG 
C  AT  THE  LIQUID-VAPOR  EQUILIBRIUM 
AND  AT  1  ATMOSPHERE, 

Geological  Survey,  Washington,  D.C. 

J.  L.  Hass,  Jr. 

Geochimica  et  Cosmochimica  Acta,  Vol  34,  No  8, 

p.  929-932, 1970,  1  tab,  9  ref . 

Descriptors:  Ice,  'Water,  *Water  vapor,  *Heated 
water,  'Thermodynamics,  Mathematical  studies, 
Volatility,  Liquids,  Equilibrium,  Equations,  Tem- 
perature, Atmospheric  pressure,  Gases,  Water 
properties,  Water  chemistry. 
Identifiers:  'Fugacity  of  water. 

The  fugacity  and  fugacity  coefficient  of  H20  at 
the  liquid-vapor  equilibrium,  and  the  fugacity  and 
the  Gibbs  free  energy  of  formation  of  H20  at  1 
atm  (1.01325  bars)  total  pressure  were  calculated 
from  published  data  on  the  physical  and  ther- 
modynamic properties  of  H20,  and  are  presented 
at  ten-degree  intervals  from  0  to  350  deg.  C. 
(Woodard-USGS) 
W72-08503 


02.  WATER  CYCLE 
2A.  General 


IDENTIFICATION  OF  URBAN  WATERSHED 
UNITS  USING  REMOTE  MULTISPECTRAL 
SENSING, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Watershed  Science. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08791 


STOCHASTICITY  IN  GEOPHYSICAL  AND 
HYDROLOGICAL  TIME  SERffiS, 

Colorado  State  Univ.,  Fort  Collins. 

V.  Yevjevich. 

Nordic  Hydrology,  Vol  2,  No  4,  p  217-242,  1971. 

23  fig.  NSF  Grants  GK-1 1444  and  GK-1 1564. 

Descriptors:  'Stochastic  processes,  'Hydrologic 
cycle,  'Solar  radiation,  'Rainfall,  'Runoff, 
Streamflow,  Variability,  Probability,  Meteorolo- 
gy, Forecasting,  Statistical  models,  Statistics, 
Time  series  analysis. 

Most  processes  in  the  atmosphere,  oceans,  and  the 
water  cycle  are  periodic-stochastic  processes.  The 
physical  basis  of  periodicity  is  derived  from  as- 
tronomic cycles  and  the  stochasticity  is  produced 
by  various  sources  of  random  behavior  in  the  en- 
vironment of  the  earth.  The  atmosphere  is  the 
major  source  of  stochasticity  in  all  those  geophysi- 
cal processes  which  are  connected  to  incoming 
solar  radiation.  The  oceans,  the  earth's  surface, 
and  the  earth's  crust  also  influence  the  stochastici- 
ty; their  main  influence  is,  however,  to  attenuate 
the  high  stochasticity  produced  by  the  at- 
mosphere. Without  stochastic  meteorology  a  good 
understanding  of  many  geophysical  stochastic 
processes  will  be  difficult.  (Knapp-USGS) 
W72-08820 


FIELD  MEASUREMENTS  IN  THE  DRAINAGE 
BASIN, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08884 


GLOBAL  EXCHANGE  OF  ENERGY  AND 
MATERIAL, 

State  Oceanographic  Inst.,  Moscow  (USSR). 
V.  Stepanov. 

Soviet  Science  Review,  Vol.  2,  No.  6,  p  341-350, 
November  1971.  5  fig,  12  ref. 


Descriptors:  'Oceans,  'Hydrologic  cycle,  'Ener- 
gy budget,  'Atmosphere,  'Evaporation,  Thermal 
stratification,  Thermodynamic  behavior,  Salt 
balance,  Gases,  Sea  spray,  Latitudinal  studies, 
Heat  budget,  Water  balance,  Air  temperature, 
Turbulent  flow,  Oxygen,  Carbon  dioxide,  Salts, 
Sulfates,  Climatic  data,  Atmospheric  physics. 

Of  the  solar  radiation  absorbed  by  the  Earth,  80% 
is  consumed  in  evaporation  of  water,  and  20%  in 
turbulent  heat  exchange.  The  varying  intensity  of 
absorption  and  consumption,  transport  and  trans- 
formation of  energy  and  material  continually 
produces  an  excess  of  heat,  water  and  gases.  The 
oceans  play  a  leading  part  in  these  global 
exchanges.  Their  high  heat  capacity  and  the  high 
degree  of  stirring  to  which  they  are  subjected 
produce  a  complicated  redistribution  of  the  heat 
and  the  thick  layers  of  the  atmosphere.  The  global 
partitioning  of  heat  between  the  oceans  and  ter- 
restrial regions  and  between  high  and  low  latitudes 
is  described.  The  hydrologjcal  and  thermal  cycles 
are  intertwined  between  water  and  atmosphere  in 
varying  gradients  depending  upon  season  and 
latitude.  Each  step  of  each  cycle  is  described  and 
quantitized  so  that  a  global  budget  may  be  con- 
structed. World  gaseous  and  world  salt  balances 
are  then  considered.  Oxygen,  carbon  dioxide  and 
nitrogen  are  the  important  components  of  the  gas 
balance.  Alterations  in  the  ozone  layer  and  the  car- 
bon dioxide  levels  of  the  ocean  and  atmosphere 
due  to  man's  activities  are  described  and  it  is  as- 
serted that  much  more  must  be  learned  about  these 
processes  so  that  we  may  predict  their  con- 
sequences. (Casey-Arizona) 
W72-08901 


EVAPOTRANSPDXATION      IN     THE     GREAT 
PLAINS. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-08920 


THE     SYSTEMATIC      APPROACH     TO     ET 
MODELING  IN  THE  GREAT  PLAINS, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08926 


EVAPOTRANSPIRATION  COMPONENTS  OF 
WATERSHED  MODELS  FOR  THE  GREAT 
PLAINS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08930 


DERIVATION  OF  HYDROLOGIC  FREQUENCY 
CURVES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 
M.  Parsons  Lab.  for  Water  Resources  and 
Hydrodynamics. 
G.  Leclerc,  and  J.  C.  Schaake,  Jr. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  761,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Ralph  M.  Parsons  Laboratory 
Report  No.  142,  January  1972,  151  p,  27  fig,  6  tab, 
30  ref,  4  append.  OWRR  C-2137-  (No.  3403)  (2). 

Descriptors:  'Rainfall-runoff  relationships,  'Ur- 
banization, 'Simulated  rainfall,  'Flood  frequency, 
Mathematical  models,  Control  systems,  Monte 
Carlo  method. 

A  new  approach  for  deriving  runoff-related 
frequency  curves  is  analyzed.  The  approach  con- 
sists of  deriving  the  frequency  curves  directly 
from  the  rainfall  process.  In  this  work  the  reliabili- 
ty and  computational  efficiency  of  the  approach  is 
assessed  through  the  derivation  of  the  flood 
frequency  curves  of  a  small  hypothetical 
catchment.  The  procedure  followed  consisted  of 
simulating  a  continuous  series  of  rainfall  events, 
selecting  and  routing  the  storms  likely  to  produce 
large  peak  flows;  then  a  series  of  peakflows,  ob- 
tained from  the  derived  hydrographs,  is  built  and 


the  flood  frequency  curve  constructed.  A  com- 
parison is  included  of  the  frequency  curves 
derived  by  (i)  an  analytical  model  and  by  (ii)  the 
simulation  model  developed  in  this  effort.  The 
comparison  is  not  excellent  but  the  differences 
between  the  two  curves  are  explained.  The  deriva- 
tion of  frequency  curves  only  by  the  stochastic 
simulation  method  of  solution  can  be  expensive  if 
a  good  resolution  is  required  at  large  recurrence  in- 
terval. It  was  suggested  to  develop  hybrid  methods 
of  solution  which  would  limit  the  need  for  simula- 
tion. Further  work  is  needed  to  compare  derived 
frequency  curves  with  observed  frequency  curves. 
W72-08951 


POLE-TO-POLE  WATER  BALANCE  FOR  THE 
IGY  FROM  AEROLOGICAL  DATA, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

J.  P.  Peixoto. 

Nordic  Hydrology,  Vol  3,  No  1,  p  22^»3,  1972.  9 

fig,  2  tab,  18  ref.  NSF  Grant  GA-1310X. 

Descriptors:  'Hydrologic  cycle,  'Water  balance, 
'Climatology,  Synoptic  analysis,  Water  circula- 
tion, Meteorology,  Evaporation,  Hydrologic 
budget,  Atmosphere,  Air  circulation,  Water  vapor. 

The  water  balance  is  discussed  on  a  planetary 
scale,  covering  the  mean  and  the  seasonal  condi- 
tionns  for  the  calendar  year  1958.  The  study  in- 
cludes analyses  of  the  amount  of  precipitable 
water,  of  the  vertically  integrated  transport  vector 
field,  and  of  the  divergence  of  water  vapor  flux  for 
the  entire  earth.  The  water  balance  values  based 
upon  the  various  water  vapor  fields  are  compared. 
The  inferred  values  obtained  from  the  analysis  of 
the  water  vapor  divergence  field  are  compared 
with  estimates  of  evaporation  and  precipitation 
obtained  from  independent  climatological  sources. 
(Knapp-USGS) 
W72-09004 


CHECKS  ON  THE  WATER  BALANCE  OF  A 
SMALL  CATCHMENT, 

HuU  Univ.  (England). 

R.  C.  Ward. 

Nordic  Hydrology,  Vol  3,  No  1,  p  44-63,  1972.  5 

fig,  6  tab,  7  ref. 

Descriptors:  'Water  balance,  'Small  watersheds, 
'Rainfall-runoff  relationships,  Evapotranspira- 
tion,  Rainfall,  Runoff,  Infiltration,  Soil  moisture, 
Water  storage,  Data  processing,  Data  collections, 
Hydrographs. 

Water  balance  data  from  a  small  (16  sq  km) 
boulder  clay  catchment  were  analyzed.  To  check 
the  accuracy  of  the  calculations,  water  balances 
were  cast  for  different,  overlapping  periods  of 
time  within  the  same  run  of  data  (three-year,  an- 
nual, seasonal,  monthly,  ten-day  and  storm- 
period).  For  each  period  the  residual  values  are 
satisfactorily  low  (12  mm  for  the  three-year 
balance  and  zero  for  the  storm-period  balance).  A 
further  series  of  checks  was  provided  by  rewriting 
the  water  equation  in  a  number  of  different  ways 
to  enable  estimated  and  measured  values  of  water 
balance  components  to  be  compared.  The  mea- 
sured values  seem  to  be  accurate  and  the 
catchment  appears  to  be  watertight.  (Knapp- 
USGS) 
W72-09005 


MODELLING      TECHNIQUES      IN      WATER 
RESOURCES  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-09065 


ECONOMICS  OF  HYDROLOGIC  MODELLING, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09072 
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Field  02— WATER  CYCLE 
Group  2B — Precipitation 

2B.  Precipitation 


LEGAI   ASPECTS  OF  THE  UTILIZATION  OF 
ARTIFICIAL  SATELLITES  FOR 

METEOROLOGICAL  AND  RADIO  COMMUNI- 
CATION PURPOSES, 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  State 

and  Law. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08489 


ANNUAL  COMPUTATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  LITTLE  POND 
CREEK  AND  NORTH  ELM  CREEK,  BRAZOS 
RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-08524 


USE  OF  THE  GAMMA  DISTRIBUTION  IN  SIN- 
GLE-CLOUD RAINFALL  ANALYSIS, 

Atlantic  Oceanographic  and  Meteorological  Labs., 

Miami,  Fla. 

J.  Simpson. 

Monthly  Weather  Review,  Vol  100,  No  4,  p  309- 

312,  April  1972.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Cloud  seeding,  'Statistical  methods, 
'Probability,    'Rainfall,    Weather    modification, 
Florida,  Correlation  analysis. 
Identifiers:  'Bayesian  analysis,  'Gamma  distribu- 
tion. 

In  a  study  of  rainfall  data  from  52  south  Florida 
cumulus  clouds,  26  seeded  and  26  control  clouds, 
the  fourth  root  of  the  rainfall  for  both  seeded  and 
control  populations  was  well  fitted  by  a  gamma 
distribution  for  probability  density.  The  gamma 
distribution  is  prescribed  by  two  parameters,  one 
for  scale  and  one  for  shape.  Since  the  coefficient 
of  variation  of  seeded  and  control  cloud  popula- 
tions was  the  same,  the  shape  parameters  for  the 
two  gamma  distributions  were  the  same,  while  the 
seeded  population's  scale  parameter  was  such  as 
to  shift  the  distribution  to  higher  rainfall  values 
than  the  control  distribution.  The  best-fit  gamma 
functions  were  found  by  application  of  the  princi- 
ple of  maximum  entropy.  Specification  of  tracta- 
ble distributions  for  natural  and  modified  rainfall 
populations  provides  an  important  prerequisite  for 
the  evaluation  of  seeding  effects  by  Bayesian 
statistics,  a  continuing  objective  in  the  Experimen- 
tal Meteorology  Laboratory  (NOAA)  seeding  pro- 
grams. (Knapp-USGS) 
W72-08719 


SURGES  OF  MARITIME  TROPICAL  Am 
NORTHWARD  OVER  THE  GULF  OF 
CALIFORNIA, 

National     Weather     Service     Forecast     Office, 

Phoenix,  Ariz. 

J.  E.  Hales,  Jr. 

Monthly  Weather  Review,  Vol  100,  No  4,  p  298- 

306,  April  1972.  15  fig,  6  tab,  5  ref. 

Descriptors:      'Weather      patterns,      'Arizona, 

'California,  'Sea  breezes,  'Synoptic  analysis,  Air 

masses,    Precipitation    (Atmospheric),    Rainfall, 

Pacific  Ocean,  Air  circulation,  Winds,  Marine  air 

masses. 

Identifiers:  'Gulf  of  Calif ornia. 

Surges  of  maritime  tropical  air  into  the  deserts  of 
Arizona  and  California  are  related  to  the  large 
cloud  masses  of  tropical  origin  located  over  the 
Gulf  of  California.  A  natural  channel  exists  for  this 
surge  transport;  it  is  about  200  mi  in  width,  the 
western  boundary  being  the  rugged  ridge  line  ex- 
tending the  length  of  Baja  California  and  the  east- 
ern boundary  being  the  broad  Sierra  Madre  Range. 
The  surge  process  resembles  that  of  a  very  large- 
scale  sea  breeze  with  the  greatest  energy  transport 
occurring  near  the  surface  and  disappearing  in  the 


middle  troposphere.  The  channeling  of  a  tropical 
air  mass  into  Arizona  can  result  in  very  significant 
rainfall  and  frequently  causes  a  sharp  change  of  air 
mass.  The  concept  of  the  gulf  surge  may  also  help 
to  explain  the  hard-to-accept  statement  made  quite 
often  that  circulation  around  a  tropical  disturbance 
several  hundred  miles  out  in  the  Pacific  results  in 
an  increase  of  tropical  moisture  over  Southern 
California  and  Arizona.  (Knapp-USGS) 
W72-08728 


MINIMAL  TROPICAL  DEPRESSION 

PRODUCES  RECORD  RAINS  AND  UN- 
PRECEDENTED FLOODS, 

National  Weather  Service,  Quincy,  Fla. 

D.  R.  Davis,  and  W.  C.  Bridges. 

Monthly  Weather  Review,  Vol  100,  No  4,  p  294- 

297,  April  1972.  4  fig,  1  tab,  6  ref. 

Descriptors:  'Hurricanes,  'Florida,  'Floods, 
'Precipitation  (Atmospheric),  'Rainfall,  Precipita- 
tion intensity,  Rainfall-runoff  relationships,  Tropi- 
cal cyclones,  Georgia,  Synoptic  analysis,  Peak 
discharge. 

A  weak  tropical  depression  moved  out  of  the  Gulf 
of  Mexico  on  September  19-20,  1969.  With  the 
blocking  action  of  a  surface  high  and  in  the 
absence  of  steering  currents  aloft,  the  low  became 
stationary  on  the  Florida  coast  for  approximately 
48  hr.  Torrential  rains  occurred  in  a  small  area  60- 
65  mi  to  the  east  and  50  mi  inland  from  the  point 
where  the  low  made  landfall.  Record-breaking 
floods  resulted.  The  23-inch  maximum  point  rain- 
fall was  about  9  inches  greater  than  the  previous 
maximum  rainfall  of  record  produced  by  a  1924 
tropical  storm  in  the  same  area.  The  location  of  the 
area  of  maximum  rainfall  with  respect  to  the  point 
of  landfall  of  the  low's  center  closely  follows  the 
pattern  previously  reported  for  the  more  intense 
hurricanes  and  tropical  storms.  (Knapp-USGS) 
W72-08729 


PERFORMANCE  ANALYSIS  OF  THE  HURRAN 
TROPICAL  CYCLONE  FORECAST  SYSTEM, 

National  Weather  Service,  Miami,  Fla. 

C.  J.  Neumann,  and  J.  R.  Hope. 

Monthly  Weather  Review,  Vol  100,  No  4,  p  245- 

255,  April  1972. 12  fig,  2  tab,  14  ref. 

Descriptors:  'Weather  forecasting,  'Hurricanes, 
'Warning     systems,     'Analog     models,     Data 
processing,      Data     collections,      Meteorology, 
Weather  patterns. 
Identifiers:  'Hurrican  forecasting. 

The  HURRAN  (hurricane  analog)  technique,  a 
fully  computerized  objective  forecast  aid  making 
use  of  past  tracks  in  forecasting  hurricane  motion, 
was  developed  prior  to  the  1969  hurricane  season. 
Encouraging  operational  results  during  the  1969 
and  1970  hurricane  seasons  suggested  further 
evaluation  of  the  technique.  To  this  end,  HUR- 
RAN computations  were  made  for  approximately 
1 ,000  forecast  situations.  Results  are  stratified  ac- 
cording to  initial  direction  and  speed  of  movement 
of  the  sample  storms  and  the  number  of  analogs 
selected.  The  utility  of  the  technique  is  discussed, 
and  the  importance  of  position  accuracy  at 
forecast  time  is  demonstrated.  (Knapp-USGS) 
W72-08730 


RADIOCARBON  DATING  OF  EAST  AFRICAN 
LAKE  LEVELS, 

Chicago  Univ.,  111. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08731 


STOCHASTICITY     IN     GEOPHYSICAL     AND 
HYDROLOGICAL  TIME  SERIES, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-08820 


CLIMATE-ENGINEERING       SCHEMES       TO 
MEET  A  CLIMATIC  EMERGENCY, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 

For  primary  bibliographic  entry  see  Field  03B. 
W72-08900 


GLOBAL     EXCHANGE     OF     ENERGY     AND 
MATERIAL, 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-08901 


GLOBAL  CLIMATE  CHANGE  AND  THE  IM- 
PACT OF  A  MAXIMUM  SEA  LEVEL  ON 
COASTAL  SETTLEMENT, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-08902 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACDinTES  AND  RELATED 
STUDIES. 

Agricultural  Research  Service,  Washington,  D.C. 
Soil  and  Water  Research  Div. 

Report  ARS  41-176,  D.  M.  Hershfield,  compiler, 
June  1971.  117  p. 

Descriptors:  'Demonstration  watersheds, 
'Precipitation  (Atmospheric),  'Distribution  pat- 
terns, 'Precipitation  gages,  'Data  collections, 
Snow,  Instrumentation,  Networks,  Seasonal, 
Rain,  Rainfall- runoff  relationships,  Runoff 
forecasting,  Rainfall,  Meteorology,  Climatology. 

These  descriptions  of  current  precipitation  studies 
by  the  Soil  and  Water  Conservation  Research 
Division,  Agricultural  Research  Service,  were  as- 
sembled both  to  provide  an  awareness  of  the  loca- 
tion and  scope  of  such  studies  and  as  a  reference 
to  some  of  the  findings  to  date.  The  studies  are 
primarily  aimed  at  providing  information  about 
precipitation  pertinent  to  research  on  the  hydrolo- 
gy of  specific  agricultural  watersheds  rather  than 
for  investigations  of  precipitation  patterns  for 
their  own  sake.  Some  of  the  gages  in  the  observa- 
tional program  have  been  placed  on  an  equally 
spaced  grid  or  otherwise  stratified  so  that  informa- 
tion about  the  temporal  and  spatial  variations  of 
precipitation  on  the  areas  sampled  are  provided 
within  practical  limits.  Although  obtained  primari- 
ly from  rural  areas,  the  findings  from  the  networks 
can  also  be  taken  as  indicative  of  precipitation  in 
urban  settings.  Prediction  in  watershed  hydrology 
not  only  involves  the  problem  of  devising  suitable 
physical  models,  but  also  increases  the  demand  for 
observations  and  analyses.  Newer  methods  in- 
volve evaluation  of  quantities  that  depend  upon 
the  detailed  precipitation  field.  Researchers  in  the 
field  of  watershed  hydrology  realize  that  develop- 
ment of  this  discipline  will  require  the  improve- 
ment of  both  observation  and  prediction  methods. 
(See  W72-08904  thru  W72-08919)  (Knapp-USGS) 
W72-08903 


AGRICULTURAL  RESEARCH  SERVICE 
PRECD7ITATION  FACH-ITffiS  AND  RELATED 
STUDIES:  WALNUT  GULCH,  ARIZ., 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

D.  L.  Chery,  and  H.  B.  Osbom. 

In:  Report  ARS  41-176,  p  1-13,  June  1971.  1  fig,  2 

tab,  21  ref. 

Descriptors:  'Precipitation  gages,  'Networks, 
'Arizona,  'Data  collections,  'Data  processing, 
Meteorological  data,  Runoff  forecasting,  Rainfall, 
Snow,  Precipitation  (Atmospheric),  Demonstra- 
tion watersheds. 

Identifiers:  'Walnut  Gulch  Experimental 
Watershed  (Ariz). 


The  rain-gage  network  of  the  Walnut  Gulch 
watershed,  Arizona,  is  part  of  a  comprehensive 
research  program  to  determine  the  future  water 
yield  potential  of  semiarid  rangeland  watersheds  in 
the  Southwest  as  related  to  measures  for  their  con- 
servation and  sustained  production  of  forage, 
determine  optimum  utilization  of  water  yield  for 
local  and  downstream  uses,  and  obtain  informa- 
tion needed  for  planning  measures  for  flash  flood 
and  sediment  control.  Rainfall  is  sampled  by  a 
weighing  rain  gage  with  an  orifice  8  inches  in 
diameter.  Each  rain  gage  produces  an  analog 
recording  of  accumulated  rainfall  versus  time.  The 
rain-gage  records  are  digitized  with  an  analog-to- 
digital  converter  coupled  with  a  card  punch.  The 
data  in  punchcard  format  are  then  loaded  on  mag- 
netic tape  and  processed  by  a  checking  program 
that  checks  for  more  than  50  logical  or  possible 
error  situations.  A  list  of  the  data,  with  the  errors 
noted,  is  printed,  from  which  corrections  are 
prepared.  Corrections  to  the  tape  are  keypunched, 
and  the  data  tape  is  corrected  by  an  updating  pro- 
gram. After  the  corrections  have  been  made  and 
confirmed,  the  data  are  processed  by  a  tabulation 
program,  which  provides  a  printed  output  and  one 
tape  output.  The  average  annual  rainfall  over  the 
entire  58-square-mile  watershed  has  ranged  from 
7.1  to  14.2  inches  with  a  mean  of  11.3  inches  for 
1955-56.  The  year's  precipitation  falls  during  two 
distinct  periods  with  greatly  differing  charac- 
teristics. Winter  precipitation,  amounting  to  one- 
third  of  the  annual  total,  occurs  as  snow  or  rain  of 
wide  areal  extent  and  low  intensity.  Runoff  has 
never  been  recorded  from  winter  storms  except  on 
very  small  areas.  Most  of  the  remaining  two-thirds 
of  the  precipitation  falls  during  July,  August,  and 
September  as  a  result  of  intense  convective  thun- 
derstorms of  limited  areal  extent.  Practically  all  ru- 
noff results  from  this  type  of  storm.  Of  the  runoff- 
producing  portions  of  these  summer  storms,  80% 
have  been  observed  to  cover  4.5  sq  mi  or  less 
within  the  confines  of  the  Walnut  Gulch 
watershed;  however,  this  includes  many  storms 
falling  on  the  edge  of  the  area,  with  portions  of 
their  extent  not  measured.  (See  also  W72-08903) 
(Knapp-USGS) 
W72-08904 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  VERO  BEACH,  FLA., 

Agricultural     Research     Service,     Athens,     Ga. 

Southeast  Watershed  Research  Center. 

W.C.Mills. 

In:  Report  ARS  41-176,  p  15-20,  June  1971.  3  fig,  1 

tab,  6  ref . 

Descriptors:  'Precipitation  gages,  'Networks, 
•Florida,  *Data  collections,  *Data  processing, 
Meteorological  data,  Runoff  forecasting,  Rainfall- 
runoff  relationships,  Rainfall,  Precipitation  (At- 
mospheric), Demonstration  watersheds. 
Identifiers:  *Vero  Beach  experimental  watersheds 
(Fla). 

Precipitation  studies  are  conducted  on  three  ex- 
perimental watersheds  in  the  vicinity  of  Vero 
Beach,  Fla.,  as  an  integral  part  of  a  study  to  evalu- 
ate their  overall  hydrology.  Such  an  evaluation 
provides  hydrologic  information  for  the  develop- 
ment, control,  and  efficient  use  of  water  resources 
throughout  central  and  southern  Florida,  which  is 
rapidly  developing  its  agriculture.  Precipitation  oc- 
curs almost  exclusively  as  rainfall.  Mean  annual 
rainfall  is  53  inches  for  the  two  watersheds  near 
the  Atlantic  Coast  and  48  inches  for  the  inland 
watershed.  The  greater  portion  of  annual  rainfall 
normally  occurs  during  June  through  October 
(62%  for  the  coastal  areas  and  65%  for  the  inland 
watershed).  Most  extreme  rainfall  events  occur 
during  this  period,  and  many  of  them  are  as- 
sociated with  hurricanes.  November  through 
February  is  usually  dry;  only  14%  to  18%  of  the 
total  annual  rain  falls  during  this  period.  During 
March  through  May,  rainfall  amounts  are 
somewhat  between  those  for  the  wet  and  dry 
periods.  Curves  expressing  rainfall  depth-area 
relations  for  the  watersheds  indicate  greater  areal 


rainfall  variability  for  short-duration  storms  than 
for  long-duration  storms.  (See  also  W72-08903)  (K- 
napp-USGS) 
W72-08905 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILnTES  AND  RELATED 
STUDIES:  TD7TON,  GA., 

Agricultural    Research     Service,     Athens,     Ga. 

Southeast  Watershed  Research  Center. 

W.C.Mills. 

In:  Report  ARS  41-176,  p  21-24,  June  1971.  1  fig,  1 

tab. 

Descriptors:  'Precipitation  gages,  'Networks, 
'Georgia,  'Data  collections,  Data  processing, 
Meteorological  data,  Urbanization,  Runoff 
forecasting,  Rainfall-runoff  relationships,  Rain- 
fall, Precipitation  (Atmospheric),  Demonstration 
watersheds. 

Identifiers:  'Little  River  Experimental  Watershed 
(Ga). 

Little  River  experimental  watershed  near  Tifton, 
Ga.,  was  selected  in  1966  for  intensive  hydrologic 
investigations.  It  is  located  in  the  Southern  Coastal 
Plain  and  is  considered  to  be  generally  representa- 
tive of  upstream  agricultural  watersheds  in  a  large 
portion  of  this  land  resource  area.  Demands  upon 
water  resources  of  this  region  are  becoming 
greater  as  both  agricultural  and  industrial  uses  ex- 
pand. Information  to  be  gained  from  the  Little 
River  hydrologic  studies  is  needed  for  planning, 
development,  and  efficient  use  of  upstream  water 
resources  throughout  the  Coastal  Plain.  In  addi- 
tion, hydrologic  measurements  are  made  on  a 
small  adjacent  watershed,  which  is  becoming  ur- 
banized, to  provide  for  evaluation  of  urbanization 
effects  on  the  quantity  and  quality  of  streamflow. 
Precipitation  on  the  Tifton  watersheds  and  sur- 
rounding area  is  monitored  by  a  network  of  55 
digital-type  rain  gages  covering  a  250-square-mile 
area.  Precipitation  in  the  Tifton,  Ga.,  area  occurs 
almost  exclusively  as  rainfall.  Average  annual 
rainfall  for  a  47-year  record  at  the  Coastal  Plains 
Experiment  Station  at  Tifton  is  47.10  inches.  Ac- 
cording to  long-term  monthly  averages  at  this  sta- 
tion, there  is  a  very  pronounced  maximum  and 
minimum  in  the  seasonal  rainfall  distribution. 
Maximum  rain  occurs  in  midsummer  and 
minimum  in  autumn.  The  average  rainfall  for  July 
is  more  than  three  times  that  of  either  October  or 
November.  A  second  maximum  in  the  annual  rain- 
fall curve  occurs  in  March  and  a  second  minimum 
in  May;  however,  these  are  not  nearly  as 
pronounced  as  the  summer  and  autumn  extremes. 
Individual  summer  rains  are  usually  associated 
with  thunderstorm  activity,  and  the  areal  distribu- 
tion is  highly  variable.  For  15  major  summer  rains 
occurring  in  1967  and  1968,  average  rainfall  over 
the  Tifton  network  ranged  from  16%  to  50%  of 
maximum  recorded  point  rainfall.  (See  also  W72- 
08903)  (Knapp-USGS) 
W72-08906 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACHJTDES  AND  RELATED 
STUDIES:  REYNOLDS  CREEK,  IDAHO, 

Agricultural    Research    Service,    Boise,    Idaho. 

Northwest  Watershed  Research  Center. 

W.  R.  Hamon. 

In:  Report  ARS  41-176,  p  25-35,  June  1971.  9  fig,  3 

tab. 

Descriptors:  'Precipitation  gages,  'Networks, 
'Idaho,  'Data  collections,  Data  processing,  Snow, 
Rainfall,  Meteorological  data,  Runoff  forecasting, 
Precipitation  (Atmospheric),  Demonstration 
watersheds,  Calibrations. 

Identifiers:  'Reynolds  Creek  Experimental 
Watershed  (Idaho). 

A  dense  precipitation  gage  network  is  an  integral 
part  of  the  hydrologic  studies  in  the  Reynolds 
Creek  Experimental  Watershed  located  in 
southwestern  Idaho.  Overall,  the  study  is  to  gain  a 
better  understanding  of  the  role  of  the  land  and  the 


WATER  CYCLE -Field  02 
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influences  of  vegetation,  climate,  and  land 
management  on  the  movement  of  water  and  sedi- 
ment. Accurate  point  measurements  of  precipita- 
tion at  sufficient  sites  to  determine  the  temporal 
and  spatial  variations  in  precipitation  are  needed 
to  develop  a  predictive  hydrologic  model.  The 
Reynolds  Creek  Experimental  Watershed,  a 
rugged  90-square-mile  area  in  the  Owyhee  Moun- 
tains, forms  the  headwaters  of  a  north-flowing 
tributary  of  the  Snake  River.  The  lowest  elevation 
is  about  3,600  feet.  The  eastern  watershed  bounda- 
ry rises  to  about  5,000  feet;  the  western,  to  6,000 
feet;  and  the  southern,  to  a  peak  of  7,200  feet.  Iso- 
lated peaks  a  few  miles  south  and  west  reach 
elevations  of  8,000  feet.  Prevailing  winds  and  most 
precipitation  are  from  the  southwest.  Convective 
storms  during  the  summer  move  in  a  less  syste- 
matic fashion.  The  present  network  of  precipita- 
tion gages  consists  of  dual-gage  installations  with 
one  shielded  and  one  unshielded  recording  gage  at 
each  site.  The  original  unshielded  recording  gage 
network  installed  in  1960-61  was  replaced  by  the 
dual-gage  network  in  1967-68.  (See  also  W72- 
08903)  (Knapp-USGS) 
W72-08907 


AGRICULTURAL  RESEARCH  SERVICE 
PRECD7ITATION  FACDLnTES  AND  RELATED 
STUDIES:  TREYNOR,  IOWA, 

Agricultural  Research  Service,   Council  Bluffs, 

Mo. 

R.  G.  Spomer,  and  K.  E.  Saxton. 

In:  Report  ARS  41-176,  p  37-42,  June  1971.  4  fig,  1 

tab. 

Descriptors:  'Rain  gages,  'Soil  erosion,  'Gully 
erosion,  'Iowa,  'Demonstration  watersheds, 
'Land  use,  Networks,  Erosion,  Erosion  control, 
Hydrogeology,  Infiltration,  Rainfall-runoff  rela- 
tionships, Streamflow  forecasting,  Groundwater, 
Sedimentation,  Data  collections. 
Identifiers:  Trey  nor  Experimental  Watershed 
(Iowa). 

A  rain  gage  network  is  located  on  five  experimen- 
tal watersheds  in  the  deep  loess  soils  area  in 
Treynor,  western  Iowa,  where  gully  erosion  is  a 
severe  problem.  Each  watershed  contains  an  ac- 
tive gully  that  is  studied  to  determine  its  rate  of 
growth  and  the  volume  of  soils  voided.  The 
processes  that  cause  gully  growth,  such  as  surface 
runoff,  groundwater  seepage,  and  physical  soil 
behavior,  are  identified  and  their  relative  im- 
portance evaluated.  The  effect  of  land  use  above 
these  gullies  is  evaluated  by  maintaining  two 
watersheds  (75  and  83  acres)  in  contour  corn,  one 
(107  acres)  in  grass  cover,  one  (150  acres)  in  level- 
terraced  corn,  and  one  (389  acres)  in  level-terraced 
mixed  crops.  Other  objectives  include  hydrologic 
studies  of  surface  and  subsurface  flows. 
Hydrologic  boundaries  are  well  defined  for  both 
the  surface  water  and  groundwater,  and  all  varia- 
bles within  the  hydrologic  budget  are  being  mea- 
sured. Soil  erosion  from  the  watershed  surfaces  is 
calculated  from  suspended  sediment  samples  of 
the  surface  runoff.  These  erosion  rates,  which  do 
not  include  gully  erosion,  are  correlated  with  the 
land  use.  Soil  and  water  pollution  by  commercial 
fertilizer  is  studied  by  applying  two  rates  of 
nitrogen  and  phosphorus  on  the  watersheds. 
Nutrient  levels  of  the  crops,  soil,  groundwater, 
sediment,  and  streamflow  are  measured.  (See  also 
W72-08903)  (Knapp-USGS) 
W72-08908 


AGRICULTURAL  RESEARCH  SERVICE 
PRECD?ITATION  FACDLITDIS  AND  RELATED 
STUDIES:  OXFORD,  MISS., 

Agricultural    Research    Service,    Oxford,    Miss. 

Sedimentation  Lab. 

A.  J.  Bowie. 

In:  Report  ARS  41-176,  p  43-50,  June  1971.  3  fig,  5 

tab. 

Descriptors:  'Rain  gages,  'Demonstration 
watersheds,  'Mississippi,  'Erosion,  'Sediment 
yield,    Networks,    Rainfall-runoff    relationships, 
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Rainfall,     Precipitation     (Atmospheric),     Urban 
hydrology,  Urban  runoff,  Sedimentation,  Ground- 
water, Infiltration,  Data  collections. 
Identifiers:  'Oxford  (Miss),  'Pigeon  Roost  Creek 
watershed  (Miss). 

A  sedimentation  research  project  in  the  Pigeon 
Roost  Creek  Watershed,  Marshall  County,  Miss., 
was  initiated  in  September  1956.  Studies  on  Toby 
Tubby  Creek  Watershed  at  Oxford,  Miss.,  began 
during  the  latter  part  of  1959.  The  gaging  site  for 
this  1,000-acre  urban  watershed  is  located  ad- 
jacent to  the  Sedimentation  Laboratory.  In  the  in- 
strumentations of  the  watersheds  for  runoff  and 
sediment-yield  investigations,  the  rain-gage  net- 
work was  designed  to  describe  precipitation 
events.  The  objectives  are  to  furnish  precipitation 
data  useful  in  studies  of  runoff,  sediment  yields, 
groundwater  recharge,  and  the  potential  of  rainfall 
to  cause  erosion.  Precipitation  data  have  been  col- 
lected for  13  years  on  the  Pigeon  Roost  Creek 
Watershed  and  9  years  on  the  Toby  Tubby  Creek 
Watershed.  The  IBM  360  computer  is  used  to  com- 
pute the  desired  output.  A  long-term  (48  years) 
precipitation  record,  collected  at  a  nearby  ESS  A 
station,  is  available  for  comparison  with  the 
Pigeon  Roost  Creek  precipitation  data.  Precipita- 
tion for  several  storms  was  computed  by  the 
isohyetal  and  Thiessen  methods.  In  a  comparison 
of  the  two  methods,  discrepancy  was  induced  by 
the  Thiessen  method  for  heavy  convective  storms 
centered  along  the  watershed  boundary.  For  most 
storms,  however,  the  Thiessen  method  is  con- 
sidered to  be  fairly  accurate  and  is  used  to  com- 
pute the  precipitation  for  each  of  the  sub- 
watersheds  in  the  study  area.  (See  also  W72-08903) 
(Knapp-USGS). 
W72-08909 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDDIS:  EKALAKA,  MONT. 

Agricultural    Research    Service,    Sidney,    Mont. 

Northern  Plains  Soil  and  Water  Research  Center. 

E.  L.  Neff . 

In:  Report  ARS  41-176,  p  51-55,  June  1971.  3  fig,  3 

tab. 

Descriptors:  *Rain  gages,  'Montana,  'Demonstra- 
tion watersheds,  'Land  use,  Hydrologic  data, 
Meteorological  data,  Data  collections,  Erosion, 
Rainfall-runoff  relationships,  Water  balance,  Net- 
works, Instrumentation. 
Identifiers:  'Ekalaka(Mont). 

To  study  the  effects  of  selected  range  management 
practices  on  the  hydrology  and  vegetation  of  pan- 
spot  and  saline  upland  range  sites  in  southeastern 
Montana,  a  dense  network  of  rain  gages  provides 
quantitative  measurements  of  precipitation.  The 
research  site  is  located  approximately  15  miles 
south  of  Ekalaka,  Carter  County,  Mont.  Two-acre 
watersheds  are  constructed  on  three  representa- 
tive research  sites,  each  characteristic  of  one  main 
soil-vegetation  complex  found  in  saline  upland  and 
panspot  ranges.  Also,  at  each  site  recording  pit 
gages  are  installed  with  the  orifices  at  ground  level 
to  measure  the  differences  in  catch  due  to  wind  in- 
fluence. At  Ekalaka,  15  miles  north  of  the  research 
area,  annual  precipitation  has  ranged  from  about  6 
inches  in  1936  to  over  22  inches  in  1963,  with  the 
average  annual  amount  being  about  14  inches.  Al- 
most 80%  of  the  annual  precipitation  results  from 
convective  storm  activity  during  the  warm  season, 
April  through  September,  with  the  months  of  May 
and  June  averaging  about  2.5  inches  each.  This 
network  is  designed  to  provide  quantitative  mea- 
surements of  precipitation  input  to  small  areas  for 
intensive  hydrologic  investigations.  When  the  net- 
work has  been  operated  long  enough  to  provide  a 
good  measure  of  precipitation  variability  within 
sites,  it  will  be  reduced  to  only  those  gages  neces- 
sary to  measure  input  within  acceptable  limits. 
(See  also  W72-08903)  (Knapp-USGS) 
W72-08910 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACDLmES  AND  RELATED 
STUDD2S:  ALAMOGORDO  CREEK,  N.  MEX., 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

D.  L.  Chery,  and  H.  B.  Osbom. 

In:  Report  ARS  41-176,  p  57-63,  June  1971.  1  fig,  1 

tab,  7  ref. 

Descriptors:  'Rain  gages,  'Demonstration 
watersheds,  'New  Mexico,  'Data  collections, 
Meteorological  data,  Hydrologic  data,  Sediment 
yield,  Sedimentation,  Rainfall,  Precipitation  (At- 
mospheric), Arid  lands,  Instrumentation. 
Identifiers:  Alamogordo  Creek  Experimental 
Watershed  (N  Mex). 

The  rain-gage  network  of  the  Alamogordo  Creek 
Experimental  Watershed,  New  Mexico  is  part  of  a 
comprehensive  research  program  to  (1)  determine 
the  future  water  yield  potential  of  semiarid  range- 
land  watersheds  in  the  Southwest  as  related  to 
measures  for  their  conservation  and  sustained 
production  of  forage,  (2)  determine  optimum 
utilization  of  water  yield  for  local  and  downstream 
uses,  and  (3)  obtain  information  needed  for 
planning  and  designing  measures  for  flash  flood 
and  sediment  damage  control.  The  specific  objec- 
tives of  the  precipitation  study  are  to  develop 
methods  for  evaluating  rainfall  amounts  and  rates 
for  semiarid  rangelands  in  the  Southwest;  to  deter- 
mine seasonal  distribution  of  precipitation;  to 
determine  frequency,  amount,  and  areal  extent  of 
storms;  and  to  determine  pertinent  characteristics 
of  rainfall  with  respect  to  runoff  and  sediment 
movement.  (See  also  W72-08903)  (Knapp-USGS) 
W72-08911 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDBES:  COSHOCTON,  OHIO, 

North    Appalachian    Experimental    Watershed, 

Coshocton,  Ohio. 

J.  L.  McGuinness. 

In:  Report  ARS  41-176,  p  65-69,  June  1971.  1  fig,  3 

tab,  19  ref. 

Descriptors:  'Rain  gages,  'Networks,  'Ohio, 
'Appalachian  Mountain  Region,  'Meteorological 
data,  Data  collections,  Water  yield,  Demonstra- 
tion watersheds,  Rainfall-runoff  relationships,  Ru- 
noff forecasting,  Hydrologic  data,  Instrumenta- 
tion. 

Identifiers:  'Coshocton  (Ohio),  'North  Appalachi- 
an Experimental  Watershed  (Ohio). 

A  network  of  recording  rain  gages  was  established 
at  the  North  Appalachian  Experimental 
Watershed  near  Coshocton,  Ohio,  in  the  late 
1930's  and  has  been  maintained  with  few  changes 
to  the  present.  Topography  of  the  area  varies  from 
rolling  to  hilly.  This  site  was  chosen  because  it 
typifies  much  of  the  agricultural  land  in  the  un- 
glaciated  Allegheny  Plateau,  an  area  covering 
parts  of  southeastern  Ohio,  western  Pennsylvania, 
western  West  Virginia,  and  a  portion  of  eastern 
Kentucky.  The  rain-gage  network  was  established 
to  measure  the  temporal  and  areal  variations  in 
precipitation  for  40  gaged  experimental 
watersheds  ranging  from  0.6  to  17,500  acres.  In  ad- 
dition, the  network  furnishes  information  which  is 
useful  in  supplementing  published  generalized 
weather  information.  The  close  spacing  of  the 
research  gages  permits  studies  on  a  meso  scale  in- 
stead of  the  more  prevalent  macro  scale  studies. 
Annual  precipitation  over  the  North  Appalachian 
Experimental  Watershed  averages  just  over  37 
inches.  Winter  precipitation,  mainly  due  to 
cyclonic  storms,  is  generally  of  low  intensity  but 
long  duration  and  covers  large  areas.  The  average 
winter  produces  about  26  inches  of  snow.  After 
melting,  this  is  about  16%  of  the  normal  16.81 
inches  of  November  to  April  precipitation.  The 
ground  is  usually  bare  of  snow  but  snowmelt  does 
make  an  occasional  contribution  to  runoff. 
Summer  precipitation  is  characterized  by  convec- 
tional  rains  of  high  intensity  but  short  duration. 
These  storms  are  erratic  in  their  areal  distribution, 


but  they  tend  to  cover  smaller  areas  than  the 
winter   storms.    (See   also   W72-08903)   (Knapp- 
USGS) 
W72-08912 


AGRICULTURAL        RESEARCH        SERVICE 

PRECIPITATION  FACILITHiS  AND  RELATED 

STUDD2S:  CHICKASH A,  OKLA., 

Agricultural  Research  Service,  Chickasha,  Okla. 

Southern    Great    Plains    Watershed    Research 

Center. 

A.  D.  Nicks. 

In:  Report  ARS  41-176,  p  71-81,  June  1971.  5  fig,  2 

tab,  8  ref. 

Descriptors:  'Rain  gages,  'Networks,  'Data  col- 
lections, 'Oklahoma,  'Rainfall-runoff  relation- 
ships, Water  yield,  Instrumentation,  Hydrologic 
data,  Meteorological  data,  Depth-area-duration 
analysis,  Runoff  forecasting,  Demonstration 
watersheds. 

Identifiers:  'Washita  River  Watershed  (Okla), 
Chickasha  (Okla). 

In  1960  comprehensive  research  was  initiated  on 
the  Washita  River  watershed  in  Oklahoma  to 
determine  the  changes  that  may  take  place  in  the 
flood  flows,  water  and  sediment  yields,  and  chan- 
nel characteristics  of  the  main  stem  of  the  river  as 
a  result  of  the  installation  of  upstream  conserva- 
tion works.  An  important  goal  was  a  reliable  as- 
sessment of  the  precipitation  input  to  the  area.  To 
provide  for  this  assessment,  a  rain-gage  network 
was  designed  and  installed  on  the  study  reach. 
Other  specific  objectives  are  (1)  to  develop  basic 
information  on  amounts,  duration,  areal  and 
seasonal  distribution,  storm  paths,  and  other 
characteristics  of  precipitation  affected  by  geo- 
graphic location,  topography,  and  other  factors; 
(2)  to  determine  and  evaluate  precipitation 
parameters  useful  in  estimating  runoff;  and  (3)  to 
relate  point  precipitation  measurements  to  mean 
precipitation  on  various-size  watersheds.  The  rain- 
gage  network  consists  of  a  uniform  network  of 
recording  gages  spaced  on  a  3-by-3-mile  grid.  The 
basic  network  includes  168  gages.  The  network 
area  is  in  a  region  of  moist  to  dry  subhumid  cli- 
mate. Normal  annual  precipitation  according  to 
U.S.  Weather  Bureau  data  varies  from  33  inches 
on  the  east  to  28  inches  on  the  west  edge  of  the 
network.  The  normal  for  Chickasha,  near  the 
center  of  the  area,  is  31.60  inches.  About  98%  of 
the  yearly  precipitation  occurs  as  rainfall.  (See 
also  W72-08903)  (Knapp-USGS) 
W72-08913 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACDLmES  AND  RELATED 
STUDffiS:  KLINGERSTOWN,  PA., 

Agricultural  Research  Service,  University  Park, 

Pa.  Northeast  Watershed  Research  Center. 

J.  C.  Carr. 

In:  Report  ARS  41-176,  p  83-87,  June  1971.  4  fig,  1 

tab. 

Descriptors:  'Precipitation  gages,  'Pennsylvania, 

'Networks,     'Data     collections,     Climatology, 

Hydrologic    data,    Meteorological    data,    Water 

yield,  Demonstration  watersheds. 

Identifiers:  Mahan tango  Experimental  Watershed 

(Penn). 

The  Northeast  Watershed  Research  Center  was 
established  in  1966.  The  purpose  is  to  study  the  in- 
teraction of  land  and  water  resources  in  an  agricul- 
tural environment  with  major  research  areas  in  en- 
gineering hydrology  and  water  quality.  The  prin- 
cipal unit  of  research  is  the  agricultural  watershed, 
in  which  outputs  can  be  balanced  against  inputs. 
The  162-square-mile  Mahantango  watershed, 
Pennsylvania,  was  instrumented  with  a  network  of 
43  rain  gages  and  seven  stream-gaging  stations. 
Other  data  for  selective  research  projects  are  pan 
evaporation,  wind  movement,  temperature  and 
humidity,  soil  moisture,  radiation,  snow  depth, 
and  groundwater  levels.  (See  also  W72-08903)  (K- 
napp-USGS) 
W72-08914 


WATER  CYCLE -Field  02 
Precipitation  — Group  2B 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  COTTONWOOD,  S.  DAK., 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City.  Inst,  of  Atmospheric  Sciences. 

C.  L.  Hanson. 

In:  Report  ARS  41-176,  p  89-92,  June  1971.  2  fig,  3 

tab,  2  ref . 

Descriptors:  'Precipitation  gages,  'Networks, 
'South  Dakota,  'Grasslands,  Instrumentation, 
Data  collections,  Hydrologic  data,  Meteorological 
data,  Land  use,  Pastures,  Water  balance,  Rainfall- 
runoff  relationships,  Demonstration  watersheds. 
Identifiers:  'Cottonwood  (S.  Dak). 

The  Cottonwood  Range  Field  Station  is  approxi- 
mately 75  miles  east  of  Rapid  City  and  is  a  part  of 
the  South  Dakota  Agricultural  Experiment  Sta- 
tion. Watershed  study  areas  were  established  in 
each  of  three  differentially  grazed  pastures  in 
1962.  Confining  dikes  were  constructed  on  four  2- 
acre  contiguous  watersheds  on  each  of  the  three 
pastures.  The  soils  are  slowly  permeable,  heavy 
clays  derived  from  the  Pierre  Formation  with 
slopes  averaging  7.8%.  Each  set  of  watersheds  has 
a  northeast  aspect.  The  lightly  and  heavily  grazed 
watersheds  he  about  one-quarter  mile  on  either 
side  of  the  moderate  watersheds.  Two-foot  H- 
flumes  and  FW-1  waters tage  recorders  measure 
runoff.  Four  8-inch  recording  rain  gages  measure 
the  precipitation  on  each  set  of  watersheds.  The 
mean  annual  precipitation  at  the  experiment  sta- 
tion headquarters  is  15.22  inches  and  has  ranged 
from  7.13  inches  in  1936  to  27.62  inches  in  1915. 
During  the  growing  season,  thunderstorms  are  as- 
sociated with  most  of  the  precipitation,  and  there- 
fore there  is  a  wide  range  of  amounts  and  intensi- 
ties of  rain.  June  is  the  month  of  highest  precipita- 
tion with  an  average  of  2.99  inches.  The  driest 
month  is  December  when  the  average  precipitation 
is  0.35  inch.  (See  also  W72-08903)  (Knapp-USGS) 
W72-08915 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  NEWELL,  S.  DAK., 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City.  Inst,  of  Atmospheric  Sciences. 

E.  L.Hanson. 

In:  Report  ARS  41-176,  p  93-96,  June  1971.  1  fig,  3 

tab,  4  ref. 

Descriptors:  'Rain  gages,  'Networks,  'South 
Dakota,  'Water  yield,  'Sediment  yield,  Instru- 
mentation, Data  collections,  Hydrologic  data, 
Meteorological  data,  Land  use,  Pastures,  Grass- 
lands, Demonstration  watersheds. 
Identifiers:  'Newell  (S.  Dak). 

A  network  of  17  recording  rain  gages  are  dis- 
tributed over  a  1 ,000-square-mile  area  of  western 
South  Dakota.  The  rain-gage  network  is  used 
primarily  to  measure  precipitation  for  developing 
methods  for  estimating  water  and  sediment  yields 
from  rangeland  watersheds.  To  accomplish  these 
objectives,  32  watersheds  on  moderately  coarse- 
textured  soils  and  26  on  fine-textured  soils  were 
selected  and  instrumented  in  1962.  The  mean  an- 
nual precipitation  at  the  Newell  Experiment  Sta- 
tion is  15.47  inches  and  has  ranged  from  6.64 
inches  in  1911  to  28.04  inches  in  1946.  During  the 
growing  season,  thunderstorms  are  associated 
with  most  of  the  precipitation,  and,  therefore, 
there  is  a  wide  range  of  amounts  and  intensities  of 
rain.  June  is  the  month  of  highest  precipitation 
with  an  average  of  3.07  inches.  Driest  months  are 
December  through  February,  which  receive  about 
0.4  inch  of  precipitation  each.  (See  also  W72- 
08903)  (Knapp-USGS) 
W72-08916 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  RTESEL,  TEX., 

Agricultural     Research     Service,     Riesel,     Tex. 
Blacklands  Experimental  Watershed. 
W.  G.  Knisel,  Jr.,  and  R.  W.  Baird. 


In:  Report  ARS  41-176,  p  97-102,  June  1971.  4  fig, 
3  tab. 

Descriptors:  'Rain  gages,  'Networks,  'Texas, 
•Sedimentation,  'Water  balance,  Depth-area-du- 
ration analysis,  Storm  runoff,  Meteorological 
data,  Hydrologic  data.  Data  collections,  Instru- 
mentation, Demonstration  watersheds. 
Identifiers:  'Blacklands  Experimental  Watershed 
(Tex). 

Precipitation  data  have  been  collected  in  the 
Blacklands  Experimental  Watershed  near  Riesel, 
Tex.,  since  1937.  Rain-gage  networks  of  various 
densities  have  been  maintained  on  the  9.6-square- 
mile  area  for  32  years.  The  primary  objective  of 
the  rain-gage  network  is  to  furnish  basic  data  for 
runoff,  groundwater,  and  sedimentation  studies  in 
the  watershed.  Other  objectives  are  to  determine 
(1)  rainfall  variability  over  small  areas,  (2)  rainfall 
depth-area  relationships,  (3)  storm  sequence  rain- 
fall, and  (4)  rainfall  depth-frequency  relationships. 
Average  annual  precipitation  was  33.63  inches  for 
1937-68.  Most  of  the  precipitation  was  associated 
with  Canadian  continental  and  Pacific  maritime 
frontal  movements.  The  largest  monthly  amounts 
normally  occur  in  April,  May,  and  June.  (See  also 
W72-08903)  (Knapp-USGS) 
W72-08917 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACHJTTES  AND  RELATED 
STUDIES:  SONORA  (SUTTON  COUNTY),  TEX., 

Agricultural    Research    Service,     Riesel,    Tex. 

Blacklands  Experimental  Watershed. 

W.  G.  Knisel,  Jr.    J 

In:  Report  ARS  41-176,  p  103-107,  June  1971.  3  fig, 

2  tab. 

Descriptors:  'Raingages,  'Networks,  'Texas, 
'Data  collections,  Rainfall-runoff  relationships, 
Water  yield,  Sediment  yield,  Depth-area-duration 
analysis,  Storm  runoff,  Hydrologic  data, 
Metoerological  data,  Demonstration  watersheds. 
Identifiers:  'Sonora  (Tex),  'Lowrey  Draw 
watershed  (Tex). 

Precipitation  data  have  been  collected  in  the 
Lowrey  Draw  Watershed  near  Sonora  (Sutton 
County),  Tex.,  since  June  1961.  Lowrey  Draw 
Watershed  lies  within  the  Edwards  Plateau  physio- 
graphic area.  The  plateau  proper  is  a  smooth 
upland  surface  with  little  relief  and  is  dissected  by 
relatively  deep,  narrow  valleys  arranged  in  a 
dendritic  pattern.  Approximately  40%  of  the  area 
is  upland  and  60%  has  moderate  to  steep  slopes  on 
the  valley  sides.  Elevation  of  the  watershed  ranges 
from  2,125  to  2,400  feet  above  mean  sea  level.  The 
primary  objective  of  the  rain-gage  network  in  the 
Lowrey  Draw  Watershed  is  to  furnish  basic  data 
for  runoff,  groundwater,  and  sedimentation  stu- 
dies in  the  basin.  Other  objectives  are  to  determine 
(1)  rainfall  variability  over  small  areas,  (2)  rainfall 
deplh-area  relationships,  and  (3)  storm  sequence 
rainfall.  Average  annual  precipitation  at  Sonora 
was  22.19  inches  for  1962-68  inclusive.  Precipita- 
tion for  the  months  of  April,  May,  and  September 
resulted  largely  from  Canadian  continental  and 
Pacific  maritime  frontal  movements.  Convective 
thunderstorms  characterized  by  high  intensity  and 
short  duration  accounted  for  significant  rainfall 
amounts  in  June,  July,  and  August.  Little  rainfall 
occurred  during  the  winter  (November  through 
March).  (See  also  W72-08903)  (Knapp-USGS) 
W72-08918 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILmES  AND  RELATED 
STUDIES:  DANVILLE,  VERMONT, 

Agricultural  Research  Service,  Danville,  Vt.  Soil 

and  Water  Conservation  Research  Div. 

R.  L.  Hendrick. 

In:  Report  ARS  41-176,  p  109-1 17,  June  1971.  3  fig, 

3  tab,  9  ref. 

Descriptors:  'Precipitation  gages,  'Vermont, 
'Snow   surveys,    'Water  balance,   Water  yield, 


Rainfall-runoff  relationships,  Topography, 
Hydrologic  data,  Meteorological  data,  Data  collec- 
tions, Demonstration  watersheds.  Instrumenta- 
tion. 

Identifiers:  'Sleepers  River  Experimental 
Watershed  (Vt). 

In  1957,  the  Agricultural  Research  Service 
selected  the  43-square-mile  Sleepers  River  basin  in 
northeastern  Vermont  for  the  establishement  of  a 
research  watershed.  The  research  is  designed  to 
develop  understanding  and  to  improve  prediction 
of  the  hydrologic  and  water-related  environmental 
processes  in  the  water  source  regions  of  New  En- 
gland. The  Sleepers  River  watershed  is  a  drainage 
area  typical  of  the  formerly  glaciated  rural  New 
England  highlands  in  terms  of  topography,  land 
use,  vegetation  patterns,  geology,  and  climate.  As 
a  small  source  area  for  the  upper  Connecticut 
River,  the  Sleepers  River  is  a  part  of  the  largest, 
most  developed,  and  increasingly  the  most  critical 
river  water  system  in  New  England,  thereby 
providing  direct  resource  and  conservation  appli- 
cations for  research  studies.  The  watershed  is 
characteristic  of  cold  climate,  upland,  rural  New 
England  with  small  dairy  farms,  small  villages,  and 
forested  hills.  Elevations  range  from  660  to  2,590 
feet,  with  a  general  slope  and  drainage  from  west- 
northwest  toward  east-southeast.  The  spatial 
variation  of  annual  precipitation  from  30  to  45 
inches  in  clearly  related  to  elevation;  this  effect  of 
greater  precipitation  at  higher  elevations  is  most 
pronounced  in  winter.  More  than  one-half  of  the 
annual  runoff  usually  occurs  during  April  and 
May.  (See  also  W72-08903)  (Knapp-USGS) 
W72-08919 


ESSA:  A  DISSEMINATOR  AND  USER  OF  ET 
DATA, 

Environmental  Data  Service,  Silver  Spring,  Md. 

Lab.  for  Environmental  Data  Search. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08921 


THE  RELATIVE  EFFICIENCY  OF  THE  DENSI- 
TY OF  RAIN-GAGE  NETWORKS, 

Institute    for    Land    and    Water    Management 

Research,  Wageningen  (Netherlands). 

P.  T.  Stol. 

Journal  of  Hydrology,  Vol  15,  No  3,  p  193-208, 

March  1972.  8  fig,  5  tab,  14  ref. 

Descriptors:  'Rain  gages,  'Instrumentation, 
'Calibrations,  'Network  design,  Networks, 
Statistics,  Data  collections,  Hydrologic  data, 
Water  balance,  Rainfall,  Precipitation  (At- 
mospheric). 
Identifiers:  'Netherlands. 

A  dense  network  of  rainfall  stations  gives  highly 
correlated  results  in  neighboring  stations.  To  avoid 
the  establishment  of  a  too  dense  network,  evalua- 
tion of  the  properties  of  a  network  in  a  given  area 
has  to  be  carried  out.  For  this  reason  the  intersta- 
tion  correlation-distance  relationship  was 
analyzed  for  a  network  of  rainfall  stations  in  the 
eastern  part  of  the  Netherlands.  Two  models  are 
used  to  fit  the  plot  of  each  month.  Both  models  are 
of  the  negative  exponential  type,  the  first  one  with 
a  linear  relation  between  distances,  the  second  one 
with  a  quadratic  relation  between  distances.  Ex- 
trapolation of  each  model  to  zero  distance  does 
not  result  in  a  correlation  coefficient  equal  to  1. 
Discrepancies  from  this  value  are  considered  to 
represent  all  exposure  variations  of  the  instrument 
and  of  the  environment  as  well.  Better  results  than 
those  obtained  by  extrapolating  the  model  to  zero 
distance  cannot  be  expected  with  the  same  devices 
in  the  same  area.  The  efficiency  of  the  network 
must  be  given  in  a  relative  sense,  eliminating  the 
disturbing  influences  of  all  exposure  variations. 
(Knapp-USGS) 
W72-08940 


CONTROLLED  ATMOSPHERIC  CONVECTION 
IN  AN  ENGINEERED  STRUCTURE, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
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Field  02— WATER  CYCLE 
Group  2B — Precipitation 


V.  P.  Stan,  D.  A.  Anati,  and  N.  E.  Gaut. 

Nordic  Hydrology,  Vol  3,  No  1,  p  1-21,  1972. 1  fig. 

NSF  Grant  GA-1310X. 

Descriptors:    'Convection,    'Rainfall,    'Artificial 
precipitation,  'Weather  modification,  Condensa- 
tion, Air  circulation,  Atmosphere,  Heat  transfer, 
Mass  transfer,  Humidity,  Momentum  transfer. 
Identifiers:  'Aerology. 

The  momentum  theorem  of  classified 
hydrodynamics  is  applied  to  a  scheme  for  con- 
trolled atmospheric  convection  within  a  vertical 
tube  of  large  height  and  diameter,  open  at  both 
ends,  for  which  the  name  aerological  accelerator  is 
suggested.  The  interior  thermodynamic  process  is 
moist  adiabatic,  although  departures  from  this 
ideal  case  must  be  considered.  Condensation  and 
consequent  latent  heat  release  renders  unnecessa- 
ry any  external  drive,  save  for  a  proper  supply  of 
moist  air.  The  most  important  practical  application 
of  the  device  is  the  production  of  fresh  water  from 
atmospheric  water  vapor.  A  year  of  daily 
soundings  from  the  aerological  station  at 
Brownsville,  Texas,  is  analyzed  to  examine  the 
probable  success  of  the  procedure.  The  theoretical 
results  are  encouraging,  but  questions  and 
problems  remain.  (Knapp-USGS) 
W72-09003 


POLE-TO-POLE  WATER  BALANCE  FOR  THE 
IGY  FROM  AEROLOGICAL  DATA, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-09004 


MULTIVARIATE  RAINFALL  GENERATOR 
FOR  ANNUAL,  SEASONAL,  MONTHLY,  AND 
DAILY  EVENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09083 


2C.  Snow,  Ice,  and  Frost 


NATURAL  AND  MAN-INDUCED 

DISTURBANCES  OF  PERMAFROST  TERRANE, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  N.H. 
R.  K.  Haugen,  and  J.  Brown. 
In:  Environmental  Geomorphology,  Proceedings 
of  1st  Annual  Geomorphology  Symposia  Series, 
held  at  Binghamton,  N  Y,  Oct  16-17,  1970:  State 
University  of  New  York  at  Binghamton,  Publica- 
tions in  Geomorphology,  p  139-149,  August  1971.  7 
fig,  7  ref. 

Descriptors:  'Permafrost,  'Environmental  ef- 
fects, Environmental  engineering,  'Land  use, 
Thawing,  Land  subsidence,  Frozen  ground,  Arc- 
tic, Cold  regions,  Ice,  Tundra,  Geomorphology. 
Identifiers:  Environmental  protection  (Per- 
mafrost). 

The  extreme  sensitivity  of  permafrost  terrane  to 
disturbance  is  particularly  evident  in  the  ice-rich 
permafrost  regions  of  Alaska.  Problems  arise 
because  of  the  fragile  equilibrium  between  the  sur- 
face cover  and  the  underlying  wet  soils  and  per- 
mafrost. The  susceptibility  of  permafrost  terrane 
to  degradation  is  primarily  related  to  the  insulation 
qualities  of  the  surface  layer,  and  the  ice  content 
of  the  frozen  soil  beneath  it.  In  the  north  where  the 
surface  organic  layer  is  the  thinnest  and  the  ice 
content  of  the  soil  is  highest,  sensitivity  to 
disturbance  is  the  greatest.  In  the  southern  per- 
mafrost zones,  the  organic  mat  is  thicker,  un- 
derground ice  is  discontinuous  and  often  without 
surface  expression,  so  the  likelihood  of  degrada- 
tion effects  is  more  difficult  to  predict.  In  study 
plots,  ground  temperatures  under  various  surface 
treatments  have  been  measured  over  a  period  of 
years,  as  well  as  the  present  condition  of 
disturbances  which  occurred  many  years  ago. 
Some  engineering  practices  which  permit  human 


activity  with  minimum  permafrost  degradation  are 
summarized.  (See  also  W72-08510)  (Knapp-USGS) 
W72-08515 


STREAMFLOW  RECORDS  OF  THE  SNOWY 
MOUNTAINS  REGION,  AUSTRALIA,  1966  TO 
1970. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-08517 


TRACE  METAL  ASSOCIATIONS  IN  SUB-AR- 
CTIC AND  ARCTIC  MARINE  ENVIRON- 
MENTS. WORK  IN  PROGRESS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08550 


LIST  AND  LOCATION  OF  SNOW  COURSES 
AND  SOH.  MOISTURE  STATIONS. 

Colorado  Agricultural  Experiment  Station,  Fort 
Collins. 

Available  from  NTIS,  Springfield,  Va,  22151  as 
N71-36756-Price  $3.00  paper  copy;  $0.95 
microfiche.  1971.  16  p,  8  fig,  8  tab. 

Descriptors:  'Snow  surveys,  'Soil  moisture,  'Sta- 
tions, 'Colorado,  'New  Mexico,  Watersheds, 
Networks,  Data  collections,  Hydrogeology,  In- 
dexing, Sites,  Elevation,  Documentation. 

A  list  of  225  snow  courses  and  soil  moisture  sta- 
tions in  Colorado  and  New  Mexico  shows  the  loca- 
tion and  elevation  for  each  station.  The 
watersheds  included  in  the  list  are:  in  Colorado- 
South  Platte  River,  Arkansas  River,  Upper  Rio 
Grande,  Gunnison  River,  Colorado  River,  Yampa 
River,  White  River,  and  North  Platte  River;  in 
New  Mexico-the  Rio  Grande;  and  in  Colorado 
and  New  Mexico— San  Miguel  River,  Dolores 
River,  and  San  Juan  River.  (Woodard-USGS) 
W72-08814 


LANDSCAPE  OF  NORTHERN  GREENLAND, 

Geological  Survey,  Arlington,  Va.  Military  Geolo- 
gy Branch. 
W.  E.  Davies. 

Army  Cold  Regions  Research  and  Engineering 
Laboratory  Special  Report  164,  March  1972.  67  p, 
23  fig,  7  plate,  1  tab,  78  ref.  ARPA  Order  1615. 

Descriptors:      'Topography,     'Geomorphology, 

'Aerial  photography,  'Arctic,  Cold  regions,  Polar 

regions,   Tundra,   Permafrost,   Terrain   analysis, 

Mapping,  Military  aspects,  Surveys,  Topographic 

mapping. 

Identifiers:  'Greenland. 

The  terrain,  geomorphology,  physiography  and 
general  environmental  setting  of  Northern  Green- 
land are  described.  A  new  physiographic  classifi- 
cation for  Northern  Greenland  is  proposed.  Three 
basic  concepts  have  been  followed  in  establishing 
the  physiographic  divisions:  (1)  the  divisions  have 
been  established  to  be  applicable  to  all  of  Green- 
land; (2)  they  have  been  correlated  as  far  as  prac- 
ticable with  those  already  established  in  Canada; 
and  (3)  to  be  systematic,  they  follow  the  general 
criteria  and  scheme  established  by  Fenneman  and 
others  for  the  United  States.  A  terrain  classifica- 
tion of  this  area  is  also  presented  with  an  emphasis 
toward  cross-country  operation  of  air  cushion 
vehicles.  A  number  of  specific  conditions  are 
discussed  such  as:  landform;  terrain,  including  re- 
lief and  slope  relief  features,  their  height,  spacing 
and  orientation;  stream  frequency;  vegetation;  soil 
types;  and  winter  conditions.  Additional  informa- 
tion is  provided  on  relief  and  conditions  associated 
with  summer  and  winter  shore  ice.  The  detailed 
geomorphology  of  five  selected  areas  was  mapped 
at  scales  of  1 :  100,000.  (Knapp-USGS) 
W72-08822 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACDLITDIS  AND  RELATED 
STUDIES:  DANVILLE,  VERMONT, 

Agricultural  Research  Service,  Danville,  Vt.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08919 


SNOW  AND  ICE  MELT  AS  INDICATORS  OF 
HYDROLOGIC  CONDITIONS,  EXPLORATORY 
STUDY, 

South  Dakota  State  Univ.,  Brookings.  Remote 

Sensing  Inst. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08999 


HYDROGEOLOGY  OF  THE  FROZEN  ZONE  OF 
THE  LITHOSPHERE  (OSOBENNOSTI 

GIDROGEOLOGH  MERZLOY  ZONY 

LITOSFERRY), 

N.  A.  Vel'mina. 

Izdatel'stvo  'Nedra',  Moscow,  1970.  326  p. 

Descriptors:  'Hydrogeology,  'Geomorphology, 
'Frozen  ground,  'Permafrost,  'Groundwater, 
Groundwater  basins,  Groundwater  movement, 
Groundwater  recharge,  Aquifers,  Alluvial 
aquifers,  Artesian  aquifers,  Water  types,  Springs, 
Rivers,  Valleys,  Rocks,  Freezing,  Thawing,  Clas- 
sification, Investigations. 

Identifiers:  'USSR,  'Siberia,  'Cryohydrogeology, 
'Geocryology,  'Lithosphere,  Patterned  ground, 
Ground  ice,  Ice  lenses,  Taliks,  Thermokarst. 

A  study  of  the  hydrogeology  of  the  frozen  zone  of 
the  lithosphere,  which  covers  about  one-half  of 
the  USSR  and  about  80%  of  Siberia,  was  based  on 
investigations  in  the  Arctic,  Soviet  Far  East,  Chu- 
kot National  District,  Transbaikalia,  and  Central, 
Southern,  and  Eastern  Yakutsk  ASSR.  Special  at- 
tention is  given  to  the  occurrence,  movement, 
recharge,  and  discharge  of  groundwater  and  to  its 
classification,  based  on  its  relation  to  frozen 
ground  and  surrounding  rocks  and  on  its  subsur- 
face distribution.  Three  groundwater  zones  are 
distinguished:  (1)  an  upper  zone  above  the  per- 
mafrost, containing  seasonally  circulating  infil- 
trated water  and  meltwater;  (2)  a  middle  zone 
within  the  permafrost,  containing  waters  in  un- 
frozen layers  (taliks);  and  (3)  a  lower  zone  beneath 
the  permafrost.  Criteria  for  the  classification  of 
ground  ice  in  frozen  rocks  below  the  earth's  sur- 
face are  based  on  origin  of  the  ice  body  (formed  in 
the  ground  or  on  the  surface  and  later  buried)  and 
the  origin  of  the  water  (precipitation  or  ground- 
water). (Josefson-USGS) 
W72-09007 


RELICT  PERMAFROST  MICRORELIEF  IN 
THE  UPPER  VOLGA  BASIN, 

Akademiya     Nauk     SSSR,     Moscow.     Institut 
Geografii. 
V.  V.  Berdnikov. 

Geomorphology,  No  4,  p  327-332,  October- 
December  1970.  4  fig,  10  ref,  (Translated  from 
Geomorfologiya,  No  4,  p  63-70,  October- 
December  1970). 

Descriptors:  'Geomorphology,  'Topography, 
'River  basins,  'Permafrost,  Frozen  soils,  Ice, 
Frost  heaving,  Thawing,  Pleistocene  epoch, 
Slopes,  Alluvium,  Humus,  Aerial  photography. 
Identifiers:  'European  USSR,  'Yaroslavl'  Oblast, 
'Volga  River,  'Relict  permafrost,  Polygon 
ground,  Hillocks,  Depressions  (Topography). 

The  concept  of  the  existence  of  a  broad  zone  of 
permafrost  in  the  European  part  of  the  USSR  in 
the  late  Pleistocene  has  recently  been  confirmed 
by  specific  studies  carried  out  in  the  upper  Volga 
Basin.  Investigations  conducted  in  the  Breytovo 
Rayon  of  the  Yaroslavl'  Oblast  studied  the 
microrelief  of  hillocks  and  depressions  in  the 
northern  area  of  occurrence  of  the  relict  cryogenic 
morphosculpture.  The  area  chosen  from  aerial 
photographs  is  approximately  500  m  west  of  Du- 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


betz  and  has  a  surface  inclined  slightly  toward  the 
east;  the  elevation  is  111-112  m  A  system  of  hil- 
locks and  depressions  caused  by  a  relict  per- 
mafrost polygon  system  was  discovered  in  the 
area.  The  system  is  a  relict  hillock  and  depression 
micro  relief,  which  is  a  newly  studied  type  in  the 
series  of  forms  of  relict  permafrost  morphosculp- 
ture.  (Josefson-USGS) 
W72-09008 


CHENA  RIVER  LAKES  FLOOD  CONTROL 
PROJECT,  FAIRBANKS,  ALASKA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09035 


WINTER  OROGRAPHIC  CLOUD  MODIFICA- 
TION EXPERIMENT  IN  THE  ROCKY  MOUN- 
TAINS OF  COLORADO  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

National  Science  Foundation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-09040 


CARBON  DIOXIDE  IN  THE  SURFACE 
WATERS  OF  THE  BARENTS  SEA: 
SOUTHWIND  EXPEDITION  -  1970, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09099 


CARBON  DIOXIDE  AND  PRIMARY  PRODUC- 
TIVITY IN  THE  GLACIAL  FIORD  SYSTEM  OF 
SOUTHEAST  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09122 


2D.  Evaporation  and  Transpiration 


PREDICTING  LAKE  EVAPORATION  BY  PER- 
FORMANCE OF  EVAPORATION  PONDS,  PANS 
AND  TANKS, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agricultural  Engineering. 

J.  B.  Allen,  and  F.  R.  Crow. 

American     Society    of    Agricultural    Engineers 

Transactions,  Vol  14,  No  3,  p  458-463,  May-June 

1971.  14  fig,  3  tab,  9  ref. 

Descriptors:    'Evaporation,    'Lakes,    'Reservoir 

evaporation,    'Evaporimeters,   Data  collections, 

Evaporation  pans,  Instrumentation,  Temperature, 

Humidity. 

Identifiers:  Lake  Hefner  (Okla). 

Evaporation  records  were  analyzed  at  Lake 
Hefner,  Oklahoma,  for  sunken  9-ft  and  15-ft  tanks 
adjacent  to  the  lake  and  for  a  0.28-acre  pond 
located  60  miles  northeast  of  the  lake.  The  average 
lake:tank  evaporation  ratio  for  both  the  15-ft  and 
9-ft  tanks  was  1.01.  The  average  lake:pond 
evaporation  ratio  was  1.03  in  1965  and  1.17  in  1966. 
The  Iake:tank  and  lake:pond  evaporation  ratios  in- 
creased during  the  fall  of  the  year  because  the 
pond  and  tanks  cooled  more  rapidly  than  the  lake. 
The  15-ft  tank  and  the  0.28-acre  pond  had  similar 
evaporation  rates  despite  the  60-mile  distance 
between  their  locations.  The  15-ft  tank  provided  as 
good  an  estimate  of  lake  evaporation  as  did  the 
0.28-acre-pond.  Evaporation  from  Lake  Hefner 
can  be  estimated  by  an  equation  which  expresses 
lake  evaporation  as  a  function  of  the  product  of  9- 
ft  or  15-ft  tank  evaporation  and  the  ratio  of  the 
vapor-pressure  deficits  over  the  lake  and  the  tank, 
respectively.  (Knapp-USGS) 
W72-08523 


ACTUAL  EVAPOTRANSPIRATION  AS  DETER- 
MINED  FROM   SODL-WATER   AND   CANOPY 


CHARACTERISTICS  AND  POTENTIAL 
EVAPOTRANSPrRATION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72  10002,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Progress  Report  for 
period  June  1,  1970  through  May  31,  1971,  63  p; 
August  1971 .  ESSA  Grant  No  E-287-68  (G). 

Descriptors:  'Experimental  farms,  'Onions, 
'Crop  response,  'Research  facilities,  'Water 
balance,  Seeds,  Soil  moisture,  Temperature, 
Winds,  Stomata,  Evaporation,  Transpiration,  Pro- 
jects, Evaluation,  Soil-water-plant  relationships, 
Horticultural  crops. 
Identifiers:  'Research  projects,  Seed  onion  field. 

Three  aspects  of  the  environment  of  field  grown 
seed  onions  were  studied:  the  water  balance  of  a 
seed  onion  field,  the  onion  plants'  thermal  regime, 
and  the  changes  in  the  plant  environment 
produced  by  screened  breeding  cages.  Transpira- 
tion and  evaporation  from  the  soil  from  an  onion 
field  were  determined  separately  by  a  combination 
equation  method  which  also  was  found  applicable 
to  snap  beans  and  should  be  applicable  to  many 
row  crops.  Onion  transpiration  was  only  about 
20%  of  evapotranspiration  and  of  this  amount  um- 
bels leaves,  and  scapes  accounted  for  3%,  42%, 
and  55%,  respectively.  When  wind  speed, 
direction,  air  temperature,  and  sun  angle  are 
known,  umbel  temperatures  can  be  predicted 
within  2  to  3  C.  Solar  radiation,  wind,  and  air  tem- 
perature regimes  inside  and  outside  of  green  and 
white  Saran  screen-covered  breeding  cages  were 
examined.  Light  spectral  distributions  in  the 
photosynthetic  range  were  unaffected  by  screens. 
Wind  velocity  decreased  30%  across  each  screen 
wall  and  decreased  linearly  with  distance  inside 
cages.  Air  temperatures  inside  isolated/cages 
differ  little  from  those  outside.  (See  W72-08721 
thru  W72-08727)  (Woodard-USGS) 
W72-08720 


WATER  BALANCE  OF  A  SEED  ONION  FD2LD, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
S.  M.  Goltz,  C.  B.  Tanner,  A.  A.  Millar,  and  A.  R. 
G.  Lang. 

Chapter  I  of  Actual  Evapotranspiration  as  Deter- 
mined from  Soil-Water  and  Canopy  Charac- 
teristics and  Potential  Evapotranspiration, 
Progress  Report  p  11-114,  August  1971.  4  fig,  4  tab, 
8  ref.  ESSA  Contract  No  E-287-68  (G). 

Descriptors:  'Water  balance,  'Onions,  'Crop 
response,  'Seeds,  'Experimental  forms,  Environ- 
mental effects,  Stomata,  Evapotranspiration, 
Evaporation,  Winds,  Soil  moisture,  Temperature, 
Projects,  Evaluation,  Soil-water-plant  relation- 
ships. Horticultural  crops. 
Identifiers:  'Research  projects,  'Seed  onion  field. 

Transpiration,  evaporation,  and  drainage  from  a 
sparsely  populated  onion  field  were  measured 
separately  by  a  method  which  should  be  applicable 
to  many  row  crops.  Transpiration  computed  from 
measured  evapotranspiration,  potential  evapora- 
tion, and  stomatal  resistances  agreed  well  with 
values  calculated  independently  from  measured 
stomatal  resistance,  air  vapor  pressure,  plant-tem- 
perature and  wind.  Transpiration  was  only  about 
20  percent  of  total  evapotranspiration.  When  the 
population  was  increased  threefold  to  near  max- 
imum commercial  density,  evapotranspiration  in- 
creased only  about  15  percent  because  as  trans- 
piration increased,  evaporation  decreased.  The 
portion  of  transpiration  accounted  for  by  each 
plant  part  was  3  percent  for  umbels,  42  percent  for 
leaves  and  55  percent  for  scapes.  Drainage  from 
this  sandy  soil  exceeded  evapotranspiration.  (See 
also  W72-08720)  (Woodard-USGS) 
W72-08721 


EXCESSIVELY    HIGH    TEMPERATURES    OF 
SEED  ONION  UMBELS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
C.  B.  Tanner,  and  S.  M.  Goltz. 


Chapter  II  of  Actual  Evapotranspiration  as  Deter- 
mined from  Soil-Water  and  Canopy  Charac- 
teristics and  Potential  Evapotranspiration; 
Progress  Report  p  111-1114,  August  1971.  9  fig,  1 
tab,  9  ref.  ESSA  Contract  No  E-287-68  (G). 

Descriptors:  'Experimental  farms,  'Onions, 
•Seeds,  'Heat,  'Crop  response,  Temperature, 
Heat  transfer,  Water  balance,  Winds,  Velocity, 
Wisconsin,  Idaho,  Evapotranspiration,  Mathe- 
matical studies,  Equations,  Forecasting,  Projects, 
Stomata,  Leaves. 

Identifiers:  'High  temperatures,  'Onion  umbels, 
Research  projects. 

High  temperatures  may  adversely  affect  onion 
seed  production  since  the  occurrence  of 
physiological  damage  to  the  umbel,  resembling 
sunscald,  is  associated  with  a  reduction  in  the 
number  of  viable  seeds  produced.  The  portion  of 
the  umbel  directly  facing  the  sun  is  the  hottest 
plant  part.  Ovary  temperatures  as  high  as  60  C  (140 
F)  have  been  observed  at  the  'hot  spot,'  which 
would  denature  many  plant  enzymes.  A  method 
was  developed  for  estimating  the  maximum  and 
minimum  possible  temperature  of  the  umbel  'hot 
spot'  using  only  air  temperature  and  wind  speed. 
This  method  was  successful  in  predicting  max- 
imum and  minimum  umbel  temperatures  measured 
at  Parma,  Idaho.  The  temperature  rise  of  the  hot 
spot  above  air  temperature  is  inversely  propor- 
tional to  the  2/3  power  of  wind  speed.  (See  also 
W72-08720)  (Woodard-USGS) 
W72-08722 


SEED  ONION  TEMPERATURES  AND  THEIR 
EFFECT  ON  STOMATA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
S.  M.  Goltz,  and  C.  B.  Tanner. 
Chapter  HI  of  Actual  Evapotranspiration  as  Deter- 
mined from  Soil-Water  and  Canopy  Charac- 
teristics and  Potential  Evapotranspiration; 
Progress  Report  p  III1-III7,  August  1971.  4  fig,  6 
ref.  ESSA  Contract  No  E-287-68  (G). 

Descriptors:  'Experimental  farms,  'Onions, 
'Seeds,  'Stomata,  'Air  temperature,  Crop 
response,  Evaporation,  Leaves,  On-site  investiga- 
tions, Wisconsin,  Idaho,  Soil-water-plant  relation- 
ships. 

Identifiers:  'Seed  onions  temperatures,  Daytime 
temperatures,  Nightime  temperatures,  Tempera- 
ture effects. 

Stomatal  diffusion  resistances  and  temperatures 
of  seed  onion  scapes  and  leaves  were  measured  in 
the  field  both  in  Wisconsin  and  Idaho.  A  minimum 
resistance  occurred  at  about  30C  with  a  strong  in- 
crease in  resistance  at  lower  temperatures  and 
more  moderate  increase  at  higher  temperatures. 
During  daytime  in  Wisconsin  interior  scape  tem- 
peratures were  as  much  as  7C  above  air  tempera- 
ture, while  umbel  center  temperatures  and  mean 
leaf  temperatures  were  seldom  more  than  2C 
above  air  temperature.  During  the  night,  plant  tem- 
peratures were  within  1C  of  air  temperature.  (See 
also  W72-08720)  (Woodard-USGS) 
W72-08723 


ENERGY,  WIND,  AND  AIR  TEMPERATURE 
RELATIONS  OF  SCREENED  BREEDING 
CAGES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
S.  M.  Goltz,  and  C.  B.  Tanner. 
Chapter  IV  of  Actual  Evapotranspiration  as  Deter- 
mined from  Soil-Water  and  Canopy  Charac- 
teristics and  Potential  Evapotranspiration; 
Progress  Report  p  IVI-IVI0,  August  1971.  4  fig,  3 
tab,  3  ref.  ESSA  Contract  No  E-287-68  (G). 

Descriptors:  'Experimental  farms,  'Horticultural 
crops,  'Seeds,  'Plant  breeding,  'Environmental 
effects,  Analytical  techniques,  Soil-water-plant 
relationships,  Solar  radiation,  Winds,  Air  tempera- 
ture, Projects,  Evaluation,  Correlation  analysis. 
Identifiers:  'Seed  breeding  cages,  Research  pro- 
ject. 
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Field  02— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


Solar  radiation,  wind,  evaporation  rates  and  air 
temperature  regimes  inside  and  outside  of  green 
and  white  Saran  screen-covered  breeding  cages 
for  horticultural  crops  were  examined.  Manufac- 
turer's specifications  of  43%  and  20%  actual  shade 
were  confirmed  by  transmittance  measurements  at 
high  sun  angles;  however  transmittance  decreased 
(shade  increased)  with  decreasing  sun  angles.  In- 
cident beam  radiation  and  diffuse  radiation  were 
attenuated  differently.  Spectral  energy  distribu- 
tions were  unaffected  by  screens.  Wind  velocity 
decreased  30%  across  each  screen  wall  and 
decreased  linearly  with  distance  inside  cages. 
Under  usual  winds,  air  temperature  inside  isolated 
cages  can  differ  very  little  from  outside  tempera- 
ture. These  temperatures  may  differ  more  within 
cages  set  in  large  arrays.  Plant  temperatures  inside 
cages  may  differ  substantially  from  those  outside 
but  differences  would  depend  on  solar  radiation, 
transmission  of  the  screen,  transpiration  rates,  and 
windspeed  in  the  cage.  (See  also  W72-08720) 
(Woodard-USGS) 
W72-08724 


ONION  FIELD  EVAPOTRANSPIRATION  MEA- 
SURED BY  BOWEN  RATION  AND  LVSIME- 
TER. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 

Appendix  1  of  Actual  Evapotranspiration  as 
Determined  from  Soil-Water  and  Canopy  Charac- 
teristics and  Potential  Evapotranspiration 
Progress  Report  p  Al-l-Al-6,  August  1971.  1  fig,  2 
tab,  1  ref .  ESSA  Contract  No  E-287-68  (G). 

Descriptors:  'Experimental  farms,  'Onions, 
'Evapotranspiration,  'Water  balance,  'Data  col- 
lections, Methodology,  Lysimeters,  Soil-water- 
plant  relationships,  Water  vapor,  Heat  transfer, 
Temperature,  Diffusivity,  Correlation  analysis. 
Mathematical  studies,  Horticultural  crops. 
Identifiers:  'Evapotranspiration  rates,  Bowen 
ratio. 

Evapotranspiration  rates  obtained  from  a  weighing 
lysimeter  were  used  in  studying  the  water  balance 
of  a  seed  onion  field.  During  part  of  the  time 
lysimeter  measurements  were  made,  indepen- 
dently determined  evapotranspiration  rates  were 
calculated  from  Bowen  ratio  and  energy  balance 
data.  Agreement  in  values  indicate  that  lysimeter 
data  adequately  represent  onion  field  vapor  flux 
and  also  that  the  Bowen  ratio  method  can  be  used 
with  this  type  of  surface.  The  Bowen  ratio  method 
assumes  that  the  eddy  diffusivities  of  heat  and 
water  vapor  are  equal,  that  fetch  is  sufficient  to 
provide  adjustment  of  the  atmospheric  surface 
layer  with  the  surface  so  that  vertical  profiles  of 
water  vapor  and  temperature  represent  the  sur- 
face, and  that  heterogeneity  of  sources  and  sinks 
of  water  vapor  and  heat  of  the  row  crop  does  not 
affect  the  measurement.  (See  also  W72-08720) 
(Woodard-USGS) 
W72-08725 


A  COMPARISON  OF  TWO  WAYS  OF  USING  A 
METHOD  FOR  CALCULATING  ROW  CROP 
TRANSPD1ATIONS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
S.  M.  Goltz,  and  C.  B.  Tanner. 
Appendix  2  of  Actual  Evapotranspiration  as 
Determined  from  Soil-Water  and  Canopy  Charac- 
teristics and  Potential  Evapotranspiration; 
Progress  Report  p  A2-I-A2-8,  August  1971.  1  tab,  2 
ref.  ESSA  Contract  No  E-287-68  (G). 

Descriptors:  'Experimental  farms,  'Horticultural 
crops,  'Transpiration,  'Analytical  techniques, 
Evaporation,  Soil- water-plant  relationships, 
Evapotranspiration,  Mathematical  studies,  Equa- 
tions, Soil  moisture,  Data  collections,  Correlation 
analysis. 

Identifiers:  'Row  crop  transpiration,  Crop  trans- 
piration resistance. 

The  transpiration  of  row  crops  can  be  determined 
using  the  combination  method  provided  the  crop 


transpiration  resistance  and  evaporation  from  the 
soil  is  known.  If  evapotranspiration  also  is  mea- 
sured, both  transpiration  and  evaporation  can  be 
found.  If  transpiration  is  found  by  estimating 
evaporation  from  the  soil,  errors  in  estimating 
evaporation  do  not  critically  affect  calculations  of 
transpiration,  as  long  as  potential  evaporation 
greatly  exceeds  evaporation  from  the  soil.  At  typi- 
cal field  temperatures,  transpiration  calculated 
this  way  becomes  critical  of  small  errors  in  the 
ratio  of  atmospheric  transfer  resistance  to  trans- 
piration resistance  when  this  ratio  exceeds  about 
three  to  four.  Calculations  of  transpiration  using 
measured  evapotranspiration  can  be  employed 
under  more  varied  conditions.  Calculations  for 
snap  beans  are  shown  both  ways.  (See  also  W72- 
08720)  (Woodard-USGS) 
W72-08726 


ONION  UMBEL  TEMPERATURE  PROFILES 
AND  TRANSPIRATION  RATES. 

Appendix  3  of  Actual  Evaporation  as  Determined 
from  Soil-Water  and  Canopy  Characteristics  and 
Potential  Evapotranspiration;  Progress  Report  p 
A3-1-A3-4,  August  1971.  1  fig,  1  tab,  2  ref.  ESSA 
Contract  No  E-287-68  (G). 

Descriptors:  'Experimental  farms,  'Onions, 
'Soil- water-plant  relationships,  'Transpiration, 
'Temperature,  Data  collections,  Solar  radiation, 
Evapotranspiration,  Leaves,  Methodology, 
Mathematical  studies,  Equations,  Correlation 
analysis,  Horticultural  crops. 
Identifiers:  'Transpiration  rates,  'Onion  umbel, 
Temperature  profiles. 

Temperature  profiles  along  onion  umbel  diameters 
were  measured  along  with  umbel  transpiration 
rates.  On  the  assumption  that  all  the  heat  flowing 
into  the  umbel  is  used  for  transpiration,  transpira- 
tion rates  were  calculated  from  the  measured  tem- 
perature profiles,  umbel  radius,  and  theoretically 
estimated  umbel  thermal  conductivity.  The  results 
indicate  that  transpiration  may  not  occur 
uniformly  within  the  umbel,  the  florets  may  ac- 
count for  a  portion  of  the  transpiration,  and  that 
radiant  energy  must  be  transmitted  into  the  umbel 
interior  to  account  for  measured  transpiration 
rates.  (See  also  W72-08720)  (Woodard-USGS) 
W72-08727 


QUANTITATIVE  EVALUATION  OF  TRANS- 
PIRATION OF  COTTON  PLANTS  (IN  RUS- 
SIAN), 

L.  P.  Lapshova. 

Dokl  Akad  Nauk  Tadzh  Ssr.  13  (5):  52-54. 1970. 
Identifiers:     Cotton-D,     Penetrability,     Period, 
Plants,  Protoplasm,  Quantitative,  Transpiration, 
Vegetative. 

The  transpiration  of  cotton  fields  increased  pro- 
portionately starting  from  the  beginning  of  vegeta- 
tion of  the  fruit-forming  period  of  cotton  plants. 
Starting  from  ripening,  transpiration  intensity 
decreased  due  to  decreased  penetrability  of  the 
protoplasm.  The  ratio  between  transpiration  and 
total  evaporation  in  cotton  fields  also  was 
established.  Transpiration  increased  30-40%  in  the 
budding-blooming  period,  75-80%  in  the  fruiting- 
ripening  period  and  decreased  50-40%  in  the  har- 
vesting period.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08748 


INFLUENCE  OF  SOIL  WATER  STRESS  ON 
EVAPORATION,  ROOT  ABSORPTION,  AND 
INTERNAL  WATER  STATUS  OF  COTTON, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Plant  Sciences;  and  Agricultural  Research  Ser- 
vice, Temple,  Tex.  Soil  and  Water  Conservation 
Research  Div. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-08897 


GLOBAL  EXCHANGE  OF  ENERGY  AND 
MATERIAL, 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02A. 
W72-08901 


EVAPOTRANSPIRATION  IN  THE  GREAT 
PLAINS. 

Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  Manhattan,  Kansas 
State  University,  Agricultural  Experiment  Station, 
1970. 401  p. 

Descriptors:  'Conferences,  'Evapotranspiration, 
'Great  Plains,  Research  and  development,  Data 
collections,  Hydrologic  data,  Meteorological  data, 
Climatic  data,  Weather  data,  Advection,  Cli- 
matology, Meteorology,  Microc  lima  to  logy,  Ener- 
gy budget,  Heat  balance,  Water  balance. 

A  seminar  was  held  for  the  purpose  of  providing 
insights  and  guidelines  for  developing  a  Great 
Plains  regional  research  project  on  evapotrans- 
piration ET.  The  following  questions  were 
discussed:  (1)  The  adequacy  of  information  con- 
cerning the  water  balance  in  the  Great  Plains,  (2) 
The  technical  possibility  of  reducing  ET  signifi- 
cantly, (3)  Standardized  measurements  of  ET  on  a 
Plains- wide  basis,  (4)  A  predictive  ET  model  on  a 
wide  area  basis  that  would  have  application  to  the 
differing  climate  from  north  to  south,  and  (5)  A  re- 
gional research  approach.  (See  W72-08921  thru 
W72-08939)  (Knapp-USGS) 
W72-08920 


ESSA:  A  DISSEMINATOR  AND  USER  OF  ET 
DATA, 

Environmental  Data  Service,  Silver  Spring,  Md. 
Lab.  for  Environmental  Data  Search. 
G.  L.  Barger,  T.  L.  Noffsinger,  J.  J.  Rahn,  and  W. 
C.  Palmer. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  1-6, 1970. 

Descriptors:  'Information  exchange,  'Great 
Plains,  'Data  collections,  Evapotranspiration, 
Networks,  Data  storage  and  retrieval,  Basic  data 
collections,  Meteorological  data,  Hydrologic  data, 
Investigations,  On-site  data  collections,  Weather 
data,  Climatic  data,  Instrumentation. 

Annual  precipitation  across  the  United  States 
averages  about  30  inches.  Of  this  amount  approxi- 
mately 21  inches,  or  70%  of  the  total,  is  returned  to 
the  atmosphere  through  the  evapotranspiration 
process.  Thus,  water  loss  by  evaporation  and  Iran 
piration  represents  a  sizable  and  important  portion 
of  the  annual  water  budget.  Thus,  there  is  a  need 
for  routine  information  on  potential  and  actual 
evapotranspiration  to  complement  our  extensive 
network  of  precipitation  reporting  stations.  At 
present,  however,  no  regular  reporting  network 
for  ET  data  exists,  and  what  data  are  collected  are 
used  almost  exclusively  for  specific  research  pur- 
poses. The  Environmental  Data  Service  (EDS)  and 
Weather  Bureau  (WB)  within  ESSA  have  a  prima- 
ry function  of  collecting,  interpreting  and  dis- 
seminating meteorological  data.  The  WB  handles 
synoptic  weather  information  and  has  responsibili- 
ty for  issuing  forecasts  and  warnings,  while  EDS  is 
the  climatological  arm  of  ESSA,  processing  data 
for  design  and  planning  assistance.  The  specific 
requirements  for  ET  data  will  of  course  vary  with 
the  user,  depending  on  the  ultimate  purpose.  The 
final  design  of  a  data  network  is  a  compromise 
based  on  need  and  economy.  As  a  minimum, 
ESSA  suggests  that  the  network  include  the  main 
agricultural  experiment  stations  and  all  substations 
within  each  State.  Such  a  network  would  include 
approximately  260  stations  across  the  United 
States.  (See  also  W72-08920)  (Knapp-USGS) 
W72-08921 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


EVAPOTRANSPIRATION  AND  SOIL  CONSER- 
VATION SERVICE  IRRIGATION  OPERA- 
TIONS, 

Soil  Conservation  Service,  Washington,  D.C.  En- 
gineering Div. 
R.  H.  Brownscombe. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  13-17, 1970.  3  ref . 

Descriptors:  'Evapotranspiration,  'Irrigation 
water,  'Irrigation  design,  'Great  Plains,  Irrigation 
programs,  Irrigation  systems,  Consumptive  use, 
Water  utilization,  Climatic  data,  Hydrologic  data, 
Data  collections. 

Only  one-half  the  irrigation  water  delivered  to 
farms  is  consumptively  used.  The  other  half, 
besides  requiring  as  much  effort  and  expense  in 
handling,  may  cause  soil  loss,  waterlogging, 
leaching  of  nutrients,  and  water  quality  deteriora- 
tion. Knowledge  of  evapotranspiration  is  a  first 
step  to  more  effective  and  less  damaging  use  of  ir- 
rigation water.  The  Soil  Conservation  Service  is 
concerned  with  the  use  of  evapotranspiration  data 
for  determining  the  design  capacity  of  farm  and 
farm-group  irrigation  systems,  and  for  scheduling 
the  time  and  the  amount  of  water  to  be  applied  in 
operation  of  these  systems.  A  method  is  needed 
for  estimating  daily  evapotranspLation  rates 
whose  accuracy  is  consistent  with  the  other  fac- 
tors used  in  the  irrigation  water  requirement  equa- 
tion. The  method  also  should  be  widely  applicable, 
simple,  and  based  on  readily  available  climatic 
data.  (See  also  W72-08920)  (Knapp-USGS) 
W72-08922 


RELATIONSHIP  OF  EVAPOTRANSPIRATION 
TO  BUREAU  OF  RECLAMATION  PROJECT 
PLANNING  AND  OPERATIONS, 

Bureau  of  Reclamation,  Washington,  D.C.  Div.  of 
Water  and  Land  Operations. 
M.  N.  Langley,  and  C.  LeMoyne,  Jr. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  19-27, 1970. 11  ref. 

Descriptors:  'Evapotranspiration,  'Irrigation 
water,  'Irrigation  design,  'Great  Plains,  Irrigation 
programs,  Irrigation  systems,  Consumptive  use, 
Water  utilization,  Climatic  data,  Hydrologic  data, 
Data  collections. 

Although  crop  consumptive  use  is  the  basic  part  of 
the  irrigation  requirement,  it  may  be  a  minor  por- 
tion of  the  total  water  which  is  diverted  for  irriga- 
tion. Storage  system  losses,  conveyance  system 
losses,  evaporation  from  water  surfaces,  con- 
sumptive use  of  noncrop  plants,  surface  runoff, 
deep  percolation  losses,  and  leaching  water 
requirements  are  other  components  of  the  total  ir- 
rigation diversion  requirement.  Two  near-term 
possibilities  exist  for  irrigators  to  save  water. 
First,  increase  the  efficiency  of  irrigation  systems, 
and  second,  develop  means  for  achieving  more  ef- 
ficient use  of  water  on  the  farm.  Irrigation  effi- 
ciency can  be  increased  by  advanced  system 
design,  and  water  use  can  be  made  more  efficient 
by  adopting  practical  methods  of  irrigation 
scheduling  and  automation  of  farm  irrigation 
systems.  These  changes  need  to  be  coupled  to  ad- 
vances in  knowledge  concerning  evapotranspira- 
tion. (See  also  W72-08920)  (Knapp-USGS) 
W72-08923 


THE  USE  OF  EVAPOTRANSPIRATION  INFOR- 
MATION IN  THE  FOREST  SERVICE, 

Forest  Service  (USDA),   Denver,  Colo.   Rocky 
Mountain  Region. 
J.  E.  Reid. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  29-34,  1  fig,  5  ref. 


Descriptors:  'Evapotranspiration,  'Water 
balance,  'Forestry,  'Great  Plains,  'National 
forests,  Trees,  Consumptive  use,  Water  utiliza- 
tion, Data  collections,  Hydrologic  data,  Climatic 
data.  Parks,  Land  use,  Forests. 

Forest  Service  activities  cover  management,  pro- 
tection, and  development  of  the  National  Forests 
and  National  Grasslands;  cooperation  with  State 
and  private  forest  owners  in  obtaining  better 
forestry;  and  research  needed  for  forest  and 
forested  rangelands.  The  use  of  evapotranspira- 
tion information  in  each  of  these  three  areas  has 
similar  characteristics.  The  major  use  of 
evapotranspiration  information  in  the  Forest  Ser- 
vice is  in  the  evaluation  of  management  alterna- 
tives and  their  effect  on  wood,  forage,  water, 
recreation,  and  wildlife  produced  in  the  forests 
and  grasslands  of  the  Great  Plains  area.  (See  also 
W72-08920)  (Knapp-USGS) 
W72-08924 


USE  OF  EVAPOTRANSPIRATION  INFORMA- 
TION BY  STATE  WATER  RESOURCE  AGEN- 
CIES, 

Texas  Water  Development  Board,  Austin. 
P.  T.  Gillett. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  41-44, 1970. 

Descriptors:  'Evapotranspiration,  'Texas,  'Ir- 
rigation, 'Consumptive  use,  'Great  Plains,  Water 
demand,  Inter-basin  transfers,  Climatic  data, 
Hydrologic  data,  Data  collections,  Water 
resources  development. 
Identifiers:  'Texas  Water  Plan. 

Evapotranspiration  information  is  essential  to 
basic  functions  of  state  water-resource  agencies. 
Broadly  these  functions  are  water-resource 
planning  and  development,  and  water-resource 
use,  operation,  and  management.  In  some  degree, 
evapotranspiration  is  a  factor  to  be  considered  in 
each.  An  adequate  fund  of  knowledge  about  it  is 
essential  for  dependable  plans,  development,  ef- 
fective operation,  and  management.  Two-thirds  of 
Texas  irrigation  is  on  the  Great  Plains,  supported 
almost  entirely  with  groundwater  from  the  Ogal- 
lala  aquifer.  This  water  source  is  not  being  ap- 
preciably recharged  naturally,  so  future  supply 
and  use  are  critical  concerns.  Importation  for  aug- 
menting surface-water  supplies  is  being  studied. 
Irrigation  water  requirements  need  to  be  com- 
puted, and  evapotranspiration  data,  regardless  of 
method  of  computation,  are  essential.  (See  also 
W72-08920)  (Knapp-USGS) 
W72-08925 


THE  SYSTEMATIC  APPROACH  TO  ET 
MODELING  IN  THE  GREAT  PLAINS, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 
Agronomy. 
J.  F.  Stone. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  45-54, 1970.  3  fig,  8  ref. 

Descriptors:  'Evapotranspiration,  'Great  Plains, 
'Model  studies,  Water  management  (Applied), 
Systems  analysis.  Mathematical  models, 
Hydrologic  data,  Data  collections,  Texas. 

The  agricultural  benefits  of  modeling  of 
evapotranspiration  are  conservation  of  water  for 
runoff  and  impoundment  in  liquid  reserves,  un- 
derstanding how  to  make  plants  thrive  on  less 
water,  and  enhancing  agricultural  production.  The 
ranges  of  the  variable  factors  and  the  magnitudes 
of  the  parametric  factors  vary  over  a  region  as 
large  as  the  Great  Plains.  In  the  Great  Plains 
evapotranspiration  is  an  important  part  of  the 
hydrologic  cycle  because  of  the  area's  continental 
climate  and  semiarid  condition.  Man's  control  of 
alternative  fates  of  water  can  regulate  the  future  of 


the  Great  Plains  region  as  well  as  have  an  impact 
on  the  entire  country.  (See  also  W72-08920)  (K- 
napp-USGS) 
W72-08926 


AN  EVAPOTRANSPntATION  MODEL  FOR 
GREAT  PLAINS  GRASSLANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Range  Science. 

W.  G.  McCully,  and  R.  H.  Haas. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushlans,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  55-65,  1970.  1  fig,  49 
ref. 

Descriptors:  'Evapotranspiration,  'Great  Plains, 
'Grasslands,  'Water  balance,  Runoff,  Infiltration, 
Evaporation,  Land  management,  Transpiration, 
Hydrologic  budget. 

Grasslands  comprise  64%  of  the  341  million  acres 
of  agricultural  land  assigned  as  the  Great  Plains. 
The  plant  growth  changes  progressively  from  tall- 
grass  along  the  eastern  boundary  through  midgrass 
to  shortgrass  in  the  drier  western  regions.  Yield 
declines  as  plant  height  decreases,  and  is  directly 
proportional  to  available  soil  moisture  but  inverse- 
ly proportional  to  the  evaporative  power  of  the  air. 
The  major  portion  of  the  precipitation  falling  on 
the  Great  Plains  occurs  during  the  summer  period. 
Less  than  10%  of  this  precipitation  results  in  ru- 
noff. The  water  balance  method  is  most  feasible 
for  expressing  evapotranspiration  in  grasslands  of 
the  Great  Plains.  Precipitation  is  measured  directly 
and  must  be  accounted  for  by  specific  time  period. 
Unsaturated  flow  into  the  root  zone  is  considered 
to  be  negligible  for  most  rangeland  conditions  and 
for  most  practical  purposes  can  be  ignored.  Runoff 
from  the  surface  may  be  small  under  most  range- 
land  conditions;  however,  it  may  become  an  im- 
portant consideration  in  comparing  sites,  seasons, 
range  condition  and  degree  of  use.  Drainage 
through  percolation  or  lateral  flow  may  be  minor 
on  most  rangeland  sites,  but  the  possibility  of  loss 
due  to  this  factor  should  not  be  ignored  where 
comparisons  are  made  among  sites,  seasons  or 
range  condition.  Changes  in  soil  water  must  be 
measured  very  accurately  to  avoid  significant 
error  in  ET  calculations.  (See  also  W72-08920)  (K- 
napp-USGS) 
W72-08927 


IRRIGATION-ORIENTED  ET  MODELS  FOR 
THE  GREAT  PLAINS, 

Agricultural  Research  Service,  Kimberly,  Idaho. 
Snake  River  Conservation  Research  Center. 
M.  E.  Jensen,  and  J.  L.  Wright. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  67-78,  1970, 8  ref. 

Descriptors:  'Evapotranspiration,  'Great  Plains, 
'Mathematical  models,  'Irrigation,  Model  studies, 
Research  and  development,  Water  management 
(Applied),  Soil-water-plant  relationships. 

An  evapotranspiration  (ET)  model  is  a  mathemati- 
cal expression  relating  the  major  climate,  crop, 
and  soil  variables  to  ET.  Modeling  enables 
researchers  to  develop  more  rigorous  hypotheses 
before  establishing  experiments,  thereby  minimiz- 
ing wasted  effort.  Decision-making  output  consists 
of  current  daily  ET  values,  not  over  2  days  old 
with  cumulative  resulting  effects  of  previous  3-  to 
60-day  periods.  The  output  also  includes  forecasts 
of  ET  and  ET  effects.  These  data  are  extremely 
valuable  to  the  modern  farm  and  project 
managers.  Historical  ET  output  is  developed  from 
climatic  data  collected  in  previous  seasons  and  is 
the  most  common  type  provided  today.  Interaction 
output  represents  the  combined  effects  of  various 
climates,  crops,  and  soils.  A  decision-making  ET 
model  was  developed  and  has  been  tested  for 
several  years  in  Idaho,  Arizona,  and  the  Great 
Plains.  There  are  many  historical-data  ET  models 
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in  use.  The  development  of  practical  ET  models 
for  providing  decision-making  data  to  the  farm 
manager  has  a  tremendous  potential  to  Great 
Plains  agriculture  and  research.  (See  also  W72- 
08920  (Knapp-USGS) 
W72-08928 


EVAPOTRANSPIRATION  MODEL  FOR  DRY- 
LAND CROPS  FOR  THE  GREAT  PLAINS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
D.  F.  Heermann,  and  H.  R.  Gardner. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  79-109,  1970.  14  fig,  3 
tab,  5  ref. 

Descriptors:  'Evapotranspiration,  *Great  Plains, 
'Mathematical  models,  'Irrigation,  Model  studies, 
Research  and  development,  Water  management 
(Applied),  Soil-water-plant  relationhips. 

A  computer  program  was  written  for  simulating 
dryland  evapotranspiration.  A  total  of  30  plots  and 
lysimeters  were  simulated.  The  primary  crop  was 
grain  sorghum,  with  data  from  1968  and  1969.  In 
1968  both  dryland  and  irrigated  plots  were  ob- 
served. Two  plots  and  one  lysimeter  of  oats  were 
also  available  for  the  simulation.  The  average  error 
in  estimating  the  season  evapotranspiration  was 
7%  for  dryland  grain  sorghum  in  1969.  The  model 
establishes  a  maximum  volume  of  water  that  can 
be  withdrawn  from  the  soil  profile  and  estimates 
the  exact  amount  of  water  used  if  the  soil  reaches 
the  permanent  wilting  point.  (See  also  W72-08920) 
(Knapp-USGS) 
W72-08929 


EVAPOTRANSPHtATION  COMPONENTS  OF 
WATERSHED  MODELS  FOR  THE  GREAT 
PLAINS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
D.  A.  Woolhiser,  R.  E.  Smith,  and  C.  L.  Hanson. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee, Publication  No  50;  p  111-136,  1970.  12  fig, 
1  tab,  Href. 

Descriptors:  'Evapotranspiration,  'Great  Plains, 
'Mathematical  models,  'Irrigation,  Model  studies, 
Research  and  development,  Water  management 
(Applied),  Soil-water-plant  relationships. 

Mathematical  models,  belonging  to  the  formal  or 
intellectual  class  of  models,  are  the  primary  tool  in 
studies  of  watersheds  and  evapotranspiration 
processes,  although  material  models  may  be  used 
in  conjunction  with  them.  Evapotranspiration 
models  used  in  watershed  studies  generally  consist 
of  a  continuity  equation,  a  means  of  estimating 
potential  evapotranspiration,  and  a  relationship 
between  actual  evapotranspiration,  potential 
evapotranspiration,  and  the  soil  moisture  content. 
In  the  Great  Plains  Region  advected  heat  can  be  a 
very  important  consideration  because  of  the  spa- 
tial variability  of  rainfall  and  the  concentration  of 
water  in  stream  channels  and  alluvium.  Because  of 
spatial  variabilities  of  precipitation  inputs,  soil 
properties,  and  vegetation,  it  appears  that 
evapotranspiration  must  be  considered  as  a  dis- 
tributed rather  than  a  lumped  process  on 
watersheds.  The  approach  used  in  the  Stanford 
watershed  model  allows  for  spatial  variability  by 
assuming  that  evapotranspiration  has  a  statistical 
distribution  over  a  watershed.  In  general,  an 
evapotranspiration  model  must  contain  a  soil 
moisture  model.  The  moisture  content  of  the  top 
few  inches  of  soil  and  the  total  moisture  of  the  top 
few  feet  should  both  be  known.  (See  also  W72- 
08920)  (Knapp-USGS) 
W72-08930 


REMOTE  SENSING  IN  EVAPOTRANSPHtA- 
TION  RESEARCH  ON  THE  GREAT  PLAINS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 
and  Water  Conservation  Research  Div. 
C.  L.  Wiegand,  and  J.  F.  Bartholic. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  137-180,  1970.  7  fig,  5 
tab,  41  ref. 

Descriptors:  'Evapotranspiration,  'Great  Plains, 
'Remote  sensing,  Instrumentation,  Data  collec- 
tions, Soil- water-plant  relationships,  Infrared 
radiation,  Photogrammetry,  Mapping, 

Photometry,  Radar,  Satellites  (Artificial),  Sur- 
veys, Terrain  analysis. 

Remote  sensors  can  be  used  with  ground  measure- 
ments to  gather  regional  evapotranspiration  infor- 
mation. The  major  subjects  in  which  more 
knowledge  is  needed  are  outlined  in  relation  to 
large-scale  evapotranspiration  in  the  Great  Plains. 
Sensed  wavelengths,  plant  response  in  various 
wavelengths,  and  available  sensors  are  reviewed. 
The  capabilities  of  available  and  planned  remote 
sensing  vehicles  and  how  the  sensors  aboard  might 
satisfy  needs  are  examined.  The  8  to  14  microme- 
ter wavelength  interval  is  of  greatest  interest  in 
evapotranspiration  applications.  (See  also  W72- 
08920)  (Knapp-USGS) 
W72-08931 


SODL  MODD7ICATION  FOR  IMPROVING 
PLANT-WATER  RELATIONS  AND  EFFECTS 
ONET, 

Agricultural    Research    Service,    Sidney,    Mont. 
Northern  Plains  Soil  and  Water  Research  Center. 
F.  H.  Siddoway,  P.  W.  Unger,  and  A.  D. 
Schneider. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  181-205,  1970.  5  fig,  8 
tab,  29  ref. 

Descriptors:  'Evapotranspiration  control,  'Great 
Plains,  'Evapotranspiration,  'Mulching,  Stubble 
mulching,  Water  conservation,  Water  manage- 
ment (Applied),  Soil  treatment,  Soil-water-plant 
relationships. 

Cultivated  dryland  agriculture  is  inefficient  both  in 
terms  of  soil  water  storage  during  the  off-crop 
season  and  water  use  during  the  crop  season.  Most 
soil  management  methods  designed  to  increase 
bulk  storage  of  water  in  the  root-zone  profile  are 
applied  between  harvest  and  planting  of  the  next 
crop.  Aside  from  controlling  weeds,  irrigation  is 
the  primary  water  management  tool  that  has  sig- 
nificant impact  during  the  growth  period.  Furrow- 
ing, residue  mulching,  and  terracing  are  excep- 
tions. From  an  economic  standpoint,  crop  residue 
is  the  most  practical  mulch.  When  soil  can  be  tem- 
porarily and  economically  waterproofed  over  a 
period  of  a  year,  this  system  has  great  potential. 
Soil  profile  modification  can  sometimes  be  used 
when  costs  permit.  (See  also  W72-08920)  (Knapp- 
USGS) 
W72-08932 


SOIL  WATER  EVAPORATION, 

Texas  A  and  M   Univ.,   Lubbock.  Agricultural 
Research  and  Extension  Center. 
C.  W.  Wendt,  T.  C.  Olson,  H.  J.  Haas,  and  W.  O. 
Willis. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  207-227,  1970. 66  ref. 

Descriptors:       'Evaporation      control,      'Land 
management,  'Water  conservation,  'Great  Plains, 
'Soil  water,  Soil  water  movement,  Water  loss, 
Water  balance.  Soil-water-plant  relationships. 
Identifiers:  'Soil  water  evaporation. 


In  most  parts  of  the  Great  Plains  region,  water  ta- 
bles are  absent  or  deep,  and  soil  water  evaporation 
is  a  nonsteady-state  process.  Evaporation  under 
these  conditions  occurs  in  three  distinct  stages. 
During  the  first  stage,  the  evaporation  rate  is  de- 
pendent on  the  potential  evaporativity  of  the  en- 
vironment. The  rate  of  the  second  stage  of  drying 
depends  on  the  ability  of  the  soil  to  transmit  water 
to  the  soil  surface.  Evaporation  losses  during  the 
third  stage  of  drying  depend  on  the  rate  of  vapor 
transfer  through  a  layer  of  air-dry  soil.  Nearly  80% 
of  the  precipitation  from  April  to  September  can 
be  lost  by  evaporation.  Total  water  loss  from  har- 
vest to  seeding  time  of  annually  cropped  wheat  has 
averaged  75%  of  the  precipitation  at  25  experiment 
stations  in  the  Great  Plains.  During  the  fallow 
period,  the  loss  averaged  84%  of  total  precipita- 
tion. The  effect  of  evaporation  control  on  crop 
yields  has  varied  widely,  ranging  from  a  decrease 
of  24%  to  an  increase  of  183%.  For  maximum 
benefit,  the  evaporation  control  measures  should 
be  in  effect  during  both  the  growing  season  and  the 
noncropping  period.  In  cropped  areas,  the  best  im- 
mediate potential  to  reduce  evaporation  losses  is 
better  plant  arrangement  based  on  soil  water 
supply  to  provide  more  shading  of  the  soil  surface. 
Grassland  areas  would  probably  benefit  from 
management  practices  that  would  allow  a  good 
plant  cover.  (See  also  W72-08920)  (Knapp-USGS) 
W72-08933 


SPECIES,  SOnS,  CLIMATE,  AND  FERTILITY 
AS  RELATED  TO  TOP  GROWTH  AND 
EVAPOTRANSPHtATION, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
R.  A.  Olson,  J.  K.  Aase,  and  R.  E.  Meyer. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  229-253,  1970.  18  fig, 
50  ref. 

Descriptors:  'Soil-water-plant  relationships, 
'Great  Plains,  'Evapotranspiration  control, 
'Evapotranspiration,  Solar  radiation,  Winds, 
Land  management,  Water  loss,  'Water  conserva- 
tion. Water  balance,  Planting  management,  Plant 
growth. 

The  climatic  factors  that  affect  both  evapotrans- 
piration and  top  growth  are  radiation,  tempera- 
ture, vapor  pressure,  C02,  and  wind  ventilation. 
The  soil  factors  are  fertility,  the  various  soil- 
moisture  parameters  of  moisture-energy  relation- 
ships, temperature,  bulk  density,  and  aeration. 
These  factors  are  closely  interrelated  and  have  in- 
dividual as  well  as  interactive  effects  upon  plants. 
In  many  cases  it  is  not  feasible  or  possible  to  modi- 
fy the  climatic  factors  to  control  evapotranspira- 
tion, but  it  may  be  possible  to  modify  the  interac- 
tion of  the  climatic  factor  with  the  plant.  This  has 
resulted  in  much  interest  in  plant  geometry,  both 
aerial  and  subterranean.  Changes  in  plant  geomet- 
ric relationships  such  as  planting  heights,  plant 
height  uniformity,  and  equilateral  plantings  can 
have  profound  effects  upon  the  plant-climate  in- 
teraction. (See  also  W72-08920)  (Knapp-USGS) 
W72-08934 


EVAPOTRANSPHtATION  AND  ROOT 

GROWTH, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Soils. 
H.  Ferguson,  P.  L.  Brown,  and  D.  W.  Fi-yrear. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  255-274,  1970.  7  fig,  4 
tab,  20  ref. 

Descriptors:  'Evapotranspiration  control,  'Plant- 
ing management,  'Soil-water-plant  relationships, 
'Great  Plains,  'Root  development,  Evapotrans- 
piration, Water  conservation,  Land  management. 
Water  loss,  Water  balance,  Plant  growth,  Root  dis- 
tribution. 
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WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


Agricultural  practices  in  the  Great  Plains  can  in- 
fluence root  proliferation,  and  increased  prolifera- 
tion can  increase  efficiency  of  water  use.  Varietal 
differences  in  root  proliferation  probably  also  ex- 
ist. Thus,  there  is  reason  to  believe  that  cultural 
and  genetic  modification  of  rooting  properties 
could  be  used  to  overcome  some  of  the  growth- 
limiting  factors  existing  in  the  Great  Plains. 
Several  soil  conditions  can  influence  root 
proliferation.  Soil  layers  that  restrict  root  growth 
exist  in  many  areas  of  the  Great  Plains.  Fertility 
has  a  great  effect  on  root  growth.  Other  factors 
that  may  influence  evapotranspiration  and  water 
utilization  in  the  Plains  are  soil  temperatures,  dry 
soil  profiles  and  dry  zones  within  the  profile.  (See 
also  W72-08920)  (Knapp-USGS) 
W72-08935 


POTENTIAL  FOR  EVAPOTRANSPIRATION 
AND  ITS  MANIPULATION  IN  THE  PLAINS  RE- 
GION, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Horticulture 
and  Forestry. 

N.  I.  Rosenberg,  and  W.  L.  Powers. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  275-299,  1970.  6  fig,  2 
tab,  49  ref . 

Descriptors:  'Evapotranspiration,  *Great  Plains, 
Water  balance,  Advection,  Solar  radiation,  Heat 
balance,  Energy  budget,  Soil-water-plant  relation- 
ships. 

Identifiers:  Possible  evapotranspiration,  Potential 
evapotranspiration. 

Potential  evapotranspiration  is  a  difficult  quantity 
to  measure,  particularly  in  arid  and  semi-arid  re- 
gions. Yet  farmers  need  to  know  something  of  the 
quantities  of  water  use  possible.  Possibel  evapora- 
tion is  equivalent  to  the  disposable  energy  availa- 
ble at  the  evaporating  surface.  Net  radiation  de- 
pends on  the  surface  reflectivity,  emissivity,  and 
temperature.  The  quantity  of  net  radiation  availa- 
ble in  any  layer  of  a  plant  canopy  depends  on  the 
leaf  coverage  and  the  optical  properties  of  the  leaf 
layer  or  layers  above  and  below.  Advection  de- 
pends on  the  existence  of  an  upwind  source  of  ex- 
cess sensible  heat,  upon  wind  movement  and  upon 
aerodynamic  as  well  as  humidity  characteristics  of 
the  ambient  air  and  of  the  surface.  The  prediction 
of  possible  ET  on  a  local  basis  is  very  difficult.  On 
a  regional  basis  it  may  be  conceptually  simpler  to 
understand  possible  ET  although  it  is  physically 
more  difficult  to  accomplish  the  necessary  mea- 
surements. Reduction  of  possible  ET  might  be  ac- 
complished by  a  reduction  of  radiant  energy  and 
advective  energy  reaching  the  crop  and  soil  sur- 
face. (See  also  W72-08920)  (Knapp-USGS) 
W72-08936 


ROLE  OF  PLANT  CANOPIES  IN 
EVAPOTRANSPIRATION, 

South  Dakota  State  Univ.,  Brookings. 
M.  L.  Horton,  L.  N.  Namken,  and  J.  T.  Ritchie. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  301-338,  1970.  9  fig,  1 
tab,  42  ref. 

Descriptors:  'Evapotranspiration  control,  'Great 
Plains,  'Soil-water-plant  relationships,  Water 
balance,  Energy  budget,  Planting  management, 
Water  conservation,  Plant  growth,  Water  loss. 

Because  plant  canopy  structure  plays  an  important 
role  in  influencing  evapotranspiration,  modifying 
the  canopy  is  a  possible  way  to  improve  the  effi- 
ciency with  which  energy  and  water  are  used  to 
produce  a  product.  If  canopy  configuration  in- 
creases the  dry  matter  yield  or  the  marketable 
yield  of  a  crop,  water  use  efficiency  is  increased 
whether  water  is  abundant  or  deficient  at  times 
during  the  growing  season.  The  problem  on  dry- 
land, where  water  limits  production,  is  that  the 


early  season  vegetative  response  of  the  crop  to 
canopy  density  may  not  carry  through  to  harvest. 
The  soil-plant-atmosphere  continuum  can  be 
modified  for  improved  use  of  solar  energy. 
Methods  that  might  be  effective  include  reflectors, 
shades,  absorptive  surfaces,  reflective  surfaces, 
and  surface  roughness.  Soil  moisture  can  be  con- 
trolled through  the  use  of  irrigation,  mulches, 
plastics,  tillage  or  chemicals.  Development  of 
plants  that  permit  the  deepest  light  penetration 
into  the  canopy  but  prevent  light  from  reaching  the 
soil  surface,  development  of  varieties  capable  of 
withstanding  the  extreme  of  weather  of  the  Great 
Plains,  and,  at  the  same  time  increasing  the  dry 
matter  produced  per  unit  of  energy  and  water  used 
are  good  fields  for  research.  (See  also  W72-08920) 
(Knapp-USGS) 
W72-08937 


EVAPOTRANSPIRATION  AND  THE  AERIAL 
ENVIRONMENT  AS  INFLUENCED  BY  WIND- 
BREAKS, 

Agricultural  Research  Service,  Manhattan,  Kans. 
Soil  and  Water  Conservation  Research  Div. 
E.  L.  Skidmore,  and  L.  J.  Hagen. 
In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  339-368,  1970.  3  fig,  1 
tab,  56  ref. 

Descriptors:  'Evapotranspiration,  'Great  Plains, 
'Windbreaks,  'Crop  response,  Wind  velocity, 
Turbulence,  Evapotranspiration  control,  Winds, 
Evaporation,  Microclimatology,  Energy  budget, 
Heat  balance. 

Windbreaks  change  the  ambient  airflow  and  thus 
modify  the  microclimate  and  affect  crop  yields. 
Characteristics  of  the  wind  that  affect  the  in- 
fluence of  windbreaks  include  speed,  direction, 
thermal  stability,  and  turbulence  level.  With  in- 
creased turbulence  in  the  open-field  wind,  leeward 
windspeed  distribution  is  more  like  that  produced 
by  a  dense  barrier.  Other  windbreaks,  rough  ter- 
rain, and  thermal  instability  increase  wind  turbu- 
lence. Barrier  characteristics  that  influence  air- 
flow most  are  permeability  and  height.  Barriers 
with  low  permeability  reduce  windspeed  close  to 
the  barrier  but  for  less  distance  than  more  permea- 
ble ones.  The  distance  sheltered  by  a  barrier  is  pro- 
portional to  its  height.  The  reduced  windspeed 
leeward  of  barriers  generally  reduces  mixing  and 
turbulent  exchange  of  mass,  momentum,  and  ener- 
gy, and  causes  higher  daytime  air  temperatures, 
lower  nighttime  air  temperatures,  higher  humidity, 
more  variation  in  C02  concentration,  lower 
evaporation  rates,  and  beneficial  snow  distribu- 
tion. The  net  effect  of  the  barrier-induced 
microclimate  in  the  harsh  Great  Plains  is  a  more 
favorable  crop  environment  that  increases  yields 
in  sheltered  areas.  (See  also  W72-08920)  (Knapp- 
USGS) 
W72-08938 


PANEL  DISCUSSION  ON  REGIONAL  NEEDS 
FOR  EVAPOTRANSPIRATION  RESEARCH  IN 
THE  GREAT  PLAINS. 

In:  Evapotranspiration  in  the  Great  Plains, 
Seminar,  March  23-25,  1970,  Bushland,  Texas, 
Great  Plains  Agricultural  Council  Research  Com- 
mittee Publication  No  50;  p  369-401 ,  1970. 

Descriptors:  'Conferences,  'Evapotranspiration, 
'Great  Plains,  Research  and  development,  Data 
collections,  Hydrologic  data,  Meteorological  data, 
Climatic  data,  Weather  data,  Advection,  Cli- 
matology, Meteorology,  Microclimatology,  Ener- 
gy budget,  Heat  balance,  Water  balance. 

A  panel  discussion  was  held  to  explore  the  needs 
for  regional  evapotranspiration  research  in  the 
Great  Plains.  The  following  questions  were 
discussed:  (1)  The  adequacy  of  information  con- 
cerning the  water  balance  in  the  Great  Plains,  (2) 
The  technical  possibility  of  reducing  ET  signifi- 
cantly, (3)  Standardized  measurements  of  ET  on  a 


Plains-wide  basis,  (4)  A  predictive  ET  model  on  a 
wide  area  basis  that  would  have  application  to  the 
differing  climate  from  north  to  south,  and  (5)  A  re- 
gional research  approach.  The  statements  made  by 
each  panel  member  are  printed  in  the  order  of 
presentation  at  the  seminar.  Following  these  state- 
ments is  the  floor  discussion  that  took  place  after 
each  panel  member's  statement.  (See  also  W72- 
08920)  (Knapp-USGS) 
W72-08939 


FOR  A  METHODOLOGY  OF  EVALUATIONS 
OF  EVAPOTRANSPIRATION  (POUR  UNE 
METHODOLOGIE  DES  EVALUATIONS  DE 
L'EVAPOTRANSPIRATION), 

M.  Bakalowicz,  and  G.  Oberlin. 

Journal  of  Hydrology,  Vol  15,  No  3,  p  187-191, 

March  1972.  2  tab,  8  ref.  English  abstract. 

Descriptors:  'Evapotranspiration,  'Analytical 
techniques,  Estimating,  Reviews,  Climatology, 
Water  balance,  Meteorology,  Evaporation,  Soil- 
water-plant  relationships. 

Evaluating  evapotranspiration  in  a  river  basin  is  an 
urgent  and  important  problem  which  implies, 
among  other  things,  an  analysis  and  a  comparison 
between  different  estimates.  While  comparing 
various  methods,  care  must  be  taken  to  define 
homogeneous  sets,  which  actually  converge 
towards  a  common  aim.  For  this  reason,  a  few 
basic  principles  are  given  to  guide  the  choice  of 
homogeneity  criteria.  Review  of  evapotranspira- 
tion calculations  shows  that  a  few  methods,  the  so- 
called  combination  formulae,  have  not  led,  so  far, 
to  the  most  desirable  applications  and  tests,  given 
their  practical  interest  and  easy  use.  (Knapp- 
USGS) 
W72-08941 


AN  AERODYNAMIC  FORMULA  TO  COMPUTE 
EVAPORATION  FROM  OPEN  WATER  SUR- 
FACES, 

Saskatchewan  Research  Council,  Saskatoon. 
G.  Lakshman. 

Journal  of  Hydrology,  Vol  15,  No  3,  p  209  225, 
March  1972. 17  fig,  1  tab,  15  ref,  2  append. 

Descriptors:   'Evaporation,   'Winds,   'Reservoir 
evaporation,  Humidity,  Climatology,  Meteorolo- 
gy,   Mass    transfer,    Advection,    Temperature, 
Vapor  pressure,  Canada. 
Identifiers:  Aerodynamics. 

A  formula  to  compute  evaporation  from  open 
water  surfaces  is  derived  using  wind  profile 
characteristics.  The  mass  transfer  coefficient  is 
given  as  a  function  of  the  shape  and  size  of  the 
water  body  in  addition  to  the  turbulent  boundary 
layer  parameters.  The  formula  has  been  applied 
successfully  to  lakes  and  reservoirs  of  areas  rang- 
ing from  a  fraction  of  an  acre  to  thousands  of 
acres.  It  is  also  given  in  a  simplified  form  for  appli- 
cation to  cases  where  the  wind  profile  measure- 
ments are  not  made.  (Knapp-USGS) 
W72-08943 

2E.  Streamflow  and  Runoff 


SEDIMENT  TRANSPORT  AND  TURBIDITY  IN 
THE  EEL  RIVER  BASIN,  CALIFORNIA, 

Geological  Survey,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-08504 


LAND  SURFACE  FORM  IN  FLOOD  HYDROLO- 
GY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

B.  M.  Reich. 

In:  Environmental  Geomorphology,  Proceedings 

of  1st  Annual  Geomorphology  Symposia  Series, 

held  at  Binghamton,  N  Y,  Oct  16-17,  1970:  State 

University  of  New  York  at  Binghamton,  Publica- 
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Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


tions  in  Geomorphology,  p  49-68,  August  1971.  7 
fig,  4  tab,  21  ref.  FHA  Contract  FH-11-7429. 

Descriptors:  *Floods,  'Hydrologic  data,  'Topog- 
raphy, 'Pennsylvania,  'Regional  analysis,  Rain- 
fall-runoff relationships,  Statistics,  Peak 
discharge,  Regional  flood,  Frequency  analysis, 
Flood  frequency. 
Identifiers:  'Flood  regionalization. 

Flood  statistics  from  102  Pennsylvania  and 
neighboring  watersheds  were  regionalized  using  3 
physiographic  provinces.  Analysis  of  variance  was 
applied  to  six  flood  parameters.  Multiple  regres- 
sions against  basin  parameters  were  run  in  both 
the  linear  and  log-transformed  data.  The  most 
promising  flood  parameter  is  the  2.33  year  peak  in 
cubic  feet  per  second  adjusted  to  a  10  square  mile 
watershed.  Estimates  for  longer  return  periods  can 
be  made  by  applying  only  one  ratio  in  all  parts  of 
the  State.  No  clear  improvement  over  the  physio- 
graphic province  division  can  be  seen  in  this 
preliminary  investigation.  (See  also  W72-08510) 
(Knapp-USGS) 
W72-08513 


STREAMFLOW  RECORDS  OF  THE  SNOWY 
MOUNTAINS  REGION,  AUSTRALIA,  1966  TO 
1970. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-08517 


FLOW    CHARACTERISTICS   OF   MINNESOTA 
STREAMS, 

Geological  Survey,  St.  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08519 


SUMMARY  OF  ANNUAL  WAVE  POWER  FOR 
TEN  DEEP  WATER  STATIONS  ALONG  THE 
CALIFORNIA,  OREGON  AND  WASHINGTON 
COASTS, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-08520 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  LITTLE  POND 
CREEK  AND  NORTH  ELM  CREEK,  BRAZOS 
RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 
R.  M.  Slade,  Jr. 

Geological  Survey  Open-file  Report  (Texas  Dis- 
trict), January  1972. 44  p,  2  fig,  2  tab,  append. 

Descriptors:  'Hydrologic  data,  'Basic  data  collec- 
tions, 'Rainfall-runoff  relationships,  'Stream- 
flow,  'Texas,  Stream  gages,  Rain  gages,  Storms, 
Discharge  measurement,  Flow  rates,  Small 
watersheds,  Watershed  management,  Hydro- 
graphs,  Mass  curves. 

Identifiers:  'Brazos  River  Basin  (Tex),  'Little 
Pond  Creek  (Tex),  'North  Elm  Creek  (Tex). 

Rainfall  and  runoff  data  collected  during  the  1970 
water  year  are  presented  for  the  22.2  sq-mi.  area 
above  the  stream-gaging  station  Little  Pond  Creek 
at  Burlington,  Texas,  and  the  48.6  sq-mi.  area 
above  the  stream-gaging  station  North  Elm  Creek 
near  Cameron,  Texas.  The  average  rainfall  during 
the  1970  water  year  on  the  Little  Pond  Creek  study 
area  was  32.50  inches,  or  approximately  4%  below 
the  average  annual  rainfall  of  33.85  inches  at 
Cameron  (1931-60).  The  yearly  mean  discharge  at 
the  stream-gaging  station  at  Burlington  was  9.62 
cfs,  compared  with  the  8-year  (1963-70)  average  of 
11.5  cfs.  The  average  rainfall  on  the  North  Elm 
Creek  study  area  during  the  1970  water  year  was 
34.79  inches,  or  approximately  3%  above  the 
average  annual  rainfall  of  33.85  inches  at 
Cameron.  The  yearly  mean  discharge  at  the 
stream-gaging  station  near  Cameron  was  26.2  cfs, 
compared  with  the  8-year  average  (1963-70)  of  22.5 
cfs.  Three  storms  were  selected  for  detailed  com- 
putations of  time  breakdown  for  rainfall  and 
discharge.  (Woodard-USGS) 


W72-08524 


SUPERCRITICAL  FLOW  IN  CURVED  CHAN- 
NELS-HYDRAULIC MODEL  INVESTIGATION, 

Army    Engineer    District,    Los    Angeles,    Calif. 

Hydraulics  Section. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-08526 


FLOODS  OF  MAY  1968  IN  SOUTH  ARKANSAS, 

Geological  Survey,  Washington,  D.C. 

R.  C.  Gilstrap. 

Available  from  GPO,  Washington,  DC  20402  Price 

$1.00  paper  cover  Stock  No  2401-1214.  Geological 

Survey  Water-Supply  Paper  1970-A,  1972.  94  p,  23 

fig,  1  plate,  6  tab,  16  ref. 

Descriptors:  'Floods,  'Arkansas,  'Flood  damage, 
'Streamflow,  'Lakes,  Stream  gages,  Flow  rates, 
Peak  discharge,  Runoff,  Average  flow.  Data  col- 
lections, Hydrologic  data,  Flood  peak,  Flood 
profiles,  Rainfall-runoff  relationships,  Flow  dura- 
tion. 

The  floods  of  May  1968  in  south  Arkansas 
produced  the  greatest  peak  discharges  in  the  histo- 
ry of  recorded  streamflow  at  several  gaging  sta- 
tions. Most  notable  of  these  floods  was  on  Cos- 
satot  River  near  DeQueen,  which  has  a  continuous 
record  since  1938.  The  peak  discharge  of  122,000 
cubic  feet  per  second  was  almost  twice  the  previ- 
ous maximum  discharge  of  62,000  cubic  feet  per 
second  in  1961.  At  Lake  Greeson  near  Mur- 
freesboro,  water  flowed  over  the  spillway  for  the 
first  time  since  construction  of  the  dam  in  1949. 
The  lake  reached  an  elevation  of  564.60  feet, 
which  is  1.60  feet  above  the  spillway  crest.  The 
previous  maximum  stage  of  557.84  feet  occurred  in 
1953.  No  lives  were  lost  as  a  result  of  the  flood, 
but  property  damage  amounted  to  about  $18  mil- 
lion. Heavy  rains  began  on  May  7  and  continued  to 
May  18.  The  periods  of  heaviest  rainfall  were  May 
9-10,  13,  and  16-17.  The  maximum  24-hour  rainfall 
recorded  was  10.1  inches  at  Gillham  Dam  near 
DeQueen  on  May  13.  Flood  data  included  were 
collected  at  95  sites.  (Woodard-USGS) 
W72-08527 


SPATIALLY  VARD2D  OPEN-CHANNEL  FLOW 
EQUATIONS, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-08588 


WATER  RESOURCES  INVESTIGATIONS  DS 
MARYLAND  AND  THE  DISTRICT  OF  COLUM- 
BIA, 1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08732 


WATER    RESOURCES    INVESTIGATIONS    IN 
NEBRASKA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08733 


SURFACE  WATER  SUPPLY  OF  THE  UNITED 
STATES,  1961-65:  PART  4.  ST.  LAWRENCE 
RIVER  BASIN-VOLUME  2.  ST.  LAWRENCE 
RIVER  BASIN  BELOW  LAKE  HURON. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO  Washington,  DC  20402, 
$3.50.  Geological  Survey  Water-Supply  Paper 
1912, 1971. 734  p,  1  fig,  1  plate. 

Descriptors:  'Basic  data  collections,  'Surface 
waters,  'Streamflow,  'St.  Lawrence  River, 
Stream  gages,  Lakes,  Reservoirs,  Stage-discharge 
relations,  Peak  discharge,  Low  flow. 
Identifiers:  St.  Lawrence  River  basin,  Surface 
water  records. 


This  report  is  one  of  a  series  of  37  reports  present- 
ing records  of  stage,  discharge,  and  content,  of 
streams,  lakes,  and  reservoirs  in  the  United  States 
during  the  1961-65  water  years  and  covers  the  St. 
Lawrence  River  basin  below  Lake  Huron.  The 
data  generally  comprise  a  station  description  and  a 
table  showing  daily  discharge  and  monthly  and 
yearly  discharges.  The  station  descriptions  give 
the  location,  drainage  area,  records  available,  type 
and  history  of  gages,  average  discharge,  extremes 
of  discharge,  and  general  remarks.  Type  of  gage 
currently  in  use  and  datum  of  the  gage  above  mean 
sea  level,  and  a  condensed  history  of  the  types,  lo- 
cations, and  datums  of  gages  previously  used  dur- 
ing the  record  period  are  listed.  Conditions  affect- 
ing natural  flow  and  information  on  accuracy  of 
records  are  noted.  Tables  give  daily,  average,  and 
extreme  discharges  and  yearly  totals  and  peak 
discharges.  (Myers-USGS) 
W72-08806 


EXTENT  AND  FREQUENCY  OF  FLOODS  ON 
CROSSWICKS  CREEK  FROM  NEW  EGYPT  TO 
BORDENTOWN,  NJ., 

Geological  Survey,  Trenton,  N.J. 

H.  J.  Freiberger,  and  T.  G.  Ross. 

Geological  Survey  Open-file  Report,  March  1971. 

36  p,  8  fig,  1  plate,  3  tab,  13  ref. 

Descriptors:  'Floods,  'Flood  plains,  'Hydrologic 
data,  'Flood  profiles,  'New  Jersey,  Flood  control, 
Flood  forecasting,  Hydrographs,  Maximum 
probable  flood,  Peak  discharge. 

Flooding  along  Crosswicks  Creek  from  New 
Egypt  to  Bordentown,  N.  J.,  is  described  in  solv- 
ing local  flood  problems  and  in  planning  the  best 
utilization  of  flood-prone  lands.  Maps,  profiles, 
cross  sections,  and  text  material  relating  the  extent 
of  past  flooding  to  floods  which  might  occur  in  the 
future  are  based  on  available  records  of  rainfall, 
runoff,  historical  flood  heights,  and  other  techni- 
cal data.  A  stage-frequency  curve  represents  a 
combination  of  tidal  and  (or)  fluvial  flooding  at  the 
mouth  of  Crosswicks  Creek.  Since  the  basin  is 
sparsely  populated,  little  information  was  availa- 
ble as  to  flood-crest  elevations  for  past  floods.  The 
few  historical  flood  elevations  that  were  obtained 
are  tabulated.  The  highest  flood  known  on  Cross- 
wicks Creek  upstream  from  head  of  tide  is  that  of 
September  1938  when  the  creek  at  Grove ville 
peaked  at  17.9  feet.  (Woodard-USGS) 
W72-08816 


A   STOCHASTIC   MODEL   DESCRIBING   THE 
WATER  MOTION  IN  A  RIVER, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Mathematics. 

T.  Kaijser. 

Nordic  Hydrology,  Vol  2,  No  4,  p  243-265,  1971.  5 

fig,  12  ref. 

Descriptors:    'Stochastic   processes,    'Statistical 
models,  'Streamflow,  'Open  channel  flow.  Varia- 
bility, Turbulent  flow,   Roughness  (Hydraulic), 
Statistics,  Time  series  analysis,  Dispersion. 
Identifiers:  Stochastic  hydrology. 

A  mathematical  model  is  given  for  the  movement 
of  water  particles  in  a  river.  Using  the  model  it  is 
possible  to  find  an  analytic  expression  for  the  dis- 
tribution function  of  the  transit  time  needed  for  a 
water  particle  to  travel  from  one  cross  section  of 
the  river  to  another.  This  implies  a  quantitative 
description  of  the  longitudinal  dispersion  in  the 
river.  The  river  is  divided  into  two  layers,  an  upper 
layer  and  a  lower  layer.  The  border-line  between 
the  two  layers  will  depend  on  the  mean  velocity  of 
the  river  and  on  the  velocity  profile  across  the 
river.  The  longitudinal  velocity  is  constant  and 
positive  in  the  upper  layer  and  zero  in  the  lower 
layer.  A  water  particle  moves  back  and  forth 
between  the  two  layers  in  a  random  way.  The 
probability  law  governing  this  movement  will  de- 
pend on  a  parameter  characterizing  the  roughness 
of  the  bottom  of  the  river.  (Knapp-USGS) 
W72-08819 
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WATER  CYCLE— Field  02 
Groundwater — Group  2F 


STOCHASTICITY     DS     GEOPHYSICAL     AND 
HYDROLOGICAL  TIME  SERIES, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-08820 


DERIVATION  OF  HYDROLOGIC  FREQUENCY 
CURVES, 

Massachusetts  Inst  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-08951 


WATER  RESOURCES  INVESTIGATIONS  IN  IL- 
LINOIS, 1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08992 


WATER  RESOURCES  INVESTIGATIONS  IN  IN- 
DIANA, 1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08993 


WATER    RESOURCES    INVESTIGATIONS    IN 

CALIFORNIA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08994 


WATER    RESOURCES    INVESTIGATIONS    IN 
CONNECTICUT,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08995 


ANALYSIS  OF  WATER  LEVEL  DATA  FOR 
EVERGLADES  NATIONAL  PARK,  FLORH>A, 

Geological  Survey,  Tallahassee,  Fla. 

T.  J.  Buchanan,  and  J.  H.  Hartwell. 

Geological  Survey  Open-file  Report  72004,  1972. 

30  p,  12  fig,  1  tab,8ref. 

Descriptors:  'Water  levels,  *Gaging  stations, 
•Hydrologic  data,  'National  parks,  'Florida,  Data 
collections,  Surface  waters,  Water  level  fluctua- 
tions, Duration  curves,  Recession  curves,  Rain- 
fall, Seasonal,  Swamps. 

Identifiers:  'Everglades  National  Park,  Historical 
data. 

Stage-duration  curves  were  developed  from  data 
collected  1953-69  at  five  gaging  stations  in  Ever- 
glades National  Park,  Florida.  Four  of  the  five 
curves  show  similar  characteristics  with  an  in- 
crease in  the  slope  when  the  water  level  is  below 
land  surface.  Monthly  stage-duration  curves, 
developed  for  one  of  the  stations,  reflect  the 
seasonal  trends  of  the  water  level.  Recession 
curves  were  prepared  for  the  same  five  stations. 
These  curves  represent  the  average  water-level 
decline  during  periods  of  little  or  no  rainfall,  and 
the  decline  in  level  is  shown  at  the  end  of  10,  30, 
and  60  days  for  any  given  initial  stage.  A  family  of 
curves  was  also  prepared  to  give  the  recession 
from  various  initial  stages  for  any  period  up  to  60 
days.  (Woodard-USGS) 
W72-09001 


7 


CHECKS  ON  THE  WATER  BALANCE  OF  A 
SMALL  CATCHMENT, 

Hull  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  02A. 

W72-09005 


EXPERIMENT     IN     THE     MATHEMATICAL 
DESCRIPTION  OF  THE  FORM  OF  LONGITU- 
DINAL RIVER  PROFILES, 
Kazan  State  Univ.  (USSR). 
G.  P.  Butakov. 


Geomorphology,  No  4,  p  336-340,  October- 
December  1970.  4  fig,  11  ref.  (Translated  from 
Geomorfologiya,  No  4,  p  74-79,  October- 
December  1970). 

Descriptors:  'Channel  morphology,  'Rivers, 
'Mathematical  studies,  'Equations, 

Geomorphology,  Topography,  Hydrology,  Head- 
waters, Upstream. 

Identifiers:  'USSR,  'Volga  River, 

Paleogeomorphology,  Paleohydrography,  Tec- 
tonics. 

A  study  was  made  of  longitudinal  profiles  of  rivers 
in  the  Middle  Volga  region  for 
paleogeomorphological  reconstructions  of  the  an- 
cient relief  of  the  area.  Comparison  of  the  dif- 
ferent equations  used  in  approximating  the  lon- 
gitudinal river  profiles  revealed  that  the  form  of 
the  topographic  profile  is  best  represented  by  a 
logarithmic  equation.  All  other  equations  (parabol- 
ic, exponential,  and  log-log)  do  not  reflect  the 
form  of  the  real  river  profile,  and  computations 
are  frequently  time  consuming.  Parameters  of  the 
logarithmic  equation  can  be  determined  even  if  the 
specific  profile  of  an  ancient  watercourse  is  unk- 
nown. "This  is  particularly  important  when  the 
equation  is  used  in  the  reconstruction  of  a 
paleohydrographic  network.  (Josefson-USGS) 
W72-09010 


FLOW  AND  CHANNEL  DYNAMICS  OF  RIVERS 

IN  NONTDJAL  DELTA  REACHES  (DINAMIKA 

POTOKA   I  RUSLA  V   NEPRILIVNYKH  UST- 

' YAKH  REK), 

State  Oceanographic  Inst.,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09012 


2F.  Groundwater 


WATER  RESOURCES  OF  DORCHESTER  AND 
TALBOT  COUNTIES,  MARYLAND, 

Geological  Survey,  Parkville,  Md. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08500 


GROUND-WATER  CONDITIONS  DURING  1970 
IN  INDIAN  WELLS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08505 


GEOLOGY  AND  GROUND- WATER  SYSTEM  IN 
THE  GILA  RIVER  PHREATOPHYTE  PROJECT 
AREA,  GRAHAM  COUNTY,  ARIZONA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-08509 


THE  RESPONSE  TO  TTOAL  FLUCTUATIONS 
OF  TWO  NON-HOMOGENEOUS  COASTAL 
AQUIFER  MODELS, 

Hawaii  Univ.,  Honolulu.  Water  Resources 
Research  Center. 

J.  A.  Williams,  and  Liu  Ta-Chiang. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  517.  Technical  Report  No 
51,  September  1971.  70  p,  23  fig,  3  tab,  7  ref,  2  ap- 
pend. OWRR  A-020-HI  (1). 

Descriptors:    Groundwater    movement,    Coasts, 
Aquifers,  'Tidal  effects,  'Model  studies,  'Analog 
models,  Mathematical  models. 
Identifiers:  'Coastal  aquifer  models. 

Mathematical  and  electric  analog  (R-C  circuit) 
models  for  two  one-dimensional  non-homogene- 
ous coastal  aquifers  have  been  developed.  The 
first  is  a  semi-infinite  aquifer  having  a  discontinu- 
ous change  in  permeability  at  a  known  distance 
from  the  coastline  and  the  second  is  an  aquifer 
whose  permeability  changes  linearly  with  distance 


from  the  coastline  and  whose  interior  boundary 
represents  either  a  constant  head  or  a  no-flow  con- 
dition. Both  models  were  subjected  to  a  sinusoidal 
tidal  input.  Results,  in  the  form  of  graphs  of  am- 
plitude and  phase  angle  vs.  position,  show  excel- 
lent agreement  between  the  outputs  of  the  mathe- 
matical and  electric  analog  models.  In  the  case  of  a 
discontinuous  permeability,  these  graphs  indicate 
a  positive  or  negative  reflection  from  the  discon- 
tinuity for  a  decrease  or  increase,  respectively,  in 
the  permeability.  In  the  case  of  the  linearly  varying 
permeability  model,  the  graphs  of  amplitude  in- 
dicate that  energy  is  attenuated  at  a  greater  rate 
near  the  coastline  when  both  types  of  boundary 
condition  are  less  than  one.  Graphs  of  the  phase 
angle  are  concave  downwards  for  the  constant- 
head  boundary  condition. 
W72-08585 


THE  CHEMICAL  EXCHANGE  CAPABILITIES 
OF  THE  BATON  ROUGE  GROUND-WATER 
SYSTEM, 

Louisiana  Water  Resources  Research  Inst.,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-08589 


ON 


PD2DMONT 


DEEP  SEEPAGE 

WATERSHEDS, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 
Inst. 

J.  T.  Ligon,  and  T.  V.  Wilson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  534,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  South  Carolina  Water 
Resources  Research  Institute  Report  No.  29,  April 
1972.  66  p,  31  fig,  6  tab,  5  ref.  OWRR  A-014-SC 
(3). 

Descriptors:     'Groundwater    movement,    'Soil 
moisture,  Water  table,  Percolation,  Root  zone, 
Subsurface  flow,  'South  Carolina. 
Identifiers:  'Piedmont  watersheds  (SC). 

The  objectives  were  (1)  to  determine  the  principal 
factors  affecting  deep  seepage  in  the  Piedmont, 
and  (2)  to  develop  relationships  to  express  percola- 
tion in  terms  of  measurable  physical  quantities.  A 
field  experiment  was  conducted  which  included 
measurements  of  precipitation,  surface  runoff,  in- 
terflow, soil  moisture  to  a  depth  of  32  feet,  and 
water  table  levels.  The  high-clay  content,  B2t 
horizon  was  found  to  act  as  a  restricting  layer  for 
deep  seepage.  However,  considerable  quantities 
of  deep  seepage  occur  principally  during  the 
winter  and  early  spring  when  precipitation  is  nor- 
mally heavy  and  evapo transpiration  low.  Time 
lags,  between  the  occurrence  of  excess  moisture 
near  the  soil  surface  and  a  resulting  effect  on  the 
water  table,  varied  from  5  1/2  months  for  an  ini- 
tially low-moisture  profile,  down  to  only  4  weeks 
for  an  initially  high-moisture  profile.  An  empirical 
model  for  predicting  deep  seepage  was  developed 
and  tested  and  a  stochastic  model  of  soil  moisture 
in  the  profile  is  under  development.  Graphs  are 
presented  showing  measured  soil  moisture  profiles 
at  different  times  under  both  wetting  and  draining 
conditions.  Graphs  and  tables  also  show  moisture 
excess  predicted  by  the  empirical  model,  and  the 
predicted  water  table  hydrograph  compared  to  that 
observed. 
W72-08590 


AQUIFER  PERFORMANCE  TESTS  UNDER 
TWO-PHASE  FLOW  CONDITIONS, 

Alabama  Univ.,  University.  Natural  Resources 
Center. 

H.  R.  Henry,  J.  R.  McDonald,  and  R.  M.  Alverson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  535,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Natural  Resources  Center  of 
University  of  Alabama  and  Geological  Survey  of 
Alabama  Final  Report,  March  1971. 117  p,  74  fig,  4 
tab,  25  ref,  2  append.  OWRR  B-020-ALA  (1). 
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Field  02— WATER  CYCLE 
Group  2F — Groundwater 


Descriptors:  Water  wells,  'Groundwater  move- 
ment, 'Aquifer  systems,  'Aquifer  testing,  'Un- 
derground waste  disposal,  'Injection  wells, 
'Waste  disposal  wells,  'Dispersion,  'Heat 
transfer,  'Thermal  pollution,  Model  studies. 
Identifiers:  'Two-phase  flow,  'Discharge  well, 
Well  field,  'Well-aquifer  system. 

Laboratory  models  offer  an  excellent  method  of 
studying  dispersion  of  pollution,  especially  ther- 
mal pollution,  from  injection  wells.  Lines  of  con- 
stant temperature  have  essentially  the  same  shape 
as  the  streamline  dividing  the  flow  originating  in 
the  injection  well  from  that  in  the  discharge  well. 
Pollution  spreads  considerably  beyond  limits  of 
this  dividing  streamline.  Differential  equations  are 
given  for  heat  dispersion  from  an  injection  source 
in  a  saturated  aquifer.  Experimental  data  verify 
that  piezometric  profiles  would  not  change  with 
temperature  of  the  injected  water  substantiating 
the  theory  that  subsurface  formations  can  absorb 
and  dissipate  large  amounts  of  heat.  (Warman- 
Alabama) 
W72-08591 


WATER  RESOURCES  INVESTIGATIONS  IN 
MARYLAND  AND  THE  DISTRICT  OF  COLUM- 
BIA, 1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08732 


WATER    RESOURCES    INVESTIGATIONS    IN 
NEBRASKA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08733 


AFTERSHOCKS    CAUSED    BY    PORE    FLUID 
FLOW, 

Stanford  Univ.,  Calif.  Dept.  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  08E. 
W72-08812 


MECHANISM    OF    GROUNDWATER    RESER- 
VOIRS, 

Technical  Univ.  of  Denmark,  Copenhagen.  Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
J.  Eliasson. 

Nordic  Hydrology,  Vol  2,  No  4,  p  266-277,  1971.  3 
fig,  1  tab. 

Descriptors:  'Groundwater  movement,  'Aquifer 
characteristics,  'Water  yield,  'Unsteady  flow, 
'Mathematical  models,  Water  balance,  Infiltra- 
tion, Model  studies,  Linear  programming,  Unit 
hydrographs,  Water  level  fluctuations,  Fourier 
analysis. 
Identifiers:  Iceland. 

A  groundwater  reservoir  with  time-independent 
boundary  conditions  is  characterized  by  an 
average  groundwater  table,  and  variations  can  be 
treated  as  departures  from  this  average  value.  The 
average  groundwater  table  can  be  found  if  the 
storage  coefficient  S,  the  coefficient  of  transmissi- 
bility  T,  and  the  average  infiltrations  are  known, 
together  with  the  boundary  values.  The  reservoir 
responds  to  variations  in  the  infiltration  as  a  series 
of  many  parallel  linear  reservoirs.  The  major  pro- 
portion of  the  water  goes  through  the  first  reser- 
voirs, and  these  have  the  largest  time  constant,  so 
the  flow  is  mainly  characterized  by  these  reser- 
voirs. The  output  characteristics  are  functions  of 
the  ratio  of  the  time  constant  of  the  reservoir  and 
the  input  period  under  consideration.  The 
character  of  the  reservoir  can  be  accurately  judged 
from  the  time  constant  of  the  largest  (first)  linear 
reservoir.  In  a  large  reservoir,  variations  in  the  ru- 
noff discharge  are  small  and  1/4  of  a  cycle  behind 
the  infiltration.  (Knapp-USGS) 
W72-08818 


THE    ROLE    OF    GRAVITY    IN    CAPILLARY 
PRESSURE  MEASUREMENTS, 

Calgon  Corp.,  Pittsburgh,  Pa. 

M.  T.  Szabo. 

Society  of  Petroleum  Engineers  Journal,  Vol  12, 

No  2,  p  85-88,  April  1972. 4  fig,  4  ref . 

Descriptors:  'Capillary  action,  'Permeability, 
'Laboratory  tests,  Porous  media,  Capillary  con- 
ductivity, Analytical  techniques,  Instrumentation, 
Porosity,  Capillary  water,  Groundwater,  Pore 
pressure,  Saturated  flow,  Unsaturated  flow. 
Identifiers:  Capillary  pressure. 

Saturation  profiles  are  influenced  by  gravity  dur- 
ing the  measurement  of  capillary  pressures  in 
porous  samples.  A  precise  method  is  suggested  for 
calculating  realistic  capillary  pressure  curves  from 
the  data  obtained  in  either  the  'diaphragm'  or  the 
'gravity  drainage  of  long  vertical  core'  method.  A 
capillary  pressure  curve,  free  of  the  influence  of 
gravity,  can  be  determined  from  measurement  of 
the  pressures  applied  in  the  nonwetting  phase  and 
from  the  average  saturations  corresponding  to 
capillary  equilibria.  The  same  equations  may  also 
be  used  for  the  evaluation  of  centrifuge  data,  pro- 
vided the  increase  in  capillary  pressures  is 
achieved  by  gradual  lengthening  of  end-effect  ab- 
sorbers set  up  under  the  test  sample,  using  the 
same  constant  speed  of  rotation  at  each  run.  (K- 
napp-USGS) 
W72-08944 


DEEP  PERCOLATION  IN  A  SAND  HELL  AREA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

R.  E.  Glover. 

Water  Resources  Bulletin,  Vol  8,  No  2,  p  399-400, 

April  1972. 6  ref. 

Descriptors:  'Percolation,  'Recharge,  'Infiltra- 
tion, 'Water  balance,  'Surface-groundwater  rela- 
tionships, Nebraska,  Great  Plains,  Water  yield, 
Sands. 

Identifiers:  'Sand  Hills  (Nebr),  Ogallala  Forma- 
tion. 

Infiltration  into  the  Ogallala  aquifer  in  Nebraska 
was  calculated  using  records  for  two  rivers  flow- 
ing in  a  Sand  Hill  area.  The  infiltration  is  0.23  feet 
per  year,  which  is  13%  of  the  precipitation. 
Weather  Bureau  records  for  Halsey  based  on  58 
years  of  observation  yield  an  average  precipitation 
rate  of  20.73  inches  per  year  or  1.727  feet  per  year. 
In  this  area  the  deep  percolation  represents  0.134 
of  the  precipitation.  (Knapp-USGS) 
W72-08946 


STREAM    DEPLETION    BY    WELLS    IN    THE 
SOUTH  PLATTE  BASIN-COLORADO, 

Colorado  Div.  of  Water  Resources,  Denver. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-08947 


NONSTEADY  FLOW  TO  A  WELL  WITH  TIME 
DEPENDENT  DRAWDOWN, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  04B. 
W72-08949 


WHAT  DO  WE  KNOW  ABOUT  SALT  WATER 
INTRUSION, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08950 


WATER  RESOURCES  INVESTIGATIONS  IN  IL- 
LINOIS, 1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08992 


WATER  RESOURCES  INVESTIGATIONS  IN  IN- 
DIANA, 1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08993 


WATER    RESOURCES    INVESTIGATIONS    IN 
CALIFORNIA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08994 


WATER    RESOURCES    INVESTIGATIONS    IN 
CONNECTICUT,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08995 


SNOW  AND  ICE  MELT  AS  INDICATORS  OF 
HYDROLOGIC  CONDITIONS,  EXPLORATORY 
STUDY, 

South  Dakota  State  Univ.,  Brookings.  Remote 

Sensing  Inst. 

L.  R.  Heinemann,  V.  I.  Myers,  and  D.  G.  Moore. 

Descriptors:  'Groundwater  movement,  'Remote 
sensing,  'Aquifers,  'Snowmelt,  'South  Dakota, 
Ice,  Melt  water,  Temperature,  Heat  transfer, 
Soils,  Soil  moisture,  Aircraft,  Aerial  photography, 
Mapping,  Analytical  techniques,  Evaluation, 
Aquifer  characteristics. 
Identifiers:  'Imagery. 

The  use  of  snow  and  ice  melt  was  investigated  as 
indirect  indicators  of  groundwater  occurrence  and 
movement  in  South  Dakota.  Direct  measurements 
of  the  distribution  of  water  in  nature  are  timely, 
costly,  and  only  feasible  for  limited  areas  in  South 
Dakota.  Aquifers  can  seldom  be  detected  directly 
by  using  remote  sensing,  however,  snow  and  ice- 
melt  patterns  are  two  of  the  features  appearing  on 
imagery  that  aid  in  identifying  aquifers.  A  shallow 
aquifer  forms  a  heat  sink  that  modifies  the  volu- 
metric heat  capacity  of  the  earth's  crust  and  in- 
fluences the  temperature  at  the  land  surface.  Snow 
and  ice  melt  patterns  can  be  a  surface  expression 
of  subsurface  characteristics.  Using  a  heat  sink 
concept,  the  imagery  provided  information  aiding 
in:  (1)  the  delineation  of  shallow  aquifers  in  glacial 
drift,  and  (2)  the  location  of  groundwater  move- 
ment into  rivers.  The  interpretation  of  snow  and 
ice-melt  anomalies  in  combination  with  other 
remotely  sensed  data  will  strengthen  capabilities  in 
groundwater  mapping.  (Woodard-USGS) 
W72-08999 


HYDROGEOLOGY  OF  THE  USSR,  VOL  13: 
THE  VOLGA-KAMA  RIVER  REGION 
(GIDROGEOLOGIYA  SSSR.  TOM  XIII. 
POVOLZH'YE  I  PRDXAM'YE). 

Izdatel'stvo  'Nedra',  Moscow,  1970. 800  p. 

Descriptors:  'Hydrogeology,  'Areal  hydrogeolo- 
gy,  'Engineering  geology,  'Groundwater, 
Groundwater  basins,  Aquifers,  Stratigraphy, 
Geologic  formations,  Geologic  time,  Geologic  in- 
vestigations, Geologic  mapping,  Geomorphology, 
Karst,  Landslides,  Water  types,  Water  quality, 
Water  chemistry,  Geothermal  studies,  Natural 
resources,  History. 

Identifiers:  'USSR,  'Volga  River,  'Kama  River, 
'Artesian  basins,  'Tectonics,  Mineralization,  Re- 
gionalization. 

This  volume  in  the  series  'Hydrogeology  of  the 
USSR'  is  devoted  to  a  study  of  hydrogeological 
conditions  in  the  Volga-Kama  River  region,  which 
covers  an  area  of  976,300  sq  km  and  includes  the 
Astrakhan,  Volgograd,  Gorkiy,  Ivanovo,  Kirov, 
Kostroma,  Kuybyshev,  Penza,  Saratov,  Ul- 
ianovsk Oblasts,  part  of  the  Rostov  Oblast,  and 
the  Kalmyk,  Man,  Mordovian,  Tatar,  Udmurt, 
and  Chuvash  Autonomous  Republics.  Emphasis  is 
placed  on  formation,  distribution,  and 
hydrochemical    and    hydrothermal    zonality    of 
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groundwaters;  classification  and  mapping  of 
mineral  and  industrial  waters;  and  on  a 
hydrogeological  division  of  the  region  into  8  arte- 
sian basins  according  to  geological  structure  and 
the  character  and  distribution  of  aquifers.  The 
hydrogeology  of  oil,  gas,  and  mineral  deposits  is 
presented  together  with  an  engineering-geological 
regionalization  of  the  area  and  a  description  of 
present-day  geological  and  engineering-geological 
processes  and  phenomena.  (Josefson-USGS) 
W72-09006 


HYDROGEOLOGY  OF  THE  FROZEN  ZONE  OF 
THE  LITHOSPHERE  (OSOBENNOSTI 

GIDROGEOLOGD  MERZLOY  ZONY 

LITOSFERRY), 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09007 


MATERIALS  ON  HYDROGEOLOGY  AND  THE 

GEOLOGICAL    ROLE    OF    GROUNDWATER 

(MATERIALY       PO       GOROGEOLOGII        I 

GEOLOGICHESKOV     ROLI     PODZEMNYKH 

VOD). 

Leningrad  State  Univ.  (USSR). 

Izdatel'stvo  Leningradskogo  Universiteta,  Lenin- 
grad, Khod'kov,  A.  Ye.,  editor,  1971. 280 p. 

Descriptors:  "Hydrogeology,  'Groundwater, 
'Groundwater  basins,  'Water  chemistry, 
'Geochemistry,  Stratigraphy,  Petrology, 
Mineralogy,  Mining,  Salts,  Potassium  compounds, 
Trace  elements,  Brines,  Pore  water,  Weathering, 
Karst,  Volcanoes,  Geologic  time,  Geologic 
mapping,  Methodology. 

Identifiers:  'USSR,  'Ukraine,  'Halogenic 
deposits,  'Ores,  Supergene,  Mineralization. 

This  three-part  monograph  contains  35  papers  on 
hydrogeology,  hydrochemistry,  and  hydrogeologic 
methodology  and  field  practice.  Parts  I  and  II  deal 
with  the  formation  and  geological  role  of  ground- 
waters of  halogenic  deposits,  including  a  study  of 
the  hydrogeological  conditions  of  exploitable  salts 
deposits  of  the  USSR  in  general  (6  papers)  and  of 
the  Stebnik  potassium  salt  deposit  in  the  L'vov 
Oblast  of  the  Ukraine  in  particular  (14  papers). 
Problems  of  general  hydrogeology  and  techniques 
of  hydrogeological  and  hydrochemical  investiga- 
tions are  discussed  in  the  IS  papers  of  the  conclud- 
ing part.  (Josefson-USGS) 
W72-O9013 
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ANALYSIS  OF  EARTH  RESOURCES  IN  THE 
PHOENIX,  ARIZONA,  AREA, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08492 


THE  OCCURRENCE  OF  ALKANES  IN  FULVIC 
ACID,  A  SOIL  HUMIC  FRACTION, 

Department  of  Agriculture,   Ottawa,   (Ontario). 

Soil  Research  Inst. 

G.  Ogner,  and  M.  Schnitzer. 

Geochimica  et  Cosmochimica  Acta,  Vol  34,  No  8, 

p  921-928, 1970. 4  fig,  1  tab,  1 1  ref. 

Descriptors:  'Soil  chemistry,  'Water  chemistry, 
'Organic  matter,  'Solubility,  'Humic  acids,  Soils, 
Chemical  reactions,  Organic  compounds,  Separa- 
tion techniques,  Methodology,  Soil  water. 
Identifiers:  'Alkanes,  'Fulvic  acid,  Research  pro- 
jects. 

Humic  compounds  constitute  the  bulk  of  the  or- 
ganic matter  in  soils  and  possibly  also  in  waters, 
yet  little  is  known  about  their  chemical  structure. 
The  chemical  composition  of  a  water-soluble  ful- 
vic acid  (FA),  a  low-molecular  weight  humic 
material,  was  examined  in  the  isolation  of  alkanes 


from  the  FA.  Normal  plus  branched-cyclic  alkanes 
were  found  to  account  for  a  maximal  0.16%  of  the 
weight  of  a  water-soluble  soil  fulvic  acid.  Only  3% 
of  the  total  alkanes  could  be  extracted  by  hexane, 
benzene  and  ethyl  acetate  from  untreated  solid  ful- 
vic acid.  N-heptane  extracted  approximately  12% 
of  the  total  alkanes  from  a  solution  of  fulvic  acid  in 
methanol,  and  also  from  a  suspension  of  untreated 
soil  in  methanol.  Most  of  the  alkanes  were  ex- 
tractable  only  after  methylation  of  the  fulvic  acid 
and  adsorption  on  aluminum  oxide.  Reduction  of 
hydrogen  bonding  by  methylation  appeared  to  be 
related  to  the  release  of  alkanes  by  the  fulvic  acid. 
(Woodard-USGS) 
W72-08502 


EFFECTS   OF   WATER   TABLE   HEIGHT   ON 
SOIL  AERATION  AND  CROP  RESPONSE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08521 


RELL\BILITY  OF  SALDflTTY  SENSORS  FOR 
THE  MANAGEMENT  OF  SOIL  SALINITY, 

Agricultural  Research  Service,  Riverside,  Calif. 
Soil  and  Water  Conservation  Research  Div. 
J.  D.  Oster,  and  L.  S.  Willardson. 
Agron  J.  63  (5):  695-698. 1971. 
Identifiers:  California,  Conductivity,  Electrical, 
Infiltration,  Instrumentation,  Irrigation,  Manage- 
ment, Salinity,   Sensors,  Soil,  Surface,  Topog- 
raphy. 

Laboratory-constructed  and  commercial  salinity 
sensors  were  evaluated  for  stability  of  calibration 
and  accuracy  of  measurement  of  soil  salinity.  Of 
the  commercial  sensors  85%  were  stable  and  per- 
formed satisfactorily  for  at  least  1.5  jt  with  an 
estimated  accuracy  of  PLUS  OR  MINUS  0.6 
mmho  cm-1.  Laboratory-constructed  sensors  were 
accurate  to  PLUS  OR  MINUS  1  mmho  cm-1. 
Commercial  sensors  were  used  to  monitor  soil 
salinity  in  a  field  in  the  Imperial  Valley,  California, 
demonstrating  their  value  for  salinity  control.  The 
salinity  data  revealed  differences  in  water  infiltra- 
tion caused  by  surface  topography  and  the 
disturbance  of  soil  during  the  installation  of  the 
sensor.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08522 


THE  LAND  (1):  ITS  FUTURE-ENDANGERING 
POLLUTANTS, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-08538 


EFFECT  OF  BURULLUS  LAKE  BRACKISH 
WATER  ON  THE  DISTRIBUTION  OF  SALTS 
AND  ON  THE  SOIX  PROFILE  FORMATION  IN 
SOILS  ADJACENT  TO  THE  LAKE, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Soils  Dept. 
F.  A.  F.  El-Bogdady,  R.  M.  Abd  Elaal,  and  S.  N. 
Ismail. 

Agr  Res  Rev  (Cairo).  47  (1):  59-80.  Ulus.  1969. 
Identifiers:  Brackish,  Burullus,  Distribution,  For- 
mation, Lake,  Profile,  Reclamation,  Salts,  Soil, 
Soils,  Water. 

These  soils  are  influenced  by  the  tide  generated  by 
the  northern  lakes  and  the  Mediterranean  Sea. 
Special  consideration  for  their  high  salinity  and 
high  groundwater  table  level  when  planning  for 
their  reclamation  and  improvement  is  necessary. 
Fourteen  profiles  were  examined  to  the  depth  of 
about  100-150  cm  up  to  the  groundwater  level.  The 
soil  is  very  heavy  textured  with  high-clay  content, 
ranging  in  the  top  layers  from  32.5  to  73.5%  with 
an  average  of  52.89%.  The  heavy  soil  texture  has 
its  bad  effect  on  drainage  efficiency.  CaC03  is 
present  with  an  average  of  1.54%  in  the  top  layers 
and  about  0.1%  in  the  deep  subsoil.  The  organic 
matter  content  averages  about  1 .54%  in  the  top  soil 
decreasing  with  depth.  The  average  content  in- 
creases at  layers  approaching  the  groundwater 
level.  The  soil  salinity  in  the  different  profiles  va- 


ries widely  with  their  distance  from  the  lake.  Na 
present  in  the  form  of  common  salt  is  the  prevail- 
ing cation.  The  groundwater  salinity  also  varies 
greatly  in  the  different  localities.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08571 


ON 


PD2DMONT 


DEEP  SEEPAGE 

WATERSHEDS, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08590 


WATER  REGIME  OF  SOIL  IN  RELATION  TO 
THE  USE  OF  HERBICIDES,  (IN  RUSSIAN), 

V.  S.  Volodin. 

Nauchn  Tr  Kursk  Gos  S-kh  Opty  Stn.  4  :  179-184. 
1969. 

Identifiers:  Atrazine,  Corn-M,D-Moisture,  Herbi- 
cides, Regime,  Relation,  Reserves,  Simazine,  Soil. 

Appreciable  improvement  occurred  in  the  water 
regime  of  chernozem  soil  in  corn  fields  that  were 
treated  with  simazine  and  atrazine.  The  moisture 
reserves  increased  in  a  field  treated  with  2,  4-D, 
but  decreased  slightly  in  a  field  treated  with 
triazine  derivatives.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-08622 


CALCULATION  FROM  SOIL  PROPERTIES  OF 
WILTING  HUMIDITY,  (IN  CZECH), 

Research  Inst,  of  Irrigation  Farming,  Bratislava 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08649 


VEGETATION    PRODUCTIVITY    VARIATION 

IN    CONNECTION    WITH    HYDROTHERMAL 

CONDITIONS  (IN  RUSSIAN), 

Akademiya  Nauk  Azerbaidzhanskoi  SSR,  Baku. 

Institut  Pochvovedeniya  i  Agrokhimii. 

For  primary  bibliographic  entry  see  Field  021. 

W72-08734 


LEGUMINOUS  COVER  CROPS  FOR  MAIN- 
TAINING SOIL  FERTILITY  IN  SISAL  IN  TAN- 
ZANIA: H.  EFFECTS  ON  MOISTURE  STATUS 
OF  SOH.  AND  SISAL, 

Ministry  of  Agriculture,  Dar  es  Salaam  (Tanzania). 
Research  Div. 
D.  Hopkinson. 

Exp  Agric.  Vol  7,  No  4,  p  337-343, 1971 ,  DJus. 
Identifiers:      'Cover     crops,      Fertility,      'Soil 
moisture,  Pueraria  Phaseoloides  D,  Sisal-M,  Tan- 
zania, 'Soil- water-plant  relationships. 

The  effect  of  covers  of  controlled  volunteer 
vegetation,  Pueraria  phaseoloides,  and  clean 
weeding  on  the  soil  moisture  content  and  on  the 
succulence  of  sisal  leaves  was  studied.  The  sur- 
face soil  tended  to  dry  out  further  when  exposed 
by  clean  weeding,  but  moisture  in  the  profile  as  a 
whole  was  not  much  depleted.  The  plant  covers 
dried  soils  to  at  least  300  cm.  in  dry  periods. 
Although  sisal  leaves  had  a  slightly  higher  dry 
matter  content  in  dry  weather  there  was  no 
evidence  of  competition  for  water  between  the 
plant  covers  and  the  sisal.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08773 


A  STUDY  OF  THE  EFFECT  OF  SOIL  COMPAC- 
TION AND  MOISTURE  REGIMES  ON  THE 
GROWTH  AND  CHEMICAL  COMPOSITION 
OF  MAIZE  PLANTS, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dept.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08775 
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THE  EFFECT  OF  MOISTURE  ON  SLOPE  STA- 
BILITY: A  CLASSIC  EXAMPLE  FROM 
SOUTHERN  ALBERTA,  CANADA, 

Lethbridge  Univ.  (Alberta).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J . 
W72-08811 


LIST  AND   LOCATION  OF  SNOW  COURSES 
AND  SOIL  MOISTURE  STATIONS. 

Colorado  Agricultural  Experiment  Station,  Fort 

Collins. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-08814 


SOILS    ALONG    THE    ARAKS    RIVER    AND 

THEIR  RATIONAL  USE, 

S.  G.  Gasanov. 

Akademiya  Nauk  Azerb.  SSR:  Baku.  1969. 196p. 

Identifiers:      Araks,      Classification,      Genesis, 

Pedological,    Physicochemical,    Rational,    River, 

Soils,  USSR,  Zoning. 

The  monograph  is  the  result  of  comprehensive  soil 
investigations  carried  out  in  1955-1961.  The  gene- 
sis of  chestnut  humus-sulfate  soils,  solodization, 
distribution  of  the  genetic  types  of  deposits  and 
the  weathering  crust  are  described  in  detail.  The 
physicochemical  properties  of  the  principal  soils 
on  the  Araks  piedmont  plain  are  briefly  described. 
The  classification  of  soils  of  the  territory,  the 
agricultural-pedological  zoning  and  descriptions  of 
the  different  soil  districts  are  given.— Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-08838 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  HARDING  COUN- 
TY, 

New    Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08876 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  EDDY  COUNTY, 

New    Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08877 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  LUNA  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08878 


SOIL  ASSOCIATIONS  AND  LAND  CLASSD7I- 
CATION  FOR  IRRIGATION,  HIDALGO  COUN- 
TY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08879 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  HtRIGATION,  LEA  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08880 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  DONA  AND 
COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08881 


SOD1  ASSOCIATIONS  AND  LAND  CLASSD7I- 
CATION  FOR  ERRIGATION,  SANTA  FE  COUN- 
TY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08882 


THERMODYNAMICS  OF  SODL  WATER:  I.  THE 
ENERGY  CONCEPT  OF  SOFL  WATER, 

National   Inst,   of  Agricultural   Science,   Tokyo 

(Japan). 

S.  Iwata. 

Soil  Science,  Vol.  113,  No.  3,  p.  162-166,  1972.  4 

ref. 

Descriptors:  *Chemical  potential,  'Water  chemis- 
try, 'Soil  moisture,  'Thermodynamic  behavior, 
•Theoretical  analysis,  Temperature,  Solutes,  Sur- 
faces, Pressure,  Physicochemical  properties. 
Identifiers:  'Soil  water  potential. 

The  state  of  water  in  soil  may  be  grasped  only  by 
the  use  of  the  chemical  potential  concept.  The 
chemical  potential  is  precisely  defined  under 
potential  fields  and  the  thermodynamic  state  varia- 
bles of  water  in  soil  are  enumerated  and  discussed. 
Definitions  are  obtained  for  a  uniform  electric 
field  and  conservative  force  field.  When  the  con- 
servative force  field  acts  on  water  in  soil,  the 
potential  energy  of  the  interaction  is  inversely  pro- 
portional to  the  solid  surface.  The  condition  of 
equilibrium  is  obtained  for  a  heterogeneous 
system  placed  in  a  nonuniform  electric  field  and/or 
a  conservative  force  field.  Hietherto,  chemical 
potential  of  soil  water  has  been  expressed  as  a 
function  of  soil  water  content,  temperature  and 
pressure.  It  is  felt  that  other  thermodynamic  quan- 
tities influence  soil  water  chemical  potential  but 
have  been  neglected  because  water  in  the  soil  has 
been  dealt  with  as  a  homogeneous  system.  The 
variables  needed  to  determine  the  state  of  water  in 
soil  are:  (1)  pore  radius,  which  is  governed  by  the 
soil  particle  arrangement;  (2)  species  and  concen- 
tration of  solute  in  the  system;  (3)  surface  density 
of  the  electric  charge;  (4)  distance  from  particle 
surface;  (5)  temperature;  (6)  external  pressure;  (7) 
water  content.  (Casey-Arizona) 
W72-08885 


PREDICTION  OF  EXCHANGEABLE  SODIUM 
PERCENTAGE    FROM    CATION    EXCHANGE 

EQUILIBRIA, 

Udaipur  Univ.  (India). 

K.  V.  Paliwal,  and  G.  L.  Maliwal. 

Geoderma,  Vol.  6,  No.  1,  p.  75-78,  1971.  1  fig,  1 

tab,  9  ref. 

Descriptors:  'Saline  soils,  'Cation  exchange,  *A1- 
kalie  soils,  'Correlation  analysis,  Estimating  equa- 
tions, Sodium,  Cation  adsorption,  Soil  chemical 
properties,  Soil  water. 

Identifiers:  'Exchangeable  sodium  percentage, 
'Sodium  adsorption  ratio,  'Cation  exchange 
capacity. 

In  an  attempt  to  find  the  best  predictor  of 
exchangeable  sodium  percentage  (ESP)  on  the 
basis  of  sodium  adsorption  ratio  (SAR),  various 
saline  or  alkah  soils  were  tested.  Gapon's  equation 
was  of  practical  value,  while  equations  developed 
by  the  U.  S.  Salinity  Laboratory  staff  and  by 
Bower  showed  significant  correlations  between 
SAR  and  ESP.  Bower's  equation  was  somewhat 
more  accurate.  Because  equations  based  on  cation 
exchange  equilibria  fit  better,  the  relationship 
between  ESP  and  SAR  was  found  from  ion 
exchange  equilibria  consisting  of  Na-Ca-Mg  ions 
which  are  the  dominant  cations  generally  present 
in  saline-sodic  soils.  The  equation  derived  was 
highly  accurate  and  it  was  felt  that  since  it  was 
derived  on  the  basis  of  soils  showing  wide  varia- 
tion in  texture  and  mineralogical  composition,  it 
may  find  wide  application  in  ESP  studies.  The  in- 
accuracy of  earlier  equations  such  as  Gapon's  is 
increased  by  increasing  soil  alkalinities.  (Casey- 
Arizona) 
W72-08886 


IRRIGATION  REGIMES  IN  A  SEMI-ARID 
AREA  AND  THEIR  EFFECTS  ON  GRAPEFRUIT 
YIELD,  WATER  USE  AND  SOIL  SALINITY, 

Volcani  Inst,  of  Agricultural  Research,  Rehovot 
(Israel )  and  Volcani  Inst,  of  Agricultural  Research, 
Bet-Dagan  (Israel). 
For  primary  bibliographic  entry  see  Field  03F. 

W72-08888 


BORON    ADSORPTION    BY    SOILS    AS    IN. 
FLUENCED  BY  POTASSIUM, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel);  and  Technion  -  Israel  Inst,  of  Tech., 

Haifa. 

A.  Hadas,  and  J.  Hagin 

SoU  Science,  Vol.  113,  No.  3,  p  189-193,  1972.  3 

fig,  2  tab,  13  ref. 

Descriptors:  'Cation  adsorption,  'Boron,  'Potas- 
sium, 'Soil  investigations,  Soil  types. 
Identifiers:  'Langmuir  adsorption  isotherm. 

At  high  soil  boron  levels,  K  increases  boron  up- 
take and  boron  toxicity  symptoms,  and  at  low  soil 
boron  levels,  K  exacerbates  boron  deficiencies. 
This  study  compares  the  extent  of  boron  adsorp- 
tion by  K-saturated  and  untreated  soils.  Boron  ad- 
sorption was  larger  and  stronger  in  the  K-saturated 
soils  for  the  entire  boron  concentration  range  in 
the  experiments.  Despite  the  relatively  great 
strength  of  adsorption,  boron  desorbed  easily 
from  the  K-saturated  soils,  showing  that  adsorp- 
tion was  reversible.  At  very  low  boron  concentra- 
tions the  adsorption  was  smaller  but  stronger.  It 
appears  that  the  boron  adsorption  is  directly  re- 
lated to  the  K  rather  than  indirectly  related  to  Ca 
deficiencies  as  was  formerly  thought.  Probably  the 
effect  of  K  is  to  create  more  favorable  conditions 
for  boron  adsorption  in  the  soil.  (Casey-Arizona) 
W72-08890 


SOIL  WATER  MOVEMENT  TO  GERMINAT- 
LNG  SEEDS, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 

(Israel). 

S.  Dasberg. 

Journal  of  Experimental  Botany,  Vol.  22,  No.  73, 

p  999-1008,  November  1971. 4  fig,  1  tab,  9  ref. 

Descriptors:  'Seeds,  'Soil  water  movement,  'Ger- 
mination, 'Gamma  rays,  'Soil  types,  Laboratory 
tests,  Theoretical  analysis,  Plant  growth,  Hydrau- 
lic conductivity,  Plant  root  systems,  Water 
requirements,  Soil-water-plant  relationships. 
Identifiers:  'Seedlings,  'Soil  water  potential. 

Using  the  gamma-ray  technique,  the  movement  of 
soil  water  to  layers  of  seeds  of  several  range  plants 
was  measured  and  calculations  of  water  move- 
ment to  a  single  seed  or  to  a  layer  of  seeds  were 
carried  out  for  comparison.  Seeds  were  placed  at  a 
depth  of  1.5  cm  in  soil  of  several  water  contents. 
The  soil  water  content  of  3  mm  layers  above  and 
below  the  seeds  was  measured  daily.  The  distance 
from  which  water  was  taken  up  the  seed  was  not 
affected  by  the  initial  soil  water  content,  according 
to  the  soil  water  measurements.  This  could  not  be 
found  from  the  theoretical  analysis  because  of  the 
lack  of  knowledge  of  the  seed  water  potential.  It 
can  be  assumed  that  the  differences  in  potential 
gradients  were  compensated  by  the  drop  in 
hydraulic  conductivity  of  the  soil  at  lower  water 
contents,  resulting  in  net  movement  of  water  to 
the  seed  from  roughly  the  same  distances.  It  may 
be  concluded  that  seed  germination  is  dependent 
on  seed  water  uptake,  which  is  determined  by  the 
soil  water  status.  The  initial  growth  rate  of  the 
seedling  roots  seems  to  be  less  influenced  by  the 
soil  water  content  than  is  the  growth  rate  of  the 
shoots.  (Casey-Arizona) 
W72-08895 


SOIL  WATER  EVAPORATION, 

Texas  A  and  M  Univ.,  Lubbock.  Agricultural 

Research  and  Extension  Center. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08933 
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A  HYDRAULIC  MODEL  FOR  THE  SIMULA- 
TION OF  NON-HYSTERETIC  VERTICAL  UN- 
SATURATED FLOW  OF  MOISTURE  IN  SOILS, 
Institute    for    Land    and    Water    Management 
Research,  Wageningen  (Netherlands). 
G.  P.  Wind. 

Journal  of  Hydrology,  Vol  15,  No  3,  p  227-246, 
March  1972.  11  fig,  1  tab,  5  ref. 

Descriptors:  'Unsaturated  flow,  'Hydraulic 
models,  'Infiltration,  Drainage,  Seepage,  Soil- 
water  movement,  Model  studies,  Unsteady  flow, 
Hydraulic  conductivity,  Capillary  conductivity, 
Saturated  flow,  Hysteresis. 

A  hydraulic  model  used  to  simulate  infiltration  and 
drainage  processes  in  soils  of  low  permeability 
was  built.  It  consists  of  a  number  of  vessels,  each 
simulating  a  layer  of  soil  with  its  moisture  charac- 
teristic, connected  by  a  number  of  tubes,  simulat- 
ing capillary  conductivity.  The  model  reacts  in 
nearly  the  same  manner  as  the  soil  would,  accord- 
ing to  knowledge  of  the  flow  processes  and 
parameters.  The  model  can  be  used  to  study  non- 
steady  state  infiltration  and  drainage  processes. 
(Knapp-USGS) 
W72-08942 


DEEP  PERCOLATION  IN  A  SAND  HILL  AREA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08946 


EFFECT  OF  HUMIDITY  ON  THE  CARBON 
MINERALIZATION  IN  VOLCANIC  SOILS  OF 
COSTA  RICA,  (IN  SPANISH), 

Inter-American    Inst,    of   Agricultural   Sciences, 

Turrialba  (Costa  Rica). 

Mario  Blasco. 

Turrialba.  21  (1):  7-12. 1971.  English  summary. 

Identifiers:  Carbon,  Costa  Rica,  Di,  Humidity, 

Microbial,    Mineralization,    Oxide,    Production, 

Soils,  Volcanic. 

Soils  derived  from  volcanic  ashes  (basaltic-an- 
desttic  materials  from  the  Irazu  and  Turrialba  vol- 
canoes) used  in  this  study  are  located  on  the  slopes 
of  the  Cordillera  Central  and  the  Meseta  Central. 
The  C02  evolution  during  incubation  occurred  at 
all  moisture  tensions  studied.  The  highest  C02 
production  was  reached  at  0.3  bars,  while  the 
lowest  evolution  corresponded  to  waterlogged 
conditions.  The  rate  of  C02  evolution  was  greater 
in  soils  covered  with  recent  ashes,  this  probably 
being  due  to  the  presence  of  fresh  organic  materi- 
als which  do  not  form  complexes  with  allophane 
that  are  as  stable  as  in  older  volcanic  profiles.  The 
C-mineralization  was  higher  during  the  1st  3-wk 
period  of  incubation.  The  microbial  population  ap- 
peared to  be  active. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W72-08956 


SOIL  AND  LEAF  NUTRITIONAL  STATUS  OF 
COCOA  PLANTINGS  ON  THE  EAST  AND 
WEST  COASTS  OF  MALAYA, 

Rubber  Research  Inst,  of  Malaya,  Kuala  Lumpur 

(Malaysia). 

Ng  Siew  Kee,  S.  Eng  Thamboo,  and  Cheah  Thean 

Eng. 

Malaysian  Agr  J.  47  (4):  390-408.  1970.  DJus. 

Identifiers:  Acidity,  Availability,  Base,  Capacity, 

Cation,  Coasts,  Cocoa-D,  Coconut-M,  Dieback, 

East,     Exchange,     Incidence,     Leaf,     Malaya, 

Moisture,  Nutritional,  Plantings,  Saturation,  Soil, 

Stress,  West. 

The  study  was  conducted  on  contrasting  soils  in  2 
localities  to  ascertain  soil  and  nutritional  factors 
that  might  be  responsible  for  the  better  growth  and 
lower  incidence  of  dieback  of  Amelonado  and 
Upper  Amazon  cocoa  on  the  west  coast.  The 
better  area  had  higher  cation  exchange  capacity, 
base  saturation  and  exchangeable  bases  with  Mg 
predomination.  However,  no  differences  in  pH,  N 
and  P  contents  were  found.  In  an  experimental 


area  on  granitic  soil,  10  tons/acre  of  limestone  in- 
creased pH  by  about  1  1/2  units  to  6.3-6.4  in  the  1st 
18  in.  of  soil.  There  was  considerable  variation  in 
leaf  nutrient  contents  over  the  2-yr  period,  espe- 
cially in  the  case  of  Ca.  N  levels  were  higher  in  the 
east  coast  areas  but  Mg  levels  were  lower.  P,  K 
and  Mg  appeared  to  be  in  adequate  supply  in  all 
areas.  Ca  levels  tended  to  be  greater  in  the  west 
coast  plantings  but  overall,  levels  were  considered 
insufficient.  Mg,  Co  and  N  contents  were  higher  in 
the  west  coast  but  no  shortage  of  micronutrients 
was  indicated.  Al  content  did  not  seem  excessive. 
The  poorer  performance  of  plantings  on  granitic 
soils  of  the  east  coast  may  be  due  to  an  environ- 
mental complex  in  the  root  region,  involving  high 
soil  acidity,  low  base  saturation  and  exchangeable 
Ca,  but  high  Al  in  the  exchange  complex,  inhibi- 
tion by  Al  of  Ca  and  water  uptake  by  cocoa  roots, 
as  well  as  seasonal  moisture  stress  during  drier 
parts  of  the  year.  However,  these  conditions  were 
most  probably  associated  with  environmental  and 
physiological  factors  such  as  light  intensity  and 
moisture  availability.  There  is  good  prospect  of  ex- 
pansion of  cocoa  planting  under  coconuts  on 
marine  clay  soils. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-08988 


CLAY  WATER  DIAGENESIS  DURING  BURIAL: 
HOW  MUD  BECOMES  GNEISS, 

Georgia    Inst,    of    Tech.,    Atlanta.    School    of 

Geophysical  Sciences. 

C.  E.  Weaver,  K.  C.  Beck,  and  C.  O.  Pollard,  Jr. 

Geological  Society  of  America  Special  Paper  134, 

1971 .  96  p,  27  fig,  9  tab,  1 18  ref.  OWRR  A-008-GA 

(4).NSFGrantGA-1330. 

Descriptors:  'Diagenesis,  *Muds,  'Clays, 
'Shales,  'Clay  minerals,  Mineralogy,  Water 
chemistry,  Sedimentation,  Kaolinite,  Montmoril- 
lonite,  Elite,  Beidellite,  Ion  exchange,  Ion  trans- 
port, Connate  water. 

Diagenesis  of  muds  was  studied  by  analyzing  sam- 
ples from  4,233  ft  to  16,450  ft  deep  in  the  Gulf  of 
Mexico  and  from  the  surface  to  24,003  ft  in  the 
Anadarko  Basin,  Oklahoma.  With  depth  mont- 
morillonite  is  altered  to  mixed-layer  illite-chlorite- 
montmorillonite;  the  regularity  of  the  mixed-layer 
phase  tends  to  increase  with  depth.  Much  of  the  in- 
terlay er  hydroxy  material  is  Al  and  Fe,  acquired 
before  deposition.  K  is  acquired  from  the  original 
water  content,  and  after  deposition,  from  K-feld- 
spar.  As  depth  and  temperature  increase,  kaolinite 
is  destroyed,  and  Al  is  deposited  between  the  ex- 
panded layers  as  hydroxy-Al  to  produce  layers  of 
dioctahedral  chlorite.  The  rate  of  decrease  of  pore 
water  content  abruptly  increases  at  10,300  ft,  as 
high  pressures  are  encountered,  and  then 
decreases.  The  cation  concentration  increases  to 
10,000  ft,  abruptly  decreases  by  20%,  then  remains 
relatively  constant.  During  burial  a  physical 
permeability  barrier  is  formed  by  the  rapid  de- 
watering  mud.  Upward  migrating  Ca  precipitates 
as  calcite,  increasing  the  effectiveness  of  the  barri- 
er. Na  diffuses  through  the  barrier  more  easily 
than  water;  CI  diffuses  through  more  easily  than 
S04  and  HC03.  (Knapp-USGS) 
W72-08998 


EARTHFLOWS    IN    THE    GRONDINES    AND 
TROIS  RTVffiRES  AREAS,  QUEBEC, 

Waterloo     Univ.     (Ontario).     Dept.     of     Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09002 


DEVELOPMENT  OF  ECONOMIC  WATER 
HARVEST  SYSTEMS  FOR  INCREASING 
WATER  SUPPLY, 

Arizona  Water  Resources  Research  Center,  Tuc- 
son. 

For  primary  bibliographic  entry  see  Field  03 B. 
W72-09060 
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PREDICTING  LAKE  EVAPORATION  BY  PER- 
FORMANCE OF  EVAPORATION  PONDS,  PANS 
AND  TANKS, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08523 


POLLUTION  PATHWAYS  IN  THE  GREAT 
LAKES, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-08532 


A  RANGE  EXTENSION  AND  BASKING  OBSER- 
VATION OF  THE  BLANDING'S  TURTLE  IN 
NOVA  SCOTIA, 

Ross  B.  Dobson. 

Can  Field  Nat.  85  (3):  255-256.  1971. 
Identifiers:   Basking,   Blandings,   Canada,   Emy- 
doidea-Blandingi,  Extension,  Nova-Scotia,  Popu- 
lation, Range,  Relict,  Turtle. 

Observations  in  1970  of  Blandings  Turtles  (Emy- 
doidea  blandingi),  in  southwestern  Nova  Scotia 
extended  the  range  of  this  relict,  disjunct  popula- 
tion by  approximately  15  mi.  to  George  Brook, 
Mersey  River,  2  mi.  below  the  outlet  of  Lake  Ros- 
signol.  On  April  30,  observation  of  basking  at 
Grafton  Lake  is  the  earliest  spring  sighting  in  the 
area  and  contradicts  an  earlier  theory  of  the  ex- 
istence of  separate  basking  and  non-basking  popu- 
lations. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08555 


THE  AGE  AND  GROWTH  OF  THE  LAR- 
GEMOUTH  BASS  MICROPTERUS  SALMOIDES 
(LACEPEDE),  IN  A  THERMALLY  LOADED 
RESERVOHt, 

Missouri  Univ.,  Columbia.  Graduate  School. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08558 


A  KINETIC  MODEL  OF  PHYTOPLANKTON 
GROWTH,  AND  ITS  USE  IN  ALGAL  CONTROL 
BY  RESERVOIR  MIXING, 

Municipal  Waterworks  of  Rotterdam  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08559 


ALGAL  POPULATIONS  IN  MOSES  LAKE, 
WASHINGTON:  TEMPORAL  AND  SPATIAL 
DISTRIBUTION  AND  RELATIONSHIP  WITH 
ENVmONMENTAL  PARAMETERS, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08560 


WATER  QUANTITY  AND  QUALITY  STUDIES 
OF  VANCOUVER  LAKE,  WASHINGTON, 

Washington  State  Univ.,  Pullman.  Sanitary  En- 
gineering Section;  and  Washington  State  Univ., 
Pullman.  Hydraulic  Section. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08564 


ADAPTIVE  LEAF  ARCHITECTURE  IN  EMER- 
GENT AND  FLOATING  SPARGANIUM, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08566 
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Field  02— WATER  CYCLE 
Group  2H — Lakes 


AN  INTERIM  STUDY  OF  SOME  PHYSICAL, 
CHEMICAL  AND  BIOLOGICAL  PROPERTIES 
OF  SELECTED  OREGON  LAKES, 

Oregon  State  Dept.  of  Environmental  Quality, 

Portland. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08568 


EFFECT  OF  BURULLUS  LAKE  BRACKISH 
WATER  ON  THE  DISTRD3UTION  OF  SALTS 
AND  ON  THE  SOIL  PROFILE  FORMATION  IN 
SOILS  ADJACENT  TO  THE  LAKE, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Soils  Dept. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08571 


A  PRELIMINARY  SURVEY  OF  THE  BENTHIC 
MACROFAUNA  AND  SEDIMENTS  IN  LOCHS 
ET1VE  AND  CRERAN,  SEA-LOCHS  ALONG 
THE  WEST  COAST  OF  SCOTLAND, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08572 


ECONOMIC  UTILIZATION  OF  LAKE  ONEGA 
(ONEZHSKOYE  OZERO  KAK  OB'YEKT 
KHOZYAYSTVENNOGO  ISPOL'ZOVANIYA). 

Laboratory  of  Limnology,  Leningrad  (USSR). 

'Nauka',  Leningradskoye  Otdeleniye,  1970.  244  p. 

Descriptors:  'Lakes,  'Lake  basins,  'Economics, 
•Water  utilization,  'Water  management  (Applied), 
Hydroelectric  power,  Water  supply,  Naviagtion, 
Transportation,  Irrigation,  Drainage  systems, 
Sewage  disposal,  Environmental  sanitation, 
Diversion,  Fish  management,  Recreation,  Inland 
waterways,  Reservoirs,  History,  Planning. 
Identifiers:  'European  USSR,  'Lake  Onega, 
Karelia,  Hydropower,  Balneology. 

A  study  of  the  various  uses  to  which  Lake  Onega, 
the  second  largest  freshwater  lake  in  Europe  and 
the  European  USSR,  can  be  put  is  examined. 
These  uses  include  hydroelectric-power  genera- 
tion, domestic  and  industrial  water  supply,  naviga- 
tion and  transportation,  irrigation,  sewage  disposal 
and  sanitation,  water  diversion,  fisheries  develop- 
ment, and  recreation.  (Josefson-USGS) 
W72-08707 


SURFACE  AND  INTERNAL  SEICHES  OF 
LAKES  (SEYSHI  NA  OZERAKH-POVER- 
KHNOSTNYYE  I  VNUTRENNIYE). 

Limnologicheskii  Institut,  Irkutsk  (USSR). 

'Nauka',  leningradskoye  Otdeleniye,  1970. 68  p. 

Descriptors:  'Lakes,  'Seiches,  'Waves  (Water), 
'Tides,  'Wind  tides,  Winds,  Wind  velocity, 
Surges,  Density  stratification,  Thermal  stratifica- 
tion, Epilimnion,  Hypolimnion,  Thermocline, 
Water  temperature,  Water  levels,  Flow  rates,  Ice 
cover,  Seasonal,  Model  studies,  Equations. 
Identifiers:  'USSR,  'Lake  Baikal,  Angara  River, 
Metalimnion,  Limnographs. 

This  collection  of  6  papers  examines  surface  and 
internal  seiches  on  Lake  Baikal  and  on  the  upper 
reach  of  the  Angara  River  between  the  lake  and  Ir- 
kutsk. The  titles  of  the  papers  are:  (1)  theory  of  in- 
ternal seiches  of  lakes;  (2)  internal  waves  of  Lake 
Baikal;  (3)  wind-driven  waves  on  Lake  Dal'neye; 
(4)  seiches  of  Lake  Baikal;  (S)  seiches  and  tides  of 
Lake  Baikal;  and  (6)  propagation  of  seiches  along 
the  Angara  River  from  Lake  Baikal.  (Josefson- 
USGS) 
W72-08709 


CURRENTS  AND  DD7FUSION  OF  LAKE 
BAIKAL  WATERS  (TECHENIYA  I  DJFFUZIYA 
VOD  BAYKALA). 

Limnologicheskii  Institut,  Irkutsk  (USSR). 


Trudy,  Vol  14  (34),  Leningrad,  1970.  214  p. 

Descriptors:  'Lakes,  'Lake  shores,  'Lake  basins, 
'Currents  (Water),  'Diffusion,  Water  circulation, 
Turbulence,  Eddies,  Stratification,  Sedimenta- 
tion, Isotope  studies,  Dye  dispersion,  Water  pro- 
perties, Water  pollution  sources,  Littoral, 
Hydaqulics,  Hydrodynamics,  Meteorology, 
Model  studies,  Computers. 

Identifiers:  'USSR,  'Lake  Baikal,  Water  trans- 
port, Water  samples,  Dye  clouds,  Geostrophic 
motion,  Biogenous  components. 

This  collection  of  15  papers  is  devoted  to  in- 
vestigations of  hydrologic  and  hydrophysical 
phenomena  in  waters  of  Lake  Baikal  in  southern 
Siberia.  Topics  include:  (1)  statistical  study  of  the 
velocity  field  of  wind-driven  currents  in  a 
tridimensional  case;  (2)  geostrophic  circulation  of 
Lake  Baikal  waters  during  direct  thermal  stratifi- 
cation; (3)  transport  of  water  and  structure  of  cur- 
rents along  the  southern  shore  of  Lake  Baikal;  (4) 
diffusion  and  currents  in  deep  waters  of  Lake 
Baikal;  (S)  boundary  of  flood  water  zones  at  the 
southern  end  of  Lake  Baikal;  (6)  modeling  of 
tridimensional  random  walks  on  electronic  compu- 
ters for  diffusion  problems;  (7)  calculation  of  dif- 
fusion by  random  walks  for  a  partial  velocity  field; 
(8)  coefficients  of  horizontal  macroturbulent  mix- 
ing along  southern  shores  of  Lake  Baikal;  (9)  use 
of  fluorescein  dye  clouds  to  study  horizontal 
dispersion  at  the  southern  end  of  Lake  Baikal;  (10) 
hydro-optic  observations  of  the  dynamics  of  Lake 
Baikal  waters;  (11)  application  of  the  isotopic 
method  to  study  of  diffusion  processes  in  Lake 
Baikal;  (12)  vertical  distribution  of  organic  matter 
decomposition  products  in  bottom  sediments;  (13) 
distribution  of  decomposition  products  of  organic 
matter  in  bottom  sediments;  (14)  a  scheme  for 
classification  of  water  bodies;  and  (15)  influence 
of  Lake  Baikal  on  the  boundary  layer  of  the  at- 
mosphere before  complete  ice  cover.  The  material 
covered  in  the  collection  will  be  of  particular  value 
to  limnologists,  hydrologists,  meteorologists,  and 
other  scientific  workers.  (See  W72-08711  thru 
W72-08716)  (Josefson-USGS) 
W72-08710 


TRANSPORT  OF  WATER  AND  STRUCTURE 
OF  CURRENTS  ALONG  THE  SOUTHERN 
SHORE  OF  LAKE  BAIKAL  (PERENOS  VOD  I 
STRUKTURA  TECHENIY  V  PRD3REZHNOY 
ZONE  YUZHNOGO  BAYKALA), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
V.  I.  Verbolov. 

In:  Techeniya  i  diffuziya  vod  Baykala;  Adademiya 
Nauk  SSSR  Sibirskoye  Otdeleniye,  Lim- 
nologicheskiy  Institut  Trudy,  Vol  14  (34),  p  45-67, 
Leningrad,  1970. 13  fig,  7  tab,  22  ref . 

Descriptors:  'Lakes,  'Lake  shores,  'Water  circu- 
lation, 'Currents  (Water),  'Hydraulics,  Eddies, 
Turbulence,  Velocity,  Wind  velocity,  Winds,  At- 
mospheric pressure,  Streamflow,  Buoys,  Current 
meters,  Littoral,  Seasonal,  Anisotropy,  Statistical 
methods,  Correlation  analysis. 
Identifiers:  'USSR,  'Lake  Baikal,  'Water  trans- 
port. 

The  first  results  of  measurements  of  water  cur- 
rents by  BPV-2  current  meters  installed  on  buoys 
at  8  points  along  the  southern  shore  of  Lake  Baikal 
are  presented.  Measurements  covering  periods  of 
7-20  days  were  conducted  between  June  and 
December  1965  at  water  depths  ranging  from  10  m 
to  1,207  m.  The  net  transport  of  water  near  the 
southeast  shore  of  the  lake  has  an  easterly 
direction  and  that  near  the  northwest  shore,  a 
westerly  direction.  Mean  transport  velocities  dur- 
ing the  navigation  period  are  low,  ranging  between 
1  and  3  cm/sec.  Water  transport  velocities  are 
seasonal,  being  least  in  summer  and  greatest  in  the 
fall,  especially  in  November  and  December. 
Velocity  and  direction  are  presumably  produced 
by  the  action  of  wind  and  atmospheric  pressure, 
with  streamflow  playing  a  secondary  role.  Large, 
turbulent  eddies  contribute  significantly  to  the  for- 
mation of  the  velocity  field  and  its  regime.  Eddies 
in  near-shore  waters  of  the  lake  are,  in  most  cases, 


anisotropic.  Eddy  deformation  decreases  with  in- 
creasing distance  from  the  shore.  (See  also  W72- 
08710)  (Josefson-USGS) 
W72-08711 


BOUNDARY  OF  FLOODWATER  ZONES  AT 
THE  SOUTHERN  END  OF  LAKE  BAIKAL 
(RASPROSTRANENTYE  PAVODOCHNYKH 

VOD  V  YUZHNOM  BAYKALE), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 

L.  M.  Gallon,  V.  M.  Sokol'nikov,  and  M.  N. 

Shimarayev. 

In:  Techeniya  i  diffuziya  vod  Baykala;  Akademiya 

Nauk     SSSR     Sibirskoye     Otdeleniye,      Lim- 

nologjcheskiy  Institut  Trudy,  Vol  14  (34),  p  74-80, 

Leningrad,  1970.  5  fig,  2  ref. 

Descriptors:  'Lakes,  'Lake  shores,  'Littoral, 
•Floodwater,  'Water  circulation,  Movement, 
Rivers,  Currents  (Water),  Water  properties,  Water 
temperature,  Turbidity,  Color,  Rain,  Water  pollu- 
tion sources,  Summer. 

Identifiers:  'USSR,  'Lake  Baikal,  Water  trans- 
port. 

A  study  of  pollution  zones  formed  by  floodwaters 
during  years  of  summer  rain  was  based  on  in- 
vestigations begun  in  July  1962  at  the  southern  end 
of  Lake  Baikal  and  continued  in  July  1966  follow- 
ing a  period  of  heavy  rain  (70-110  mm)  in  late  June 
in  the  southeastern  regions  of  the  Irkutsk  Oblast. 
The  Presence  of  a  visible  boundary  between  clear 
lake  water  and  muddy  river  water  confined  to  a 
relatively  narrow  (1-3  km  wide)  littoral  zone  of  the 
lake  was  established.  A  continuous  zone  of  pol- 
luted river  water  was  observed  in  1962  along  the 
south  and  southeast  shores  of  the  lake,  the  width 
of  the  zone  increasing  in  the  vicinity  of  river 
mouths.  In  1966  the  zone  of  polluted  river  water 
was  confined  to  the  region  between  the  Utulik  and 
Vydrina  Rivers,  the  width  of  the  zone  increasing  in 
the  vicinity  of  the  mouths  of  the  Utulik,  Solzan, 
Khara-Murin,  Snezhnaya  and  Mishikha  Rivers.  A 
westerly  movement  of  water  was  observed  along 
the  northwest  shores  of  the  lake  and  an  easterly 
movement  along  the  south  and  southeast  shores. 
(See  also  W72-08710)  (Josefson-USGS) 
W72-08712 


USE  OF  FLUORESCEIN  DYE  CLOUDS  TO 
STUDY  HORIZONTAL  DISPERSION  AT  THE 
SOUTHERN  END  OF  LAKE  BAIKAL  (ISS- 
LEDOVANIYE  GORIZONTAL'NOY  DIFFUZU  V 
YUZHNOM  BAYKALE  S  POMOSHCH'YU 
PYATEN  FLUORESTSEINA), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
P.  P.  Sherstyankin. 

In:  Techeniya  i  diffuziya  vod  Baykala;  Akademiya 
Nauk  SSSR  Sibirskoye  Otdeleniye,  Lim- 
nologicheskiy  Institut  Trudy,  Vol  14  (34),  p  132- 
136,  Leningrad,  1970. 2  fig,  2  tab,  2  ref. 

Descriptors:  'Lakes,  'Fluorescent  dye,  'Dye  con- 
centrations, 'Dye  dispersion,  Dye  releases, 
Rhodamine,  Diffusion,  Aerial  photography,  Lit- 
toral. 

Identifiers:  'USSR,  'Lake  Baikal,  'Dye  clouds, 
'Dispersion  rates,  'Fluorescein. 

Investigations  were  conducted  in  1965  at  the 
southern  end  of  Lake  Baikal  to  study  dispersion  of 
fluorescent  dyes  in  the  littoral  zone  adjacent  to  the 
Solzan  River.  Concentrated  solutions  of 
fluorescein  were  released  from  an  aircraft  flying  at 
a  height  of  about  200  m.  The  dye  cloud  formed  was 
then  photographed  from  an  aircraft  at  specific 
time  intervals.  Calculation  of  the  rate  of  horizontal 
dispersion  was  based  on  the  equation  of  Joseph 
and  Sendner  for  instantaneous  single-point  injec- 
tion. The  average  rate  of  dispersion  during  the  150- 
min  period  beginning  10  mm  after  dye  injection 
was  0.20  cm/sec.  (See  also  W72-08710)  (Josefson- 
USGS) 
W72-08713 
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APPLICATION  OF  THE  ISOTOPIC  METHOD 
TO  STUDY  OF  MIXING  PROCESSES  IN  LAKE 
BAIKAL        (PRIMENENIYE        IZOTOPNOGO 
METODA  DLYA  IZUCHENIYA  PROTSESSOV 
VODOOBMENA  OZERA  BAYKAL), 
Limnologicheskii  InsUtut ,  Irkutsk  (USSR). 
V.  N.  Soyfer,  V.  S.  Brezgunov,  V.  I.  Verbolov,  K. 
K.  Votintsev,  and  V.  V.  Romanov. 
In:  Techeniya  i  diffuziya  vod  Baykala;  Akademiya 
Nauk     SSSR     Sibirskoye     Otdeleniye,      Lim- 
nologicheskiy  Institut  Trudy,  Vol  14  (34),  p  146- 
153,  Leningrad,  1970. 3  fig,  2  tab,  15  ref. 

Descriptors:  'Hydrology,  *Lakes,  'Lake  basins, 
'Diffusion,  'Isotope  studies,  Tritium,  Deuterium, 
Oxygen  isotopes,  Water  circulation,  Movement, 
Depth,  Stratification,  Seasonal. 
Identifiers:  'USSR,  'Lake  Baikal,  'Water 
exchange,  Water  samples. 

Water  samples  were  collected  in  late  August  1964- 
65  by  the  All-Union  Scientific  Research  Institute 
of  Nuclear  Geophysics  and  Geochemistry  and  by 
the  Limnological  Institute  of  the  Siberian  Division 
of  the  USSR  Academy  of  Sciences  to  study  verti- 
cal distribution  of  tritium,  deuterium,  and  oxygen- 
18  in  waters  of  Lake  Baikal  for  their  possible  use 
in  analyzing  hydrologic  processes  in  the  lake.  The 
tritium  regime  in  all  parts  of  the  lake  is  determined 
by  streamflow,  water  volume,  and  horizontal  ad- 
vection  of  the  lake  waters.  Two  maxima  in  the  dis- 
tribution of  tritium  are  identified:  (1)  at  a  depth  of 
about  100  m;  and  (2)  at  depths  of  about  500  m  at 
the  northern  end  and  middle  of  the  lake  and  about 
900  m  at  the  southern  end.  The  minimum  concen- 
tration of  tritium  is  observed  at  a  depth  of  200-300 
m ,  with  reduced  concentrations  also  typical  of  bot- 
tom and  surface  layers  of  the  water.  At  the 
southern  end  and  middle  of  the  lake,  tritium  con- 
centration in  the  second  maximum  equals  or  ex- 
ceeds that  in  the  first.  Unlike  deuterium  and  0-18, 
whose  concentrations  in  the  lake  are  similar  to 
those  in  Siberian  rivers,  tritium  can  be  used  as  an 
indicator  of  the  movement  of  lake  waters.  Data  on 
vertical  distribution  of  tritium  in  August  attest  to 
an  intensive  exchange  of  water  between  surface 
and  deep  layers  and  to  possible  separation  of  the 
water  layers  into  zones  on  the  basis  of  diffusion  in- 
tensity. (See  also  W72-08710)  (Josefson-USGS) 
W72-08714 


VERTICAL     DISTRIBUTION     OF     ORGANIC- 
-MATTER    DECOMPOSITION    PRODUCTS   IN 
BOTTOM    SEDIMENTS    (O    VERTDXAL'NOM 
RASPREDELENII  PRODUKTOV  RASP  ADA  OR- 
GANICHESKOGO    VESHCHESTVA    V     DON- 
NYKH  OTLOZHENIYAKH), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
L.  M.  Galkin,  and  I.  B.  Mizandrontsev. 
In:  Techeniya  i  diffuziya  vod  Baykala;  Akademiya 
Nauk      SSSR      Sibirskoye      Otdeleniye,      Lim- 
nologicheskiy  Institut  Trudy,  Vol  14  (34),  p  153- 
161 ,  Leningrad,  1970. 1  fig,  1  tab,  21  ref. 

Descriptors:  'Sedimentation,  'Bottom  sediments, 
•Chemical  degradation,  'Organic  matter,  Decom- 
posing organic  matter,  Detritus,  Diagenesis,  Sedi- 
mentation rates,  Sediment-water  interfaces,  Con- 
nate water,  Aqueous  solutions,  Nitrogen  com- 
pounds, Ammonia,  Nitrites,  Nitrates,  Diffusion, 
Bodies  of  water. 
Identifiers:  'USSR,  Biogenous  components. 

The  suggested  mechanism  of  redistribution  of  or- 
ganic-matter decomposition  products  in  bottom 
sediments  of  a  water  body  with  stationary  condi- 
tions of  sedimentation  and  organic-matter  decom- 
position does  not  conflict  with  data  obtained  for 
actual  bodies  of  water.  The  content  and  vertical 
distribution  of  mineralization  products  of  organic 
remains  in  connate-water  solutions  can  be  deter- 
mined by  the  amount  of  organic  matter  deposited, 
the  rate  of  organic  matter  decomposition,  the  sedi- 
mentation rate,  and  by  the  redistribution  by  diffu- 
sion of  the  mineral  compounds  of  biogenous  com- 
ponents. Results  of  theoretical  calculations  are 
compared  with  data  on  the  actual  vertical  distribu- 
tion of  ammonium  nitrogen  in  connate-water  solu- 


tions of  Lake  Baikal,  the  Caspian,  Black,  and  Bal- 
tic Seas,  and  the  Pacific  Ocean.  (See  also  W72- 
08710)  (Josefson-USGS) 
W72-08715 


DISTRIBUTION  OF  MULTISTAGE  DECOM- 
POSITION PRODUCTS  OF  ORGANIC  MATTER 
IN  BOTTOM  SEDIMENTS  (O  RASPREDELENH 
PRODUKTOV  MNOGOSTADIYNOGO 

RASPADA  ORGANICHESKOGO  VESHCHEST- 
VA V  DONNYKH  OTLOZHENIYAKH), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
L.  M.  Galkin,  and  I.  B.  Mizandrontsev. 
In:  Techeniya  i  diffuziya  vod  Baykala;  Akademiya 
Nauk      SSSR      Sibirskoye      Otdeleniye,      Lim- 
nologicheskiy  Institut  Trudy,  Vol  14  (34),  p  162- 
169,  Leningrad,  1970. 2  fig,  3  ref. 

Descriptors:  'Sedimentation,  'Bottom  sediments, 
'Chemical  degradation,  'Organic  matter,  Decom- 
posing organic  matter,  Detritus,  Sediment-water 
interfaces,  Connate  water,  Aqueous  solutions, 
Diagenesis,  Sedimentation  rates,  Diffusion, 
Bodies  of  water. 
Identifiers:  'USSR. 

The  diffusion  of  soluble  decomposition  products 
of  organic  remains  in  bottom  sediments  of  water 
bodies  was  examined.  A  detailed  theoretical  study 
was  made  of  the  vertical  distribution  of  the  first  in- 
termediate decomposition  product,  on  the  basis  of 
which  maximum  concentrations  of  the  product  in 
connate-water  solutions  and  extremal  values  of 
the  sediment-water  interface  were  identified  as  a 
function  of  the  sedimentation  rate.  Results  ob- 
tained from  the  analysis  agree  with  the  conclu- 
sions reached  by  N.  M.  Strakhov  in  his  study  of 
the  actual  vertical  distribution  of  organic  matter  in 
marine  and  ocean  sediments.  (See  also  W72-08710) 
(Josefson-USGS) 
W72-08716 


1971  PROGRAM  OF  THE  GREAT  LAKES 
RESEARCH  CENTER. 

Lake  Survey  Center,  Detroit,  Mich. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
COM  71-00662,  $3.00  paper  copy,  $0.95 
microfiche.  Report  No  71052405, 1971 .  55  p. 

Descriptors:  'Great  Lakes,  'Lake  morphology, 
Limnology,  'Water  supply,  Water  quality,  Water 
pollution  sources,  Lake  stages,  Evaporation, 
Precipitation  (Atmospheric),  Hydrologic  cycle, 
Hydrologic  data,  Navigation,  Industries,  Ecology, 
Environmental  effects,  Population,  Forecasting, 
Water  level  fluctuations. 

Research  to  establish  the  present  condition  of  the 
Great  Lakes  has  as  one  of  its  primary  objectives  to 
define  and  quantify  the  complex  interrelationships 
of  the  natural  processes  occurring  in  the  water 
bodies  and  at  the  air-water  and  water-sediment  in- 
terfaces. In  1960  more  than  25  million  people  lived 
within  the  Great  Lakes  area,  and  by  1980,  44  mil- 
lion people  will  live  there.  The  Great  Lakes  supply 
4  billion  gallons  per  day  of  water  to  18  million  peo- 
ple, and  8  billion  gallons  per  day  to  industry. 
Although  the  lakes  have  a  seemingly  unlimited 
water  supply  there  are  problems  with  the  water- 
supply  cycles.  Excessive  water  supply  causes  high 
lake  levels  and  extensive  damage  to  shoreline  pro- 
perty due  to  flooding  and  wave  action.  In  low 
water  periods,  losses  occur  from  reduced  naviga- 
tional depths  and  power  generation.  Plans  for 
diverting  water  into  the  lakes  are  proposed  and 
discussed.  (Woodard-USGS) 
W72-08717 


RADIOCARBON  DATING  OF  EAST  AFRICAN 
LAKE  LEVELS, 

Chicago  Univ.,  111. 

K.  W.  Butzer,  G.  L.  Isaac,  J.  L.  Richardson,  and 

C.  Washboum-Kamau. 

Science,  Vol  175,  No  4027,  p  1069-1076,  March  10, 

1972.  3  fig,  2  tab,  59  ref. 


Descriptors:  'Lakes,  'Recent  epoch,  'Radioac- 
tive dating,  'Paleoclimatology,  Hydrologic  pro- 
perties, Geomorphology,  Tropical  regions,  En- 
vironmental effects,  Wet  climates,  Lake  stages, 
Terraces  (Geologic),  Mud  flats,  Shore,  Littoral, 
Water  level  fluctuations,  Carbon  radioisotopes. 
Identifiers:  'African  lake  levels,  Carbon-14  dat- 
ing, Depositional  sequences. 

New  observations  are  described  that  provide  fresh 
insight  into  late  Quaternary  paleoclimates.  The 
writers  have,  jointly  or  independently  over  several 
years,  studied  depositional  sequences  and 
shorelines  at  various  places  in  East  Africa  with  ex- 
tensive carbon-14  dating  techniques  that  permit 
objective  correlation  on  a  regional  basis. 
Hydrological  parameters  are  given  to  show  graphi- 
cally the  balancing  covariations  of  precipitation 
and  evaporatio,  with  a  particular  runoff  constant 
K,  adequate  to  maintain  Lake  Nakuru  at  + 180  m. 
The  fluctuations  of  the  East  African  lakes  are 
summarized.  Lake  Rudolf  (present  surface  area 
7500  sq  m)  is  the  largest  nonoutlet  lake.  Its  max- 
imum level  was  reached  9,500  yr  ago;  levels  fluctu- 
ated between  +60  and  +80  m  until  7,500  yr  ago 
when  Lake  Rudolf  shrank  to  present  size. 
Evidence  presented  shows  lack  of  correlations 
between  glacial  changes  and  intervals  of  high  lake 
levels  as  suggested  for  North  American  and  Eura- 
sian areas.  The  computations  made  for  the  early 
Holocene  lakes  Nakuru  and  Naivasha,  as  well  as 
for  oscillations  of  Lake  Rudolf  and  Lake  Victoria 
in  recent  decades,  suggest  that  many  or  most  of 
the  high  levels  were  associated  with  a  modest  but 
significant  increase  in  precipitation.  (Lang-USGS) 
W72-08731 


THE  DEVELOPMENT  OF  LAKE  PHYAEJAERI 
IN  SOUTHERN  FINLAND  CONSIDERING  SEDI- 
MENT AND  DIATOM  STUDIES, 

Institute    of    Technology,    Otaniemi    (Finland). 
Geologiska  Institutionen. 
Esa  Kukkonen,  and  Risto  Tynni. 
Acta  Bot  Fenn.  90.  1970.  3-30.  English  summary. 
Identifiers:  Development,  Diatom,  Finland,  Histo- 
ry,   Lake,    Minerals,    Phyaejaervi,     Sediment, 
Southern. 

History  of  the  lake  during  the  past  3700  yr  is  based 
on  annual  varving,  pollen  and  chemical  analysis  of 
the  nutrient-rich  sediments.  The  sulfide -bearing 
portions  during  summer  are  rich  in  diatoms.  Ca,  K, 
P,  N  and  Fe  of  the  humus-bearing  sediments  are 
quantitatively  determined. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-08751 


BIONOMICS  OF  THE  GOBHD  FISH 
CHAENOGOBIUS  UROTAENIA  (HILGEN- 
DORF)  IN  LAKES  KASUMIGAURA  AND 
KITAURA,  (TN  JAPANESE), 

Naomasa  Takeuchi. 

Misc  Rep  Res  Inst  Nat  Resour.  75.  16-24.  1971.  II- 

lus.  Map.  English  summary. 

Identifiers:  Bionomics,  Chaenogobius-Urotaenia, 

Colorations,   Eggs,   Fish,  Food,  Gobiid,  Japan, 

Kasumigaura,  Kitaura,  Lakes,  Spawning. 

C.  urotaenia  (Hilgendorf),  a  gobiid  fish  of  about  70 
to  100  mm  in  total  length,  inhabits  the  lakes  and 
rivers  of  Japan,  Sakhalin  and  Korea.  In  the  Lakes 
Kasumigaura  and  Kitaura,  a  large  amount  of  its 
young  is  caught  from  May  to  July  with  the  setting- 
net  and  used  as  human  food.  During  the  fishing 
season,  it  does  not  stay  on  the  bottom,  but  swims 
slowly  in  the  surface  of  the  middle  layer  of  the 
water.  The  goby  spawns  from  March  to  May.  In 
breeding  females,  there  are  nuptial  colorations  ap- 
pearing along  the  lateral  parts  of  the  body.  The 
eggs  are  laid  on  the  under  surface  of  stones,  mus- 
sel shells,  vinyl  sheets  and  other  objects  deposited 
on  the  bottom  about  10  to  50  cm  deep  along  the 
sandy  and  muddy  shores.  In  1  spawning  bed,  there 
are  about  6000  to  1650  eggs  attached  on  it,  and  all 
of  them  are  of  the  same  developmental  stage.  A 
single  female  has  from  1600  to  3000  eggs  in  her 
ovary  and  will  spawn  once  or  more  during  1 
season.  In  these  lakes,  the  adult  fish  is  usually 
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seen  from  winter  to  spring,  and  is  never  found  in 
summer.  Most  individuals  attain  sexual  maturity 
within   a  year.-Copyright   1971,   Biological  Ab- 
stracts, Inc. 
W72-08761 


OBSERVATIONS  ON  THE  PLANKTON  POPU- 
LATION OF  THE  COCHIN  HARBOR  WATERS, 
(IN  MALAYALAM), 

Marine  Biological  Lab.,  Trivandrum  (India). 
P.  A.  John. 

J  Kerala  Acad  Biol.  Vol  2,  No  2,  p  2-16. 1970.  Illus. 
English  summary. 

Identifiers:  'Cochin  Harbor,  Copepods,  Corophi- 
um,  Eocuma,  Fish,  Harbor,  Lucifer,  Noctiluca, 
•Plankton,  Pleurobrachia,  Polychaete,  Sagitta, 
Malayia. 

The  seasonal  variations  of  macroplankton  and  its 
relation  to  the  hydrographic  conditions  of  the 
waters  of  Cochin  harbor,  situated  at  the  mouth  of 
the  largest  lake  in  Kerala  i.e.,  Vembanad  lake, 
were  studied  for  a  period  of  3  consecutive  years. 
No  changes  could  be  noticed  in  the  surface  tem- 
perature of  02  content  of  the  water,  correlated  to 
any  season.  But,  related  to  the  monsoon,  the 
salinity  values  showed  a  salt  water  period  extend- 
ing between  Jan.  and  April,  near  freshwater  period 
from  June  to  Aug.  and  brackish  water  period  from 
Sept.  to  Dec.  Organisms  totally  absent  during  the 
salt  water  period  were  Eocuma  sp.  Tanaids,  and 
Corophium  sp.,  suggesting  that  they  owe  their 
origin  to  the  harbor  waters  itself.  The  abundance 
of  pelecypod  and  gastropod  larvae  also  showed 
that  their  adults  are  indigenous  to  the  backwater. 
Noctiluca,  Medusae,  Pleurobrachia  sp.  and  Sagitta 
sp.  occurred  exclusively  during  the  salt  water 
period.  The  polychaete  larvae,  nauplius  larvae, 
mysids,  caridean  larbae,  brachyuran  zoea  and  Lu- 
cifer were  maximum  during  salt  water  period,  but 
totally  absent  during  near  freshwater  period  show- 
ing that  these  typically  marine  forms  can  live  in 
brackish  water.  Copepods  and  fish  larvae  occurred 
in  the  plankton  throughout  the  year.-Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-08781 


A  POSTGLACIAL  FRESHWATER  DRUM 
(APLODINOTUS  GRUNNIENS)  FROM  ON- 
TARIO, AND  COMMENTS  ON  THE 
ZOOGEOGRAPHY  OF  THE  SPECIES, 

National  Museum  of  Natural  Sciences,  Ottawa 
(Ontario). 
C.  R.  Harington. 

Canadian  Journal  of  Earth  Sciences,  Vol  8,  No  9, 
p  1137-1144.  1971.  Illus. 

Identifiers:  Aplodinotus  grunniens,  Canada, 
•Drum,  Ontario,  'Postglacial  species,  •Zoogeog- 
raphy. 

An  A.  grunniens  specimen  from  postglacial 
deposits  of  northern  Ontario  indicates  the  species 
former  presence  in  Lake  Barlow-Ojibway.  The 
fact  that  the  species  survives  in  Lakes  Abitibi  and 
Timiskaming  may  be  best  explained  by  its  having 
entered  Lake  Barlow-Ojibway  from  the  west  dur- 
ing the  Gimli  phase  of  Lake  Agassiz  about  8000  yr 
ago,  but  this  hypothesis  cannot  be  confirmed  with 
the  existing  evidence. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-08784 


OBSERVATIONS  ON  THE  BENTHIC  FAUNA 
OF  THE  INLET-LAKE  COMPLEX  OF 
CANANEIA  (SAO  PAULO), 

Sao  Paulo  Univ.  (Brazil).  Instituto  Oceanografico. 
L.  R.  Tommasi. 

Bol  Inst  Oceanogr.  Vol  19,  p  43-56,  1970.  Map.  En- 
glish summary. 

Identifiers:  'Benthic  fauna,  Brazil,  •Cananeia,  In- 
let, Kalliapseudes  schubartii,  Lake,  Littoridina 
australis,  Littorina  australis  nana,  Macoma  sp, 
Phoronis  sp,  Renilla  reniformis,  Sao  Paulo,  Tellina 
altemata,  Virgularia  sp. 


The  benthic  fauna  of  the  muddy  bottoms  of  the 
estuarine  lagoon  complex  of  Cananeia  is  poor.  It  is 
dominated  by  the  polychaete  species.  The  gas- 
tropod Littoridina  australis  var.  nana  is  abundant 
in  the  northern  region  of  the  Cananeia  island. 
Some  species  occur  only  in  the  Trapande  bay  near 
the  Cananeia  bar.  Five  faunistic  zones  were  recog- 
nized in  the  region:  zone  of  Renilla  reniformis, 
Virgularia  sp.  and  ophiuroids,  zone  of  Macoma  sp. 
and  Tellina  altemata,  zone  of  Kalliapseudes  schu- 
bartii and  Phoronis  sp.,  zone  of  Littorina  australis 
var.  nana  and  zone  of  hard  bottoms.  Trapande  bay 
presents  the  richest  muddy  infralittoral  benthic 
fauna  of  the  complex.  The  influence  of  rivers  and 
'marigots'  in  this  fauna  is  pronounced.  The  fauna 
of  the  infralittoral  stone  bottom  of  Casqueiro 
Island  is  described  with  a  hypothesis  explaining 
their  existence.— Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08786 


THE  ORGANIC  MATTER  BUDGET  OF  A  CEN- 
TRAL TEXAS  RESERVOIR, 
Baylor  Univ.,  Waco,  Tex.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08801 


OXYGEN  AND  CARBON  ISOTOPIC  COMPOSI- 
TION OF  WEST  TEXAS  LAKE  CARBONATES, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Mining  and 
Geological  Engineering. 

W.  T.  Parry,  C.  C.  Reeves,  Jr.,  and  J.  W.  Leach. 
Geochimica  et  Cosmochimica  Acta,  Vol  34,  No  7, 
p  825-830, 1970. 1  fig,  1  tab,  7  ref .  NSF  Grant  292. 

Descriptors:  *Lakes,  'Carbonates,  *Texas, 
•Isotope  studies,  Oxygen,  Carbon,  X-ray  diffrac- 
tion, Data  collections,  Analytical  techniques, 
Calcite,  Dolomite,  Sampling,  Cores,  Geology. 
Identifiers:  Oxygen  isotopic  content,  Carbon 
isotopic  content,  Lacustrine  carbonates. 

Fourteen  lacustrine  dolomite  samples  and  nine 
lacustrine  calcite  samples  were  collected  from  six 
lake  basins  on  the  southern  High  Plains  of  Texas 
to  study  oxygen  and  carbon  isotopic  composition 
of  the  lake  carbonates.  Mineralogical  composition 
of  the  samples  was  determined  by  X-ray  diffrac- 
tion analysis.  No  calcite  was  detected  in  the  X-ray 
diffractograms  of  the  dolomite  samples;  likewise, 
no  dolomite  was  detected  in  the  diffractograms  of 
the  calcite  samples.  Carbon  and  oxygen  isotopic 
compositions  of  West  Texas  lacustrine  carbonates 
are  tabulated  and  stable  carbon  and  oxygen  isotop- 
ic compositions  are  illustrated.  The  range  in  ox- 
ygen isotopic  content  for  fourteen  dolomites  was 
plus  or  minus  5.8  to  -3.4  per  mil  (mean  plus  or 
minus  0.9),  and  the  range  in  carbon  isotopic  con- 
tent was  plus  or  minus  5.8  to  -3.1  per  mil  (mean 
plus  or  minus  1.4).  The  range  in  oxygen  isotopic 
content  for  nine  calcites  was  -5.6  to  -3.7  per  mil 
(mean  -4.4),  and  the  range  in  carbon  isotopic  con- 
tent was  -6.1  to  -0.9  per  mil  (mean  -4.3).  (Woodard- 
USGS) 
W72-08821 


MATHEMATICAL        MODELS:        PLANNING 
TOOLS  FOR  THE  GREAT  LAKES, 

Michigan  State  Univ.,  East  Lansing;  and  Great 
Lakes  Basin  Commission,  Ann  Arbor,  Mich. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-08971 


PROBLEM  LAKES  IN  THE  UNITED  STATES, 

Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

M.  J.  Ketelle,  and  P.  D.  Uttormark. 
Copy  available  from  GPO  Sup  Doc,  $2.00; 
microfiche  from  NTIS  as  PB-209  864,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  December  1971.  282  p, 
53  ref.  EPA  Program  16010  EHR  12/71. 

Descriptors:  'Lakes,  'Eutrophication,  'United 
States,  Water  pollution  control,  Water  pollution 
sources,  Water  pollution  effects. 


A  survey  of  452  eutrophic  lakes  was  compiled 
based  on  responses  from  40  states  requesting  in- 
formation as  to  (a)  Name,  location,  size,  depth;  (b) 
Description  of  the  problem,  including  accounts  of 
previous  corrective  treatments,  if  any;  (c)  Remedi- 
al action  that  might  be  appropriate;  (d)  A  descrip- 
tion of  available  background  data,  indicating 
whether  sufficient  data  exists  to  document  a 
change  if  rehabilitation  were  undertaken.  The 
study  comprises  340  lakes  which  are  larger  than 
100  surface  acres,  44  in  the  51-100  acre  size,  and  68 
smaller  than  50  surface  acres.  The  compilation 
represents  lakes  which  have,  in  view  of  the 
respondents,  deteriorated  to  the  extent  that  reha- 
bilitation is  desirable.  Categories  of  the  problems 
in  the  survey  were:  nuisance  algal  growth, 
nuisance  aquatic  vegetation,  fishkills,  bacterial 
contamination,  toxic  contamination,  oil  brines,  un- 
stable water  levels,  siltation,  excessive  dissolved 
solids,  and  unspecified  eutrophic  conditions. 
Sources  contributing  to  these  problems  were  clas- 
sified in  two  general  categories— concentrated 
sources  and  diffused  sources.  Indication  is  given, 
where  available,  whether  progress  has  been  made 
to  eliminate  the  pollution  source  or  whether  the 
source  has  already  been  eliminated.  (EPA  ab- 
stract) 
W72-08987 


VITAMIN  B12  PRODUCTION  AND  DEPLETION 
IN  A  NATURALLY  OCCURRING  EUTROPHIC 
LAKE, 

Oregon     State     Univ.,     Corvallis.     Dept.     of 

Microbiology;  and  Oregon  State  Univ.,  Corvallis. 

Dept.  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08989 


COMPUTER  SIMULATION  MODEL  OF 
COASTAL  PROCESSES  IN  EASTERN  LAKE 
MICHIGAN, 

Williams  Coll.,  Williamstown,  Mass. 

W.  T.  Fox,  and  R.  A.  Davis,  Jr. 

Technical  Report  No  5,  December  15,  1971.  114  p, 

42  fig,  5  tab,  36  ref,  4  append.  Task  No.  388-092. 

ONR  Contract  N00014-69-C-0151. 

Descriptors:  'Beach  erosion,  'Forecasting, 
'Model  studies,  'Lake  Michigan,  'Computer 
models,  Winds,  Waves  (Water),  Mathematical  stu- 
dies, Hydrologic  data,  Input-output  analysis, 
Storms,  Sediment  transport,  Currents  (Water), 
Littoral  drift,  Sand  bars. 

A  computer  simulation  model  is  used  to  study  the 
relationships  among  barometric  pressure,  wind, 
waves,  longshore  currents,  beach  erosion,  and  bar 
migration  on  the  eastern  shore  of  Lake  Michigan. 
Harmonic  trend  analysis  with  a  single  Fourier  se- 
ries is  used  to  represent  the  major  trends  in 
weather  and  wave  parameters.  In  the  simulation 
model,  barometric  pressure  is  plotted  as  a  function 
of  time  and  longshore  current  velocity  is  computed 
as  the  first  derivative  of  barometric  pressure. 
Breaker  height  closely  approximates  a  modified 
form  of  the  second  derivative  of  barometric  pres- 
sure. Daily  profiles  provide  data  for  nearshore 
topographic  maps.  For  the  simulation  model,  the 
nearshore  area  is  broken  down  into  components 
including  beach,  foreshore,  plunge  zone,  trough 
and  bar.  A  gently  sloping  linear  plus  quadratic  sur- 
face is  used  to  represent  the  barless  topography  in 
the  nearshore  area.  Bars  and  troughs  generated  by 
normal  and  inverted  normal  curves  are  superim- 
posed on  the  linear  plus  quadratic  surface.  The  ul- 
timate aim  of  the  model  is  to  predict  the  rates  and 
magnitude  of  coastal  processes  and  their  effects 
on  the  beach  and  nearshore  topography. 
(Woodard-USGS) 
W  72-08991 


REAL-ESTATE  LAKES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-08997 
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WATER-QUALITY  RECORDS  FOR  SELECTED 
RESERVOIRS  IN  TEXAS  AND  ADJOINING 
AREAS,  APRIL  1965  •  SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  05  A. 

W72-09000 


SOME  ECOLOGICAL  EFFECTS  OF  ARTIFI- 
CIAL CIRCULATION  ON  A  SMALL 
EUTROPHIC  NEW  HAMPSHIRE  LAKE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09061 


DISTRIBUTION  OF  PHYTOPLANKTON  IN  A 
POLLUTED  SALINE  LAKE,  ONONDAGA 
LAKE,  NEW  YORK, 

Cornell  Univ.,  Ithaca,  N.Y.  Div.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-09111 


SECRETION  OF  DISSOLVED  ORGANIC  CAR- 
BON AND  NITROGEN  BY  AQUATIC 
MACROPHYTES, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09127 


A  HISTORY  OF  THE  LAKE-WEED  INFESTA- 
TION OF  THE  ROTORUA  LAKES  AND  THE 
LAKES  OF  THE  WAHIATA  HYDRO-ELECTRIC 
SYSTEM, 

Auckland  Univ.  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09135 


WATER    CHARACTERISTICS    AND    RECENT 

DIATOM   ASSEMBLAGES  OF  LAKE  NOJIRI, 

(IN  JAPANESE), 

Shinshu    Univ.,    Matsumoto    (Japan).    Dept.    of 

Geology. 

Seiko  Tamura,  Kunihiko  Yamada,  Yasuyo 

Noguchi,  and  Yutaka  Saito. 

Bull  Inst  Nat  Educ  Shiga  Heights.  8.  107-120. 1969. 

Dlus.  Map.  English  summary. 

Identifiers:  Assemblages,  Diatom,  Japan,  Lake. 

Nojiri. 

Water  surface  temperature,  pH,  electrical  conduc- 
tivity and  water  transparency  are  recorded.  Also, 
the  diatom  species  are  ecologically  and 
morphologically  evaluated.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-09137 
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ADAPTIVE  LEAF  ARCHITECTURE  IN  EMER- 
GENT AND  FLOATING  SPARGANIUM, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08566 


ACTUAL  EVAPOTRANSPKATION  AS  DETER- 
MINED FROM  SODL-WATER  AND  CANOPY 
CHARACTERISTICS  AND  POTENTIAL 
EVAPOTRANSPKATION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-O8720 


WATER  BALANCE  OF  A  SEED  ONION  FIELD, 
Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08721 


EXCESSIVELY    HIGH    TEMPERATURES    OF 
SEED  ONION  UMBELS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08722 


SEED  ONION  TEMPERATURES  AND  THEIR 
EFFECT  ON  STOMATA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 

W72-08723 


ENERGY,  WIND,  AND  AD*  TEMPERATURE 
RELATIONS  OF  SCREENED  BREEDING 
CAGES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 

W72-08724 


ONION  PTELD  EVAPOTRANSPHtATION  MEA- 
SURED BY  BOWEN  RATION  AND  LYSIME- 
TER. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08725 


A  COMPARISON  OF  TWO  WAYS  OF  USING  A 
METHOD  FOR  CALCULATING  ROW  CROP 
TRANSPHtATIONS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08726 


ONION    UMBEL    TEMPERATURE    PROFILES 
AND  TRANSPHtATION  RATES. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08727 


VEGETATION  PRODUCTIVITY  VARIATION 
IN  CONNECTION  WITH  HYDROTHERMAL 
CONDITIONS  (IN  RUSSIAN), 

Akademiya  Nauk  Azerbaidzhanskoi  SSR,  Baku. 

Institut  Pochvovedeniya  i  Agrokhimii. 

V.  R.  Volobuev. 

Izv  Akad  Nauk  SSSR  Ser  Biol.  3.  374-381.  1970.  II- 

lus.  English  summary. 

Identifiers:    Connection,    Formation,    Formulas, 

Humidity,  Hydro,  Productivity,   Soil,  Thermal, 

Vegetation. 

The  dependence  of  energy  consumption  con- 
nected with  soil  formation  (Q)  on  the  radiation 
balance  of  the  Earth's  surface  (R)  and  relative  hu- 
midity K  :  Q  =  Re  -1/mK  contains  the  parameter 
m.  The  latter  may  be  considered  as  reflecting  the 
'biological  activity'  of  the  biogeocoenose.  A  con- 
nection between  the  possible  energy  expenditures 
connected  with  soil  formation  and  the  amount  of 
yearly  increment  of  the  plant  mass  (v)  and 
described  by  the  formula:  V  =  Qn  has  been  found. 
The  parameter  in  this  formula  reflects  the  in- 
fluence of  humidity  on  the  productivity  of  plant 
associations.  The  latter  dependence  reflects  in  a 
mathematical  form  the  connection  between  the 
process  of  soil  formation  and  vegetation.— Copy- 
right 1971 ,  Biological  Abstracts,  Inc. 
W72-08734 


STATE  OF  THE  WATER  IN  RELATION  TO 
THE  SHAPE  OF  THE  LEAF  IN  SAMBUCUS 
NIGRA  L,  (EM  RUSSIAN), 

M.  V.  Sivtsev. 

Biol  Nauk.  13  (8):  75-78. 1970.  Dlus. 

Identifiers:    Capacity,   Diffuse,    Drought,    Leaf, 

Lobes,  Relation,  Resistance,  Retaining,  Sambu- 

cus-Nigra-D,  Shape,  Vegetation. 

The  water-retaining  capacity  and  the  concentra- 
tion of  bound  water  was  studied  in  leaves  of  2 
forms  of  S.  nigra:  with  diffuse  (laciniate)  and 
whole  (typical)  lobes.  In  leaves  with  diffuse  lobes 
the  water-retaining  capacity  at  the  beginning  of  the 


growing  period  (in  Apr.)  was  lower  than  in  leaves 
which  had  whole  lobes.  In  May  this  index  was  the 
same  in  both  cases.  At  the  end  of  leaf  formation 
(July,  Aug.),  the  hottest  and  driest  period,  the 
water-retaining  capacity  of  leaves  with  diffuse 
lobes  was  higher  than  in  leaves  with  whole  lobes. 
At  all  periods  of  vegetation  the  leaves  with  diffuse 
lobes  contained  more  bound  water  than  leaves 
having  whole  lobes.  The  occurrence  of  diffuse 
leaves  was  an  adaptation  to  dryness  and  serves  as 
an  index  of  drought  resistance-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08742 


THE  EYE  LENS  AS  AN  AGE  INDICATOR  IN 
FRESH  WATER  DRUM, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Zoology. 

D.  R.  Burkett,  and  B.  W.  Jackson. 

American  Midland  Naturalist.  Vol  85,  No  1,  p  222- 

225. 1971.  nius. 

Identifiers:  Aplodinotus  grunniens,  *Drum,  *Age 

indicator,  'Eye  lens. 

The  eye  lens  weight  of  Aplodinotus  grunniens  was 
useful  in  determining  annual  age  groups.  A  regres- 
sion of  scale  age-lens  wieght  data  provided  a 
method  for  approximating  age  of  individuals, 
although  some  assessments  would  be  misleading 
due  to  the  overlap  in  lens  weights  between  annual 
groups.  In  annual  groups,  neither  sex  had  a  mean 
lens  weight  larger  than  the  other.  Validity  of  the 
otolith  technique  for  age  determination  was  not 
demonstrated.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08774 


PRELIMINARY  FAUNISTIC  OBSERVATIONS 
ON  THE  GARIGLIANO  RIVER  IN  THE  YEARS 
1968  AND  1969, 

Milan  Univ.  (Italy).  Laboratorio  di  Zoologia. 

V.  Parisi,  P.  Magnetti,  Michelangeli  M.  Chierici, 

Paoletti  A.  DiChiara,  and  E.  Smedile. 

1st  Lombardo  Accad  Sci  Lett  Rend  Sci  Biol  Med 

B.  Vol  104,  No  1,  p  146-169.  1970.  Map.  English 

summary. 

Identifiers:    'Distribution,   Fish,    *Food   chains, 

•Garigliano  River  (Italy),  *Fauna. 

The  data  gathered  in  the  first  2  yr  of  research 
(1968-1969)  in  the  Garigliano  river  have  a  particu- 
lar ecologic  and  zoogeographic  interest,  since  the 
Garigliano  has  a  very  constant  flow  in  respect  to 
other  rivers  of  the  Appennines  and  its  bed  is  al- 
most exclusively  soft.  So  far  73  animal  species 
have  been  determined.  The  distribution  of  many  of 
these,  which  is  often  influenced  by  the  salinity,  by 
the  pronounced  organic  drift  and  the  presence  of 
terminal  sources  which  are  tributaries  of  the 
mountain  stretch,  is  described.  The  principal  food 
chains  are  also  described,  with  special  reference  to 
fishes.  Moreover,  some  lateral  surroundings  were 
examined,  such  as  the  Ausente  affluent  and  irriga- 
tion canals.  Almost  all  the  animal  population  con- 
sists of  freshwater  species.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08782 


BIOMASS  TURNOVER,  RESPHtATION,  AND 
INTER-POPULATION  VARIATION  IN  THE 
STREAM    LIMPET,    FERRISSIA    RIVULARIS 

(SAY), 

Case  Western  Reserve  Univ.,  Cleveland,  Ohio. 
Dept.  of  Biology. 
A.  J.  Burky. 

Ecological  Monographs,  Vol  41,  No  3,  p  235-251. 
1971.  Illus. 

Identifiers:  *Biomass,  Ferrissia-rivularis,  *Lim- 
pet,  Fish  population,  'Respiration,  Stream,  Tur- 
nover. 

The  stream  limpet  F.  rivularis,  which  occurs  ex- 
tensively in  North  America  and  is  ubiquitous  in 
streams  of  upper  New  York  State,  was  studied 
from  2  distinct  populations,  one  located  in  the  Ca- 
nandaigua  Outlet  at  Alloway,  N.Y.  (AL)  and  the 
other  is  Black  Creek  at  Cleveland,  N.Y.  (BC). 
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Field  02— WATER  CYCLE 
Group  21— Water  in  Plants 


These  environments  differ  substantially,  that  at 
AL  being  the  more  eutrophic.  At  BC  there  is  1 
generation  per  year,  but  at  AL  there  are  2  genera- 
tions per  year  and  more  rapid  growth  rates.  Thir- 
teen mo.  is  the  adult  life  span  for  BC  limpets, 
whereas  at  AL  1 1  and  3  mo.  are  normal  for  spring 
and  summer  adults  respectively.  At  BC  8.4  eggs 
per  limpet  are  laid,  and  34.8  eggs  per  limpet  are 
laid  by  spring  adults  at  AL.  Biomass  and  egg 
production  are  assessed  as  total  C  (equivalent  to 
calorific  measures)  and  expressed  as  biomass-tur- 
nover  rates  (growth  and  egg  production).  Egg- 
production  rates  can  be  double  those  for  growth  at 
AL;  at  BC  egg-production  rates  are  usually  less 
than  those  for  growth.  This  is  partly  a  con- 
sequence of  greater  primary  productivity  at  AL, 
but  may  also  reflect  implied  genetic  differences. 
Limpets  at  BC  build  up  C  during  late  summer  and 
early  fall;  an  increase  in  the  C:N  ratio  (to  4.8)  in- 
dicates an  accumulation  of  storage  compounds. 
During  the  winter  the  C:N  ratio  decreases,  and 
during  spring  breeding  a  more  marked  loss  of  C  is 
associated  with  the  egg  laying.  In  field-acclimated 
BC  animals,  respiration  is  lowest  during  the 
winter;  during  the  spring,  respiratory  rate  is  close- 
ly correlated  with  temperature  and  egg-laying  in- 
tensity. 0-2 -con sumption  measurements  at  10 
degree  and  20  degree  C  for  all  seasons  reveal  that 
these  limpets  show  reverse  acclimation  at  low  tem- 
perature. This  acclimation  pattern  is  accompanied 
by  a  decrease  in  Q10  (3.3  to  2.1)  which  can  act  to 
dampen  the  effects  of  winter  temperature  fluctua- 
tions. Energy  balance  (respiration,  growth,  egg 
production)  is  expressed  as  rates  of  C  turnover  for 
the  population  at  BC.  Respiration  rates  are 
greatest  during  the  summer  and  spring  and  reflect 
increased  assimilation  due  to  growth  or  reproduc- 
tion or  both.  The  total  C  turnover  per  year  is  ap- 
proximately 1 .25  g/m2  to  the  second  power.  Data 
on  energy  balance  emphasize  the  adaptive  im- 
portance of  reverse  acclimation  at  times  of  low 
energy  input. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08788 


SOME  CLIMATIC  EFFECTS  ON  FLOWERING 
AND  FRUITING  OF  'BREWSTER'  LYCHEES  IN 
FLORIDA, 

Florida  Univ.,  Homestead.  Agricultural  Research 
and  Educational  Center. 
T.  W.  Young. 

Proc  Fla  State  Hort  Soc.  83:  362-367. 1970. 
Identifiers:  Brewster,  Climatic,  Florida,  Flower- 
ing,    Fruiting,     Litchi-Chinensis-D,     Litchis-D, 
Moisture,  Nutrition,  Soil,  Temperature. 

A  soil  moisture  deficit  and  recurring  temperatures 
between  about  45  and  32  F  in  the  fall  winter  before 
bloom  tend  to  promote  flowering  and  fruiting  of 
'Brewster'  lychees  (Litchi  chinensis  Sonn)  in 
Florida.  Low  temperatures  appear  to  play  a 
stronger  role  in  this  respect  than  does  soil  moisture 
where  trees  are  deeply  rooted.  Also,  the  total  dura- 
tion of  relatively  low  temperatures,  rather  than  the 
frequency  or  time  of  occurrence  during  the  critical 
period,  seemed  to  be  the  important  thing.  Flower- 
ing and  fruiting  generally  were  better  in  seasons 
with  200  or  more  hr  of  temperatures  at  or  below  45 
F  than  in  seasons  with  only  about  150  hr  in  this 
range.  There  were  exceptions,  however,  where 
flowering  and  fruiting  were  good  to  fair  with  the 
lesser  amount  of  cold.  There  were  some  indica- 
tions that  nutritional  factors,  either  external  or  in- 
ternal, might  be  involved  in  such  exceptions.— 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W72-08863 


ESTIMATING    LEAF    WATER    CONTENT    BY 
REFLECTANCE  MEASUREMENTS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08892 


DIURNAL  CHANGES  IN  COTTON  LEAF  AND 
PETIOLE  MOISTURE  CONTENT  AS  RELATED 
TO  ENVIRONMENTAL  MOISTURE  STRESS, 

Texas  A  and  M  Univ.,   El  Paso.   Agricultural 

Research  Station;  and  Texas  A  and  M  Univ., 

Pecos.  Agricultural  Research  Station. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08893 


SOIL   WATER  MOVEMENT  TO  GERMINAT- 
ING SEEDS, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 

(Israel). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08895 


INFLUENCE  OF  SOTL  WATER  STRESS  ON 
EVAPORATION,  ROOT  ABSORPTION,  AND 
INTERNAL  WATER  STATUS  OF  COTTON, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Plant  Sciences;  and  Agricultural  Research  Ser- 
vice, Temple,  Tex.  Soil  and  Water  Conservation 
Research  Div. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-08897 


BEHAVIOR  OF  CORN  AND  SORGHUM  UNDER 
WATER  STRESS  AND  DURING  RECOVERY, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-08899 


SPECIES,  SOILS,  CLIMATE,  AND  FERTDLITY 
AS  RELATED  TO  TOP  GROWTH  AND 
EVAPOTRANSPIRATION, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08934 


AND 


ROOT 


IN 


EVAPOTRANSPIRATION 
GROWTH, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08935 


ROLE         OF        PLANT        CANOPD3S 
EVAPOTRANSPIRATION, 

South  Dakota  State  Univ.,  Brookings. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08937 

2J.  Erosion  and  Sedimentation 


SEDIMENT  TRANSPORT  AND  TURBIDITY  IN 
THE  EEL  RIVER  BASIN,  CALIFORNIA, 

Geological  Survey,  Washington,  D.  C. 

W.  M.  Brown  HI,  and  J.  R.  Ritter. 

Available  from  GPO,  Washington,  D.C.  20402, 

Price  50  cents  (paper  copy),  Stock  No  2401-1142, 

Geological    Survey    Water-Supply    Paper    1986, 

1971.  70  p,  33  fig,  9  tab,  29  ref. 

Descriptors:  'Sediment  transport,  'Erosion,  'Tur- 
bidity, 'Floods,  'California,  River  basins, 
Watershed  management,  Rainfall-runoff  relation- 
ships, Geology,  Soils,  Vegetation,  Land  use, 
Topography,  Hydrologic  data,  Data  collections. 
Fluvial  sediments,  Flood  damage,  Particle  size, 
Hydrographs. 
Identifiers:  'Eel  River  Basin  (Calif). 

The  Eel  River  in  California  has  the  highest 
recorded  average  annual  suspended-sediment 
yield  per  square  mile  of  drainage  area  of  any  river 
of  its  size  or  larger  in  the  United  States.  This  yield, 
in  tons  per  square  mile,  is  more  than  15  times  that 
of  the  Mississippi  River  and  more  than  four  times 
that  of  the  Colorado  River.  Sediment-discharge 
data  were  collected  at  22  locations  within  the  basin 
for  various  periods  between  1955  and  1967. 
Average  annual  rainfall  in  the  basin  is  about  59 


inches,  and  average  annual  runoff  is  about  35 
inches.  Most  runoff  occurs  during  and  shortly 
after  the  late  fall  and  winter  storms.  Emphasis  is 
given  to  catastrophic  flooding  and  record  sediment 
discharges.  Floods  in  December  1964  and  January 
1965  caused  a  suspended-sediment  discharge  of 
160  million  tons  in  a  30-day  period  at  Eel  River  at 
Scotia.  This  was  about  51%  of  the  suspended  load 
computed  for  the  entire  10-year  period  at  that  sta- 
tion. During  this  same  flood  period,  record 
suspended-sediment  discharges  occurred  at  all 
sediment  stations  along  the  Eel  River  and  its  tribu- 
taries. Turbidity  and  the  concentration  of 
suspended  sediment  at  several  stations  in  the  Eel 
River  basin  follow  a  linear  relation  which  persists 
throughout  the  range  of  measured  values  of  these 
two  variables.  (Woodard-USGS) 
W72-08504 


USE  OF  TIME-LAPSE  PHOTOGRAPHY  EQUIP- 
MENT FOR  HYDROLOGIC  STUDIES, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08507 


ENVIRONMENTAL  GEOMORPHOLOGY. 

For  primary  bibliographic  entry  see  Field  04C. 
W72-08510 


DEBRIS  AVALANCHES-A  GEOMORPHIC 
HAZARD, 

Geological  Survey,  Arlington,  Va. 
G.  P.  Williams,  and  H.  P.  Guy. 
In:  Environmental  Geo  morphology,  Proceedings 
of  1st  Annual  Geomorphology  Symposia  Series, 
held  at  Binghamton,  N  Y,  Oct  16-17,  1970:  State 
University  of  New  York  at  Binghamton,  Publica- 
tions in  Geomorphology,  p  25-46,  August  1971.  5 
fig,  2  tab,  26  ref. 

Descriptors:  'Landslides,  'Debris  avalanches, 
'Virginia,  Mass  wasting,  Mudflows,  P.ain,  Soil 
erosion,  Geomorphology,  Appalachian  Mountain 
region. 

A  torrential  rainfall  on  August  19-20,  1969  in  cen- 
tral Virginia  caused  widespread  debris- 
avalanching  on  mountainsides.  Measurements  and 
a  description  of  the  avalanche  scars  are  given  with 
the  factors  associated  with  the  occurrence  of  these 
debris-avalanches.  Pre-existing  depressions  on  the 
hillside  and  the  aspect  of  hillside  (N-,  NE-  and  E- 
facing  slopes)  were  associated  with  the  most  inten- 
sive avalanching.  Most  debris  avalanches  occur 
during  the  summertime.  Due  to  their  magnitude 
and  estimated  frequency  they  are  probably  a  very 
important  erosional  process  on  mountain  hillsides 
in  the  eastern  United  States.  Much  but  not  all  of 
the  social  and  economic  damage  resulting  from 
debris  avalanches  can  be  prevented  by  careful 
planning.  (See  also  W72-08510)  (Knapp-USGS) 
W72-08512 


FORMS  AND  CYCLES  IN  BEACH  EROSION 
AND  DEPOSITION, 

Columbia  Univ.,  New  York.  Teachers  Coll. 
W.  E.  Yasso. 

In:  Environmental  Geomorphology,  Proceedings 
of  1st  Annual  Geomorphology  Symposia  Series, 
held  at  Binghamton,  N  Y,  Oct  16-17,  1970:  State 
University  of  New  York  at  Binghamton,  Publica- 
tions in  Geomorphology,  p  109-137,  August  1971. 1 
fig,  2  plate,  42  ref.  NR  388-057  ONR  Contract  N- 
ONR266(68). 

Descriptors:  'Beach  erosion,  'Beaches, 
•Geomorphology,  'Surf,  'Waves  (Water). 
Seasonal,  'New  Jersey,  Sedimentation,  Ocear 
waves,  Shore  protection,  Tidal  effects,  Sand  bars. 
Identifiers:  'Sandy  Hook  (NJ). 

Ocean  beaches  respond  to  a  seasonal  cycle  o) 
winter  cut  and  summer  fill  induced  by  the  highei 
tides,  larger  waves,  and  greater  steepness  oi 
waves    during    the    winter    season    and    mort 
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moderate  conditons  during  the  summer  season. 
Shorter  term  cycles  also  operate  and  include  a 
semi-daily  cycle  of  cut  and  fill  associated  with 
tidal  rise  and  fall  on  equilibrium  beaches  at  Sandy 
Hook,  New  Jersey.  This  beach  has  foreshore  spit- 
bars  which  are  attached  to  land,  with  a  distal  ter- 
minus in  deep  water.  Plan  curvature  of  spit-bars  is 
convex  toward  open  water.  During  rising  tide, 
waves  generated  in  Sandy  Hook  Bay  erode  the 
seaward  face  of  the  lower-foreshore  spit-bar, 
which  migrates  landward.  An  annual  cycle  of  spit- 
bar  formation  is  the  result  of  an  annual  cycle  of 
prevailing  wind.  In  winter,  large  waves  erode  the 
eeder  beach.  This  sediment  is  deposited  along  the 
spit-bar  shoreline.  In  summer,  small,  low  waves 
from  the  south  push  this  sediment  into  a  succes- 
sion of  landward-migrating  lower-foreshore  spit- 
bars  that  merge  to  form  a  new  upper-foreshore 
spit-bar  by  the  end  of  the  summer.  Computers 
were  programmed  to  test  and  quantify  the  as- 
sumed curvature  resulting  from  wave  refraction. 
All  21  lines  of  curvature  from  a  succession  of 
foreshore  spit-bars  were  closely  approximated  by 
log-spiral  curves.  (See  also  W72-O8510)  (Knapp- 
USGS) 
W72-08514 


IMPACT        OF        HIGHWAYS        ON        THE 
HYDROGEOLOGIC  ENVIRONMENT, 

Pennsylvania  State  Univ.,  University  Park.  Coll. 

of  Earth  and  Mineral  Sciences. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-08516 


SUMMARY  OF  ANNUAL  WAVE  POWER  FOR 
TEN  DEEP  WATER  STATIONS  ALONG  THE 
CALIFORNIA,  OREGON  AND  WASHINGTON 
COASTS, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-08520 


AN  EXPERIMENTAL  STUDY  OF  HEAVEY 
MINERAL  SEGREGATION  UNDER  ALLUVIAL- 
-FLOW  CONDITIONS, 

Geological  Survey,  Fort  Collins,  Colo. 

L.  L.  Brady,  and  H.  E.  Jobson. 

Geological  Survey  Open-file  Report,  March  1972. 

137  p,  24  fig,  7  tab,  38  ref,  4  append. 

Descriptors:  'Mineralogy,  *Aluvium,  *Sands, 
•Sediments,  *Rio  Grande  River,  *New  Mexico, 
Analytical  techniques,  Sampling,  Flumes,  Sedi- 
ment transport,  Particle  size,  Bed  load,  Data  col- 
lections, Exploration,  Separation  techniques, 
Seive  analysis. 

Identifiers:  'Heavy  minerals,  Ilmenite,  Magnetite, 
Bed  material,  Research  project,  'Bernardo  (N 
Mex). 

Segregation  of  opaque  minerals  (mainly  ilmenite 
and  magnetite)  from  the  light  minerals  in  a  natural 
sand  was  observed  in  a  large  (61  x  2.44  x  1.22  me- 
ters) recirculating  water-sediment  flume.  Bed 
material  (median  size  0.286  millimeters)  used  in  the 
study  was  taken  from  the  Rio  Grande  near  Bernar- 
do, N.  Mex.  Opaque  heavy  minerals  (median  size 
0.144  millimeter)  present  in  the  bed  material  com- 
prised 0.38%  of  the  bed  load  material  volume.  Sig- 
nificant hydraulic  variables,  and  sorting  and 
bedding  patterns  of  the  bed  material,  were  ob- 
served for  four  different  bed  configurations:  a  flat 
bed  (upper  flow  regime),  a  transition  bed,  and  two 
different  dune  beds  flower  flow  regime).  Accumu- 
lations of  opaque  heavy  minerals  were  formed  as 
three  basic  types:  (1)  thin  accumulations  of  opaque 
heavy  minerals  covering  small  areas  that  were  as- 
sociated with  the  upstream  or  stoss  slopes  of 
dunes;  (2)  accumulations  associated  with  the  top- 
set  deposits  of  large  dunes  and  with  dunes  formed 
in  the  transition  flow;  and  (3)  accumulation  as- 
sociated with  the  flat-bed  condition.  The  most  im- 
portant factors  influencing  the  type  and  amount  of 
accumulation  of  opaque  heavy  minerals  were  bed 
configuration  and  grain  density.  (Woodard-USGS) 
W72-08525 


ASPECTS  OF  THE  TEXTURE  AND 
MINERALOGY  OF  SURFICIAL  SEDIMENTS, 
HORRY  AND  MARION  COUNTIES,  SOUTH 
CAROLINA, 

Australian  National  Univ.,  Canberra.  Dept.  of 

Biogeography  and  Geomorphology. 

B.  G.  Thorn,  R.  D.  Adams,  C.  J.  Cazeau,  and  S.  D. 

Heron,  Jr. 

Southeastern  Geology,  Vol  14,  No  1,  p  39-58, 

March  1972. 9  fig,  4  tab,  17  ref. 

Descriptors:        "Mineralogy,        *  Sedimentation, 

•Provenance,  *South  Carolina,  'Atlantic  Coastal 

Plain,  Deposition  (Sediments),  Sediment  sorting, 

Particle  size,  Soil  formation,  Sediments,  Beaches, 

Dunes,  Sedimentology. 

Identifiers:  "Horry  County  (S  C),  *Marion  County 

(SC). 

Sedimentary  deposits  in  Horry  and  Marion  Coun- 
ties, South  Carolina  offer  an  ideal  situation  for  the 
study  of  sediment  mixing  by  both  marine  and  flu- 
vial processes.  Size  properties,  mineralogy  of  the 
sand  and  clay  fractions,  and  aspects  of  the 
weathering  profiles  were  used  to  infer  the  con- 
tribution from  Piedmont  and  Coastal  Plain 
sources.  When  abundance  of  heavy  minerals  is 
compared  with  mean  size  of  sampled  sediment 
there  is  a  strong  association  in  samples  collected  in 
the  river  valleys,  particularly  for  epidote  and  horn- 
blende. This  may  reflect  mixing  above  the  study 
area  for  fluvial  sediments,  and  mixing  within  the 
area  for  the  deposition  of  barrier  sediments.  The 
older  the  coastal  barrier  the  more  the  stable  heavy 
minerals  such  as  zircon  and  staurolite  tend  to 
dominate.  Clay  mica  is  most  abundant  in  back  bar- 
rier flat  sediments.  Weathering  profiles  are  impor- 
tant in  the  consideration  of  size  and  mineral  as- 
semblage relations.  In  addition  to  the  variation  of 
total  iron,  the  degree  of  weathering  also  influences 
the  grain  size  configuration  of  the  A2  horizon  and 
the  stability  of  the  mineral  assemblage.  (Knapp- 
USGS) 
W72-08528 


SHORE  PROTECTION  GUIDELINES,  A  PART 
OF  THE  NATIONAL  SHORELINE  STUDY. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08539 


ACTIVATION  ANALYSIS  AS  A  METHOD  FOR 
TRACING  SUSPENDED  SEDIMENTS, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08549 


THE      OXYGEN      UPTAKE      DEMAND      OF 
RESUSPENDED  BOTTOM  SEDIMENTS, 

Seattle  Univ.,  Wash.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-08569 


CURRENTS  AND  DIFFUSION  OF  LAKE 
BAIKAL  WATERS  (TECHENIYA  I  DD7FUZIYA 
VOD  BAYKALA). 

Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08710 


VERTICAL    DISTRIBUTION    OF    ORGANIC- 
-MATTER    DECOMPOSITION   PRODUCTS   IN 
BOTTOM    SEDIMENTS    (O    VERTHCAL'NOM 
RASPREDELENH  PRODUKTOV  RASPADA  OR- 
GANICHESKOGO     VESHCHESTVA    V    DON- 
NYKH  OTLOZHENIYAKH), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08715 


DISTRIBUTION  OF  MULTISTAGE  DECOM- 
POSITION PRODUCTS  OF  ORGANIC  MATTER 
IN  BOTTOM  SEDIMENTS  (O  RASPREDELENH 
PRODUKTOV  MNOGOSTADIYNOGO 


RASPADA  ORGANICHESKOGO  VESHCHEST- 
VA V  DONNYKH  OTLOZHENIYAKH), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08716 


SEDIMENT  TRANSPORTATION  MECHANICS: 
FUNDAMENTALS  OF  SEDIMENT  TRANSPOR- 
TATION. 

American  Society  of  Civil  Engineers,  New  York. 
Task  Committee  for  Preparation  of  the  Sedimenta- 
tion Manual. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  97,  No  HY12,  p 
1979-2022,  Dec  1971. 26  fig,  2  tab,  79  ref,  append. 

Descriptors:  *Sediment  transport,  "Sedimenta- 
tion, "Sediment  discharge,  Sediments,  Sediment 
load,  Bibliographies,  Bed  load,  Dunes,  Stream- 
beds,  Alluvial  channels,  Water  temperature, 
Suspended  sediments,  On-site  tests. 
Identifiers:  "Bed  forms,  Size  frequency  distribu- 
tion, Sediment  deposits,  Bed  load  movement, 
Streambed  profiles,  "Alluvial  streams,  Bed  rip- 
ples. 

Data  from  field  and  laboratory  investigations  of 
sedimentation  problems  are  presented  and  com- 
pared to  clarify  some  of  the  characteristics  of  allu- 
vial streams.  When  possible,  data  are  compared 
with  theoretical  results.  In  the  first  section,  per- 
tinent variables  governing  sediment  transportation 
and  a  discussion  of  the  problem  of  selecting  de- 
pendent and  independent  variables  are  given.  Bed 
forms  are  discussed  theoretically;  data  on  bed 
forms  in  streams  are  given.  Basic  concepts  under- 
lying the  theories  of  sediment  transportation  are 
discussed  and  some  observed  relationships  not  ex- 
plained by  these  theories  are  presented.  Data  and 
ideas  on  the  comparative  sizes  of  bed  sediment 
and  sediment  load  are  presented  and  discussed  in 
light  of  streambed  armoring.  The  final  section 
describes  effects  of  water  temperature  on  sedi- 
ment movement.  Information  presented  will 
become  a  part  of  a  chapter  on  mechanics  of  the 
proposed  publication  on  Sedimentation  Engineer- 
ing being  prepared  by  a  task  committee.  (US BR) 
W72-08744 


THE  DEVELOPMENT  OF  LAKE  PHYAEJAERI 
IN  SOUTHERN  FINLAND  CONSIDERING  SEDI- 
MENT AND  DIATOM  STUDIES, 

Institute    of    Technology,    Otaniemi    (Finland). 

Geologiska  Institutionen. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08751 


UPTAKE  OF  COBALT  FROM  SEAWATER  BY 
AEOLIAN  DUST, 

Liverpool  Univ.  (England).   Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02K. 
W72-08802 


QUALITY   OF   SURFACE   WATERS   OF   THE 

UNITED    STATES,    1967:    PARTS    7    AND    8. 

LOWER     MISSISSIPPI    RIVER    BASIN     AND 

WESTERN  GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08805 


THE  EFFECT  OF  MOISTURE  ON  SLOPE  STA- 
BILITY: A  CLASSIC  EXAMPLE  FROM 
SOUTHERN  ALBERTA,  CANADA, 

Lethbridge  Univ.  (Alberta).  Dept.  of  Geography. 
C.  B.  Beaty. 

Journal  of  Geology,  Vol  80,  No  3,  p  362-366,  May 
1972.  3  fig,  6  ref. 

Descriptors:       "Mass       wasting,       "Infiltration, 
"Degradation  (Slope),  Landslides,  Canada,  Creep, 
Slope  stability,  Slopes. 
Identifiers:  "Slump,  Alberta  (Canada). 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


The  effect  on  slope  stability  of  a  geologically  rapid 
increase  in  moisture  content  is  described.  The  wall 
of  a  coulee  in  southern  Alberta  underlain  by  glacial 
debris,  and  probably  stable  during  much  of  post- 
glacial time,  was  recently  activated  by  infiltration 
from  an  irrigation  ditch;  in  only  8  years  it  has 
developed  impressive  landsliding  of  the  slump 
variety.  Numerous  large  tension  cracks  have 
formed  on  the  irregular,  blocky  surface  of  the 
slump  since  1969,  assuring  that  water  from  melting 
snow  and  rain  has,  and  for  a  long  time  will  con- 
tinue to  have,  direct  and  ready  access  to  its  interi- 
or, thus  accentuating  and  perpetuating  the  condi- 
tion of  instability.  Motion  continues  at  a  discerni- 
ble rate,  as  indicated  by  sporadic  buckling  and  dis- 
placement of  the  road  at  the  base  of  the  slope; 
most  recently,  part  of  the  toe  of  one  lobe  moved 
about  0.1S  m  (6  inches)  in  July  1971  during  a  24- 
hour  period  following  a  heavy  rain.  (Knapp- 
USGS) 
W72-08811 


IRON-RICH  BASAL  SEDIMENTS  FROM  THE 
EASTERN  EQUATORIAL  PACIFIC:  LEG  16, 
DEEP  SEA  DRILLING  PROJECT, 

Ottawa  Univ.  (Ontario).  Dept.  of  Geology. 

D.  S.  Cronan,  T.  H.  van  Andel,  G.  R.  Heath,  M.  G. 

Dinkelman,  and  R.  H.  Bennett. 

Science,  Vol  175,  No  4017,  p  61-63,  January  7, 

1972. 1  fig,  1  tab,  10  ref. 

Descriptors:  'Marine  geology,  *Sedimentology, 
•Test  wells,  'Cores,  'Pacific  Ocean,  Deposition 
(Sediments),  Bottom  sediments.  Sampling,  Struc- 
tural geology,  Tertiary  period. 
Identifiers:  'Ferruginous  sediments,  Deep-Sea 
Drilling  Project,  East  Pacific  Rise. 

Iron-rich  sediments  from  drill  holes  described  in 
this  report  are  chemically  similar  to  sediments 
forming  today  on  the  crest  of  the  East  Pacific  Rise. 
The  ferruginous  sediments,  found  just  above  base- 
ment at  widely  separated  drill  sites  of  Leg  16  of  the 
Deep  Sea  Drilling  Project,  are  probably  the  Tertia- 
ry equivalent  of  those  forming  at  present.  Eighteen 
samples  of  basal  and  near  basal  sediments  from 
sites  159  through  162  were  selected  for  analysis, 
together  with  two  shallower  samples  from  site  159 
and  160  for  comparison.  The  results  of  the  analysis 
are  presented  on  a  carbonate-free  basis.  According 
to  current  theories  of  sea-floor  spreading,  new 
ocean  floor  moves  away  from  ridge  crests  and  car- 
ries away  the  sediment  deposited  on  it  irrespective 
of  its  origin.  Sediments  from  the  drill  holes  were 
probably  formed  when  the  basement  was  at  the 
crest  of  the  East  Pacific  Rise  and  have  moved  to 
their  present  location  as  a  result  of  sea-floor 
spreading.  (Lang-USGS) 
W72-08815 


LANDSCAPE  OF  NORTHERN  GREENLAND, 

Geological  Survey,  Arlington,  Va.  Military  Geolo- 
gy Branch. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-08822 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  TREYNOR,  IOWA, 

Agricultural  Research  Service,  Council  Bluffs, 

Mo. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08908 


AN  INTERPRETATION  OF  RESERVOIR  SEDI- 
MENTATION: 1.  EFFECT  OF  WATERSHED 
CHARACTERISTICS, 

Purdue  Univ.,  Lafayette,  Ind.  Agriculture  Experi- 
ment Station. 

M.  Paulet,  H.  Kohnke,  and  L.  J.  Lund. 
Journal  of  Environmental  Quality,  Vol  1,  No  2,  p 
146-150,  April-June  1972.  5  fig,  2  tab,  11  ref . 

Descriptors:  'Sedimentation,  'Reservoir  silting, 
'Sediment  yield,  'Provenance,  Silting,  Deposition 
(Sediments),      Sedimentology,     Silts,     Organic 


matter,  Sediment  transport,  Erosion,  Soil  erosion, 
Illinois,  Particle  size,  Density,  Indiana,  Statistics. 

The  value  of  a  water  storage  reservoir  can 
decrease  rapidly  if  its  capacity  is  reduced  by  set- 
tling of  eroded  and  suspended  soil.  Many  factors 
determine  the  rate  of  this  siltation.  To  what  extent 
the  influence  of  the  characteristics  of  the  soils  of 
the  contributing  watershed  upon  rate  and  type  of 
sedimentation  of  reservoirs  can  be  assessed  quan- 
titatively, and  how  these  effects  are  correlated 
with  other  geomorphological  factors  are 
discussed.  In  14  reservoir-watershed  combinations 
in  Indiana  and  Illinois,  the  majority  of  the  soils 
were  silt  loams.  As  the  mean  particle  size 
decreased  and  the  more  uniform  their  particle  size, 
the  greater  were  the  sedimentation  rates.  Sediment 
density  was  a  function  of  particle  size  and  organic 
matter  content.  The  larger  the  mean  particle  size 
and  the  smaller  the  organic  matter  content,  the 
greater  the  bulk  density.  The  variation  of  sediment 
particle  size  and  sedimentation  rates  were  func- 
tions of  geomorphological  and  pedologic 
watershed  characteristics.  (Knapp-USGS) 
W72-08948 


COMPUTER  SIMULATION  MODEL  OF 
COASTAL  PROCESSES  US  EASTERN  LAKE 
MICHIGAN, 

Williams  Coll.,  Williamstown,  Mass. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08991 


EARTHFLOWS    IN    THE    GRONDINES    AND 
TROIS  RIVIERES  AREAS,  QUEBEC, 

Waterloo     Univ.     (Ontario).     Dept.     of     Earth 

Sciences. 

P.  F.  Karrow. 

Canadian  Journal  of  Earth  Sciences,  Vol  9,  No  5, 

p  561-573,  May  1971. 7  fig,  1  tab,  36  ref. 

Descriptors:    'Landslides,    'Mudflows,    'Clays, 
'Slope  stability,  Mass  wasting,  Soil  erosion,  Val- 
leys, Radioactive  dating,  Carbon  radioisotopes, 
Soil  strength. 
Identifiers:  'Quebec,  'St.  Lawrence  River  valley. 

Extra-sensitive  or  quick  clays  are  characteristic 
deposits  of  the  Champlain  Sea,  which  covered  the 
St.  Lawrence  River  valley  about  1 1 ,000  years  ago. 
Landslides  of  the  earthflow  type  occur  along  many 
of  the  stream  valleys.  Rapid  dissection  and  high 
precipitation  are  commonly  associated  with 
earthflows.  Landforms  characteristic  of 
earthflows  include  bowls,  slump  slice  ridges,  pin- 
nacles, inter-bowl  ridges,  and  ribbing.  Large 
earthflow  complexes  cover  areas  of  several  square 
miles,  particularly  just  south  of  the  St.  Narcisse 
moraine.  Earthflow  debris  spreads  over  alluvial 
deposits,  many  of  which  contain  datable  plant 
matter.  Only  a  few  prehistoric  earthflows  have 
been  radiocarbon  dated,  but  such  data  hold 
promise  for  the  study  of  alluvial  history  and 
earthflow  occurrence.  At  least  two  consecutive 
phases  of  earthflow  activity  occurred  in  some 
areas,  over  a  time  span  of  several  thousand  years. 
Earthflows  tend  to  occur  in  groups;  historic  flows 
in  the  area,  including  the  classic  St.  Thuribe  slide, 
have  occurred  in  close  proximity  to  older  slides. 
Therefore  certain  slide-prone  areas  can  be 
designated  for  planning  purposes.  It  is  advisable  to 
avoid  having  building  sites  near  present  stream 
valleys.  (Knapp-USGS) 
W72-O9O02 


RELICT    PERMAFROST    MICRORELIEF    IN 
THE  UPPER  VOLGA  BASIN, 

Akademiya     Nauk     SSSR,     Moscow.     Institut 

Geografii. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09008 


RELATION  BETWEEN  TITANIUM  AND  HtON 
IN  SEDIMENTS  OF  THE  INDIAN  OCEAN 
(TITAN       I      SOOTNOSHENIYE      YEGO      S 


ZHELEZOM     V     OSADKAKH     INDIYSKOGO 

OKEANA), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

A.  B.  Isayeva. 

Geokhimiya,  No  3,  p  310-317,  March  1971.  4  fig,  6 

tab,  17  ref. 

Descriptors:  'Geochemistry,  'Titanium,  'Iron, 
'Indian  Ocean,  'Sediments,  Bottom  sediments. 
Sedimentation,  Lithif ication.  Rocks,  Metals,  Man- 
ganese, Moisture  content,  Depth,  Cores. 
Identifiers:  'USSR,  'Arabian  Sea,  'Bay  of 
Bengal,  Nodules,  Pelagic,  Terrigenous. 

Core  samples  collected  from  northern  and  central 
areas  of  the  Indian  Ocean  were  examined  for 
titanium  distribution.  The  average  titanium  con- 
tent in  the  surface  layer  of  sediments  is  0.25%  and 
in  the  cores,  0.31%.  The  highest  concentration  of 
titanium  (0.34%)  was  found  in  the  surface  layer  of 
bottom  sediments  in  the  Bay  of  Bengal.  Titanium 
contents  in  sediments  of  the  Arabian  Sea  and  cen- 
tral ocean  area  are  practically  the  same  and 
average  0.21%  and  0.20%,  respectively.  During 
sedimentation,  titanium  is  closely  associated  with 
iron,  and  the  Fe/Ti  ratio  describes  the  behavior  of 
titanium  during  different  stages  of  the  process. 
Within  sediments  of  the  central  ocean  area,  titani- 
um accumulates  more  rapidly  than  iron.  The  rate 
of  titanium  accumulation  is  less  in  sediments  of 
the  central  band  than  in  sediments  of  the  Arabian 
Sea  and  Bay  of  Bengal.  The  titanium  content  in 
sediments  of  all  regions  increases  with  depth  and 
degree  of  sediment  compaction.  The  inverse  rela- 
tion between  titanium  and  moisture  contents  of 
sediments  attests  to  titanium  accumulation  during 
lithif  ication.  (Josefson-USGS) 
W72-09009 


EXPERIMENT     IN     THE     MATHEMATICAL 
DESCRIPTION  OF  THE  FORM  OF  LONGITU- 
DINAL RIVER  PROFILES, 
Kazan  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  0211 
W72-09010 


MUDFLOWS,  (SELI), 

S.  M.  Fleyshman. 

Gidrometeoizdat,  Leningrad,  1970.  352  p. 

Descriptors:  'Mudflows,  'Landslides,  'Settling 
basins,  'Deposition  (Sediments),  Sediment  dis- 
tribution, Sediment  transport,  Sediment 
discharge,  Sediment  load,  Sediment  control. 
Warning  systems,  Forecasting,  Hydrology, 
Hydraulic  engineering,  Geomorphology,  Land 
management,  Forest  management,  Investigations, 
Aerialphotography,  Classification,  History. 
Identifiers:  'USSR. 

This  four-part  monograph  presents  the  results  of 
Soviet  research  on  mudflows  and  the  methods  of 
their  investigation,  classification,  prevention,  and 
control.  The  formation,  movement,  deposition, 
and  distribution  of  mudflows  are  examined  in  con- 
nection with  hydrologjc  and  hydraulic  calculations 
of  mudflow  parameters  and  prediction  of  mudflow 
phenomena.  Applications  of  geomorphic  princi- 
ples to  hydrology  and  engineering  projects  are 
reflected  in  soil  conservation  measures  to  protect 
agricultural  and  forest  lands,  and  in  hydraulic  con- 
struction to  control  mudflows  in  developed  areas. 
(Josefson-USGS) 
W72-09011 


ROLE  OF  TECTONIC  AND  CLIMATIC  FAC- 
TORS IN  DEVELOPMENT  OF  TERRACES  OF 
THE  DNESTR  VALLEY, 

D.  N.  Afremov. 

No    4,    p    317-326,    October- 

4  fig,  23  ref.  (Translated  from 

No    4,    p    51-62,    October 


Geomorphology , 
December  1970. 
Geomorfologiya, 
December  1970). 
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Descriptors:  *Geomorphology,  "Valleys,  'Ter- 
races (Geologic),  Surfaces,  Alluvium,  Flood 
plains,  Deposition  (Sediments),  Aggradation,  Ero- 
sion, Degradation  (Stream),  Equilibrium,  Water 
levels,  Geologic  time,  Pleistocene  epoch,  Recent 
epoch,  Glaciation,  Climatology. 
Identifiers:  *USSR,  •Ukraine,  *Dnestr  River, 
•Tectonics,  Pliocene  epoch,  Stream  capture. 

The  terraces  of  the  Dnestr  River  valley  in  the 
western  Ukraine  are  divided  into  3  stages:  an 
upper  stage  of  Late  Pliocene  age,  and  middle  and 
lower  stages  of  Pleistocene  age.  The  upper  stage 
includes  two  terraces:  the  sixth  (the  Loev  surface) 
and  the  fifth,  which  is  the  oldest  valley  terrace  of 
the  Dnestr.  The  middle  stage  consists  of  the  third 
and  fourth  terraces,  which  merge  into  a  single 
level  in  upstream  reaches  of  the  Strui  River.  The 
lower  stage  includes  the  first  and  second  terraces 
and  the  floodplain  upstream  from  the  Bystritsa 
Tys'menskaya  River,  where  the  first  terrace  is 
weakly  expressed.  During  the  first  half  of  the  Late 
Pleistocene,  the  valley  was  subjected  to  severe 
erosive  processes.  The  extent  of  erosional 
downcutting  between  the  upper  and  middle  stages 
was  2-4  times  greater  than  between  the  middle  and 
lower  stages.  In  the  Holocene,  the  difference  in 
rate  of  uplift  of  the  Opol'e  and  Carpathian  reaches 
was  small,  as  evidenced  by  the  gradual  wedging 
out  of  the  first  terrace  in  the  Carpathian  reach  and 
by  the  higher  position  of  the  floodplain  base  in  the 
Opol'e  reach.  (Josefson-USGS) 
W72-09014 


A  CATASTROPHIC  MUDFLOW  IN  TADZ- 
HIKISTAN  (AROUND  THE  VILLAGE  OF  YAL- 
DOMYCH), 

Akademiya  Nauk  SSSR,  Moscow.  Institut 
Geografii. 

V.  M.  Muratov,  and  E.  A.  Fin'ko. 
Geomorphology,    No    4,    p    333-335,    October- 
December  1970.  2  fig.  (Translated  from  Geomor- 
fologiya,  No  4,  p  70-73,  October-December  1970). 

Descriptors:        *Geomorphology,        *Mudflows, 
•Mud,   Debris   avalanches,    Landslides,    Slopes, 
Rocks,    Boulders,    Precipitation    (Atmospheric), 
Seismic  waves,  On-site  investigations. 
Identifiers:  *USSR,  Tadzhikistan. 

Field  investigations  were  conducted  in  the  Yaldo- 
mych  River  valley  near  Garm  in  Tadzhikistan  fol- 
lowing the  catastrophic  mudflow  which  destroyed 
part  of  the  village  of  Yaldomych  on  the  morning  of 
May  31,  1969.  The  purpose  of  the  investigations 
was  (1)  to  determine  the  cause  of  the  mudflow;  (2) 
to  reconstruct  the  process  of  its  development;  and 
(3)  to  predict  the  possibility  of  a  repetition  of  mud- 
flow activity  in  the  area.  The  collapse  that  caused 
the  mudflow  involved  the  entire  southern  slope  of 
the  Kabud-Krym  Range,  beginning  at  an  elevation 
of  1,900  m  (relative  height  of  the  slope,  about  120 
m).  The  fine  soils  on  the  slope  were  stripped  away 
to  depths  of  8-12  m.  The  initial  volume  of  loose 
material  set  into  motion  was  of  the  order  of 
100,000  cu  m.  Debris  flow  in  the  stream  channel 
was  a  flow  of  mud,  and  that  in  the  village,  a  flow 
of  mud  and  rock.  Protracted  rains  and  seismic 
shocks  like  those  associated  with  this  collapse 
could  readily  produce  more  mudflows  similar  to 
the  one  described.  (Josefson-USGS) 
W72-09015 


FIELD  TESTS  OF  PUMPING-TYPE  SEDIMENT 
SAMPLERS, 

Agricultural  Research  Service,  Chickasha,  Okla. 
Southern  Great  Plains  Watershed  Research 
Center. 

N.  H.  Welch,  P.  B.  Allen,  and  E.  D.  Rhoades. 
Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol  14,  No  6,  p  1122-1125,  1971.  4 
fig,  1  tab,  8  ref. 

Descriptors:  'Calibration,  Regression  analysis, 
Least  squares  method,  'Suspended  load,  'Sedi- 
ment discharge,  Instrumentation,  Automation, 
Correlation  analysis,  Sediment  distribution,  Sedi- 


ment yield,  'Sampling,  "On-site  tests,  Soil  density 
probes. 

Identifiers:  Pumping-type  sediment  samplers,  Au- 
tomatic sediment  samplers,  'Sediment  concentra- 
tion, Sediment  samples. 

The  sediment  concentration  of  samples  collected 
at  a  point  in  the  stream  by  the  pumping-type  sedi- 
ment samplers  was  compared  to  the  cross-sec- 
tional sediment  concentration  obtained  by  the 
depth-integration  method.  The  relationship 
between  depth-integrated  and  the  corresponding 
pump  sample  concentration  was  determined  by 
least  squares  analysis.  The  correlation  coefficient, 
regression  equation,  and  standard  error  of  esti- 
mate at  12  gaging  stations  are  presented.  Estimates 
of  cross-sectional  sediment  concentration  using 
pump  sample  data  were  accurate  enough  for  most 
applications  except  at  two  gaging  stations  where  a 
high  percent  of  sand  was  carried  in  suspension.  At 
these  two  gaging  stations,  it  was  difficult  to  locate 
a  point  in  the  stream  where  there  was  a  good  cor- 
relation between  pump  sample  and  cross-sectional 
concentration.  The  samplers  must  be  calibrated  at 
each  location  but  they  save  much  of  the  time  and 
labor  normally  required  to  collect  manual  samples. 
W72-09063 

2K.  Chemical  Processes 


EQUILIBRIUM  DISTRIBUTION  OF  SMALL 
ORGANIC  MOLECULES  IN  NATURAL 
WATERS, 

Southern  Methodist  Univ.,  Dallas,  Tex.  Dept.  of 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08501 


THE  OCCURRENCE  OF  ALKANES  IN  FULVIC 
ACID,  A  SOIL  HUMIC  FRACTION, 

Department   of   Agriculture,   Ottawa,   (Ontario). 

SoU  Research  Inst. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08502 


GROUND-WATER  CONDITIONS  DURING  1970 
EM  INDIAN  WELLS  VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08505 


BD3LIOGRAPHIES  IN  NUCLEAR  SCD2NCE 
AND  TECHNOLOGY.  SECTION  14.  ACTIVA- 
TION ANALYSIS, 

Zentralstelle   fuer   Atomkernenergie-Dokumenta- 
tion,  Frankfurt  on  Main  (West  Germany). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08543 


TRACE  METAL  ASSOCIATIONS  EM  SUB-AR- 
CTIC AND  ARCTIC  MAREME  ENVIRON- 
MENTS. WORK  EM  PROGRESS, 

Alaska  Univ.,  College,  inst.  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08550 


TRACE  ELEMENTS  EM  NATURAL  WATERS, 
ANNUAL  PROGRESS  REPORT,  DECEMBER  1, 
1970  -  NOVEMBER  30,  1971, 

Yale  Univ.,  New  Haven,  Conn.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08551 


THE  OXYGEN  UPTAKE  DEMAND  OF 
RESUSPENDED  BOTTOM  SEDEVIENTS, 

Seattle  Univ.,  Wash.  Dept.  of  Civil  Engineering. 
R.  H.  Berg. 

Environmental  Protection  Agency,  Water  Pollu- 
tion Control  Research  Series  16070  DCD,  Sep- 
tember 1970.  38  p.  1 1  fig,  6  tab,  15  ref. 


Descriptors:  *Measurement,  'Biochemical  oxygen 
demand,  'Bottom  sediments,  'Suspended  solids, 
Turbulence,  Light,  Temperature,  Estuaries,  Dis- 
solved oxygen. 

Identifiers:  'Warburg  respirometer,  BeUingham 
Bay  (Wash). 

The  Warburg  respirometer  was  used  to  evaluate 
the  influence  of  light,  sodium  chloride,  dilution 
salts,  temperature,  and  agitation  on  the  maximum 
oxygen  uptake  of  disturberd  estuarian  benthos 
material.  Temperature  varied  from  10  to  20C  and 
the  agitation  settings  from  maximum  to  25%.  The 
variations  in  the  initial  uptake  ranged  from  2000  to 
83,000  mg/1  of  oxygen/hr.  Agitation  alone  caused 
a  ten-fold  increase  in  the  maximum  oxygen  de- 
mand. (Wilde-Wisconsin) 
W72-08569 


THE  CHEMICAL  EXCHANGE  CAPABILITEfiS 
OF  THE  BATON  ROUGE  GROUND-WATER 
SYSTEM, 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 
J.  S.  Hanoi- 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  533.  Louisiana  Water 
Resources  Research  Institute,  Completion  Report, 
April  17,  1972.  14  p,  2  fig,  7  ref.  OWRR  A-025-LA 
(1). 

Descriptors:  'Ion  exchange,  'Cation  adsorption, 
'Water   softening,    'Aquifers,   Injection,   Water 
supply,  'Louisiana,  'Groundwater. 
Identifiers:  'Baton  Rouge  (La). 

A  preliminary  study  was  made  of  the  chemical 
exchange  capabilities  of  the  Baton  Rouge  ground- 
water system.  Such  information  is  necessary  to 
evaluate  the  potential  of  the  system  for  the  con- 
trolled modification  of  water  quality.  All  available 
analyses  of  subsurface  waters  in  the  area  were 
digitized,  and  a  series  of  computer  programs  were 
written  for  the  thermodynamic  evaluation  and 
classification  of  the  waters.  This  work  has  shown 
that  the  aquifers  constitute  a  dynamic  system 
which  has  reacted  and  evolved  in  composition  as 
water  has  been  withdrawn.  For  example,  the  max- 
imum Na/K  ratio  of  fresh  waters  in  deep  aquifers 
has  increased  by  over  an  order  of  magnitude  in  the 
last  30  years.  Study  of  subsurface  logs  has  shown 
that  considerable  variation  exists  in  the  spatial  dis- 
tribution of  potential  exchange  sites  within  the 
aquifers.  The  2400-foot  aquifer  may  be  particu- 
larly suited  for  the  controlled  modification  of 
water  quality  because  of  its  abundant  intercalated 
clay  lenses.  This  work  is  directed  toward  a  fuller 
understanding  of  the  reaction  kinetics  and 
exchange  potential  of  the  system. 
W72-08589 


AN   AUTOMATED   SYSTEM   FOR   MULTIPLE 
RECORDING  OF  DIURNAL  PH, 

Battelle  Memorial  Inst.,  Richland,  Wash. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-08603 


A      PORTABLE      FLOW-CELL      MEMBRANE 
SALEMOMETER, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-08605 


WATER  RESOURCES  INVESTIGATIONS  EM 
MARYLAND  AND  THE  DISTRICT  OF  COLUM- 
BIA, 1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08732 


WATER    RESOURCES    INVESTIGATIONS    EM 
NEBRASKA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08733 


c 

8 

s 

X 
•4 


e 
x 

a 

» 

2 
> 

r. 

3 
> 
I 

•e 
P 

i 


25 


Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


PESTICIDES      IDENTIFICATION      AT      THE 
RESIDUE  LEVEL. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08738 


UPTAKE  OF  COBALT  FROM  SEAWATER  BY 
AEOLIAN  DUST, 

Liverpool  Univ.   (England).   Dept.  of  Oceanog- 
raphy. 

S.  Aston,  R.  Chester,  and  L.  R.  Johnson. 
Nature,  Vol  235,  No  5338,  p  380-381,  February  18, 
1972.  ltab,9ref. 

Descriptors:  'Cobalt,  'Aeolian  soils,  *Sea  water, 
'Adsorption,  Trace  elements,  Dusts,  Sampling, 
Laboratory     tests,     Methodology,     Sediments, 
Rivers,  Oceans. 
Identifiers:  Trade  winds. 

A  radio-tracer  technique  used  in  experiments  to 
measure  Co  uptake  from  seawater  by  dust  from 
the  northeast  trade  winds  is  described.  Cobalt  was 
used  in  the  studies  because  it  is  known  to  be  par- 
tially adsorbed  from  river  detritus  on  contact  with 
a  saline  environment.  Results  of  earlier  experi- 
ments had  shown  that  when  a  trace  element  is  ad- 
sorbed from  solution  in  rivers,  the  element  is 
released  on  contact  with  seawater.  The 
methodology  is  described  and  data  of  experimen- 
tal uptake  of  cobalt  from  seawater  by  the  dusts 
from  11  sample  locations  are  listed.  The  aeolian 
dusts  removed  an  average  of  70%  of  the  Co  (range 
60-80%)  from  seawater  within  temperature  and  pH 
ranges  expected  in  the  average  4,000  m  deep 
colume  of  seawater.  Because  of  inherent  difficul- 
ties in  attempting  to  reproduce  open-sea  condi- 
tions in  the  laboratory,  no  attempt  is  made  to  ex- 
trapolate these  experimental  results  to  processes 
controlling  trace  element  geochemistry  of  deep- 
sea  sediments.  (Lang-USGS) 
W72-08802 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1967:  PARTS  7  AND  8. 
LOWER  MISSISSIPPI  RIVER  BASIN  AND 
WESTERN  GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08805 


ATOMIC  ABSORPTION  SPEC- 

TROPHOTOMETRY      SIMPLIFIES       HEAVY- 
-METALS  ANALYSIS, 

Chicago  Dept.  of  Water  and  Sewers,  111.  Water  Pu- 
rification Div. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08807 


ANALYSIS  OF  ENVIRONMENTAL  SAMPLES 
BY  SPARK  SOURCE  MASS  SPECTROMETRY- 
-1.  TRACE  ELEMENTS  IN  WATER, 

Atomic  Energy  of  Canada,  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08823 


GAS  CHROMATOGRAPHY  VERSUS  INFRA- 
-RED  SPECTROMETRY  FOR  DETERMINA- 
TION OF  MINERAL  OIL  DISSOLVED  IN 
WATER, 

Instituut  voor  Gezondheidstechnick  TNO,  Delft 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08824 


THERMODYNAMICS  OF  SOIL  WATER:  I.  THE 
ENERGY  CONCEPT  OF  SOIL  WATER, 

National   Inst,    of   Agricultural   Science,   Tokyo 

(Japan). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08885 


BORON    ADSORPTION    BY    SOILS    AS    IN- 
FLUENCED BY  POTASSnjM, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel);  and  Technion  -  Israel  Inst,   of  Tech., 

Haifa. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08890 


SOD1  AND  LEAF  NUTRITIONAL  STATUS  OF 
COCOA  PLANTINGS  ON  THE  EAST  AND 
WEST  COASTS  OF  MALAYA, 

Rubber  Research  Inst,  of  Malaya,  Kuala  Lumpur 

(Malaysia). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08988 


CLAY  WATER  DIAGENESIS  DURING  BURIAL: 
HOW  MUD  BECOMES  GNEISS, 

Georgia    Inst,    of    Tech.,    Atlanta.    School    of 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08998 


RELATION  BETWEEN  TTTAMUM  AND  IRON 

EN    SEDIMENTS    OF    THE    INDIAN    OCEAN 

(TITAN      I      SOOTNOSHENTYE      YEGO      S 

ZHELEZOM     V     OSADKAKH     INDIYSKOGO 

OKEANA), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09009 


DETERMINATION     OF     TECHNETIUM     BY 
ATOMIC  ABSORPTION  SPEC- 

TROPHOTOMETRY, 

Argonne  National  Lab.,  Idaho  Falls,  Idaho. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09089 


GAS-CHROMATOGRAPHIC  SEPARATION  OF 
HYDROGEN  SULFTDE,  ADS,  AND  WATER, 

Lakehead  Univ.  Thunder  Bay  (Ontario).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09105 


ALTERNATING  CURRENT  AND  DIRECT  CUR- 
RENT POLAROGRAPHY  IN  CONCENTRATED 
HYDROFLUORIC  ACID  SOLUTIONS  WITH  A 
TEFLON  DROPPING  MERCURY  ELECTRODE, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Inorganic  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09106 


STANDARD  POTENTIAL  OF  THE  COPPER  (H)- 
(I)  COUPLE  IN  ACETONITRILE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09107 


CONCURRENT  SOLUTION  AND  ADSORPTION 
PHENOMENA  IN  GAS-LIQUID  CHROMATOG- 
RAPHY-A  COMPARATIVE  STUDY, 

Georgetown  Univ.,  Washington,  D.C,  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-09114 


GAS  CHROMATOGRAPH-MASS  SPECTROME- 
TER-ACCELERATING VOLTAGE  ALTERNA- 
TOR SYSTEM  FOR  THE  MEASUREMENT  OF 
STABLE  ISOTOPE  RATIOS  IN  ORGANIC 
MOLECULES, 

Argonne  National  Lab.,  111.  Div.  of  Biological  and 
Medical  Research. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-09115 


SLOPE  ANALYSIS  FOR  RECOGNITION  AND 
CHARACTERIZATION  OF  STRONGLY  OVER- 
LAPPED CHROMATOGRAPHIC  PEAKS, 

State   Univ.   of  New   York,   Buffalo.   Dept.   of 

Chemistry. 

E.  Grushka,  and G.  C.  Monacelli. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  484-489, 

March  1972. 6  fig,  2  tab,  14  ref . 

Descriptors:  'Chromatography,  'Mathematical 
studies,  Spectrophotometry,  Electrochemistry, 
Data  collections,  Chemical  analysis,  Methane, 
Gas  chromatography,  Computers,  Data 
processing,  Equations. 

Identifiers:  Slope  analysis,  Extrema  ratios,  Peak 
overlap,  Chromatography  peaks,  Heptane, 
Xylene. 

The  problems  of  strongly  overlapped  double  peaks 
(resolution  less  than  0.5)  and  unresolved  peaks 
(appearing  as  composites  below  the  'detectability 
limit')  which  frequently  occur  in  spec trophotomet- 
ric,  electrochemical,  and  chromatographic 
methods  of  analysis  can  be  resolved  by  slope  anal- 
ysis in  the  form  of  second  derivatives  extrema 
ratios.  Further,  with  Gaussian  peaks,  theory  sug- 
gests that  these  extrema  ratios  can  indicate  the 
resolution  between  2  peaks  in  a  composite  as  well 
as  the  ratio  of  their  heights,  thus  completely 
characterizing  the  system.  To  verify  these  predic- 
tions, samples  of  methane,  heptane,  and  para- 
xylene  were  injected  at  varied  time  intervals  into  a 
chromatographic  system  to  produce  simulated 
double  peaks.  The  data  were  digitized  and  com- 
puter analyzed.  Digitized  data  were  smoothed 
using  a  5  point  3rd  order  polynomial  fitting 
technique.  By  differentiating  the  expression  twice, 
a  smoothed  2nd  derivative  was  obtained.  The  ex- 
perimental results  supported  the  theoretical  pre- 
dictions. (Mackan-Battelle) 
W72-09116 


ELECTROLYTIC  CALD3RATION  TECHNIQUE 
FOR  DISSOLVED  NITROGEN  DETERMINA- 
TION IN  SEAWATER  BY  ON-STREAM 
STRIPPING  GAS  CHROMATOGRAPHY, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Inst,  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09128 


ACH>  INTERFERENCES  IN  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Perkin-Elmer  Corp.,  Norwalk,  Conn. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09130 


THE  DETERMINATION  OF  ATOMIC  ABSORP- 
TION DETECTION  LIMITS  BY  DIRECT  MEA- 
SUREMENT, 

Perkin-Elmer  Corp.,  Norwalk,  Conn. 

S.  Slavin,  W.  Barnett,  and  H.  L.  Kahn. 

Atomic  Absorption  Newsletter,  Vol.  1 1 ,  No.  2,  p 

37-41,  March-April  1972. 4  fig,  1  tab,  7  ref. 

Descriptors:  'Laboratory  equipment,  'Evalua- 
tion, Instrumentation,  Gold,  Beryllium,  Calcium, 
Cadmium,  Cobalt,  Chromium,  Cesium,  Copper, 
Iron,  Mercury,  Potassium,  Magnesium,  Man- 
ganese, Molybdenum,  Sodium,  Nickel, 
Phosphorus,  Lead,  Strontium,  Titanium,  Zinc. 
Elements  (Chemical),  Flame  photometry,  Statisti- 
cal methods. 

Identifiers:  'Detection  limits,  'Atomic  absorptior 
spectrophotometry,  Precision,  Graphite  furnace 
Atomic  absorption  spectrophotometers,  Silver 
Arsenic,  Boron,  Barium,  Bismuth,  Dysprosium 
Erbium,  Europium,  Gallium,  Gadolinium,  Ger 
manium,  Holmium,  Indium,  Iridium,  Lanthanum 
Lithium,  Lutetium,  Niobium,  Neodymium,  Osmi 
um,  Palladium,  Praseodymium,  Platinum,  Rubidi 
um,  Rhenium,  Rhodium,  Ruthenium,  Antimony 
Scandium,  Selenium,  Silicon,  Samarium,  Tin 
Tantalum,  Terbium,  Tellurium,  Thallium,  Thuli 
um,  Uranium,  Vanadium,  Tungsten,  Yttrium,  Yt 
terbium,  Zirconium. 
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Standard  solutions  of  67  different  elements  con- 
taining a  few  tenths  of  a  microgram/ml  were  used 
in  measuring  the  detection  limits  of  a  single-beam 
and  a  double-beam  atomic  absorption  spec- 
trophotometer using  flame  sampling,  and  also  a 
flameless  Graphite  Furnace  system.  For  the  work 
with  flames,  integrated  readings  were  used  exclu- 
sively. The  low  standard  and  blank  solution  were 
aspirated  alternately  for  a  minimum  of  10  times 
each.  Ten  runs  were  made  with  the  Graphite  Fur- 
nace, and  its  detection  limits  were  determined  by 
measuring  peak  heights  of  recorder  tracings.  In 
each  case,  the  detection  limit  was  equivalent  to 
two  standard  deviations  of  a  series  of  measure- 
ments of  a  low  concentration.  A  direct  empirical 
method,  which  does  not  involve  calculations,  was 
also  tried  with  some  success.  The  disadvantage  of 
this  method  is  that  it  depends  to  some  degree  on 
coincidence  and  is  therefore  not  statistically 
rigorous.  The  use  of  integration  caused  single- 
beam  results  to  come  closer  to  those  of  double 
beam  systems  than  had  been  the  case  in  the  past. 
The  Graphite  Furnace  is  superior  to  the  flame  by 
several  orders  of  magnitude.  (Holoman-Battelle) 
W72-09131 

2L.  Estuaries 


USE  OF  TIME-LAPSE  PHOTOGRAPHY  EQUIP- 
MENT FOR  HYDROLOGIC  STUDIES, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08507 


SHORE  PROTECTION  GUIDELINES,  A  PART 
OF  THE  NATIONAL  SHORELINE  STUDY. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08539 


THE      OXYGEN       UPTAKE      DEMAND      OF 
RESUSPENDED  BOTTOM  SEDIMENTS, 

Seattle  Univ.,  Wash.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-08569 


THE  FLUX  OF  PARTICULATE  CARBON  EM  AN 
ESTUARY, 

Maryland    Dept.    of    Research    and    Education, 

Solomons.  Chesapeake  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08575 


GREGARIOUS  SETTING  IN  THE  AMERICAN 
OYSTER  CRASSOSTREA  VTRGINICA 

GMELIN:  I.  PROPERTIES  OF  A  PARTIALLY 
PURIFIED  'SETTING  FACTOR', 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try; and  Maryland  Dept.  of  Research  and  Educa- 
tion, Solomons.  Chesapeake  Biological  Lab. 
For  primary  bibliographic  entry  see  Field  081. 
W72-08580 


RELATIONSHIPS  OF  AUTOTROPHIC  AM- 
MONIUM-OXIDIZING BACTERIA  TO  MARINE 
SALTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08583 


THE  RESPONSE  TO  TIDAL  FLUCTUATIONS 
OF  TWO  NON-HOMOGENEOUS  COASTAL 
AQUIFER  MODELS, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08585 


THE  MOVEMENTS  OF  OYSTERCATCHERS 
HAEMATOPUS  OSTRALEGUS  L.  VISITING  OR 
BREEDING  IN  THE  BRITISH  ISLES, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Con- 
way (Wales).  Fisheries  Experiment  Station. 
P.  J.  Dare. 

Fish  Invest  Min  Agr  Fish  Food  Gt  Brit  Ser  II  Sal- 
mon Freshwater  Fish.  25  (9):  1-137.  1970.  DJus. 
Identifiers:    Breeding,    British,    Cardium-Edule, 
Haematopus-Ostralegus,  Isles,  Movements,  Myti- 
lus-Edulis,  Oystercatchers,  Predation. 

This  study  forms  part  of  a  programme  of  research 
into  problems  of  reducing  losses  among  stocks  of 
the  edible  lamellibranchs  Cardium  edule  and  Myti- 
lus  edulis  due  to  predation  by  large  migrant  and 
winter  flocks  of  oystercatchers.  The  movements 
of  birds  frequenting  major  shellfish-producing 
areas  in  Wales  and  north-west  England  were  in- 
vestigated over  5  yr  by  ringing  and  color-banding, 
and  the  results  analysed  in  conjunction  with  pullus 
and  other  recoveries  data  already  available  from 
European  ringing  schemes.  A  complex  migration 
pattern  in  the  area  of  the  British  Isles  is  indicated. 
The  British  coasts,  and  especially  those  around  the 
Irish  Sea,  form  the  main  wintering  zone  of  the 
large  'Atlantic  populations'  breeding  in  Iceland, 
the  Faeroe  Islands  and  the  British  Isles.  The  'Con- 
tinental populations'  -  chiefly  those  breeding  in  the 
Baltic  region  and  Low  Countries,  winter  almost 
exclusively  along  the  European  seaboard  from  the 
Heligoland  Bight  to  south-western  Iberia.  Com- 
paratively few  Continental  birds  visit  the  British 
Isles,  and  those  come  predominantly  from  Nor- 
way. The  autumnal  influx  of  northern  birds  into 
the  British  Isles  begins  in  late  July  and  coincides 
with  a  predominant  south  to  south-westerly  post- 
breeding  shift,  largely  within  these  islands,  of 
Scottish  and  many  other  native  breeders.  Few 
adult  British  oystercatchers  emigrate,  whereas 
many  lst-autumn  youngsters  depart  to  western 
France  and  Iberia.  Immatures  remain  in  the  win- 
tering areas  until  3  or  4  yr  old,  when  they  generally 
return  to  the  vicinity  of  the  birth-place  to  breed. 
Adults  often  home  to  the  same  territory,  and 
hence  re-mate  with  the  same  partner,  for  a  number 
of  years.  Evidence  from  ringing  and  color-banding 
suggests  that,  at  least  in  the  5  areas  studied,  many 
adults  likewise  tend  to  home  each  autumn  to,  and 
then  remain  within,  specific  wintering  places.  The 
existence  in  other  waders  of  homing  and  site  at- 
tachment behavior  in  winter  is  discussed,  and  it  is 
suggested  that  fidelity  to  a  particular  winter  quar- 
ters may  be  normal  in  the  oystercatcher  when  prey 
distribution  and  abundance  are  more  or  less  sta- 
ble.--Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08594 


ECONOMIC  EVALUATION  OF  A  SUBTROPI- 
CAL BAY  FROM  THE  STANDPOINT  OF 
WATER  QUALITY  MANAGEMENT, 

Hawaii  Univ.,   Honolulu.   Dept.   of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08595 


THE  SOCIAL  AND  ECONOMIC  SIG- 
NIFICANCE OF  RECREATION  ACTIVITIES  IN 
THE  MARINE  ENVIRONMENT, 

Wisconsin  Univ.,  Green  Bay.  Leisure  Sciences 

Collateral. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08599 


CHARACTERISTIC  FEATURES  OF 

ESTUAREME  CDXCULATION  AS 

REPRESENTED  IN  THE  MERSEY  ESTUARY, 

Liverpool   Univ.   (England).   Dept.   of  Oceanog- 
raphy. 

K.  F.  Bowden,  and  R.  M.  Gilligan. 
Limnology  and  Oceanography  Vol  16,  No  3,  p  490- 
502. 1971.  fllus.  Maps. 

Identifiers:  *Water  circulation,  England,  'Estua- 
ries, *Mersey  estuary. 


Measurements  have  been  made  at  a  number  of  sta- 
tions in  the  Narrows  of  the  Mersey  estuary  of  the 
residual,  or  nontidal,  flow  and  the  salinity  distribu- 
tion under  a  wide  variety  of  conditions.  The  data 
have  been  analyzed  in  terms  of  a  stratification-cir- 
culation diagram  as  introduced  by  Hansen  and 
Rattray.  In  this  way  the  characteristics  of  the  Mer- 
sey estuary  were  compared  with  those  of  other 
estuaries  and  with  the  features  of  Hansen  and  Rat- 
tray's theoretical  model.  In  the  central  stretch  of 
the  Narrows,  the  density  current  circulation  is 
highly  developed  and  the  advective  mode  accounts 
for  about  75%  of  the  upstream  transfer  of  salt. 
Toward  both  the  upstream  and  downstream  ends 
of  the  Narrows,  beyond  which  the  estuary 
becomes  wider  and  shallower,  the  advective 
transfer  becomes  less  important  than  the  diffusive 
processes.  The  value  of  the  stratification-circula- 
tion diagram  in  representing  the  conditions  in  an 
estuary  and  interpreting  them  in  terms  of  the  un- 
derlying processes  is  confirmed.— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08606 


THE  FREE  AMINO  ACIDS  IN  THE  SEDIMENTS 
OF  TORONTO  HARBOR, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08608 


LIFE  HISTORY,  ECOLOGICAL  PRODUCTION, 
AND  AN  EMPIRICAL  MATHEMATICAL 
MODEL  OF  THE  POPULATION  OF  SAGITTA 
ELEGANS  IN  ST.  MARGARET'S  BAY,  NOVA 
SCOTIA, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia). 
D.  D.  Sameoto. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol  28,  No  7,  p  971-985, 1971.  DJus.  Map. 
Identifiers:  Canada,  Distribution,  Life  history  stu- 
dies, Mathematical  models,  *Nova  Scotia,  Popula- 
tion, Production,  *Sagitta  elegans,  *St-Margaret's 
Bay. 

The  population  of  S.  elegans  Verrill  in  St.  Mar- 
garet's Bay,  Nova  Scotia,  was  polymodal 
throughout  the  year.  The  modes  were  distinct 
enough  to  be  considered  as  representing  subpopu- 
lations.  Four  subpopulations  were  present  in  the 
Bay  during  the  early  winter  and  a  5th  subpopula- 
tion  entered  the  Bay  during  the  late  winter.  The 
growth  of  the  subpopulations  was  followed 
through  the  year  and  related  to  the  mean  water 
temperature.  A  mathematical  model  describing  the 
effect  of  temperature  on  development,  length  of 
the  life  cycle,  and  reproductive  potential  is 
presented.  The  model  simulates  the  effects  of  tem- 
perature on  the  body  length  at  maturation,  ovary 
length,  generation  time,  and  numbers  surviving  at 
various  body  lengths.  Predictions  are  made  on  the 
changes  in  population  size  due  to  temperature,  and 
mortality  and  flushing  rate  changes.  The  calorific 
content  of  the  animals  at  different  stages  of  the  life 
history  are  given  along  with  the  carbon  content  of 
the  animals.  A  yearly  ecological  production  figure 
is  given  based  on  the  turnover  rates  derived  from 
the  Allen  curve  for  one  of  the  subpopulations.  The 
significance  of  the  findings  is  discussed  in  relation 
to  the  geographic  distribution  of  the  species.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08610 


WATER-SAMPLING 
INTERTJDAL       MUD 


AN  EVTERSTITIAL 
RECEPTACLE  FOR 
FLATS, 

Maine  Dept.  of  Sea  and  Shore  Fisheries,  West 
Boothbay  Harbor. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-0861 1 


THE  EFFECTS  OF  THERMAL  LOADING  AND 
WATER  QUALITY  ON  ESTUARINE  PRIMARY 
PRODUCTION, 

Maryland  Univ.,   Solomons.   Natural  Resources 

Inst. 

For  primary  bibliographic  entry  see  Field  05C. 
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W72-08706 


CLASSIFICATION  AND  ORDINATION  OF 
BENTHIC  SAMPLES  FROM  BEDEQUE  BAY, 
AN  ESTUARY  IN  PRINCE  EDWARD  ISLAND, 
CANADA, 

University  Coll.  of  North  Wales,  Bangor. 
R.  N.  Hughes,  and  M.  L.  H.  Thomas. 
Mar  Biol  (Berlin).  10  (3):  227-235. 1971.  DJus.  Map. 
Identifiers:  Associations,  Bay,  Bedeque,  Benthic, 
Canada,  Classification,  Cluster,  Computer,  Estua- 
ry, Island,  Mussel,  Ordination,  Oyster,  Prince-Ed- 
ward, Samples. 

An  attempt  was  made  to  identify  the  causes  of  the 
distribution  of  benthos  within  Bedeque  Bay  using 
multivariate  techniques  programed  for  the  com- 
puter. Both  classification  by  a  hierarchical  cluster 
analysis,  and  ordination  by  principal  components 
analysis  suggested  that  a  large  proportion  of  the 
variance  in  the  data  was  directly  or  indirectly  cor- 
related with  a  salinity  gradient.  Classification  di- 
vided the  species  into  2  main  groups,  a  in  the  upper 
half  of  the  estuary  where  lower  salinities  and 
larger  salinity  fluctuations  occurred,  and  group  b 
in  the  lower  half  of  the  estuary  with  a  more  stable 
salinity  regime.  The  group  b  species  were  further 
subdivided  into  those  preferring  soft  mud  and 
those  preferring  sandier  sediments.  The  group  a 
species  were  divided  into  a  well-developed  oyster 
association  and  various  sub-groups  less  strongly 
associated  with  oysters.  Five  principal  com- 
ponents were  required  to  account  for  50%  of  the 
variance  in  the  data.  The  first  axis  accounted  for 
20%  of  the  variance  and  was  shown  by  a  non- 
parametric  test  to  be  correlated  with  the  salinity 
gradient.  Axis  II  to  V  could  not  be  interpreted,  but 
possibly  represented  complex  species  interactions. 
By  providing  hard  substrates,  and  altering  the  na- 
ture of  the  sediment,  oysters  and  mussels 
produced  conditions  suitable  for  many  other  spe- 
cies.--Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08769 


OBSERVATIONS  ON  THE  TIDEPOOL  ECOLO- 
GY AND  BEHAVIOR  OF  PERDINnjM 
GREGARIUM, 

Mount  San  Jacinto  Coll.,  Oilman  Hot  Springs, 

Calif. 

E.  H.  Lombard,  and  B.  Capon. 

Journal  of  Phycology,  Vol  7,  No  3,  p  188-194. 

1971.  nius. 

Identifiers:  Aggregations,  Behavior,  *Ecology, 
Movement,  *Peridinium  gregarium,  Temperature, 
*Tide  pools. 

Dense  populations  of  a  new  species  of  dinoflagel- 
late,  P.  gregarium,  were  found  in  a  limited  number 
of  small  rock  tidepools  on  the  coast  of  southern 
California.  The  organism  is  present  throughout  the 
year,  but  during  periods  of  low  temperatures  and 
heavy  tides  it  remains  on  the  bottom  of  the  pools 
in  sia^'l  aggregations.  At  other  seasons  P.  gregari- 
um leaves  the  aggregations  during  the  morning 
hours  and  collects  around  the  upper  surface  of 
small  rocks  in  masses  held  together  by  a  mucous 
matrix.  Oxygen  bubbles  accumulated  in  the  matrix 
eventually  float  the  mass  to  the  surface  of  the 
tidepool.  During  the  afternoon  or  evening,  the  in- 
dividuals return  to  the  bottom  aggregations  leaving 
the  matrix  behind.  Field  and  laboratory  studies 
have  attempted  to  define  the  nature  of  this  organ- 
ism's tidepool  habitat  and  factors  involved  in  the 
regulation  of  its  diurnal  movements.-Copyright 

1972,  Biological  Abstracts,  Inc. 
W72-08776 


BENTHIC  ALGAE  DM  POLLUTED  ESTUARIES, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08804 


HYDROLOGY    OF    THE    RICEBORO    AREA, 
COASTAL  GEORGIA, 

Geological  Survey,  Atlanta,  Ga. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08817 


BRISTOL  HARBOR  BREAKWATER,  BRISTOL 
HARBOR,  RHODE  ISLAND  (FENAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-08843 


WATER   CONSERVATION    BY    BARRIER    IN- 
JECTION, 

Nassau  County  Dept.   of  Public   Works,   Long 

Island,  N.Y. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08861 


ORGANISMS  OF  THE  HYDROLITTORAL 
VEGETATION  ZONES,  (IN  FINNISH), 

Zoological  Station,  Tvarminne  (Finland). 
Kalevi  Keynas. 

Luonnon  Tutkija.  75  (3/4):  106-112.  1971.  nius.  En- 
glish summary. 

Identifiers:  Algae,  Cladophora,  Fauna,  Flora, 
Fucus-Vesiculosus,  Littoral,  Organisms,  Red, 
Vegetation,  Zones. 

The  4  archipelago  zones  of  southern  Finland 
(coastal,  inner  archipelago,  outer  archipelago  and 
sea  zones)  are  described.  Irregular  fluctuation  of 
the  water  level  and  the  ice  cover  are  important 
ecological  factors.  The  vegetation  is  divided  in  the 
zone  of  filiform  algae  (Cladophora),  the  Fucus 
vesiculosus  zone  and  the  zone  of  the  red  algae. 
The  flora  and  fauna  of  the  different  zones  are 
described  and  compared. --Copyright  1971,  Biolog- 
ical Abstracts,  Inc. 
W72-08875 


DREDGING  DISPOSAL:  REAL  OR  IMAGINA- 
RY DILEMMA, 

Corps  of  Engineers,  Boston,  Mass.  New  England 

Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08955 


PLANNING,  THE  LAW,  AND  A  QUALITY  EN- 
VIRONMENT, 

San  Francisco  Bay  Conservation  and  Develop- 
ment Commission,  Calif. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-08957 


QUANTITATIVE  EVALUATION  OF  WATER 
QUALITY  IN  THE  COASTAL  ZONE  BY 
REMOTE  SENSING, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08996 


FLOW  AND  CHANNEL  DYNAMICS  OF  RIVERS 
IN  NONTDDAL  DELTA  REACHES  (DINAMIKA 
POTOKA  I  RUSLA  V  NEPRHJVNYKH  UST- 
'YAKH  REK), 

State  Oceanographic  Inst.,  Moscow  (USSR). 
V.  N.  Mikhaylov. 

Gosudarstvennyy  Okeanograficheskiy  Institut 
Trudy,  No  102,  Moscow,  1971.  260  p. 

Descriptors:  "Hydrology,  *Geomorphology, 
*Sedimentology,  *Deltas,  'Rivers,  Channels, 
Channel  flow,  Channel  morphology,  Discharge 
(Water),  Water  levels,  Water  level  fluctuations, 
Currents  (Water),  Winds,  Tides,  Estuaries,  Saline 
water-freshwater  interfaces,  Saline  water  intru- 
sion, Mississippi  River,  Methodology,  Equations. 
Identifiers:  "USSR,  Danube  River,  Volga  River, 
Delta  deposits,  Distributary  channels. 

This  monograph  examines  dynamics  of  water  flow 
and  development  of  delta  stream  patterns  unaf- 
fected by  tides.  Special  emphasis  is  placed  on 
saline  water-freshwater  interfaces,  flow  and  chan- 
nel processes  in  a  river  mouth,  and  on  the  quan- 
titative relations  which  exist  between  different 


hydrologic-morphometric  characteristics  of  delta 
distributaries.  Methods  are  given  for  calculating 
and  predicting  hydrologic-morphometric  charac- 
teristics of  delta  reaches  for  investigation  of  the 
effect  of  physiographic  conditions  and  human  ac- 
tivities on  the  processes  occurring  in  river  mouths 
and  for  examination  and  utilization  of  the  natural 
resources  of  a  delta  environment.  (Josefson- 
USGS) 
W72-09012 


DETERMINATION  OF  A  NITROGEN- 
-PHOSPHORUS  BUDGET  FOR  BAYOU  TEXAR, 
PENSACOLA,  FLORIDA, 

Florida    Univ.,    Gainesville.    Water    Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09087 


DESCRIPTION  AND  FUNCTIONAL  CLASSIFI- 
CATION OF  ESTUARD2S  FOUND  IN  THE 
PACIFIC  NORTHWEST, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

A.  C.  Duxbury. 

Available  from  the  National  Technical  Informa- 
tion Service  as  CONF-701064-2,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  RLO-1725-185, 
presented  at  Nearshore  and  Estuarine  Zone  Sym- 
posium, Portland,  Ore.  Oct  1970.  8  p.  Contract  AT 
(45-l)-1725. 

Descriptors:  'Estuaries,  'Mixing,  'Classification, 
Saline  water-freshwater  interfaces,  Destratifica- 
tion,  Columbia  River,  Pacific  Coast  Region, 
Pacific  Northwest  U.S.,  Dimensional  analysis, 
Fluid  mechanics. 

Why  dredging,  bulkheading  and  the  like  may  have 
far-reaching  effects  is  shown  qualitatively  by  the 
flow-characteristic  classification:  (A)  a  sharp  in- 
terface between  the  inward-moving  salt  water  and 
outward-moving  surface  water  is  maintained  by 
the  current  shear  (as  with  the  Columbia  River  and 
most  coastal  rivers  that  do  not  empty  into  large 
embayments),  (B)  the  boundary  between  the  in- 
truding salt  water  and  the  outward-flowing  surface 
water  is  more  diffuse  because  of  vertical  mixing 
promoted  by  tidal  turbulence  (Grays  Harbor,  Wil- 
lipa  Bay,  and  Puget  Sound  as  a  total  system),  (C) 
the  surface  between  the  inflowing  and  outflowing 
water  intersects  the  sea  surface  such  that  turbulent 
vertical  mixing  is  extreme,  (D)  cross-channel  as 
well  as  vertical  mixing  (Tacoma  Narrows  in  Puget 
Sound).  Attempts  at  more  quantitative  classifica- 
tion are  beginning  but  require  conservatism. 
(Bopp-ORNL) 
W72-09088 


COOPERATIVE  GULF  OF  MEXICO 
ESTUARINE  INVENTORY  AND  STUDY,  LOUI- 
SIANA: PHASE  I,  AREA  DESCRIPTION  AND 
PHASE  IV,  BIOLOGY, 

Louisiana  Wild  Life  and  Fisheries  Commission, 
New  Orleans. 

W.  S.  Perret,  B.  B.  Barrett,  W.  R.  Latapie,  J.  F. 
Pollard,  and  W.  R.  Mock. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72- 10051,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  1971.  218  p,  17  fig,  64 
tab,  119ref. 

Descriptors:  'Estuaries,  'Gulf  of  Mexico,  'Syste- 
matics,  'Louisiana,  Coasts,  Volume,  Vegetation, 
Discharge  (Water),  Marine  fish,  Streamflow, 
Fisheries,  Water  pollution,  Domestic  wastes,  In- 
dustrial wastes,  Biochemical  oxygen  demand, 
Plankton,  Invertebrates,  Sampling,  Nets,  Biologi- 
cal communities,  Water  quality.  Distribution  pat- 
terns, Biomass,  Aquatic  populations,  Silversides, 
Amphipoda,  Elasmobranchs,  Copepods,  Sea 
basses,  Yellow  bass,  Perches,  Drums,  Larvae, 
Mullets,  Mississippi  River,  Sewage,  Navigable 
waters,  Zooplankton,  Herrings,  Catfishes,  Eels, 
Bass,  Shrimp,  Clams,  Pink  shrimp,  Crabs, 
Crustaceans,  Turtles,   Salinity,   Water  tempera- 
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ture,  Dinoflagellates,  Water  analysis,  Estuaries, 
Sharks,  Isopods,  Killifishes,  Pyrrophyta. 
Identifiers:  'Lake  Borgne,  'Bartaria  Bay,  'Ter- 
rebonne Bay,  'Timbalier  Bay,  'Caillou  Bay, 
•Four  League  Bay,  Carcharias  taurus,  Pristis  pec- 
tinatus,  Sawfish,  Dasyatis  sabina,  Stingrays, 
Lepisosterus  spatula,  Elops  saurus,  Lody  fish, 
Alosa  chripochloris,  Brevoortia,  Patronus,  Men- 
haden, Dorosoma  cepedianum,  Dorosoma  pen- 
tenense,  Shad,  Harengula  pensacolae,  Sardines, 
Opisthonema  oglinum,  Macroin  vertebrates, 
Anchoa  hepsetus,  Anchoa. 

Physical  and  biological  characteristics  of  the 
estuarine  areas  of  the  northern  Gulf  Coast  of  Loui- 
siana were  studied  in  a  four-phase  program.  Phase 
I  (Area  Description)  and  IV  (Biology)are  sum- 
marized. For  Phase  I,  tabular  data  are  presented 
on  water  volume,  vegetation,  stream  discharge, 
commercial  fishery  operations,  coastal  popula- 
tions, pollution,  filled  areas,  drained  areas,  and 
navigation  channels  in  Louisiana's  estuarine  zone. 
Comparisons  are  made  between  past  years'  data 
and  recent  information.  During  Phase  IV,  biologi- 
cal biological  sampling  was  conducted  in  six 
estuarine  study  areas  of  Louisiana.  A  total  of  82 
trawl,  12  seine,  and  28  plankton  stations  were  sam- 
pled weekly,  bi-weekly,  or  monthly,  from  April 
1968  through  March  1969.  A  total  of  100  species  of 
fishes  and  19  species  of  invertebrates  were  col- 
lected. Areal  and  seasonal  distribution  of  these 
species  are  discussed.  Also  presented  are  data  on 
historical  commercial  fisheries.  Zooplankton 
results  indicated  a  spring  and  fall  maximum  in  all 
six  study  areas.  Total  counts  ranged  from  a 
minimum  of  116  per  100/cu  m  to  a  maximum  of 
377,393  per  100/cu  m.  (Mortland-Battelle) 
W72-09097 


SEQUENTIAL  MORTALITY  OF  THE  FISH 
FAUNA  IMPOUNDED  IN  CONSTRUCTION  OF 
A  MARINA  AT  DANA  POINT,  CALDTORNIA, 

California  Univ.,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09104 


PATHWAYS  OF  ENERGY  FLOW  IN  A  SOUTH 
FLORIDA  ESTUARY, 

Miami  Univ.,  Fla.  Sea  Grant  Institutional  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  05  B. 
W72-09112 


ABUNDANCE  OF  YOUNG  SCIAENH)  FISHES 
IN  EVERGLADES  NATIONAL  PARK, 
FLORIDA,  IN  RELATION  TO  SEASON  AND 
OTHER  VARIABLES, 

Miami  Univ.,  Fla.  Sea  Grant  Institution  Program. 
T.  E.  Jannke. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01063,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  NOAA- 
71092828;  Sea  Grant  Technical  Bulletin  No.  11, 
January  1971. 138  p,  24  fig,  14  tab,  99  ref. 

Descriptors:  'Marine  fishes,  'Estuaries,  'Larvae, 
Biological  communities,  Aquatic  animals,  Animal 
migrations,  Florida,  Drums,  Ecological  distribu- 
tion, Population,  Data  acquisition,  Statistical 
methods,  Environment,  Systematics,  Diel  migra- 
tion. 

Identifiers:  'Everglades  National  Park,  'Sciaenid 
fishes,  Spotted  sea  trout,  Cynoscion  nebulosus, 
Bairdiella  chrysura,  Silver  perch,  Red  drum, 
Sciaenops  occellata. 

Despite  a  recent  increase  in  studies  of  the  fishes  of 
Everglades  National  Park  the  larval  stages  have 
been  neglected.  Furthermore,  the  ecology  of  larval 
fishes  is  poorly  known;  what  ecological  data  are 
available  on  larval  sciaenids  has  been  collected 
primarily  as  supplementary  data  during  taxonomic 
studies.  Some  information  is  provided  for  species 
of  the  family  Sciaenidae,  a  commercially  impor- 
tant group  whose  larvae  generally  depend  upon 
estuaries  as  nursery  grounds.  The  objectives  were 


(1)  to  identify  the  larval  sciaenids  which  enter 
Everglades  National  Park;  (2)  to  record  their 
seasonal  abundance;  (3)  to  investigate  the  relation 
between  catch  and  physical  variables  such  as 
salinity,  temperature,  moon  phase,  current 
velocity,  and  water  volume;  and  (4)  to  investigate 
the  diel  variation  in  catch  of  spotted  seatrout 
(Cynoscion  nebulosus).  The  following  species 
were  collected:  Bairdiella  chrysura,  Cynoscion 
nebulosus,  Sciaenops  ocellata,  Cynoscion 
arenarius,  Leiostomus  xanthurus,  Menticirrhus 
americanus,  M.  saxatilis,  and  Pogonias  cromis. 
The  first  three  were  the  most  common  in  the  sam- 
ples. The  seasonal  abundance  is  shown  for  each  of 
the  eight  species  caught.  (Mackan-Battelle) 
W72-09113 


SURVEY  OF  MACROPHYTE  RESOURCES  IN 
THE  COASTAL  WATER  OF  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
C.  P.  McRoy,  M.  Mueller,  S.  Stoker,  J.  J.  Goering, 
and  M.  T.  Gottschalk. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01141,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  3,  R71-6, 
(NOAA-71 101806),  May  1971.  43  p,  14  fig,  3  tab, 
40  ref. 

Descriptors:  'Marine  plants,  'Alaska,  Sampling, 
'Systematics,  Benthos,  Scuba  diving,  Depth,  Dis- 
tribution patterns,  Aerial  photography,  Remote 
sensing,  Satellites  (Artificial),  Algae, 
Chlorophyta,  Phaeophyta,  Rhodophyta. 
Identifiers:  'Sea  weeds,  'Macrophytes,  'Sea 
grasses,  Television,  Depth  sounder,  Vertical  dis- 
tribution, Cold  Bay,  Bermers  Bay,  Alaria,  Nereo- 
cystis,  Laminaria,  Thalassiophyllum,  Fucus, 
Schizymenia,  Rhodomela,  Rhodomenia,  Marmion 
Island,  Morria  Reef,  Bear  Bay,  Neva  Island,  Baird 
Island,  Sholin  Island,  Winifred  Island,  Izembek 
Lagoon,  Chaetomorpha  cannabina, 

Chaetomorpha  melagonium,  Cladophora  glau- 
cescens,  Cladophora  stimpsonii. 

A  project  was  initiated  to  quantitatively  assess 
natural  stocks  of  seaweeds  and  seagrasses  in 
Alaska  coastal  waters.  The  first  year's  progress  is 
reported.  A  technique  utilizing  scuba  divers  and 
submarine  television  has  been  devised  in  which  a 
diver  makes  parallel  transects  at  right  angles  to 
shore  on  a  sled  towed  by  a  surface  vessel  or  winch. 
On  the  sled  is  also  mounted  the  TV  camera  that 
makes  a  permanent  record  of  the  transect.  A  depth 
profile  is  also  made  with  a  recording  depth 
sounder  mounted  on  a  Boston  Whaler.  In  addition 
this  can  be  used  to  identify  certain  types  of  kelp 
beds.  This  type  of  transect  is  rapid  and  gives  a 
good  record  of  the  vertical  distribution  of  the 
major  species.  Following  the  visual  survey,  divers 
take  replicate  samples  of  all  plants  within  a 
quadrat.  The  survey  to  date  indicates  that  seaweed 
species  in  the  following  genera  attain  high  enough 
standing  stocks  in  Alaska  to  sustain  exploitation: 
Alaria,  Nereocystis,  Laminaria,  Thalassiophyl- 
lum, Fucus,  Schizymenia,  Rhodomela,  and 
Rhodomenia.  Reprints  of  journal  articles  covering 
this  research  and  a  survey  of  eelgrass  distribution 
on  the  Alaska  Coast  are  included.  (Mortland-Bat- 
telle) 
W72-09120 


DEPOSITION  OF  URANHJM  IN  THE  SEDI- 
MENT AND  INTERSTITIAL  WATER  OF  AN 
ANOXIC  FJORD, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09126 


NEAR-BOTTOM  ANIMAL  POPULATION  AND 
RELATED  DEEP  CIRCULATION  IN  THE 
OCEAN, 

Scripps  Institution  of  Oceanography,  La  Jolla, 

Calif. 

J.  D.  Isaacs,  and  R.  A.  Schwartzlose. 


Available  from  the  National  Technical  Informa- 
tion Service  as  UCSD-34-P-127-12,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  August  1,  1971.  19  p,  7 
fig.  Project  No.  127,  Contract  No.  AT  (04-3)-34. 

Descriptors:  'Oceans,  'Cameras,  'Deep  water, 
'Fish  populations,  'Benthic  fauna,  'Ocean  circu- 
lation, Indian  Ocean,  Pacific  Ocean,  Antarctic 
Ocean,  Equipment,  Photography,  Currents 
(Water),  Depth,  Aquatic  animals,  Sharks,  Shrimp, 
Eels,  Water  circulation,  Plankton,  Vertical  migra- 
tion, Invertebrates,  Fish  diets,  Water  pollution, 
Distribution  patterns,  Fish,  Bethos. 
Identifiers:  Mediterranean  Sea,  Red  Snapper,  East 
Africa,  Grenadiers,  Comoro  Island,  Seychelles 
Island. 

For  three  years,  baited  cameras  photographed 
ocean  animals  at  wide-ranging  locations  between 
34  degrees  N  and  68  degrees  S  in  portions  of  the 
North  Pacific  Ocean,  Antarctic  Ocean,  western 
Indian  Ocean,  and  the  eastern  Mediterranean  Sea. 
The  photographs  show  large  numbers  of  fish  at  all 
depths  to  nearly  6000  m  in  the  western  North 
Pacific,  very  large  sharks  to  depths  of  2000  m, 
shrimp  from  the  shallow  depths  to  the  deepest 
depths,  and  at  least  one  fish  in  the  anaerobic  Santa 
Barbara  Basin.  Motion  pictures  were  made  off 
Southern  California  to  depths  of  3800  m  and  near 
the  Comoro  and  Western  Seychelles  Islands  off 
East  Africa  in  depths  to  1412  m.  These  motion  pic- 
tures show  the  vigorous  activities  of  fish  over  all 
of  these  depths,  and  clearly  demonstrate  the  ease 
by  which  food  is  found  in  the  dark,  deep  ocean  by 
most  fish.  These  studies  also  elucidate  the  nature 
of  the  behavior  of  deep  fish  and  invertebrates  in- 
cluding such  unexpected  features  as  the  difficulty 
of  the  large  sharks  to  locate  a  dead  stationary  bait 
at  close  range.  Deep  near-bottom  current  measure- 
ments also  were  made  at  the  site  of  some  of  the 
camera  observations.  Currents  have  been  found  to 
be  very  slow  (mean  transport  over  27  days  of  less 
than  1  cm/sec)  in  the  Antarctic  near  the  Ross  Sea, 
to  very  fast  (19  cm/sec)  in  the  deepest  passage 
between  the  South  Pacific  and  the  North  Pacific 
near  9  degrees  S  -  110  degrees  W  and  through 
Drake  Passage  with  speeds  up  to  25  cm/sec.  A 
short  record  taken  at  the  north  end  of  the  Tonga 
Trench  at  a  depth  of  7.224  m  indicates  a  possible 
056  degree  flow,  nearly  parallel  to  the  axis  of  the 
trench  at  0.6  cm/sec.  (Jef  feris-Battelle) 
W72-09136 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


WATER  RESOURCES  OF  DORCHESTER  AND 
TALBOT  COUNTffiS,  MARYLAND, 

Geological  Survey,  Parkville,  Md. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08500 


FEASIBILITY  OF  OBTATNttiG  A  SOLID  DRY 
BRINE  EFFLUENT  FROM  INLAND  DESALINA- 
TION PLANTS, 

Dow  Cheimical  Co.,  Freeport,  Tex. 

P.  E.  Muehlberg,  P.  G.  LeGros,  B.  P.  Shepherd, 

and  W.  F.  McBhenny. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402  Price  $1.25,  Office  of  Saline  Research  and 

Development  Progress  Report  no.  603,  Sept.  1970, 

95  p,  4  fig,  25  tab,  390  ref.  OSW  Contract  14-30- 

2576. 

Descriptors:  'Waste  disposal,  'Evaporators, 
'Desalination  plants,  'Scaling,  Design,  'Operating 
costs. 

Identifiers:  'Direct-contact  evaporators,  'Verti- 
cal-tube evaporators,  'Multiple-effect  distillation, 
♦Driers,  Fluidized-bed  rivers,  Feedwater  treat- 
ment. 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3A — Saline  Water  Conversion 


A  combination  of  multiple-effect  evaporation  and 
direct-contact  drying  (exemplified  by  fluidized- 
bed  drying)  was  chosen  as  the  presently  lowest 
cost  and  most  practicable  of  ten  processes  poten- 
tially capable  of  converting  to  dry  solids  the  ef- 
fluent from  a  2.4-mgd  MSF  plant.  Effluent  com- 
positions were  based  on  four  actual  brackish 
waters.  Water  pretreatment  by  lime-soda  process 
premitted  MSF  effluent  concentration  factors 
between  5.5  and  91.7.  Combined  process  men- 
tioned was  used  for  three  of  the  effluents,  and 
fluidized-bed  drying  alone  for  the  fourth.  Esti- 
mated total  capital  and  unit  conversion  costs  cor- 
responding to  a  2.5-mgd  MSF  plant  varied  from 
$0.42  million  to  $2.0  million,  and  $0.26  to  $0.81  per 
1000  gal  of  MSF  plant  product  water,  respectively. 
Estimated  unit  conversion  costs  vary  from  $0.12  to 
$0.45  corresponding  to  a  10-mgd  MSF  plant,  and 
from  $0.47  to  $1 .36  per  1000  gal  corresponding  to  a 
1-mgd  MSF  plant.  (OSW) 
W72-08556 


IMPROVED       REVERSE       OSMOSIS       MEM- 
BRANES, 

Gulf  General  Atomic  Co,  San  Diego,  Calif. 

R.  L.  Riley,  C.  E.  Milstead,  H.  K.  Lonsdale,  and 

K.J.  Mysels. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402  Price  *1.50.  Office  of  Saline  Water  Research 

and    Development    Progress    Report    No.    729, 

December  1971,  186  p,  63  fig,  74  tab,  57  ref.  OSW 

Contract  14-30-2609. 

Descriptors:  'Reverse  osmosis,  *Permselective 
membranes,  'Membranes,  'Desalination,  Ion 
transport,  Separation  techniques,  Membrane 
processes,  Pressure,  Sea  water. 
Identifiers:  'Ultrathin  membranes,  'Composite 
membranes,  Cellulose  nitrate-cellulose  acetate 
support  membranes,  Fouling,  Polyacrylic  acid 
membranes,  Polysulfone  supports. 

Continued  improvement  was  sought  in  the  trans- 
port properties  of  an  integral  thin-film  composite 
membrane  for  seawater  desalination  applications. 
This  membrane  essentially  consists  of  a  thin  film 
(400  to  800  A  thick)  of  cellulose  acetate  deposited 
on  a  finely  porous  substrate  of  cellulose  nitrate  - 
cellulose  acetate  (CN-CA).  This  composite  mem- 
brane is  structurally  similar  to  asymmetric  Loeb- 
Sourirajan  membranes,  but  provides  flexibility  in 
membrane  properties  by  controlling  the  thickness 
and  degree  of  substitution  of  the  cellulose  acetate 
thin  film,  as  well  as  the  porosity  of  the  substrate. 
Upscaling  of  the  preparative  techniques  are  under 
way  for  the  development  of  reverse  osmosis 
modules  for  seawater  desalination.  Methods  were 
sought  for  reducing  the  tendency  of  modified 
Loeb-Sourirajan  type  reverse  osmosis  membranes 
to  foul.  These  studies  involved  the  preparation  of 
both  uncharged  and  highly  negatively  charged  cel- 
lulose acetate  membranes  and  the  measurement  of 
fouling  rates  of  spiral-wound  modules  of  each 
membrane  type  in  field  tests  with  secondary 
sewage  effluent.  Polyelectrolyte  membranes  of 
polyacrylic  acid  (PAA)  cast  on  polysulfone  porous 
support  for  brackish  water  desalination  applica- 
tions were  prepared  and  evaluated.  These  PAA 
membranes  currently  exhibit  long  term  fluxes 
greater  than  40  gal/ft  2-day  at  800  psi  with  rejec- 
tions of  about  75%  from.05  M  NaCl  and  about  99% 
from  0.025  M  Na2S04  feeds.  (OSW) 
W72-08990 


DESALINATION  PROCESS  BY  MULTI-E- 
FFECT, MULTI-STAGE  FLASH  DISTILLATION 
COMBINED  WITH  POWER  GENERATION, 

American  Machine  and  Foundry  Company,  York, 

Pa.  (Assignee). 

W.  R.  Williamson. 

U.  S.  Patent  No.  3,489,652,  3  p,  3  fig,  13  ref ;  Patent 

Abstracts  Section,  Official  Gazette,  Vol.  870,  No. 

2,  p  610,  January  13,1970. 

Descriptors:  'Patents,  'Desalination,  Desalination 
plants,  Flash  distillation,  'Power  plants,  Evapora- 
tors, Evaporation,  Separation  techniques,  Distilla- 


tion, Condensation,  Freshwater,  Potable  water, 
Sea  water,  'Nuclear  power  plants,  Facilities, 
Heated  water,  Heat  transfer. 

Heat  energy  from  a  nuclear  fueled  heat  generator 
is  used  first  in  a  desalination  or  distilling  plant.  The 
multi-stage  flash  evaporator  operates  at  tempera- 
tures of  approximately  225  to  290  degrees  F. 
Vapors  are  condensed  to  produce  fresh  water. 
Vapors  produced  in  lower  pressure  stages  are  fed 
as  steam  through  a  turbine  to  drive  a  power 
generator.  (Sinha-OEIS) 
W72-09016 


PERMEATION     SEPARATION     WITH     ACID- 
-GRAFTED  NYLON  MEMBRANES, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Wilmington, 
Del.  (Assignee). 
H.  H.  Hoehn,  and  D.  G.  Pye. 
U.  S.  Patent  No.  3,524,546,  6  p,  4  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  877,  No.  3,  p  580,  August  18, 1970. 

The  components  of  fluid  mixtures,  particularly  sea 
water  are  separated  by  the  use  of  membranes 
formed  from  copolymers  of  nylon  grafted  with 
titratable  acid  groups,  or  preferably,  their  metal 
salts.  (Sinha-OEIS) 
W72-09025 


REVERSE  OSMOSIS  WATER  SOFTENING 
METHOD  AND  APPARATUS, 

Union  Tank  Car  Co.  (Assignee). 
B.  H.  Kryzer. 

U.  S.  Patent  No.  3,505,216,  3  p,  1  fig,  9  ref;  Offi- 
cial Gazette  of  the  United  State  Patent  Office, 
Vol.  873,  No.  1 ,  p  218,  April  7,  1970. 

Descriptors:  'Patents,  'Reverse  osmosis,  'Water 
softening,  Water  treatment,  'Demineralization, 
'Water  purification,  Membranes,  Semipermeable 
membranes,  Osmosis. 

Raw  water  containing  impurities  is  conducted  into 
a  water  inlet  zone  at  a  pressure  greater  than  the 
osmotic  pressure.  This  causes  a  portion  of  the 
water  to  pass  through  a  semi-permeable  membrane 
into  a  soft  water  zone,  removing  the  hardness- 
producing  ions.  The  water  that  did  not  pass 
through  the  membrane  is  conducted  into  a  hard 
water  storage  zone.  (Sinha-OEIS) 
W72-09028 


3B.  Water  Yield  Improvement 


GEOLOGY  AND  GROUND-WATER  SYSTEM  IN 
THE  GILA  RIVER  PHREATOPHYTE  PROJECT 
AREA,  GRAHAM  COUNTY,  ARIZONA, 

Geological  Survey,  Washington,  D.C. 

W.G.  Weist.Jr. 

Geological  Survey  Professional  Paper  655-D,  1971. 

22  p,  10  fig,  3  plate,  2  tab,  10  ref. 

Descriptors:  'Groundwater,  'Hydrogeology, 
'Water  yield,  'Groundwater  recharge,  'Arizona, 
Aquifers,  Transmissivity,  Water  wells,  Aquifer 
characteristics,  Phreatophytes,  Projects, 

Hydrologic  data,  Basic  data  collections,  Ground- 
water movement,  Vegetation,  Water  level  fluctua- 
tions, Streamflow,  Hydrographs,  Soil-water-plant 
relationships. 

Identifiers:  'Gila  River  (Ariz),  'Graham  County 
(Ariz). 

The  Gila  River  Phreatophyte  Project  in  Arizona  is 
along  a  15-mile  reach  of  the  river  at  the  head  of 
San  Carlos  Reservoir  in  the  San  Carlos  Indian 
Reservation.  The  area  is  underlain  by  two  major 
water-bearing  units-the  basin-fill  deposits  and  the 
alluvial  deposits.  The  basin-fill  deposits  have  a 
coefficient  of  transmissivity  of  about  50  square 
feet  per  day  and  a  storage  coefficient  of  0.00043. 
Wells  drilled  into  the  alluvial  deposits  yield  as 
much  as  600  gallons  per  minute  of  water.  In  the  al- 
luvial deposits,  the  average  coefficient  of  trans- 


missivity is  10,700  square  feet  per  day  and,  the 
average  storage  coefficient  is  0.12.  The  alluvial 
deposits  are  recharged  by  flow  from  the  basin-fill 
deposits,  by  underflow  from  upstream,  and  by 
percolation  from  streamflow.  Water  levels  in  wells 
near  the  Gila  River  respond  rapidly  to  increases  in 
streamflow.  (Woodard-USGS) 
W72-08509 


CLIMATE-ENGINEERING  SCHEMES  TO 
MEET  A  CLIMATIC  EMERGENCY, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 
H.  H.  Lamb. 

Earth-Science  Reviews,  Vol.  7,  No.  2,  p  87-95, 
April  1971. 4  fig,  10  ref. 

Descriptors:  'Arctic  Ocean,  'Climatic  zones, 
'Saline  waters,  'Arid  lands,  'Water  supply, 
Rivers,  Interbasin  diversion,  Hydrologic  cycle, 
Temperature,  Polar  regions,  Geographical  regions, 
Productivity,  History. 

Identifiers:  'U.S.S.R.,  'Population  pressures, 
'Crop  monocultures,  'Human  ecology,  'Climatic 
change. 

The  Soviet  central  Asian  republics  are  among  the 
crucially  important  food-producing  regions  of  the 
Soviet  Union.  Extensive  use  of  the  Syr  Darya  and 
Amu  Darya  rivers  for  irrigation,  resulting  in  great 
consumptive  water  loss,  has  dropped  Caspian  Sea 
levels  and  raised  salinity  levels,  with  great  danger 
to  its  valuable  fisheries.  The  Sea  of  Azov, 
described  as  the  most  productive  fishing  basin  in 
the  world,  will  probably  suffer  the  same  fate  as  the 
rivers  Don  and  Kuban  are  consumed  by  industry 
and  irrigation.  These  problems  together  with  a 
widespread  water  table  drop,  leave  no  doubt  that 
the  water  emergency  which  increasingly  threatens 
Soviet  Asia  is  real.  This  has  led  to  the  famous  plan 
to  divert  the  rivers  Ob,  Pechora  and  Yenesei  from 
their  outlets  to  the  Arctic  Ocean.  Subsequently, 
this  proposal  was  modified  by  the  Soviet  state- 
ment that  only  about  5-15%  of  the  flow  of  these 
rivers  will  be  diverted.  What  this  project  may  do  to 
world  climates  is  conjectural.  It  is  shown  that  in- 
flow of  Pacific  Ocean  water  through  the  Bering 
Strait  and  fresh  water  from  the  rivers  running  into 
the  North  Polar  basin  are  the  most  critical  factors 
in  the  dilution  of  Arctic  Ocean  salinity  levels. 
Should  the  Polar  region  salinity  balance  be  upset, 
the  consequences  for  world  climates  could  be  ex- 
tensive as  shown  by  some  admittedly  incomplete 
studies.  A  plea  is  made  for  extreme  caution  in 
manipulating  such  vast  climatic  systems,  but  will 
probably  go  unheeded  because  of  world  food 
needs.  (Casey-Arizona) 
W72-08900 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  ALAMOGORDO  CREEK,  N.  MEX., 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08911 


AGRICULTURAL  RESEARCH  SERVIC 
PRECIPITATION  FACILITIES  AND  RELATE 
STUDIES:  NEWELL,  S.  DAK., 

South  Dakota  School  of  Mines  and  Technolog 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-08916 


LEGAL  AND  POLICY  ASPECTS  OF  GEOTHEI 
MAL  RESOURCE  DEVELOPMENT, 

Duncan,  Allen  and  Mitchell,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-08976 


CONTROLLED  ATMOSPHERIC  CONVECTIOI* 
IN  AN  ENGINEERED  STRUCTURE, 
Massachusetts  Inst,  of  Tech.,  Cambridge. 
For  primary  bibliographic  entry  see  Field  02B. 


30 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 
Conservation  in  Domestic  and  Municipal  Use — Group  3D 


W72-09003 


PROCESS  FOR  COLLECTING  AND  STORING 
FRESH  WATER  IN  EARTH, 

A.  Kopp,  Jr. 

U.  S.  Patent  No.  3,640,074,  4  p,  9  fig,  9  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  895,  No.  2,  p  435,  February  8, 1972. 

Descriptors:  'Patents,  Fresh  water,  Reservoirs, 
Evaporation,  Salt  water,  Water  supply,  Water 
management  (Applied). 

The  process  of  restoring  fresh  water  in  water 
permeable  earth  adjacent  to  a  body  of  salt  water 
consists  of  establishing  and  maintaining  a  thin 
water  impermeable  barrier  in  the  earth  downward 
from  the  level  of  high  point  of  salt  water  intrusion 
to  a  non-water-permeable  earth  layer.  Saline  water 
is  extracted  from  the  bottom  part  of  the  permeable 
earth  on  the  landward  side  of  the  barrier  and 
discharged  to  the  salt  water  side  of  the  barrier.  The 
barrier  is  formed  and  maintained  by  freezing  in 
situ.  It  receives  its  supply  of  refrigerant  from  a 
condenser  that  is  cooled  by  saltwater.  (Sinha- 
OEIS) 
W72-09021 


FRESH-WATER  CISTERN, 

C.  Renshaw,  and  J.  T.  Trippe. 
U.  S.  Patent  No.  3,517,513,  2  p,  5  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  875,  No.  4,  p  747,  June  30, 1970. 

Descriptors:  'Patents,  Freshwater,  'Water 
storage,  'Cisterns,  Reservoir  design,  'Rain  water, 
Water  sources,  'Water  conservation. 

A  floating  cistern  is  provided  in  the  form  of  an 
open  water  reservoir  made  of  impermeable  sheet 
material  partly  submerged  in  a  body  of  nonpotable 
water.  The  reservoir  is  anchored  or  moored  so  it 
can  rise  and  fall  with  tides  or  with  the  changing 
volume  of  collected  rain  water.  Evaporation  from 
the  cistern  is  limited  by  depositing  a  floating  layer 
of  inert  matter  on  the  collected  liquid.  (Sinha- 
OEIS) 
W72-09027 


WINTER  OROGRAPHIC  CLOUD  MODIFICA- 
TION EXPERIMENT  EM  THE  ROCKY  MOUN- 
TAINS OF  COLORADO  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

National  Science  Foundation,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  227F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  20,  1971.  20  p,  1 
dwg. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'Climatology,  'Snow  management, 
'Weather  modification,  Colorado,  Snow,  Snow- 
packs,  Snowfall,  Silver  iodide,  Halides,  Conden- 
sation, Chemistry  of  precipitation,  Orography, 
Rock  Mountain  Region,  Storms,  Water  sources, 
Chemical  precipitation,  Chemicals,  Aquatic 
microorganisms,  Snow  removal,  Toxicity,  On-site 
laboratories,  Project  purposes. 
Identifiers:  'Environmental  Impact  Statements. 

Investigation  of  orographic  cloud  and  precipitation 
processes  over  the  Rocky  Mountains  near  Climax, 
Colorado  is  intended  to  increase  understanding  of 
the  natural  processes  involved  in  increasing  the 
snowpack  from  winter  storms  through  random 
seeding  of  clouds  with  silver  iodide  from  ground 
generators.  The  seeding  is  conducted  from 
November  through  April  on  selected  mountain 
storm  systems  in  which  cloud  temperatures  at  the 
500-mb.  level  range  between- 10  degrees  C.  and  -25 
degrees  C.  Approximately  15  systems  are  seeded 
each  year  with  a  net  increase  in  snowfall  of  ap- 
proximately 20  percent.  Most  studies  indicate  no 
harmful  ecological  impact  from  the  increased 
snowpack;  no  danger  of  avalanches,  landslides,  or 
flooding;  no  danger  to  conifers  from  the  silver 


iodide;  no  harm  to  operating  personnel  or  local 
population  from  the  generators  and  no  significant 
toxic  effect  from  the  silver  on  higher  plant  and 
animal  life.  Adverse  effects  relate  to  an  increase  in 
snowpack  removal  in  the  target  and  downwind 
areas  as  well  as  possible  inhibition  of  growth  of 
aquatic  microorganisms  by  the  increased  silver 
content  of  freshwater  bodies.  The  only  alternative 
considered  is  project  termination.  Comments 
received  from  governmental  and  private  institu- 
tions are  summarized.  (Blank-Florida) 
W72-09040 


DEVELOPMENT  OF  ECONOMIC  WATER 
HARVEST  SYSTEMS  FOR  INCREASING 
WATER  SUPPLY, 

Arizona  Water  Resources  Research  Center,  Tuc- 
son. 

C.  B.  Cluff ,  G.  R.  Dutt,  P.  R.  Ogden,  and  J.  L. 
Stroehlein. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  865.  Project  Completion 
Report,  September  1971.  53  p,  9  fig,  14  tab,  24  ref. 
OWRRB-005-ARIZ(6). 

Descriptors:  'Water  harvesting,  'Water  yield  im- 
provement, 'Water  conservation,  Rainfall-runoff 
relationships,  Seepage  control,  Evaporation  con- 
trol. 

Identifiers:  'Gravel  covered  plastic,  'Sodium 
treated  catchments,  Covered  storage  tanks. 

The  use  of  gravel  covered  plastic  for  the  collection 
of  precipitation  was  studied.  Design  specifications 
were  developed  so  as  to  maximize  efficiency  with 
regard  to  gravel  sizes  versus  degree  and  length  of 
slope  of  the  catchment.  Different  installation 
techniques  are  proposed  including  the  use  of  a 
Gravel  Extracting  Soil  Sifter  (GESS)  which  was 
developed  and  successfully  tested.  This  equipment 
will  extract  gravel  from  the  soil,  lay  plastic  and 
cover  the  plastic  with  gravel  in  one  operation  thus 
reducing  installation  and  replacement  costs.  Water 
yield  was  investigated  on  different  soil  types  in  a 
coordinated  laboratory  and  field  investigation. 
Results  indicate  that  sodium  treatment  is  not  ef- 
fective unless  the  surface  of  the  soil  is  relatively 
free  of  a  vegetative  or  gravel  cover  so  that  energy 
of  the  raindrop  can  aid  the  sodium  in  dispersing 
the  clay  minerals  to  form  an  effective  seal.  A  good 
initial  response  was  obtained  from  a  light  sodium 
chloride  treatment  on  both  desert  shrub  and 
cleared  watersheds  with  soils  containing  less  than 
10  percent  clay,  however,  the  yields  diminished 
with  time  due  primarily  to  sodium  induced  clay 
movement  through  the  soil  profile. 
W72-09060 


3C.  Use  of  Water  of  Impaired 
Quality 


EFFECT  OF  LITHIUM  ON  GROWTH,  SALT 
ABSORPTION,  AND  CHEMICAL  COMPOSI- 
TION OF  SUGAR  BEET  PLANTS, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Div.  of 

Plant  Nutrition. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08570 


IRRIGATION  REGIMES  IN  A  SEMI-ARTD 
AREA  AND  THEIR  EFFECTS  ON  GRAPEFRUIT 
YIELD,  WATER  USE  AND  SOIL  SALINITY, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 

(Israel). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08871 


ABRIDGED  BIBLIOGRAPHY.  ECONOMICS  OF 
WATER  QUALITY-SALINITY  POLLUTION, 

Colorado    State    Univ.,    Fort   Collins.    Dept.   of 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08883 


PREDICTION  OF  EXCHANGEABLE  SODIUM 
PERCENTAGE  FROM  CATION  EXCHANGE 
EQUILIBRIA, 

Udaipur  Univ.  (India). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08886 


HUUGATION  REGIMES  ES  A  SEMI-ARID 
AREA  AND  THEIR  EFFECTS  ON  GRAPEFRUIT 
YIELD,  WATER  USE  AND  SOIL  SALINITY, 

Volcani  Inst,  of  Agricultural  Research,  Rehovot 

(Israel)  and  Volcani  Inst,  of  Agricultural  Research, 

Bet-Dagan  (Israel). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08888 


THE  RAJASTHAN  CANAL  PROJECT, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-08891 


STUDY  OF  REUTHuIZATION  OF  WASTE- 
WATER RECYCLED  THROUGH  GROUND- 
WATER, 

Eastern  Municipal  Water  District,  Hemet,  Calif. 
D.  F.  Boen,  J.  H.  Bunts,  Jr.,  and  R.  J.  Currie. 
Copy  available  from  GPO  Sup  Doc,  $1.50; 
microfiche  from  NTIS  as  PB-209  859,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  July  1971,  180  p,  71  fig, 
27  tab,  12  ref.  EPA  Program  16060  DDZ  07/71. 

Descriptors:  'Groundwater  recharge,  'Reclaimed 
water,  Groundwater  basins,  California,  Ground- 
water movement,  'Water  reuse. 

A  project  to  demonstrate  the  feasibility  and  safety 
of  recycling  water  under  operating  conditions  was 
performed  in  the  Hemet-San  Jacinto  Valley  of  the 
State  of  California.  Since  the  Valley  is  a  closed 
basin,  and  is  dependent  in  part  upon  imported 
water,  it  was  felt  that  recycling  of  the  water  would 
ultimately  lead  to  a  reduction  in  the  salt  input  and 
the  resultant  degradation  of  the  existing  un- 
derground reservoir.  Extensive  geological  in- 
vestigations indicated  that  the  basin  was  not 
homogeneous  in  nature  but  had  clay  lenses  and 
faulting  which  interfered  with  the  creation  of  a 
classic  mound.  Partially  as  a  consequence,  the 
recharge  of  5,380  acre  feet  of  wastewater  during 
this  six  and  one-half  year  period  had  no  effect  on 
surrounding  water  wells.  The  project  added  con- 
siderable knowledge  and  experience  to  the 
technology  of  intermittent  wastewater  percolation 
and  associated  monitoring  techniques.  A  novel 
feature  of  the  project  was  the  employment  of 
highly  sensitive  temperature  probes  to  trace  the 
lateral  migration  of  the  recharged  water,  much  of 
which  appears  to  be  escaping  as  shallow  un- 
derflow to  the  San  Jacinto  River  and  hence  not 
reaching  the  deep  groundwater  table.  (EPA  ab- 
stract) 
W72-08982 


3D.  Conservation  in  Domestic  and 
Municipal  Use 


CONSERVATION     AND     WATER-RESOURCE 
DEVELOPMENT, 

Conservation  Foundation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-08536 


THE  STORY  OF  THE  WATER  SUPPLY  FOR 
THE  COMSTOCK, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08760 


IDENTIFICATION  OF  URBAN  WATERSHED 
UNITS  USING  REMOTE  MULTISPECTRAL 
SENSING, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Watershed  Science. 

For  primary  bibliographic  entry  see  Field  07B. 
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W72-08791 


USE  AND  RE-USE  OF  INLAND  WATERS, 

National  Capital  Development  Commission,  Can- 
berra (Australia). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08887 


THE  RELATIONSHH>  BETWEEN  HOUSING 
AND  WATER  RESOURCES  PLANNING  AND 
MANAGEMENT, 

Urban  Systems  Research  and  Engineering,  Inc., 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08952 


PHILOSOPHY  OF  WATER  SYSTEMS, 

Detroit  Metro  Water  Dept.,  Mich. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08959 


THE  BALTIMORE  REGION'S  WATER-SUPPLY 
PLAN, 

Hazen  and  Sawyer,  New  York. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08961 


SOCIOECONOMIC  PATTERNS  OF  OUTDOOR 
RECREATION  USE  NEAR  URBAN  AREAS, 

Vermont  Univ.,  Burlington.  Agricultural  Experi- 
ment Station;  and  Inter-American  Inst,  of  Agricul- 
tural Sciences,  Turrialba  (Costa  Rica). 
For  primary  bibliographic  entry  see  Field  06B. 
W72-08968 


THE  RECREATIONAL  BUSINESS  DISTRICT, 

Glassboro  State  Coll.,  N.J.;  and  Kent  State  Univ. 

Ohio. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08970 


A  SYSTEMS  STUDY  OF  FUTURE  GROUND- 
WATER DEVELOPMENT  COSTS  IN  THE 
CHICAGO  REGION, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08972 


A  LINEAR  ANALYSIS  OF  AN  URBAN  WATER 
SUPPLY  SYSTEM, 

Nebraska  Soil  and  Water  Conservation  Commis- 
sion, Lincoln. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-08977 


REAL-ESTATE  LAKES, 

Geological  Survey,  Washington,  D.C. 

D.  A.  Rickert,  and  A.  M.  Spieker. 

Geological  Survey  Circular  601-G,  1971.  19  p,  7 

fig,  7  ref. 

Descriptors:  'Artificial  lakes,  'Suburban  areas, 
•Urbanization,  'Urban  hydrology,  'Water 
management  (Applied),  Ponds,  Recreation, 
Aesthetics,  Reservoirs,  Lakes,  Eutrophication, 
City  planning. 
Identifiers:  'Real  estate  lakes. 

A  real-estate  lake  can  be  either  an  asset  or  a  liabili- 
ty. With  proper  planning  and  management,  it  can 
enhance  the  esthetic  quality  of  the  landscape,  pro- 
vide water-oriented  recreation,  and  increase  the 
property  value  of  the  surrounding  land.  With  poor 
planning  and  management,  a  lake  can  become  a 
weed-choked,  four-smelling  mudhole.  Proper 
planning  is  the  key  to  success  in  the  development 
of  real-estate  lakes.  The  basis  for  this  proper 
planning  is  a  thorough  knowledge  of  the  hydrology 
of  lakes  combined  with  an  anticipation  of  the 
problems  that  may  arise  in  their  development  and 
use.  On  this  basis,  preliminary  planning  can  pin- 


point the  potential  problems  of  lake  development 
and  can  provide  an  assessment  of  their  potential 
severity.  This  assessment  of  problems  permits  a 
realistic  estimate  of  the  total  cost  of  developing  a 
real-estate  lake,  rather  than  simply  the  cost  of  con- 
struction. In  the  long  run,  time  and  money  can  be 
saved  by  preventing  or  minimizing  problems  at  the 
outset  and  by  eliminating  those  areas  where  com- 
bined construction  and  maintenance  costs  would 
be  economically  prohibitive.  Even  well  planned 
lakes  require  constant  management  to  be  main- 
tained at  a  desirable  level  of  physical,  chemical, 
and  esthetic  quality.  (Knapp-USGS) 
W72-08997 


THE  NAVIGATION  PROJECT,  BRISTOL 
MARINA,  DELAWARE  RIVER,  BUCKS  COUN- 
TY, PENNSYLVANIA  (FINAL  ENVmONMEN- 
TAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09034 


ENVIRONMENTAL  PROTECTION-THE  CON- 
SERVATION COMMISSION  APPROACH, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Govern- 
ment. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09048 


USE  OF  A  PRICING  MODEL  FOR  EFFICIENT 
WATER  SUPPLY  ALLOCATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-09068 


A  DECISION-SEQUENCE  MODEL  OF  RE- 
SEDENTIAL  OCCUPANCY  OF  URBAN  FLOOD 
PLAINS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09073 


3E.  Conservation  in  Industry 


DEEP  SEABED  HARD  MINERAL  RESOURCES 
ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08833 


THE  EFFECT  OF  WATER  POLLUTION  CON- 
TROL LAWS  ON  THE  LOCATION  OF  PULP 
AND  PAPER  MUXS, 

Braniff  Graduate  School  of  Management,  Irving, 

Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08841 


YELLOW  CREEK  PORT  PROJECT  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Tennessee  Valley  Authority,  Chattanooga. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08845 


INDUSTRIAL  RE-USE  OF  WATER:  AN  OPPOR- 
TUNITY FOR  THE  WEST, 

National    Association    of    Manufacturers,    New 

York.  Conservation  Committee. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08858 

3F.  Conservation  in  Agriculture 


MONITORING    EARTH    RESOURCES    FROM 
AIRCRAFT  AND  SPACECRAFT, 

California    Univ.,    Berkeley.    Forestry    Remote 
Sensing  Lab. 


For  primary  bibliographic  entry  see  Field  07B. 
W72-08490 


ANALYSIS  OF  AGRICULTURAL  RESOURCES 
IN  THE  IMPERIAL  VALLEY,  CALIFORNIA, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08493 


THE  USE  OF  SMALL-SCALE  AERIAL 
PHOTOGRAPHY  IN  A  REGIONAL  AGRICUL- 
TURAL SURVEY, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08498 


WATER  FOR  CULTURE  IN  THE  CRANMOOR 
AREA  OF  CENTRAL  WISCONSIN, 

Geological  Survey,  Washington,  D.C. 

L.  J.  Hamilton. 

Available  from  GPO,   Washington,  DC,  20402; 

Price  $1.00  paper  cover;  Stock  No  2401-1178; 

Geological   Survey   Water-Supply  Paper   1999-1, 

1971.  20  p,  2  fig,  2  plate,  4  tab,  4  ref. 

Descriptors:  'Cranberries,  'Crops,  'Agriculture, 
'Hydrologic  budget,  'Wisconsin,  Wetlands,  Ir- 
rigation, Flooding,  Crop  response,  Surface 
waters,  Groundwater,  Water  quality,  Climate, 
Geology,  Reservoirs,  Hydrographs,  Hydrologic 
data,  Soil-water-plant  relationships. 
Identifiers:  'Cranmoor  area  (Wis). 

The  Cranmoor  area  of  central  Wisconsin  is  the 
principal  cranberry  producing  area  of  the  State. 
Cranberries  are  grown  in  only  about  2.5  square 
miles  of  an  80-square-mile  marsh  and  swamp  in  the 
Cranberry  Creek  basin.  Reservoirs  and  ditches 
were  constructed  throughout  25  square  miles  of 
marsh  for  better  management  of  the  area's  natural 
water  supply.  Additional  water  is  diverted  into  the 
basin  to  supplement  the  cranberry  needs.  In  the 
1966-67  hydrologic  budget  for  Cranberry  Creek 
basin,  annual  inputs  were  27.8  inches  of  precipita- 
tion, 3.8  inches  of  surface-water  diversions  into 
the  basin,  and  1.1  inches  decrease  in  stored  water. 
Annual  outputs  were  20.8  inches  of  evapotrans- 
piration,  11.7  inches  of  runoff,  and  0.2  inch  of 
groundwater  outflow.  During  the  1966-67  period, 
precipitation  averaged  about  3  inches  per  year 
below  normal.  The  water  used  for  cranberry  cul- 
ture is  almost  exclusively  surface  water.  Although 
the  quantity  of  surface  water  is  adequate,  the  pH 
(generally  5.7-6.7)  is  slightly  high  for  optimum  use. 
Groundwater,  although  not  presently  used  for 
cranberries,  is  available  with  yields  as  much  as 
1,000  gpm  in  the  central,  southern,  and  eastern 
parts  of  the  basin.  (Woodard-USGS) 
W72-08506 


EFFECTS  OF  WATER  TABLE  HEIGHT  ON 
SOH.  AERATION  AND  CROP  RESPONSE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Engineering. 
E.  A.  Hiler,  R.  N.  Clark,  and  L.  J.  Glass. 
American    Society    of    Agricultural    Engineers 
Transactions,  Vol  14,  No  5,  p  879-882,  September- 
October  1971. 8  fig,  1  tab,  11  ref. 

Descriptors:       'Soil- water-plant       relationships, 
♦Water  table,  'Lysimeters,  Aeration,  Drainage, 
Drainage  effects,  Crop  response. 
Identifiers:  'Soil  oxygen. 

The  first  step  for  agricultural  drainage  design  is 
determination  of  the  drainage  requirements  of 
crops.  Grain  sorghum  was  grown  in  field  lysime- 
ters in  which  the  water  table  was  regulated  auto- 
matically. Undisturbed  soil  cores  which  were  one 
meter  in  diameter  and  two  meters  deep  made  up 
the  lysimeters.  Rainfall  was  kept  off  the  lysimeters 
with  a  shelter  system.  Drastic  reductions  both  in 
quantity  and  quality  of  grain  sorghum  yield  oc- 
curred when  water  tables  were  maintained  at  30 
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and  60  cm  as  compared  to  the  90-  and  120-cm  treat- 
ments. Reduced  growth  of  grain  sorghum  occurred 
in  general  with  the  shallower  water  tables.  Con- 
siderable crop  oxygen  stress  occurred  in  the  30-cm 
treatment  in  which  oxygen  diffusion  rates  never 
exceeded  0.2  millionths  of  a  g  per  sq  cm  per  min  in 
the  root  zone  during  the  growing  season;  detrimen- 
tal oxygen  stress  also  occurred  in  the  60-cm  treat- 
ment where  oxygen  diffusion  rates  in  the  crop  root 
zone  ranged  from  0.4  to  0.9  millionths  of  a  g  per  sq 
cm  per  min  during  the  growing  season.  Leaf  tem- 
perature and  leaf  diffusion  resistance  were  not  ap- 
preciably affected  by  oxygen  deficiencies  in  the 
crop  root  zone.  (Knapp-USGS) 
W72-08521 


THE  DEATH  OF  SPHCELETS  IN  WHEAT  DUE 
TO  WATER  DEFICIT, 

Macquarie  Univ.,  North  Ryde  (Australia).  School 

of  Biological  Sciences. 

J.  M.  Morgan. 

Aust  J  Exp  Agr  Anim  Husb.  11  (50):  349-351.  1971. 

Identifiers:   Death,  Deficit,  Spikelets,  Triticum- 

aestivum-M,  Wheat-M. 

Two  wheat  (Triticum  aestivum)  cultivars,  'Heron' 
and  'Summit',  were  grown  under  controlled  condi- 
tions and  droughted  at  stamen  initial  formation,  at 
the  completion  of  spikelet  differentiation,  and  at 
ear  emergence.  Dead  spikelets  were  induced  by 
draughting  at  ear  emergence.  Fewer  spikelets  died 
on  'Heron'  than  'Summit'  plants  under  all  except 
the  most  severe  drought  conditions.— Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-08529 


EFFECT  OF  LITHIUM  ON  GROWTH,  SALT 
ABSORPTION,  AND  CHEMICAL  COMPOSI- 
TION OF  SUGAR  BEET  PLANTS, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Div.  of 
Plant  Nutrition. 

Adel  M.  El-Sheikh,  A.  Ulrich,  and  T.  C.  Broyer. 
AgronJ.63(5):755-758.  1971. 
Identifiers:  Absorption,  Beet-D,  Beta-Vulgaris-D, 
Calcium,  Composition,  Growth,  Lithium,  Permea- 
bility, Plants,  Potassium,  Salt,  Selective,  Sugar, 
Toxicity. 

Sugar  beets  (Beta  vulgaris)  are  grown  in  some 
areas  where  saline  soils  or  irrigation  water  may 
contain  Li.  A  study  of  the  effects  of  Li  on  the 
growth,  salt  absorption  and  chemical  composition 
of  sugar  beet  plants  was  undertaken  for  plants 
grown  under  smog-free  clear-glass  greenhouse 
conditions  in  nutrient  solutions  that  were  either 
low  or  high  in  K  concentration,  i.e.,  1.0  or  12.0 
meq/liter.  Lithium  supply  was  varied  from  0.25  to 
8.0  meq/liter  (1.75  to  56.0  ppm).  Lithium  was  detri- 
mental to  sugar  beet  growth  at  a  very  low  concen- 
tration (0.5  meq/liter),  especially  to  fibrous  roots 
under  low  K  conditions.  Fibrous  roots  with  Li  con- 
centration of  only  0.01%  weighed  40%  less  than 
those  of  the  control.  Li  concentrations  in  the  plant 
tissues  were  very  low,  due  in  part  to  the  low  rate 
of  Li  absorption.  Li,  after  absorption,  was  readily 
transported  to  the  shoots,  and  little  of  it  was 
retained  in  the  fibrous  roots  even  at  a  Li  supply  of 
1 .0  meq/liter.  In  the  shoots  Li  increased  in  concen- 
tration with  leaf  age,  with  the  blades  being  higher 
in  Li  concentration  than  the  corresponding 
petioles.  Li  induced  an  increase  of  K  concentra- 
tion and  a  decrease  of  Ca  concentration  in  the 
plants,  especially  in  the  mature  and  old  leaves.  In 
these  instances  Li  may  have  an  effect  on  selective 
membrane  permeability  or  directly  on  Ca  absorp- 
tion. Li,  as  with  Na,  was  not  readily  absorbed  until 
K  had  been  depleted  from  the  nutrient  solution, 
but  unlike  Na,  Li  not  only  failed  to  enhance 
growth,  but  depressed  it.  Also,  the  petiole  K 
values  remained  high  for  all  low  K  treatments  and 
only  the  old  mature  blades  and  old  blades  of  K 
deficient  plants  reached  the  minimum  K  value  of 
about  0.5%.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08570 


SOME    RESULTS    OF    INVESTIGATIONS    ON 
EROSION    CONTROL    IN    WINTER    WHEAT 
STANDS  (IN  RUSSIAN), 
A.  T.  Kolpakov. 

Sb  Nauchn  Tr  Donsk  S-Kh  Inst.  4  (3):  10-18.  1968. 
Identifiers:       Control,       Erosion,       Furrowing, 
Moisture,  Ridging,  Soil,  Stands,  USSR,  Wheat-M, 
Winter,  Yield. 

Meltwater  runoff  in  winter  wheat  stands  is  directly 
related  to  autumn  moistening  and  depth  of  freez- 
ing. In  the  Rostov  Region  the  sowing  of  winter 
wheat  on  ridged  and  furrowed  fields  with  check 
dams  considerably  reduces  meltwater  runoff  and 
soil  erosion,  increases  the  moisture  reserve  in  soil 
and  improves  crop  yields. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08576 


WATER  REGIME  OF  SOIL  IN  RELATION  TO 
THE  USE  OF  HERBICIDES,  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  02G. 
W72-08622 


CORNUDAS,  NORTH  AND  CULP  DRAWS 
WATERSHED,  TEXAS,  AND  NEW  MEXICO 
(DRAFT  ENVHIONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08636 


CALCULATION  FROM  SOIL  PROPERTIES  OF 
WILTING  HUMIDITY,  (IN  CZECH), 

Research  Inst,  of  Irrigation  Farming,  Bratislava 

(Czechoslovakia). 

Oto  Brezny. 

Polnohospodarstvo.  15  (11):  944-950.  DIus.  1969. 

EngLish  summary. 

Identifiers:     Calculation,     Humidity,    Irrigation, 

Planning,  Soil,  Wilting. 

The  methods  of  determining  the  wilting  point  (WP) 
can  be  used  in  designing  or  setting  up  an  ap- 
propriate irrigation  regimen  when  results  of  direct 
determination  cannot  be  used.  Given  the  content 
clay,  the  formula,  WP  %  volume  =  2.97  +  0.33  x  - 
0.0012,  is  used.  Given  the  content  of  clay  and  that 
of  humus,  the  following  function  may  be  used:  WP 
%  volume  =  0.24  x  0.53  y  +  3.5,  where  x  the  per 
cent  content  of  clay,  and  y  =  the  per  cent  content 
of  humus.  The  regression  equation  of  the  2nd 
grade  for  the  calculation  of  WP  from  the  content 
of  clay  and  that  of  humus  has  the  following  form: 
WP  =  0.27x  +  1.55y  -  0.002x2  -  0.014xy-  0.05y2  = 
1 .96.  This  equation  does  not  substantially  increase 
the  exactness  of  the  result,  but  it  increases  rather 
substantially  the  extent  of  the  calculation  opera- 
tions. All  these  equations  can  be  applied  only  to 
soils  with  a  clay  content  up  to  70%  and  with  a 
humus  content  up  to  3%.— Copyright  1972,  Biologi- 
cal Abstracts,  Inc. 
W72-08649 


ACTUAL  EVAPOTRANSPHtATION  AS  DETER- 
MINED FROM  SOIL-WATER  AND  CANOPY 
CHARACTERISTICS  AND  POTENTIAL 
EVAPOTRANSPIRATION. 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08720 


PESTICIDES      IDENTIFICATION      AT      THE 
RESIDUE  LEVEL. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08738 


QUANTITATIVE  EVALUATION  OF  TRANS- 
PIRATION OF  COTTON  PLANTS  (IN  RUS- 
SIAN), 

For  primary  bibliographic  entry  see  Field  02D. 
W72-08748 


EFFECTS  OF  SOIL  MOISTURE  STRESS  ON 
TWO  VARIETIES  OF  UPLAND  COTTON  IN 
ISRAEL:  in.  THE  BET-SHE'AN  VALLEY, 

Hebrew    Univ.,   Jerusalem   (Israel).    Faculty   of 

Agriculture. 

A.  Marani,  and  A.  Amirav. 

Exp  Agric.  Vol  7,  No  4,  p  289-301.  1971.  Ulus. 

Identifiers:  Bet-Shean  Valley,  *Cotton,  Irrigation, 

Israel,     Lint,     *Soil    moisture,     Stress,     "Crop 

response,  *Soil-water-plant  relationships. 

The  effects  of  moisture  stress  during  various 
stages  of  the  development  of  2  cultivars  of  upland 
cotton  (Gossypium  hirsutum)  ('Acala  4-42'  and 
'Detapine  Smoothleaf ')  were  studied  in  2  irrigation 
experiments  in  the  Bet-She'an  valley,  where 
summer  temperatures  were  high  and  evapotrans- 
piration  in  the  fully  irrigated  treatments  was  up  to 
8-10  mm/day  in  July  and  Aug.  Optimum  time  for 
first  irrigation  in  the  Bet-She'an  an  valley  was  2  or 
3  weeks  before  flowering,  and  6  or  7  irrigations,  if 
timed  to  prevent  moisture  stress,  were  sufficient 
to  give  high  yields  and  good  lint  quality.  Lint  yield 
ranged  from  270  kg/ha.  in  non-irrigated  to  2000 
kg/ha.  in  the  fully  irrigated  treatments  in  1966.-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08772 


A  STUDY  OF  THE  EFFECT  OF  SOIL  COMPAC- 
TION AND  MOISTURE  REGIMES  ON  THE 
GROWTH  AND  CHEMICAL  COMPOSITION 
OF  MAIZE  PLANTS, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dept.  of 
Soils. 

J.  P.  Gupta,  and  I.  P.  Abrol. 

J  Indian  Soc  Soil  Sci.  Vol  18,  No  4,  p  397-403. 
1970.  Ulus. 

Identifiers:  Calcium,  *Soil  compaction,  Composi- 
tion, Density,  Growth,  Magnesium,  *Maize-M, 
Nitrogen,  Phosphorus,  Plants,  Potassium, 
Regimes,  Sodium,  *Soil  moisture. 

The  effects  of  4  levels  of  soil  bulk  density  and  3 
moisture  regimes  on  the  growth  and  chemical  com- 
position of  maize  plants  are  described.  Increasing 
bulk  density  from  1.38  to  1.70  resulted  in  progres- 
sive decrease  in  the  various  growth  attributes  stu- 
died, the  decrease  being  maximum  when  the  bulk 
density  was  increased  beyond  1.57  particularly 
when  in  association  with  dry  moisture  regimes.  In- 
creased bulk  density  resulted  in  appreciable  in- 
crease in  concentration  of  N  and  P  and  to 
somewhat  lesser  extent  the  concentration  of  K, 
Na,  Ca  and  Mg.  The  total  uptake  by  plants  fol- 
lowed the  same  trend  as  the  various  growth  at- 
tributes.-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08775 


WEED  CONTROL  IN  SUGAR  BEET  WITH  SIN- 
GLE AND  SPLIT  APPLICATIONS  OF  HERBI- 
CIDES, 

Harper  Adams  Agricultural  Coll.,  Newport  (En- 
gland). 
M.  Eddowes. 

J  Agric  Sci.  Vol  77,  No  2,  p  247-252.  1971. 
Identifiers:    *Sugar    beet-D,    Control,    England, 
♦Herbicides,  Lenacil,  Midlands,  Phenmedipham, 
Pyrazon,  *Weed  control. 

Two  main  approaches  to  the  problem  of  providing 
reliable  season-long  control  of  annual  weeds  in 
sugar  beet  are  the  use  of  mixtures  of  herbicides  ap- 
plied pre-planting  and  incorporated  into  the  soil 
during  seed  bed  preparation,  and  the  use  of  split 
applications  with  a  residual  herbicide  applied  pre- 
emergence  followed  by  a  contact  herbicide  applied 
post-emergence.  The  second  approach  was  ex- 
amined in  a  series  of  field  experiments  from  1967 
to  1969,  on  light  to  medium  sandy  loam  soils  in  the 
West  Midlands.  Comparisons  were  made  between 
pre-emergence  application  of  lenacil  and  pyrazon, 
pre-emergence  application  of  lenacil  and  pyrazon 
followed  by  post-emergence  application  of  phen- 
medipham for  weed  control  in  sugar  beet.  Under 
dry  soil  conditions  in  April  1967,  lenacil  and 
pyrazon  controlled  only  about  40%  of  the  annual 
weeds,  but  in  1968  and  1969,  when  moist  soil  con- 


c 
5 

X 


e 
x 

a 

3> 
2 

> 
i 
r. 

3 
I 

•e 
2 

2 


33 


Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  in  Agriculture 


ditions  predominated  in  April  and  May,  lenacil  and 
pyrazon  controlled  80-95%  of  the  annual  weeds. 
Phenmedipham  applied  post-emergence  gave 
about  90%  control  of  annual  broadleaved  weeds 
initially,  but  it  seemed  unlikely  that  a  single  appli- 
cation of  this  herbicide  would  provide  satisfactory 
weed  control  in  sugar  beet.  In  each  of  the  3  years 
2967-9,  a  split  application  of  a  soil-acting  residual 
herbicide  (pre-emergence)  followed  by  phen- 
medipham (post-emergence)  gave  outstanding 
weed  control  and  enabled  sugar  beet  to  be 
established  and  grown  until  mid-June  at  least,  in  a 
near  weed-free  environment.  This  technique  was 
the  most  effective  for  weed  control  in  sugar  beet 
on  light  to  medium  sandy  loam  soils  in  the  West 
Midlands.-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08778 


APPLICATION  OF  THE  PRINCIPLE  OF  CAL- 
CULATED RISK  TO  SCHEDULING  OF  SUP- 
PLEMENTAL HtRIGATION.  H.  USE  ON  FLUE- 
-CURED  TOBACCO, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 
Engineering. 

W.  H.  Alien,  and  J.  R.  Lambert. 
Agric  Meteorol.  Vol  8,  No  4/5,  p  325-340.  1971.  D- 
lus. 

Identifiers:  Daylength,  Flue,  'Irrigation,  *Model 
studies,  Moisture,  Precipitation,  *Risk,  Schedul- 
ing, Simulation,  Soil,  Temperature,  *Tobacco-D, 
Transpiration. 

A  simulation  model  was  constructed  to  test  the  ap- 
plication of  an  irrigation-scheduling  decision 
model  which  incorporated  the  basic  concepts  of 
calculated  risk.  Inputs  for  the  model  included:  the 
official  probability  precipitation  forecasts  for  the 
periods  today,  tonight,  and  tomorrow;  initial  soil 
moisture  content;  daily  precipitation;  daily  mean 
temperatures;  daily  potential  evapotranspiration 
and  daylength  values;  functions  relating  existing 
soil  moisture  content  and  stage  of  growth  to  the 
corresponding  damage  done  to  the  crop;  and  cost 
of  irrigation.  The  loss  functions  were  developed 
specifically  for  flue-cured  tobacco.  Two  methods 
were  used  for  calculating  the  cost  of  the  irrigation. 
The  decision  criterion  was  applied  by  means  of  the 
simulation  model  to  data  from  3  growing  seasons. 
The  results  were  compared  to  the  results  as  ar- 
rived at  by  irrigating  at  a  50%  available  moisture 
depletion  level.  It  was  found  that  the  new  criterion 
(using  either  method  for  calculating  the  cost  of  ir- 
rigation) yielded  less  total  cost  plus  loss  and 
achieved  a  better  utilization  of  the  available  water 
than  did  the  50%  criterion.  While  the  state  of  the 
art  does  not  allow  extremely  well-based  develop- 
ment of  the  imput  variables  and  parameters, 
available  data  have  shown  the  concepts  of  the 
model  to  yield  adequate  results.  Much  future 
development  of  the  approach  remains,  however.-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08779 


IRRIGATION  REGIMES  IN  A  SEMI-ARID 
AREA  AND  THEIR  EFFECTS  ON  GRAPEFRUIT 
YIELD,  WATER  USE  AND  SOIL  SALINITY, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 
(Israel). 

H.  Bielorai,  and  J.  Levy. 
IsrJAgrRes.  21(1):  3-12.  1970.  Ulus. 
Identifiers:  Arid,  Chlorides,  Grapefruit-D,  Irriga- 
tion,  Leaching,    Rain,   Regimes,    Salinity,    Soil, 
Yield. 

Yield  was  reduced  by  28%  in  the  6th  irrigation 
season  in  plots  irrigated  every  40  days,  compared 
with  those  irrigated  every  18  days.  Yield  response 
to  the  irrigation  regimes  was  correlated  with  the 
number  of  drought  days  in  which  the  soil  moisture 
stress  in  the  main  root  zone  (0-90-cm  layer)  was 
above  1  atm.  A  considerable  accumulation  of 
chloride  in  the  soil  profile  due  to  the  irrigation 
water  was  observed.  In  some  years  the  winter 
rains  leached  out  the  chlorides  introduced  with  the 
irrigation  water  from  the  upper  soil  layers,  but  sel- 
dom below  the  entire  root  zone.  The  mean  chloride 


concentration  in  the  soil  profile  reached  about  15 
meq/1  in  most  irrigation  treatments  after  3  irriga- 
tion   seasons.-Copyright    1971,    Biological    Ab- 
stracts, Inc. 
W72-08871 


SOIL  ASSOCIATIONS  AND  LAND  CLASSD7I- 
CATION  FOR  IRRIGATION,  HARDING  COUN- 
TY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  D.  S.  Pease,  and  J.  U.  Anderson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  754,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  State  University 
Agricultural  Experiment  Station  Research  Report 
165,  1970,  33  p,  7  fig,  8  tab,  7  ref.  OWRR  B-015- 
NMEX  (2). 

Descriptors:  *New  Mexico,  *Irrigable  land,  *Soil 
classification,  'Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  'Harding  County  (N  Mex),  *Soil  as- 
sociations, "Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  description. 

Information  is  presented  on  the  suitability  of  soils 
in  Harding  County,  New  Mexico  for  irrigation. 
The  acreage,  general  location,  and  relative  capa- 
bility of  the  soils  for  use  in  irrigated  agriculture  are 
given.  The  irrigation  land  classes  were  estimated 
on  the  basis  of  the  soil  data  available.  The  data 
were  organized  and  presented  on  the  basis  of  soil 
associations  shown  on  a  general  soil  map  and  on 
an  irrigation  land  classification  map.  Harding 
County  has  about  1,368,300  acres,  of  which  about 
67  percent  was  considered  suitable  for  irrigation. 
About  160,385  acres  were  in  irrigation  land  class  1 ; 
353,373  acres  in  class  2;  358,733  acres  in  class  3; 
and  146,032  acres  in  class  4.  The  remaining  449,777 
acres  in  the  county  were  in  land  class  6,  which  was 
not  considered  suitable  for  irrigation.  Information 
is  provided  on  soil  resources  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color,  are 
included.  (Creel-New  Mexico) 
W72-08876 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  EDDY  COUNTY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  V.  G.  Link,  and  J.  U.  Anderson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  755,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  State  University 
Agricultural  Experiment  Station  Research  Report 
170,  1970,  34  p,  5  fig,  8  tab,  8  ref.  OWRR  B-015- 
NMEX  (3). 

Descriptors:  *New  Mexico,  'Irrigable  land,  'Soil 
classification,  'Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  'Eddy  County  (N  Mex),  'Soil  associa- 
tions, 'Irrigation  potential,  Soil  interpretation, 
Soil  characteristics,  Soil  description. 

Information  is  presented  on  the  suitability  of  soils 
in  Eddy  County,  New  Mexico  for  irrigation.  The 
acreage,  general  location,  and  relative  capability 
of  the  soils  for  use  in  irrigated  agriculture  are 
given.  The  general  soil  map  and  a  detailed  soil  sur- 
vey provided  the  information  needed  for  the  irriga- 
bility  classification  map.  The  data  were  organized 
and  presented  on  the  basis  of  soil  associations 
shown  on  the  general  soil  map  and  on  the  irrigation 
land  classification  map.  Eddy  County  has  about 
2,675,000  acres,  of  which  about  34  percent  was 
considered  suitable  for  irrigation.  About  357,249 
acres  were  in  irrigation  land  class  1 ;  108,533  acres 
in  class  3 ;  and  1 1 3 ,522  acres  in  class  4.  The  remain- 
ing 1 ,991 ,061  acres  in  the  county  were  in  land  class 
6,  which  was  not  considered  suitable  for  irrigation. 
Information  is  provided  on  soil  resources  that  can 
be   used   for  preliminary  planning  for  irrigated 


agriculture,  forestry,  range,  urban,  engineering, 
recreation,  and  wildlife  uses.  A  general  soil  map 
and  a  classification  of  land  for  irrigation  map,  both 
in  color,  are  included.  (Creel-New  Mexico) 
W72-08877 


SOD1  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  HtRIGATION,  LUNA  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 
University  Park. 

H.  J.  Maker,  O.  F.  Bailey,  and  J.  U.  Anderson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  756,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  State  University 
Agricultural  Experiment  Station  Research  Report 
176,  1970,  31  p,  3  fig,  8  tab,  7  ref.  OWRR  B-015- 
NMEX  (4). 

Descriptors:  'New  Mexico,  'Irrigable  land,  'Soil 
classification,  'Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  'Luna  County  (N  Mex),  'Soil  associa- 
tions, 'Irrigation  potential,  Soil  interpretation, 
Soil  characteristics,  Soil  description. 

Information  is  presented  on  the  suitability  of  soils 
in  Luna  County,  New  Mexico  for  irrigation.  The 
acreage,  general  location,  and  relative  capability 
of  the  soils  for  use  in  irrigated  agriculture  are 
given.  A  general  soil  map  and  a  detailed  soil  survey 
provided  the  information  needed  for  the  classifica- 
tion for  irrigation.  The  data  were  organized  and 
presented  on  the  basis  of  soil  associations  shown 
on  the  general  soil  map  and  on  an  irrigation  land 
classification  map.  Luna  County  has  about 
1,892,500  acres,  of  which  about  64  percent  was 
considered  suitable  for  irrigation.  About  294,000 
acres  were  in  irrigation  land  class  1 ;  299,000  acres 
in  class  2;  320,000  acres  in  class  3;  and  338,000 
acres  in  class  4.  The  remaining  678,000  acres  in  the 
county  were  in  land  class  6,  which  was  not  con- 
sidered suitable  for  irrigation.  Information  is  pro- 
vided on  soil  resources  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color,  are 
included.  (Creel-New  Mexico) 
W72-08878 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  HIDALGO  COUN- 
TY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  D.  N.  Cox,  and  J.  U.  Anderson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  757,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  State  University, 
Agricultural  Experiment  Station  Research  Report 
177,  1970,  28  p,  3  fig,  8  tab,  7  ref.  OWRR  B-015- 
NMEX  (5). 

Descriptors:  'New  Mexico,  'Irrigable  land,  'Soil 
classification,  'Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  'Hidalgo  County  (NMex),  'Soil  as- 
sociations, 'Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  description. 

Information  is  presented  on  the  suitability  of  soils 
in  Hidalgo  County,  New  Mexico  for  irrigation. 
The  acreage,  general  location,  and  relative  capa- 
bility of  the  soils  for  use  in  irrigated  agriculture  are 
given.  General  soil  map  and  a  detailed  soil  survey 
provided  the  information  needed  for  the  classifica- 
tion for  irrigation.  The  data  were  organized  and 
presented  on  the  basis  of  soil  associations  shown 
on  the  general  soil  map  and  on  an  irrigation  land 
classification  map.  Hidalgo  County  has  about 
2,206,100  acres,  of  which  about  46  percent  was 
considered  suitable  for  irrigation.  About  228,000 
acres  were  in  irrigation  land  class  1 ;  208,000  acres 
in  class  2;  346,000  acres  in  class  3;  and  244,000 
acres  in  class  4.  The  remaining  1,180,000  acres  in 
the  county  were  in  land  class  6,  which  was  not 
considered  suitable  for  irrigation.  Information  is 
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provided  on  soil  resources  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color  are 
included.  (Creel-New  Mexico) 
W72-08879 


SOIL  ASSOCIATIONS  AND  LAND  CLASSD71- 
CATION  FOR  KRIGATION,  LEA  COUNTY, 

New    Mexico   Agricultural   Experiment   Station, 
University  Park. 

H.  J.  Maker,  M.  T.  Turner,  and  J.  U.  Anderson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  758,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  State  University, 
Agricultural  Experiment  Station  Research  Report 
178,  1970,  40  p.  4  fig,  8  tab,  7  ref.  OWRR  B-015- 
NMEX  (6). 

Descriptors:  *New  Mexico,  Irrigable  land,  *Soil 
classification,  'Land  classification,  Soil  investiga- 
tions. Agriculture,  Irrigation. 
Identifiers:  *Lea  County,  *Soil  association,  'Ir- 
rigation potential,  Soil  interpretation,  Soil  charac- 
teristics. Soil  description. 

Information  is  presented  on  the  suitability  of  soils 
in  Lea  County,  New  Mexico  for  irrigation.  The 
acreage,  general  location,  and  relative  capability 
of  the  soils  for  use  in  irrigated  agriculture  are 
given.  A  general  soil  map  and  a  detailed  soil  survey 
provided  the  information  necessary  for  the  clas- 
sification for  irrigation.  The  data  were  organized 
and  presented  on  the  basis  of  soil  associations 
shown  on  the  general  soil  map  and  on  an  irrigation 
land  classification  map.  Lea  County  has  about 
2,812,200  acres,  of  which  about  44  percent  were 
considered  suitable  for  irrigation.  About  30,000 
acres  were  in  irrigation  class  1;  420,000  acres  in 
class  2;  617,000  acres  in  class  3;  and  163,000  acres 
in  class  4.  The  remaining  1,582,000  acres  in  the 
county  were  in  land  class  6,  which  was  not  con- 
sidered suitable  for  irrigation.  Information  is  pro- 
vided on  soil  resources  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color,  are 
included.  (Creel-New  Mexico) 
W72-08880 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  DONA  AND 
COUNTY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  R.  E.  Neher,  P.  H.  Den-,  and  J.  U. 
Anderson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  759,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  State  University, 
Agricultural  Experiment  Station  Research  Report 
183,  1971,  41  p,  5  fig,  7  tab,  8  ref.  OWRR  B-015- 
NMEX  (7). 

Descriptors:  'New  Mexico,  'Irrigable  land,  'Soil 
classification,  'Land  classification.  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  'Dona  Ana  County  (NMex),  'Soil  as- 
sociations, 'Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  Description. 

Information  is  presented  on  the  suitability  of  soils 
in  Dona  Ana  County,  New  Mexico  for  irrigation. 
The  acreage,  general  location,  and  relative  capa- 
bility of  the  soils  for  use  in  irrigated  agriculture  are 
given.  A  general  soil  map  and  a  detailed  soil  survey 
provided  the  information  necessary  for  the  clas- 
sification for  irrigation.  The  data  were  organized 
and  presented  on  the  basis  of  soil  associations 
shown  on  the  general  soil  map  and  on  an  irrigation 
land  classification  map.  Dona  Ana  County  has 
about  2,434,600  acres,  of  which  about  38  percent 
were  considered  suitable  for  irrigation.  About 
118,000  acres,  of  which  about  38  percent  were 
considered  suitable  for  irrigation.  About  118,000 


acres  were  in  irrigation  class  1;  108,811  acres  in 
class  2;  355,606  acres  in  class  3;  and  347,560  acres 
in  class  4.  The  remaining  1,504,623  acres  in  the 
county  were  in  land  class  6,  which  was  not  con- 
sidered suitable  for  irrigation.  Information  is  also 
provided  on  soil  resources  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color,  are 
included.  (Creel-New  Mexico) 
W72-08881 


SOIL  ASSOCIATIONS  AND  LAND  CLASSD7I- 
CATION  FOR  HtRIGATION,  SANTA  FE  COUN- 
TY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  J.  J.  Folks,  and  J.  U.  Anderson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  760,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  Mexico  State  University, 
Agricultural  Experiment  Station  Research  Report 
185,  1971,  43  p,  5  fig,  8  tab,  7  ref.  OWRR  B-015- 
NMEX  (8). 

Descriptors:  'New  Mexico,  'Irrigable  land,  'Soil 
classification,  'Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  'Sante  Fe  County  (NMex),  'Soil  as- 
sociations, 'Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  description. 

Information  is  presented  on  the  suitability  of  soils 
in  Santa  Fe  County,  New  Mexico  for  irrigation. 
The  acreage,  general  location,  and  relative  capa- 
bility of  the  soils  for  use  in  irrigated  agriculture  are 
given.  A  general  soil  map  and  a  detailed  soil  survey 
provided  the  information  necessary  for  the  clas- 
sification for  irrigation.  The  data  were  organized 
and  presented  on  the  basis  of  soil  associations 
shown  on  the  general  soil  map  and  on  an  irrigation 
land  classification  map.  Santa  Fe  County  has 
about  1,221,800  acres,  of  which  about  43  percent 
were  considered  suitable  for  irrigation.  About 
2,643  acres  were  in  irrigation  class  1 ;  295,069  acres 
in  class  2;  165,683  acres  in  class  3;  and  57,095 
acres  in  class  4.  The  remaining  701 ,310  acres  in  the 
county  were  in  land  class  6,  which  was  not  con- 
sidered suitable  for  irrigation.  Information  is  also 
provided  on  soil  resources  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color,  are 
included.  (Creel-New  Mexico) 
W72-08882 


IRRIGATION  REGIMES  IN  A  SEMI-ARID 
AREA  AND  THEIR  EFFECTS  ON  GRAPEFRUIT 
YIELD,  WATER  USE  AND  SOIL  SALINITY, 

Volcani  Inst,  of  Agricultural  Research,  Rehovot 

(Israel)  and  Volcani  Inst,  of  Agricultural  Research, 

Bet-Dagan  (Israel). 

H.  Bielorai,  and  J.  Levy. 

Israel  Journal  of  Agricultural  Research,  Vol.  21, 

No.  1 ,  p.  3-12,  January  1971.  5  fig,  3  tab,  8  ref. 

Descriptors:  'Irrigation  practices,  'Saline  soils, 
'Saline  waters,  'Arid  lands,  'Root  zone,  'Crop 
response,  Chlorides,  Leaching,  Irrigation  efficien- 
cy, Water  conservation,  Salts,  Citrus  fruits, 
Grapefruit,  Soil  profiles,  Soil  types,  Soil  moisture. 
Identifiers:  'Negev  Desert. 

Citrus  planing  in  Israel  has  shifted  considerably 
from  the  cool  coastal  plain  to  warmer  semiarid 
Negev  regions.  The  shorter  winter  and  lower  rain- 
fall all  contribute  to  a  need  for  a  prolonged  irriga- 
tion season  for  the  orchards.  The  irrigation  water 
available  is  scarce  and  high  in  salts  (250  mg 
CI /liter),  with  the  result  that  leaching  is  often  in- 
adequate and  salt  accumulates  in  the  profile.  A  6- 
year  irrigation  experiment  was  initiated  in  1963  in 
Gilat  in  the  northern  Negev,  where  the  objectives 
were  to  evaluate  the  effect  of  various  soil  moisture 
regimes  on  tree  and  yield  response  in  order  to 


determine  the  optimal  irrigation  treatment  and  to 
determine  the  amount  of  soil  accumulation  in  the 
profile.  By  the  6th  year,  yield  was  reduced  28%  in 
the  plots  irrigated  every  40  days  in  comparison  to 
those  irrigated  every  18  days.  Soil  moisture  status 
in  the  main  root  zone  considerably  affected  the 
yield.  Reduced  application  and  rainfall  resulted  in 
10%  decreases  in  yield.  Maximum  yield  was  ob- 
tained when  the  seasonal  water  application  was 
about  900  mm,  given  at  a  high  frequency.  In  3 
seasons,  mean  CI  concentration  in  the  soil  profile 
had  reached  about  15  meq/liter  in  most  plots. 
(Casey- Arizona) 
W72-08888 


WATER      REQUIREMENTS      OF      AFRICAN 

GOATS  AND  HAIRED-SHEEP, 

East  African  Veterinary  Research  Organization, 

Kabete  (Kenya);  and  Harvard  Coll.,  Cambridge, 

Mass.  Museum  of  Comparative  Zoology. 

G.  M.  O.  Maloiy,  and  C.  R.  Taylor. 

Journal  of  Agricultural  Science,  Vol.  77,  No.  2,  p 

203-208,  October  1971.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Xerophilic  animals,  'Water  require- 
ments, 'Evaporation,  'Physiological  ecology, 
'Animal  physiology,  Arid  lands,  Domestic 
animals,  Goats,  Sheep,  Grazing,  Wildlife,  Water 
balance,  Habitats,  Environmental  effects,  Tem- 
perature, Thermal  stress,  Moisture  stress,  Animal 
behavior,  Laboratory  tests. 
Identifiers:  'Ungulates,  'Temperature  regulation. 

Gazelles,  oryx,  elands  and  other  wild  ungulates  of 
arid  and  semiarid  east  Africa  are  able  to  exploit 
great  areas  of  grazing  land  because  they  possess 
various  physiological  and  behavioral  adaptations 
which  enable  them  to  survive  without  drinking. 
High  air  temperatures  and  droughts  are  usual  in 
these  habitats.  Domestic  goats  and  haired-sheep 
are  regularly  watered  by  their  herdsmen  in  these 
regions,  but  it  is  not  clear  as  to  whether  this  prac- 
tice represents  physiological  need  or  traditional 
husbandry  practices.  Five  Turkana  goats  and  5 
Somali  fat-tailed  sheep,  purchased  from  tribesmen 
of  the  arid  northern  Frontier  Region  of  Kenya, 
were  housed  in  metabolic  cages  and  subjected  to 
water  balance  and  temperature  regulation  studies. 
Both  species  consumed,  ad  libitum,  8%  of  their 
body  weight  per  day  when  water  was  freely  availa- 
ble. When  it  was  restricted,  this  figure  decreased 
by  50%.  Evaporation,  the  main  avenue  of  water 
loss,  fell  from  6%  of  body  weight  per  day  to  3%. 
Body  temperatures  of  the  domestic  animals  were 
maintained  constant  under  water  stress.  Domestic 
animals  cannot  utilize  the  behavioral  adaptations 
of  wild  animals  of  grazing  only  at  night  because 
they  are  penned  in  at  night.  More  importantly, 
since  they  do  not  seem  to  let  body  temperatures 
float  upwards  with  ambient  temperatures  as  wild 
animals  do,  resulting  evaporation  requirements  are 
too  high  for  survival  without  drinking.  (Casey- 
Arizona) 
W72-08889 


THE  RAJASTHAN  CANAL  PROJECT, 

T.  Loftas. 

World  Crops,  Vol.  28,  No.  1,  p  20-23,  Janua- 
ry/February 1971. 14  fig. 

Descriptors:  'Irrigation  canals,  'Arid  lands, 
'Saline  soils,  'Social  aspects,  'Economic  impact, 
Political  aspects,  Land  use,  Land  reclamation. 
Rainfall,  Droughts,  Foreign  countries,  Asia, 
United  Nations. 
Identifiers:  'India,  'Thar  desert. 

The  Thar  Desert  of  the  Indian  state  of  Rajasthan  is 
325  miles  long  and  27  miles  wide  and  runs  along 
the  West  Pakistan  border.  For  much  of  the  year, 
the  temperature  is  100-125  degrees  F.  and  the 
mean  annual  rainfall  is  6-10  inches.  Droughts  and 
famine  are  common  and  there  is  an  old  Rajasthani 
saying  of  1  drought  year  in  three  and  1  famine  year 
in  eight.  When  completed,  the  Rajasthani  Canal 
will  stretch  291  miles  through  the  state  and  bring 
1.5  billion  cu  ft  daily  to  the  parched  soils.  The  im- 
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pact  on  the  state  will  be  incalculable.  FAO,  which 
is  carrying  out  the  project,  completed  an  aerial  soil 
survey  which  revealed  some  unexpected  large 
tracts  cr  saline  soil  in  projected  canal  irrigation 
areas;  carefully  planned  reclamation  programs  will 
be  initiated.  The  generally  increasing  realization  of 
the  necessity  for  cropping  intensification  in  irriga- 
tion projects  together  with  new  high-yielding  rice 
and  wheat  varieties  could  double  the  economic 
ceiling  for  irrigation  investment  to  as  much  as  860 
dollars/ha.  New  schemes  such  as  this  canal  which 
open  new  areas  to  agriculture  bring  problems  of 
social,  economic  and  agricultural  change  that 
become  inextricably  combined.  Because  it  would 
like  to  increase  the  scant  desert  population  along 
the  West  Pakistan  border,  India  will  encourage  a 
20  fold  increase.  (Casey-Arizona) 
W72-08891 


ESTIMATING    LEAF    WATER   CONTENT   BY 
REFLECTANCE  MEASUREMENTS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 

and  Water  Conservation  Research  Div. 

J.  R.  Thomas,  L.  N.  Namken,  G.  F.  Oerther,  and 

R.  G.  Brown. 

Agronomy  Journal,  Vol.  63,  No.  6,  p  845-847, 

November-December,  1971. 2  fig,  2  tab,  8  ref. 

Descriptors:  *Leaves,  'Optical  properties, 
•Moisture,  *Turgidity,  Regression  analysis, 
Agronomic  crops,  Water  balance,  Laboratory 
tests,  Cotton,  Corn  (Field),  Plant  morphology, 
Osmotic  pressure. 
Identifiers:  'Reflectance,  'Relative  turgidity. 

The  effects  of  plant  water  stress  on  reflectance  of 
light  from  leaves  of  several  important  agricultural 
crops  were  studied.  Fully  turgid  leaves  were  al- 
lowed to  air  dry  at  about  20  deg.  C.  Before  and 
after  drying,  the  leaves  were  weighed  and 
reflectance  measurements  were  made.  By  repeat- 
ing measurements  at  approximately  the  same  loca- 
tion on  the  same  leaves,  the  effects  of  factors  such 
as  variations  in  internal  structure  and  thickness 
were  minimized.  Regression  equations  were 
developed  expressing  reflectance  of  incident  light 
from  upper  leaf  surfaces  as  a  function  of  relative 
turgidity  and  water  content.  Internal  leaf  structure 
variations  associated  with  water  availability  during 
growth  resulted  in  low  water  status  predictability 
from  reflectance  measurements.  With  cotton,  the 
most  clear  reflectance  measurements  occurred  in 
wilting  leaves.  Within  the  relative  turgidity  range, 
reflectance  changes  were  less  than  normal  varia- 
tions. (Casey-Arizona) 
W72-08892 


DIURNAL  CHANGES  IN  COTTON  LEAF  AND 
PETIOLE  MOISTURE  CONTENT  AS  RELATED 
TO  ENVIRONMENTAL  MOISTURE  STRESS, 

Texas   A   and   M    Univ.,   El   Paso.   Agricultural 
Research  Station;  and  Texas  A  and  M   Univ., 
Pecos.  Agricultural  Research  Station. 
D.  E.  Longenecker,  and  P.  J.  Lyerly. 
Agronomy  Journal,  Vol.  63,  No.  6,  p  885-886, 
November-December  1971.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Cotton,  'Leaves,  'Water  balance, 
'Agronomic  crops,  'Moisture  content,  Timing,  Ir- 
rigation practices,  Moisture  stress,  Environmental 
effects,  Diurnal. 
Identifiers:  'Leaf  water  content,  'Petioles. 

The  search  continues  in  irrigated  cotton  produc- 
tion for  some  moisture-related  plant  condition  for 
use  as  a  criterion  of  when  to  apply  water.  Leaf 
properties,  originally  thought  promising,  appear 
unsuitable  because  leaf  moisture  fluctuates  too 
rapidly  on  an  hour-to-hour  basis  in  response  to 
changes  in  many  environmental  conditions.  Re- 
ports of  petiole  suitability  for  such  an  irrigation 
criterion  led  to  an  attempt  to  investigate  diurnal 
changes  in  petiole  moisture  and  to  correlate  them 
with  mature  leaf  moisture  changes.  Using 
gravimetric  moisture  determinations,  four  cotton 
varieties  were  studied  -  2  upland  and  2  American 
Pima.  The  data  indicate  that  petiole  is  strongly  re- 


lated to  the  internal  water  balance  of  the  plant  on 
both  a  diurnal  basis  and  with  increasing  environ- 
mental moisture  stress.  The  fresh  weight  petiole 
moisture  percentages  were  continuously  higher 
than  those  of  attached  leaves.  (Casey-Arizona) 
W72-08893 


INFLUENCE  OF  SOIL  WATER  STRESS  ON 
EVAPORATION,  ROOT  ABSORPTION,  AND 
INTERNAL  WATER  STATUS  OF  COTTON, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Plant  Sciences;  and  Agricultural  Research  Ser- 
vice, Temple,  Tex.  Soil  and  Water  Conservation 
Research  Div. 

W.  R.  Jordan,  and  J.  T.  Ritchie. 
Plant   Physiology,   Vol.   48,   No.   6,   p   783-788, 
December  1971.  5  fig,  32  ref. 

Descriptors:  'Leaves,  'Stomata,  'Soil-water- 
plant  relationships,  'Water  balance,  Resistance, 
Surfaces,  Soil  water,  Canopy,  Cotton, 
'Evapotranspiration,  Plant  physiology,  Root 
zone,  Texas,  Drought  tolerance,  Solar  radiation, 
Soil  temperature,  Energy  budget,  On-site  in- 
vestigations, 'Moisture  stress,  Semiarid  climates. 
'Plant  water  potential,  'Soil  water  potential, 
'Relative  water  content. 

Because  of  a  prolonged  drought  in  central  Texas, 
the  1969  summer  growing  season  provided  an  op- 
portunity for  field  study  of  the  water  status  of  cot- 
ton under  high  soil  water  stress.  The  field  study  of 
water  stress  is  important  because  field  conditions 
are  seldom  as  simple  as  laboratory  situations,  par- 
ticularly because  the  soil  water  potential  in  the 
root  zone  rarely  is  uniform  with  depth.  The  results 
illustrate  how  a  cotton  crop  may  continue  to  ex- 
tract water  from  the  soil  and  transpire  during 
periods  of  prolonged  drought.  Despite  low  soil 
water  potential  in  the  main  root  zone,  significant 
plant  evaporation  rates  were  maintained.  Absorp- 
tion rates  as  functions  of  soil  depth  were  maximal 
at  the  75  cm  level,  well  below  the  main  root  zone. 
Stomatal  resistances  stayed  constant  during  the 
daylight  hours  at  2.5  sec/cm  while  leaf  water 
potentials  were  approaching  -30  bars.  Continued 
extraction  was  made  possible  by  the  failure  of  the 
stomata  to  completely  close  in  response  to  the  low 
leaf  water  potentials.  Stomatal  sensitivity  to 
decreased  water  potentials  was  much  greater  in 
greenhouse  studies.  (Casey-Arizona) 
W72-08897 


SPRINKLER  TESTS  IN  CITRUS  ORCHARDS, 

Agricultural        Research        Inst.,        Tal-Amara 
(Lebanon).  Dept.  of  Irrigation. 
A.  Aboukhaled,  E.  L.  Kramer,  and  S.  Sarraf. 
Magon    Institut    de    Recherches    Agronomiques 
Liban,  Technical  Series,  Publication  No.  15,  Sep- 
tember 1971 ,  20  p.  2  fig,  5  tab,  15  ref. 

Descriptors:  'Sprinkler  irrigation,  'Citrus  fruits, 
'Orchards,  'Irrigation  practices,  'Irrigation  effi- 
ciency, Testing,  Irrigation  systems,  Arid  lands, 
Limiting  factors,  Costs,  Water  resources,  Crop 
production,  Water  loss,  Water  harvesting,  Water 
conservation,  Application  methods,  Water  utiliza- 
tion, Farm  management,  Flow  rates,  Calibrations, 
Pressure,  Winds,  Sprays,  Interception,  Evapora- 
tion control,  Water  management  (Applied),  Opera- 
tion and  maintenance. 

Identifiers:  'Draghose  systems,  'Low  angle  sprin- 
klers, Lebanon,  Semi-arid  lands. 


High  water  use  efficiency  in  irrigation  is  important 
in  arid  and  semi-arid  lands  where  water  resources 
are  limited  and  costly.  Various  sprinkler  practices 
are  evaluated  in  Lebanese  citrus  orchards  to  find 
methods  of  reducing  water  losses  without  reducing 
crop  yields  and  to  determine  crop  irrigation  needs 
(consumptive  use)  for  water  optimization.  Sprin- 
kler methods  give  good  control  of  water  applica- 
tions, as  shown  by  the  under- tree  sprinkler 
systems  tests  in  relatively  young  citrus  planta- 
tions. Uniformity  (Christiansen)  coefficients,  ap- 
plication rates,  water  losses  and  pattern  efficien- 
cies are  given  and  discussed  in  relation  to  climatic, 


growing  and  operating  conditions.  Sprinkler  flow 
rates  are  calibrated  under  various  pressures  and 
winds.  Gross  water  losses  (spray,  interception  and 
evaporation  losses)  are  evaluated.  Drag  hose 
systems  with  low  angle  sprinklers  is  satisfactory 
and  practical  for  irrigation  of  citrus  orchards  in 
Lebanon.  Total  water  losses  averaged  16  percent. 
Mean  application  rates  ranged  between  5.2  and 
1 1.0  mm/hr.  (Popkin-  Arizona) 
W72-08898 


BEHAVIOR  OF  CORN  AND  SORGHUM  UNDER 
WATER  STRESS  AND  DURING  RECOVERY, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Botany. 
M.  F.  Sanchez-Diaz,  and  P.  J.  Kramer. 
Plant   Physiology,   Vol.   48,   No.   6,   p  613-616, 
December,  1971.  3  fig,  36  ref. 

Descriptors:  'Corn,  'Moisture  stress,  'Drought 
resistance,  'Sorghum,  'Stomata,  Water  balance, 
Leaves,  Evapotranspiration,  Resistance,  Plant 
root  systems,  Plant  physiology,  Water  require- 
ments, Laboratory  tests. 

Identifiers:  'Leaf  water  potential,  'Leaf  water 
saturation  deficit. 

Sorghum  has  long  been  considered  one  of  the  most 
drought-resistant  crop  plants.  The  reasons  for  this 
have  been  obscure,  although  many  have  felt  that  it 
is  due  to  a  superior  root  system,  which  has  twice 
as  many  secondary  roots  per  unit  of  primary  root 
than  less  drought-resistant  plants  such  as  corn. 
Corn  (Zea  mays)  and  sorghum  (Sorghum  vulgare) 
were  grown  in  controlled  environment  chambers 
which  the  roots  completely  filled.  Therefore,  dif- 
ferences in  root  system  size  were  not  a  factor  in 
these  experiments.  Water  was  withheld  from  the 
plants  until  they  were  badly  wilted;  they  were  then 
rewatered.  At  various  points  in  water  stress  and 
after  rewatering,  stomatal  resistance,  leaf  water 
potential  and  leaf  water  saturation  deficit  were 
measured.  Com  stomata  showed  lower  resistances 
and  hence  higher  plant  water  losses  than  sorghum 
when  the  plants  were  well-watered.  There  was  lit- 
tle difference  in  water  potential  in  stressed  plants. 
Thus,  corn  loses  much  more  of  its  water  before  the 
stomata  close  in  response  to  stress  than  does 
sorghum.  This  smaller  ratio  of  leaf  water  content 
change  to  leaf  water  potential  change  is  charac- 
teristic of  drought-resistant  species.  (Casey- 
Arizona) 
W72-08899 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDHCS. 

Agricultural  Research  Service,  Washington,  D.C. 

Soil  and  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08903 


AGRICULTURAL  RESEARCH  SERVICE 
PRECD?ITATION  FACILITIES  AND  RELATED 
STUDIES:  VERO  BEACH,  FLA., 

Agricultural    Research     Service,     Athens,    Ga. 

Southeast  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08905 


AGRICULTURAL  RESEARCH  SERVICE 
PRECD?ITATION  FACILITIES  AND  RELATED 
STUDDZS:  TD7TON,  GA., 

Agricultural    Research     Service,     Athens,    Ga 

Southeast  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08906 


AGRICULTURAL  RESEARCH  SERVICI 
PRECIPITATION  FACILITIES  AND  RELATEI 
STUDDZS:  KLINGERSTOWN,  PA., 

Agricultural  Research  Service,  University  Park 
Pa.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-08914 
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AGRICULTURAL        RESEARCH        SERVICE 

PRECIPITATION  FACILITIES  AND  RELATED 

STUDIES:  COTTONWOOD,  S.  DAK., 

South  Dakota  School  of  Mines  and  Technology, 

Rapid  City.  Inst,  of  Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08915 


EVAPOTRANSPIRATION      IN      THE     GREAT 
PLAINS. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-08920 


EVAPOTRANSPIRATION  AND  SODL  CONSER- 
VATION SERVICE  IRRIGATION  OPERA- 
TIONS, 

Soil  Conservation  Service,  Washington,  D.C.  En- 
gineering Div. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-08922 


STREAM    DEPLETION    BY    WELLS    IN    THE 
SOUTH  PLATTE  BASES-COLORADO, 

Colorado  Div.  of  Water  Resources,  Denver. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-08947 


SOUL  AND  LEAF  NUTRITIONAL  STATUS  OF 
COCOA  PLANTINGS  ON  THE  EAST  AND 
WEST  COASTS  OF  MALAYA, 

Rubber  Research  Inst,  of  Malaya,  Kuala  Lumpur 

(Malaysia). 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08988 


MODELLING      WATER      QUALITY      FROM 
AGRICULTURAL  LANDS, 

Colorado   State   Univ.,   Fort   Collins.    Dept.   of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09077 


developed  in  tributaries  and  their  drainage  nets. 
Canyon-type  gullies,  deeply  entrenched,  extend 
many  miles  into  surrounding  countrysides.  A  new 
valley-slope  gully  and  erosion  cycle  also  was  in- 
itiated. Flooding  of  the  main  valley  was  alleviated 
but  gullying  has  disrupted  agricultural  land  and 
public  road  transport  nets.  Conservation  programs 
are  now  in  operation  in  many  of  the  tributary 
watersheds  to  control  the  gullying  and  hill-slope 
erosion.  Engineering  improvement  of  Missouri 
River  not  only  alleviated  flooding  but  created  siza- 
ble land  areas  which  are  now  utilized  for  agricul- 
tural and  other  practices.  One  unforeseen  problem 
involved  the  ownership  of  land.  Both  cases  illus- 
trate the  application  of  geomorphology  to  environ- 
mental control.  When  man  manipulates  the 
regimen  of  a  stream,  he  should  take  into  account 
all  possible  consequences  of  such  manipulation 
and  not  focus  his  attention  on  only  one  problem. 
(See  also  W72-08510)  (Knapp-USGS) 
W72-08511 


RELATIONSHD?  OF  EVAPOTRANSPHtATION 
TO  BUREAU  OF  RECLAMATION  PROJECT 
PLANNING  AND  OPERATIONS, 

Bureau  of  Reclamation,  Washington,  D.C.  Div.  of 

Water  and  Land  Operations. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08923 


USE  OF  EVAPOTRANSPIRATION  INFORMA- 
TION BY  STATE  WATER  RESOURCE  AGEN- 
CD2S, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08925 


DRRIGATION-ORDENTED    ET    MODELS    FOR 
THE  GREAT  PLAINS, 

Agricultural  Research  Service,  Kimberly,  Idaho. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08928 


EVAPOTRANSPHtATION    MODEL   FOR   DRY- 
LAND CROPS  FOR  THE  GREAT  PLAINS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08929 


EVAPOTRANSPBRATION  COMPONENTS  OF 
WATERSHED  MODELS  FOR  THE  GREAT 
PLAINS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08930 


SOIL  MODIFICATION  FOR  IMPROVING 
PLANT-WATER  RELATIONS  AND  EFFECTS 
ONET, 

Agricultural    Research    Service,    Sidney,    Mont. 
Northern  Plains  Soil  and  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08932 


ROLE         OF         PLANT         CANOPEES         ES 
EVAPOTRANSPIRATION, 

South  Dakota  State  Univ.,  Brookings. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08937 


EVAPOTRANSPBRATION  AND  THE  AERIAL 
ENVIRONMENT  AS  INFLUENCED  BY  WIND- 
BREAKS, 

Agricultural  Research  Service,  Manhattan,  Kans. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08938 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


MONITORING    EARTH    RESOURCES    FROM 
AERCRAFT  AND  SPACECRAFT, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08490 


A  PRELIMINARY  VEGETATIONAL 

RESOURCE    INVENTORY    AND    SYMPOLIC- 

-LEGEND  SYSTEM  FOR  THE  TUCSON-WIL- 

LCOX-FORT     HUACHUCA     TRIANGLE     OF 

ARIZONA, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08494 


EVALUATION    OF    WDLDLAND    RESOURCES 
OF  THE  NASA  BUCKS  LAKE  TEST  SITE, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08495 


A  LAND-USE  CLASSEFICATION  SYSTEM 
FROM  APOLLO  9  PHOTOGRAPHS  FOR  THE 
MISSISSIPPI-LOUISIANA  AREA, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08496 


STREAM  REGIMEN  AND  MAN'S  MANEPULA- 
TION, 

Indiana  Univ.,  Bloomington.  Dept.  of  Geology. 
R.  V.  Ruhe. 

In:  Environmental  Geomorphology,  Proceedings 
of  1st  Annual  Geomorphology  Symposia  Series, 
held  at  Binghamton,  N  Y,  Oct  16-17,  1970:  State 
University  of  New  York  at  Binghamton,  Publica- 
tions in  Geomorphology,  p  9-23,  August  1971.  7 
fig,  1  tab,  8  ref. 

Descriptors:  *Channel  improvement,  *Erosion, 
*Flood  control,  'Channel  erosion,  'Environmen- 
tal effects,  Gully  erosion,  Sedimentation,  Stream 
improvement,  *Iowa,  Missouri  River,  Floods, 
Water  law,  Regimen. 
Identifiers:  'Willow  River  (Iowa). 

Straightening  of  Willow  River,  Iowa,  was  the 
direct  cause  for  subsequent  deep  entrenchment 
and  widening  of  that  channel.  A  new  gully  cycle 


EFFECTS   OF   WATER   TABLE   HEIGHT   ON 
SODL  AERATION  AND  CROP  RESPONSE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08521 


FLOODS  OF  MAY  1968  IN  SOUTH  ARKANSAS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-08527 


COVERING    OPEN    DISTREBUTION     RESER- 
VODRS, 

Kramer,  Chin  and  Mayo,  Seattle,  Wash. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08535 


A   KINETIC   MODEL   OF   PHYTOPLANKTON 
GROWTH,  AND  ITS  USE  IN  ALGAL  CONTROL 
BY  RESERVOIR  MIXING, 
Municipal   Waterworks   of   Rotterdam   (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08559 


ON 


PIEDMONT 


DEEP  SEEPAGE 

WATERSHEDS, 

Clemson  Univ.,  S.  C.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08590 


HIDDEN  LAKE,  FRESNO  RIVER  BASIN, 
CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District.  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08629 


HOLLOW  CREEK  WATERSHED  PROJECT, 
SOUTH  CAROLINA  (FINAL  ENVHtONMEN- 
TAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08631 


SPRING  CREEK  CHANNEL  IMPROVEMENT, 
LOCAL  FLOOD  PROTECTION  PROJECT, 
SPRTNGDALE,  ARKANSAS  (FINAL  ENVHtON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Tulsa,  Okla. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  744-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  28,  1971.  23  p,  1  map, 
1  dwg. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


Descriptors:  'Arkansas,  *Flood  protection, 
•Channel  improvement,  'Flow  control,  Channel- 
ing, Streamflow,  Flash  floods,  Flood  frequency, 
Water  management  (Applied),  Inter-agency 
cooperation,  Excavation,  Dikes,  Landfills,  Land 
development,  Land  reclamation,  Wildlife  habitats, 
Project  planning,  Project  purposes.  Urban 
renewal. 

Identifiers:  'Environmental  impact  statements, 
•Spring  Creek  (Ark),  *Springdale  (Ark). 

The  Spring  Creek  project  will  be  located  in 
Washington  County,  Arkansas  and  includes 
straightening  and  enlarging  the  Spring  Creek  chan- 
nel to  provide  flood  protection  against  a  50-year 
frequency  flood  for  the  city  of  Springdale.  Ex- 
cavated materia]  from  this  channelization  will  be 
used  to  construct  training  dikes,  extend  the  airport 
runway,  and  reclaim  low  areas  of  adjacent  land. 
The  proposed  project  has  been  coordinated  with 
an  urban  renewal  plan  of  the  Urban  Renewal  Divi- 
sion, Department  of  Housing  and  Urban  Develop- 
ment. Flood  control  benefits  derived  from  the  pro- 
ject include  damage  reduction,  increased  land  use, 
advance  replacement  of  existing  improvements, 
and  elimination  of  the  threat  of  epidemics  and 
other  undesirable  flood  consequences.  Unavoida- 
ble adverse  environmental  effects  include  removal 
or  replacement  of  street  and  railway  bridges,  relo- 
cation of  power  and  telephone  lines,  removal  of 
some  existing  vegetation  with  resulting  reduction 
in  small  game  habitats,  and  elimination  of  songbird 
habitats.  Various  alternatives  were  rejected  for 
either  providing  inadequate  flood  protection  or 
more  pronounced  environmental  impact.  Com- 
ments of  concerned  agencies  are  included.  (Blank- 
Florida) 
W72-08633 


MIAMI  HARBOR,  FLORIDA-NAVIGATION 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Jacksonville,  Fla. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  838-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1971.  9  p,  1  map,  1 
append. 

Descriptors:  'Channel  improvement,  *Dredging, 
•Environmental  effects,  'Harbors,  'Navigation, 
Excavation,  Jetties,  Project  planning,  Channels, 
Water  quality,  Turbidity,  Aquatic  habitats, 
•Florida,  Spoil  banks,  Project  benefits,  Project 
purposes,  Water  pollution  effects. 
Identifiers:  *Environmental  impact  statements, 
•Miami  Harbor  (Fla.). 

A  six-mile  reach  of  the  existing  30-foot  Miami 
Harbor  Project  will  be  deepened  to  36-38  feet.  The 
channel  between  the  jetties  will  also  be  widened 
by  100  feet  for  commercial  navigation.  Miami  Har- 
bor is  located  in  Biscayne  Bay,  a  shallow  sound  on 
the  Atlantic  near  the  southern  end  of  Florida. 
About  5,000,000  cubic  yards  of  material  will  be 
dredged  from  the  existing  channel  and  placed  in 
two  upland  diked  areas  and  three  open-water 
disposal  areas.  Dredging  will  temporarily  degrade 
water  quality  and  destroy  benthic  invertebrates  in 
bottom  sediments  and  cover  those  in  open-water 
disposal  areas.  Consideration  was  given  to  several 
alternative  plans  from  32-foot  depth  improvement 
to  38  feet.  The  proposed  plan  best  serves  the  needs 
of  deep-draft  shipping  at  Miami  Harbor.  The  pro- 
ject will  have  some  adverse  short-term  envioron- 
mental  impact  on  marine  habitats,  but  social  gains 
from  increased  income  and  expanded  tourism  will 
be  of  long-term  benefit.  No  irreversible  commit- 
ments of  resources  are  expected.  (Horwitz- 
Florida) 
W72-08635 


MATAGORDA  SHD?  CHANNEL,  TEXAS-MA- 
INTENANCE DREDGING  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  666-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  15,  1971.  7  p,  1 
map. 

Descriptors:  *Texas,  *Environmental  effects, 
•Channel  improvement,  'Dredging,  Channel  ero- 
sion, Hydraulics,  Slopes,  Spoil  banks,  Turbidity, 
Impaired  water  quality,  Aquatic  animals,  Gulf  of 
Mexico,  Channels,  Bays,  Vegetation  effects, 
Vegetation  regrowth,  Disposal,  Landfills,  Aquatic 
habitats,  Water  quality. 

Identifiers:  'Matagorda  Ship  Channel  (Tex),  'En- 
vironmental impact  statements. 

The  Matagorda  Ship  Channel  is  a  navigation  pro- 
ject in  Calhoun  and  Matagorda  Counties,  Texas.  A 
deep-draft  portion  extends  from  the  Gulf  through 
Matagorda  Bay,  and  the  project  involves  dredging 
to  maintain  the  channel  at  its  authorized  width  of 
300  feet  and  a  depth  of  38  feet.  Spoil  will  be  par- 
tially discharged  in  open  Gulf  waters  and  in  exist- 
ing disposal  areas  paralleling  the  channel.  Environ- 
mental impacts  include  reduction  in  the  possibility 
of  marine  accidents  and  groundings,  coverage  of 
vegetation  on  banks  with  spoil,  disturbance  of 
biological  activity  between  the  water  and  channel 
bottom,  and  temporary  turbidity.  Adverse  impacts 
include  the  coverage  of  bank  vegetation  with  spoil; 
however,  this  should  regrow  naturally.  Temporary 
turbidity  is  unavoidable.  Alternatives  include 
foregoing  dredging;  however,  navigability  of  the 
channel  would  then  be  lost.  Alternative  dredging 
and  disposal  schemes  involve  disposal  in  open 
waters  and  on  land  adjacent  to  the  channel,  dump- 
ing on  land,  and  total  disposal  a',  sea.  These  alter- 
natives are  economically  prohibitive.  The  project 
will  induce  no  major  change  in  short  term  environ- 
mental use  and  it  will  maintain  local  productivity. 
(Grant-Florida) 
W72-08638 


STARKWEATHER  WATERSHED,  NORTH 
DAKOTA  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08640 


COTTONWOOD  CREEK  DAM,  IDAHO,  PRO- 
JECT (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08665 


WATERLOO,  IOWA,  LOCAL  PROTECTION 
PROJECT  (FINAL  ENVmONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Rock  Island,  111. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08666 


TYRONE,  BLAIR  COUNTY,  PENNSYLVANIA- 
LOCAL  FLOOD  PROTECTION  PROJECT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Baltimore,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  895-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971.  22  p,  1  map. 

Descriptors:  'Flood  control,  'Environmental  ef- 
fects, 'Dredging,  'Channel  improvement,  Project 
planning,  Flood  protection,  Dikes,  Floods,  Flood- 
walls,  Levees,  Channels,  Flumes,  Project 
benefits,  Treatment  f acuities,  Turbidity,  Water 
quality,  Pennsylvania. 

Identifiers:  'Environmental  impact  statements, 
'Blair  County  (Pa.). 

The  flood  control  project  is  located  on  the  Little 
Juniata  River  about  14  miles  northeast  of  Altoona, 
Pennsylvania.  The  project  is  an  integral  part  of  a 


multi-agency  metropolitan  development  project 
which  includes  the  construction  of  a  waste  water 
treatment  plant.  The  project  will  provide  flood 
protection  for  commercial,  municipal,  and  private 
buildings  in  Tyrone,  Pennsylvania.  Channelization 
will  include  dredging,  flume  construction,  a  diver- 
sion dike  and  tunnel,  levees,  and  flood  walls.  Tur- 
bidity may  increase  during  construction,  but  this  is 
not  expected  to  have  a  serious  impact  on  water 
quality.  No  adverse  impacts  on  fish  and  wildlife 
resources  are  expected.  Up-stream  flood  control 
reservoirs  were  considered  as  alternatives  and 
found  impractical  because  of  the  number  of 
streams  and  the  scarcity  of  dam  sites.  Relocation 
of  buildings  in  the  flood  plain  is  not  practical. 
Flood  protection  will  benefit  the  community  by 
encouraging  property  improvement.  There  will  be 
no  sacrifice  of  long  term  productivity  to  benefit 
short  term  users.  Irreversible  commitments  of 
resources  will  be  limited  to  the  labor  and  materials 
associated  with  construction.  Comments  of  in- 
terested agencies  are  included.  (Horwitz-Florida) 
W72-08667 


CORPUS  CHRISTI  SHD?  CHANNEL,  PORT 
ARANSAS  BREAKWATER,  TEXAS  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  541-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  1 ,  1971. 23  p. 

Descriptors:  'Texas,  'Breakwaters,  'Channel  im- 
provement, 'Harbors,  'Environmental  effects, 
Barriers,  Coastal  structures,  Navigation,  Ocean 
waves,  Wind  tides,  Waves  (Water),  Channeling, 
Turbidity,  Silts,  Sedimentation,  Economic  impact, 
Project  planning,  Project  purposes,  Dredging, 
Aquatic  habitats,  Commercial  fishing,  Sport  fish- 
ing. 

Identifiers:  'Environmental  impact  statements, 
'Port  Aransas  (Tex). 

Under  present  conditions,  wind  and  vessel 
generated  waves  enter  Port  Aransas  Harbor.  This  I 
causes  extensive  damage  to  vessels  and  mooring, 
facilities  and  creates  safety  hazards  in  refueling 
and  terminal  operations.  The  project  will  provide  a 
stone  breakwater  at  the  harbor  entrance  and  will 
realign  the  connecting  channel.  The  project's  en- 
vironmental impact  includes  wave  protection,  in-, 
creases  in  harbor  use  by  small  commercial  and: 
pleasure  crafe,  direct  benefits  through  a  reduction 
in  damage  caused  by  wave  action,  safer  naviga- 
tion, and  economic  benefits  through  improved 
commercial  and  sport  fishing.  Unavoidable  ad- 
verse environmental  effects  include  short-term 
turbidity,  siltation,  and  disturbance  of  marine  or- 
ganisms from  the  dredging  of  the  proposed  chan- 
nel and  the  filling  of  the  existing  connecting  chan- 
nel. Various  alternative  breakwater  designs  and 
orientations  were  investigated,  but  the  proposed 
plan  represents  the  most  feasible  method  to  pro- 
vide necessary  protection.  The  comments  of  con- 
cerned agencies  are  included.  (Blank-Florida) 
W72-08668 


NAVIGATION  PROJECT,  CATSKJXL  CREEK 
NEW  YORK  (FINAL  ENVIRONMENTAL  IM 
PACT  STATEMENT). 

Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa 
tion  Service  as  PB-198  896F,  $3.00  in  paper  copy 
$0.95  in  microfiche.  May  1971. 26  p,  1  plate. 

Descriptors:  'Channel  improvement,  'Enviror 
mental  effects,  'Navigation,  'Dredging,  Char 
nels,  Project  planning,  Depth,  Canal  constructor 
Rivers,  Navigable  waters,  Hudson  River,  Turbid 
ty,  Water  quality,  Wildlife  habitats,  Aquati 
habitats,  Project  benefits,  'New  York. 
Identifiers:  'Environmental  impact  statement' 
'Catskill  Creek  (N.Y.). 
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The  improvement  plan  provides  for  an  1800  foot 
flared  entrance  channel  that  will  taper  from  a 
width  of  250  feet  at  the  12  foot  contour  in  the  Hud- 
son River  to  a  width  of  100  feet  in  Catskill  Creek, 
all  at  a  depth  at  mean  low  water  of  12  feet.  An 
inner  channel  3500  feet  in  length,  10  feet  wide,  and 
8  feet  deep  at  mean  low  water  will  also  be  pro- 
vided. The  project  will  provide  passage  for  recrea- 
tional boats  and  tugs  with  tank  barges.  Channeliza- 
tion will  be  by  hydraulic  dredge  methods  with 
material  disposal  confined  by  retaining  dikes.  A 
temporary  increase  in  water  turbidity  will  occur 
during  construction,  but  it  will  have  a  minimum 
impact  on  water  quality.  No  adverse  impacts  upon 
fish  and  wildlife  resources  will  result.  The  alterna- 
tive considered  was  no  development  which  would 
retain  the  existing  environment  with  its  increasing 
oil  spill  hazards  for  tank  barges.  Irreversible  com- 
mitments of  resources  -vill  be  limited  to  construc- 
tion labor.  Comments  of  other  agencies  are  in- 
cluded. (Horwitz-Florida) 
W72-08669 


BLUE  EYE  CREEK  WATERSHED  PROJECT, 
ALABAMA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  875-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971. 44  p. 

Descriptors:  'Flood  control,  'Environmental  ef- 
fects, 'Channel  improvement,  *Land  manage- 
ment, Flood  protection,  Flooding,  Levees,  Struc- 
tural engineering,  Fisheries,  Agriculture,  Wildlife 
habitats,  Land  clearing,  Flood  plains,  Flood  plain 
zoning,  Flood  damage,  Non-structural  alterna- 
tives, Sedimentation,  Floodwater,  'Alabama, 
Land  resources,  Lakes,  Recreation,  Public  health, 
Social  impact. 

Identifiers:  'Environmental  impact  statements, 
'Taladega  County  (Ala),  'Calhoun  County  (Ala). 

The  proposal  involves  land  conservation  treatment 
supplemented  by  two  floodwater  retarding  struc- 
tures and  9.2  miles  of  channel  improvement  in 
Taladega  and  Calhoun  Counties,  Alabama. 
Favorable  effects  include  greater  agricultural  use 
of  the  flood  plain  and  reduction  of  flood  damage 
and  related  sanitation  problems.  The  project  will 
create  a  25  acre  lake  fishery  with  a  diverse  recrea- 
tional potential  and  allow  establishment  of  bird 
habitats.  Adverse  effects  include  destruction  of  a 
stream  fishery,  elimination  of  94  acres  of  wildlife 
habitat,  removal  of  25  acres  from  agricultural  and 
wildlife  use,  interruption  of  such  use  in  145  acres, 
and  reduction  of  farm  and  forest  game.  Alterna- 
tives considered  include  clearing  and  snagging  the 
channel,  construction  of  levees,  flood  plain  zon- 
ing, and  acquisition  of  flood  prone  areas.  These  al- 
ternatives were  considered  either  more  costly  or 
less  effective  than  the  selected  project.  Comments 
of  concerned  agencies  include  an  extensive 
response  by  the  Environmental  Defense  Fund. 
(Ilkson-Florida) 
W72-08671 


LOS  ESTEROS  RESERVOIR,  SANTA  ROSA, 
NEW  MEXICO  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Albuquerque,  New  Mex. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08672 


SMALL  FLOOD  PROTECTION  PROJECT  ON 
MILL  CREEK,  KENTUCKY,  OHIO  RIVER 
BASIN  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  653-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  17  p. 


Descriptors:  'Environmental  effects,  'Kentucky, 
'Channel  improvement,  'Flood  protection, 
'Drainage  programs,  Watersheds  (Basins),  Flood 
control,  Water  management  (Applied),  Wildlife 
habitats,  Environmental  sanitation,  Sanitary  en- 
gineering, Impaired  water  quality,  Pollutants, 
Public  health,  Channeling,  Drains,  Surface 
drainage,  Turbidity,  Project  planning,  Water 
resources  development,  Comprehensive  planning, 
Project  feasibility,  Alternate  planning,  Federal 
project  policy. 

Identifiers:  'Environmental  impact  statements, 
'Mill  Creek  (Ky). 

To  provide  relief  from  floods  occurring  about  one 
time  every  fifteen  years,  this  small  flood  protec- 
tion project  consists  of  channel  improvement  and 
associated  drainage  improvements  in  the 
southwestern  portion  of  Jefferson  County,  Ken- 
tucky. Due  to  the  flat  terrain,  inadequate  channel 
size,  and  restrictive  bridges  and  culverts,  flood 
discharge  from  the  creek  and  its  tributaries  is  in- 
adequate. Beneficial  environmental  impacts  of  the 
proposed  project  include  a  higher  level  of  flood  re- 
lief and  improved  drainage  control,  reduced  floods 
and  flood  duration  with  a  concomitant  reduction  in 
potential  health  hazard  caused  by  sewer 
discharges  and  contaminated  water.  Additionally, 
numerous  bridges  and  culverts  would  be  recon- 
structed or  modified  to  upgrade  the  county  and 
municipal  road  system  within  the  project  area.  Ap- 
proximately 3.5  miles  of  stream  bank  would  be 
lost,  adversely  affecting  the  wildlife  habitat.  There 
would  be  moderate  traffic  control  problems  and 
increased  turbidity  during  construction.  The  alter- 
natives of  no  action,  levee  construction,  and  en- 
largement of  the  existing  pumping  plant  were  con- 
sidered either  impractical  or  not  economically 
feasible.  Draft  statements  were  sent  to  federal, 
state  and  local  agencies;  their  comments  are  in- 
cluded. (Blank-Florida) 
W72-08673 


MULTI-LEVEL  OPTIMIZATION  OF  A  RESER- 
VOIR SYSTEM, 

W.  J.  Trott,  and  W.  W.  G.  Yeh. 
Preprint,  American  Society  of  Civil  Engineers  An- 
nual National  Environmental  Engineering  Meet- 
ing, St.  Louis,  Mo.  Oct  1971.  30  p,  5  ref,  3  tab,  12 
ref,  2  append. 

Descriptors:  'Reservoirs,  'Reservoir  design, 
'Systems  analysis,  Size,  Optimization,  Reservoir 
operation,  Dynamic  programming,  Numerical 
analysis,  Algorithms,  Cost-benefit  analysis, 
Reservoir  yield,  Project  planning,  Operations 
research,  Water  demand,  Cost-benefit  ratio. 
Identifiers:  'Water  resources  systems,  'Optimum 
design,  'Systems  engineering,  Schematic  dia- 
grams, Cost  curves. 

A  method  is  developed  to  determine  the  optimal 
design  of  any  system  of  reservoirs  with  series  and 
parallel  connections.  The  general  theory  is 
described  mathematically.  Systems  equations  are 
given  to  describe  the  initial  state  of  the  system  and 
the  movement  of  water  through  it.  The  optimal 
design  is  obtained  by  maximizing  the  net  benefits 
using  a  modified  gradient  procedure.  For  each  set 
of  reservoir  sizes  considered,  the  costs  are  com- 
puted from  storage  capacity  vs.  cost  curves; 
benefits  are  determined  by  finding  the  optimal 
operating  policy.  The  technique  was  applied  to  a  6- 
reservoir  system  and  the  numerical  solution  is 
given.  The  returns  from  the  sample  system  were 
assumed  to  be  derived  from  a  firm  water  contract 
at  a  single  demand  point.  This  contract  level  was 
obtained  by  solving  a  6-state  variable  dynamic  pro- 
graming problem  which  provided  the  optimal 
operating  policy.  (USBR) 
W72-08757 


BUFFALO  CREEK  AT  MEADOW  GROVE, 
NEBRASKA-LOUP  RIVER  FLOOD  CONTROL 
PROJECT,  COLUMBUS,  NEBRASKA  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Neb. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  081 F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  22,  1971.  28  p,  1 
plate,  2  tab. 

Descriptors:  'Environmental  effects,  'Nebraska, 
'Channel  improvement,  'Flood  control,  'Stream 
improvement,  Flood  protection,  Channeling, 
Channel  flow,  Channel  morphology,  Flood  recur- 
rence interval,  Water  management  (Applied),  Pro- 
ject planning,  Project  purposes,  Wildlife  habitats, 
Fisheries,  Public  health,  Aesthetics,  Check  struc- 
tures, River  basins,  Floodways. 
Identifiers:  'Environmental  Impact  Statements, 
'Buffalo  Creek  (Neb). 

The  project  for  channel  improvement  of  Buffalo 
Creek  at  Meadow  Grove,  Nebraska  involves  chan- 
nel enlargement  and  realignment  to  protect  against 
floods  having  a  4%  annual  chance  of  occurrence 
and  to  reduce  flood  damage  from  more  frequent 
storms.  Environmental  impacts  of  the  proposed 
action  include:  reduction  in  flood  damage,  reduc- 
tion of  the  threat  of  loss  of  life  from  floods,  im- 
provement of  overall  aesthetic  and  health  condi- 
tions, reduction  in  the  existing  wildlife  habitat,  and 
reduction  in  the  warm  water  fishery.  The  im- 
proved channel  will  replace  the  natural  stream, 
thus  eliminating  some  wildlife  habitat  and  stream 
fishery  due  to  construction.  Alternatives  to  the  ac- 
tion are  flood  plain  zoning,  flood  proofing, 
evacuation,  reservoirs,  levees,  channel  diversion, 
and  no  development.  Also  included  are  comments 
of  interested  agencies.  (Blank-Florida) 
W72-08827 


FLOOD     CONTROL     PROJECT,     RONDOUT 
CREEK  AND  WALLKILL  RIVER,  NEW  YORK 
AND   NEW   JERSEY;   (SOUTH   ELLENVILLE, 
N.Y.)  RONDOUT  CREEK  BASIN,  AND  SAND- 
BURG CREEK,  NEW  YORK  (FTNAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 
Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08828 


SNAGGING  AND  CLEARING  PROJECT,  PAINT 
CREEK  AT  PAX,  WEST  VIRGINIA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT), 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  671F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  1971. 24  p. 

Descriptors:  'West  Virginia,  'Environmental  ef- 
fects, 'Flood  protection,  'Channel  improvement, 
Distribution  patterns,  Shape,  Width,  Sediment 
control,  Stream  improvement,  Turbidity,  Channel- 
ing, Running  waters,  Stage-discharge  relations, 
Streamflow,  Water  conveyance,  Project  planning, 
Project  purposes,  Fish  stocking,  Aquatic  habitats. 
Identifiers:  'Environmental  impact  statements, 
'Paint  Creek  (Va.). 

Communities  located  along  a  two-mile  reach  of 
Paint  Creek  in  southwestern  Fayette  County, 
West  Virginia  are  subject  to  frequent  floods  which 
inundate  highways  and  lowlying  areas.  The 
proposed  project  will  remove  obstructions  from 
the  Paint  Creek  channel  to  reduce  flood  stages  at 
the  community  of  Pax.  The  configuration  of  the 
streambed  will  be  altered  only  where  the  accumu- 
lation of  bars,  snags,  or  debris  is  sufficient  to 
restrict  streamflow.  The  proposed  project  will  in- 
crease channel  discharge  capacity  resulting  in  an 
estimated  annual  reduction  in  flood  damages  of 
$10,200.  The  visual  and  habitat  characteristics  of 
the  stream  will  be  changed  by  the  removal  of 
riparian  brush  and  trees.  Unavoidable  adverse  en- 
vironmental effects  include  temporary  increase  in 
stream  turbidity  during  construction,  elimination 
of  trout  stocking  within  the  project  area,  and 
removal  of  cover  for  fish  and  wildlife  habitat.  Al- 
ternatives to  the  proposed  action  are  channeliza- 
tion, construction  of  flood  control  reservoir,  zon- 
ing, flood  proofing,  and  no  action.  Comments  of 
concerned  agencies  are  included.  (Blank-Florida) 
W72-08829 
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BUFFALO  CREEK  AT  MEADOW  GROVE, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  796F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1971.  23  p,  1  plate. 

Descriptors:  'Environmental  effects,  'Channel 
improvement,  'Flood  protection,  'Nebraska, 
Bank  erosion,  River  training,  Bank  stability,  Flood 
control,  Sediment  control,  Channels,  Wildlife 
habitats,  Aquatic  habitats,  Fish  management, 
Public  health,  Social  aspects,  Construction  costs. 
Identifiers:  'Environmental  Impact  Statements, 
'Buffalo  Creek  (Neb.),  'Elkhorn  River  (Neb.). 

The  project  involves  channel  enlargement  and 
realignment  of  Buffalo  Creek,  at  Meadow  Grove, 
Nebraska,  to  protect  against  floods.  The  project  is 
5,900  feet  in  length.  The  channel  has  a  low-flow 
width  of  20  feet  at  4  foot  depth.  The  basin  area  is 
characteristically  farm  land.  The  Creek  drains  into 
the  Elkhorn  River.  Environmental  impacts  consist 
of  a  reduction  in  property  flood  damage,  general 
improvement  of  aesthetic  and  health  conditions, 
reduction  in  existing  wildlife  habitat  and  of  the 
warm  water  fishery  in  the  Creek's  lower  reach, 
and  loss  of  the  natural  stream's  aesthetic  quality. 
Adverse  impacts  consist  of  loss  of  animal  habitats 
due  to  construction  and  tree  removal;  however, 
this  is  not  too  serious  because  the  habitats  are  not 
extensive.  A  downstream  fishing  loss  may  occur 
through  silting,  but  this  may  only  be  temporary. 
Alternatives  include  dam  construction,  levee  con- 
struction, and  floodproofing.  These  all  are  either 
too  costly  or  ecologically  disadvantageous.  Flood 
plain  zoning  already  exists.  No  change  in  short- 
term  land  usage  is  expected,  and  long-term  land 
productivity  should  increase.  Comments  of  con- 
cerned agencies  are  included.  (Grant-Florida) 
W72-08836 


YELLOW  CREEK  PORT  PROJECT  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Tennessee  Valley  Authority,  Chattanooga. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  738-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  30,  1971.  50  p,  4 
fig,  12  append. 

Descriptors:  'Social  impact,  'Environmental  ef- 
fects, 'Mississippi,  'Tennessee  Valley  Authority, 
'Harbors,  'Channel  improvement,  Regional 
economics,  Economic  impact,  Engineering  struc- 
tures, Port  authorities,  Water  quality,  Land  use, 
Dredging,  Industries,  Docks. 
Identifiers:  'Environmental  Impact  Statements, 
•Yellow  Creek  Port  (Tenn.). 

The  Yellow  Creek  Port  project  is  a  cooperative  un- 
dertaking by  the  Tennessee  Valley  Authority  (T- 
VA),  the  State  of  Mississippi,  and  local  govern- 
ment agencies  for  building  and  developing  a  river 
port  terminal  and  related  industrial  complex  on  the 
Yellow  Creek  Embayment  of  Pickwick  Landing 
Reservoir  located  on  the  Tennessee-Tombigbee 
Waterway  in  northeast  Mississippi.  The  purpose  is 
to  provide  for  economic  development  in  an  area 
characterized  by  a  low  standard  of  living  and  an 
underutilization  of  human  and  natural  resources. 
The  primary  impact  will  be  on  the  use  of  2,000 
acres  of  rural  land  for  industrial  development,  on 
water  quality  from  construction  activities  and  any 
spillage  of  cargo  at  the  dock,  and  on  air  quality 
from  construction  activities  and  any  discharges 
from  industries  locating  in  the  area.  Adverse  en- 
vironmental effects  are  temporary  and  result  from 
construction.  The  land  use  change  is  not  con- 
sidered significantly  adverse,  since  the  change  in- 
volves a  more  productive  use.  Alternate  sites  were 
examined,  but  the  present  one  was  clearly  superior 
because  of  water  depth,  land  base,  and  existing 
land  use.  Comments  of  concerned  agencies  are  in- 
cluded. (Nielsen-Florida) 
W72-08845 


CHOPTANK  RIVER,  CAROLINE  COUNTY, 
MARYLAND  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer,  District,  Baltimore,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  687D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  9,  1970.  30  p,  4  map, 
13  tab. 

Descriptors:  'Environmental  effects,  'Maryland, 
'Channel  improvement,  'Dredging,  'Navigation, 
Transportation,  Channel  flow,  Depth,  Width,  Tur- 
bidity, Suspension,  Water  pollution  effects,  Sedi- 
ment discharge,  Suspended  solids,  Silting,  Mor- 
bidity, Fish  eggs,  Spoil  banks,  Disposal,  Project 
planning,  Project  purposes,  Wildlife  habitats,  Ex- 
cavation, River  training. 

Identifiers:  'Environmental  Impact  Statements, 
'Choptank  River  (Md). 

The  proposed  project  would  provide  a  navigation 
channel  in  the  Choptank  River  from  Pealiquor 
Shoals  to  Denton,  Maryland.  Construction  will  in- 
volve approximately  2  miles  of  dredging  as  well  as 
placement  of  spoil  material  behind  earthen  dikes. 
Environmental  impacts  of  the  proposed  project  in- 
clude temporary  siltation  and  sedimentation 
caused  by  hydraulic  dredging,  disruption  of  land 
and  resident  wildlife  in  the  disposal  area,  and  some 
long-term  enhancement  of  both  commercial  and 
recreational  boating  due  to  the  presence  of  the 
channel.  Unavoidable  adverse  effects  will  result 
from  increased  turbidity  and  spoil  disposal.  To 
avoid  destruction  of  eggs  and  young  fish  from  tur- 
bidity and  silting,  it  is  recommended  that  the  con- 
tract specify  a  dredging  period  exclusive  of 
spawning  months.  Alternatives  are  'no  develop- 
ment' and  lesser  channel  dimensions.  A  draft  en- 
vironmental impact  statement  was  sent  to  various 
governmental  agencies  and  summaries  of  their 
comments  are  included.  (Blank-Florida) 
W72-08849 


MT.  ELBART  PUMPED-STORAGE  POWER- 
PLANT  FRYING  PAN-ARKANSAS  PROJECT, 
COLORADO  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08C. 
W72-08850 


MISSISSIPPI  RIVER,  EAST  BANK,  WARREN 
TO  WDLKTNSON  COUNTIES,  MISSISSIPPI, 
VICKSBURG-  YAZOO  AREAS  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Vicksburg,  Miss. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  968D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  1,  1971.  28  p,  1 
map,  5  tab,  1  chart. 

Descriptors:  'Mississippi,  'Environmental  ef- 
fects, 'Flood  protection,  'Levees,  Mississippi 
River  Basin,  River  basins,  Flood  plains, 
Floodgates,  Drainage  systems,  Pumping  plants, 
Wildlife  habitats,  Aquatic  habitats,  Recreation, 
Wetlands,  Wildlife  conservation,  Drainage  ef- 
fects, Engineering  structures,  Non-structural  al- 
ternatives, Cultivated  lands,  Adoption  of  prac- 
tices. 

Identifiers:  'Environmental  Impact  Statements, 
'Yazoo  River  (Miss). 

The  project  involves  construction  of  11.3  miles  of 
protective  loop-levee  with  related  interior  drainage 
and  pumping  facilities  to  provide  protection  to  10, 
100  acres  of  flood  plain  along  the  Yazoo  River. 
The  project  area  consists  of  farmland,  southern 
bottomland  hardwoods,  and  commercial  and  re- 
sidential land.  Environmental  effects  of  the  pro- 
ject include  improved  living  conditions  for  area  re- 
sidents, damage  to  wildlife  due  to  conversion  of 
4,300  acres  of  woodland  to  cropland,  damage  to 
fishery  resources  by  elimination  of  natural  over- 
flow, flood  protection  for  10,  100  acres  of  historic 
floodland,  and  loss  of  hunting  and  fishing  recrea- 


tion. Adverse  impacts  include  extensive  alteration 
of  natural  water-forest  habitats  due  to  woodland 
conversion  and  reduced  water  levels.  In  order  to 
mitigate  against  this  permanent  loss  a  1,000-acre 
green  tree  reservoir  will  be  acquired  within  the 
area  to  preserve  wildlife  and  fish  habitats.  Alterna- 
tives considered  include  two  alternate  levee  align- 
ments which  are  less  cost  effective,  and  non-struc- 
tural alternatives  which  are  inadequate  to  provide 
the  necessary  protection.  Environmental  ad- 
vantages of  no  development  were  insufficient, 
since  the  habitats  would  likely  be  lost  eventually 
regardless  of  the  project.  (Grant-Florida) 
W72-08853 


FTELD  MEASUREMENTS  IN  THE  DRAINAGE 
BASIN, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
K.  J.  Gregory,  and  D.  E.  Walling. 
Geography,    Vol.    56,    No.    253,    p.    277-292, 
November  1971. 8  fig,  32  ref. 

Descriptors:  'Geomorphology,  'Drainage  patterns 
(Geologic),  'Hydrologic  cycle,  'Demonstration 
watersheds,  'Education,  Hydrologic  equation, 
River  basins,  Sedimentology,  Hydrology,  Land 
forming,  Environmental  effects.  Drainage  density, 
Hydrogeology,  Streams,  Running  water,  Terrain 
analysis,  Slopes,  Measurement. 
Identifiers:  'Catchments. 

The  problems  of  teaching  geomorphology  stem,  in 
part,  from  the  problems  of  outlook  which  exist 
within  the  field.  Should  one  concentrate  on  the 
description  of  landforms  or  on  the  evolutionary 
processes  which  fashion  the  landscape.  The 
resolution  of  this  dilemma  will  be  achieved  when 
studies  of  contemporary  processes  of  develop- 
ment can  be  utilized  in  the  study  of  landforms  and 
when  information  from  the  2  fields  can  be  in- 
tegrated much  more  completely.  The  recent 
growth  of  geomorphology  has  been  paralled  by  in- 
creased research  and  substantial  success  in  related 
fields  such  as  hydrology  and  sedimentology, 
which  are  fields  that  have  much  to  offer  in  the  in- 
terpretation of  contemporary  geomorphological 
processes.  The  drainage  basin  is  now  generally 
acknowledged  to  be  a  fundamental  unit  of  study  in 
fluvial  geomorphology.  It  provides  many  opportu- 
nites  to  devise  and  to  expedite  fieldwork  projects 
which  illustrate  the  character  and  complexity  of 
fluvial  processes.  Such  a  system  may  be  envisaged 
as  having  4  main  components:  input,  interaction 
with  basin  characteristics,  losses  and  output. 
Specific  examples  of  the  various  components  are 
described  and  include  field  measurements  per- 
formed with  simple  equipment  while  demonstrat- 
ing the  complexity  of  the  dynamics  of  physical 
landscape  and  the  difficulties  inherent  in  its  study. 
(Casey-Arizona) 
W72-08884 


THE  RAJASTHAN  CANAL  PROJECT, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-08891 


THE  RIVER  NILE  ECOLOGICAL  SYSTEM:  A 
STUDY  TOWARDS  AN  INTERNATIONAL  PRO- 
GRAMME, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-08894 


THE  USE  OF  EVAPOTRANSPHtATION  INFOR 
MATION  IN  THE  FOREST  SERVICE, 

Forest  Service  (USDA),  Denver,  Colo.  Rocky 

Mountain  Region. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08924 


AN     EVAPOTRANSPHtATION    MODEL    FOB 
GREAT  PLAINS  GRASSLANDS, 

Texas  A  and  M  Univ.,  College  Station.  Dept. 

Range  Science. 

For  primary  bibliographic  entry  see  Field  02D. 
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W72-08927 


A  HYDRAULIC  MODEL  FOR  THE  SIMULA- 
TION OF  NON-HYSTERETIC  VERTICAL  UN- 
SATURATED FLOW  OF  MOISTURE  IN  SOILS, 
Institute    for    Land    and    Water    Management 
Research,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08942 


DERIVATION  OF  HYDROLOGIC  FREQUENCY 
CURVES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-08951 


LA  FARGE  LAKE,  KICK  A  POO  RIVER, 
WISCONSIN  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District.  St.  Paul,  Minn. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  918D,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  September  17,  1971.  523  p,  2 
fig,  4  plate,  4  map,  42  tab,  20  ref . 

Descriptors:  'Flood  protection,  'Environmental 
effects,  'Multiple-purpose  reservoirs,  Wisconsin, 
Organizations,  Administrative  agencies,  Flood 
control,  Fish  management,  Wildlife  conservation, 
Recreation,  Channel  improvement,  Flood  plain 
zoning,  Land  management,  Wildlife  habitats,  Pro- 
ject purposes,  Project  planning,  Dam  construc- 
tion. 

Identifiers:  'Kickapoo  River  (Wis.),  'Environ- 
mental Impact  Statements. 

The  proposed  plan  consists  of  a  multiple-purpose 
lake  for  flood  control,  enhancement  of  fish  and 
wildlife  resources,  and  recreation;  possible  future 
channel  enlargement  at  downstream  points;  and 
local  flood  protection  works  at  certain 
downstream  communities.  Most  of  the  existing 
flood  plain  will  be  submerged  for  a  distance  of 
about  12  miles  upstream  from  the  dam.  Of  the 
1 ,780  acres  that  would  be  dedicated  to  the  project, 
about  1 ,400  acres  would  be  used  for  recreational 
development.  The  formation  of  the  lake  could 
cause  some  changes  in  the  water  table,  affect  arte- 
sian pressures,  and  create  wet  or  unstable  areas. 
Plant  life  will  be  lost  to  create  the  conservation 
pool.  Reservoir  banks  between  conservation  pool 
level  and  the  top  of  the  flood  control  pool  will  be 
subject  to  periodic  inundation.  Due  to  existing 
marginal  wildlife  habitats,  only  limited  wildlife 
losses  are  expected.  Numerous  alternatives  were 
considered.  Comments  were  requested  from  ap- 
propriate state,  federal,  and  private  organizations. 
(Waldron-Florida) 
W72-09032 


SMALL  FLOOD  PROTECTION  PROJECT, 
NORTH  FORK,  NOLLN  RIVER  HODGEN- 
VH-LE,  KENTUCKY  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  903F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  12  p,  1  tab. 

Descriptors:  'Flood  control,  'Channel  improve- 
ment, 'Flood  protection,  'Environmental  effects, 
Administrative  agencies,  Projects,  Flood  plains, 
Levees,  Riparian  rights,  Wildlife  conservation, 
Banks,  Streams,  Headwaters,  Turbidity,  Water 
pollution  effects,  Fish,  Urbanization,  Federal 
government,  Water  resources  development.  State 
governments,  'Kentucky,  Aquatic  habitats,  Wil- 
dlife habitats. 

Identifiers:  'Nolin  River  (Ky.),  'Environmental 
Impact  Statements. 


The  local  flood  control  project  is  intended  to  clear 
the  headwater  flood  channel  and  streambank  un- 
dergrowth, by  selective  clearing  and  snagging.  The 
stream  flows  through  Hodgenville,  Kentucky.  The 
left  bank  is  primarily  urban,  and  the  right  bank  is 
primarily  farmland.  Both  banks  are  covered  with 
brush  and  various  sized  trees.  The  stream  is  pol- 
luted by  livestock  feeding  operations,  outdoor 
sanitary  facilities,  and  refuse  from  urban  busi- 
nesses. Consequently,  fish  and  wildlife  values  are 
low.  The  project  would  reduce  headwater  flood- 
ing, improve  the  quality  of  life,  and  increases  the 
productive  capability  of  adjoining  farmland.  The 
project  will  remove  some  habitat  for  both  terrestri- 
al and  aquatic  life.  The  project  is  expected  to  tem- 
porarily increase  turbidity  and  increase  the  possi- 
bility of  urbanization  in  presently  open  areas. 
Since  flood  damages  are  small,  levees  and  up- 
stream lakes  are  not  feasible.  The  'no-action'  alter- 
native would  result  in  the  loss  of  $1 ,800  in  annual 
benefits.  Comments  of  interested  agencies  are  in- 
cluded. (Waldron-Florida) 
W72-09033 


THE  NAVIGATION  PROJECT,  BRISTOL 
MARINA,  DELAWARE  RIVER,  BUCKS  COUN- 
TY, PENNSYLVANIA  (FINAL  ENVJJtONMEN- 
TAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  452F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  43  p,  2  plate,  1 
photo. 

Descriptors:  'Environmental  effects,  'Marinas, 
'Delaware  River,  'Boating,  'Dredging,  'Pennsyl- 
vania, Rivers,  Recreation  demand,  Recreation 
facilities,  Recreation  wastes,  Recreation,  Turbidi- 
ty, Water  quality,  Project  benefits,  Fish, 
Anadromous  fish,  Catadromous  fish,  Oil  pollu- 
tion, Economics,  Docks,  Water  pollution  sources, 
Water  sports,  Aquatic  habitats. 
Identifiers:  'Bristol  Marina  (Pa.),  'Environmental 
Impact  Statements. 

This  project  will  provide  much  needed  berthing  for 
small  craft.  The  plan  includes  an  entrance  channel, 
an  access  channel,  and  two  sheet  pile  breakwaters. 
The  site  is  within  the  Philadelphia  metropolitan 
area.  At  present  the  area  consists  of  a  drainage 
ditch  and  small  swamp,  having  no  useful  purpose 
or  recreational  value  and  possessing  poor  natural 
and  aesthetic  qualities.  The  berthing  and  service 
facilities  would  provide  economic  stimulus.  The 
project  would  replace  the  blighted  conditions  in  an 
old,  historic  site  by  making  the  area  an  attractive 
element  of  a  larger  park  and  recreational  develop- 
ment. No  adverse  effects  upon  fish  and  wildlife 
would  result.  Oil  pollution  due  to  increased  boat- 
ing will  be  minimized.  Dredging  will  create  a  tem- 
porary increase  in  turbidity,  but  dredging  will  be 
performed  and  timed  to  minimize  interference 
with  passage  of  anadromous  and  catadromous 
fish.  The  chosen  site  has  the  lowest  construction 
cost  and  possesses  some  historical  significance. 
There  were  no  appreciable  differences  in  the  en- 
vironmental impact  of  alternative  sites.  No  action 
would  fail  to  alleviate  the  unsatisfied  needs  of 
small  boat  owners.  The  marina  would  enhance 
local  short-term  environmental  use.  Fifteen  acres 
of  swamp  and  mudflat  would  be  destroyed.  Agen- 
cy responses,  two  maps,  and  a  photograph  of  the 
area  are  included.  (Dkson-Florida) 
W72-09034 


CHENA  RIVER  LAKES  FLOOD  CONTROL 
PROJECT,  FAIRBANKS,  ALASKA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09035 


SAN    ANTONIO    CHANNEL    IMPROVEMENT, 
SAN   ANTONIO   RIVER   AND   TRIBUTARIES, 


TEXAS    (FINAL    ENVIRONMENTAL    IMPACT 
STATEMENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 
For  primary  bibliographic  entry  see  Field  08 A. 
W72-09041 


FORT  MYERS  BEACH  CHANNEL,  FLORTOA- 
-NAVIGATION  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Jacksonville,  Fla. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  61  IF,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1 1 ,  1971 .  35  p,  1  plate, 
4  tab. 

Descriptors:  'Florida,  'Channel  improvement, 
'Dredging,  'Coastal  engineering,  Excavation, 
Navigation,  Shore  protection,  Open  channels,  In- 
lets (Waterways),  Turbidity,  Coasts,  Beach  ero- 
sion, Coastal  structures,  Shores,  Bottom  sedi- 
ments, Project  planning,  Project  purposes, 
Aquatic  habitats,  Commercial  fishing,  Regional 
economics,  Cost-benefit  ratio. 
Identifiers:  'Environmental  Impact  Statements, 
'Fort  Myers  Beach  (Fla). 

This  project  would  extend  the  existing  navigation 
channel  about  2000  feet  easterly  to  accommodate 
commercial  facilities.  40,000  cubic  yards  of 
material  would  be  dredged  with  a  benefit-cost  ratio 
computed  at  1.7  to  1.  The  extension  will  provide 
needed  vessel  maneuvering  space  while  the  ex- 
cavated material  will  be  pumped  to  a  badly  eroded 
beach.  Extension  of  the  channel  will  also  lessen 
the  chance  of  collisions  or  grouding  which  could 
cause  serious  oil  pollution.  IUnavoidable  adverse 
effects  include  the  destruction  of  approximately  7 
acres  of  existing  bottom  environment,  temporary 
water  turbidity,  and  alteration  of  gulf  bottom  by 
fill  placement.  The  only  practical  alternative  is  to 
abandon  the  project;  however,  failure  to  complete 
the  project  could  result  in  abandonment  of  pro- 
ject-related commercial  and  industrial  establish- 
ments. Except  for  the  loss  of  limited  quantities  of 
marine  life,  no  irreversible  or  irretrievable  com- 
mitments of  resources  is  expected  from  the 
proposed  construction.  Comments  of  interested 
agencies  are  included.  (Blank-Florida) 
W72-09042 


GREAT  LAKES  CONNECTING  CHANNELS- 
-WIDENING  AND  DEEPENING  BENDS  IN  ST. 
MARYS  RIVER,  MICHIGAN-PHASE  I  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

United  States  Lake  Survey,  Detroit,  Mich. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  855F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  24,  1971.  85  p,  1 
map,  1  tab. 

Descriptors:  'Environmental  effects,  'Channel 
improvement,  'Dredging,  Navigation,  Project  pur- 
poses, Project  benefits,  Navigable  rivers,  Spoil 
banks,  Great  Lakes,  Excavation,  Silting,  Turbidi- 
ty, Water  quality,  Water  pollution,  Nutrients, 
Bank  erosion,  Aquatic  life,  Aquatic  environment, 
Channels,  Recreation,  Fish  populations,  Water 
resources  development,  United  States,  Canada, 
Lake  Huron,  Lake  Superior. 
Identifiers:  'St.  Marys  River  (Mich.),  'Environ- 
mental Impact  Statements. 

The  project  consists  of  widening  six  channel  bends 
in  the  St.  Marys  River  to  improve  navigation 
between  Lake  Huron  and  Lake  Superior.  This  is 
expected  to  stimulate  utilization  of  the  channel  by 
larger  ships.  The  project  will  result  in  a  six  acre  en- 
largement of  an  existing  island  from  disposal  of 
dredged  material.  There  will  be  fish  kills  due  to 
blasting,  turbidity,  siltation,  and  nutrient  releases. 
The  disposal  island  will  disrupt  the  aquatic  life  of 
six  acres  of  river  bottom.  The  increased  wave 
wash  from  use  of  the  channel  by  larger  vessels 
may  contribute  to  shore  erosion  problems.  Alter- 
natives include:  use  of  tugboats  to  assist  larger 
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vessels,  restriction  of  larger  ships  from  the  chan- 
nel, and  alternative  methods  of  spoil  disposal. 
While  water  quality  and  recreation  will  temporari- 
ly suffer  from  the  project,  the  long-term  effects  of 
the  operation  cannot  be  accurately  predicted.  Con- 
struction of  the  disposal  island  may  have  long- 
term  recreation  benefits  and  the  channel  improve- 
ment will  provide  for  easier  and  safer  passage  of 
larger  vessels.  Comments  from  interested  agencies 
are  included.  (Brackins-Florida) 
W72-09043 


RAILROAD  CLOSURE  STRUCTURE,  BEACH 
CITY  LAKE,  SUGAR  CREEK,  OHIO  (DRAFT 
ENVDJONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09054 


HOUSTON  SHD?  CHANNEL,  TEXAS-MAI- 
NTENANCE DREDGING  (DRAFT  ENVHION- 
MENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  336-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  10,  1971.  9  p,  1 
map. 

Descriptors:  *Environmental  effects,  'Texas, 
•Channel  improvements,  *Dredging,  Channels, 
Benthic  fauna,  Benthic  flora,  Turbidity,  Suspen- 
sion, Impaired  water  quality,  Ships,  Anaerobic 
conditions,  Spoil  banks. 

Identifiers:  'Environmental  Impact  Statements, 
♦Houston  Ship  Channel  (Tex). 

The  project  involves  removal  and  disposal  of 
shoaled  materials  to  preserve  and  maintain  the 
ship  channel  into  Houston,  Texas.  The  growth  of 
Houston  since  channel  construction  in  1914  has 
brought  increased  industrialization  and  shipping. 
The  area  serves  as  both  a  major  deepwater  com- 
mercial port  and  a  recreational  port.  The  project 
will  benefit  man's  environment  through  preserva- 
tion of  low  cost  marine  transportation  facilities. 
The  area's  economy  is  dependent  on  the  channel. 
The  removal  of  shoal  materials  will  remove  or 
disturb  some  benthic  and  motile  organisms.  How- 
ever, the  upper  portion  of  the  channel  is  a  low 
quality  aquatic  habitat.  This  limits  significant 
ecological  effects.  Short-term  localized  turbidity 
will  result  from  dredging  and  disposal  activities. 
Malodorous  gases  and  unsightly  conditions  will 
also  result.  This  should  be  alleviated  through  con- 
trol measures  and  natural  processes.  Alternatives 
range  from  foregoing  the  maintenance,  leading  to 
severe  economic  losses,  to  disposal  in  leveed  areas 
in  open  water,  resulting  in  expensive  levee  con- 
struction and  maintenance.  (Nielsen-Florida) 
W72-09055 


BROOMFIELD,  COLORADO  WATER  TRANS- 
MISSION LINE,  PROJECT  WSP  CO-08-00-0110, 
BROOMFIELD,  COLORADO  (DRAFT  EN- 
VKONMENTAL  IMPACT  STATEMENT). 

Department  of  Housing  and  Urban  Development, 

Denver,  Colo.  Region  VUI. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-09056 


CORTE  MADERA  CREEK  FLOOD  CONTROL 
PROJECT,  MARIN  COUNTY,  CALDTORNIA 
(DRAFT  ENVKONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09057 


OPTIMAL     DESIGN     AND     OPERATION     OF 
WATER  RESERVOIRS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Industri- 
al Engineering. 
E.  S.  Lee. 


Completion  Report,  January  1972.  155  p,  50  fig,  24 
tab,  13  ref ,  3  append.  OWRR  C-1649  (No  3152)  (1). 

Descriptors:  *Model  studies,  'Optimization, 
•Water  resources,  'Multiple-purpose  reservoirs, 
Flood  control.  Design,  Management. 
Identifiers:  'Gradient  projection  method,  'Conju- 
gate gradient  method,  'Walnut  River  (Kans), 
'Poteau  River  (Okla). 

The  problem  considered  is  the  simultaneous  op- 
timization of  the  initial  design  and  the  operating 
policy  over  the  life  of  multiple  reservoir  systems 
with  multiple  purposes.  The  approach  is  based  on 
the  division  of  the  reservoir  into  two  imaginary 
water  storage  pools,  namely  the  conservation  pool 
and  the  flood  control  pool.  The  conservation  pool 
is  used  for  the  storage  of  water  for  various  uses 
such  as  water  supply,  water  quality  control, 
recreation,  and  fish  and  wildlife  conservation.  In 
order  to  define  these  two  imaginary  pools  and  to 
satisfy  the  pools'  purposes,  the  concepts  of 
lagrange  multiplier  and  parameter  optimization  are 
used.  Two  different  systems,  namely  the  Walnut 
River  basin  and  the  Poteau  River  basin,  are  used  to 
demonstrate  the  approach.  The  data  used  for  these 
two  systems  are  furnished  by  the  Corps  of  En- 
gineers and  the  Kansas  Water  Resources  Board. 
Two  recent  versions  of  the  nonlinear  programming 
technique,  namely  the  generalized  reduced 
gradient  technique  and  the  gradient  projection 
technique,  are  used  to  obtain  the  optimum  of  the 
water  resources  model. 
W72-09062 


THE   SERIAL   CORRELATION   IN   A   SIMPLE 
DAM  PROCESS, 

Goteborg  Univ.  (Sweden). 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09067 


ALTERNATIVE    APPROACHES    TO    WATER 
RESOURCE  SYSTEM  SIMULATION, 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-09079 


WATER  RESOURCES  SYSTEMS  ANALYSIS, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09085 


A  HISTORY  OF  THE  LAKE-WEED  INFESTA- 
TION OF  THE  ROTORUA  LAKES  AND  THE 
LAKES  OF  THE  WATOATA  HYDRO-ELECTRIC 
SYSTEM, 

Auckland  Univ.  (New  Zealand). 

V.  J.  Chapman. 

N  Z  Dep  Sci  Ind  Res  Inform  Ser.  78:  5-52.  1970.  II- 

lus.  Maps. 

Identifiers:  Electric,  Fishery,  Herbicides,  History, 

Infestation,  Lakes,  Management,  New  Zealand, 

Rotorua,  System,  Trout,  Wairata,  Weed. 

The  problems  involved  in  weed  control  using  her- 
bicides and  management  of  the  lake  areas  in  order 
to  maintain  a  balanced  ecosystem  essential  to  the 
trout  fishery  and  other  lake  resources  are 
discussed. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W72-09135 

4B.  Groundwater  Management 


WATER  RESOURCES  OF  DORCHESTER  AND 
TALBOT  COUNTffiS,  MARYLAND, 

Geological  Survey,  Parkville,  Md. 
F.  K.  Mack,  W.  E.  Webb,  and  R.  A.  Gardner. 
Maryland  Geological  Survey  Report  of  Investiga- 
tions No  17,  1971.  107  p,  39  fig,  16  tab,  47  ref,  ap- 
pend. 


Descriptors:  'Water  resources,  'Groundwater, 
'Surface  waters,  'Maryland,  'Hydrologic  data, 
Basic  data  collections,  Water  yield,  Water  quality, 
Salinity,  Chesapeake  Bay,  Groundwater  recharge, 
Aquifer  characteristics.  Water  wells,  Transmis- 
sivity,  Water  users,  Streamflow,  Water  supply, 
Projections,  Water  levels,  Chemical  analysis, 
Hydrographs. 

Identifiers:  'Dorchester  County  (Md),  'Talbot 
County  (Md). 

Groundwater  is  abundant  in  and  near  Dorchester 
and  Talbot  Counties,  Maryland,  but  fresh  surface- 
water  supplies  are  not  readily  available.  Water  in 
streams  in  the  nontidal  areas  and  in  the  explored 
aquifers  is  satisfactory  for  most  purposes.  How- 
ever, water  in  Chesapeake  Bay  and  most  of  the 
tidal  reaches  of  its  tributaries  is  too  saline  for  a 
water  supply.  The  groundwater  resources  near 
Cambridge  and  Easton  are  adequate  for  present 
needs,  and  should  supply  anticipated  demand  until 
at  least  the  year  2000.  Groundwater  is  available 
from  two  sources:  (1)  water  in  the  artesian 
aquifers  (transmissibility  of  30,000  to  45,000  gpd 
per  ft)  (2)  water  in  the  shallow  groundwater  reser- 
voirs that  are  subject  to  local  replenishment  by 
precipitation.  Water  use  (excluding  withdrawals 
for  cooling  electric  power  generators)  totaled  11 
mgd  in  1960.  Pumpage  of  groundwater  averaged  10 
mgd,  and  pumpage  of  surface  water,  mainly  for  ir- 
rigation, averaged  1  mgd.  (Woodard-USGS) 
W72-08500 


GROUND-WATER  CONDITIONS  DURING  1970 
IN  INDIAN  WELLS  VALLEY,  CALD70RNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  H.  Koehler. 

Geological  Survey  Open-file  Report,  November 

26,  1971. 19  p,  5  fig,  4  tab,  5  ref. 

Descriptors:  'Groundwater,  'Hydrogeology, 
'Water  wells,  'Water  quality,  'Hydrologic  data, 
California,  Basic  data  collections,  Water  level 
fluctuations.  Withdrawal,  Pumping,  Water  yield, 
Aquifers,  Groundwater  recharge,  Hydrographs, 
Chemical  analysis,  Water  supply. 
Identifiers:  'Indian  Wells  Valley  (Calif). 

Water-level  measurements  were  made  in  about  130 
wells  in  Indian  Wells  Valley,  California,  in  1970. 
The  average  water-level  decline  in  six  wells  in  the 
intermediate  area  between  September  1969  and 
October  1970  was  1 .8  feet.  This  is  0.4  foot  less  than 
the  average  decline  in  the  same  wells  the  previous 
year.  The  water-level  decline  in  the  Inyokern  area 
was  greater  than  in  previous  years.  The  water  level 
in  the  Ridgecrest  area  did  not  change  significantly 
in  1970.  The  total  pumpage  from  Indian  Wells  Val- 
ley during  1970  was  about  14,000  acre-feet,  an  in- 
crease of  about  4  percent  over  1969.  Thirty-six 
water  samples  were  collected  from  24  wells  in  In- 
dian Wells  Valley  in  1970  for  chemical  analysis. 
This  water  used  by  the  Naval  Weapons  Center  is 
low  in  dissolved-chemical  constituents  and  has  not 
changed  significantly  since  1962.  Water  samples 
from  4  wells  owned  by  Indian  Wells  Valley  County 
Water  District  had  higher  dissolved-solids  concen- 
trations than  samples  from  the  same  wells  in  1959. 
(Woodard-USGS) 
W72-08505 


GEOLOGY  AND  GROUND-WATER  SYSTEM  IN 
THE  GILA  RTVER  PHREATOPHYTE  PROJECT 
AREA,  GRAHAM  COUNTY,  ARIZONA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-08509 


AQUD7ER     PERFORMANCE    TESTS    UNDER 
TWO-PHASE  FLOW  CONDITIONS, 

Alabama  Univ.,   University.  Natural  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08591 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Effects  on  Water  of  Man's  Non-Water  Activities — Group  4C 


STATE  MANAGEMENT  OF  GROUND  WATER 

MINING:    A    SYSTEM    BASED    ON    POLICY, 

FACT    AND    THEORY;    FUNDINGSLAND    V. 

COLORADO  GROUND  WATER  COMM.,  468  P. 

2D  835  (COLO.  1970), 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08763 


DION  AND  MANGANESE  REMOVAL  BY  SPLIT 
FLOW  TREATMENT, 

Eau  Claire  Dept.  of  Public  Works,  Wis. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08856 


WATER    CONSERVATION    BY    BARRIER    IN- 
JECTION, 

Nassau  County   Dept.   of  Public   Works,   Long 

Island,  N.Y. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08861 


THE  EFFECT  OF  ORGANIC  MATERIALS  ON 
IRON  REMOVAL  IN  GROUND  WATER, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08869 


KON  AND  MANGANESE  PRECIPITATION  IN 
LOW  ALKALFMTY  GROUNDWATERS, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08872 


STREAM    DEPLETION    BY    WELLS    IN    THE 
SOUTH  PLATTE  BASIN-COLORADO, 

Colorado  Div.  of  Water  Resources,  Denver. 

J.  A.  Danielson,  and  A.  R.  Qazi. 

Water  Resources  Bulletin,  Vol  8,  No  2,  p  359-366, 

April  1972.  5  fig,  1  tab,  3  ref . 

Descriptors:      'Conjunctive      use,      'Colorado, 
•Return    flow,    'Surface-groundwater    relation- 
ships, 'Irrigation  wells,  Irrigation  water,  Alluvi- 
um, Base  flow,  Water  rights,  Prior  appropriation. 
Identifiers:  'South  Platte  Basin  (Colo). 

Drought  conditions  combined  with  unproved  well 
technology  resulted  in  a  large  amount  of  well 
development  in  the  South  Platte  valley  of 
Colorado  during  the  period  1952-56.  These  wells 
were  used  for  supplemental  supply  in  many  cases, 
but  the  application  of  sprinkler  irrigation  brought 
many  acres  of  dry  land  into  irrigated  production. 
As  a  result  of  the  groundwater  withdrawal,  senior 
surface  appropriators  found  a  decreasing  amount 
of  water  available  in  the  streams.  The  legislature, 
observing  the  doctrine  of  prior  appropriation, 
ruled  that  all  surface  and  groundwater  in  a  tributa- 
ry would  be  treated  and  administered  as  one 
resource.  Analysis  of  a  segment  of  the  river  was 
made  with  careful  determination  of  all  inflow  and 
outflow  in  the  study  reach  to  include  correlations 
required  to  determine  ungaged  side-channel  in- 
flow and  unmetered  irrigation  wells.  Wells  have  in- 
tercepted normal  return  flows  to  the  river  resulting 
in  a  decreased  amount  of  surface  water  during  the 
irrigation  season.  Stream  depletion  appears  to 
equal  the  expected  consumptive  use  of  well  water 
which  ranged  between  40%  to  50%  of  the  ground- 
water extraction.  (Knapp-USGS) 
W72-08947 


NONSTEADY  FLOW  TO  A  WELL  WITH  TIME 
DEPENDENT  DRAWDOWN, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  En- 
gineering. 

R.  A.  Williams,  R.  Y.  Lai,  and  G.  M.  Karadi. 
Water  Resources  Bulletin,  Vol  8,  No  2,  p  294-303, 
April  1972. 6  fig,  7  ref. 


Descriptors:  'Groundwater  movement,  'Un- 
steady flow,  'Artesian  aquifers,  'Drawdown, 
Water  yield,  Transmissivity,  Aquifer  charac- 
teristics, Mathematical  studies,  Water  levels, 
Water  table,  Aquifer  testing,  Specific  capacity, 
Confined  water. 

Confined  flow  toward  a  single  well  of  finite  radius 
in  an  extensive  aquifer  of  uniform  transmissibility 
was  studied  under  the  assumption  of  time-depen- 
dent drawdown.  Three  particular  cases  were  con- 
sidered: (a)  linear  drawdown  (including  constant 
drawdown;  (b)  exponential  drawdown;  (c)  periodic 
(sinusoidal)  drawdown.  The  differential  equation 
governing  unsteady  axial  symmetric  flow  toward  a 
single  well  in  a  confined  aquifer  was  solved  for  the 
three  different  situations  by  the  use  of  the  Laplace 
transform  method.  The  resulting  expressions  are 
integrated  by  adapting  a  modified  Gemant  scheme. 
General  computer  programs  were  developed  and 
operated  for  several  combinations  of  charac- 
teristics. The  results  were  plotted  to  show  the  ef- 
fect of  time  dependent  drawdown  on  the  variation 
of  the  well  discharge  and  the  piezometric  head  dis- 
tribution. (Knapp-USGS) 
W72-08949 


A  SYSTEMS  STUDY  OF  FUTURE  GROUND- 
WATER DEVELOPMENT  COSTS  IN  THE 
CHICAGO  REGION, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08972 


HYDROGEOLOGY  OF  THE  USSR,  VOL  13: 
THE  VOLGA-KAMA  RIVER  REGION 
(GD3ROGEOLOGIYA  SSSR.  TOM  XDX 
POVOLZH'YE  I  PRIKAM'YE). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-09006 


PROCESS  FOR  COLLECTING  AND  STORING 
FRESH  WATER  IN  EARTH, 

For  primary  bibliographic  entry  see  Field  03B. 
W72-09021 


GEOTHERMAL  LEASING  PROGRAM  (DRAFT 
ENVDIONMENTAL  IMPACT  STATEMENT). 

Department  of  the  Interior,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  102D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971.  58  p,  3  fig,  2 
append. 

Descriptors:  'Environmental  effects,  'Geother- 
mal  studies,  'Water  resources  development,  Natu- 
ral resources,  Groundwater,  Groundwater 
resources,  Groundwater  mining,  Project  purposes, 
Project  benefits,  Geology,  Energy,  Electric  power 
production,  Water  resources,  Regulation,  Land 
use,  Water  quality,  Waste  water  (Pollution),  Water 
pollution,  Water  pollution  control,  Wildlife 
habitats,  Land  subsidence,  Federal  government, 
Saline  water,  Fish,  Silting. 

Identifiers:  'Environmental  Impact  Statements, 
'Geothermal  resources,  Geothermal  Steam  Act  of 
1970,  National  Environmental  Policy  Act. 

The  major  federal  action  involved  is  the  leasing  for 
development  of  federally  owned  geothermal 
resources.  Geothermal  reservoir  systems  are  of 
two  main  types:  vapor  dominated  systems  and  hot- 
water  systems.  Because  of  the  wide  geographical 
distribution  of  the  lands  involved,  the  extreme 
range  of  ecological  and  geological  factors  in- 
volved, and  limited  experience  in  geothermal 
resource  development,  only  a  general  description 
of  potential  environmental  effects  is  made.  En- 
vironmental effects  on  the  land  and  land  use,  sur- 
face water,  groundwater  and  the  geothermal  reser- 
voirs are  included.  These  effects  are  outlined  at  six 
stages  of  development:  exploration,  test  drilling, 
production  testing,  field  development,  power- 
plant  and  power-line  construction,  and  full  scale 


operations.  The  only  alternatives  would  be  post- 
ponement or  refusal  to  develop  the  energy 
resources;  however,  energy  needs  would  have  to 
be  met  from  other  sources  such  as  fossil  fuel 
plants  which  could  have  a  greater  impact  on  the 
environment.  Proposed  rules  for  leasing  and 
operation  of  the  projects  are  included.  (Brackins- 
Florida) 
W72-09044 


FINDING  NATURAL  RECHARGE  PATTERNS 
AND  ABSTRACTION  PHASES  TO  MAXIMISE 
YIELD  OF  AQUIFERS, 

Water  Research  Association,  Marlow  (England). 

Resources  Group. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09066 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau       (France).       Laboratoire       d'- 

Hydrogeologie  Mathematique. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09076 

4C.  Effects  on  Water  of 
Man's  Non- Water 
Activities 


ENVIRONMENTAL  GEOMORPHOLOGY. 

Proceedings  of  1st  Annual  Geomorphology  Sym- 
posia Series,  held  at  Binghamton,  N.Y.,  Oct  16-17, 
1970,  D.  R.  Coates,  editor,:  State  University  of 
New  York  at  Binghamton,  Publications  in 
Geomorphology,  August  1971.  262  p. 

Descriptors:  'Geomorphology,  'Environmental 
effects,  Water  resources  development,  'Highway 
effects,  'Urbanization,  Floods,  Erosion,  Sedi- 
mentation, Social  aspects,  Beach  erosion, 
Hydrogeology. 
Identifiers:  'Environmental  geomorphology. 

This  seminar  is  a  sampling  of  the  type  of  work  now 
being  done  in  environmental  geomorphology.  En- 
vironmental geomorphology  is  the  practical  use  of 
geomorphology  for  the  solution  of  problems  where 
man  wishes  to  transform  landforms  or  to  use  and 
change  surficial  processes.  Its  study,  interpreta- 
tion, and  planning  include  land-fill  operations, 
groundwater  mining  and  subsidence,  streamflow 
regime  upsets,  and  hillslope  modifications.  In  ad- 
dition, environmental  geomorphology  includes  ex- 
traction of  surficial  materials,  and  protection  of 
landscapes  which  benefit  man.  The  goal  for 
geomorphic  environmental  studies  is  to  minimize 
topographic  distortions  and  to  understand  the  in- 
terrelated processes  necessary  in  restoration,  or 
maintenance,  of  the  natural  balance.  The  objec- 
tives of  this  symposium  are  to  demonstrate  that 
geomorphology  can  play  an  important  part  in 
providing  solutions  for  some  environmental 
problems,  illustrate  the  current  status  of  environ- 
mental geomorphology  in  some  areas,  and  provide 
some  educational  guidelines.  (See  W72-08511  thru 
W72-08516)  (Knapp-USGS) 
W72-08510 


STREAM  REGIMEN  AND  MAN'S  MANIPULA- 
TION, 

Indiana  Univ.,  Bloomington.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08511 


DEBRIS       AVALANCHES-A       GEOMORPHIC 
HAZARD, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-08512 


LAND  SURFACE  FORM  IN  FLOOD  HYDROLO- 
GY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  on  Water  of  Man's  Non-Water  Activities 


For  primary  bibliographic  entry  see  Field  02E. 
W72-08513 


FORMS  AND  CYCLES  IN  BEACH  EROSION 
AND  DEPOSITION, 

Columbia  Univ.,  New  York.  Teachers  Coll. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-08514 


NATURAL  AND  MAN-INDUCED 

DISTURBANCES  OF  PERMAFROST  TERRANE, 

Cold  Regions  Research  and  Engineering  Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-08515 


IMPACT  OF  HIGHWAYS  ON  THE 
HYDROGEOLOGIC  ENVHtONMENT, 

Pennsylvania  State  Univ.,  University  Park.  Coll. 
of  Earth  and  Mineral  Sciences. 
R.  R.  Parizek. 

In:  Environmental  Geomorphology,  Proceedings 
of  1st  Annual  Geomorphology  Symposia  Series, 
held  at  Binghamton,  N  Y,  Oct  16-17,  1970:  State 
University  of  New  York  at  Binghamton,  Publica- 
tions in  Geomorphology ,  p  1 5 1  - 1 99 ,  August  1 97 1 .  9 
fig,  7  tab,  61  ref. 

Descriptors:  'Highway  effects,  'Highways, 
'Hydrogeology,  'Environmental  effects,  'Sedi- 
mentation, 'Water  pollution  sources,  Storm  ru- 
noff, Roads,  Water  pollution  effects,  Deicers, 
Salts. 
Identifiers:  Environmental  damage. 

Highways  may  have  favorable  or  unfavorable  in- 
fluences on  our  environment.  The  presence  or 
absence  of  deep  cuts  and  extensive  fills  can 
produce  a  large  variety  of  transformations  on  the 
terrain  and  in  the  hydrogeologic  environment. 
Such  possible  changes  include  beheading  of 
aquifers,  development  of  extensive  groundwater 
drains,  damage  and  pollution  of  water  supplies, 
changes  in  groundwater  and  surface-water  divides 
and  basin  areas,  reduction  of  induced  streambed 
infiltration  rates,  siltation  of  channels,  obstruction 
of  groundwater  flow,  and  changes  in  runoff  and 
recharge.  Changes  occur  by  economic  activity 
stimulated  by  the  highway.  Sanitary,  industrial, 
and  solid  wastes  may  be  disposed  of  in  an  un- 
satisfactory manner.  Pollution  may  result  from 
maintenance  procedures  used  to  control  weeds,  in- 
sects, snow  and  ice,  and  from  exposed  stock  piles 
of  chemicals  used  for  these  purposes.  (See  also 
W72-08510)  (Knapp-USGS) 
W72-08516 


AHtPORT  IN  THE  LAKE, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-08541 


ANOTHER  VD2W  OF  THE  LAKE  AHtPORT, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-08542 


EFFECTS  OF  ROAD  SALT  ON  A  VERMONT 
STREAM, 

Forest  Service  (USDA),  Milwaukee,  Wis.  Eastern 

Region. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08808 


AGRICULTURAL  RESEARCH  SERVICE 
PRECD7ITATION  FACILITDES  AND  RELATED 
STUDD2S:  EKALAKA,  MONT. 

Agricultural    Research    Service,    Sidney,    Mont. 
Northern  Plains  Soil  and  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-08910 


(FLORDDA  ATTORNEY  GENERAL'S  OPINION 
ON  ANNEXATION  OF  TERRITORY  BEYOND  A 
RIVER), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09049 

4D.  Watershed  Protection 


SOME    RESULTS    OF    INVESTIGATIONS    ON 

EROSION    CONTROL    IN    WINTER    WHEAT 

STANDS  (TN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08576 


TEKAMAH-MUD  CREEK  WATERSHED, 
NEBRASKA  (FINAL  ENVmONMENTAL  IM- 
PACT STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
Watershed  Planning  Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  326-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  26,  1971.  36  p,  1 
map,  2  tab. 

Descriptors:  'Environmental  effects,  'Nebraska, 
'Flood  control,  'Erosion  control,  'Multiple  pur- 
pose reservoirs,  'Reservoir  construction,  Deten- 
tion reservoirs,  Watersheds  (Basins),  Watershed 
management,  Gully  erosion,  Soil  erosion,  Flood 
damage,  Land  management,  Sedimentation,  Com- 
munity development,  Employment  opportunities, 
Project  planning,  Regional  economics,  Economic 
impact. 

Identifiers:  'Burt  County  (Neb.),  *Tekamah-Mud 
Creek  watershed  (Neb),  'Environmental  impact 
statements. 

Intensive  land  use  and  lack  of  conservation  prac- 
tices have  resulted  in  frequent  flooding  and  an  ac- 
celerated erosion  cycle  in  Burt  County,  Nebraska. 
This  project  is  to  be  carried  out  by  local  sponsor- 
ing organizations  with  federal  assistance.  It  con- 
sists of  one  multiple-purpose  reservoir  with 
storage  capacity  for  recreation,  floodwater,  and 
sediment;  four  combination  floodwater  retarding- 
grade  stabilization  structures;  and  ten  grade  sta- 
bilization structures.  Favorable  environmental  ef- 
fects of  the  project  include  reduction  of  erosion 
and  land  destruction;  reduction  in  floodwater  and 
sediment  damage  to  roads,  bridges,  farmland,  and 
business  properties;  providing  land  for  wildlife 
and  recreational  purposes;  reductions  in  unde- 
remployment and  unemployment;  and  improve- 
ments in  maintenance  of  existing  property  and 
development  of  new  properties  resulting  in  in- 
creased tax  base.  Unavoidable  adverse  effects  in- 
clude the  elimination  of  295  acres  of  cropland  and 
woodland  due  to  sediment  and  recreation  pools; 
inundation  of  about  8  miles  of  flowing  streams; 
and  increased  auto  traffic  from  fishing  and  other 
recreational  activities.  Various  alternatives  to  the 
project  were  studied  and  rejected  due  to  increased 
cost  and/or  delay  in  implementation.  A  draft  state- 
ment was  sent  to  interested  federal,  local,  and 
state  agencies,  and  their  comments  are  included. 
(Blank-Florida) 
W72-08632 


VntGINIA  BEACH,  VKGINIA-BEACH  ERO- 
SION CONTROL  AND  HURRICANE  PROTEC- 
TION (DRAFT  ENVmONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Norfolk,  Va. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08634 


CORNUDAS,  NORTH  AND  CULP  DRAWS 
WATERSHED,  TEXAS,  AND  NEW  MEXICO 
(DRAFT  ENVmONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  573-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971. 11  p,  1  map. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Irrigated  land,  'Watershed  management, 
Watersheds  (Basins),  Irrigation,  Irrigation  pro- 
grams. Project  purposes,  Project  benefits,  Flood 
damage,  Flood  protection,  Flood  plains,  Aquifers, 
Water  management  (Applied),  Land  use,  Injection 
wells,  Flood  routing,  Groundwater,  Erosion  con- 
trol. Agriculture,  Water  quality,  Water  supply, 
'Texas,  'New  Mexico. 
Identifiers:  'Environmental  impact  statements. 

The  project  consists  of  land  treatment  measures 
and  three  floodwater  retarding  structures.  Floods 
in  the  area  cause  serious  damage  to  irrigated  farm 
land  and  to  a  nearby  town.  The  project  would  pro- 
vide flood  protection  and,  through  use  of  an  injec- 
tion well,  recharge  of  a  limestone  aquifer  which  is 
the  area's  source  of  irrigation  water.  Floodwater 
which  is  disposed  of  into  the  aquifer  will  have  a 
low  sediment  content  and  good  quality.  Land 
treatment  measures  will  reduce  erosion  and  pro- 
vide a  permanent  water  supply,  especially  benefit- 
ing wildlife.  Construction  of  the  project  will 
require  the  use  of  approximately  1,315  acres  of 
rangeland.  Alteration  in  land  use  is  the  only  ad- 
verse effect.  Favorable  effects  include  reducing 
erosion,  sedimentation,  flood  damages,  and 
groundwater  salinity  and  aiding  irrigation.  The 
only  structural  alternatives  would  be  a  system  of 
floodwater  retarding  structures  requiring  a  larger 
commitment  of  resources  and  money.  The  area's 
dependence  on  irrigation  agriculture  precludes  any 
change  of  the  flood  plain  to  a  less  intensive  use. 
(Brackins-Florida) 
W72-08636 


RED  LICK  CREEK  WATERSHED,  KENTUCKY 
(FINAL  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  255-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  15,  1971.  15  p,  2 
map. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Watersheds  (Basins),  Flood  plains,  Flood- 
water,  Floods,  Flood  damage,  Economic  impact, 
Dam  construction,  Structural  engineering,  Wil- 
dlife, Fish,  Water  supply,  Waterfowl,  Land  use, 
Sediments,  Erosion,  Dams,  Structures,  'Ken- 
tucky, Flood  protection,  Social  aspects. 
Identifiers:  'Environmental  impact  statements, 
'Red  Lick  Creek  watershed  (Ky). 

The  flood  prevention  project  includes  four  flood- 
water  retarding  structures  and  one  multiple  pur- 
pose structure.  The  project  will  utilize  244  acres 
for  sediment  pools  and  interrupt  agricultural, 
forestry,  and  terrestrial  wildlife  areas  on  240  acres 
in  the  flood  pool  area.  The  affected  area  is  mainly 
forest  and  grassland.  There  will  be  benefits  from 
reduction  in  floodwater,  sedimentation,  and  ero- 
sion. The  project  will  also  permit  more  efficient 
use  of  flood  plains,  provide  an  additional  mu- 
nicipal water  supply,  increase  waterfowl  and  fish 
in  the  area,  and  provide  economic  benefits.  In  ad- 
dition to  the  removal  of  484  acres  from  existing 
uses,  six  miles  of  stream  channels  will  be  inun- 
dated. Ten  families  also  will  be  relocated.  There 
are  anticipated  problems  associated  with  increased 
economic  activity  and  population  growth.  The 
proposed  plans  and  sites  were  selected  over  other 
alternatives  on  the  basis  of  cost,  feasibility,  level 
of  protection,  and  physical  characteristics.  The  no 
action  alternative  would  allow  flood  damage  to 
continue  and  deprive  the  area  of  economic 
benefits  expected  from  the  project.  The  proposed 
action  will  be  compatible  with  long-term  land  use. 
Agency  comments  are  included.  (Ilkson-Florida) 
W72-08637 
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MATAGORDA  SHIP  CHANNEL,  TEXAS-MA- 
INTENANCE DREDGING  (DRAFT  ENVIRON- 
MENTAL  IMPACT  STATEMENT). 

Amy  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  04 A. 
W72-08638 


STARKWEATHER       WATERSHED,       NORTH 

DAKOTA  (FINAL  ENVIRONMENTAL  IMPACT 

STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  150-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  1971. 8  p. 

Descriptors:  'Environmental  effects,  'Agricul- 
tural watersheds,  'Channel  improvement,  'Flood 
control,  Project  planning,  Water  levels, 
Watershed  management.  Water  conservation,  Wil- 
dlife management,  Conservation,  Soil  conserva- 
tion, Water  resources  development,  Flood  protec- 
tion. Sediment  control,  Channels,  'North  Dakota. 
Identifiers:  'Environmental  impact  statements, 
•Starkweather  watershed  (ND). 

The  project  will  be  located  in  Ramsey  and  Cavalier 
Counties,  North  Dakota  and  will  provide 
watershed  conservation  land  treatment,  supple- 
mented by  60.6  miles  of  channel  improvement  for 
flood  prevention  and  agricultural  water  manage- 
ment. The  project  will:  reduce  erosion  and  sedi- 
ment production,  reduce  flooding  on  66,700  acres 
of  existing  floodlands,  provide  lake  level  control 
for  Dry  Lake  waterfowl  habitat  management,  and 
provide  mosquito  control  on  73,000  acres.  Adverse 
environmental  effects  include:  potential  loss  of 
25%  of  the  existing  Type  3,  4,  and  5  wetlands; 
reduction  in  groundwater  recharge;  reduction  in 
aesthetic  beauty  near  the  channels;  and  alteration 
of  existing  wildlife  systems  near  channel  construc- 
tion areas.  Alternatives  include  conservation  land 
treatment  only,  single  purpose  approach  to  the 
flood  problem  financed  by  local  funds,  and  less  in- 
tensive use  of  the  73,000  acres  subject  to  floods. 
Project  benefits  include  long-term  increased  crop 
production  through  flood  control.  Irreversible 
commitments  of  resources  are  limited  to  the  1 ,500 
acres  of  grasslands  and  wetlands  required  for 
channel  improvement.  Comments  of  interested 
agencies  are  included.  (Horwitz-Florida) 
W72-08640 


A  BILL  TO  AUTHORIZE  THE  SECRETARY  OF 
THE  ARMY  TO  INVESTIGATE,  PLAN,  AND 
CONSTRUCT  PROJECTS  FOR  THE  CONTROL 
OF  STREAMBANK  EROSION. 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08654 


Identifiers:    'Environmental   Impact   statements, 
'Yellow  River  (Ga.). 

The  project,  located  in  Gwinnett  County,  Georgia, 
consists  of:  (1)  a  floodwater  retarding  structure  in 
the  form  of  an  earth  embankment  with  vegetative 
earth  spillway;  (2)  a  30-inch  spillway  designed  to 
form  a  sediment  pool;  and  (3)  improvement  of  ap- 
proximately 11.3  miles  of  channel  by  removal  of 
blockages  resulting  from  fallen  trees,  rafts,  and 
debris.  Excavation  will  be  limited  to  the  removal 
of  channel  constrictions  and  the  correction  of  ac- 
tively eroding  meanders.  Construction  of  the 
floodwater  retarding  dam  and  channel  improve- 
ments will  reduce  flood  damages,  stream  bank  ero- 
sion, and  sedimentation  of  streams  and  the  flood 
plain  and  provide  a  32-acre  sediment  pool  with 
limited  value  for  fish  and  waterfowl.  There  will  be 
a  loss  of  wildlife  habitat  and  timber  production  on 
sediment  pool,  dam,  and  spillway  areas.  Alterna- 
tives considered  included  land  treatment  and  no 
development.  The  project  will  enhance  long  term 
productivity.  Irreversible  commitments  of 
resources  include  128  acres  of  woodland  and  wil- 
dlife habitat  inundated  for  use  as  sediment  pools. 
Comments  of  other  agencies  are  included.  (Hor- 
witz-Florida) 
W72-08846 


CLD7TY  CREEK  LAKE,  CLD7TY  CREEK, 
WABASH  RIVER  BASIN,  INDIANA  (DRAFT 
ENVHtONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-08852 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACHJTEES  AND  RELATED 
STUDIES. 

Agricultural  Research  Service,  Washington,  D.C. 

Soil  and  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08903 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITDXS  AND  RELATED 
STUDIES:  WALNUT  GULCH,  ARIZ., 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08904 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  VERO  BEACH,  FLA., 

Agricultural     Research     Service,     Athens,     Ga. 

Southeast  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08905 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACttlTDSS  AND  RELATED 
STUDIES:  OXFORD,  MISS., 

Agricultural    Research    Service,    Oxford,    Miss. 

Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08909 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACDLITEES  AND  RELATED 
STUDD2S:  ALAMOGORDO  CREEK,  N.  MEX., 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08911 


AGRICULTURAL  RESEARCH  SERVICE 
PRECD7ITATION  F  ACUITIES  AND  RELATED 
STUDDIS:  COSHOCTON,  OHIO, 

North    Appalachian    Experimental    Watershed, 

Coshocton,  Ohio. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08912 


AGRICULTURAL  RESEARCH  SERVICE 
PRECHPITATION  FACDLITIES  AND  RELATED 
STUDIES:  CHICKASHA,  OKLA., 

Agricultural  Research  Service,  Chickasha,  Okla. 

Southern    Great     Plains     Watershed     Research 

Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08913 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACHJTD2S  AND  RELATED 
STUDIES:  KLINGERSTOWN,  PA., 

Agricultural  Research  Service,  University  Park, 
Pa.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-08914 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  COTTONWOOD,  S.  DAK., 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-08915 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  NEWELL,  S.  DAK., 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-08916 
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PAPILLION  CREEK  AND  TRIBUTARIES, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08831 


HEADWATERS-YELLOW  RIVER  PROJECT 
MEASURE,  GWINNETT  COUNTY  RESOURCE 
CONSERVATION  AND  DEVELOPMENT  PRO- 
JECT, GEORGIA  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Lawrence ville,  Ga. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  331-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971 .  18  p. 

Descriptors:  'Flood  control,  'Channel  improve- 
ment, 'Erosion  control,  'Environmental  effects. 
Project  planning,  Dams,  Drainage  systems,  Flood 
protection,  Multiple-purpose  projects,  Spillways, 
Channels,  Dam  construction,  Project  purposes, 
'Georgia. 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACIEITIES  AND  RELATED 
STUDD2S:  TBTON,  GA., 

Agricultural     Research     Service,     Athens,     Ga. 

Southeast  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08906 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  REYNOLDS  CREEK,  IDAHO, 

Agricultural    Research    Service,    Boise,    Idaho. 

Northwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08907 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  TREYNOR,  IOWA, 

Agricultural   Research   Service,   Council   Bluffs, 

Mo. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08908 


AGRICULTURAL        RESEARCH        SERVICE 

PRECIPITATION  FACILITD2S  AND  RELATED 

STUDIES:  RIESEL,  TEX., 

Agricultural    Research     Service,     Riesel,     Tex. 

Blacklands  Experimental  Watershed. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08917 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDD2S:  SONORA  (SUTTON  COUNTY),  TEX., 

Agricultural    Research     Service,     Riesel,     Tex. 

Blacklands  Experimental  Watershed. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08918 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  DANVILLE,  VERMONT, 

Agricultural  Research  Service,  Danville,  Vt.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08919 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4D — Watershed  Protection 


AN  INTERPRETATION  OF  RESERVOIR  SEDI- 
MENTATION: 1.  EFFECT  OF  WATERSHED 
CHARACTERISTICS, 

Purdue  Univ.,  Lafayette,  Ind.  Agriculture  Experi- 
ment Station. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-08948 


MUDFLOWS,  (SELI), 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09011 


ROLE  OF  TECTONIC  AND  CLIMATIC  FAC- 
TORS IN  DEVELOPMENT  OF  TERRACES  OF 
THE  DNESTR  VALLEY, 

For  primary  bibliographic  entry  see  Field  02J. 
W72-09014 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


BIBLIOGRAPHIES  IN  NUCLEAR  SCIENCE 
AND  TECHNOLOGY.  SECTION  14.  ACTIVA- 
TION ANALYSIS, 

Zentralstelle   fuer  Atomkernenergie-Dokumenta- 
tion,  Frankfurt  on  Main  (West  Germany). 
W.  Bock-Werthmann,  and  B.  Sansoni. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AEO-C-14-5,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  276  p. 

Descriptors:  'Bibliographies,  'Neutron  activation 
analysis,  'Foreign  research,  Documentation,  Con- 
ferences, Patents,  Trade  associations,  Analytical 
techniques. 

The  volume  covers  1965  with  701  entries.  Author, 
element,  and  type-of-material  indexes  are  pro- 
vided. The  division  headings  are  reports,  con- 
ferences, journals,  books,  dissertations,  patents, 
and  trade  journals.  (Bopp-ORNL) 
W72-08543 


AN  EVALUATION  OF  THE  FACTORS  IN- 
VOLVED IN  BIO-ACCUMULATION  OF  GAM- 
MA-EMITTING RADIONUCLIDES  IN  WHITE- 
-TAILED  DEER  (ODOCOILEUS  VWGINIANUS) 

-  2/1/71  TO  1/31/72, 

Georgia  Univ.,  Athens.  School  of  Forest 
Resources. 

J.  N.  Jenkins,  and  J.  R.  Monroe. 
Available  from  the  National  Technical  Informa- 
tion Service  as  SRO-642-1,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Third  Technical  Progress  Re- 
port, November  1 ,  1971.  38  p.  AEC  AT-  (38-D-642. 

Descriptors:  'Monitoring,  'Control,  'Data  collec- 
tions, 'Regulation,  'Measurement,  'Cesium, 
'Strontium,  Forage  mixtures,  Evaluation,  Analyti- 
cal techniques,  Biological  treatment,  Bioassay, 
Deer,  Southeast  U.S.,  Georgia,  South  Carolina, 
Gamma  rays,  Radiation,  Food  chains,  Population, 
Fallout,  Radioecology. 

Identifiers:  Concentration,  Bioaccumulation, 
Population  Exposure. 

Muscle  samples  from  267  white-tailed  deer  were 
analyzed  for  gamma  emitting  radionuclides  for  the 
period  of  October  70-September  71.  The  only 
gamma  emitter  detected  of  public  health  concern 
was  137  Cs.  As  previously  reported  the  Lower 
Coastal  Plain  yielded  samples  significantly  higher 
than  the  other  physiographic  regions  of  the 
Southeast  with  late  fall  and  winter  months  being 
the  peak  season.  Lower  Coastal  Plain  deer  last 
winter  in  Georgia  averaged  about  27,000  pCi/Kg. 
in  radiocesium  with  one  sample  reaching  a  high  of 
over  100,000  pCi/Kg.  Specimens  from  the  Upper 
Coastal  Plain  and  the  Piedmont  averaged  5,842 
pCI/Kg  and  726  pCi/Kg.  These  values  are  slightly 
lower  than  in  the  previous  year;  however,  in- 


dividual counts  ranged  much  higher  indicating  a 
unique  transport  system  of  137  Cs  from  soil  and 
vegetation  into  wildlife  species.  Strontium-90  data 
closely  parallels  that  of  137  Cs  in  relation  to  areas 
of  high  bio-accumulation.  (Houser-ORNL) 
W72-08546 


ENVIRONMENTAL        RADIOACTIVITY        IN 
GREENLAND  IN  1970, 

Danish  Atomic   Energy   Commission,   Roskilde 
Health  Physics  Dept. 
A.  Aarkrog,  and  J.  Lippert. 
Available  from  the  National  Technical  Informa- 
tion Service  as  RISO-247,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  1971 .  18  p. 

Descriptors:  'Radioactivity,  'Fallout,  'Measure- 
ment, 'Sampling,  'Data  collections,  'Strontium, 
'Cesium,  Environment,  Precipitation  (Atmospher- 
ic), Surface  waters,  Water  pollution,  Water  pollu- 
tion sources,  Sea  water,  Rivers,  Food  chains, 
Human  population,  Animal  populations,  Water, 
Consumptive  use. 
Identifiers:  Greenland,  Concentration. 

Measurements  of  fall-out  radioactivity  in  Green- 
land in  1970  are  reported.  Sr-90  (and  Cs-137  in 
most  instances)  was  determined  in  samples  of 
precipitation,  sea  water,  vegetation,  animals,  and 
drinking  water.  Estimates  of  the  mean  contents  of 
Sr-90  and  Cs-137  in  the  human  diet  in  Greenland  in 
1970  are  given.  The  mean  diet  figures  were  in  ac- 
cordance with  previous  estimates.  (Houser- 
ORNL) 
W72-08547 


ACTIVATION  ANALYSIS  AS  A  METHOD  FOR 
TRACING  SUSPENDED  SEDIMENTS, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08549 


TRACE  METAL  ASSOCIATIONS  DX  SUB-AR- 
CTIC AND  ARCTIC  MARINE  ENVKON- 
MENTS.  WORK  IN  PROGRESS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
D.  C.  Bun-ell. 

Available  from  the  National  Technical  Informa- 
tion Service  as  RLO-2229-T-1-5,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  June  1971 .  158  p. 

Descriptors:  'Analytical  techniques,  'Sea  water, 
'Geochemistry,  Gas  chromatography,  Solvent  ex- 
tractions, Spectrophotometry,  Subarctic,  Arctic 
Ocean,  Heavy  metals,  Trace  elements,  Water 
analysis. 

Ongoing  research  projects  are  summarized;  in- 
cluding the  topics  geochemistry  of  subarctic  fiords 
and  the  Arctic  Ocean,  and  marine  analysis.  Under 
the  latter  heading  are:  analysis  of  trace  metals  in 
sea  water  by  gas-liquid  chromatography,  solvent 
extraction  of  transition  metals  from  sea  water, 
determination  of  Ag  in  sea  water  by  (boat- 
sampling)  atomic  absorption,  and  flameless  atomic 
analysis  procedures.  (Bopp-ORNL) 
W72-08550 


TRACE  ELEMENTS  IN  NATURAL  WATERS, 
ANNUAL  PROGRESS  REPORT,  DECEMBER  1, 
1970  -  NOVEMBER  30,  1971, 

Yale  Univ.,  New  Haven,  Conn.  Dept.  of  Geology 
and  Geophysics. 
K.  K.  Turekian. 

Available  from  the  National  Technical  Informa- 
tion Service  as  YALE-2912-34,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  August  31 ,  1971 .  61  p. 

Descriptors:  'Analytical  techniques,  'Sea  water, 
'Neutron  activation  analysis,  Sediments, 
Sampling.  Water  analysis,  Trace  elements,  Heavy 
metals,  Atlantic  Ocean,  Pacific  Ocean,  Spec- 
trophotometry, Mollusks,  Vertical  migration. 


Conclusions  from  this  research  are:  (1)  Neutron 
activation  analysis  is  more  useful  for  sediments 
than  for  seawater  since  trace  element  concentra- 
tion is  higher  and  interference  from  P  and  S  is 
lower.  (2)  Contamination  of  seawater  during  pel- 
letizing  in  a  freeze-drying  process  hampered 
neutron  activation  analysis.  (3)  The  alternative 
method  of  analysis  by  flameless  atomic  absorption 
spectrophotometry  does  not  appear  to  be  war- 
ranted. (4)  The  range  to  be  expected  for  Ba  and  Sr 
was  shown  by  depth-invariant  profiles  in  the  At- 
lantic, contrasting  with  the  relatively  strong 
gradient  in  the  North  Pacific.  (5)  Analysis  of  living 
pteropods  revealed  the  role  played  by  scavenging 
of  trace  elements  from  sea  water  iron  oxide. 
(Bopp-ORNL) 
W72-08551 


A  SIMPLE  APPARATUS  FOR  DELIVERING  A 
HEAT  SHOCK  TO  MICROSCOPIC  AQUATIC 
ORGANISMS, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08578 


HISTOCHEMICAL  AND  CYTOPHOTOMETRIC 
ASSAY  OF  ACID  STRESS  IN  FRESHWATER 
FISH, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08581 


AQUATIC  PLANTS  FROM  MINNESOTA,  PART 
3  -  ANTIMICROBIAL  EFFECTS, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08586 


FEASIBILITY  STUDY  OF  WATER  RESOURCE 
POLLUTANT  DDENTTFICATION  BY  DIGITAL 
COMPUTER  IDENTD7ICATION  OF  REMOTE 
INFRARED  SENSOR  SPECTRAL  SIGNATURES, 

Clemson  Univ.,  S.  C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 
B.  E.  Gilliland. 

South  Carolina  Water  Resources  Research  In- 
stitute Report  No.  22,  1972.  55  p,  19  fig,  1  tab,  61 
ref.OWRRS-016-SC(2). 

Descriptors:  'Remote  sensing,  'Instrumentation, 
'Digital  computers,  'Infrared  radiation,  'Pollutant 
identification,  Water  pollution  sources,  Domestic 
wastes.  Industrial  wastes,  'Waste  identification, 
Data  collections,  Data  processing,  Mathematical 
models,  Computer  models,  'South  Carolina. 
Identifiers:  'Lake  Hartwell  (SC). 

Solid-state  multispectral  sensor  systems  are 
shown  to  offer  the  promise  of  remote  measure- 
ment of  water  quality  parameters,  and  with  proper 
auxiliary  information,  the  identification  of  pollu- 
tants. The  sensor  system  is  an  optically  filtered, 
semi-conductor  detector  based  system  which 
views  the  surveyed  scene  radiation  at  10  points 
between  0.4  micro  m  and  3.5  micro  m.  Spectral 
reflectance  data  from  a  variety  of  industrial  and 
municipal  pollutant  sources  are  shown  to  exhibit 
unique  spectral  characteristics.  Each  pollutant  has 
its  own  spectral  signature  or  'fingerprint.'  These 
signatures  can  permit  the  detection  of  the  presence 
of  the  pollutants  in  water  bodies.  With  adequate 
characterization  of  the  water  body  spectral  quali- 
ties and  with  ground  truth  information  both 
qualitative  and  quantitative  determinations  of 
water  pollutant  parameters  are  potentially  possi- 
ble. Signal  processing  considerations  amenable  to 
both  off-line  and  on-line,  real-time  computer 
processing  of  the  multispectral  data  are  discussed. 
W72-08592 
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A  COMPARISON  OF  GEIGER-MUELLER  AND 
LIQUID  SCINTILLATION  COUNTING 

METHODS       IN       ESTIMATING      PRIMARY 
PRODUCTIVITY, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 

F.  J.  Ward,  and  Masami  Nakanishi. 

Limnology  and  Oceanography  Vol  16,  No  3,  p  560- 

563.1971. 

Identifiers:    Algae,    Geiger,    Mueller,    'Primary 

productivity,  Scintillation,  'Analytical techniques, 

'Radioactivity  techniques. 

Primary  productivity  estimated  from  liquid  scintil- 
lation counts  of  the  radioactivity  of  wet  re- 
labeled algae  on  membrane  filters  was  about  30% 
greater  than  an  estimate  from  Geiger-Mueller  (G- 
M)  counts  of  comparable  algae  and  filters  that  had 
been  desiccated.  A  subsequent  estimate  from 
recounts  of  the  G-M  filters  by  the  scintillation 
procedure  was  21%  less  than  that  obtained  from 
scintillation  counts  of  wet  filters.  Most  of  the  dif- 
ference between  the  2  methods  is  probably  caused 
by  the  drying  procedure  required  in  sample 
preparation  for  G-M  counting.  The  remaining  dif- 
ference, about  9%,  may  have  been  caused  by 
variability  in  estimates  of  the  specific  activity  of 
14C  added  to  the  incubation  bottles  (+7%)  and  er- 
rors associated  with  estimating  zero-thickness  ac- 
tivity of  14C-BaC03  prc-ipitates.-Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-08604 


PROCEEDINGS  OF  MEETING  ON  ENVIRON- 
MENTAL POLLUTION  (2ND)  24-25  MARCH 
1971,  SPONSORED  BY  AMERICAN 
ORDNANCE  ASSOCIATION. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-729  929,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Edgewood  Arsenal  Special 
Publication  EASP  100-102,  August  1971.  215  p,  113 
fig,  13  tab. 

Descriptors:  'Water  pollution  control,  'Waste 
disposal,  'Water  quality  control,  'Pesticides,  'In- 
dustrial wastes,  Instrumentation,  Monitoring, 
Spectroscopy,  Toxicity,  Pesticide  removal, 
Plastics,  Bioindicators,  Conferences. 
Identifiers:  Raman  spectroscopy. 

Papers  were  presented  by  representatives  of  the 
Department  of  Defense,  Environmental  Protec- 
tion Agency,  Edgewood  Arsenal,  State  and  Mu- 
nicipal agencies  and  industry.  Topics  included 
solid  and  liquid  waste  disposal,  water  and  air  pol- 
lution control,  and  air  monitoring  techniques. 
Specific  titles  include:  'Considerations  in  Remote 
Raman  Spectroscopy',  'The  Environmental  Pro- 
tection Agency  R  and  D  Program  for  Water  Quali- 
ty Control',  'Nuclear  Power  and  the  Environ- 
ment', 'Edgewood  Arsenal's  Test  Area  Ecology 
Program',  'Solid  Waste  Disposal  From  the  State's 
Point  of  View',  'Handling  and  Incineration  of 
Pesticides,  Plastics  and  Hazardous  Chemicals'. 
(Holoman-Battelle) 
W72-08736 


ISOLATION  OF  ANAEROBES. 

Academic  Press,  Inc.,  New  York,  N.Y.  1971.  D.A. 
Shapton  and  R.  G .  Board,  editors.  257 p. 

Descriptors:  'Isolation,  'Cultures,  Soil  bacteria, 
Protozoa,  Fungi,  Photosynthetic  bacteia,  Sulfur 
bacteria,  Nitrogen  fixing  bacteria,  Soil  microor- 
ganisms, Clostridium,  Enteric  bacteria,  Bioassay, 
Animal  wastes,  Poultry,  Ruminants,  Sediments, 
Foods,  Soils. 

Identifiers:  'Enumration,  Enrichment,  Cellu- 
lolytic  bacteria,  Lipolytic  bacteria,  Bac- 
teriodaceae,  Biological  samples,  Bacteroides 
fragilis,  Sphaerophorus,  Fusiformis,  Zymomonas 
anaerobia,  Fusobacteria,  Spirochaetes, 

Microaerophilic  vibrio,  Anaerobes,  Culture 
media,  Feces,  Tissue,  Entodinium  caudatum,  En- 
todinium  simplex,  Epidinium  ecaudatum  cau- 
datum, Polyplastron  multivesiculatum,  Actino- 
myces, Leptotrichia,  Veillonella. 


Methods  are  presented  for  culturing,  isolating,  and 
enumerating  anaerobic  microorganisms  including 
Clostridia;  enteric  bacteria;  anaerobic  bacteria  of 
man,  ruminants,  poultry,  and  horses; 
photosynthetic  bacteria;  nitrogen-fixing  bacteria; 
sulfur  bacteria;  protozoa;  and  fungi.  The  methods 
are  used  for  isolating  the  bacteria  from  animal  tis- 
sue, food,  feces,  soil,  intestines,  bovine  rumen, 
and  the  human  mouth.  (Holoman-Battelle) 
W72-08737 


PESTICIDES  IDENTIFICATION  AT  THE 
RESIDUE  LEVEL. 

American  Chemical  Society,  Washington,  D.C., 
Advances  in  Chemistry  Series  No.  104,  1971.  182 
P- 

Descriptors:  'Instrumentation,  'Conferences, 
'Pesticide  residues,  'Analytical  techniques, 
Chemical  analysis,  Bioassay,  Chromatography, 
Spectrophotometry,  Enzymes,  Aldrin, 

Chlorinated  hydrocarbon  pesticides,  Carbamate 
pesticides,  DDT,  Dieldrin,  Endrin,  Phenolic  pesti- 
cides, Selectivity,  Organophosphorus  pesticides, 
Public  health,  Pesticides,  Gas  chromatography, 
Spectroscopy,  Neutron  activation  analysis, 
Biochemistry,  Halogenated  pesticides, 

Methodology,  Insecticides,  Chlorine,  Data  collec- 
tions. Computers,  Diazinon,  Diquat,  Ionization, 
Heptachlor,  Photometry,  Herbicides, 

Colorimetry,  Fluorometry,  Manometers,  Poten- 
tiometers, Volumetric  analysis,  Spectrometers, 
Lipids,  Organic  pesticides,  Organophosphorus 
compounds,  Paraquat,  Separation  techniques,  Sul- 
fur, Data  processing,  Heavy  metals,  Foods,  Water 
analysis,  Soils,  Plants. 

Identifiers:  'Detection  limits,  Ultra  micro  analy- 
sis, Detectors,  Gas-liquid  chromatography,  Paper 
chromatography,  Infrared  spectrophotometry,  Ul- 
traviolet spectrophotometry,  Mass  spectrometry, 
Thin  layer  chromatography,  Immunology, 
Acetylcholine,  Acetylthiochohne  iodide,  Alkali 
flame  detectors,  Aniline  derivatives,  Antigens, 
Antiserums,  Azobenzenearsonates,  Benthane, 
Benene,  Benzoid  chromophore. 

The  purpose  of  this  symposium  sponsored  by  the 
Division  of  Pesticide  Chemistry  of  the  American 
Chemical  Society  is  to  survey  the  present  status  of 
the  classical  physical,  chemical,  and  biochemical 
techniques  employed  for  residue  analysis;  to  eval- 
uate critically  the  more  recently  applied,  relatively 
unexploited  techniques  which  have  become  availa- 
ble for  the  detection,  quantitation,  and  charac- 
terization of  pesticide  residues;  and  finally,  to  ex- 
amine and  discuss  the  current  needs  and  problems, 
stimulate  and  encourage  greater  research  activity, 
and  point  the  way  to  future  developments  in  the 
analysis  of  pesticide  residues.  The  four  general 
topics  include:  philosophical  aspects  of  ultram- 
icroanalysis,  instrumental  techniques, 

microchemical  methods,  and  biological  assay 
methods.  Emphasis  is  placed  on  gas-liquid  chro- 
matographic detectors,  infrared  and  ultraviolet 
spectrophotometry,  paper  and  thin-layer  chro- 
matography, mass  spectrometry,  and  neutron  ac- 
tivation analysis.  Recently  developed  techniques 
employing  chemical  and  photochemical  conver- 
sion of  pesticides  into  derivatives  useful  for  the 
confirmation  of  the  parent  residue  at  picogram  and 
nanogram  concentration  levels  are  discussed.  The 
utility  of  biological  assay  methods  for  the  identifi- 
cation of  residues  is  explored  particularly  from  the 
point  of  view  of  enzymatic  and  immunological 
techniques.  (Jefferis-Battelle) 
W72-08738 


CONTRIBUTIONS  TO  THE  KNOWLEDGE  OF 
THE  FRESH  WATER  ALGAE  OF  PORTUGAL, 
I, 

Coimbra  Univ.  (Portugal).  Institute  Botanico  Dr. 

Julio  Henriques. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08785 


METHODS,  MODELS  AND  INSTRUMENTS 
FOR  STUDEES  OF  AQUATIC  POLLUTION.  AN 
ANNOTATED  BIBLIOGRAPHY, 

Ocean  Engineering  Information  Service,  La  Jolla, 

Calif. 

E.  Sin  ha. 

Available  from  Ocean  Engineering  Information 

Service,  La  Jolle,  Cal.  92037,  Price:  $6.00.  Ocean 

Engineering  Information  Series  Vol  5, 1971 .  29  p. 

Descriptors:  'Bibliographies,  'Analytical 
techniques,  'Water  pollution  control,  'Instrumen- 
tation, Mathematical  models,  Water  analysis,  Pol- 
lutant identification,  Detergents,  Nutrients,  Pesti- 
cides, Oil,  Metals,  Thermal  pollution,  Sampling, 
Bacteria,  Toxicity,  Behavior,  Bituminous  materi- 
als, Animal  wastes,  Fish,  Fluorescence,  Infrared 
radiation,  Irradiation,  Spectrophotometry,  Spec- 
troscopy, Heavy  metals,  Lignins,  Farm  wastes, 
Polarographic  analysis,  Sedimentology,  Sedi- 
ments, Surveys,  Phosphorus,  Dissolved  oxygen, 
Biochemical  oxygen  demand,  Clams, 
Crustaceans,  Phosphates,  Anion  exchange, 
Lakes,  Rivers,  Nitrogen,  Great  Lakes,  Volumetric 
analysis,  Entrophication,  E.  coli,  Bioassay,  Bot- 
tom sediments,  Membrane  processes,  Digital  com- 
puters, Algae,  Radioactivity  techniques,  Separa- 
tion techniques. 

Identifiers:  Voltammetry,  Radiography,  Ion  selec- 
tive electrodes,  Lasers,  Orthophosphates. 

This  bibliography  contains  204  abstracts  of  litera- 
ture providing  substantial  scientific  and  technical 
information  on  methods,  models  and  instruments 
used  in  studies  of  aquatic  pollution  and  means  of 
abatement.  These  deal  with  the  detection,  identifi- 
cation and  measurement  of  the  parameters  of  pol- 
lution, biotic  constituents,  detergents  and 
nutrients,  pesticides,  oil,  metals,  and  non-metallic 
toxicants.  Various  aspects  of  water  quality 
management  are  encompassed.  Pertinent  patents, 
a  bibliography  of  bibliographies,  a  subject  outline, 
a  key  term  index,  and  an  index  citing  all  authors 
and  co-authors  are  included.  (Mortland-Battelle) 
W72-08790 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1967:  PARTS  7  AND  8. 
LOWER  MISSISSD7PI  RIVER  BASIN  AND 
WESTERN  GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08805 


ATOMIC  ABSORPTION  SPEC- 

TROPHOTOMETRY SIMPLIFIES  HEAVY- 
-METALS  ANALYSIS, 

Chicago  Dept.  of  Water  and  Sewers,  111.  Water  Pu- 
rification Div. 

B.  F.  Willey,  C.  M.  Duke,  A.  L.  Wojcieszak,  and 

C.  T.  Thomas. 

Journal  of  American  Water  Works  Association, 
Vol  64,  No  5,  p  303-306,  May  1972. 7  ref . 

Descriptors:  'Heavy  metals,  'Trace  elements, 
'Spectrophotometry,  'Instrumentation,  Pollutant 
identification,  Chemical  analysis,  Water  analysis, 
Flame  photometry. 

Identifiers:  'Atomic  absorption  spec- 
trophotometry. 

Atomic  absorption  is  superior  to  wet  chemistry  for 
the  analysis  of  heavy  metals.  The  basic  operating 
principles,  procedures  for  adjusting  the  instrument 
settings,  and  precautions  concerning  operation  are 
discussed.  Several  metals  may  be  determined 
either  by  absorption  or  emission.  The  selection  is 
based  on  the  expected  concentration  of  the  metal 
ion  being  determined.  Flameless  atomic  absorp- 
tion has  proved  its  value  and  effectiveness  for  ex- 
tremely low  level  mercury  determinations.  This 
same  methodology  promises  to  be  useful  for  ar- 
senic and  selenium.  (Knapp-USGS) 
W72-08807 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


ANALYSIS  OF  ENVIRONMENTAL  SAMPLES 
BY  SPARK  SOURCE  MASS  SPECTROMETRY- 
-1.  TRACE  ELEMENTS  IN  WATER, 

Atomic  Energy  of  Canada,  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
I.  H.  Crocker,  and  W.  F.  Merritt. 
Water  Research,  Vol  6,  No  3,  p  285-295,  March 
1972. 2  fig,  2  tab,  14  ref. 

Descriptors:  'Mass  spectrometry,  'Water  analy- 
sis, 'Trace  elements,  Pollutant  identification, 
Analytical  techniques,  Instrumentation,  Sampling. 

Spark-source  mass  spectrometry  is  ideally  suited 
to  the  determination  of  trace  elements  in  natural 
waters.  Almost  all  of  the  elements  present  in  lake 
or  river  waters  may  be  routinely  determined.  In 
some  analyses  30  or  more  elements  were  found  in 
each  sample.  The  main  features  of  the  procedure 
are  freeze -drying  for  sample  pre  concentration, 
low  temperature  oxygen  plasma  ashing  to 
eliminate  organic  ion  interferences,  sample 
presentation  to  the  mass  spectrometer  in  counter- 
electrodes  tipped  with  a  homogeneous  conducting 
ash-carbon  mixture,  and  a  new  method  of  electri- 
cal detection  and  measurement  of  the  mass- 
resolved  ion  beams.  Precisions  achieved  for  in- 
dividual elements  in  a  rapid  10  min  electromag- 
netic scan  from  mass  number  238  down  to  mass 
number  7  averaged  30%.  Using  the  electrostatic 
peak  switching  mode  and  the  expenditure  of  con- 
siderably more  time,  precisions  of  better  than  5% 
were  possible.  Accuracy  is  dependent  upon  the 
availability  of  suitable  calibration  standards  and 
upon  the  concentration  range  of  the  particular  ele- 
ments determined.  (Knapp-USGS) 
W72-08823 


GAS  CHROMATOGRAPHY  VERSUS  INFRA- 
-RED  SPECTROMETRY  FOR  DETERMINA- 
TION OF  MINERAL  OIL  DISSOLVED  IN 
WATER, 

Instituut  voor  Gezondheidstechnick  TNO,  Delft 

(Netherlands). 

R.  Jeltes,  and  W.  A.  M.  den  Tonkelaar. 

Water  Research,  Vol  6,  No  3,  p  271-278,  March 

1972.  3  fig,  4  tab,  15  ref. 

Descriptors:    *Gas    chromatography,    'Pollutant 
identification,   *Oily   water.   Aqueous  solutions, 
Water  analysis,  Chemical  analysis,  Chromatog- 
raphy, 'Organic  compounds. 
Identifiers:  'Hydrocarbons. 

Gas  chromatography  and  infra-red  spectrometry 
were  compared  for  the  determination  of  the 
hydrocarbon  content  of  aqueous  solutions  of 
crude  oil  and  six  refinery  products.  Gas  chro- 
matography was  the  most  suitable  method  to 
determine  the  hydrocarbon  content  of  water; 
besides  a  more  complete  total  measurement,  it 
yields  data  about  the  individual  compounds.  Infra- 
red analysis  reveals  the  occurrence  of  dissolved 
polar  compounds  originating  from  mineral  oil.  (K- 
napp-USGS) 
W72-08824 


QUANTITATIVE  EVALUATION  OF  WATER 
QUALITY  IN  THE  COASTAL  ZONE  BY 
REMOTE  SENSING, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

W.P.James. 

Texas  A  and  M  University  Remote  Sensing  Center 

Technical  Report  RSC-33,  September  1971.  67  p, 

15  fig,  40  ref.  NASA  Grant  NsG  239-62. 

Descriptors:  'Remote  sensing,  'Estuaries,  'Water 
pollution,  'Surveys,  'Monitoring,  Aerial  photog- 
raphy, Infrared  radiation,  Instrumentation, 
Mapping,  Water  quality,  Eutrophication, 
Photometry,  Path  of  pollutants. 

Remote  sensing  can  be  a  valuable  tool  for  a  pro- 
gram used  to  control  the  quality  of  water  in  an 
estuary.  By  monitoring  both  the  pollution  sources 
and  the  environmental  quality   the  interactions 


between  the  components  of  the  estuarine  system 
can  be  better  understood.  Remote  sensing  can  pro- 
vide comprehensive  quantitative  water  quality 
data  of  a  large  area.  Variations  in  light  returned 
from  the  water  column  can  be  quantitatively  re- 
lated to  water  quality  parameters.  Thus,  remote 
sensing  can  be  used  to  detect  pollution  sources, 
map  the  zone  of  influence  of  the  waste  source  and 
the  water  quality,  and  determine  waste  disposal 
design  parameters  such  as  diffusion  coefficients 
and  circulation  patterns.  Many  of  the  subtle 
changes  in  vegetative  patterns  and  density  caused 
by  extended  exposure  to  low  waste  concentrations 
might  be  detected  by  a  continuous  monitoring  pro- 
gram. By  understanding  the  response  of  the  en- 
vironment to  various  waste  loadings,  the  effect  of 
additional  pollution  can  be  predicted  and  degrada- 
tion of  the  water  quality  prevented  by  proper 
waste  management  decisions.  (Knapp-USGS) 
W72-08996 


WATER-QUALITY  RECORDS  FOR  SELECTED 
RESERVOIRS  IN  TEXAS  AND  ADJOINING 
AREAS,  APRIL  1965  -  SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

H.  L.  Kunze,  and  J.  Rawson. 

Texas  Water  Development  Board,  Austin,  Report 

140,  February  1972. 139  p,  9  fig,  53  tab,  7  ref. 

Descriptors:  'Water  quality,  'Reservoirs, 
'Chemical  analysis,  'Water  analysis,  'Texas, 
Water  chemisUy,  Data  collections.  On-site  in- 
vestigations, Laboratory  tests,  Water  quality  con- 
trol, Water  temperatures,  Sampling,  Surveys. 

A  convenient  compilation  of  water-quality  records 
is  presented  for  eight  reservoirs  in  Texas  that  were 
studied  during  the  period  April  1965  through  Sep- 
tember 1969.  The  reservoirs  are  Lake  Texoma, 
Sam  Raybum,  Hubbard  Creek,  Possum  Kingdom, 
Whitney,  Proctor,  Belton,  and  Red  Bluff.  Water- 
quality  data  for  each  of  the  sites  for  a  particular 
reservoir  were  not  collected  during  every  survey 
of  the  reservoir.  Instead,  the  specific  con- 
ductance, dissolved-oxygen  content,  temperature, 
and  pH  of  the  water  at  a  number  of  strategic  sites 
usually  were  determined  1  foot  below  the  water 
surface,  near  the  reservoir  bottom,  and  at  several 
intermediate  depths.  The  results  of  these  on-site 
determinations  were  used  as  guides  in  the  collec- 
tion of  water  samples  for  laboratory  analyses. 
These  data  are  shown  in  52  tables.  (Woodard- 
USGS) 
W72-09000 


DETERMINATION  OF  TECHNETIUM  BY 
ATOMIC  ABSORPTION  SPEC- 

TROPHOTOMETRY, 

Argonne  National  Lab.,  Idaho  Falls,  Idaho. 

W.  A.  Hareland,  E.  R.  Ebersole,  and  T.  P. 

Ramachandran. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  520-523, 

March  1972. 6  fig,  3  tab,  9  ref. 

Descriptors:  'Spectrophotometry,  'Laboratory 
equipment,  Absorption,  Chemical  analysis,  *U- 
ranium  radioisotopes,  Radioactivity,  Heavy 
metals,  Molybdenum. 

Identifiers:  'Atomic  absorption  spec- 
trophotometry, Detection  limits,  Chemical  inter- 
ference. Sample  preparation,  'Technetium. 

A  technetium  hollow-cathode  lamp  was  con- 
structed from  a  commercial  Peririn-Elmer  lamp  by 
removing  the  quartz  envelope  and  inserting  a 
technetium-plated  foil  into  the  cathode  and  sealing 
a  vacuum  stopcock  to  the  evacuation  tube  to  allow 
pressure  regulation.  Using  this  lamp  as  a  spectral 
line  source,  the  atomic  absorption  characteristics 
of  technetium  were  investigated.  The  sensitivity 
for  technetium  in  aqueous  solution  is  3.0  micro- 
grams/ml  in  a  fuel-rich  acetylene-air  flame  for  the 
unresolved  2614.23-2615.87  Angstrom  doublet 
under  the  optimum  operating  conditions.  The  ab- 
sorption of  spectral  radiation  was  studied  as  a 
function  of  wavelength,  fuel-to-oxidant  ratio,  hol- 
low-cathode  lamp   current,   burner  height,   and 


spectral  bandwidth.  Studies  with  32  cations  at  con- 
centrations of  50  and  500  micrograms/ml  indicated 
that  only  calcium,  strontium,  and  barium  caused 
severe  technetium  absorption  suppression  with  60 
micrograms/ml  of  technetium  in  2  N  hydrochloric 
acid  solutions.  The  cationic  interferences  are 
eliminated  by  adding  aluminum  to  the  test  solu- 
tions. (Mackan-Battelle) 
W72-09089 


A  SIMPLE  DEVICE  FOR  THE  SORTING  OF 
LIVING  PLANKTONIC  COPEPODS, 

Station         Zoologique,         Villefranche-sur-Mer 

(France). 

S.  Nival,  and  P.  Nival. 

Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 

977-980,  November  1971. 3  fig,  1  ref. 

Descriptors:  'Plankton,  'Microscopy, 

'Copepods,    Analytical   techniques,    Laboratory 

equipment. 

Identifiers:     'Sorting,     Binocular     microscope, 

Plankton     sorter,     Perspex     cock,     Laboratory 

techniques. 

A  Perspex  plankton  sorter  that  can  be  set  on  the 
stage  of  a  binocular  microscope  consists  of  a  four- 
way  casing  with  a  one-way  cock,  which  allows 
isolation  of  a  copepod  for  observation  and  identifi- 
cation. The  organism  then  may  be  rejected  or 
selected  by  movement  of  the  cock.  The  device  of- 
fers the  advantage  of  holding  the  copepods  in  a 
large  volume  of  water  during  identification  and  of 
illuminating  them  for  a  brief  time.  The  size  of  the 
observation  chamber  can  be  adapted  to  the  size  of 
the  copepods  being  studied.  No  difference  in 
respiration  rates  has  been  observed  for  organisms 
sorted  in  this  device  and  those  sorted  by  pipettes. 
(Mortland-Battelle) 
W72-09091 


KAISER    REFRACTORIES   ENVIRONMENTAL 
STUDIES, 

Moss  Landing  Marine  Labs.  Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09092 


GAS  CHROMATOGRAPHY  IN  THE  ANALYSIS 
OF  INORGANIC  MATERIALS  (REVIEW), 

Vsesoyuznyi  Neftyanoi  Nauchno-Issledovatelskii 
Geologorazvedochnyi  Institut,  Leningrad  (USSR). 
B.  I.  Anvaer,  and  Yu  S.  Drugov. 
Zhurnal  Analiticheskoi  Khimii,  Vol.  26,  No.  6,  p 
1 180-1 197,  June,  1971.  6  fig,  4  tab. 

Descriptors:  'Analytical  techniques,  'Gas  chro- 
matography, 'Reviews,  'Inorganic  compounds. 
Polarity,  Spectrophotometry,  Flame  photometry, 
Metals,  Separation  techniques,  Stable  isotopes, 
Oxides,  Methane,  Ammonia,  Chlorine,  Sulfur 
compounds,  Fluorides,  Sulfides,  Carbonates,  Sil- 
icates, Halides,  Water,  Metal,  Deuterium,  Oxygen 
isotopes,  Trace  elements,  Nitrogen  compounds, 
Heavy  metals,  Gases,  Nitrogen,  Aluminum,  Ar- 
gon, Boron,  Bromine,  Hydrogen,  Helium,  Iron, 
Gold,  Iodine,  Cadmium,  Oxygen,  Cobalt,  Nickel, 
Mercury,  Lead,  Sulfur,  Strontium,  Titanium,  Car- 
bon, Phosphorus,  Fluorine,  Chlorine,  Magnesium, 
Manganese,  Copper,  Molybdenum,  Sodium, 
Chromium,  Cesium,  Zinc,  Carbon  dioxide, 
Hydrogen  sulfide. 

This  review  covers  published  work  from  1903  to 
1970  related  to  the  gas  chromatographic  analysis 
of  inorganic  materials.  The  review  indicates  that  at 
least  60  elements  have  already  been  analyzed  by 
gas  chromatography  and  that  several  others  could 
be.  In  this  review,  materials  are  grouped  according 
to  boiling  ranges:  low  boiling  gases;  aggressive 
gases  and  Liquids  boiling  over  an  average  tempera- 
ture range;  and  metals  and  their  compounds, 
which  generally  boil  at  high  temperatures.  The 
various  gas  chromatographic  techniques  that  have 
been  used  to  analyze  materials  in  each  of  these 
groups  are  discussed.  The  review  is  based  on  300 
literature  references.  (Mortland-Battelle) 
W72-09096 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


COOPERATIVE  GULF  OF  MEXICO 
ESTUARINE  INVENTORY  AND  STUDY,  LOUI- 
SIANA: PHASE  I,  AREA  DESCRIPTION  AND 
PHASE  IV,  BIOLOGY, 

Louisiana  Wild  Life  and  Fisheries  Commission, 

New  Orleans. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09097 


THE  FEASIBILITY  OF  ADP  OF  AHtBORNE 
LINE  SCAN  IMAGERY  FOR  NEAR  SHORE 
BATHYMETRY, 

Development  and  Resources  Transportation  Co., 

Silver  Spring,  Md. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09098 


CARBON  DIOXIDE  IN  THE  SURFACE 
WATERS  OF  THE  BARENTS  SEA: 
SOUTHWIND  EXPEDITION  -  1970, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
J.  J.  Kelley,  and  D.  W.  Hood. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  673,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  R71-20,  Sep- 
tember 1971. 16  p,  3  fig,  1  tab,  8  ref .  ONR  Contract 
N00014-67-A-0317-001AD. 

Descriptors:  'Carbon  dioxide,  *Sea  water,  *Sur- 
face  waters,  'Analytical  techniques,  Currents 
(Water),  Phytoplankton,  Equilibrium,  Arctic,  Sea 
ice,  Sampling,  Pumps,  Arctic  Ocean,  Supersatura- 
tion,  Water  analysis,  Air. 

Identifiers:  'Barents  Sea,  Infrared  gas  analyzer, 
Chlorophyll  a,  Webtrol  pump,  Bering  Sea,  On 
board  analysis. 

The  equilibrium  concentration  of  C02  with 
respect  to  air  in  the  surface  waters  of  the  Barents 
Sea  was  measured  during  late  summer  1970  aboard 
the  U.  S.  Coast  Guard  Icebreaker  SOUTHWIND 
to  gain  information  on  the  magnitude  of  C02  par- 
tial pressures  in  the  region  of  the  Arctic  summer 
sea  ice  pack.  Observations  were  made  from  37 
oceanographic  stations,  most  of  which  were 
located  in  or  close  to  the  arctic  ice  pack.  Air  was 
monitored  for  C02  by  a  nondispersive  infrared  gas 
analyzer.  In  all  cases  the  surface  seawater  was  un- 
dersaturated  in  C02  with  respect  to  air  as  verified 
by  previous  studies.  Investigators  studying  the 
Bering  Sea  and  Arctic  Ocean  during  the  winter  ob- 
served a  supersaturation  of  C02  in  surface  sea- 
water.  Summer  conditions  of  C02  undersaturation 
are  thought  to  reflect  the  effect  of  biological 
utilization  of  C02  by  autotrophic  plants.  (Mort- 
land-Battelle) 
W72-09099 


ESTIMATION  OF  THE  BIOMASS  OF  PLANK- 
TON, 

Municipal  Waterworks  of  Amsterdam  (Nether- 
lands). 

G.  P.  H.  van  Heusden. 

Hydrobiologia,  Vol.  39,  No.  2,  p  165-208,  Februa- 
ry 29,  1972.  21  fig,  15  tab,  20  ref. 

Descriptors:  'Biomass,  'Mathematical  studies, 
•Plankton,  'Estimating,  Numerical  analysis, 
Equipment,  Aquatic  populations,  Equations, 
Sampling,  Sieves,  Distribution  patterns, 
Zooplankton,  Microscopy,  Phytoplankton,  Instru- 
mentation, Filtration,  Measurement,  Methodolo- 
gy, Spatial  distribution,  Seasonal,  Probability, 
Population. 

Identifiers:  'Biocenosis,  Counting  chambers, 
Counting,  Poisson  distribution,  Data  interpreta- 
tion. 

The  various  mathematical  relations  found  in  a 
plantonic  biocenosis  and  its  seasonal  and  spatial 
distribution  and  a  new  technique  for  sampling  and 
counting  plankton  for  biomass  estimation  are 
presented.  The  logarithms  of  numbers  of  in- 
dividuals of  the  various  species  in  a  biocenosis 
form  a  normal  probability  curve.  A  similar  relation 
is  found  in  the  volumes  of  individuals  of  the  vari- 
ous species  and  also  in  the  biomass  of  the  various 


populations.  The  relationship  between  the  various 
biomasses  is  the  mathematical  product  of  number 
and  mean  volume.  An  approximative  hyperbolic 
function  can  be  derived  from  the  population 
volumes  and  with  the  aid  of  a  simple  equation  the 
plankton  biomass  is  calculated.  Only  ten  or  twenty 
of  the  most  dominant  populations  have  to  be 
counted  and  measured.  The  biomasses  of  the 
populations  in  various  plankton  samples  may  be 
compared  using  hyperbolic  or  probability  relation- 
ships and  the  biomasses  of  plankton  in  various 
habitats  may  be  compared  in  a  graphic  way.  The 
number  of  organisms  of  each  species  to  be 
counted  depends  on  the  degree  of  accuracy  and 
has  to  be  about  a  hundred.  Sampling  at  ten  places 
and  working  with  the  mean  of  the  ten  samples  are 
compulsory.  For  gregarious  zooplankters  a  relia- 
ble mean  may  be  calculated  using  the  hyperbolic 
function  which  seems  to  describe  their  densities  at 
various  places.  The  rotary,  electric  pump  method 
was  chosen  for  collecting  plankton.  A  translucent 
hose  with  a  special  and  moving  mouth  is  let  down 
into  the  water.  Water  passes  through  the  plankton 
net,  pump,  and  water  meter,  respectively,  drawing 
a  series  of  7  samples  of  increasing  decimal 
volumes.  The  plankton  is  concentrated  and  frac- 
tionated by  means  of  two  sedimentation  chambers 
and  four  small  plankton  sieves  and  three  plankton 
nets  of  various  standardized  meshes.  The  square 
counting  chambers  of  10  sq  cm  were  used  and  the 
organisms  enumerated  by  means  of  an  inverted 
microscope  which  projects  the  image  on  a  ground 
glass.  Only  organisms  seen  within  a  measured 
square  on  the  glass  are  counted.  By  standardizing 
sample  volumes,  microscope  magnifications,  and 
the  dimensions  of  the  squares,  the  conversion  fac- 
tors are  so  simple  that  only  zeros  or  a  decimal 
point  have  to  be  placed  in  the  number  counted  to 
obtain  an  estimation  of  the  biomass.  (Mackan-Bat- 
telle) 
W72-09100 


COMPUTER  PROGRAMS  FOR  USE  IN  X-RAY 
SPECTROGRAPHY-DETERMINATION  OF 

TRACE  ELEMENTS  AND  OF  DEAD-TIME  OF 
COUNTERS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Glen  Osmond  (Australia).  Div.  of 
Soils. 

A.  C.  Oertel. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  592,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Division  of  Soils  Technical 
Paper  No.  5,  1971. 17  p. 

Descriptors:  *X-ray  spectroscopy,  'Trace  ele- 
ments, 'Computer  programs,  Silica, 
Fluorescence,  Silicates. 

Identifiers:  Counting,  Dead-time,  X-ray  counters, 
Zirconium,  Chemical  interference. 

Three  computer  programs  for  use  in  x-ray  spec- 
troscopy are  described.  Two  are  for  determination 
of  trace  elements.  The  first,  in  Fortran,  is  applica- 
ble where  the  analysis  line  is  subject  to  inter- 
ference and  has  been  used  for  determining  zirconi- 
um in  silicate  samples.  The  second,  also  in  For- 
tran, is  used  where  both  the  analysis  line  and  ad- 
jacent background  are  subject  to  interference  and 
is  a  more  general  version  of  the  first  program.  The 
third  program,  written  in  Algol  and  Fortran,  is  for 
determining  dead-times  of  x-ray  counters.  This  re- 
port includes  details  on  the  data  deck  for  these 
programs.  (Mortland-Battelle) 
W72-09101 


THE  PHYSIOLOGICAL  STATE  WITH 
RESPECT  TO  NITROGEN  OF  PHYTOPLANK- 
TON FROM  LOW-NUTRJENT  SUBTROPICAL 
WATER  AS  MEASURED  BY  THE  EFFECT  OF 
AMMONIUM  ION  ON  DARK  CARBON  DIOX- 
H)E  FIXATION, 

Nova  Univ.,  Dania,  Fla.  Physical  Oceanographic 
Lab. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09103 


GAS-CHROMATOGRAPHIC  SEPARATION  OF 
HYDROGEN  SULFDDE,  Am,  AND  WATER, 

Lakehead  Univ.  Thunder  Bay  (Ontario).  Dept.  of 

Chemistry. 

W.  G.  Cook,  and  R.  A.  Ross. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  641-642, 

March  1972. 4  fig,  8  ref. 

Descriptors:  'Gas  chromatography,  'Separation 
techniques,  Hydrogen  sulfide,  Gases,  Carbon 
dioxide,  Water,  Air,  Pulp  and  paper  industry, 
Chemical  wastes,  Industrial  wastes,  Water  analy- 
sis. 

Identifiers:  Chromatography  columns,  Chro- 
matography peaks,  Carbowax. 

The  resolution  of  small  amounts  of  hydrogen  sul- 
fide from  large  quantities  of  air  and  water  was  ac- 
complished with  a  Porapak  Q  column  linked  to  a 
Carbowax  column  to  increase  the  resolution.  The 
total  column  length  was  12  ft,  6  ft  of  Porapak  Q 
(mesh  80/100)  treated  with  1/4  percent  Triton  305 
joined  to  6  ft  of  5  percent  Carbowax  1500  on 
Teflon  6  (mesh  40/60).  The  o.  d.  of  the  stainless 
steel  column  was  1/8  in.  and  the  carrier  gas  was 
helium,  flowing  at  60  ml/min.  An  aqueous  7.5 
microliter  sample  and  a  1  ml  vapor  phase  sample 
gave  good  separations  of  carbon  dioxide, 
hydrogen  sulfide,  and  water  using  a  hot  wire  de- 
tector. The  minimum  quantity  of  hydrogen  sulfide 
producing  a  recorder  response  was  0.77  micro- 
grams using  an  experimental  dilution  technique. 
With  a  10  ml  sample  loop,  this  corresponded  to  a 
minimum  detectable  concentration  of  about  50 
ppm  v/v.  Advantages  are:  rapid  analysis  time  and 
definite  separation  of  components  without  using 
either  temperature  programming  or  cold  traps.  The 
columns  have  been  used  in  a  Beckman  GC-M  gas 
chromatograph  to  analyze  gas  samples  which  were 
either  synthetic  or  directly  extracted  from  the 
main  stack  in  a  Kraft  pulp  mill  chemical  recovery 
plant.  (Mackan-Battelle) 
W72-09105 


ALTERNATING  CURRENT  AND  DIRECT  CUR- 
RENT POLAROGRAPHY  IN  CONCENTRATED 
HYDROFLUORIC  ACID  SOLUTIONS  WITH  A 
TEFLON  DROPPING  MERCURY  ELECTRODE, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Inorganic  Chemistry. 

A.  M.  Bond,  and  T.  A.  O'Donnell. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  590-592, 

March  1972.  2  fig,  10  ref. 

Descriptors:  'Polarographic  analysis,  'Elec- 
trodes, 'Electrochemistry,  Reduction,  Chemical 
analysis,  Cadmium,  Lead,  Tin,  Electrolytes,  Sol- 
vents, Thallium,  Nitrates,  Alternating  currents, 
Direct  currents,  Electric  currents,  Acids,  Chemi- 
cal reactions,  Analytical  techniques,  Metals, 
Heavy  metals. 

Identifiers:  Stannous  fluoride,  'Hydrofluoric  acid, 
Detection  limits,  Teflon,  'Dropping  mercury  elec- 
trode, Ion  selective  electrodes. 

A  teflon  drop  mercury  electrode  (DME),  consist- 
ing of  a  teflon  portion  with  a  250  micron  orifice 
and  a  glass  capillary  portion  was  constructed  with 
slight  modification  according  to  Raaen  and  used  in 
separate  ac  and  dc  polarography  of  50  percent 
hydrofluoric  acid  solutions  with  additions  of  cad- 
mium (H),  lead  (II),  and  thallium  (I)  as  their 
nitrates,  and  tin  (II)  as  stannous  fluoride.  All 
potentials  were  recorded  relative  to  a  Ag/AgCl 
(1M  NaCl)  reference  electrode.  All  polarograms 
were  obtained  with  a  Metrohm  Polarecord  E261  at 
20  C  plus  or  minus  2  C.  An  applied  ac  voltage  of  10 
mV  rms,  at  5  H2  was  used  to  obtain  all  ac  polaro- 
grams. On  two  hundred  consecutive  drops,  no 
variation  of  any  current  drop  time  curve  was 
greater  than  plus  or  minus  0.5  percent.  The  polari- 
graphically  usable  potential  range  in  50  percent  Hf 
was  about  0.4  to  -  0.95  volt  versus  Ag/AgCl.  The 
limit  in  the  positive  region  was  oxidation  of  mercu- 
ry, and  in  the  negative  region,  hydrogen  evolution. 
Detection  limits  of  ac  polarography  were:  for  cad- 
mium (ID,  .000001  M;  lead  (II),  .000005  M;  tin  (II), 
.000001  M  (cathodic  wave),  .00001  M  (anodic 
wave);  thallium  (I),  .000005  to  .0001  M.  Plots  of  ac 
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wave  height  vs.  concentration  of  the  metals  were 
linear  to  approximately  their  detection  limit  con- 
centrations. This  work  further  showed  that  elec- 
trode reactions  of  the  metals  were  reversible  and 
as  such  could  be  maintained  in  concentrated 
hydrofluoric  acid.  (Mackan-Battelle) 
W72-09106 


STANDARD  POTENTIAL  OF  THE  COPPER  (H)- 

(I)  COUPLE  IN  ACETONmULE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Chemistry. 
J.  K.  Senne,  and  B.  Kratochvil. 
Analytical  Chemistry,  Vol.  44,  No.  3,  p  585-588, 
March  1972.  1  fig,  6  tab,  17  ref . 

Descriptors:  *Oxidation-reduction  potential, 
•Electrochemistry,  'Copper,  Potentiometers, 
Mathematical  studies,  Electrodes,  Oxidation, 
Chemical  reactions,  Metals,  Monitoring,  Equa- 
tions, Silver,  Equipment,  Instrumentation. 
Identifiers:  •Acetonitrile,  *Copper  (II)-  (I)  couple, 
Nitrosyl  perchlorate,  Tetrakis  acetonitrile  copper 

(II)  perchlorate,  Tetraethylammonium 
perchlorate,  Henderson  equation,  Potential  drift, 
Ethylacetate,  Ion  selective  electrodes. 

A  potentiometric  measurement  was  achieved  for 
the  Copper  (II)-  (I)  couple  in  acetonitrile  by  using  a 
cell  in  which  liquid  junction  potentials  were 
eliminated  by  an  extrapolation  procedure.  Two 
cell  arrangements  were  used:  with  solution  addi- 
tions and  with  cell  assembly  being  performed  in  a 
dry  box  (which  decreases  the  potential  of  the  cou- 
ple). Immediately  following  assembly,  each  cell 
was  thermostated  at  25.0  plus  or  minus  0.02  C  and 
the  potential  monitored  for  6-10  hours,  after  which 
a  linear  extrapolation  of  potential  to  time  zero  was 
made.  Total  potential  drift  was  on  the  order  of  1-2 
mV.  A  value  of  0.679  plus  or  minus  0.001  V  versus 
the  standard  silver  electrode  in  acetonitrile  was 
obtained.  These  results  support  the  assumption  of 
complete  dissociation  of  copper  (II)  perchlorate  in 
acetonitrile.  Comparison  of  the  results  with  cells 
with  junction  indicate  that  under  the  conditions 
used,  the  Henderson  equation  gives  only  a  rough 
approximation  of  junction  potentials.  (Mackan- 
Battelle) 
W72-09107 


THE  SEASONAL  VARIATION  OF  DISSOLVED 
ORGANIC  CARBON  IN  THE  INSHORE 
WATERS  OF  THE  MENAI  STRAIT  IN  RELA- 
TION TO  PRIMARY  PRODUCTION, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Marine  Science  Labs. 

A.  W.  Morris,  and  P.  Foster. 

Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 

987-989,  November  1971.  1  fig,  6  ref. 

Descriptors:  'Analytical  techniques,  'Organic 
compounds,  'Carbon,  Gravimetric  analysis, 
Productivity,  Seasonal,  Chlorophyll,  Algae, 
Phytoplankton,  Water  analysis,  Carbon  cycle,  Or- 
ganic matter,  Nutrients. 

Identifiers:  'Dissolved  organic  carbon,  'Menai 
Strait  (Wales). 

A  regular  annual  cycle  for  dissolved  organic  car- 
bon was  found  in  the  Menai  Strait  from  measure- 
ments made  over  a  two-year  period.  Ultraviolet 
photooxidation  of  1 -liter  samples  of  water  fol- 
lowed by  gravimetric  estimation  of  the  liberated 
carbon  dioxide  was  used  for  determinations. 
Winter  levels  of  about  one  mg  C/liter  are  followed 
by  a  steady  increase  through  spring  and  summer, 
reaching  maximum  values  of  3-4  mg  C/liter  in  au- 
tumn followed  by  a  sharp  return  to  winter  values. 
Studies  indicated  a  high  rate  of  production  is  main- 
tained throughout  the  summer  period  although  the 
standing  crop  may  vary  considerably.  (Snyder- 
Battelle) 
W72-09108 


RAPH)  TESTS  FOR  PATHOGENS  DM  WATER 
SUPPLDES. 

Susquehanna  Corp.,  Alexandria,  Va.  Atlantic 
Research  Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  341,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  LWL-CR-04B69, 
September  1971.  93  p,  27  fig,  14  tab.  Contract  No. 
DAAD05-71-C-0177. 

Descriptors:  'Water  analysis,  'Bacteriophage, 
'Enteric  bacteria,  Pathogenic  bacteria,  E.  coli, 
Samonella,  Shigella,  Sewage,  Regression  analysis, 
Statistical  methods,  'On-site  tests,  On-site  in- 
vestigations, Assay. 

Identifiers:  Counting,  Plaque  counts,  Salmonella 
typhimurium,  Shigella  flexneri,  Quantitative  esti- 
mations, Reverse  phage  titer  rise,  LWL  rapid  bac- 
terial test  kit,  Detection  limits. 

A  portable  field  test  kit  (LWL  Rapid  Bacterial 
Test  Kit)  has  been  designed  which  is  capable  of  as- 
saying 10  water  samples  for  the  presence  of  the 
phages  which  lyse  E.  coli,  Salmonella  typhimuri- 
um, and  Shigella  flexneri.  With  this  kit  a  water 
assay  may  be  completed  within  6-8  hours  by  appli- 
cation of  the  reverse  Phage  Titer  Rise  reaction.  As 
few  as  1-2  phage  particles  in  a  50  ml  sample  may  be 
detected.  The  Rapid  Bacterial  Test  Kit  is 
described  in  detail  and  instructions  are  given  for 
its  use.  Experimental  data  are  provided  which  il- 
lustrate the  quantitative  relationship  between 
coliforms  and  coliphage  in  natural  waters.  A 
procedure  is  given  for  the  quantitative  estimation 
of  E.  coli  populations  based  upon  detection  of  E. 
coli  phage.  (Holoman-Battelle) 
W72-09109 


DEVELOPMENT  OF  NUCLEAR  ANALYTICAL 
TECHNIQUES  FOR  OIL-SLICK  H>ENTD7ICA- 
TION,  PHASE  HA,  FINAL  REPORT, 

Gulf  Radiation  Technology,  San  Diego,  Calif. 
H.  R.  Lukens,  D.  Bryan,  N.  A.  Hiatt,  and  H.  L. 
Schlesinger. 

Available  from  the  National  Technical  Informa- 
tion Service  as  GULF-RT-A-10684,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  GULF-RT- 
A-10684,  June  11,  1971.  113  p,  42  tab,  12  ref,  3  ap- 
pend. Project  No.  4023,  AEC  Contract  No.  AT 
(04-3)- 167. 

Descriptors:  'Oil,  'Trace  elements,  'Neutron  ac- 
tivation analysis,  Oil  spills,  Statistical  methods, 
Pollutant  identification,  Bromine,  Sulfur,  Man- 
ganese, Iodine,  Nickel,  Oil  pollution,  Heavy 
metals,  Sampling. 

Identifiers:  'Oil  characterization,  Trace  element 
patterns,  Fingerprinting,  Vanadium,  Arsenic,  Gal- 
lium, Indium,  Barium,  Zirconium,  Dysprosium, 
Aluminum,  Cobalt,  Sodium,  Chlorine,  Crude  oil, 
Bunker  C  oil.  Weathering,  Alaskan  crude,  Diesel 
fuel,  Gas  oil,  Jet  fuel,  Base  oil,  Louisiana  crude, 
Nigerian  crude,  Bolivian  crude,  Cabinda  crude, 
Venezuelan  crude,  Heating  oil,  Oil  residues,  Lube 
oil,  Gasoline,  Methanol,  Xylene,  No.  2  fuel  oil, 
No.  6  fuel  oil,  No.  1  fuel  oil,  Kerosene,  Light  oil, 
Murban  crude,  Katapa  crude,  San  Ardo  crude,  Su- 
matran  crude,  Iranian  crude,  Nikiski  crude. 

A  definition  of  the  utility  of  the  trace  element  pat- 
terns (TEP)  of  oil  slicks  and  suspected  sources  of 
oil  slicks,  as  measured  qualitatively  and  quantita- 
tively by  neutron  activation  analysis  (NAA),  has 
been  achieved.  In  the  context  of  comparing  slick 
and  suspect  TEP's,  it  is  shown  that  the  method 
will  invariably  select  those  pairs  of  samples  that 
are  the  same,  provided  the  suspect  samples  are  ex- 
posed to  simulated  weathering  and  the  set  of  slick 
and  suspect  samples  are  analyzed  in  unison.  A 
method  of  objectively  measuring  differences  in 
TEP's  of  sample  pairs  was  developed.  The  con- 
centration values  were  codified  in  a  manner  that 
provides  equal  weight  to  all  values  for  all  ele- 
ments. The  differences  between  code  values,  or 
scores,  for  each  observed  element  in  a  pair  of  sam- 
ples are  summed  to  obtain  a  difference  score  (DS). 
The  distributions  of  DS  for  matched  pairs  are  sig- 


nificantly different  from  those  of  nonmatched 
pairs.  The  chance  of  mistakenly  calling  a  non- 
matched  pair  a  matched  pair  is  0.0028  percent, 
while  the  chance  of  failing  to  identify  a  matched 
pair  is  less  than  0.001  percent.  (Mortland-Battelle) 
W72-091 10 


ABUNDANCE  OF  YOUNG  SCIAENH)  FISHES 
IN  EVERGLADES  NATIONAL  PARK, 
FLORIDA,  IN  RELATION  TO  SEASON  AND 
OTHER  VARIABLES, 

Miami  Univ.,  Fla.  Sea  Grant  Institution  Program. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-09113 


CONCURRENT  SOLUTION  AND  ADSORPTION 
PHENOMENA  IN  GAS-LIQUID  CHROMATOG- 
RAPHY-A  COMPARATIVE  STUDY, 

Georgetown  Univ.,  Washington,  D.C.,  Dept.  of 

Chemistry. 

H.  L.  Liao,  and  D.  E.  Martire. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  498-502, 

March  1972. 4  fig,  3  tab,  17  ref. 

Descriptors:  'Gas  chromatography,  Adsorption, 
Alcohols,  Chemical  properties.  Chemical  analysis. 
Retention. 

Identifiers:  Chromatography  columns.  Gas-liquid 
chromatography,  Octadecane,  Propanol,  Seconda- 
ry butanol,  Methylisopropylamine,  Chromatog- 
raphy peaks,  Errors,  Partition  coefficients,  Parti- 
tioning, error  sources. 

With  many  compounds,  particularly  alcohols, 
solute  adsorption  on  the  solid  support  is  a 
troublesome  factor  in  GLC  separations  and  in 
quantitative  GLC  studies  of  solution  ther- 
modynamics. A  study  was  made  of  three  methods 
for  obtaining  bulk  liquid-gas  partition  coefficients 
(K  sub  L)  from  GLC  retention  measurements  on 
solute-liquid  phase  systems  where  a  multiple  sorp- 
tion mechanism  leads  to  sample  size-dependent 
peak  maximum  retention  time  and  asymmetric 
peak  shapes.  The  methods  compared  all  involve 
retention  measurements  on  several  columns  dif- 
fering only  in  liquid  phase  weight  per  cent,  fol- 
lowed by  extrapolations  to  give  infinite  dilution 
bulk  retention  volumes.  The  test  solutes  studied  on 
four  n-octadecane  columns  at  40.0  C  gave  the  fol- 
lowing average  K  sub  L  values:  n-propanol,  110.3; 
sec-butanol,  55.8;  and  methylisopropylamine, 
106.8.  Evidence  is  found  for  adsorption  of  the  al- 
cohols on  the  solid  support  and  at  the  gas-liquid  in- 
terface. The  relative  merits  of  the  three  ap- 
proaches, which  yield  K  sub  L  values  in  excellent 
agreement  with  each  other,  are  compared. 
(Mackan-Battelle) 
W72-09114 


GAS  CHROMATOGRAPH-MASS  SPECTROME- 
TER-ACCELERATING VOLTAGE  ALTERNA- 
TOR SYSTEM  FOR  THE  MEASUREMENT  OF 
STABLE  ISOTOPE  RATIOS  IN  ORGANIC 
MOLECULES, 

Argonne  National  Lab.,  111.  Div.  of  Biological  and 
Medical  Research. 

P.  D.  Klein,  J.  R.  Haumann,  and  W.  J.  Eisler. 
Analytical  Chemistry,  Vol.  44,  No.  3,  p  490-493, 
March  1972. 9  fig,  1  tab,  9  ref. 

Descriptors:  'Gas  chromatography,  'Mass  spec- 
trometry, Isotope  studies,  Stable  isotopes, 
Laboratory  equipment,  Organic  compounds,  Deu- 
terium, Acids,  Chemical  analysis,  Instrumenta- 
tion. 

Identifiers:  Chromatography  peaks,  Accelerating 
voltage  alternation,  Tetradeuterio-chenodeox- 
ychofic  acid. 

A  procedure  and  an  instrument  have  been  refined 
for  stable  isotope  ratio  analyses  using  a  gas  chro- 
matograph-mass  spectrometer  with  accelerating 
voltage  alternation.  In  tests,  a  5  microgram  mix- 
ture of  protio-  and  tetradeuterio-chenodeoxychol- 
ic  acids  were  chromatographed  as  the  acetates  of 
their  methyl  esters  on  a  1-mm  by  6  ft  column 
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packed  with  3  percent  AN600  on  a  Gas  Chrom  Q, 
80-100  mesh,  and  the  results  recorded.  The  system 
provided  independent  focusing  for  each  mass, 
magnet  stabilization,  sweep  options,  and  con- 
verted the  output  signal  to  digital  form.  Excellent 
stability  was  achieved  providing  measurement  of 
carbon  isotopic  ratios  with  an  accuracy  of  1  part  in 
10,000.  The  limiting  concentration  of  tetradeu- 
terio-chenodeoxycholic  acid  measurable  with  sig- 
nificance is  between  0.1-0.2  percent.  (Mackan-Bat- 
telle) 
W72-09115 


SLOPE  ANALYSIS  FOR  RECOGNITION  AND 
CHARACTERIZATION  OF  STRONGLY  OVER- 
LAPPED CHROMATOGRAPHIC  PEAKS, 

State   Univ.   of   New   York,   Buffalo.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09116 


REPORT  ON  PESTICD3E  FORMULATIONS, 

Environmental  Protection  Agency,  Washington, 

D.C.  Pesticides  Regulation  Div. 

R.  L.  Caswell. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol.  55,  No.  2, 1972.  p  244-246. 

Descriptors:  'Analytical  techniques,  Infrared 
radiation,  Insecticides,  Chlorinated  hydrocarbon 
pesticides,  Chromatography,  Gas  chromatog- 
raphy, Herbicides,  Mercury,  Pesticides,  Pollutant 
identification,  Heptachlor,  Fertilizers,  2  4-D,  2  4  5- 
T,  Colorimetry,  Malathion,  Paraquat. 
Identifiers:  Thin  layer  chromatography,  Carbaryl, 
Chlordane,  Chlorobenzilate,  Prometone, 

Propazine,  Simazine,  Terbutryn,  Dinocap, 
Kelthane,  Pentachloronitrobenzene, 

Phosphamidon,  Thiocarbamate,  Trifluralin,  N- 
Butyl-N -ethyl-alpha  alpha  alpha-trigluoro-2  6- 
dinitro-p-toluidine. 

Several  new  methods  of  pesticide  analysis  that 
have  been  developed  and  studied  are  listed, 
although  few  studies  were  completed.  No  details 
are  provided  on  these  techniques.  (Mortland-Bat- 
teUe) 
W72-09118 


A  LIST  OF  NEW  GENERA  AND  TYPE  SPECIES 
OF  FLAGELLATES  AND  ALGAE  PUBLISHED 
IN  1969,  PART  V, 

B.  V.  Skvortzov. 

Hydrobiologia,  Vol  39,  No.  2,  p  241-245,  February 

29, 1972. 15  fig,  4  ref. 

Descriptors:  'Protozoa,  'Systematics,  *Algae, 
Chlorophyta,  Habitats,  Aquatic  habitats, 
Euglenophyta,  Pyrrophyta,  Freshwater  algae. 
Identifiers:  Protocryptochrysis  obovata,  Guttula 
bacillariophaga,  Refractocystis  pluvialis,  Gome- 
siamonas  stagnalis,  Refractodes  brasiliana, 
Oyemonas  pulsulae,  Refractomonas  brasiliana, 
Hortobaggiamonas  plicata,  Trie  hoc  yanella 
spiralis,  Stromia  subsphaerica,  Tetraculamonas 
natans,  Mariniamonas  saupaulensis,  Eneidamonas 
applanata,  Bicudomonas  cyanophora,  I.iangiana 
terrestris,  Chloromonads,  Cryptomonads,  Bicu- 
domonas, 'Flagellates. 

A  list  of  1 5  new  genera  of  flagellates  and  algae  is 
given.  Included  are  illustrations  of  the  organisms, 
sizes  of  the  cells,  type  species,  and  the  habitats  in 
which  they  may  be  found.  (Mackan-Battelle) 
W72-09119 


SURVEY  OF  MACROPHYTE  RESOURCES  IN 
THE  COASTAL  WATER  OF  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-09120 


A.    DEGRADATION    AND    MINERALIZATION 
OF  PETROLEUM   BY   TWO   BACTERIA   ISO- 


LATED FROM  COASTAL  WATERS,  B. 
DEGRADATION  AND  MINERALIZATION  OF 
PETROLEUM  IN  SEA  WATER:  LIMITATION 
BY  NITROGEN  AND  PHOSPHORUS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Biochemistry  and  Microbiology. 
R.  M.  Atlas,  and  R.  Bartha. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-735  142,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  No.  2, 
December  31 ,  1971.  39  p,  1 1  fig,  1  tab,  39  ref.  ONR 
Contract  N00014-67-A-01 15-0005. 

Descriptors:  'Marine  bacteria,  'Biodegradation, 
'Oil,  Sea  water  ,  Degradation  (Decomposition), 
Microbial  degradation,  Nitrogen,  Phosphorus,  Or- 
ganic compounds,  Gas  chromatography,  Mass 
spectrometry,  Carbon  dioxide,  Oil  spills,  Oil  pollu- 
tion, Limiting  factors,  Cultures,  Isolation,  Separa- 
tion techniques. 

Identifiers:  'Mineralization,  'Substrate  utiliza- 
tion, Flavobacterium,  Brevibacterium,  Paraffinic 
hydrocarbons,  Aliphatic  hydrocarbons,  Sweden 
crude  oil,  Oil  removal,  Cleanup,  Paraffins,  En- 
richment, Agars,  Oil  characterization,  Chromato- 
grams,  Mass  spectra,  n-decane,  n-undecane,  n- 
dodecane,  n-tridecane,  n-tetradecane,  n-pen- 
tadecane,  n-hexadecane,  pristane  n-heptadecane, 
n-octadecane,  n-nonadecane,  n-eicosane,  n-hene- 
icosane,  n-docosane. 

Within  the  framework  of  a  study  on  the  oil 
biodegradation  potential  of  the  sea,  the  ability  of  a 
Flavobacterium  sp.  and  Brevibacterium  sp.  to 
metabolize  a  paraffinic  crude  oil  and  a  chemically 
defined  hydrocarbon  mixture  was  investigated. 
Major  components  of  the  crude  oil  were  identified 
by  combination  gas  chromatography  and  mass 
spectrometry.  The  rate  and  extent  of  total 
hydrocarbon  biodegradation  was  measured.  In  ad- 
dition, C02  evolution  from  the  crude  oil  was  con- 
tinuously monitored  in  a  shaker-mounted  gas  train 
arrangement.  Degradation  started  after  a  2  to  4  day 
lag  period  and  reached  its  maximum  within  two 
weeks.  At  this  time  up  to  60  percent  of  the  crude 
oil  and  75  percent  of  the  model  hydrocarbon  mix- 
ture, each  added  at  the  level  of  1  ml  per  100  ml  ar- 
tificial sea  water,  were  degraded.  Mineralization 
(conversion  to  C02)  was  slightly  lower  due  to  for- 
mation of  products  and  bacterial  cell  material,  n- 
Paraffins  were  preferentially  degraded  as  com- 
pared to  branched  chain  hydrocarbons. 
Biodegradation  of  n-paraffins  in  the  range  of  C12 
to  C20  was  simultaneous;  no  diauxie  effects  were 
observed.  Biodegradation  and  mineralization  of 
petroleum,  added  at  1  percent  (v/v)  to  freshly  col- 
lected sea  water,  were  measured  using  gas-liquid 
chromatographic,  residual  weight,  and  C02-evolu- 
tion  techniques.  Only  3  percent  of  the  added 
petroleum  was  biodegraded  and  1  percent  was 
mineralized  in  unamended  sea  water  after  18  days 
of  incubation.  Added  individually,  nitrate  (0.01M) 
or  phosphate  (0.00035  M)  supplements  caused  lit- 
tle improvement,  but  when  added  in  combination, 
they  increased  petroleum  biodegradation  and 
mineralization  to  70  percent  and  42  percent, 
respectively.  Attempts  to  clean  up  oil  spills  with 
the  aid  of  microorganisms  should  take  into  con- 
sideration the  nutritional  deficiencies  of  sea  water. 
(Holoman-Battelle) 
W72-09121 


CARBON  DIOXIDE  AND  PRIMARY  PRODUC- 
TIVITY IN  THE  GLACIAL  FIORD  SYSTEM  OF 
SOUTHEAST  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09122 


LABORATORY  RELEASE  RATES  OF  ENCAP- 
SULATED MALATHION  SLOW  RELEASE 
FORMULATIONS,  APRIi-JUNE  1971, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09123 


LABORATORY  EVALUATION  OF  RESIDUE 
LEVELS  IN  WATER  TREATED  WITH  AN  EN- 
CAPSULATED MALATHION  FORMULATION, 
JULY-SEPTEMBER  1971, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09124 


DEPOSITION  OF  URANIUM  IN  THE  SEDI- 
MENT AND  INTERSTITIAL  WATER  OF  AN 
ANOXIC  FJORD, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09126 


SECRETION  OF  DISSOLVED  ORGANIC  CAR- 
BON AND  NITROGEN  BY  AQUATIC 
MACROPHYTES, 

Michigan  State  Univ.,  Hickory  Comers.  W.  K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09127 


ELECTROLYTIC  CALIBRATION  TECHNIQUE 
FOR  DISSOLVED  NITROGEN  DETERMINA- 
TION IN  SEAWATER  BY  ON-STREAM 
STRIPPING  GAS  CHROMATOGRAPHY, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Inst,  of 

Oceanography. 

L.  P.  Atkinson. 

Analytical  Chemistry,  Vol.  44,  No.  4,  p  885-887, 

April  1972.  2  fig,  6  ref. 

Descriptors:  'Sea  water,  'Nitrogen,  'Analytical 
techniques,  'Gas  chromatography,  Calibrations, 
Argon,  Automation,  Laboratory  equipment, 
Hydrogen. 

Identifiers:  'Stripping  gas  chromatography,  'Elec- 
trolytic calibration,  Hydrazine  sulfate,  On  board 
analysis,  Dissolved  nitrogen. 

A  gas  chromatographic  technique  for  determining 
the  dissolved  nitrogen  content  of  seawater 
quickly,  precisely,  and  accurately  is  described. 
The  technique  utilizes  on-stream  stripping  and 
electrolyte  calibration  and  is  adaptable  to  automa- 
tion. Water  samples  are  pumped  into  a  glass 
stripping  chamber  with  a  peristaltic  pump.  For 
calibration,  a  current  is  passed  through  a  0.1  M 
hydrazine  sulfate  solution  held  in  the  stripper.  The 
electrolytic  decomposition  of  hydrazine  sulfate 
produces  N2  and  H2.  A  standard  curve  of  milliam- 
peres  versus  integrated  nitrogen  peak  area  is  then 
used  in  calculating  N2.  Other  gases  can  also  be 
easily  determined  in  this  manner.  Using  this 
technique,  the  relative  standard  deviation  is  typi- 
cally 0.5  percent  for  four  samples.  The  total  error 
in  accuracy  is  estimated  to  be  at  most  0.5  percent. 
About  300  samples  have  been  successfully 
analyzed  both  in  the  laboratory  and  aboard  ship 
using  this  technique.  (Mortland-Battelle) 
W72-09128 


FLAME  DETECTION  METHOD  FOR  DETER- 
MINING ORGANIC  CARBON  IN  WATER, 

Shell  Development  Co.,  Emeryville,  Calif. 

F.  T.  Eggertsen,  and  F.  H.  Stross. 

Analytical  Chemistry,  Vol.  44,  No.  4,  p  709-714, 

April  1972. 7  fig,  3  tab,  9  ref. 

Descriptors:  'Carbon,  'Organic  matter,  'Aqueous 
solutions,  'Analytical  techniques,  Pollutant 
identification,  Ionization,  Oil,  Detergents,  Al- 
cohols, Acids,  Organic  compounds. 
Identifiers:  'Organic  carbon,  'Hydrogen  flame 
ionization  detector,  Detection  limits,  TOC,  Flame 
detector,  Thermal  analysis-flame  ionization  detec- 
tor, TAFID,  Gelatin,  Heptanoic  acid,  Isopropyl  al- 
cohol, Acetic  acid,  Starch,  NEODOL,  Pyrolysis. 

Trace  organic  carbon  in  water  can  be  determined 
by  means  of  a  thermal  analysis-flame  detection 
system  previously  devised  for  the  thermal  stability 
and  volatility  characterization  of  organic  materi- 
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als.  The  method  seems  to  be  applicable  for  sam- 
ples that  are  essentially  hydrocarbon  in  nature  and 
from  which  substantially  complete  recovery  of  or- 
ganic carbon  is  obtained  upon  pyrolysis  at  550C. 
Thus  a  satisfactory  analysis  for  oils,  solvents,  and 
ready  pyrolyzable  material  can  be  made  with  dif- 
ferentiation according  to  volatility.  In  the  method 
developed,  a  small  sample  is  heated  in  nitrogen 
carrier  gas  in  two  stages  to  determine  volatile  (less 
than  150C)  and  nonvolatile  (150-550C)  organic  car- 
bon with  the  hydrogen  flame  ionization  detector. 
The  water  evaporated  in  the  first  stage  changes  the 
detector  response  to  some  extent  but  this  is  taken 
care  of  by  calibration.  Performance  of  the  method 
is  illustrated  in  tests  with  1  to  300  ppm  of  various 
types  of  organic  material  with  a  lower  limit  of  de- 
tection of  about  0.2  ppm.  Advantages  of  the 
method  are  its  simplicity  and  sensitivity  and  a  dif- 
ferentiation of  the  organic  material  according  to 
volatility.  The  analysis  time  is  about  15  minutes. 
(Mortland-Battelle) 
W72-09129 


ACID  INTERFERENCES  IN  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Perkin-Elmer  Corp.,  Norwalk,  Conn. 

W.  B.  Barnett. 

Analytical  Chemistry,  Vol.  44,  No.  4,  p  695-698, 

April  1972.  5  fig,  2  tab,  9  ref. 

Descriptors:  'Acids,  Spectrometers,  'Copper, 
♦Chromium,  'Manganese,  'Nickel,  'Spec- 
trophotometry, Heavy  metals. 
Identifiers:  'Atomic  absorption  spec- 
trophotometry, 'Chemical  interference,  Flame 
spectrometry,  Mineral  acids,  Hydrochloric  acid, 
Nitric  acid,  Perchloric  acid,  Sulfuric  acid, 
Phosphoric  acid. 

A  study  was  made  of  the  interferences  caused  by 
five  mineral  acids  (hydrochloric,  nitric,  perchloric, 
phosphoric,  and  sulfuric)  during  determination  of 
copper,  chromium,  manganese,  and  nickel  by 
atomic  absorption  spectrophotometry.  Variations 
in  acid  concentration,  flame  type,  and  flame 
stoichiometry  were  examined.  It  was  found  that 
interference  is  minimal  during  determination  of 
Cu,  Mn,  and  Ni  when  using  an  air-acetylene  flame 
burning  on  a  single,  flat-top  burner.  With  Cr,  both 
air-acetylene  and  nitrous  oxide-acetylene  flames 
produced  roughly  equivalent  sensitivities  and  acid 
interferences.  Interferences  were  least  from 
hydrochloric  and  nitric  acids,  indicating  they 
should  be  used  if  there  is  a  choice  of  dissolution 
methods.  It  also  became  clear  that  design  of  the 
burner  system  has  an  important  influence  on 
analytical  interferences.  (Mortland-Battelle) 
W72-09130 


THE  DETERMINATION  OF  ATOMIC  ABSORP- 
TION DETECTION  LIMITS  BY  DIRECT  MEA- 
SUREMENT, 

Perkin-Elmer  Corp.,  Norwalk,  Conn. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09131 


MODIFICATION  OF  THE  ANALYSIS  OF 
PHOSPHOROUS  AND  KINETICS  OF  THE 
REACTION, 

Hadassah    Medical    School,    Jerusalem    (Israel). 

Dept.  of  Virology. 

L.  H.  Lazarus,  and  S.-C.  Chou. 

Analytical  Biochemistry,  Vol.  45,  No.  2,  p  557- 

566,  February  1972.  7  fig,  1  tab,  27  ref. 

Descriptors:  'Phosphorus,  'Kinetics, 

'Phosphorus     compounds,     Phosphates,     Chro- 
matography,     Hydrolysis,      Nutrients,      Assay, 
Chemical  analysis,  Absorption. 
Identifiers:  'Orthophosphates, 

'Aminonaphthosulfonic  acid,  Esters,  Phosphate 
esters,  Adenosine  triphosphate,  Phosphoenol- 
pyruvate,  Ribose  1 -phosphate,  Phosphocreatine, 
Acetyl  phosphate,  Molybdenum  blue. 


The  modification  of  an  existing  technique  for 
determination  of  phosphorus  has  led  to  a  simple 
and  rapid  method  for  its  detection. 
Aminonaphtholsulfonic  acid  (ANSA)  was  used  as 
a  reducing  agent  and  a  reduction  in  the  assay 
volume,  while  maintaining  an  appropriate  acid 
molybdate  ratio,  resulted  in  increased  sensitivity. 
Both  orthophosphate  and  total  phosphate  were 
determined  at  740  millimicrons  10  min.  after  addi- 
tion of  assay  components.  Reaction  rates  for 
kinetic  analysis  were  automatically  recorded  on  a 
chromatographic  recorder.  The  kinetics  of  the  for- 
mation of  the  molybdenum  blue  color  for 
orthophosphate  and  several  labile  phosphate 
esters  were  determined.  (Mortland-Battelle) 
W72-09132 

5B.  Sources  of  Pollution 


EQWLD3RDJM  DISTRIBUTION  OF  SMALL 
ORGANIC  MOLECULES  IN  NATURAL 
WATERS, 

Southern  Methodist  Univ.,  Dallas,  Tex.  Dept.  of 

Geological  Sciences. 

D.  C.  Thorstenson. 

Geochimica  et  Cosmochimica  Acta,  Vol  34,  No  7, 

p  745-770,  1970.  8  fig,  10  tab,  34  ref,  append.  NSF 

Grant  GA-828. 

Descriptors:  'Equilibrium,  'Organic  compounds, 
'Molecular  structure,  'Natural  streams,  Oxida- 
tion-reduction potential,  Organic  matter,  Model 
studies,  Computer  models,  Methane,  Hydrogen 
ion  concentration,  Water  temperature,  Water 
chemistry,  Chemical  reactions,  Decomposing  or- 
ganic matter. 
Identifiers:  Acetic  acid,  Butyl  alcohol. 

Equilibrium  and  mass  transfer  calculations  were 
investigated  in  describing  the  chemistry  of  small 
organic  molecules  in  natural  aqueous  systems, 
with  particular  emphasis  on  their  role  in  determin- 
ing the  pH  and  oxidation  potential  of  natural 
waters.  Predictions  based  on  the  calculated 
equilibrium  distribution  of  these  species  are  com- 
pared with  data  from  several  natural  environ- 
ments. The  term  'small  organic  molecules'  is  ar- 
bitrarily defined  to  include  any  molecular  or  ionic 
species  in  the  system  C-N-S-H20  in  which  the 
sum  of  the  C,  N  and  S  atoms  is  five  or  less.  Exam- 
ples of  some  typical  species  are  methane,  acetic 
acid,  cyanide  ion,  butyl  alcohol,  and  carbonate 
ion.  The  decomposition  and  solution  of  organic 
matter,  whether  by  bacterial  decay  or  by  purely 
physico-chemical  processes,  ultimately  introduces 
dissolved  organic  species  into  the  associated  aque- 
ous phase.  The  equilibrium  distribution  of  these 
dissolved  small  organic  molecules  can  be  pre- 
dicted on  a  thermodynamic  basis,  and  the  model 
by  which  this  is  accomplished  is  discussed. 
(Woodard-USGS) 
W72-08501 


THE  OCCURRENCE  OF  ALKANES  IN  FULVIC 
ACID,  A  SOU.  HUMIC  FRACTION, 

Department  of   Agriculture,   Ottawa,   (Ontario). 

Soil  Research  Inst. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-08502 


NITROGEN  FLXATION  BY  BLUE-GREEN 
ALGAE  IN  YELLOWSTONE  THERMAL 
AREAS, 

Dundee    Univ.    (Scotland).    Dept.    of   Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08508 


IMPACT        OF        HIGHWAYS        ON        THE 
HYDROGEOLOGIC  ENVIRONMENT, 

Pennsylvania  State  Univ.,  University  Park.  Coll. 

of  Earth  and  Mineral  Sciences. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-08516 


A  STUDY  OF  ENVIRONMENTAL  POLLUTION 
BYLE\D, 

Illinois  Univ.,  Urbana.  Dept.  of  Engineering. 
R.  B.  Snyder,  D.  J.  Wuebbles,  J.  E.  Pearson,  and 
B.  B.  Ewing. 

Illinois  Institute  for  Environmental  Quality  Final 
Report  No  71-7,  November  1971.  149  p,  18  fig,  35 
tab,  126  ref,  append. 

Descriptors:  'Water  pollution  sources,  'Air  pollu- 
tion,  'Lead,   'Environmental  effects,   'Illinois, 
Reviews,  Foods,  Ecology,  Gasoline,  Solubility, 
Water  quality  standards,  Analytical  techniques. 
Identifiers:  'Lead  pollution. 

Current  literature  concerning  lead  in  the  environ- 
ment, and  data  obtained  from  cities  and  govern- 
mental agencies  of  the  State  of  Illinois  are 
reviewed.  The  production  and  utilization  of  lead, 
lead  in  the  atmosphere,  in  water,  and  food,  and  the 
health  effects  of  lead  are  discussed.  Also  included 
are  methods  of  environmental  surveillance  and 
abatement  technology.  People  are  being  subjected 
to  lead  concentrations,  particularly  in  food  and 
urban  air,  which  are  not  far  below  those  levels 
which  result  in  overt  symptoms  of  lead  poisoning. 
The  subclinical  effects  of  chronic  exposure  to  cur- 
rent lead  levels  in  the  environment  are  unknown. 
The  need  to  reduce  environmental  burden  of  lead 
primarily  through  reduced  use  of  lead-containing 
gasoline  is  emphasized.  Other  control  measures 
and  needs  for  further  research  are  discussed. 
(Woodard-USGS) 
W72-08518 


POLLUTION  PATHWAYS  IN  THE  GREAT 
LAKES, 

J.  W.  Winchester. 

Limos,  Vol  1,  No  1,  p20-24,  Spring  1968. 4  fig. 

Descriptors:    'Great    Lakes,    'Water    pollution 
sources,   'Water  pollution  control,   Monitoring, 
Biology,      Economics,      Aesthetics,      Elements 
(Chemical),  Sampling. 
Identifiers:  'Pollution  pathways. 

The  Great  Lakes  are  peculiarly  vulnerable  to 
water  pollution.  At  the  present  time,  countless  or- 
ganic and  inorganic  substances  are  entering  the 
lakes  from  municipal,  industrial,  and  agricultural 
sources,  far  faster  than  the  Lakes  can  flush  them 
out.  Very  few  of  these  substances  are  being  moni- 
tored or  controlled,  and  research  on  the  Great 
Lakes  chemistry  cannot  keep  up  with  the  task  of 
studying  the  biological,  economic,  and  aesthetic 
consequences  of  pollution.  Four  problem  areas  of 
pollution  control  research  are  listed.  (1)  The 
majority  of  elements  of  periodic  table  have  not 
been  measured  a  single  time  in  any  water  sample 
of  the  Great  Lakes.  (2)  A  bank  of  systematically 
collected  and  preserved  water  samples  taken  each 
year  would  provide  the  means  to  judge  rates  of  in- 
crease of  water  pollution  levels.  There  is  no  such 
sampling  carried  out  in  the  Great  Lakes.  (3)  The 
biological  effects  of  most  of  the  elements  in  the 
periodic  table  and  of  many  organic  compounds 
currently  added  to  water  are  essentially  unknown. 
(4)  Pollution  of  the  Great  Lakes  would  cause 
catastrophic  economic  losses.  (Strachan-Chicago) 
W72-08532 


THE  LAND  (1):  ITS  FUTURE-ENDANGERING 
POLLUTANTS, 

D.  E.  Elrick. 

Impact  of  Science  on  Society,  Vol  19,  No  2,  p  195- 

207, 1969. 1  fig,  6  ref. 

Descriptors:  'Planning,  'Soil  contamination,  'Soil 
contamination  effects,  'Pollution  abatement,  Path 
of  pollutants,  Political  aspects,  Lane  use,  Long- 
term  planning. 

Identifiers:  'Land  pollution,  Interest  groups, 
Motivated  public. 

Soil  pollution  will  become  an  overwhelming 
problem  if  proper  planning  is  not  carried  out  im- 
mediately. The  major  sources  of  soil  contamina- 
tion are:  agriculture,  industry,  and  population  ag- 
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glomerations.  The  nature  of  soil,  and  the  pathways 
of  pollutants  through  the  soil  are  discussed.  Pesti- 
cides, fertilizers,  minerals,  waste  disposal,  and 
radio-active  contamination  are  all  conveyors  of 
pollution  to  the  soil.  Careful  and  wise  planning  is 
demanded.  More  technical  information  is  needed 
about  land  pollution.  There  is  no  substitute  for 
sound  planning  of  land  use,  backed  by  effective 
legislation.  A  broad  systems  approach  is  needed  to 
take  into  account  all  factors  bearing  on  this  par- 
ticular problem.  Land-use  planning  must  aim  to 
achieve  sould  location  of  industry,  housing,  and 
means  of  transportation  while  assuring  the  best 
use  of  the  land  for  agriculture  and  recreation. 
Responsible  political  bodies  must  take  measures  to 
ensure  exploitation  of  the  great  potential  of  soil  for 
decomposing  organic  materials,  in  order  to 
achieve  effective  waste  disposal  and  utilization. 
Compormises  will  have  to  be  made  between  the 
various  interest  groups.  For  the  most  part,  the 
technology  is  available.  Solutions  of  pollution 
problems  depend  upon  a  public  sufficiently 
motivated  to  insist  that  certain  necessary  mea- 
sures be  taken.  (Strachan-Chicago) 
W72-08538 


FLUX  OF  RADIONUCLIDES  THROUGH  A 
SALT  MARSH  ECOSYSTEM  -  PROGRESS  RE- 
PORT FOR  JAN.  1, 1971  TO  DEC.  30, 1971. 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

Available  from  the  National  Technical  Informa- 
tion Service  as  SR-639-11,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  30, 1971. 17  p.  AEC 
AT  38-1- (639). 

Descriptors:  'Radioactivity,  'Radioactivity  ef- 
fects, 'Salt  marshes,  Water  flow,  Flow  measure- 
ment, Model  studies,  Experimental  models,  Com- 
puter models,  Statistical  models,  Research  facili- 
ties, Phosphorus,  Mathematical  models,  Equa- 
tions, Ecosystems. 
Identifiers:  Flux,  Concentration,  Model  testing. 

Tests  were  made  of  the  results  of  modeling  the 
flux  of  phosphorus  through  a  salt  marsh  by 
manipulation  of  the  marsh  within  experimental  en- 
closures. The  enclosures  are  open,  so  water  comes 
and  goes  freely,  but  the  water  flow  can  be  mea- 
sured and  samples  of  it  taken  by  automatic  sam- 
pling equipment.  Construction  of  the  enclosures 
and  installation  of  the  sampling  equipment  were 
completed.  Also  work  continued  with  the  non- 
linear model  of  phosphorus  flux.  Emphasis  was 
placed  on  the  use  of  double-precision  Runge-Kutta 
solutions  for  the  differential  equations  used  to  ex- 
press the  flux  of  phosphorus  through  the  salt 
marsh  and  estuary.  This  was  employed  to  deter- 
mine the  optimum  iterative  interval  for  each  set  of 
initial  conditions.  This  type  of  solution  methodolo- 
gy provides  an  approximate  solution  of  a  system 
of  first-order  ordinary  differential  equations  with 
given  initial  values.  (Houser-ORNL) 
W72-08545 


Available  from  the  National  Technical  Informa- 
tion Service  as  PRNC-142,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  (1969).  35  p,  21  ref. 

Descriptors:  'Settling  velocity,  'Sediment  trans- 
port, 'Discharge  measurement,  Rivers,  Analytical 
techniques,  Neutron  activation  analysis,  Alu- 
minum, Filtration,  Estuarine  environment,  Path  of 
pollutants. 

Naturally-occurring  Al  was  used  for  determining 
the  distribution  and  settling  rate  of  river  water 
sediment  in  the  Mayaguez  Bay  area,  where  the 
concentration  was  about  100  times  greater  than  in 
standard  sea  water.  Only  the  sediment  retained  on 
a  0.45  micron  millipore  filter  was  irradiated  for 
neutron  activation  analysis,  in  order  to  reduce  in- 
terference from  sodium  chloride.  (Bopp-ORNL) 
W72-08549 


BIOENVIB.ONMENTAL-EFFECTS  PREDIC- 

TIONS FOR  THE  PROPOSED  CANNIKIN  UN- 
DERGROUND NUCLEAR  DETONATIONS  AT 
AMCHITKA  ISLAND,  ALASKA, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-08552 


NUCLEAR  CRATERING  EXPLOSION  EFFECTS 
FOR  INTEROCEANIC  CANAL  FEASIBILITY 
STUDIES. 

Nevada  Operations  Office  (AEC),  Las  Vegas. 

Available  from  the  National  Technical  Informa- 
tion Service  as  NVO-67  (Rev  1),  $3.00  in  paper 
copy,  $0.95  in  microfiche.  November  1971,  A.  W. 
Klement,  Jr.,  editor,  154  p,  28  fig,  8  tab,  78  ref. 

Descriptors:  'Nuclear  explosions,  'Excavation, 
'Food  chains,  'Seismic  studies,  Hazards, 
Reviews,  Radioactivity  effects,  Water  pollution 
effects,  Path  of  pollutants,  Systems  analysis, 
Forecasting,  Fallout,  Hydrologic  aspects,  Pollu- 
tion abatement,  Water  pollution  control,  On-site 
investigations,  Neutron  absorption, 

Radioisotopes,  Absorption,  Canal  construction, 
Ecosystems,  Rivers,  Estuaries,  Watersheds 
(Basins),  Feasibility  studies. 

Prediction  techniques  for  hazards  associated  with 
nuclear  excavation  are  reviewed.  Radionuclide 
transport  is  modelled  into  food  chains  and  man 
(about  70%  of  the  report),  and  effects  on  struc- 
tures are  estimated  from  the  air  blast  and  ground 
motion.  The  calculations  show  deposition,  includ- 
ing precipitation  scavenging  through  thun- 
derstorms, into  watersheds,  rivers,  and  estuaries. 
A  generalized  10-compartment  transport  model  is 
specialized  for  plant  edibles,  plant  leaves,  soil 
water,  freshwater  and  marine  fish,  and  man. 
(Bopp-ORNL) 
W72-08553 


processes,  and  dose  evaluation.  The  release  pat- 
terns, discussed  in  a  companion  paper,  provide 
input  to  aerial  and  water  transport  computer  pro- 
grams. These  programs  calculate  deposition  and 
concentrations  at  points  of  interest  throughout  the 
region.  Radiological  doses  for  various  organs  of 
typical  individuals  ar  calculated  at  these  points  in 
the  region.  A  detailed  analysis  of  the  demographic 
food  production,  food  consumption,  work  habits, 
and  recreational  practices  in  the  study  region  was 
made  and  used  as  the  basis  for  development  of  a 
receptor  map.  (Houser-ORNL) 
W72-08554 


NUTRIENT  LOSSES  FROM  AGRICULTURAL 
LAND, 

Imperial  Chemical  Industries  Ltd.,  Jealott's  Hill 
(England).  Jealott's  Hill  Research  Station. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08565 


EFFECT  OF  LITHIUM  ON  GROWTH,  SALT 
ABSORPTION,  AND  CHEMICAL  COMPOSI- 
TION OF  SUGAR  BEET  PLANTS, 

Ministry  of  Agriculture,  Cairo  (Egypt).  Div.  of 

Plant  Nutrition. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-08570 


AQUIFER     PERFORMANCE    TESTS     UNDER 
TWO-PHASE  FLOW  CONDITIONS, 

Alabama  Univ.,  University.  Natural  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08591 


THE  FREE  AMINO  ACIDS  IN  THE  SEDIMENTS 
OF  TORONTO  HARBOR, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
R.  O.  Brinkhurst,  K  E.  Chua,  and  E.  Batoosingh. 
Limnology  and  Oceanography  Vol  16,  No  3,  p  555- 
559. 1971.  Dlus. 

Identifiers:  'Amino  acids,  Canada,  'Water  pollu- 
tion, 'Sediments,  Toronto  Harbor. 

Seventeen  amino  acids  were  extracted  from 
Toronto  Harbor  sediments,  in  concentrations  that 
varied  throughout  the  study  period.  Their  relative 
abundance  was  the  same  at  2  locations,  although 
the  concentrations  were  significantly  higher  near 
the  mouth  of  the  polluted  Don  River  than  near  the 
islands.-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08608 


THE  MECHANISM  OF  COAGULATION  OF 
WASTE  FROM  A  SYNTHETIC  RUBBER 
PLANT, 

Hercules  Inc.,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08679 
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ENVIRONMENTAL        RADIOACTIVITY        IN 
GREENLAND  IN  1970, 

Danish   Atomic   Energy   Commission,   Roskilde. 

Health  Physics  Dept. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08547 


EVALUATION  OF  THE  PROJECT  DRIBBLE 
SITE,  HATTIESBURG,  MISSISSIPPI,  FOR 
DISPOSITION  INCLUDING  IDENTIFICATION 
OF  RESTRICTIONS, 

Teledyne  Isotopes,  Palo  Alto,  Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08548 


ACTIVATION  ANALYSIS  AS  A  METHOD  FOR 
TRACING  SUSPENDED  SEDIMENTS, 

Puerto  Rico  Nuclear  Center,  Mayaguez. 
B.  M.  Aviles,  and  K.  B.  Pedersen. 


SOURCE  TO  RECEPTOR  TRANSPORT  OF 
NUCLEAR  FACHXTY  EFFLUENT  AND  DOSE 
CALCULATIONS, 

Wadco  Corp.,  Richland,  Wash.;  and  Hanford  En- 
gineering Development  Lab.,  Richland,  Wash. 
W.  L.  Dotson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  HEDL-SA-275,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  November  1971,  36  p. 

Descriptors:  'Nuclear  powerplants,  'Nuclear 
energy,  'Nuclear  wastes,  'Effluents,  'Computer 
models,  Population,  Ion  transport,  Meteorology, 
Path  of  pollutants,  Food  chains,  Radioactivity  ef- 
fects. 

Identifiers:  Deposition,  Concentration,  Dose  cal- 
culation. 

Calculation  of  the  radiological  effects  in  the  year 
2000  due  to  nuclear  facility  operation  requires  the 
development  of  a  number  of  computer  models  to 
characterize   receptor   characteristics,   transport 


FUNDAMENTALS  OF  ODOR  CONTROL, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08681 


COMPUTER  SIMULATION  OF  LARGE  SCALE 
POLLUTANT  DISPERSION  IN  LAKE  ERJE, 

Cleveland  State  Univ.,  Ohio.  Dept.  of  Chemical 
Engineering. 

F.  M.  Galloway,  Jr.,  and  K.  A.  Skarupa. 
Preprint,  presented  at  American  Institute  of 
Chemical  Engineers  National  Meeting,  71st,  Sym- 
posium on  Urban  Systems  Analysis,  Paper  No. 
6C,  February  20-23,  1972,  Dallas,  Texas,  17  p,  15 
ref. 

Descriptors:  'Lake  Erie,  'Model  studies,  'Disper- 
sion, Analytical  techniques,  Computer  models, 
Continuity  equations,  Turbulence,  Viscosity,  Cur- 
rents (Water),  'Path  of  pollutants,  'Ecosystems. 
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Identifiers:    'Finite    difference    approximations, 
'Boundary  conditions. 

A  predictive  model  for  large  scale  pollutant  disper- 
sion and  algal  blooms  has  been  developed  for  Lake 
Erie.  Since  the  model  is  based  on  numerical  in- 
tegration of  one  transport  equation  for  each 
chemical  and  biological  parameter  considered, 
detailed  velocity  measurements  are  required  as 
input  for  the  convective  terms.  The  model  has 
been  assembled  such  that  improvements  in  the 
velocity  calculations,  turbulent  diffusion  coeffi- 
cients, and  chemical/biological  interactions  can  be 
readily  incorporated  into  the  basic  structure  with 
little  alteration.  This  preliminary  model  is  limited 
to  the  western  basin,  isothermal  conditions,  vari- 
ous predominant  steady  state  lake  currents  and 
conservative  pollutants.  The  ultimate  objective  is 
to  expand  the  model  to  cover  the  entire  Lake  Erie 
without  the  limitations.  Such  a  model  is  vital  to  the 
overall  ecosystem  modeling  of  Lake  Erie,  since  it 
can  provide  the  needed  time  and  space  dependent 
concentrations  information  for  the  various  chemi- 
cal and  passively  transported  biological  species  in- 
volved. (Lowry-Texas) 
W72-08682 


THE  EFFECTS  OF  THERMAL  LOADING  AND 
WATER  QUALITY  ON  ESTUAREME  PRIMARY 
PRODUCTION, 

Maryland   Univ.,   Solomons.   Natural  Resources 

Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08706 


CURRENTS  AND  DIFFUSION  OF  LAKE 
BAIKAL  WATERS  (TECHENIYA  I  DD7FUZIYA 
VOD  BAYKALA). 

Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08710 


BOUNDARY  OF  FLOODWATER  ZONES  AT 
THE  SOUTHERN  END  OF  LAKE  BAIKAL 
(RASPROSTRANENIYE  PAVODOCHNYKH 
VOD  V  YUZHNOM  BAYKALE), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08712 


USE    OF    FLUORESCEIN    DYE    CLOUDS    TO 
STUDY   HORIZONTAL   DISPERSION   AT  THE 
SOUTHERN    END    OF    LAKE    BAIKAL    (ISS- 
LEDOVANIYE  GORIZONTAL'NOY  DIFFUZII  V 
YUZHNOM      BAYKALE     S     POMOSHCH'YU 
PYATEN  FLUORESTSEINA), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08713 


APPLICATION   OF  THE   ISOTOPIC  METHOD 
TO  STUDY  OF  MIXING  PROCESSES  IN  LAKE 
BAIKAL        (PRIMENENIYE        IZOTOPNOGO 
METODA   DLYA  IZUCHENIYA  PROTSESSOV 
VODOOBMENA  OZERA  BAYKAL), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08714 


VERTICAL     DISTRIBUTION     OF    ORGANIC- 
-MATTER    DECOMPOSITION    PRODUCTS   IN 
BOTTOM    SEDIMENTS    (O    VERTIKAL'NOM 
RASPREDELENII  PRODUKTOV  RASP  ADA  OR- 
GANICHESKOGO    VESHCHESTVA    V     DON- 
NYKH  OTI.OZHENI Y AKH), 
Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08715 


DISTRIBUTION  OF  MULTISTAGE  DECOM- 
POSITION PRODUCTS  OF  ORGANIC  MATTER 
JN  BOTTOM  SEDIMENTS  (O  RASPREDELENH 


PRODUKTOV  MNOGOSTADIYNOGO 

RASPADA  ORGANICHESKOGO  VESHCHEST- 
VA V  DONNYKH  OTLOZHENIYAKH), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 
For  primary  bibliographic  entry  see  Field  02H. 
W72-08716 


PSEUDOMONAS  FLUORESCENS  VAR.  PSEU- 
DOIODINUM,  (IN  GERMAN), 
Cologne  Univ.  (West  Germany).  Hygienishces  In- 
stitut. 

Heinz  Korth. 

Zentralbl  Bakteriol  Parasitenk  Infektionskrankh 
Hyg  Abt  I  Orig.  215  (4):  461-465.  1970.  Illus.  En- 
glish summary. 

Identifiers :  Pseudomonas-Fluorescens-Var-Pseu- 
doio. 

A  bacterium  isolated  from  groundwater  and 
characterized  as  P.  fluorescens  produces  a  violet 
pigment  in  a  culture  medium  containing  glucomate 
as  *he  C  source.  This  pigment  which  is  similar  to 
pyocyanin  has  a  remarkably  high  N  content, 
formed  only  in  the  presence  of  Fe.  In  an  Fe-free 
medium,  only  fluorescein  was  detected.  When  iso- 
lated, this  violet  pigment  forms  iodine-like 
crystals.  It  is  proposed  that  this  variation  be 
identified  as  P.  fluorescens  var.  pseudoiodinum.  In 
a  growing  culture  this  pigment  is  reduced  to  a 
colorless  substance  which  when  aerated,  is  re-ox- 
idized to  the  violet  pigment.  It  forms  a  redox 
system  with  its  hydro  derivative  similar  to  alpha- 
phenazine  carboxylic  acid.—Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-08758 


ON  THE  RELATION  BETWEEN  THE  DIS- 
TRIBUTION OF  CHLORINE  CONTENT  IN 
RAIN  WATER  AND  THE  LANDFORMS  EN  THE 
NORTHERN  TOHOKU  DISTRICT,  (IN 
JAPANESE), 

Tomoo  Inoue,  and  Jishin  Kobayashi. 
Misc  Rep  Res  Inst  Nat  Resour.  75.  73-80.  1971.  Il- 
lus. Maps.  English  summary. 
Identifiers:  Chlorine,  Distribution,  Forms,  Japan, 
Land,     Northern,     Pollution,     Rain,     Relation, 
Tohoku. 

Rain  water  on  the  Japan  Sea  side  has  a  tendency  to 
contain  a  large  amount  of  CI  in  comparison  with 
the  Pacific  Sea  side  of  this  district.  Chlorine  con- 
centration in  rain  watei  is  affected  by  the  sea  salt 
along  plain  and  river  valley  even  in  an  inland  re- 
gion. When  the  wind  transporting  sea  salt  goes 
over  a  mountain,  most  of  the  sea  salt  in  rain  water 
tends  to  drop  out  on  the  front  slope  side  rather 
than  on  the  reverse  slope  side  of  the  mountain. 
The  composition  of  elements  in  rain  water  may 
also  be  affected  greatly  by  pollution.-Copyright 
1971 ,  Biological  Abstracts,  Inc. 
W72-08765 


MERCURY  IN  FISH  AND  FISH-EATING  BIRDS 
NEAR  SITES  OF  INDUSTRIAL  CONTAMINA- 
TION IN  CANADA, 

University  of  Western  Ontario,  London.  Dept.  of 
Zoology. 

N.  Fimreite,  W.  N.  Holsworth,  J.  A.  Keith,  P.  A. 
Pearce,  and  I.  M.  Gruchy. 
Can  Field  Nat.  85  (3) :  2 1 1  -220. 1 97 1 .  Maps. 
Identifiers:  Birds,  Canada,  Contamination,  Eat- 
ing,  Fish,   Grebe,   Hazard,   Human,   Industrial, 
Mercury,  Sites,  Tern,  Trout,  Walleye. 

Concentrations  of  Hg  were  determined  in  fish 
muscle,  livers  and  eggs  of  fish-eating  birds,  and 
bivalve  molluscs.  Most  of  the  material  was  col- 
lected near  sites  of  industrial  contamination:  a  Hg 
mine,  chlor-alkali  plants  and  pulp  mills  known  to 
use  or  have  used  Hg.  Most  sites  showed  substan- 
tial Hg  contamination,  especially  downstream 
from  the  above  sources.  Hg  levels  exceeding  0.5 
ppm  were  found  in  practically  all  samples  of  fresh- 
water fish.  Individual  walleye  (Lake  St.  Clair), 
pumpkinseed  (St.  Clair  River),  and  lake  trout 
(Pinchi  Lake)  contained  concentrations  up  to  5.01, 


7.09,  and  10.50  ppm  of  Hg  respectively.  Lower 
levels  were  found  in  marine  fishes  from  coastal 
waters.  A  positive  correlation  was  found  between 
body  weight  and  Hg  concentration  in  most  fish 
samples,  and  also  between  the  trophic  feeding 
level  and  Hg  concentration  in  both  fish  and  fish- 
eating  birds.  The  highest  Hg  level  in  the  livers  of 
fish-eating  birds  was  17.40  ppm  (Red-necked 
grebe).  Four  common  tern  eggs  averaged  0.58  ppm 
and  2  Red-breasted  merganser  eggs  averaged  0.81 
ppm.  The  Hg  concentrations  are  discussed  in 
terms  of  published  data  on  hazard  to  human  health 
and  to  reproduction  in  fish-eating  birds.-Copy- 
right  1972,  Biological  Abstracts,  Inc. 
W72-08789 


ORGANIC  PESTICD3ES  EN  THE  AQUATIC  EN- 
VntONMENT, 

Missouri  Univ.,  Rolla  Rolla.  Dept.  of  Civil  En- 
gineering. 
J.  C.  Huang. 

Water  and  Sewage  Works,  Vol  118,  No  5,  p  139- 
144,  May  1971. 7  fig,  35  ref. 

Descriptors:  'Water  quality,  'Aquatic  environ- 
ment, Insecticides,  'Pesticides,  Degradation 
(Decomposition),  'Chlorinated  hydrocarbon  pesti- 
cides, Volatility,  Sorption,  *DDD,  Microbial 
degradation,  Chemical  degradation. 
Identifiers:  Hydrophobic. 

The  volatilization  of  pesticides,  their  decomposi- 
tion by  ultraviolet  irradiation,  chemical  and 
microbial  degradation,  biological  magnification, 
and  sorption  and  desorption  from  suspended 
matter  are  discussed.  The  rate  of  volatilization  de- 
pends primarily  on  the  nature  of  the  compound  but 
to  some  extent  on  environmental  factors  in  the 
aqueous  system.  Some  pesticides,  especially  those 
containing  aromatic  rings  in  their  molecular  struc- 
tures, can  be  excited  and  decomposed  by  ul- 
traviolet light.  Some  chlorinated  hydrocarbons  are 
readily  decomposed  under  certain  conditions, 
however,  most  are  chemically  stable  in  the  natural 
aquatic  system.  Chlorinated  hydrocarbons  are  ex- 
tremely persistent  in  soil  systems;  residues  can  be 
detected  many  years  after  application,  however 
results  indicate  that  all  of  the  tested  pesticides 
show  some  degradation  under  suitable  biologically 
active  conditions.  Dosage  of  14  micro  g/1  DDD 
(TDE)  was  applied  to  a  lake.  It  was  later  found  that 
plankton  in  the  lake  contained  5  mg/gram  and  fish 
accumulated  40  to  2500  mg/1  in  their  fat.  Most 
chlorinated  hydrocarbons  are  extremely 
hydrophobic  in  nature  and  can  be  easily  adsorbed 
by  suspended  matter.  The  fate  of  a  particular 
pesticide  will  vary  in  different  aquatic  systems. 
(Bean-AWWARF) 
W72-08799 


THE  ORGANIC  MATTER  BUDGET  OF  A  CEN- 
TRAL TEXAS  RESERVOIR, 

Baylor  Univ.,  Waco,  Tex.  Dept.  of  Biology. 

O.  T.  Lind. 

In:  Reservoir  Fisheries  and  Limnology.  Special 

Publication  No  8,  American  Fisheries  Society, 

Washington,  1971 ,  G.  E.  Hall,  editor,  p  193-202. 

Descriptors:  'Organic  matter,  'Reservoirs, 
'Water  properties,  Texas,  Pre-impoundment, 
Post-impoundment,  Primary  productivity, 
Streams,  Discharge  (Water). 

The  annual  gain  of  organic  matter  by  a  7500  acre 
reservoir  was  170  x  109  kilocalories.  Al- 
lochthonous  input  from  four  tributaries  was  50  x 
109  kilocalories.  Autochthonous  primary  produc- 
tion was  168  x  109  kilocalories.  Discharges  lost  48 
x  109  kilocalories.  Reservoir  construction  on  the 
stream  system  had  Utile  influence  on  quantity  of 
organics  being  received  downstream  since  tributa- 
ry input  and  discharge  output  were  approximately 
equal;  however,  the  form  was  considerably 
changed  with  soluble  organics  making  up  a  larger 
proportion  of  the  discharge.  The  reservoir  also  as- 
sured organic-dependent  communities 
downstream  a  more  constant  supply  without  the 
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marked  seasonal  fluctuations  of  organic  transport 

typical  of  unimpounded  streams. 

W72-08801 


MARINE  WASTE  DEPOSITS  NEAR  NEW 
YORK, 

State  Univ.  of  New  York,  Stony  Brook.  Marine 

Sciences  Research  Center. 

M.  G.  Gross. 

Marine  Pollution  Bulletin,  Vol  3,  No  4,  p  61-63, 

April   1972.   4  fig,  4  ref.   Grant  No  EP-00388. 

USAEC  Contract  DACW-72-70-C009. 

Descriptors:  'Waste  disposal,  'Bottom  sediments, 
•Harbors,  *New  York,  Estuaries,  Continental 
shelf,  Sewage  effluents,  Sludge  disposal,  Surveys, 
On-site  data  collection,  Parametric  hydrology, 
Carbon,  Organic  wastes,  Lead,  Copper,  Water 
pollution  sources. 

Identifiers:  'Marine  waste  deposits,  New  York 
Harbor. 

The  effects  of  effluent  discharges  and  sludge 
dumping  in  New  York  Harbor  and  New  York 
Bight  are  described  from  surveys  made  in  1970. 
About  45  sq  km  of  coastal  waters  around  the  New 
York  Metropolitan  area  contain  deposits  with 
more  than  2%  total  carbon  or  5%  volatile  matter, 
and  about  100  sq  km  contain  more  than  1%  total 
carbon.  In  New  York  Harbor  about  160  sq  km,  or 
41%  of  the  harbor,  is  covered  by  fine  grained 
wastes  containing  more  than  2%  total  carbon,  lar- 
gely from  sewage  solids.  Assuming  that  carbon- 
rich  deposits  indicate  waste  accumulation  on  the 
continental  shelf,  lead  and  copper  prove  to  be  the 
most  useful  elements  for  mapping  the  distribution 
of  wastes.  Total  lead  concentrations  in  waste 
deposits  were  more  than  ten  times  average  lead 
concentration  in  marine  organisms  or  shale.  Maps 
show  values  found  for  total  carbon  and  total  lead 
concentrations  and  the  distribution  of  carbon-rich 
sediments  in  the  harbor  and  on  the  continental 
shelf  nearby.  (Lang-USGS) 
W72-08803 


BENTHIC  ALGAE  IN  POLLUTED  ESTUARJES, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-08804 


EFFECTS  OF  ROAD  SALT  ON  A  VERMONT 
STREAM, 

Forest  Service  (USDA),  Milwaukee,  Wis.  Eastern 
Region. 
S.  H.  Kunkle. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No  5,  p  290-295,  May  1972.  6  fig,  6 
tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Vermont, 
•Deicers,  'Snow  removal,  Chlorides,  Salts,  Path 
of  pollutants. 
Identifiers:  Highway  deicing,  Road  salts. 

Deicing  roads  by  salting  them  may  or  may  not 
reduce  accidents,  but  salting  roads  definitely  does 
raise  the  salt  level  of  streams  that  flow  nearby. 
Highway  deicing  chemicals,  especially  sodium 
chloride,  are  used  liberally  during  winter  months 
in  many  areas.  The  total  volume  of  deicing  chemi- 
cals used  in  the  US  probably  exceeds  2  million 
tons  per  year.  Road  salt  investigations  were  car- 
ried out  in  the  Sleepers  River  basin,  Vermont, 
between  1968  and  1970.  The  topography  is  rolling, 
like  most  of  the  region,  with  slopes  of  10%  to  40% 
common.  Soils  are  mostly  permeable  sandy  loams 
and  loams  several  meters  deep.  A  4-km  section  of 
US  Highway  2  traverses  the  research  basin  just 
west  of  St.  Johnsbury,  Vt.  Salt  concentrations  in 
the  highway-influenced  stream  peaked  during 
summer  base  flow,  not  during  winter  or  spring  as 
might  be  expected.  Peak  chloride  concentrations 
during  the  summer  dry  period  indicated  that  some 
of  the  road  salt  found  its  way  into  soils,  then  into 
subsurface  flows,  and  finally  emerged  in  sum- 
mer's groundwater  inputs  into  the  stream.   In- 


dividual seeps  sampled  near  the  highway  showed 
chloride  levels  exceeding  200  mg/liter.  Chloride 
levels  in  the  stream  did  not  exceed  100  mg/liter. 
Problem  concentrations  could  arise  where  a  salt- 
contaminated  stream  empties  into  a  town  water- 
supply  reservoir.  (Knapp-USGS) 
W72-08808 


HYDROLOGY    OF    THE    RICEBORO    AREA, 
COASTAL  GEORGIA, 

Geological  Survey,  Atlanta,  Ga. 

T.  R.  Dyar,  G.  D.  Tasker,  and  R.  L.  Wait. 

Final  Report  to  Georgia  Water  Quality  Control 

Board  and  Interstate  Paper  Corporation,  1972.  74 

p,  21  fig,  2  plate,  7  tab,  21  ref. 

Descriptors:  'Pulp  wastes,  'Groundwater 
resources,  'Estuaries,  'Water  pollution  effects, 
'Path  of  pollutants,  Dye  releases,  Water  quality, 
Withdrawal,  Groundwater,  Drawdown,  Water 
resources  development,  Waste  disposal. 
Identifiers:  'Riceboro  (Ga). 

The  hydrology  and  geohydrology  of  the  North 
Newport  estuary  near  Riceboro,  Georgia,  were 
studied  during  1966-69  to  determine  possible  ef- 
fects of  paper  mill  effluent  on  the  estuarine  en- 
vironment and  the  effects  of  withdrawal  of  10  to 
50  mgd  of  groundwater  on  the  aquifer  system. 
Groundwater  is  being  pumped  at  the  rate  of  9  mgd 
from  the  principal  artesian  aquifer  at  the  mill  site. 
Transmissivity  and  storage  coefficients  of 
1 ,000,000  gpd  per  ft  and  0.0004  suggest  that  poten- 
tial yield  is  large  and  that  water  levels  will  be  af- 
fected at  Savannah  and  Brunswick  by  pumping  at 
Riceboro.  Chemical  quality  of  the  groundwater  is 
suitable  for  most  uses.  The  range  from  high  to  low 
tide  in  the  Newport  estuary  is  relatively  uniform  to 
mile  25  and  averages  about  7  1/2  feet.  Average 
fresh-water  runoff  of  the  Newport  River  basin  is 
about  0.6  cubic  feet  per  second  per  square  mile. 
Two  estuarine  samples  indicated  dissolved  oxygen 
less  than  4  mg/liter.  Epifaunal  surveys  did  not 
reveal  deleterious  effects  from  discharge  of  mill 
effluent.  Rhodamine  WT  dye  and  fresh-water 
movement  were  used  to  measure  effluent  move- 
ment and  dispersion.  Dispersion  coefficients  were 
150  sq  ft  per  sec  near  mile  20  and  ranged  from  180 
to  240  sq  ft  per  sec  near  mile  16.  A  buildup  of  ef- 
fluent of  about  20%  was  estimated  by  tracer  stu- 
dies at  Halfmoon  Landing  when  continuous 
discharge  at  the  mill  was  10  mgd.  (Knapp-USGS) 
W72-08817 


A   STOCHASTIC   MODEL   DESCRIBING   THE 
WATER  MOTION  EM  A  RIVER, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Mathematics. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-08819 


WHAT  DO  WE  KNOW  ABOUT  SALT  WATER 
INTRUSION, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

A  A.  I.  Kashef . 

Water  Resources  Bulletin,  Vol  8,  No  2,  p  282-293, 

April  1972. 4  fig,  110  ref. 

Descriptors:    'Saline    water    intrusion,    'Saline 
water-freshwater  interfaces,  'Path  of  pollutants, 
'Aquifers,       'Groundwater      movement,       En- 
croachment, Reviews,  Bibliographies. 
Identifiers:  'Ghyben-Herzberg  theory. 

Although  the  Ghyben-Herzberg  theory  is  based  on 
oversimplified  assumptions,  it  has  stimulated 
other  theories.  The  main  investigations  in  this  field 
are  reviewed.  The  discussions  are  subdivided  into 
three  main  areas:  (1)  The  period  through  which  the 
problems  were  identified  and  field  observations 
were  explained  (from  1855  until  the  early  forties); 
(2)  the  analytic  approaches  during  the  period  from 
1940  to  the  late  sixties;  and  (3)  the  refined 
techniques  during  the  past  three  years.  A  brief 
summary  of  the  recharge  methods  is  given  in  addi- 


tion to  a  comprehensive  list  of  references.  (Knapp- 
USGS) 
W72-08950 


DREDGING  DISPOSAL:  REAL  OR  IMAGINA- 
RY DILEMMA, 

Corps  of  Engineers,  Boston,  Mass.  New  England 

Div. 

V.  L.  Andreliunas,  and  C.  G.  Hard. 

Water  Spectrum,  Vol.  4,  No.  1,  p  17-21,  Spring 

1972. 6  photo. 

Descriptors:  'Dredging,  'Waste  disposal, 
'Oceans,  'Water  pollution,  'Spoil  banks,  Sedi- 
ment control. 

Identifiers:  'Ocean  pollution,  'Coastal  zone 
management,  Criteria,  Biological  aspects. 

The  assumption  that  the  disposal  of  dredged 
material,  which  makes  up  the  greater  bulk  of  solid 
materials  deposited  in  the  ocean  by  man,  con- 
stitutes a  major  source  of  pollution  in  the  seas  is 
investigated.  Subjects  discussed  are:  advisability 
of  moving  disposal  areas,  problems  of  heavy 
metals,  the  physical  behavior  of  the  sediment 
when  dropped  in  the  ocean  water,  toxic  wastes, 
and  highly  organic  wastes.  An  intensive  program 
of  study  and  research  represents  the  cornerstone 
for  an  important  aspect  of  coastal  zone  manage- 
ment. Whatever  criteria  are  adopted  for  disposal 
area  selection  and  use  will  involve  tradeoffs 
against  fishing,  mining,  and  recreation.  The  basic 
criteria,  to  be  used  in  the  light  of  the  degree  of 
dispersal  or  containment  desired,  are:  physiog- 
raphy and  sea  floor  sediment  of  a  particular  area, 
current  regime,  nature  of  the  dredged  material, 
and  the  biological  community  of  the  area.  The 
Continental  Shelf  will  have  to  be  mapped  and  clas- 
sified according  to  these  criteria.  The  need  for 
greater  knowledge  of  ocean  disposal  is  implicit.  All 
possible  resources  must  be  brought  to  bear  on 
these  problems  in  coordinated  programs  of 
research  and  experimentation.  (Strachan-Chicago) 
W72-08955 


MANAGEMENT  OF  NUTRIENTS  ON 
AGRICULTURAL  LAND  FOR  IMPROVED 
WATER  QUALITY. 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-209  858,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  August  1971,  151  p,  42 
fig,  16tab,29ref.  EPA/EP2.10:13020DPB  08/71. 

Descriptors:       'Surface       runoff,       'Rotation, 
'Nutrients,  Fertilizers,  Rainfall  simulators,  Crops, 
'Farm  wastes,  Farm  management. 
Identifiers:  'Nutrient  losses,  'Crop  management. 

A  rainfall  simulator  was  utilized  to  determined  the 
effects  of  2-,  10-,  and  20-year  storm  frequencies 
on  losses  of  water,  soil  and  nutrients  from  plots 
subjected  to  different  crop  rotations,  fertilizer 
schemes  and  manure  applications.  Crop  rotations, 
rates  of  fertilizer  and  manure  were  compared. 
Simulations  were  made  on  freshly  tilled  soil.  Com- 
parative erosion  losses  were  as  follows:  continu- 
ous sod-corn-alfalfa  rotations  continuous  corn. 
Fertilizer  alone  tended  to  increase  runoff,  but  this 
effect  was  overcome  when  fertilizer  was  used  with 
manure.  Continuous  recording  of  surface  and  sub- 
surface flow  and  subsequent  losses  of  nutrients  to 
the  environment  was  conducted  on  larger  plots. 
Rate  and  time  of  fertilization  determined  the  plant 
nutrients  lost.  Returning  crop  residues  to  the  soil 
improved  water  infiltration,  increasing  deep 
seepage  losses.  Proper  timing  of  fertilizer  applica- 
tions could  control  adverse  environmental  effects. 
Phosphorus  inputs  into  cultural  media  as  it  related 
to  algal  growth  was  studied.  Sustained  concentra- 
tion determined  the  biomass  of  phosphorous. 
W72-08981 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


EUTROPHICATION  FACTORS  IN  NORTH 
CENTRAL  FLORIDA  LAKES, 

Florida  Univ.,  Gainsville.  Dept.  of  Environmental 
Engineering. 

H.  D.  Putnam,  W.  H.  Morgan,  P.  L.  Brezonik,  E. 
E.  Shannon,  and  P.  E.  Maslin. 
Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-209  863.  Environ- 
mental Protection  Agency  Water  Pollution  Control 
Research  Series,  February  1972,  141  p,  36  tab,  40 
fig,  87  ref .  EPA  Program  16010  DON  02/72. 

Descriptors:  'Eutrophication,  'Mathematical 
models,  'Essential  nutrients,  'Primary  productivi- 
ty, Water  quality,  Trophic  level,  Aquatic  algae, 
Fish  populations,  Florida,  Water  pollution  effects, 
Nitrogen,  Phosphorus. 

Identifiers:  Anderson-Cue  Lake,  Melrose 
(Florida). 

A  small  Florida  lake  has  been  receiving  a  regimen 
of  nutrient  addition  equivalent  to  500  mg/cu  m- 
year  N  and  43  mg/cu  m-year  P  since  1967.  Data 
were  accumulated  through  1969.  The  effect  on  the 
lacustrine  ecosystem  of  various  biogenes  includes 
production  by  primary  producers,  species  diversi- 
ty of  plankton  and  certain  production  estimates  at 
the  secondary  trophic  level  using  natural  popula- 
tions of  planktivorous  fish.  Plankton  production 
using  isotopic  carbon  is  ca.  58  g/sq  m-year.  Species 
diversity  is  slowly  changing  to  a  mixed 
chlorophycean  and  yellow-green.  Biomass  of 
benthic  green  filamentous  types  has  increased 
slightly.  Nutrient  addition  has  had  little  influence 
on  zooplankton  production.  Related  studies  on  53 
other  regional  lakes  have  been  done  using  a  multi- 
dimensional hybrid  concept  as  defined  by  several 
trophic  state  indicators.  This  trophic  state  index 
has  provided  a  means  for  ranking  the  lakes  on  an 
arbitrary  scale.  Cluster  analysis  utilizing  pertinent 
characteristics  resulted  in  classification  of  other 
lakes.  Land  use  patterns  and  population  charac- 
teristics were  determined  photographically  and  N 
and  P  budgets  estimated.  Using  multiple  regres- 
sion and  canonical  analysis,  several  significant 
relationships  were  found  between  lake  trophic 
state,  lake  basin,  land  use,  and  population  charac- 
teristics. In  general,  trophic  state  of  lakes  can  be 
expressed  as  a  simple  relationship  incorporating  N 
and  P  influx  rates.  (EPA  abstract) 
W72-08986 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 
Fontainebleau        (France).        Laboratoire        d'- 
Hydrogeologie  Mathematique. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09076 


DETERMINATION        OF        A        NITROGEN- 

-PHOSPHORUS  BUDGET  FOR  BAYOU  TEXAR, 

PENSACOLA,  FLORIDA, 

Florida    Univ.,    Gainesville.    Water    Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W  72-09087 


ASPECTS    OF    PHOSPHORUS    CYCLING    IN 
BRACKISH  WATERS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09090 


RELATIONSHIP  BETWEEN  LIGHT  CARBON 
DIOXIDE  FIXATION  AND  DARK  CARBON 
DIOXIDE  FIXATION  BY  MARINE  ALGAE, 

Nova  Univ.,  Dania,  Fla.  Physical  Oceanographic 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09102 


THE  SEASONAL  VARIATION  OF  DISSOLVED 
ORGANIC  CARBON  IN  THE  INSHORE 
WATERS  OF  THE  MENAI  STRAIT  IN  RELA- 
TION TO  PRIMARY  PRODUCTION, 

University  Coll.  of  North  Wales,  Menai  Bridge. 
Marine  Science  Labs. 


For  primary  bibliographic  entry  see  Field  05A. 
W72-09108 


PATHWAYS  OF  ENERGY  FLOW  IN  A  SOUTH 
FLORIDA  ESTUARY, 

Miami  Univ.,  Fla.  Sea  Grant  Institutional  Pro- 
gram. 

W.  E.  Odum. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71 -01066,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  NOAA- 
71092824;  Sea  Grant  Technical  Bulletin  No.  7, 
January  1971. 175  p,  32  fig,  4  tab,  153  ref. 

Descriptors:  'Estuaries,  Ecosystems,  Aquatic 
populations,  Trophic  level,  Florida,  Mangrove 
swamps,  Herbivores,  Chemical  properties,  Physi- 
cal properties,  Carnivores,  Omnivores,  Predation, 
Productivity,  Succession,  Ecology,  Biological 
communities,  Food  chains,  Energy  budget,  Fish, 
Detritus,  Dissolved  solids,  Leaves,  Wetlands, 
Natural  resources,  Plant  populations,  Chemical 
analysis,  Marshes,  Salinity,  Temperature, 
Sampling. 

Identifiers:  'Energy  flow,  Consumers,  Macroin- 
vertebrates,  North  River,  Dissolved  organic 
matter,  Vascular  plants,  Sample  preservation, 
Alpheus  heterochelis,  Penaeus  duorarum, 
Rhithropanopeus,  Harrisii,  Taphromysis  bow- 
mani.  Mysidiopsis  almyra,  Red  mangrove, 
Rhizophora  mangle,  White  mangrove,  Laguncu- 
laria  racemosa,  Black  mangrove,  Avicennia  nitida, 
Callinectes  sapidus,  Alligator  mississipiensis, 
Cyclaspis  varians. 

The  feeding  habits  of  more  than  eighty  species  of 
animals  were  monitored  from  stomach  content  ex- 
aminations of  over  7,000  individuals  made  over  a 
period  of  10  months.  From  a  consideration  of 
these  feeding  habits  on  an  annual  basis,  the  organ- 
isms were  classified  as  herbivores,  omnivores,  pri- 
mary carnivores,  middle  carnivores,  and  higher 
carnivores.  The  principal  source  of  food  for  the 
aquatic  animal  community  of  the  Everglades  man- 
grove belt  is  vascular  plant  detritus  originating 
principally  from  red  mangrove  leaves.  During  the 
process  of  decay  and  microbial  colonization,  the 
detritus  particles  increase  in  relative  protein  con- 
tent and  in  caloric  value.  There  are  at  least  four 
pathways  by  which  freshly  fallen  mangrove  leaves 
are  utilized  by  heterotrophs:  (A)  dissolved  organic 
substances  to  microorganisms  to  higher  con- 
sumers, (B)  dissolved  organic  substances  to  sorp- 
tion on  sediment  and  aged  detritus  particles  to 
higher  consumers,  (C)  leaf  material  to  higher  con- 
sumers, (D)  leaf  material  to  bacteria  and  fungi  to 
higher  consumers.  The  last  pathway  is  believed  to 
be  the  most  important.  There  exists  a  key  group  of 
omnivorous  estuarine  organisms  which  ingest 
quantities  of  vascular  plant  detritus.  In  the  North 
River  estuary  this  key  group  of  detritus  consumers 
includes  amphipods,  mysids,  cumaceans,  os- 
tracods,  chironomid  midge  larvae,  harpacticoid 
and  plank  tonic  copepods,  snapping  shrimp,  ca- 
ridean  shrimp,  penaeid  shrimp,  crabs,  filter-feed- 
ing bivalves,  and  a  few  species  of  fishes.  The  om- 
nivorous detritus  consumers  appear  to  obtain 
nutrition  primarily  from  the  microorganisms  ad- 
sorbed upon  detritus  particles.  The  destruction  of 
mangrove  forests  will  remove  a  source  of  food 
input  into  an  estuary  and  directly  limit  the  produc- 
tion of  detritus  consumers  and  those  predators 
which  feed  upon  them.  (Mackan-Battelle) 
W72-09112 


SELENIUM:  RELATION  TO  DECREASED  TOX- 
ICITY OF  METHYLMERCURY  ADDED  TO 
DIETS  CONTAINING  TUNA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Nutritional 

Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09117 


A.  DEGRADATION  AND  MINERALIZATION 
OF  PETROLEUM  BY  TWO  BACTERIA  ISO- 
LATED FROM  COASTAL  WATERS,  B. 
DEGRADATION   AND  MINERALIZATION  OF 


PETROLEUM  IN  SEA  WATER:  LIMITATION 
BY  NITROGEN  AND  PHOSPHORUS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
Dept.  of  Biochemistry  and  Microbiology. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-09121 


DEPOSITION  OF  URANIUM  IN  THE  SEDI- 
MENT AND  INTERSTITIAL  WATER  OF  AN 
ANOXIC  FJORD, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy- 

Y.  Kolodny,  and  I.  R.  Kaplan. 
Available  from  the  National  Technical  Informa- 
tion Service  as  CONF-700  965-1.  $3.00  in  paper 
copy,  $0.95  in  microfiche.  1970.  43  p,  7  fig,  3  tab, 
40  ref. 

Descriptors:  'Sediments,  'Sea  water,  'Fjords, 
'Connate  water,  Uranium  radioisotopes,  Separa- 
tion techniques,  Rivers,  Sampling,  Oxidation, 
Spectroscopy,  Distillation,  Radioisotopes,  Ad- 
sorption, Heavy  metals,  Radioactivity  techniques, 
Water  analysis. 

Identifiers:  'Uranium,  Saanich  Inlet,  Complexing 
compounds,  Authigenic  uranium,  Detrital  urani- 
um, Radioactive  decay,  British  Columbia, 
Canada,  Sample  preservation,  Sample  prepara- 
tion. 

The  behavior  of  uranium  in  sediments  from  an 
anoxic  near-shore  environment  and  in  interstitial 
waters  was  investigated  in  samples  collected  at 
four  stations  in  the  Saanich  Inlet,  British  Colum- 
bia. Uranium  analysis  included  separation  and 
plating  as  a  thin  source  and  subsequent  decay  anal- 
ysis by  alpha  spectroscopy.  Determination  of 
isotopic  ratios  (indicators  of  separation  efficiency) 
involved  spectral  interpretation;  total  uranium  was 
determined  by  a  U-232  tracer.  Uranium  was 
separated  from  acidifed,  tracer-spiked  interstitial 
water  samples  by  coprecipitation  with  iron 
hydroxide.  Three  chemical  fractionation  methods 
were  used  to  separate  authigenic  from  detrital 
uranium  in  the  sediments.  Approximately  half  of 
the  sediment  uranium  was  organically  complexed 
and  the  remainder  was  distributed  as  detrital 
minerals,  authigenic  tetravalent  uranium,  and 
uranium  adsorbed  on  organic  matter.  That  urani- 
um is  highly  enriched  in  interstitial  waters  as  com- 
pared to  sea  water  seems  to  depend  on  the  oxida- 
tion state  and  organic  content  of  the  sediment. 
Sediment  concentration  of  uranium  was  found  to 
be  very  efficient  in  this  anoxic  environment  with 
the  residence  time  of  uranium  in  the  water  column 
being  3  or  4  times  less  than  estimated  for  open 
oceans.  (Jefferis-Battelle) 
W72-09126 


MASSIVE  DEATHS  OF  FISH  IN  NATURAL 
RESERVOIRS  CONTAMINATED  WITH  INDUS- 
TRIAL WASTES,  (DM  POLISH), 

Wyzsza  Szkola  Rolnicza,  Wroclaw  (Poland). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09134 

5C.  Effects  of  Pollution 


NITROGEN  FIXATION  BY  BLUE-GREEN 
ALGAE  IN  YELLOWSTONE  THERMAL 
AREAS, 

Dundee   Univ.    (Scotland).   Dept.   of   Biological 

Sciences. 

W.  D.  P.  Stewart. 

Phycologia,  Vol  9,  No  3-4,  p  261-268,  December 

1970.  3  fig,  5  tab,  22  ref.  NSF  Grant  GB-5258. 

Descriptors:  'Nitrogen  fixation,  'Algae, 
'Cyanophyta,  'Thermal  water,  'Wyoming,  Na- 
tional parks,  Hot  springs,  Water  temperatures, 
Nostoc  streams,  Data  collections,  Analytical 
techniques,  Nitrogen  fixing  bacteria,  Thermal  pol- 
lution. 

Identifiers:  'Yellowstone  National  Park  (Wyo), 
Blue-green  algae,  Mastigocladus,  Calothrix. 
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Potential  nitrogen-fixing  blue-green  algae  were 
common  in  three  hot  spring  streams  in  Yel- 
lowstone National  Park.  In  two  streams,  where  the 
dominant  nitrogen-fixing  algae  were  species  of 
Calothrix,  nitrogen  fixation,  as  measured  by  up- 
take of  N-15  was  detected  in  situ  in  the  tempera- 
ture range  28-46  C.  At  higher  temperatures 
nitrogen  fixation  was  not  detected,  although  the 
algae  may  have  received  fixed  nitrogen  from  a 
growth  of  Calothrix,  Nostoc,  and  unicellular  algae 
which  occurred  at  lower  temperatures  on  the  sides 
of  the  streams.  In  the  third  stream,  where 
Mastigocladus  was  abundant,  nitrogen  fixation 
was  detected  at  temperatures  up  to  54  C,  although 
the  optimum  for  fixation  was  near  42.5  C.  The 
overall  data  imply  that  in  situ  nitrogen  fixation 
contributes  to  the  productivity  of  Yellowstone  hot 
springs  regions  and  that  Mastigocladus  and 
Calothrix  are  the  most  important  nitrogen-fixing 
blue-green  algae.  (Woodard-USGS) 
W72-08508 


A  STUDY  OF  ENVIRONMENTAL  POLLUTION 
BY  LEAD, 

Illinois  Univ.,  Urbana.  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08518 


THE  EFFECTS  OF  CHRONIC  IRRADIATION 
BY  TRITIATED  WATER  ON  POECILIA 
RETICULATA,  THE  GUPPY, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
R.  C.  Erickson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  NVO-269-15,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  10,  1971.  27  p.  AEC  AT 
(26-D-269. 

Descriptors:    'Radioactivity,    'Radioactivity    ef- 
fects,  *Fish,   *Aquaria,   "Fish  behavior,   Social 
behavior  (Animals),  Fish  reproduction,  Aquatic 
environment,  Tritium,  Environmental  effects. 
Identifiers:  Tritiated  water,  Concentration. 

Guppies  were  reared  in  tritiated  water  (HTO).  The 
objectives  were  to  characterize  sublethal  effects 
of  chronic  irradiation  and  to  evaluate  the  effects  of 
a  range  of  HTO  concentrations  on  the  develop- 
ment and  behavior  of  the  guppy.  Fish  were  ex- 
posed to  HTO  either  throughout  embryogenesis, 
average  time  17  days,  to  concentrations  of  0.025  to 
0.50  mCi/ml,  resulting  in  total  doses  of  90  to  2,500 
rads,  or  at  one  week  of  age  for  periods  of  21  to  30 
days  to  concentrations  of  0.05  to  1.0  mCi/ml, 
resulting  in  total  doses  of  350  to  4,700  rads.  Signifi- 
cant effects  were  an  increased  proportion  of  males 
and  an  earlier  appearance  of  male  sec  charac- 
teristics in  fish  exposed  to  the  lowest  HTO  con- 
centration used.  (Houser-ORNL) 
W72-08544 


FLUX  OF  RADIONUCLIDES  THROUGH  A 
SALT  MARSH  ECOSYSTEM  -  PROGRESS  RE- 
PORT FOR  JAN.  1,  1971  TO  DEC.  30,  1971. 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08545 


AN  EVALUATION  OF  THE  FACTORS  IN- 
VOLVED IN  BIO-ACCUMULATION  OF  GAM- 
MA-EMITTING RADIONUCLDDES  IN  WHITE- 
-TAILED  DEER  (ODOCOH.EUS  VHtGINIANUS) 

-  2/1/71  TO  1/31/72, 

Georgia     Univ.,     Athens.     School     of     Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08546 


BIOENVUtONMENTAL-EFFECTS  PREDIC- 

TIONS FOR  THE  PROPOSED  CANNIKIN  UN- 
DERGROUND NUCLEAR  DETONATIONS  AT 
AMCHITKA  ISLAND,  ALASKA, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 
J.  B.  Kirkwood,  and  R.  G.  Fuller. 


Available  from  the  National  Technical  Informa- 
tion Service  as  BMI-171-141 ,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1971.  31  p. 

Descriptors:  'Nuclear  explosions,  'Underground, 
'Seismic  waves,  Fallout,  'Radioactivity, 
•Radioactivity  effects,  Hazards,  Ecology,  En- 
vironmental effects,  Water  pollution  effects, 
Radioecology,  Wildlife,  Aquatic  environment. 
Identifiers:  Radiation  damage,  Radiation  effect, 
Amchitka  Island,  Plowshare  Program. 

The  effects  of  the  Cannikin  test  on  the  environ- 
ment and  biota  in  the  terrestrial,  freshwater,  and 
marine  ecosystems  of  Amchitka  Island  are  pre- 
dicted to  be  of  somewhat  greater  magnitude  than 
the  effects  of  project  Milrow.  However,  no  plant 
or  animal  population  is  expected  to  be  endangered. 
These  predictions  are  based  on  the  assumption 
that  the  Cannikin  detonation  will  occur  in  the  au- 
tumn, and  that  predictions  of  ground  shock  and 
underwater  pressure  changes  supplied  by  AEC 
Nevada  Operations  Office  are  essentially  correct. 
(Houser-ORNL) 
W72-08552 


NUCLEAR  CRATERESG  EXPLOSION  EFFECTS 
FOR  INTEROCEANIC  CANAL  FEASD3JXITY 
STUDD2S. 

Nevada  Operations  Office  (AEC),  Las  Vegas. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08553 


THE  AGE  AND  GROWTH  OF  THE  LAR- 
GEMOUTH  BASS  MICROPTERUS  SALMOIDES 
(LACEPEDE),  IN  A  THERMALLY  LOADED 
RESERVOHt, 

Missouri  Univ.,  Columbia.  Graduate  School. 
G.  P.  Busacker. 

MA  thesis,  August  1971.  102  p.  12  fig,  13  tab,  54 
ref ,  3  append.  OWRR  A-020-MO  (2). 

Descriptors:  'Bass,  'Fish,  'Growth  rates,  'Ther- 
mal pollution,  Reservoirs,  Age,  Water  tempera- 
ture, Turbidity,  Reproduction,  Food  habits,  Accli- 
matization, Metabolism,  Fishing,  Length,  Weight, 
'Missouri. 

Identifiers:  'Micropterus  salmoides,  'Thomas  Hill 
Reservoir  (Mo). 

From  July  1969  to  June  1970  heated  water 
discharge  from  a  fossil  fuel  plant  into  Thomas  Hill 
Reservoir,  Missouri  was  investigated  to  determine 
effect  on  growth  of  largemouth  bass  (Micropterus 
salmoides).  Thr  reservoir  (4500  acres)  has  two 
arms  of  almost  equal  size.  Maximum  discharge 
temperature  was  37C.  Hotwater  Arm  temperature 
was  elevated  0.5  to  11. 5C  above  the  control.  The 
reservoir,  formed  in  1966,  was  clear  the  first  three 
years,  but  became  highly  turbid  in  1969  and  1970. 
The  heated  water  had  no  adverse  effect  on  water 
quality  except  to  elevate  temperature.  The 
minimum  winter  temperature  in  the  Hotwater  Arm 
was  10.0C.  No  differences  were  found  between 
the  body-scale  and  length-weight  relationships  of 
bass  from  the  two  Arms.  Condition  factors  did  not 
differ  from  bass  from  the  Hotwater  or  Control 
Arms.  The  heated  water  affected  the  bass  by  annu- 
lus  formation  up  to  one  month  earlier  in  Hotwater 
Arm  than  in  control;  extending  growing  season 
and  producing  greater  annual  growth  increment; 
causing  bass  to  congregate  in  Hotwater  Arm  in 
winter  (providing  excellent  fishing).  The  heated 
water  discharge  had  no  apparent  deleterious  ef- 
fects on  adult  largemouth  bass  during  the  study. 
(Jones-Wisconsin) 
W72-08558 


A  KINETIC  MODEL  OF  PHYTOPLANKTON 
GROWTH,  AND  ITS  USE  IN  ALGAL  CONTROL 
BY  RESERVOK  MIXING, 

Municipal   Waterworks    of   Rotterdam   (Nether- 
lands). 
F.  Oskam. 

Presented  at  International  Symposium  on  Man- 
made  Lakes,  Their  Problems  and  Environmental 


Effects,  Knoxville,  Tennessee,  May  3-7,  1971.  21 
p,  5  fig,  36  ref. 

Descriptors:  'Phytoplankton,  'Mathematical 
models,  'Algal  control,  'Reservoirs,  Destratifica- 
tion,  Mixing,  Phosphorus,  Nitrogen,  Turbulence, 
Photosynthesis,  Depth,  Light  pentration,  Respria- 
tion,  Nutrients,  Turbidity,  Productivity,  Plankton, 
Standing  crop,  Limnology,  Eutrophication. 
Identifiers:  Rhine  River  (The  Netherlands),  Meuse 
River  (The  Netherlands),  Biesbosch  Reservoir 
(The  Netherlands),  Kinetic  equation. 

An  in-reservoir  method  of  algal  control  by  turbu- 
lent mixing  is  considered.  Based  on  the  conclusion 
that  light  is  the  basic  controller  of  plankton 
development  and  by  considering  net  growth  as  the 
balance  between  gross  photosynthesis  and  respira- 
tion, a  simplified  mathematical  expression  was 
developed  for  the  relation  between  water  trans- 
parency, light  pentration,  and  mixing  depth.  A 
mixed  layer  of  about  20  m  might  severly  restrict 
algal  growth  at  high  levels  of  natural  turbidity, 
whereas  productivity  in  a  clear  water  reservoir 
would  hardly  be  affected.  In  the  latter  case 
nutrient  limitation  can  be  expected  to  be  operative 
long  before  light  would  become  limiting.  This  ex- 
plains the  fact  that  until  recently  the  connection 
between  turbulence  and  algal  growth  has  been 
neglected  in  limnological  studies.  Deepening  the 
mixed  layer  may  also  be  at  least  partly  responsible 
for  the  decrease  in  standing  crop,  observed  in 
several  destratification  experiments.  An  even  dis- 
tribution of  algae  is  an  essential  requirement  for 
the  model  to  be  valid.  Maintaining  a  homogeneous 
state  asks  for  a  continuous  level  of  turbulence, 
which  must  be  introduced  artificially.  The  condi- 
tions for  prarctical  realization  of  effective  turbu- 
lent mixing  have  to  be  established  before  the  relia- 
bility of  algal  control  by  this  method  can  be  ascer- 
tained. (Auen-Wisconsin) 
W72-08559 


ALGAL  POPULATIONS  IN  MOSES  LAKE, 
WASHINGTON:  TEMPORAL  AND  SPATIAL 
DISTRIBUTION  AND  RELATIONSHIP  WITH 
ENVIRONMENTAL  PARAMETERS, 

Washington  Univ.,  Seattle. 

R.  M.  Bush. 

MS  thesis,  1971.  113  p.  9  fig,  2  plates,  8  tab,  35  ref, 

2  append.  OWRR  A-034-WASH  (2). 

Descriptors:  'Algae,  'Population,  'Temporal  dis- 
tribution, 'Spatial  distribution,  Environment, 
Sampling,  Chemical  analysis,  Plankton,  Computer 
programs,  Biomass,  Temperature,  Conductivity, 
Phosphates,  Nitrates,  Alkalinity,  Diatoms, 
Cyanophyta,  Chlorophyta,  Seasonal,  Nutrients, 
Thermal  stratification,  Carbon,  Sediments,  Car- 
bon dioxide,  Chlorphyll,  Domestic  wastes, 
Eutrophication,  Turbidity,  Seston,  Hydrogen  ion 
concentration,  Scenedesmus,  Dinoflagellates, 
Chrysophyta,  Protozoa,  'Washington. 
Identifiers:  'Moses  Lake  (Wash). 

Naturally  occurring  algal  populations  in  Moses 
Lake,  Washington  were  studied  relative  to  en- 
vironmental parameters  influencing  growth  and 
distribution,  especially  those  limiting  or  causing 
nuisance  growths.  Using  cluster  analysis,  the  dif- 
ferent algal  populations  were  delineated  from 
plankton  samples  collected  over  two  years.  Sam- 
ples were  grouped  on  the  basis  of  high  joint  occur- 
rences of  algal  species.  The  three  most  prevalent 
populations  were  (1)  composed  predominantly  of 
diatom  genera  and  often  dominated  diatoms,  (2) 
dominated  by  blue-green  algee,  and  (3)  composed 
predominatly  of  green  algae  and  dominated  by 
green  algae.  Algal  populations  1  and  3  were  found 
consistently  in  specific  lake  areas  and  demon- 
strated little  temporal  variation.  The  remaining 
lake  areas  followed  a  successional  pattern  in  algal 
populations  resulting  in  one  dominated  by  blue- 
green  algae  in  the  summer.  Multiple  regression 
analysis  indicated  that  orthphosphate  and  conduc- 
tivity best  explained  the  variation  in  blue-green 
population  biomass.  This  occurred  despite  the  fact 
that  nitrogen  seemed  to  be  the  limiting  nutrient.  As 
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with  the  blue-green  algal  population,  the  green 
algal  biomass  was  correlated  negatively  with  con- 
ductivity and  phosphate-phosphorus  indicating 
and  uptake  of  phosphate-phosphorus  and  dis- 
solved salts  (represented  by  conductivity)  as  the 
biomass  increased.  (Jones-Wisconsin) 
W72-08560 


THE  ROLE  AND  PROBLEMS  OF  PATHOLOGI- 
CAL ANATOMY  IN  ICHTHYOTOXICOLOGY, 

Gosudarstvennyi    Nauchno-Issledovatelskii    In- 
stitut  Ozernogo  i  Rechnogo  Rybnogo  Khozyaist- 
va,  Saratov  (USSR). 
N.  D.  Mazmanidi. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  807T,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Bureau  of  Sport  Fisheries  and 
Wildlife  Translation,  August  1971.  9  p.  25  ref. 
Trans,  of  Rol  i  zadachi  patold-gicheskoi  anatomii  i 
ikhtiotoksiicologii. 

Descriptors:    "Water    pollution    effects,    *Fish, 
'Pathology,    Fish    diseases,    Toxins,    Analytical 
techniques,  Industrial  wastes.  Lethal  limit. 
Identifiers:  'Aquatic  toxicology,  'Pathomorpholo- 
gy, USSR. 

The  principal  task  of  aquatic  toxicology— the  deter- 
mination of  the  maximum  permissible  concentra- 
tions or  doses  of  different  chemical  substances  in 
fishery  waters— can  be  resolved  successfully  on 
the  basis  of  methodology  involving  fecundity 
determination  and  offspring  quality.  The  problem 
of  control  of  toxic  products  in  a  body  of  water  de- 
pends largely  on  well  developed  pathomorphology 
cal  diagnosis  of  fish  poisonings.  Histological  in- 
vestigations must  be  compulsory.  The  causes  of 
fish  mortality  in  the  Kamo  and  Sura  basins  of  the 
Volga  delta  differ  substantially.  Pop-eye,  ascites, 
general  dropsy  of  the  body,  disheveling  of  the 
scales,  and  ulcerous  diseases  of  the  oral  cavity  and 
intestine  have  been  observed.  Pop-eye  and  various 
dystrophic  changes  in  the  central  nervous  system, 
liver  and  kidneys  were  established  in  poisonings 
with  elemental  phosphorus.  With  oxygen  deficit, 
different  shifts  involving  the  vascular  systems  and 
organs  of  hemopoiesis  are  characteristic.  To  pro- 
tect inland  waters  from  pollution,  legal  measures 
must  be  used  to  control  intake  from  industrial  en- 
terprises. The  ministry  should  establish  the  neces- 
sary maximum  permissible  concentration  of  pollu- 
tants. A  laboratory  of  Aquatic  Toxicology  should 
be  organized  including  divisions  of  toxicology, 
analytical  chemistry,  pathological  anatomy  and 
forensic-ichthyological  expertise,  biochemistry 
and  pathophysiology.  (Jones-Wisconsin) 
W72-08561 


PECULIARITIES  OF  THE  ACTION  OF  POLLU- 
TANTS ON  A  POPULATION  OF  AQUATIC  OR- 
GANISMS, 

Gosudarstvennyi     Nauchno-Issledovatelskii     In- 
stitut  Ozernogo  i  Rechnogo  Rybnogo  Khozyaist- 
va,  Leningrad  (USSR). 
L.  A.  Lesnikov. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  806T,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Bureau  of  Sport  Fisheries  and 
Wildlife,  Translation,  July  1971.  7  p.  4  ref.  Trans, 
of  Osobennosti  deistviya  zagryaznenii  na  popu- 
lyatsii  vodnykh  organizmov. 

Descriptors:  'Water  pollution  effects,  'Fish  popu- 
lations, Biorthythms,  Fish  reproduction,  Salmo- 
nides,  Larvae,  Spawning,  Daphrua. 
Identifiers:  Primary  effects,  Secondary  effects. 

Pollution  effects  on  productivity  of  commercial 
fish  species  is  discussed  and  factors  subdivided 
according  to  effect  on  population  productive  pro- 
perties. Three  basic  types  of  direct  pollutant  action 
can  be  isolated:  Pollution  can  cause  death  of  a  por- 
tion of  individuals  in  a  population  in  which  case 
compensatory  increase  in  population  growth  rate 
occurs  up  to  a  specific  degree  but  does  not  com- 
pensate entirely  and  the  population  abundance 
gradually  decreases.  Secondly,  pollution  affects 


the  overall  condition  of  the  organisms  (metabol- 
ism, etc),  reduction  occurring  in  the  range  of  varia- 
tion of  individuals,  as  well  as  decrease  in  the  dif- 
ference between  maximal,  physiologically  optimal 
abundance  and  saturation  abundance.  Thirdly, 
pollutants  disturb  processes  of  oogenesis  and  emb- 
ryogenesis  or  cause  spawning  of  poor-quality  or 
non-viable  offspring.  In  conducting  experiments 
on  populations  for  establishment  of  maximum  per- 
missable  concentration  (MPC)  of  substances 
which  exert  an  action  of  the  first  and  second  type, 
the  principal  indices  by  which  one  can  reliably 
dtermine  the  MPC  are  increase  of  the  biomass, 
abundance  of  young,  and  increase  of  individuals; 
however,  these  indices  will  be  inadequate  for  sub- 
stances which  exert  an  action  of  the  third  type. 
(Jones-Wisconsin) 
W72-08562 


THE  STUDY  OF  INFECTIOUS  FISH  DISEASES 
IN  THE  USSR, 

O.  N.  Bauer. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  803T,  $3.00  in  paper  copy, 
$0.95  in  microfiche,  va  (USSR).  In:  Izvestiya 
Gosudarstvennogo  Nauchno-Issledovatel'skogo 
Instituta  Ozernogo  i  Rechnogo  Rybnogo 
Khozyaistva.  Vol  69,  p  5-12,  1969.  Bureau  of  Sport 
Fisheries  and  Wildlife,  Translation,  October  1971. 
15  p,  62  ref.  Trans,  of  Izucheniye  infektsionnyich 
zabolevanii  ryb  v  SSSR. 

Descriptors:  'Infection,  'Fish,  'Diseases,  Carp, 
Viruses,  Pikes,  Perches. 

Identifiers:  'USSR,  Red  rot,  Swimbladder  inflam- 
mation, Branchiomycosis. 

History  of  fish  infectious  disease  studies  in  the 
USSR  is  outlined.  Publications  on  saprolegnioses, 
tumors  of  pike  perch,  pike  plague  and  certain  non- 
parasitic diseases  appeared  in  the  early  30's.  The 
epizootological  aspects  of  carp  red  rot  were 
published.  Clarification  of  red  rot  etiology  gave 
new  evidence  of  its  viral  nature.  Presence  of  in- 
teraplasmic  inclusions  in  the  glia  of  the  brain  and 
the  possibility  of  obtaining  active  artificial  immu- 
nity were  demonstrated.  Use  of  tissue  cultures  of 
red  rot  was  developed  and  a  report  published  on 
artificial  infection  of  carp  by  the  agent  of  red  rot 
reared  on  this  culture.  On  the  basis  of  analysis  of 
epizootologica  data,  outbreaks  of  branchiomyco- 
sis were  observed  at  the  hottest  time  of  the  year  in 
ponds  with  elevated  oxidizability.  The  use  of  an- 
tibiotics in  pond  pisciculture  gave  results  showing 
that  intra-dominal  injection  of  antibiotics  can  be 
employed  on  a  limited  scale.  A  method  of 
degumming  carp  spawn  with  testicular  hyalu- 
ronidase  to  obtain  sterile  offspring  from  diseased 
fish  was  successfully  realized.  Work  has  con- 
tinued on  red  rot  and  a  new  disease  called  swim- 
bladder  inflammation  of  the  carp  studied.  (Jones- 
Wisconsin) 
W72-08563 


WATER  QUANTITY  AND  QUALITY  STUDIES 
OF  VANCOUVER  LAKE,  WASHINGTON, 

Washington  State  Univ.,  Pullman.  Sanitary  En- 
gineering Section;  and  Washington  State  Univ., 
Pullman.  Hydraulic  Section. 
Surinder  K.  Bhagat,  and  John  F.  Orsborn. 
Summary  report,  September  1971.  35  p.  15  fig,  41 
ref.  EPA  16080  ERP.  16080  ERQ. 

Descriptors:  'Water  quality,  'Lakes,  'Rehabilita- 
tion, Hydrology,  Hydrography,  Model  studies, 
Septic  tanks,  Dredging,  Water  pollution  sources, 
Water  management  (Applied),  Flow  augmenta- 
tion, Eutrophication,  Waste  dilution,  Social  par- 
ticipation, Measurement,  Precipitation  (At- 
mospheric), Water  quality  standards,  Water 
supply  development,  Forecasting,  Water  pollution 
control,  Economic  impact,  Recreation,  Project 
planning,  Benefits,  Planning. 
Identifiers:  'Vancouver  Lake  (Wash),  Flushing. 

Although  Vancouver  Lake,  Washington  is  a  dying 
lake  it  has  the  potential  of  a  valuable  water 


resource  due  particularly  to  its  location  near  the 
Columbia  River  which  can  be  used  as  a  source  of 
'flushing'  water.  The  interrelated  features  of  the 
Vancouver  Lake-Columbia  River  lake  system 
were  investigated  by  hydrologjc,  hydrographic, 
hydraulic  modeling,  and  water  quality  prediction 
studies.  There  are  three  interrelated  steps  which 
can  be  taken  to  improve  the  water  quantity  and 
quality  of  Vancouver  Lake:  curtail  the  sources  and 
amounts  of  pollutants  entering  the  lake,  dredge  the 
lake  to  remove  bottom  muds  and  increase  its 
depth,  and  introduce  an  additional  flow  of  water  to 
improve  and  maintain  its  quality.  To  curtail  pollu- 
tion, programs  for  sewer  installation  and  limitation 
on  septic  tank  use  will  reduce  the  human  waste 
pollution  load.  Although  the  contaminated  ground- 
water flow  will  continue  for  some  time  until  natu- 
ral processes  dilute  and  degrade  the  existing  waste 
load,  drainage  from  livestock  areas  should  be  con- 
trolled. Flow  of  fertilizers  from  fields  and  lawns 
upstream,  especially  during  periods  of  intense 
rainfall  and  surface  runoff  will  continue  but  sedi- 
ment loads  can  be  reduced.  32  organizations  and 
individuals  contributed  to  these  Vancouver  Lakes 
studies.  (Jones- Wisconsin) 
W72-08564 


NUTRIENT   LOSSES  FROM   AGRICULTURAL 
LAND, 

Imperial  Chemical  Industries  Ltd.,  Jealott's  Hill 

(England).  Jealott's  Hill  Research  Station. 

T.  E.  Tomlinson. 

Outlook  on  Agriculture,  Vol  6,  No  6,  p  272-278, 

1971. 2  fig,  8  tab  19  ref. 

Descriptors:  'Eutrophication,  'Agricultural  ru- 
noff, Fertilizers,  Nitrates,  Percolation,  Farm 
wastes,  Drainage  water,  Feed  lots,  Nitrogen, 
Phosphorus,  Potassium,  Rivers,  Leaching,  Soil 
erosion. 
Identifiers:  Britain. 

Considering  problems  of  eutrophication  and  high 
nitrate  levels  specifically  toxic  to  infants,  a  review 
was  made  of  known  nutrient  losses  from  agricul- 
tural land  and  how  these  relate  to  farming,  espe- 
cially in  England.  Nutrients  are  lost  from  farmland 
by  drainage  water  percolating  through  the  soil 
leaching  soluble  plant  nutrients,  by  inefficient 
return  of  livestock  excreta  to  the  land,  and  by  ero- 
sion of  surface  soils  or  movement  of  fine  soil  parti- 
cles into  subsoil  drainage  systems.  Lysimeter  stu- 
dies indicate  that  the  nature  of  the  cropping  greatly 
influences  loss  of  nitrate  in  drainage  and  confirm 
the  possibility  of  large  losses  from  soil  reserves  in 
certain  circumstances.  Many  soils  contain  large 
reserves  of  nitrogen  which  can  be  released  as 
nitrate  over  long  periods  of  time,  even  if  the  soils 
are  not  cropped  or  fertilized.  Phosphate  levels  of 
drainage  water  from  soils  are  low,  as  illustrated  by 
lysimeter  studies.  There  is  Utile  danger  that  a  large 
proportion  of  potassium  fertilizer  application  will 
be  lost  in  drainage.  It  is  concluded  that,  at  the 
present  time,  there  do  not  seem  to  be  grounds  for 
serious  concern  about  a  general  nitrate  level  rise  in 
English  rivers.  (Jones- Wisconsin) 
W72-08565 


ADAPTIVE  LEAF  ARCHITECTURE  IN  EMER- 
GENT AND  FLOATING  SPARGANIUM, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Botany. 
Robert  B.  Kaul. 

American  Journal  of  Botany,  Vol  59,  No  3,  p  270- 
278, 1972.  13  fig,  15  ref. 

Descriptors:  'Aquatic  plants,  'Leaves,  'Struc- 
ture, Floating  plants,  Photosynthesis, 
Chlorophyll,  Systematics,  Minnesota,  Submerged 
plants. 

Identifiers:  'Emergent  leaves,  Sparganium  eu- 
rycarpum,  Sparganium  americanum,  Sparganium 
fluctuans,  Sparganium  minimum. 

That  aquatic  angiosperms  are  derived  from  ter- 
restrial forms  is  evident.  Sparganium  shows 
degrees  of  adaptation,  some  species  being  emer- 
gent and  others  floating  (but  rooted),  WHILE 
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SOME  LIVE  SUBMERGED  IN  RUNNING 
WATER.  The  robust  emergent  leaves  of  Spargam- 
um  eurycarpum  and  S  americanum  are  supported 
by  corner  fiber  masses  and  large  bundle  sheaths, 
but  the  thin  floating  leaves  of  S  fluctuans  and  S 
minimum  have  only  moderate  bundle  sheaths.  In 
emergent  types  heavily  photosynthetic 
diaphragms  bearing  vascular  bundles  are 
separated  from  each  other  in  the  leaf  compart- 
ments by  three  lightly  photosynthetic  diaphragms 
without  bundles,  but  in  floating  types  only  every 
other  heavily  photosynthetic  diaphragm  has  a  bun- 
dle. Palisade  chlorenchyma  occurs  only  at  aerial 
surfaces-abaxial  and  adaxial  in  emergent  leaves 
but  only  adaxial  in  floating  leaves.  Extra 
photosynthetic  areas  are  provided  in  emergent 
leaves  by  concentrations  of  chlorenchyma  in 
limited  areas  on  interior  partitioning  walls,  while 
the  remainder  of  the  walls  is  translucent.  Since 
only  25%  of  the  diaphragms  are  heavily 
photosynthetic,  and  the  others  essentially  trans- 
parent because  of  diffusely  distributed 
chlorop lasts  and  large  intercellular  spaces,  a  sieve 
effect  exists  allowing  even  the  interior  parts  of 
thick  emergent  leaves  to  photosynthesize.  (Jones- 
Wisconsin) 
W72-08566 


ORGANIC-CARBON  BUDGET  OF  THE  BLACK 

SEA, 

Woods   Hole   Oceanographic   Institution,   Mass. 

Dept.  of  Chemistry. 

W.G.Deuser. 

Deep-Sea  Research,  Vol  18,  p  995-1004,  1971.  2 

fig,  1  tab,26ref. 

Descriptors:  'Organic  matter,  'Carbon,  'Carbon 
cycle,  Sediments,  Anaerobic  conditions,  Primary 
productivity,  Photosynthesis,  Chemistry,  Synthe- 
sis, Oceans,  Carbon  dioxide,  Oxidation,  Respria- 
tion,  Reduction  (Chemical),  Degradation  (Decom- 
position), Volatility,  Sedimentation,  Depth. 
Identifiers:  'Organic  carbon  budget,  'Black  Sea. 

Formation  and  degradation  of  organic  matter  in 
the  Black  Sea,  an  anoxic  basin,  was  studied. 
Fluxes  derived  from  direct  measurements  are  pri- 
mary production,  organic  matter  input  from  rivers 
and  Azov  and  Marmara  Seas,  organic  matter  ox- 
idation during  bacterial  sulfate  reduction  in  the 
anoxic  zone,  organic  matter  solubilization  at 
depth,  and  permanent  organic  carbon  fixation  in 
sediments.  Fluxes  obtained  from  mass  balance  cal- 
culations are  the  particulate  flux  into  the  anoxic 
zone,  respiration  or  total  oxidation  of  organic  car- 
bon in  aerated  waters,  and  an  upper  limit  to 
chemosynthesis.  Assuming  that  the  Black  Sea  or- 
ganic carbon  budget  has  been  close  to  a  steady 
state  during  the  last  2000  years  and  based  on  new 
measurements  the  organic-carbon  budget  has  been 
assessed.  Between  80  and  95%  of  organic-carbon 
input  near  the  surface  is  recycled  in  the  top  200 
meters;  no  more  than  4%  of  the  input  is  per- 
manently fixed  in  the  sediment  in  spite  of  the  ox- 
ygen balance  below  200  meters;  at  least  four-fifths 
of  organic  matter  entering  the  anoxic  waters  are 
oxidized  or  rendered  soluble;  an  upper  limit  to 
truly  primary  production  through  chemosynthesis 
is  15  gC/sq  m  per  year  or  about  15%  of  the  amount 
of  photosynthetic  production.  (Jones-Wisconsin) 
W72-08567 


AN  INTERIM  STUDY  OF  SOME  PHYSICAL, 
CHEMICAL  AND  BIOLOGICAL  PROPERTffiS 
OF  SELECTED  OREGON  LAKES, 

Oregon  State  Dept.  of  Environmental  Quality, 

Portland. 

R.  A.  McHugh. 

January  1972.  233  p.  14  tab,  232  ref. 

Descriptors:  'Water  quality,  'Oregon,  'Lakes, 
•Physicochemical  properties,  'Trophic  level, 
•Biological  properties,  Irrigation,  Industrial  water, 
Potable  water,  Water  quality  control,  Regulation, 
Zoning,  Water  pollution  control,  Eutrophication, 
Recreation,  Recreation  facilities,  Boating,  Recrea- 
tion wastes,  Monitoring,  Public  health,  Chemical 
analysis,  Coliforms,  Streptococcus,  Salmonella. 


Identifiers:  'Remedial  measures. 

This  report  makes  available  information  regarding 
water  quality  and  trophic  levels  of  those  Oregon 
lakes  and  reservoirs  which  have  been  studied  by 
the  Department  of  Environmental  Quality  and  in- 
corporates data  from  other  sources.  Bacteriologi- 
cal testing  is  done  periodically  to  ensure  safety  for 
swimming  and  boating.  Basic  chemical  analyses 
are  made  to  detect  pollution  from  wastes  or 
deleterious  runoff.  The  trophic  level  of  each  lake 
and  reservoir  is  determined  by  chemical  and 
biological  means  to  detect  any  unfavorable  trend. 
In  certain  cases,  chemical  analyses  are  made  to 
determine  suitability  of  lake  water  for  irrigation, 
industrial  water  supply,  and  municipal  water  sup- 
plies. The  lakes  are  classified  biologically  and 
some  typed  according  to  dominant  species.  The 
natural  sources  of  nutrients  are  studied.  The  in- 
dicator organisms  present  at  each  collecting  sta- 
tion are  listed  and  grouped  into  large  categories, 
such  as  Diatoms,  Desmids,  Rotifers,  and 
Cladocera.  The  lakes  and  reservoirs  are  classified 
under  Coastal  Lakes,  Oxbow  Lakes,  Cascade 
Range  Lakes,  Eastern  Oregon  Reservoirs,  Snake 
River  Reservoirs,  and  Miscellaneous  Lakes,  with 
detailed  notes  on  each  individual  lake  and  reser- 
voir. Measures  to  prevent  eutrophication  and 
remedial  measures  for  lakes  already  affected  by 
eutrophication  are  described.  (Jones-Wisconsin) 
W72-08568 


A  PRELIMINARY  SURVEY  OF  THE  BENTHIC 
MACROFAUNA  AND  SEDIMENTS  IN  LOCHS 
ETTVE  AND  CRERAN,  SEA-LOCHS  ALONG 
THE  WEST  COAST  OF  SCOTLAND, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 
J.  Gage. 

Journal  of  the  Marine  Biological  Association  of 
the  United  Kingdom,  Vol  52,  p  237-276,  1972.  8 
fig,  2  tab,  27  ref. 

Descriptors:  'Benthic  fauna,  'Sediments,  'Estua- 
ries, Surveys,  Hydrography,  Marine  animals, 
Benthos,  Brackish  water,  Tidal  waters,  Mathe- 
matical studies,  Mollusks,  Worms,  Biological 
communities. 

Identifiers:  'Macrofauna,  'Loch  Etive  (Scotland), 
'Loch  Creran  (Scotland). 

This  benthos  survey  was  undertaken  primarily  for 
preliminary,  comparative  data  on  infaunal  popula- 
tions in  Loch  Etive  and  Loch  Creran,  Scotland. 
Seasonal  changes  in  temperature  and  salinity  in 
Loch  Etive  follow  roughly  local  coastal  pattern 
but  usually  with  a  timing  lag  probably  due  to 
restricting  effect  of  the  twin  sills.  In  contrast, 
Loch  Creran  has  a  small  catchment  and  the 
hydrography  closely  follows  the  outside  pattern. 
The  bottom  fauna  of  both  lochs  was  sampled  semi- 
quantitatively.  A  detailed  list  of  the  fully  marine 
fauna  is  given  and  species  occurrences  are  com- 
pared. An  attempt  was  made  to  relate  the 
groupings  to  the  classical  'bottom  community' 
concept,  the  feeding-type  categories,  and  to  sedi- 
ment particle  size;  a  correlation  to  sediment  type 
was  apparent.  Survey  of  the  infauna  of  the  inter- 
tidal  areas  revealed  marked  differences  between 
the  two  lochs.  In  Loch  Etive,  a  limited  number  of 
typically  brackish-water  species  occurred 
uniformly  in  the  intertidal  and  shallow  subtidal 
sediments,  none  of  these  species  occurring  in  sam- 
ples from  deeper  water,  which  may  be  due  to  the 
considerable  influx  of  freshwater  runoff.  In  Loch 
Creran,  many  of  the  species  found  intertidally  had 
occurred  in  the  dredgings  and  only  in  the  small 
inner  basin  did  brackish  species  occur  exclusively. 
For  a  similar  bottom  habitat,  the  fauna  in  Loch 
Etive  was  considered  to  be  slightly  less  diverse 
compared  to  Loch  Creran.  (Jones-Wisconsin) 
W72-08572 


SEWAGE  FUNGUS  IN  RIVERS  IN  THE  UNITED 
KINGDOM:  THE  SLIME  COMMUNITY  AND 
ITS  CONSTITUENT  ORGANISMS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 
E.  J.  C.  Curtis,  and  C.  R.  Curds. 


Water  Research,  Vol  5,  p  1147-1159,  1971.  3  fig,  4 
tab,  27  ref. 

Descriptors:  'Sewage,  'Fungi,  'Slime,  'Biological 
communities,  Rivers,  Bacteria,  Water  pollution, 
Activated  sludge,  Algae,  Protozoa,  Diatoms, 
Euglena,  Mathematical  studies. 
Identifiers:  'United  Kingdom,  'Sewage  fungus, 
Sphaerototilus  natans,  Zoogloeal  bacteria. 

Biological  composition  of  slimes  examined  during 
a  survey  of  slime  outbreaks  in  the  United  King- 
dom is  described  and  compared  with  other  pol- 
luted water  biota.  Slimes  were  frequently 
dominated  by  Sphaerotilus  natans  or  zoogloeal 
bacteria,  and  the  interrelationships  of  these  and 
other  species  were  studied  using  cluster  analysis 
and  diversity  indices.  Compared  with  S  natans  and 
zoogloeal  forms,  all  other  organisms  contributing 
to  the  actual  slime  matrix  occurred  only  in- 
frequently. The  most  common  to  occur  as  domi- 
nant organisms  were  the  fungi,  Leptomitus  lacteus 
and  Geotrichum  candidum  occurring  in  large 
amounts  in  3.4  and  4.5%  of  sites  respectively,  and 
the  gliding  bacterium  Beggiatoa  alba  (5.6%).  Other 
filamentous  organisms  were  more  widely  found  as 
minor  components  of  slimes  formed  primarily  by  S 
natans  or  zoogloeal  bacteria.  Filaments  of  Flex- 
ibacterium  and  Flavobacterium  were  sometimes 
attached  to  filaments  of  S  natans  or  other  material 
without  specific  holdfast.  Filamentous  algae  only 
rarely  occurred  in  sewage  fungus  slimes.  Most 
samples  contained  protozoa  and  all  ciliated 
protozoa.  Seventy-seven  ciliate  species  were 
recorded.  In  addition  to  cluster  analysis,  another 
technique  describing  association  between  organ- 
isms and  groups  of  organisms  is  construction  of  a 
minimum-spanning  tree.  (Jones- Wisconsin) 
W72-08573 


MATHEMATICAL  MODELING  OF  NUTRIENT- 
-TRANSPORT, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

F.  A.  DiGiano. 

Publication  No  17,  1971.  37  p,  12  fig,  6  ref.  OWRR 

B-005-MASS  (3). 

Descriptors:  'Cycling  nutrients,  'Mathematical 
models,  'Nutrients,  Adsorption,  Diffusion,  Inter- 
faces, Mass  transfer,  Boundary  processes, 
Eutrophication. 

Identifiers:  'Nutrient  transport,  Nutrient  release, 
Nutrient  interchange. 

Relevant  to  dredging  operations  and  in  situ  treat- 
ment of  bottom  deposits  directed  toward  con- 
trolling or  possibly  eliminating  the  deposit  as  a 
nutrient-supply  source  and  toward  excessive  algae 
and  other  planktonic  growth  control,  mathematical 
modeling  of  the  transport  phenomena  was  at- 
tempted to  determine  and  possibly  manipulate  ex- 
tent and  depth  from  which  the  deposit  releases 
nutrients  and  alters  the  nutrient  equilibrium  con- 
centration in  overlying  water.  Biological  and 
biochemical  effects  on  the  transport  process  was 
minimized  by  sterilizing  the  deposit.  Methods  of 
sterilizing  a  deposit  sample  and  maintaining  a 
laboratory  deposit-water  system  were  developed. 
Parallel  sets  of  experiments  of  'sterilized'  and 
'non-sterilized'  (or  'natural')  deposit-water 
systems  were  conducted  simultaneously.  The 
types  of  physical  mass  transfer  models  in- 
vestigated were:  Model  1,-Pore  diffusion  through 
interstitial  water  of  deposit;  Model  2,-Interfacial 
transport  (water-deposit  interface);  Model  3,-Dif- 
fusion  with  simultaneous  adsorption;  Model  4,- 
Nutrient  release  via  diffusion.  A  conceptual 
sketch  of  apparatus  for  testing  Models  1  through  3 
is  given.  Although  quantitative  description  of  ad- 
sorption isotherm  was  not  attempted,  oxidation- 
reduction  potential  was  shown  to  have  a  strong  in- 
fluence on  phosphate  movement  direction  in  the 
water-deposit  system.  These  studies  should  lead  to 
formulation  of  optimum  corrective  measures. 
(Jones-Wisconsin) 
W72-08574 
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THE  FLUX  OF  PARTICULATE  CARBON  IN  AN 
ESTUARY, 

Maryland   Dept.   of   Research   and   Education, 

Solomons.  Chesapeake  Biological  Lab. 

R.  B.  Biggs,  and  D.  A.  Flemer. 

Marine  Biology,  Vol  12,  No  1,  p  11-17,  1972.  3  fig, 

1  tab,  Href. 

Descriptors:  'Estuaries,  'Carbon,  'Fluctuation, 
Spatial  distribution,  Carbon  cycle,  Sinks, 
Drainage,  Primary  productivity,  Benthos,  Respira- 
tion, Photosynthesis,  Distribution,  Circulation, 
Sediments. 

Identifiers:  'Particulate  organic  carbon,  'Ches- 
apeake Bay,  Particulate  carbon  sources,  Organic 
carbon. 

Northern  Chesapeake  Bay,  divided  into  two  sec- 
tions, was  studied  relative  to  sources  and  sinks  of 
organic  carbon  as  determined  by  a  generalized 
model.  The  section  from  the  head  of  the  bay  to  the 
vicinity  of  Baltimore  was  characterized  by  a  high 
input  of  particulate  carbon  from  upland  drainage. 
The  section  from  Baltimore  to  the  mouth  of  the 
Potomac  River  was  dominated  by  an  internal 
supply  of  particulate  carbon  from  primary  produc- 
tion. The  northernmost  section  was  characterized 
by  major  particulate  carbon  losses  to  the  bottom 
and  to  benthic  respiration,  with  slightly  less  than 
half  of  the  particulate  carbon  respired  in  the  water 
column  or  converted  to  dissolved  organic  matter. 
In  contrast,  respiration  in  the  water  column  or 
conversion  to  dissolved  organic  matter  was 
responsible  for  loss  of  about  65%  of  the  particulate 
carbon  in  the  middle  section  of  the  bay,  while 
losses  to  the  bottom  and  to  benthic  respiration 
totaled  only  12%.  Even  though  the  supply  of  par- 
ticulate carbon  to  the  upper  bay  was  about  1.5 
times  the  supply  to  the  middle  bay,  loss  of  carbon 
due  to  biological  activity  in  each  area  was  similar, 
and  amounted  to  about  70%  of  the  particulate  car- 
bon supply.  (Jones-Wisconsin) 
W72-08575 


RESPONSE  OF  AQUATIC  PLANTS  TO  COM- 
BINATIONS OF  ENDOTHALL  AND  COPPER, 

Florida  Univ.,  Gainesville.  Dept.  of  Agronomy; 
and  Florida  Univ.,  Fort  Lauderdale.  Agricultural 
Research  Center. 

D.  L.  Sutton,  R.  D.  Blackburn,  and  W.  C.  Barlowe. 
Weed  Science,  Vol  19,  Issue  6,  p  643-646,  1971.  6 
tab,  19ref. 

Descriptors:  'Aquatic  weed  control,  'Herbicides, 
'Copper  compounds,  Phytotoxicity,  Diquat, 
Transpiration,  Plant  growth  regulators. 
Identifiers:  'Endothall,  Parrotfeather,  Myriophyl- 
lum  brasiliense,  Hydrilla  verticillata,  Copper 
sulfate  pentahydrate. 

Herbicide  combinations  may  be  more  effective 
than  individual  chemicals  for  control  of  aquatic 
vegetation  in  some  situations.  A  combination  that 
could  control  aquatic  vegetation  at  concentrations 
lower  than  that  required  for  individual  compounds 
might  reduce  residue  levels  in  the  aquatic  environ- 
ment. A  combination  may  control  a  broad  spec- 
trum of  plants  or  some  combinations  might  be 
selective.  Responses  of  two  aquatic  plants  to  the 
combination  of  endothall  and  copper  sulfate  pen- 
tahydrate (CSP)  are  examined.  Addition  of  0.5  and 
5.0  ppmw  of  7-oxabicyclo  (2.2.1)  =  heptane-2,3- 
dicarboxylic  acid  (endothall)  to  solutions  of  CSP  at 
1.0  ppmw  of  copper  applied  to  the  roots  of 
emersed  parrotfeather  (Myriophyllum  brasiliense) 
increased  the  copper  content  of  the  roots  of  these 
plants.  Growth  of  parrotfeather  was  inhibited  by 
root  applications  of  0.5  and  5.0  ppmw  endothall, 
but  CSP  did  not  increase  its  phytotoxicity.  A 
synergistic  effect,  as  determined  by  dry  weight, 
was  calculated  after  treatment  of  hydrilla  (Hydrilla 
verticillata)  with  a  combination  of  5.0  ppmw  of  en- 
dothall plus  CSP  at  1.0  ppmw  copper.  An  increase 
in  copper  uptake  and  a  reduction  in  phosphorus 
levels  was  associated  with  those  plants  treated 
with  the  combination.  (Jones- Wisconsin) 
W72-08577 


A  SIMPLE  APPARATUS  FOR  DELIVERING  A 
HEAT  SHOCK  TO  MICROSCOPIC  AQUATIC 
ORGANISMS, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Biology. 

E.  D.  Lorton,  and  J.  Caims,  Jr. 

Revista  de  Biologia,  Vol  7,  No  3-4,  p  229-237, 

1971.  2  fig,  5  tab.  OWRR  B-017-VA  (4). 

Descriptors:  'Instrumentation,  'Aquatic  microor- 
ganisms,      'Thermal       shock,       Measurement, 
Protozoa. 
Identifiers:  'Heat  shock. 

Considering  the  anticipated  power  demands  and 
the  resulting  thermal  pollution,  additional  informa- 
tion on  response  of  microscopic  aquatic  organisms 
to  acute  thermal  stress  prompted  development  of 
the  apparatus  which  permits  continued  observa- 
tion of  the  microorganism  responses  to  acute  ther- 
mal shock.  The  apparatus  is  capable  of  heating 
water  containing  test  organisms  quickly  as  well  as 
maintaining  nearly  constant  temperature.  It  con- 
sists of  a  test  cell  constructed  of  acrylic  plastic 
with  a  small  resistance  heater  controlled  by  a  vari- 
able transformer  capable  of  delivering  a  heat 
shock  to  aquatic  organisms  while  they  were  being 
observed  through  a  microscope.  Microthermocou- 
ples  were  used  to  measure  the  temperature  of  the 
fluid  in  the  cell.  Response  to  rapid  increase  in  tem- 
perature was  determined  for  the  protozoans 
Euglena  gracilis,  Spirostomum  ambiguum,  Col- 
pidium  colpoda,  Stentor  coeruleus,  Tetrahymena 
pyriformis,  and  Paramecium  mul- 

timicronucleatum.  Response  to  several  constant 
temperatures  was  determined  for  E  gracilis,  S  am- 
biguum, and  C  colpoda.  The  apparatus  may  also  be 
suitable  for  use  with  a  variety  of  small  aquatic  or- 
ganisms in  addition  to  protozoans.  The  principal 
advantages  of  this  apparatus  are  the  small  quantity 
of  test  fluid  required  and  the  provision  for  observ- 
ing microscopic  organisms  under  thermal  stress. 
(Jones-Wisconsin) 
W72-08578 


POLLUTION     CONTROLLED     CHANGES     IN 
ALGAL  AND  PROTOZOAN  COMMUNITD2S, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Center  for 

Environmental  Studies;  and  Virginia  Polytechnic 

Inst.,  Blacksburg.  Dept.  of  Biology. 

J.  Cairns,  Jr.,  and  G.  R.  Lanza. 

In:  Water  Pollution  Microbiology,  p  245-272.  John 

Wiley  and  Sons,  Inc,  New  York,  1972.  OWRR  B- 

017-VA  (5). 

Descriptors:  'Aquatic  microorganisms,  'Water 
pollution  effects,  'Algae,  'Protozoa,  'Biological 
communities,  Ecological  distribution,  Bioindica- 
tors,  Water  pollution  sources. 
Identifiers:  Ridley  Creek  (Pa),  Lititz  Creek  (Pa), 
Species  diversity.  Direct  effects,  Indirect  effects. 

Stresses  caused  by  wastes  affect  algal  and 
protozoan  communities  by  reduction  in  species 
number,  increase  in  range  of  numbers  of  in- 
dividuals per  species,  reduction  in  colonization 
rates,  changes  in  selective  predator  or  parasite 
pressure,  and  shift  in  dominance  within  the  com- 
munity. A  rather  simple  response  pattern  to  stress 
is  characteristic  of  both  populations  and  communi- 
ties and  may  be  used  to  assess  the  stress  effect. 
Algal  and  protozoan  species  frequently  have  com- 
plex requirements  that  may  rival  those  of  higher 
organisms.  It  is  becoming  increasingly  evident  that 
the  same  ecological  principles  applicable  to  higher 
plants  and  animals  are  also  valid  for  algae  and 
protozoa.  Microbial  communities  have  a  structure 
which  is  maintained  despite  succession;  other 
homeostatic  mechanisms  are  also  operative. 
General  effects  of  stress  caused  by  industrial  and 
municipal  wastes  and  agricultural  runoff  are 
discussed.  The  basic  categories  of  pollution  are: 
nontoxic  organic  and  inorganic  substances,  ther- 
mal changes,  toxic  substances,  suspended  solids, 
and  radioactive  materials.  With  a  finite  ecological 
base  and  increased  pressures  on  this  base,  stan- 
dards must  be  developed  to  protect  the  system  and 
knowledge  of  its  operational  prerequisites  must  be 
gained  to  manage  it  well.  (Jones- Wisconsin) 
W72-08579 


H1STOCHEMICAL  AND  CYTOPHOTOMETRIC 
ASSAY  OF  ACID  STRESS  IN  FRESHWATER 
FISH, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Biology. 

A.  Anthony,  E.  L.  Cooper,  R.  B.  Mitchell,  W.  H. 
Neff ,  and  C.  D.  Therrien. 

Environmental  Protection  Agency,  Water  Pollu- 
tion Control  Research  Series  18050  DXJ,  May 
1971 . 1 13  p,  32  fig,  18  tab,  66 ref,  appendix. 

Descriptors:  'Bioindicators,  'Animal  pathology, 
'Bioassay,  'Acids,  'Fish,  Fresh  water,  Cytologi- 
cal  studies,  Water  pollution  effects,  Acidic  water, 
Fish  physiology,  Toxins,  Brook  trout,  Hydrogen 
ion  concentration,  Heavy  metals,  Analytical 
techniques,  Microscopy. 

Identifiers:  'Histochemistry,  Histopathology, 
Liver. 

Cytophotometry  as  a  bioassay  approach  enables 
detection  of  fish  tissue  changes  as  water  pollution 
indicators.  Data  on  hemal,  endoctrine,  and  excre- 
tory tissue  parameters  are  especially  significant. 
Feasibility  of  using  histochemical  and 
histopathological  changes  in  brook  trout,  longnose 
dace  and  fathead  minnows  as  bioindicators  of  acid 
pollution  was  investigated.  A  gravity  flow  diluter 
system  was  used  in  laboratory  studies  and  net 
traps  in  field  studies  during  sublethal  exposures  of 
4-5  and  28-30  days.  Histochemical  and 
cytophotometric  analyses  were  made  of  gills, 
Stannius  corpuscle,  blood,  spleen,  kidney  and 
liver.  Acid  toxicant  action  is  primarily  gill  damage 
resulting  in  impaired  respiratory,  excretory  and 
liver  functions.  Short  term  indices  of  acid  stress 
include  colloidal  iron  and  PAS  staining  of  gills  and 
renal  Stannius  corpuscles.  Prolonged  acid  expo- 
sure is  indicated  by  decreased  azure  B-RNA  stain- 
ing of  liver  cells,  assessing  the  extent  of  liver  im- 
pairment and  reflecting  a  reduced  tolerance  of  fish 
to  other  toxicants.  Sublethal  levels  of  acidity  are 
not  cumulative.  Levels  of  about  pH  5.0  are  con- 
sidered hazardous,  proving  toxic  to  breeding  fish 
having  increased  oxygen  needs,  and  reducing  the 
liver's  ability  to  detoxify  noxious  substances 
present  in  acid  polluted  waters.  (Jones-Wisconsin) 
W72-08581 


THE  RECOVERY  OF  DAMAGED  STREAMS, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 
Biology;      and      Virginia      Polytechnic      Inst., 
Blacksburg.  Center  for  Environmental  Studies. 
J.  Cairns,  Jr.,  J.  S.  Crossman,  K.  L.  Dickson,  and 
E.  E.  Herricks. 

Association  of  Southeastern  Biologists  Bulletin, 
Vol  18,  No  3,  p  79-106,  1971.  20  fig,  8  tab,  26  ref. 
OWRR  B-034-VA  (2). 

Descriptors:  'Streams,  'Water  pollution  effects, 
'Biological  communities,  Reclamation,  Water 
quality,  Ecological  distribution,  Acid  mine  water, 
Water  pollution  control,  Hydrogen  ion  concentra- 
tion, Toxicity,  Mine  drainage,  Ecosystems,  Vir- 
ginia, Pennsylvania,  Tennessee,  Fly  ash,  Benthic 
fauna. 

Identifiers:  'Recolonization,  'Biological 

recovery,  Ethyl  benzene-creosote  spill,  'Roanoke 
River  (Va),  'Youghigheny  River  (Pa),  'Little 
Scrubgrass  Creek  (Pa),  'Clinch  River  (Va). 

History  studies  of  the  response  of  complex  aquatic 
communities  to  acute  pollutional  stress  and  the 
natural  recovery  processes  are  described.  Short 
term  acute  stresses  produced  by  release  of  acidic 
or  caustic  materials  into  a  stream  elicit  response  in 
macroinvertebrate  and  fish  communities  typified 
by  immediate  reduction  in  specimen  number. 
When  no  residual  toxicity  is  found  and  there  are 
undamaged  areas  available  for  recolonizing  organ- 
isms, a  rapid  recovery  may  be  expected.  Mill 
Creek,  tributary  to  Roanoke  River,  Virginia  had 
such  recovery.  Biological  recovery  of  the  Clinch 
River  from  acute  pH  stresses  has  been  slower  due 
to  severity  and  extent  of  biological  damage.  Long 
term  acute  stress  from  materials  with  residual  tox- 
icities produce  a  similar  but  slightly  different 
response,  with  immediate  reduction  in  diversity 
and  density.  With  residual  toxicities  the  macroin- 
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vertebrate  organisms  that  survive  seem  to 
establish  an  interim  community  structure  lasting 
while  toxicity  persists.  Roanoke  River  had  a 
residual  toxicity  from  an  ethyl  benzene— creosote 
spill  which  has  combined  with  a  sedimentation 
problem  and  resulted  in  an  atypical  benthic  com- 
munity. There  were  no  caddis  flies,  riffle  beetles, 
or  crayfish.  Macroinvertebrate  community  found 
under  continuous  acid  stress  in  Indian  Creek  was 
also  atypical.  (Jones-Wisconsin) 
W72-08582 


RELATIONSHIPS  OF  AUTOTROPHIC  AM- 
MONIUM-OXIDIZING BACTERIA  TO  MARINE 
SALTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Environmental  Sciences. 

M.  S.  Finstein,  and  Margaret  R.  Bitzky. 

Water  Research,  Vol  6,  p  31-40,  1972.  6  fig,  2  tab, 

12  ref . 

Descriptors:  'Aquatic  bacteria,  'Salts,  *Sea 
water,  Ammonification,  'Nitrification,  Fresh 
water,  Estuaries,  Salinity,  Laboratory  tests, 
Nitrogen  fixing  bacteria,  Cultures,  Ammonia. 
Identifiers:  'Marine  salts,  Ammonium-oxidizing 
bacteria. 

Autotrophic  ammonium-oxidizing  bacteria 
response  to  marine  salts  was  investigated  and  the 
distribution  of  the  extant  types  considered.  A 
membrane  enumeration  technique  was  used  in  the 
initial  phase  of  the  investigation,  partly  to  provide 
test  cultures.  This  procedure  avoided  contamina- 
tion of  the  freshwater  medium  with  seawater  when 
seawater  was  the  inoculum  source,  and  the  marine 
salts  medium  was  not  diluted  with  freshwater  in- 
oculum; also,  in  all  probability,  the  test  cultures 
which  were  obtained  from  colonies  growing  on  the 
membrane  surface,  were  clones  with  respect  to  the 
nitrifying  bacteria.  Autotrophic  ammonium-ox- 
idizing cultures  derived  from  freshwaters  did  not 
require  marine  salts  for  growth.  A  portion  of  the 
test  cultures  from  estuarine  and  marine  littoral 
waters  responded  similarly.  Some  of  the  cultures 
from  estuarine  and  littoral  waters  grew  only  in  the 
presence  of  marine  salts.  The  minimum  concentra- 
tion that  supported  development  corresponded  to 
6%  of  full-strength  seawater.  Different  degrees  of 
salt-tolerance  were  noted  among  the  non-salt 
requiring  cultures.  Inoculation  of  marine  samples 
into  seawater-based  media  may  give  rise  to  nitrify- 
ing enrichments  that  tolerate,  but  do  not  require, 
seawater.  (Jones-Wisconsin) 
W72-08583 


PHOTORESPIRATION  AND  NITROGENASE 
ACTIVITY  IN  THE  BLUE-GREEN  ALGA, 
ANABAENA  CYLINDRICA, 

Dundee    Univ.    (Scotland).    Dept.    of   Biological 

Sciences. 

M.  Lex,  W.  B.  Silvester,  and  W.  D.  Stewart. 

Proceedings  of  the  Royal  Society  of  London,  B, 

Vol  180,  p  87-102, 1972. 7  fig,  7  tab,  41  ref. 

Descriptors:  'Light,  'Photosynthesis, 

•Cyanophyta,  Nitrogen  fixation,  Oxygen,  Carbon 
dioxide,  Biochemistry,  Algae,  Inhibition,  Labora- 
tory tests. 

Identifiers:  'Photorespiration,  'Anabaena  cylin- 
drica,  Acetylene  reduction,  Warburg  effect. 

Grown  under  aseptic  conditions  in  nitrogen-free 
medium  under  continuous  light,  the  photorespira- 
tion of  Anabaena  cylindrica  and  its  effect  on 
photosynthesis  and  nitrogenase  activity  were  stu- 
died. In  light,  oxygen  uptake  may  be  up  to  20  times 
dark  respiration  rate;  uptake  rate  in  light  increases 
linearly  with  increasing  oxygen  pressure,  while 
dark  respiration  is  saturated  at  oxygen  pressure 
near  0.05  atmospheres.  DCMU,  not  KCN,  inhibits 
photorespiration.  Exogenously  supplied  hydrox- 
ye  thane  sulphonate,  a  gly collate  oxidase  activity 
inhibitor,  and  glycollate  do  not  affect  respiration, 
although  C-14-labeled  glycollate  is  assimilated  in 
both  light  and  dark.  Photorespiration  is  highly  sen- 
sitive to  carbon  dioxide  pressure  and  to  bicar- 


bonate concentration  and  approaches  true 
photosynthetic  oxygen  production  at  the  carbon 
dioxide  compensation  point  of  10  parts/1,000,000. 
Carbon  dioxide  concentration  (0.02  atmospheres) 
completely  inhibits  photorespiration,  whereas  true 
photosynthesis  is  scarcely  affected.  Conditions 
which  stimulate  photorespiration  flow  pressure 
carbon  dioxide  and  high  pressure  oxygen)  progres- 
sively inhibit  acetylene  reduction.  In  short-term 
studies  DCMU  inhibits  acetylene  reduction  under 
conditions  stimulating  photorespiration  but  has  lit- 
tle effect  under  conditions  inhibiting  photorespira- 
tion. Photorespiration  and  nitrogenase  activity  ap- 
parently compete  indirectly  for  reducing  power 
and  at  least  one  mechanism  of  oxygen  inhibition  of 
nitrogenase  activity  is  via  a  stimulation  of  pho- 
torespiration. (Jones- Wisconsin) 
W72-08584 


AQUATIC  PLANTS  FROM  MINNESOTA,  PART 
3  -  ANTIMICROBIAL  EFFECTS, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 

K.  Lee  Su,  E.  J.  Staba  and  Y.  Abul-Hajj. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  530.  Minnesota  Water 
Resources  Research  Center,  Bulletin  48,  Feburary 
1972.  36  p,  6  fig,  9  tab,  145  ref.  OWRR  A-025- 
MINN  (4). 

Descriptors:  'Aquatic  plants,  'Minnesota,  Bac- 
teria, Fungi,  Protozoa,  Pathogens,  Microorgan- 
isms, Algal  toxins. 

Identifiers:  'Antimicrobial  activity,  'Skellysolve, 
'Filter  paper  disc  diffusion  method,  'Zones  of  in- 
hibition, Antifungal  activity. 

The  antimicrobial  activity  of  the  following  22  Min- 
nesotan  aquatic  plants  was  investigated: 
Anacharis  canadensis,  Calla  polustris,  Carex 
lacustris,  Ceratophyllum  demersum,  Chara  vul- 
garis, Eleocharis  smallii,  Lemna  minor, 
Myriophyllum  exalbescens,  Nuphar  variegatum, 
Nymphaea  tuberosa,  Potamogeton  amplifolus,  P. 
natans,  P.  pectinatus,  P.  richardsonu,  P. 
zosteriformis,  Sagittaria  cuneata,  S.  latifolia, 
Sparganium  eurycarpum,  S.  fluctuans,  Typha  an- 
gustifolia,  Vallisneria  americana,  and  Zizania 
aquetica.  The  chemical  constituents  responsible 
for  the  significant  antimicrobial  effect  were  iso- 
lated and  identified.  The  skellysolve  F, 
chloroform,  80%  ethanol  and  fresh  water  extracts 
of  plant  species  were  tested  for  antimicrobial  ac- 
tivity employing  the  qualitative  filter  paper  disc 
diffusion  method  and  reference  antibiotic  discs. 
Ethanol  (80%)  extracts  of  Myriophyllum  exal- 
bescens (activity  ratio  of  0.34  as  compared  to  the 
30  meg  chloramphenicol  discs),  Nymphaea  tu- 
berosa (leaf:  0.40,  stem:  0.38)  and  Nuphar 
variegatum  collected  in  Lake  Minnetonka  (leaf: 
0.43,  stem:  0.45)  were  moderately  active  against  S. 
aureus.  Ethanol  (80%)  extracts  of  Carex  lucustris 
(activity  ratio  of  0.34  as  compared  to  the  10  meg 
streptomycin  discs),  Numphaea  tuberosa  (leaf: 
1.01,  stem:  1.10)  and  Nuphar  variegatum  collected 
in  Lake  Minnetonka  (leaf:  0.73,  stem:  0.58)  were 
active  against  M.  smegmatis.  All  extracts  were 
relatively  inactive  against  E.  coli  except  the  water 
extract  of  Potamogeton  natans  where  a  low  activi- 
ty ratio  of  0.10  as  compared  to  the  30  meg 
chloramphenicol  discs  was  indicated.  (See  also 
W72-05877)  (Walton-Minnesota) 
W72-08586 


INTERNATIONAL   ASPECTS   OF   MAN'S   EF- 
FECT UPON  ENVIRONMENT, 

National  Academy  of  Sciences,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-08600 


THE  DISTRIBUTION,  THE  PHYTOSOCIOLOG- 
ICAL  COMPOSITION,  AND  THE  ECOLOGY 
OF  THE  VASCULAR  MACROPHYTES  IN  THE 
MOOSACH  RIVER  SYSTEM  NEAR  MUNICH 
(ZUR  VERBREITUNG,  VERGESELLSCHAF- 
TUNG      UND      OKOLOGIE      DER      GEFASS- 


-MAKROPHYTEN  IM  FILESSWA 

SSERSYSTEM       MOOSACH       (MUNCHENER 
EBENE)), 

Technische  Universitaet,  Munich  (West  Ger- 
many). Institut  fuer  Landschaftspflege;  and 
Technische  Universitaet,  Munich  (West  Ger- 
many). Institut  fuer  Gruenlandlehre. 
A.  Kohler,  H.  Vollrath,  and  E.  Beisl. 
Archiv  fur  Hydrobiologie,  Vol  69,  No  3,  p  333-365, 
1971.  10  fig,  2  tab,  51  ref.  English  summary. 

Descriptors:  'Aquatic  plants,  'Ecological  distribu- 
tion, 'Distribution  patterns,  'River  basins,  Water 
pollution  effects,  Submerged  plants,  Phosphates, 
Ammonia,  Oligotrophy,  Eutrophication. 
Identifiers:  'Moosach  River  (Germany). 

The  calcareous  water  of  the  Moosach  River  in  the 
Munich  plateau  belongs  entirely  to  the  salmonid 
region;  it  is  ohgo trophic  in  its  upper  part  whereas 
the  lower  reaches  are  influenced  by  waste  waters 
of  the  city  Freising  and  the  village  Marzling.  The 
waters  do  not  show  a  concentration  which  might 
kill  higher  plants  but  an  investigation  of  the  rela- 
tions existing  between  water  pollution  and  higher 
plants  was  conducted.  Aquatic  vascular 
macrophytes  are  listed  and  the  extent  of  floristic 
changes  ascertained  from  comparison  with  earlier 
lists.  Some  oligotraphent  species  seem  to  have 
diminished  in  recent  decades,  while  others  are 
more  frequent,  probably  because  of  eutrophica- 
tion. The  river  system  was  divided  into  sections  in 
which  species  frequency  was  estimated.  Two  dis- 
tribution types  can  be  distinguished:  species  oc- 
curring in  the  whole  system  regardless  of  the  state 
of  eutrophication  and  species  occurring  only  in  the 
purer  and  purest  sections  of  the  river  source  and 
upper  reaches.  Three  associations  of  submerged 
vascular  macrophytes  are  described.  Species  dis- 
tribution is  correlated  with  chemical  and  bac- 
teriological water  properties.  Distinct  correlations 
are  established  only  with  phosphate  and  ammoni- 
um content.  Similar  correlations  exist  between 
vascular  plant  occurrence  and  bacterial  numbers. 
(Jones-Wisconsin) 
W72-08602 


SURVIVAL  OF  YOUNG  FISH  IN  THE 
DISCHARGE  CANAL  OF  A  NUCLEAR  POWER 
PLANT, 

Essex  Marine  Lab.,  Conn. 
B.C.Marcy.Jr. 

Journal    of   the    Fisheries    Research    Board    of 
Canada,  Vol  28,  No  7,  p  1057-1060, 1971,  Map. 
Identifiers:    Canals,    Discharge,    Fish,    Nuclear, 
Power  plants,  Survival,  'Fishkills,  'Thermal  pol- 
lution. 

No  young  fish  of  9  species  entrained  in  the  con- 
denser cooling-water  system  of  a  nuclear  power 
plant  survived  passage  to  the  lower  end  of  the 
plant's  1.83-km  (1.14-mi)  discharge  canal  when 
water  temperatures  were  above  30  C.  Tempera- 
tures in  the  canal  remained  above  30  C  during  95% 
of  the  period  during  which  the  fish  larvae  and  ju- 
veniles were  collected  near  the  plant's  intake.  A 
field  observation  device  was  developed  to  keep 
alive  for  counting  those  larvae  and  juvenile  fish 
that  survived  passage  to  sampling  points  in  the 
system.-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-08614 


A  SURVEY  OF  AMINALS  IN  DISTRIBUTION 
SYSTEMS, 

Sussex  River  Authority  (England). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08627 


COMPUTER  SIMULATION  OF  LARGE  SCALE 
POLLUTANT  DISPERSION  IN  LAKE  ERIE, 

Cleveland  State  Univ.,  Ohio.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08682 
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BIOLOGICAL  EFFECTS  OF  COOLING  TOWER 
BLOWDOWN, 

National  Environmental  Research  Center,  Corval- 

lis,  Oreg. 

R.  R.  Garton. 

Preprint,  of  paper  presented  at  American  Institute 

of  Chemical  Engineers  National  Meeting,  71st, 

Dallas,  Texas,  February  20-23,  1972,  25  p,  5  fig,  9 

tab,6ref. 

Descriptors:  "Cooling  towers,  'Toxicity,  'Bioas- 
says,  Laboratory  tests,  Fish,  Algae,  Chemical 
wastes,  Algicides,  Bactericides,  Chromium,  Zinc, 
Temperature,  Hydrogen  ion  concentration,  Corro- 
sion, Water  pollution  effects. 
Identifiers:  *Slimicides. 

A  simulated  cooling  tower  blowdown  waste  was 
assembled,  using  those  chemicals  and  concentra- 
tions presented  in  a  waste  discharge  permit  appli- 
cation to  the  Environmental  Protection  Agency  as 
maximums  to  be  released  by  a  1130  MWe  nuclear 
power  plant  under  construction.  This  simulated 
blowdown  mixture  and  dilutions  thereof  were  then 
used  in  bioassay  experiments  to  determine  toxicity 
to  representatives  from  two  trophic  levels,  a  green 
alga  and  a  salmonid  fish.  Bioassay  results  pointed 
out  only  two  of  the  toxic  compounds,  zinc  and 
chromium.  Zinc  was  toxic  to  algae  at  0.064  mg/1 
and  the  96  hour  LCS0  to  juvenile  steel  head  was 
0.09  mg/1.  For  chromate,  no  lethal  effect  on  ju- 
venile steel  head  was  noted  in  96  hrs.  at  31  mg/1 
CK>4,  but  algal  productivity  was  decreased  at 
levels  of  0.14  mg/1  Cr04.  These  results  indicate:  (1) 
toxicity  must  be  determined  for  each  individual 
species  exposed  to  blowdown  mixtures;  (2)  safe 
exposure  levels  may  be  as  little  as  1%  of  the  96- 
hour  LC50;  (3)  concentrations  of  chemicals  of 
known  toxicity  must  be  maintained  within  safe 
levels.  (Lowry-Texas) 
W72-08683 


THE  EFFECTS  OF  THERMAL  LOADING  AND 
WATER  QUALITY  ON  ESTUARINE  PRIMARY 
PRODUCTION, 

Maryland  Univ.,  Solomons.  Natural  Resources 
Inst. 

J.  A.  Mihursky,  D.  A.  Flemer,  D.  H.  Hamilton,  Jr., 
andC.W.Keefe. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  811.  Final  Completion  Re- 
port, October  1971.  55  p,  6  fig,  5  tab,  17  ref. 
OWRRB-OlO-MD(l). 

Descriptors:  'Thermal  pollution,  'Hydroelectric 
plants,  'Water  pollution  effects,  'Estuaries, 
•Maryland,  Water  quality,  Water  temperature, 
Nutrients,  Phytoplankton,  Phosphorus,  Sedi- 
ments, Industrial  wastes,  Ecology,  Environmental 
effects,  Data  collections,  Dissolved  oxygen. 
Identifiers:  'Patuxent  River  (Md). 

A  study  was  made  of  the  effects  of  thermal  pollu- 
tion on  hydrography,  nutrients,  phytoplankton 
standing  crop,  and  primary  production  in  the 
Patuxent  estuary  (Maryland)  from  September  1970 
to  June  1971.  Residual  chlorine  from  the  water 
passing  through  the  condensers  of  the  Chalk  Point 
Power  Plant  reduces  phytoplankton  production  in 
the  effluent  canal  to  a  greater  extent  than  would  be 
expected  from  simple  mixing  of  condenser  water 
with  augmentation  water.  Nutrient  concentrations 
in  Western  Branch  were  higher  during  this  study 
year  than  during  the  previous  years.  Also,  standing 
crop  and  primary  production  in  the  lower  study 
area  were  higher  during  the  winter  of  this  study 
year  than  during  the  previous  winters.  Measure- 
ments of  sedimentary  carbon,  nitrogen  and 
phosphorus  indicate  great  depositions  of 
phosphorus  in  the  sediments  from  Lower  Marl- 
boro to  Hollowing  Point.  (Woodard-USGS) 
W72-08706 


ISOLATION  OF  ANAEROBES. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08737 


MERCURY      CONCENTRATIONS      IN      THE 
AQUATIC  LIFE  FORMS  AND  IN  THE  WATERS 
OF  THE  UPPER  CLARK  FORK  RIVER, 
Montana  Univ.,  Missoula.  Dept.  of  Chemistry. 
W.  P.  Van  Meter. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  638.  Montana  Joint  Water 
Resources  Research  Center,  Bozeman,  Comple- 
tion Report  (1972).  13  p,  2  fig,  4  tab,  9  ref.  OWRR- 
A-044-MONT(1). 

Descriptors:  'Metals,  'Mercury,  'Chemical  analy- 
sis, 'Spectroscopy,  'Fish,  'Pollutants,  Water  pol- 
lution, Water  pollution  effects,  'Toxicity,  Water 
pollution  sources,  Public  health,  'Montana. 
Identifiers:  'Clark  Fork  River  (Mont). 

Nine  points  on  the  Clark  Fork  River  and  15  points 
on  its  major  tributaries  were  surveyed  to  deter- 
mine the  mercury  concentration  in  several  fish 
species.  There  is  no  apparent  connection  between 
mercury  concentrations  in  fish  tissue  and  mining 
activity  now  occurring  in  the  Butte- Anaconda 
area.  Neither  is  there  any  apparent  connection 
between  these  concentrations  and  the  large  pulp 
mill  10  miles  west  of  Missoula.  There  may  be  a 
relation  to  early-day  placer  mining  activity  (Flint 
Creek),  but  this  is  not  free  of  doubt.  It  is  likely  that 
most  of  the  observed  levels  of  mercury  in  fish  are 
due  to  slow  insertion  of  mercury  into  natural 
waters  by  ordinary  weathering  processes  of  the 
minerals  present  in  the  countryside. 
W72-08741 


DATA  ON  THE  ALGAL  FLORA  AND  BIOMASS 
OF  FOUR  BIOTYPES, 

Lou  vain     Univ.    (Belgium).     Laboratoriurn    Al- 

gologie. 

A.  Louis,  and  N.  Podoor. 

Biol  Jaarb.  38:  1970. 109-150. 

Identifiers:    Algal,    Biomass,    Biotypes,    Flora, 

Minerals,  Netherlands,  pH,  Pollution. 

The  water  and  algae  were  studied  in  4  different 
Dutch  Biotypes  in  the  area  of  the  Dyle  valley. 
Cyanophyta,  Euglenophyta,  Chrysophyta,  Pyr- 
rophyta  and  Chlorophyta  were  present.  The  varia- 
ble physical  features  of  the  water  such  as  its  pH 
and  mineral  content  were  determined  mostly  by 
the  mineral  composition  of  the  rocks.  The  algal 
contents  both  in  terms  of  its  bulk  and  mass  and  its 
species  distribution  also  varied  from  area  to  area. 
Pollution  caused  a  large  increase  in  1  or  2  spp.  fol- 
lowing contamination.  This  may  result  from  a 
strong  preference  for  and  ability  to  use  the  pollu- 
tant.--Copyright  1971,  Biological  Abstracts,  Inc. 
W72-08743 


STUDIES  ON  THE  SPATIAL  HETEROGENEITY 
OF  SHALLOW  WATER  BENTHOS  WITH  PAR- 
TICULAR REFERENCE  TO  THE 

CHIRONOMIDAE, 

Mount  Allison  Univ.,  Sackville  (New  Brunswick). 

Dept.  of  Biology. 

C.  G.  Paterson,  and  C.  H.  Fernando. 

CanJZool.49(7):  1013-1019. 1971. 

Identifiers:  Benthos,  Chironomidae,  Chironomus- 

Abortivus,  Glyptotendipes-Barbipes, 

Heterogeneity,  Oligochaeta,  Procladius-Freemani, 

Shallow,  Spatial. 

The  examination  of  numbers  of  6-in.  Ekman  grab 
samples  from  areas  of  2  m2  or  less  in  a  variety  of 
shallow  lentic  habitats  revealed  heterogeneity  in 
the  spatial  distribution  of  most  species  of 
macrobenthos  in  each  habitat.  Chironomus  abor- 
tivus  Malloch,  Glyptotendipes  barbipes  (Staeger), 
Procladius  freemani  Sublette,  and  the  Oligochaeta 
were  invaribaly  aggregated  when  their  population 
densities  were  adequate  to  determine  a  distribu- 
tional pattern.  The  Chironomidae,  considered  as  a 
group,  also  displayed  an  aggregated  distribution  in 
all  habitats.  Other  benthic  species  had  distribu- 
tional patterns  that  varied  from  random  to  highly 
aggregated  in  the  different  habitats.  No  evidence 
was  found  that  any  species  are  normally  randomly 
distributed.  Analyses  of  mean  crowding  of  the 


common  species  in  each  habitat  suggest  that  the 
species  often  respond  independently  to  microen- 
vironmental  variations.  The  factors  which  produce 
well-defined  aggregations  of  one  species  may  be 
neutral,  or  they  may  have  the  opposite  effect  on 
the  distribution  of  other  species.  Experimental  ex- 
amination of  the  possible  occurrence  of  behavioral 
mechanisms  of  aggregation  in  the  2  chironomids, 
C.  attenuatus  Walker  and  G.  barbipes,  revealed 
that  they  tend  to  aggregate  at  low  population  den- 
sities (approx  1/10  cm2)  but  are  randomly  dis- 
tributed in  a  uniform  environment  when  present  in 
higher  densities.  Because  of  the  aggregated  nature 
of  most  benthic  species  four  6-in.  Ekman  grab 
samples  were  usually  required  to  obtain  a  popula- 
tion estimate  of  the  total  fauna,  total  chironomid 
fauna,  and  the  dominant  species  within  plus  or 
minus  30%  of  the  mean  obtained  with  a  larger 
number  of  samples-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-08764 


MORPHOLOGICAL  VARIABILITY  OF  ALGAE, 
CAUSED  BY  CULTIVATION  CONDITIONS, 

J.  Ruzicka. 

Algol  Stud.  Vol  4.  p  146-177.  1971.  Dlus.  English 

summary. 

Identifiers:    'Algae,    Cell,    'Cultivation,    Light, 

'Morphological    variability,    Size,    Taxonomy, 

Temperature. 

The  morphological  features  of  algae,  especially 
the  cell  size  of  the  most  species,  are  very  variable 
under  the  influence  of  environmental  conditions. 
The  influence  of  various  cultivation  conditions 
(especially  temperature  and  illumination)  on  the 
changes  of  the  cell  morphology  was  studied. 
Changes  were  regular,  reproducible  and  reversi- 
ble, but  differ  in  their  quantity  in  different  species. 
They  persist  only  for  the  time  of  the  given  cultiva- 
tion conditions.  This  adaptability  of  the 
morphological  features  to  the  environmental  con- 
ditions must  also  be  remembered  in  regard  to  tax- 
onomy.—Copyright  1972,  BiologjcalAbstracts,  Inc. 
W72-08777 


STUDY  OF  THE  ADAPTATION  OF  GUPPIES 
TO  PHENOL, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biolugii 

Vnutrennykh  Vod. 

B.  A.  Flerov. 

Gidrobiol  Zh.  Vol  6,  No  3,  p  104-106. 1970.  Dlus. 

Identifiers:     'Adaptation,     'Guppies,     Lebistes 

reticulatus,  'Phenol. 

Data  from  670  specimens  of  Lebistes  reticulatus 
were  studied.  There  was  no  adaptation  to  phenol  in 
subtoxic  concentrations  of  12.5  mg/1  in  experi- 
ments lasting  1  yr  and  8  mo.,  16.7  mg/1  for  up  to  1 
mo.  and  increased  concentrations  from  2-12  mg/1 
lasting  6  mo.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08783 


CONTRIBUTIONS  TO  THE  KNOWLEDGE  OF 
THE  FRESH  WATER  ALGAE  OF  PORTUGAL, 
I, 

Coimbra  Univ.  (Portugal).  Institute  Botanico  Dr. 

Julio  Henriques. 

M.  Santos. 

Ami  Soc  Broteriana.  Vol  36,  p  87-125. 1970. 

Identifiers:  'Algae,  'Chlorophyta,  'Chrysophyta, 

'Euglenophyta,  Portugal. 

Classification,  taxonomy  and  descriptions  of  39 
taxa,  of  which  only  2  types  were  previously  cited 
for  Portugal  are  given.  The  form,  texture,  color 
and  size  range  of  each  species  is  indicated,  and 
references  to  the  literature  are  provided, 
classes  of  algae  described  include 
Euglenophyta,  Chrysophyta  and  Chlorophyta.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08785 
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CHESAPEAKE  BAY  BACTERIA  ABLE  TO 
CYCLE  CARBON,  NITROGEN,  SULFUR  AND 
PHOSPHORUS, 

Maryland  Univ.,  Catonsville.  Div.  of  Biological 

Sciences. 

P.  R.  Burchard. 

Chesapeake  Sci.  Vol  12,  No  3,  p  179-180.  1971.  D- 

lus. 

Identifiers:  'Bacteria,  Bay,  Carbon,  'Chesapeake 

Bay,  Nitrogen,  Phosphorus,  Sulfur,  Food  chains. 

It  is  demonstrated  that  there  are  a  variety  of  bac- 
teria (chemo-  and  phototrophs,  auto-  and 
heterotrophs)  involved  in  mineralization  and  in  the 
cycling  of  C,  N,  S,  and  P  in  Chesapeake  Bay. 
Whether  they  are  indigenous  or  of  terrestrial  origin 
is  not  known.  Their  role  in  the  food  web  and  in  the 
overall  nutrient  status  of  the  Bay  is  yet  to  be  deter- 
mined.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08787 


MERCURY  IN  FISH  AND  FISH-EATTNG  BIRDS 
NEAR  SITES  OF  INDUSTRIAL  CONTAMINA- 
TION IN  CANADA, 

University  of  Western  Ontario,  London.  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08789 


BENTHIC  ALGAE  IN  POLLUTED  ESTUARIES, 

Durham  Univ.  (England).  Dept.  of  Botany. 

P.  Edwards. 

Marine  Pollution  Bulletin,  Vol  3,  No  4,  p  55-60, 

April  1972. 4  fig,  4  tab,  13  ref. 

Descriptors:  *Algae,  'Estuaries,  'Waste  disposal, 
'Sewage,  'Industrial  wastes,  Water  pollution 
sources,  On-site  investigations,  Methodology, 
Foreign  research,  Marine  algae,  Productivity,  Pol- 
lutants, Chemical  wastes,  Sewage  effluents, 
Water  pollution  effects. 

Identifiers:  'England,  'Polluted  estuaries,  Dur- 
ham County  rivers. 

On-site  studies  were  made  of  three  estuaries  in 
northeastern  England  in  which  different  condi- 
tions of  pollution  exist.  The  rivers,  located  in 
County  Durham,  are  the  Wear,  a  relatively  unpol- 
luted stream,  the  Tyne,  which  receives  a  large 
volume  of  untreated  sewage,  and  the  Tees,  which 
is  mixed  with  industrial  wastes.  These  systems 
provide  a  huge  natural  experiment  since  the  degree 
or  type  of  pollution  is  probably  the  only  environ- 
mental factor  that  varies  significantly  between  the 
three  estuaries.  The  algal  flora  of  the  estuaries  is 
compared  to  reveal  the  effects  of  different  kinds 
of  contamination.  A  total  of  69  stations  at  about  1 
km  intervals  reaching  from  the  mouth  to  the  tidal 
limit  of  each  estuary  were  used  to  determine  the 
various  species  of  algae.  Vegetation  identified 
consists  of  54  species  from  the  three  estuaries; 
these  are  listed.  A  table  also  gives  the  species  of 
benthic  marine  algae  in  the  Tees  estuary  for  1935. 
A  decrease  in  algal  vegetation  since  the  1930's  in 
the  Tees  is  probably  due  to  growth  of  the  chemical 
industry  and  the  associated  discharge  of  toxic 
chemical  wastes.  (Lang-USGS) 
W72-08804 


THE  TOXICrTY  OF  TEN  ORGANIC  INSECTI- 
CIDES TO  VARIOUS  AQUATIC  INVER- 
TEBRATES, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Zoology  and 

Entomology. 

A.  R.  Gaufin,  L.  D.  Jensen,  A.  V.  Nebeker,  T. 

Nelson,  and  R.W.Teel. 

Water  and  Sewage  Works,  Vol  112,  No  7,  p  276- 

279,  July  1965. 5  tab,  3  ref. 

Descriptors:  'Insecticides,  Fish,  Aquatic  insects, 
Toxicity,  Bioassay,  Caddisflies,  Stoneflies, 
Mayflies,  Shrimp,  Aquatic  animals,  'Water  pollu- 
tion effects,  Lethal  limit. 

Bioassay  methods  to  determine  toxic  limits  were 
used  to  test  ten  of  the  most  common  insecticides. 


Results  on  caddisflies,  stoneflies,  fresh  water 
shrimp,  and  mayflies  are  discussed.  Many  dif- 
ferent species  were  tested.  The  caddisflies  were 
highly  susceptible  to  fungus  when  maintained  at 
65F.  Also  they  were  very  susceptible  to  mechani- 
cal injury  during  handling.  (Bean-AWWARF) 
W72-08857 


BIOASSAYS  DETERMINE  PESTICIDE  TOXICI- 
TY TO  AQUATIC  INVERTEBRATES, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Zoology  and 

Entomology. 

A.  R.  Gaufin,  L.  Jensen,  and  T.  Nelson. 

Water  and  Sewage  Works,  Vol  108,  No  9,  p  355- 

359,  September  1961.  5  fig,  2  tab,  9  ref.  NIH  E- 

1436  (C3). 

Descriptors:  Water  treatment,  'Pesticides,  Insec- 
ticides, 'Toxicity,  'Fish,  Aquatic  insects,  'Bioas- 
say, 'Water  pollution  effects,  'Analytical 
techniques,  Water  quality,  *DDT,  Resistance, 
Lethal  limit,  'Invertebrates. 
Identifiers:  'Malathion,  'Parathion. 

Objectives  were  to  determine  (1)  if  a  particular  in- 
secticide is  toxic  to  those  species  of  aquatic  in- 
sects which  are  important  as  fish  food,  (2)  bioas- 
say methods  for  determining  the  toxicity  of  chemi- 
cals or  wastes  to  fish  food  organisms,  (3)  the  level 
of  toxicity  under  conditions  of  short  and  long  time 
exposures  and  safe  levels  for  certain  periods  of  ex- 
posure, (4)  the  relative  toxicity  of  insecticides  to 
fish  and  fishfood  organisms,  and  (5)  how  the  tox- 
icity of  various  insecticides  varies  with  changes  in 
water  quality  characteristics.  As  partial  fulfillment 
of  the  objectives,  the  median  tolerance  limits 
(TLm)  of  malathion,  DDT  and  parathion  are  re- 
ported for  several  types  of  fish.  (Bean-AWWARF) 
W72-08862 


EUTROPHICATION     FACTORS     IN     NORTH 
CENTRAL  FLORIDA  LAKES, 

Florida  Univ.,  Gainsville.  Dept.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08986 


PROBLEM  LAKES  IN  THE  UNITED  STATES, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08987 


VITAMIN  B12  PRODUCTION  AND  DEPLETION 
IN  A  NATURALLY  OCCURRING  EUTROPHIC 
LAKE, 

Oregon     State     Univ.,     Corvallis.     Dept.     of 

Microbiology;  and  Oregon  State  Univ.,  Corvallis. 

Dept.  of  Oceanography. 

A.  Gillespie,  and  Y.  Morita. 

Applied  Microbiology  Vol.  23,  No.  2,  p  341-348, 

1972,  11  fig,  3  tab,  9  ref.  EPA  Program  no.  16010 

EBB  02/72. 

Descriptors:      'Vitamin      B,      'Eutrophication, 
'Aquatic  microbiology,  Oregon,  'Sediment-water 
interfaces,     Sediments,     Aquatic     productivity, 
Phytoplankton,  Algae. 
Identifiers:  Upper  Klamath  Lake  (Oregon). 

The  distribution  of  vitamin  B12  within  Upper 
Klamath  Lake  was  surveyed  at  approximately 
monthly  intervals  during  a  period  from  September 
1968  to  November  1969.  High  concentrations  (up 
to  1 .8micro  g/g  of  dry  sediment)  characteristically 
occurred  at  the  water-sediment  interface,  with  a 
sharp  decline  below  this  area.  A  heavy  bloom  of 
Aphanizomenon  flos-aquae  occurred  from  the 
latter  part  of  May  through  October  1969.  B12  con- 
centrations of  the  uppermost  sediments,  from  all 
but  one  sampling  site,  increased  gradually  through 
the  bloom  followed  by  a  drastic  increase  during 
the  die-off  period.  B12  is  probably  not  a  limiting 
factor  for  primary  productivity,  since  sufficient 
levels    of    this    vitamin    were    found    to    occur 


throughout  the  year.  Of  42  cultures  isolated  from 
Upper  Klamath  Lake  water  and  sediments,  20 
were  found  capable  of  producing  50pg  or  more  of 
B12/ml  of  medium.  Phytoplankton  samples  were 
found  to  contain  up  to  5  micro  g  of  B12/g  of  dry 
material.  Degradation  of  B12  occurred  in  sterilized 
as  well  as  fresh  sediment  samples.  (EPA  abstract) 
W72-08989 


SOME  ECOLOGICAL  EFFECTS  OF  ARTIFI- 
CIAL CIRCULATION  ON  A  SMALL 
EUTROPHIC  NEW  HAMPSHIRE  LAKE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 

R.  C.  Haynes. 

PhD  thesis,  1971.  166  p,  13  fig,  21  tab,  93  ref. 
OWRR  A-004-NH  (6). 

Descriptors:  'Aeration,         'Eutrophication, 

'Ecological       distribution,       'Aquatic       algae, 
'Cyanophyta,  'Beggiatoa,  Phytoplankton,  'New 
Hampshire,  Mixing,  Environmental  effects. 
Identifiers:   'Artificial  circulation,   'Kezar  Lake 
(NH). 

For  several  years  annual  noxious  blue-green  algal 
blooms  plagued  Kezar  Lake,  N.  H.  Artificial  cir- 
culation was  tried  in  an  attempt  to  improve  lake 
conditions.  This  study  was  made  to  help  un- 
derstand some  of  the  ecological  effects  of  mixing 
the  lake.  Samples  collected  weekly  were  analyzed 
by  standard  methods.  Artificial  circulation 
completely  destratified  Kezar  Lake  and  isother- 
mal conditions  were  maintained  throughout  the 
test  periods  of  1968  and  1969.  The  supply  and  dis- 
tribution of  oxygen,  carbon  dioxide,  alkalinity  and 
many  algal  nutrients  were  measured  before  and 
after  lake  mixing.  Concentrations  of  the  bloom- 
forming  algae  occurred  after  lake  mixing  in  both 
1968  and  1969,  but  Secchi  disk  readings  improved. 
Chlorophyll  concentration  in  relation  to  blooming 
of  A.  FLOS=AQUAE  WAS  DETERMINED 
AND  RATE  OF  CARBON  FIXATION  BY 
PHYTOPLANKTON  WAS  EXPLORED.  A 
discussion  of  the  results  is  included  and  a  com- 
parison made  with  the  findings  of  other  authors. 
W72-09061 


MODELLING      WATER      QUALITY      FROM 
AGRICULTURAL  LANDS, 

Colorado   State   Univ.,   Fort  Collins.   Dept.   of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09077 


DETERMINATION  OF  A  NITROGEN- 
-PHOSPHORUS  BUDGET  FOR  BAYOU  TEXAR, 
PENSACOLA,  FLORIDA, 

Florida  Univ.,  Gainesville.  Water  Resources 
Research  Center. 

G.  A.  Moshiri,  R.  P.  Hannah,  A.  T.  Simmons,  G. 
C.  Landry,  and  N.  H.  Whiting. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  867.  Florida  Water 
Resources  Research  Center  Publication  No.  17, 
1972.  27  p,  11  fig,  4  tab,  13  ref.  OWRR  A-021-FLA 
(1). 

Descriptors:  'Nitrogen,  Nitrates,  Nitrites,  Am- 
monia, 'Phosphorus,  Phosphates,  'Primary 
productivity,  'Nitrogen  fixation,  Sediment,  Or- 
ganic carbon,  'Eutrophication,  'Florida, 
♦Photosynthesis,  Path  of  pollutants,  Water  pollu- 
tion effects,  Nutrients. 
Identifiers:  'Bayou  Texar  (Fla). 

The  extent  of  nitrogen  and  phosphorus  inputs  and 
their  effects  on  algal  productivity  in  Bayou  Texar, 
Pensacola,  Escambia  County,  Florida,  has  been 
under  investigation  since  June,  1971.  To  date, 
results  indicate  Carpenter's  Creek  to  be  the  major 
source  of  nutrient  input  in  this  estuarine  bayou.  In 
general,  nitrogen  and  phosphorus  concentrations 
are  highest  at  the  north  end  of  the  Bayou  and 
decrease  southward-a  pattern  which  is  directly  re- 
lated to  carbon  fixation  rates,  but  inversely  related 
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to  the  extent  of  nitrogen  fixation  by  the  nitrogen 
fixing  organisms  in  the  Bayou.  Preliminary  results 
also  suggest  presence  of  phosphorus  in  the  sedi- 
ment muds  and  replenishment  of  water  column 
phosphorus  by  phosphorus  from  the  sediment.  All 
phases  of  the  project  are  being  continued  in  order 
to  determine  seasonal  trends  as  well  as  other 
sources  of  nutrient  input.  Concerted  efforts  are 
being  directed  toward  the  kinetics  of  phosphorus 
exchange  between  the  sediment  and  the  water 
column.  (Morgan-Florida) 
W72-09087 


ASPECTS  OF  PHOSPHORUS  CYCLING  IN 
BRACKISH  WATERS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
E.  J.  Kuenzler. 

Available  from  the  National  Technical  Informa- 
tion Service  as  ORO-3549-7,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  1970.  47  p,  7  fig,  4  tab,  60  ref . 
Contract  No.  AT  (40-D-3549. 

Descriptors:  'Phosphorus,  'Cycles,  'Brackish 
water,  Phosphorus  compounds,  Ponds,  Ponding, 
Cycling  nutrients,  Water  types,  Estuaries,  Water 
quality  control,  Phytoplankton,  Zooplankton, 
Aquatic  life,  Kinetics,  Movement,  Inorganic  com- 
pounds, Eutrophication,  Phosphorus 
radioisotopes,  Tagging,  Tracers,  Aquatic  microor- 
ganisms, Diatoms,  Nutrients,  Radioactivity 
techniques,  Absorption,  Primary  productivity, 
Water  analysis.  Sewage  lagoons,  Path  of  pollu- 
tants. 

Identifiers:  Biological  magnification,  Biological 
samples,  Sample  preparation,  P-32,  Rhodomonas 
lens,  Dissolved  organic  phosphorus,  Dissolved  in- 
organic phosphorus,  Particulate  phosphorus,  Nan- 
nochlorus  atomus,  Nitzschia  frustulum,  Nitzschia 
closterium,  Cyclotella  caspia,  Monallantus 
stichococcoides,  Monodus  guttula,  Oocystis  par- 
va,  Chaetoceros  muelleri,  Cyclotella  cryptica, 
Thalassiosira  fluviatilis,  Dunaliella  tertiolecta, 
Synechococcus,  Phacodactylum,  Ochromonas. 

Phosphorus  and  its  cyclic  kinetics,  intake, 
metabolism,  and  excretion  by  plankton  and  algae 
in  brackish  water  ponds  were  studied.  Tagging 
methods,  analytical  techniques,  and  the  concept  of 
phosphorus  flux  through  the  water  system  enter- 
ing the  estuarine  environment  are  discussed. 
Emphasis  is  placed  upon  dissolved  inorganic 
phosphorus  (DIP),  dissolved  organic  phosphorus 
(DOP),  and  particulate  phosphorus  (PP)  as  they 
enter  the  system  and  are  interchanged  by  the  or- 
ganisms in  the  pond.  The  effects  of  temperature, 
light,  and  darkness  on  the  phosphorus  cycle  and 
the  relationship  of  phosphorus  to  problems  of 
estuarine  eutrophication  are  also  considered. 
(Mackan-Battelle) 
W72-09090 


KAISER  REFRACTORIES  ENVIRONMENTAL 
STUDIES, 

Moss  Landing  Marine  Labs.  Calif. 
J.  P.  Harville. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01107,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  TP-71-3, 
NOAA-71 112214,  June  1,  1971.  201  p,  61  fig,  33 
tab,  31  ref.  Grant  No.  GH-94. 

Descriptors:  'Industrial  wastes,  'Water  pollution 
effects,  Effluents,  California,  Sediments, 
Sampling,  Chlorophyll,  Sediment  transport, 
Benthic  fauna,  Plankton,  Bioindicators,  Currents 
(Water),  Tides,  Wind,  Light,  Waves,  Clams, 
Crustaceans,  Worms,  Mollusks,  Water  tempera- 
ture, Salinity,  Sea  water,  Water  quality,  On-site 
tests,  Hydrogen  ion  concentration,  Calcium,  Mag- 
nesium, Algae,  Cyanophyta,  Diatoms,  Mussels, 
Phytoplankton,  Laboratory  studies,  Mortality, 
Crabs,  Bioassay,  Littoral  drift,  Invertebrates, 
Calcite,  Silicon,  Sodium,  Potassium,  Periphyton, 
Aluminum,  Iron,  Quartz,  Sewage,  Annelids, 
Topography,  Copepods,  Isopods,  Nematodes, 
Gastropods,  Organic  matter,  Zooplankton,  Fish 


eggs,  Amphipods,  Perches,  Chrysophyta,  Pyr- 
rophyta,  Dinoflagellates,  Protozoa,  Rotifers,  Lar- 
vae, X-ray  diffraction. 

Identifiers:  'Moss  landing,  Barnacles,  Lethal 
dosage,  Calcium  ion  concentration,  Vertebrates, 
Absorbance,  Magnesium  ion  concentration,  Bru- 
cite.  Bottom  topography,  Prionospio,  Lum- 
brinereis,  Glycera,  Nephtys,  Capitella,  Magelona, 
Armandia,  Tellina  buttoni,  Venus,  Tivela  stul- 
torum,  Emerita  analoga,  Diastylopsis,  Oxyuros- 
tylis,  Hemilamprops,  Lamprops,  Colurostylis,  Cu- 
mella,  Bathycuma,  Leptostylis,  Leucon,  Brachyu- 
ra,  Anomura,  Olivella,  Metzgeria,  Nassarius, 
Velutina,  Polinices,  Colus,  Clinocardium,  Zirfaea, 
Coscinodiscus. 

A  long-range  study  was  conducted  of  potential  ef- 
fects of  the  Kaiser  Refractories  industrial  effluent 
on  the  marine  environment  of  the  Moss  Landing 
area.  The  investigations  followed  three  primary 
thrusts:  (1)  Determination  of  physical  charac- 
teristics and  dynamics  of  the  water  mass  in  the 
proposed  outfall  area,  and  assessment  of  bottom 
structure,  sediments,  and  sediment  transport 
characteristics  of  the  area.  (2)  Biological  investiga- 
tions of  bottom  fauna  of  the  proposed  outfall  area, 
with  ancillary  studies  of  plankton,  fishes,  and  in- 
tertidal  fauna.  (3)  Field  and  laboratory  studies  of 
the  impact  of  various  dilutions  of  Kaiser  effluent 
upon  selected  bioindicator  plant  and  animal  spe- 
cies. Selected  conclusions  are:  (A)  Investigations 
of  benthic  communities  indicate  great  variability  in 
the  distribution  and  population  densities  of  organ- 
isms. The  following  generalizations  appear  signifi- 
cant: (1)  The  Pismo  clam  (Tivela  stultorum),  the 
button  clam  (Tellina  buttoni),  and  certain 
polychaete  worms  are  dominant.  (2)  Crustaceans 
appear  to  constitute  an  important  component  of 
the  surface  fauna,  and  polychaete  worms  usually 
dominate  the  sediments  below  the  surface.  (3) 
Dumping  of  dredge  spoil  has  an  immediate 
devastating  effect  upon  the  benthic  community, 
but  the  community  appears  to  recover  in  the  year 
following.  (B)  The  Kaiser  effluent  is  characterized 
chemically  by  high  pH,  high  calcium  ion  concen- 
trations, low  magnesium  ion  concentrations,  and  is 
charged  with  a  milky-white  precipitate  which  is 
principally  calcite  (CaC03)  and  brucite  (Mg 
(OH)2).  (C)  The  Kaiser  effluent  sharply  restricted 
the  amount  and  variability  of  biota.  (D)  The 
photosynthetic  rate  of  mixed  phytoplankton  cul- 
tures indicated  a  linear  depression  of  that  rate  by 
the  Kaiser  effluent.  (E)  Undiluted  effluent  (ap- 
proximately 1700  ppm  Ca  ions)  was  lethal  to 
copepods  to  various  dilutions  of  the  effluent  for  24 
hour  periods,  but  gradual  adaptation  to  up  to  50 
percent  effluent  was  possible.  (F)  The  size  and 
abundance  of  mussels  are  directly  related  to 
distances  from  the  Kaiser  outfall.  (G)  The  com- 
mon sand  crab,  Emerita  analoga,  is  sensitive 
physiologically  to  abnormally  high  calcium-mag- 
nesium ratios.  (H)  The  Pismo  clam,  Tivela  stul- 
torum, showed  behavioral  and  physiological 
damage  when  subjected  to  high  concentrations  of 
Kaiser  effluent  under  laboratory  conditions.  (Mor- 
tland-Battelle) 
W72-09092 


THE  EFFECT  OF  LOW  CONCENTRATIONS  OF 
PHENOL  ON  ANTIBODY  FORMATION  IN 
CARP,  CYPRJNUS  CARPIO  L., 

Akademiya  Nauk  SSSR,  Moscow.  Institut 
Biologia  Vnderennykh  Vod. 
G.  D.  Goncharov,  and  V.  R.  Mikryakov. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  804T,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Bureau  of  Commercial  Fishe- 
ries, Translation.  June  1971.  8  p. 

Descriptors:  'Carp,  'Phenols,  'Water  pollution 
effects,  Fish,  Aquatic  animals,  Chemical  wastes, 
Water  pollution  sources,  Bacteria,  Resistance,  In- 
hibitors, Toxicity,  Proteins,  Bioassay,  Analytical 
techniques,  Animal  physiology. 
Identifiers:  Immunoglobulins,  Antibodies,  An- 
tigens, Agglutination  reaction,  Immunologic 
responses,  Serum,  Biological  samples,  Laboratory 
techniques. 


To  test  the  hypothesis  that  antibody  formation  is 
either  maintained  or  disrupted  in  fish  held  in  a 
phenol  solution,  experiments  were  conducted  with 
four  groups  of  young-of-the-year  carp  under 
aquarium  conditions  at  12-14  C.  Two  groups  of  the 
test  organisms  were  held  in  a  daily  prepared 
phenol  solution  of  12.5  mg/1  for  two  months.  One 
group  each  of  test  and  control  organisms  received 
no  food  while  the  others  were  fed  daily.  All  were 
immunized  with  three-stage  intraperitoneal  injec- 
tions of  Aeromonas  punctata  vaccine  of  150-200 
million  bacterial  cells  at  five-day  intervals.  After 
the  last  injection  on  the  45th  day,  the  fish  were 
sacrificed  and  the  agglutination  reaction  in- 
vestigated. Total  protein  of  the  blood  sera  was  also 
measured  using  the  ref rac tometer.  Under  the  con- 
ditions of  phenol  intoxication,  antibody  formation 
(formation  of  immunoglobulins)  was  expressed 
more  weakly  than  in  control  fish,  and  total  protein 
decreased  both  in  starved  and  non-starved  carp. 
Apparently,  the  motor-food  activity  of  the  fish 
was  disturbed  under  the  prolonged  influence  of 
phenol,  thereby  intensifying  endogenous  feeding, 
which  in  turn  led  to  a  decrease  in  antibody  synthe- 
sis. Simultaneously,  a  possible  disturbance  to  in- 
formation preception  by  immunoglobulin 
producer-cells  could  depress  the  resistance  of  the 
fish  to  infection.  (Mackan-Battelle) 
W72-09093 


THE  ARISAL  OF  MALFORMATIONS  IN  THE 
EMBRYONAL  DEVELOPMENT  OF  FISH 
UNDER  THE  INFLUENCE  OF  HEX ACHLORO- 
CYCLOHEXANE, 

Petrozavodsk  State  Univ.,  (USSR). 
A.  F.  Samylin. 

Translation  available  from  the  National  Technical 
Information  Service  as  PB-203  811T,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  Bureau  of  Com- 
mercial Fisheries,  Translation.  1971. 8  p. 

Descriptors:  'Salmon,  'Toxicity,  'Wate.' pollution 
effects,  'Embryonic  growth  stage,  Fisheries, 
Water  quality,  Growth  stages,  Larvae,  Fry,  Am- 
monium compounds,  Nitrogen  compounds,  Car- 
bonates, Fish,  Pollutants,  Poisons,  Organic  com- 
pounds, Industrial  wastes,  Inorganic  compounds. 
Identifiers:  'Ammonium  carbonate,  'Hexachloro- 
cyclohexane,  Germ  layer  formation,  Gastrulation, 
Blastula,  Organogenesis,  Teratogenic  effects. 

Two  toxic  substances,  ammonium  carbonate  and 
hexachlorocyclohexane  in  petrolatum,  were  in- 
vestigated regarding  their  effect  on  the  develop- 
ment of  salmon  from  the  moment  of  fertilization  to 
age  one  plus  (2  summers).  Ammonium  carbonate 
was  found  to  (1)  have  its  greatest  influence  on 
germ  layer  formation,  especially  the  initial  period 
of  gastrulation;  (2)  produce  no  marked  morpholog- 
ical changes  in  embryos  that  survived  concentra- 
tions of  5,  10,  and  50  mg/1;  and  (3)  exert  the 
greatest  influence  on  fish  after  the  embryos 
hatched  when  the  concentration  was  100  mg/1. 
With  hexachlorocyclohexane,  germ  layer  forma- 
tion was  also  most  affected  but  a  considerable 
number  of  deformities  and  death  were  observed  at 
the  blastula  stage;  deformities  appeared  at  all 
stages  of  development  in  the  different  concentra- 
tions. Hexachlorocyclohexane  exerted  the 
greatest  influence  on  blood,  the  circulatory 
system,  and  the  hematopoietic  function.  Based  on 
this  study,  it  appears  that  the  most  sensitive  stages 
in  regard  to  toxic  substances  are  the  start  of  both 
gastrulation  and  organogenesis  as  well  as  the 
transition  to  mixed  feeding.  (Mackan-Battelle) 
W72-09095 


ESTIMATION  OF  THE  BIOMASS  OF  PLANK- 
TON, 

Municipal  Waterworks  of  Amsterdam  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  05A. 
W72-09100 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


RELATIONSHIP  BETWEEN  LIGHT  CARBON 
DIOXIDE  FIXATION  AND  DARK  CARBON 
DIOXIDE  FIXATION  BY  MARINE  ALGAE, 

Nova  Univ.,  Dania,  Fla.  Physical  Oceanographic 

Lab. 

I.  Morris,  C.  M.  Yentsch,  and  C.  S.  Yentsch. 

Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 

854-858,  November  1971.  2  fig,  2  tab,  6  ref . 

Descriptors:  'Light  intensity,  'Primary  produc- 
tivity, 'Radioactivity  techniques,  'Photosynthes- 
is, Carbon  dioxide,  Phytoplankton,  Algae,  Cul- 
tures, 'Florida,  Sea  water,  Chlorophyll,  Nitrates, 
Nitrites,  Phosphates,  Nutrients. 
Identifiers:  'Florida  Strait,  Carbon-14,  Dunaliella 
tertiolecta,  Phaeodactylum  tricomutum. 

Experiments  were  conducted  on  natural  popula- 
tions (in  the  Florida  strait)  and  cultured  marine 
phytoplankton  (Dunaliella  tertiolecta  and 
Phaeodactylum  tricomutum)  to  determine  rates  of 
dark  fixation  of  carbon  dioxide.  Such  information 
is  important  to  a  better  understanding  of  the  Car- 
bon-14 technique  for  assessing  primary  productivi- 
ty. The  ratio  of  carbon  dioxide  fixation  in  light  to 
that  in  dark  increases  with  increasing  concentra- 
tions of  phytoplankton.  This  is  true  in  both  natural 
populations  and  cultures.  Possible  explanations  of 
this  are  presented  and  discussed  and  the  use  of 
dark  fixation  values  in  the  Carbon-14  technique  is 
considered.  The  C-14  technique  is  only  as  good  as 
the  knowledge  of  how  the  carbon  is  fixed.  (See 
also  W72-09103)  (Mortland-Battelle) 
W72-09102 


THE  PHYSIOLOGICAL  STATE  WITH 
RESPECT  TO  NITROGEN  OF  PHYTOPLANK- 
TON FROM  LOW-NUTRD2NT  SUBTROPICAL 
WATER  AS  MEASURED  BY  THE  EFFECT  OF 
AMMONIUM  ION  ON  DARK  CARBON  DIOX- 
IDE FIXATION, 

Nova  Univ.,  Dania,  Fla.  Physical  Oceanographic 
Lab. 

I.  Morris,  C.  M.  Yentsch,  and  C.  S.  Yentsch. 
Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 
859-868,  November  1971.  4  fig,  3  tab,  11  ref. 

Descriptors:  'Phytoplankton,  'Nitrogen, 

'Nutrients,  'Photosynthesis,  Light  intensity,  Am- 
monia, Carbon  dioxide,  Florida,  Cultures,  'Algae, 
Incubation,  Centrifugation,  Radioactivity 
techniques,  Chlorophyll,  Sea  water,  Ions, 
Nutrient  requirements,  Aquatic  populations,  Pri- 
mary productivity. 

Identifiers:  Carbon-14,  'Florida  Strait,  Dunaliella 
teriolecta,  Phaeodactylum  tricomutum, 

Skeletonema  costatum,  Carboy,  Oscillatoria 
erythraea. 

Studies  conducted  with  three  species  of  marine 
algae  (Dunaliella  tertiolecta,  Phaeodactylum 
tricomutum,  and  Skeletonema  costatum)  indicate 
that  there  is  no  increase  in  dark  fixation  in  non- 
nitrogen  deficient  cultures  after  the  addition  of 
ammonium  ion.  The  presence  of  ammonium  ions 
had  no  effect  on  the  capacity  for  light  fixation  of 
Carbon-14.  The  experiments  were  conducted  in 
low-nitrogen,  subtropical  waters  of  the  Florida 
Strait,  and  the  results  indicated  that  the 
phytoplankton  cells  were  not  physiologically 
nitrogen  deficient,  although  nitrogen  may  limit 
population  size.  The  ammonium  ion  enhancement 
which  was  used  offers  the  advantage  of  assessing 
the  population  at  time  zero.  When  enhancement 
was  not  noted  at  time  zero,  incubation  of  the  water 
in  a  carboy  resulted  in  depletion  of  the  available 
nitrogen  and  a  physiological  state  of  nitrogen  defi- 
ciency subsequently  became  measurable  by  this 
method.  The  eventual  positive  results  from  the  test 
therefore  confirm  the  negative  results  at  time  zero. 
(See  also  W72-09102)  (Mortland-Battelle) 
W72-09103 


SEQUENTIAL  MORTALITY  OF  THE  FISH 
FAUNA  IMPOUNDED  IN  CONSTRUCTION  OF 
A  MARINA  AT  DANA  POINT,  CALIFORNIA, 

California  Univ.,  Los  Angeles. 

John  P.  Waggoner,  III,  and  Robert  C.  Feldmeth. 


Calif  Fish  Game.  57  (3):  167-176. 1971. 
Identifiers:      California,      Construction,      Dana, 
Elasmobranchs,    Fauna,    Fish,    Flatfishes,    Im- 
pounded, Marina,  Mortality,  Point,  Sequential. 

Environmental  parameters  such  as  dissolved  02, 
water  temperature,  and  salinity  were  monitored  in 
a  drawn-down  impoundment  at  Dana  point, 
California,  during  July  and  Aug.,  1969.  Sequential 
mortality  of  marine  fishes  occurred  in  this  im- 
poundment. The  first  major  peak  of  mortality  cor- 
responded to  a  2  to  5  ppm  in  02  and  a  temperature 
increase  of  8  to  9  C.  The  other  2  peaks  cor- 
responded to  temperature  peaks  10  to  12  C  above 
ocean  temperatures.  Surfperch  (Embiotocidae) 
seemed  to  be  least  tolerant  of  environmental 
stresses  encountered,  while  elasmobranchs  and 
flatfishes  were  the  most  tolerant.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-09104 


DISTRIBUTION   OF  PHYTOPLANKTON   m  A 

POLLUTED      SALINE      LAKE,      ONONDAGA 

LAKE,  NEW  YORK, 

Cornell  Univ.,  Ithaca,  N.Y.  Div.  of  Biological 

Sciences. 

P.  Sze,  and  J.  M.  Kingsbury. 

Journal  of  Phycology,  Vol.  8,  No.   1,  p  25-37, 

March  1972. 4  fig,  2  tab,  42  ref. 

Descriptors:  'Phytoplankton,  'Distribution  pat- 
terns, 'Systematics,  'Saline  lakes,  'Eutrophica- 
tion,  Water  sampling,  Water  pollution  effects, 
Biomass,  Nutrients,  Algae,  Euglenophyta, 
Chrysophyta,  Chlorophyta,  Pyrrophyta, 

Cyanophyta,  Manganese,  Zinc,  Metals,  Secchi 
disks,  Heavy  metals,  Bioindicators,  Silica, 
Chromium,  Copper,  'New  York,  Diatoms, 
Phosphorus,  Nitrogen,  Chlorella,  Chla- 
mydomonas,  Scenedesmus,  Dinoflagellates, 
Euglena,  E.  coli,  Phosphates,  Dissolved  oxygen, 
Biochemical  oxygen  demand,  Hydrogen  ion  con- 
centration, Calcium,  Sodium,  Potassium,  Mag- 
nesium, Iron. 

Identifiers:  'Onondaga  Lake,  Oedogonium, 
Rhizoclonium,  Cosmarium,  Phacus,  Chaetoceros, 
Mougeotia,  Navicula,  Pinnularia,  Surirella, 
Peridinium,  Seneca  River,  Ninemile  Creek,  Van 
Dorn  sampler,  Kemmerer  sampler,  Chla- 
mydomonas  epiphytica,  Chlamydomonas  spp, 
Carteria  fritschii,  Pandorina  morum,  Sphaero- 
cystis  schroeteri,  Ulothrix  spp,  Microthamnion 
kuetzingianum,  Micractinium  pusillum,  Errerella 
bomhemiensis. 

During  1969,  Onondaga  Lake  (New  York)  was 
regularly  sampled  at  five  sites  in  order  to  study  the 
phytoplankton.  Samples  obtained  for  quantitative 
examinations  were  taken  from  the  surface  waters 
at  all  stations  and  at  depths  of  3, 6,  and  12  m  at  two 
stations  using  dippers  and  Van  Dorn  or  Kemmerer 
samplers.  Samples  for  gross  qualitative  analyses 
were  obtained  by  making  vertical  and  horizontal 
hauls  with  a  No.  20  net  at  each  station.  An  IBM 
1130  computer  was  i's».d  for  analyzing  the  raw 
data.  The  lake  is  relatively  saline  and  has  been 
found  to  support  an  algal  flora  characteristic  of  a 
eutrophic  lake  with  an  admixture  of  saline  species. 
Seasons  in  the  lake  can  be  identified  by  floral  suc- 
cession with  certain  species  of  algae  appearing 
first  at  the  outflow  and  then  spreading  through  the 
lake.  Phosphorus  and  nitrogen  were  never  limiting, 
but  silica  diminution  was  limiting  for  further 
diatom  population  growth  and  was  related  to 
diatom  blooms.  Since  the  eutrophic  layer  was 
much  shallower  than  the  thermocline,  turbulence 
and  mixing  were  thought  to  play  an  important  role 
in  controlling  certain  populations.  No  obvious  con- 
trolling relationship  existed  between  herbivores 
and  phytoplankton  populations.  Cr  and  Cu  were 
high  as  a  result  of  industrial  discharges  and  may  be 
responsible  for  inhibiting  blooms.  Biomass  was 
calculated  for  the  major  phytoplankters. 
(Holoman-Battelle) 
W72-09111 
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SELENIUM:  RELATION  TO  DECREASED  TOX- 
ICITY OF  METHYLMERCURY  ADDED  TO 
DIETS  CONTAINING  TUNA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Nutritional 

Sciences. 

H.  E.  Ganther,  M.  L.  Sunde,  C.  Goudie,  M.  J. 

Kopecky,  and  P.  Wagner. 

Science,  Vol.  175,  No.  4026,  p  1122-1124,  March 

10, 1972. 1  fig,  1  tab,  12  ref. 

Descriptors:  'Toxicity,  'Marine  fish,  Mercury, 
Trace  elements,  Fish,  Birds,  Food  chains,  Absorp- 
tion, Food. 

Identifiers:  'Selenium,  'Tuna,  'Methylmercury, 
•Japanese  quail,  Quail,  Coturnix  coturnix 
japonica,  Swordfish,  Rats,  Biological  magnifica- 
tion, Mercury  compounds. 

Japanese  quail  were  used  in  experiments  to  in- 
vestigate the  effects  of  varying  concentrations  of 
mercury  in  diets  containing  tuna,  and  to  determine 
what  factor  present  in  tuna  decreases  the  toxicity 
produced  with  high  concentrations  of  methylmer- 
cury. Two  groups  of  quail  received  a  corn-soya 
diet  containing  mercury  in  concentrations  of  0  or 
20  ppm  and  other  groups  were  fed  diets  containing 
17  percent  tuna  with  varying  concentrations  of  Hg 
(0.075  -  20  ppm).  The  selenium  concentration  in 
tuna  varied  proportionally  to  the  mercury  content. 
The  quail  given  20  ppm  of  mercury  in  diets  con- 
taining 17  percent  tuna  survived  longer  than  quail 
given  the  same  concentration  of  Hg  in  a  corn-soya 
diet.  In  prior  experiments,  it  was  shown  that 
selenium  in  the  diet  comparable  to  that  supplied  by 
tuna  decreased  methylmercury  toxicity  in  rats. 
Selenium  in  tuna,  far  from  being  a  hazard  in  itself, 
may  lessen  the  danger  to  man  of  mercury  in  tuna. 
(Synder-Battelle) 
W72-09117 


A  LIST  OF  NEW  GENERA  AND  TYPE  SPECIES 
OF  FLAGELLATES  AND  ALGAE  PUBLISHED 
DN  1969,  PART  V, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-09119 


CARBON  DIOXIDE  AND  PRIMARY  PRODUC- 
TIVITY IN  THE  GLACIAL  FIORD  SYSTEM  OF 
SOUTHEAST  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
L.  L.  Longerich,  M.  Billington,  V.  Alexander,  J.  J. 
Kelley,  and  D.  W.  Hood. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  672,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  R71-19,  Sep- 
tember 1971.  24  p,  1  fig,  1  tab,  5  ref.  ONR  Contract 
N00014-67-AO-317-0001AB. 

Descriptors:  'Carbon  dioxide,  'Primary  produc- 
tivity, Alaska,  Fiords,  Surface  waters,  Nitrogen, 
Sea  water,  Winds,  Sampling,  Incubation,  Runoff, 
Salinity,  Depth,  Absorption,  Algae,  Seasonal, 
Weather,  Water  analysis,  Tracers,  Radioactivity 
techniques. 

Identifiers:  Auke  Bay,  Glacial  water,  Beckman 
analyzer,  Van  Dom  samplers,  C-14,  Biocar- 
bo  nates. 

Early  spring  studies  of  carbon  dioxide  concentra- 
tions and  primary  productivity  were  made  in  the 
glacial  fiord  system  of  Southeastern  Alaska.  The 
surface  waters  of  Auke  Bay  at  the  beginning  of  the 
spring  bloom  had  a  lower  carbon  dioxide  concen- 
tration and  higher  particulate  nitrogen  and  carbon- 
14-HC03  uptake  than  the  more  open  waters  sur- 
rounding it.  Surface  water  carbon  dioxide  in  a  gla- 
cial outflow  area  was  unexpectedly  low  compared 
to  values  for  surface  seawater  in  a  normal  fresh 
water  stream  outflow.  An  example  of  wind  in- 
duced upwelling  was  noted  which  produced  in- 
creased surface  carbon  dioxide  concentrations 
over  the  duration  of  a  storm.  It  was  evident  from 
previous  carbon  dioxide  studies  and  from  this  sur- 
vey that  surface  carbon  dioxide  concentrations  are 
dependent  on  location,  primary  productivity, 
proximity  to  fresh  water  runoff,  the  season,  and 
the  weather.  Past  work  shows  that  long-term,  on- 
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site  multidisciplinary  observations  are  essential  to 
an  understanding  of  how  carbon  dioxide  interacts 
in  the  marine  environment.  (Mortland-Battelle) 
W72-09122 


ACCUMULATION  OF  CALCIUM-45  IN 
DEVELOPING  COHO  SALMON  EGGS  AND 
FRY  REARED  IN  VARYING  CONCENTRA- 
TIONS OF  STABLE  CALCIUM, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
P.  R.  Olson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  RLO-2225-T-7-4,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  Nos.  CONF- 
710501-29;  TID-4500  (57th  Ed.),  May  10-12,  1971. 
30  p,  7  fig,  2  tab,  21  ref.  ASC  Contract  AT  (45-1)- 
2225-T7. 

Descriptors:  'Absorption,  *Fish  eggs,  'Hatching, 
•Water  pollution  effects,  Bioassay,  Salmon,  Sodi- 
um, Fertilization,  Calcium  chloride,  Potassium, 
Radioactivity  effects,  Environmental  effects,  Cal- 
cium, Incubation,  Fertility,  Embryonic  growth 
stage,  Fresh  water,  Cytological  studies,  Toxicity, 
Magnesium,  Magnesium  compounds,  Laboratory 
tests,  Test  procedures,  Mortality,  Nitrogen  com- 
pounds, Radioactivity,  Irradiation,  Salmonids. 
Identifiers:  *Coho  salmon,  Ossification,  Oncor- 
hynchus  kisutch,  Clupea  pallasii,  Oncorhynchus 
keta,  Salmo  salar,  Salmo  trutta,  Calcium 
radioisotopes,  Cations. 

Coho  salmon  eggs  were  fertilized  and  reared  in  tap 
water  with  calcium  concentrations  of  6  to  76 
mg/Iiter  to  study  the  effect  of  this  cation  on  emb- 
ryo development  and  hatching.  The  eggs  were 
prepared  and  incubated  in  sixteen  18-liter  cylindri- 
cal pyrex  jars,  one  containing  flowing  hatchery 
water  and  five  sets  of  jars  in  triplicate  for  the  vari- 
ous calcium  concentrations.  Calcium-45  was 
added  to  twelve  jars;  stable  calcium  (CaCl)  was 
added  to  the  remaining  jars.  The  results  showed 
that  fertility  of  the  eggs  was  improved  in  calcium 
concentrations  above  6  ppm.  Eggs  in  calcium  con- 
centrations of  76  ppm  hatched  two  days  earlier 
than  those  in  solutions  containing  6  ppm.  The  sta- 
ble calcium  concentration  in  all  lots  was  similar, 
regardless  of  calcium  concentrations  in  the  solu- 
tions. A  significant  amount  of  calcium-45  entered 
the  eggs  during  the  water-hardening  period,  but 
only  a  slight  amount  was  taken  up  during  the  57 
days  to  hatching.  During  the  two  week  period  after 
hatching,  a  tenfold  increase  in  the  uptake  of  calci- 
um-45 was  noted,  which  was  associated  with  os- 
sification. Discussion  is  also  included  on  the  con- 
centration of  stable  calcium,  magnesium,  sodium, 
and  potassium  in  the  fry  of  different  species  of 
fish.  (Synder-Battelle) 
W72-09125 


SECRETION  OF  DISSOLVED  ORGANIC  CAR- 
BON AND  NITROGEN  BY  AQUATIC 
MACROPHYTES, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K. 
Kellogg  Biological  Station. 
R.  G.  Wetzel,  and  B.  A.  Manny. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COO-1599-42,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  1971.  22  p,  9  fig,  2  tab,  10  ref . 

Descriptors:  'Nutrients,  'Michigan,  'Metabolism, 
•Aquatic  plants,  Nitrogen,  Eutrophication,  Lakes, 
Phytoplankton,  Plankton,  Aquatic  life,  Bacteria, 
Littoral,  Ultraviolet  radiation,  Cultures, 
Photosynthesis,  Radioisotopes,  Carbon  dioxide, 
Carbon  radioisotopes,  Equipment,  Hardness 
(Water),  Spectrophotometry,  Oxidation,  Radioac- 
tivity techniques,  Nitrates,  Nitrites,  Ammonia, 
Bioassay,  Organic  matter,  Absorption,  Analytical 
techniques,  Diurnal,  Nocturnal. 
Identifiers:  'Dissolved  organic  carbon,  'Dissolved 
organic  nitrogen,  Macrophytes,  Najas  flexilis, 
Lemna  perpnisilla,  Liquid  scintillation,  Radioas- 
say,  Lake  Lawrence,  Infrared  C02  analyzer. 

The  dissolved  organic  carbon  (DOC)  and  nitrogen 
(DON)  components  of  dissolved  organic  matter 


(DOM)  secreted  by  a  submerged  (Najas  flexilis) 
and  a  floating-leaved  (Lemna  perpusilla) 
macrophyte  have  been  studied  and  compared  with 
estimates  of  allochthonous  sources  entering  Lake 
Lawrence,  a  hard  water  lake  in  Michigan.  The 
macrophytes  maintained  in  culture  at  25  degree  C 
with  a  16  hour  light-8  hour  dark  cycle  were  trans- 
ferred to  experimental  media  16  hours  prior  to  the 
initiation  of  growth  measurements  using  labelled 
carbon  either  as  carbonic  acid  or  C02.  C-14  fixa- 
tion was  determined  by  the  Van  Slyke  oxidation  of 
lypholized  tissue  to  C02  and  a  gas-phase  radioas- 
say  or  by  heat  oxidation  to  C02  and  a  liquid  scin- 
tillation assay.  Secreted  organic  carbon  and  total 
DOC  were  determined  by  persulfate  oxidation  to 
C02  in  sealed  ampoules.  The  labeled  C02  was 
radioassayed  in  gas-phase;  total  DOC  was  deter- 
mined as  C02  in  an  infrared  C02  analyzer.  DON 
compounds  were  analyzed  by  high  intensity  ul- 
traviolet combustion  in  combination  with  sensitive 
spectrophotometric  nitrate-,  nitrite-,  and  am- 
monia-nitrogen analyses.  Rates  of  DOC  secretion 
by  Najas  flexilis  based  on  C-fixation  were  twice  as 
high  in  organically  buffered  media  as  in  bicar- 
bonate buffered  media.  All  DOC  and  DON 
secreted  were  95-98  percent  labile.  The  C/N  ratio 
(1 1 .4)  of  secreted  organic  matter  for  total  DOC  and 
DON  was  used  to  estimate  the  DOC  and  DON 
produced  by  submerged  littoral  flora  of  Lawrence 
Lake.  Secretion  by  Lemna  perpusilla  was  low  for 
each  carbon  source,  but  was  very  rapid  in  aqueous 
HC03  as  compared  to  atmospheric  C02.  The 
DOC  secreted  by  Lemna  contained  more  UV- 
refractory  organic  compounds  and  decomposed 
more  slowly  than  that  secreted  by  Najas.  (Jefferis- 
Battelle) 
W72-09127 


SENSITIVITY  OF  STRIPED  BASS  AND 
STICKLEBACK  TO  AMMONIA  IN  RELATION 
TO  TEMPERATURE  AND  SALINITY, 

California  State  Dept.  of  Fish  and  Game,  Sacra- 
mento. 

Charles  R.  Hazel,  Walter  Thomsen,  and  Stephen  J. 
Meith. 

Calif  Fish  Game.  57  (3):  138-153. 1971. 
Identifiers:   Ammonia,   Bass,  Gasterosteus-Acu- 
leatus,      Median,      Morone-Saxatilis,     Relation, 
Salinity,  Sensitivity,  Stickleback,  Striped,  Tem- 
perature, Tolerance. 

Toxicity  of  undissociated  NH40H  to  striped  bass 
(Morone  saxatilis)  and  stickleback  (Gasterosteus 
aculeatus)  was  determined  by  static  bioassay  at 
15C  and  23C  in  fresh  water,  33%  seawater,  and 
seawater.  The  96-hr  median  tolerance  limits  (TLm) 
of  striped  bass  in  mg/liter  NH40H  were  as  fol- 
lows: at  15C-fresh  water  2.8,  brackish  water  2.8, 
and  seawater  2.0;  at  23C-fresh  water  1.9,  brackish 
water  2.1,  and  seawater  1.5.  The  96-hr  TLm  of 
sticklebacks  were:  at  15C-fesh  water  2.1,  brackish 
water  5.2,  and  seawater  10.4;  at  23C-fresh  water 
1.8,  brackish  water  2.4,  and  seawater  2.3.  The  in- 
fluence of  salinity  and  temperature  on  the  toxicity 
of  undissociated  ammonia  was  less  for  striped 
bass  than  for  sticklebacks;  or,  sticklebacks  were 
more  resistant  to  ammonia  poisoning  at  the  higher 
salinities  and  the  lower  temperature.  Striped  bass 
were  slightly  more  tolerant  in  brackish  water  than 
in  fresh  water  or  seawater.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W72-09133 


MASSIVE  DEATHS  OF  FISH  IN  NATURAL 
RESERVOIRS  CONTAMINATED  WITH  INDUS- 
TRIAL WASTES,  (IN  POLISH), 

Wyzsza  Szkola  Rolnicza,  Wroclaw  (Poland). 
Zbigniew  Jara. 

Med  Wet.  26  (3):  131-136.  1970.  Map.  English  sum- 
mary. 

Identifiers:  Anhydrase,  Carbonic,  Contaminated, 
Deaths,  Fish,  Industrial,  Massive,  Natural,  Reser- 
voirs, Wastes. 

Three  cases  of  massive  deaths  of  fish  due  to  water 
contaminated  by  mine  glass  works  and 
starchworks  were  reported.  In  the  first  case  about 


34  tons  of  fish  died  as  a  result  of  the  covering  of 
their  gills  and  mucous  membrane  of  mouth  by  a 
mild  mineral  suspension.  In  the  second  case  about 
0.5  ton  of  trout  died  due  to  great  lowering  of  waN.r 
pH  caused  by  industrial  wastes  containing  sulfuric 
and  hydrofluoric  acids  from  a  glass  works.  In  the 
third  case  the  deaths  of  7.0  tons  of  fish  were 
caused  by  02  deficiency.  It  was  related  to  the 
decay  of  large  amounts  of  carbohydrates  on  the 
bottom  of  the  lake  (under  the  ice).  The  car- 
bohydrates were  derived  from  a  starch-works  situ- 
ated far  away.  The  death  of  fish  was  probably 
caused  by  acidification  of  their  body  fluids  and  in- 
toxication of  some  vital  enzymes  (including  car- 
bonic anhydrase). -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W72-09134 


A  HISTORY  OF  THE  LAKE-WEED  INFESTA- 
TION OF  THE  ROTORUA  LAKES  AND  THE 
LAKES  OF  THE  WADXATA  HYDRO-ELECTRIC 
SYSTEM, 

Auckland  Univ.  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09135 


THE  KALFLACH  AND  ITS  WATER  (A  CON- 
TRIBUTION TO  THE  ECO-PHYTOSOCIOL- 
OGY  OF  EUTROPHIC  WATERS  OF  THE 
LOWER  RHINE  RIVER), 

Jochen  Hild,  and  Kurt  Rehnelt. 
Vegetatio.  21  (4-6):  255-276. 1970.  Maps. 
Identifiers:  Cladophora,  Eutrophic,  Glyceria- 
Maxima-M,  Hottonia-D,  Kalflach,  Macrophytes, 
Myriophyllum-D,  Nuphar-D,  Phragmites-M, 
Phytosociology,  Pollution,  Rhine,  River,  Scirpus- 
M,  Spirogyra. 

The  Kalflach  is  an  old  meander  of  the  Rhine,  still 
more  or  less  directly  connected.  Its  ecologically 
effective  factors  and  their  influence  on  the  vegeta- 
tion were  investigated.  As  in  other  eutrophic  Rhine 
cutoffs,  Glycena  maxima  stands  dominate.  The 
Scirpeto-Phragmitetum  occurs  and  also  varies 
with  substrate  and  water  depth.  The  water-plant 
vegetation  is  in  part  markedly  different  from  that 
in  neighboring  waters  of  similar  type.  Forms  of 
flowing  water  dominate.  Myriophylleto- 
Nupharetum  is  well-developed.  The  Hottonietum 
palustris  and  an  algal  community  new  for  the 
lower  Rhine  Spirogyro-Cladophoretum)  are 
noteworthy.  The  waters  of  the  Kalflach  are  in- 
fluenced by  variations  in  the  level  of  the  Rhine, 
both  in  relation  to  sedimentation  and  also  to  plant 
groupings,  kinds  of  vegetation.  Variations  in 
precipitation  have  hardly  noticeable  effects.  The 
steepness  of  the  shores  is  decisive  in  determining 
the  makeup  of  the  shore  plant  communities. 
Chemical  analyses  show  the  small  effects  of 
sewage  pollution.-Copyright  1971 ,  Biological  Ab- 
stracts, Inc. 
W72-09138 

5D.  Waste  Treatment  Processes 


CONTINUOUS  THICKENING  OF  NON-IDEAL 
SUSPENSIONS, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
R.  I.  Dick,  and  A.  R.  Javaheri. 
Available  from  the  National  Technical  Informa- 
tion   Service    as    PB-209    531.    Illinois    Water 
Resources  Center,  Research  Report  No  45,  1972. 
74  p,  23  fig,  18  ref.  OWRR  A-048-ILL  (1). 

Descriptors:  'Sedimentation,  'Activated  sludge, 
'Water  treatment,   'Suspension,   'Sludge  treat- 
ment,   Sludge   disposal,    Sludge,    'Waste   water 
treatment. 
Identifiers:  'Thickening,  'Water  softening  sludge. 

The  steady  state  continuous  thickening  of  non- 
ideal  suspensions  such  as  sludges  from  water  an  ' 
wastewater  treatment  plants  was  investigated 
Suspensions  of  high  grade  calcium  carbonate,  ac 
tivated    sludges,    water   softening   sludges, 
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suspensions  of  fine  glass  beads  were  used.  The 
suspensions  were  thickened  in  a  closed,  continu- 
ous, pilot,  thickening  system.  The  solids  flux 
theory  was  used  successfully  for  predicting  per- 
formance of  the  steady  state  continuous  thickener 
from  batch  settling  velocities  of  the  suspensions. 
For  the  optimal  performance  of  the  thickener,  ef- 
fective stirring  of  concentration  layers  near  the  un- 
derflow level  was  an  absolute  necessity.  This 
prevented  dilute  solids  from  reaching  the 
thickener  bottom.  Homogeneous  distribution  of 
the  feed  over  the  area  of  the  tank  was  also  essen- 
tial. The  feed  concentration  generally  did  not  af- 
fect the  thickening  function.  However,  the  interac- 
tion between  thickening  and  clarification  functions 
of  the  tank  was  established  through  the  magnitude 
of  feed  concentrations.  As  the  feed  concentration 
decreased  with  fixed  solids  loading,  the  overflow 
velocity  increased,  and  the  clarity  of  overflow 
generally  deteriorated. 
W72-08587 


NEW  WASTEWATER  TREATMENT 

PROCESSES  -  EPA  ENCOURAGES  ADOPTION, 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

C.  L.  Swanson. 

Civil  Engineering  -  ASCE,  Vol.  41,  No.  9,  p.  49-54, 

Sept.  1971. 7  fig,  5  tab. 

Descriptors:  Water  treatment,  Sanitary  engineer- 
ing, "Sewage  treatment,  'Wastewater  disposal, 
'Research  and  development,  Design,  'Planning, 
Filtration,  Trace  elements,  'Waste  Water  treat- 
ment. 

The  Environmental  Protection  Agency  is  en- 
couraging the  adoption  of  new  technology  by 
wastewater  treatment  plants.  High-purity  oxygen 
can  be  used  in  the  activated  sludge  process. 
Processes  are  available  for  suspended  solids 
removal  and  phosphorus  removal.  The  technology 
for  nitrogen  removal  is  not  as  well  developed  as 
other  advanced  processes.  Granular  carbon  treat- 
ment is  done  by  contacting  water  with  a  fixed  bed 
of  carbon.  Physical-chemical  treatment  is  now  a 
viable  alternative  to  biological  treatment 
processes.  EPA  has  issued  a  series  of  process 
design  manuals  to  provide  information  on  new 
treatment  technology.  (Bean-AWWARF) 
W72-08617 


F1LTRATION3  1.  THE  SIGND7ICANCE  OF 
THEORY, 

University  Coll.,  London  (England). 

K.J.Ives. 

Journal  of  the  Institution  of  Water  Engineers,  Vol. 

25,  No.  1,  p  13-20,  February  1971. 6  fig,  13  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filtration,  'Design,  'Theoretical  analysis, 
•Model  studies,  Pilot  plants. 

Due  to  the  complexity  of  particle  and  fluid  mo- 
tions in  filter  pores,  and  the  fact  that  natural 
waters  vary  greatly  in  quality,  no  theory  can  be 
developed  to  predict  exactly  filter  behavior.  How- 
ever, some  useful  roles  can  be  performed  by  filter 
theory:  (a)  Theory  indicates  that  certain  measure- 
ments can  be  useful  in  operation  or  design;  (b) 
Theory  allows  extrapolation  of  observed  data;  (c) 
Theory  allows  rational  development  of  experimen- 
tal models,  (d)  Theory  shows  that  new  or  alternate 
designs  are  useful;  (e)  Theory  gives  a  mathemati- 
cal model  of  filter  behavior  which  allows  optimiza- 
tion studies  to  proceed.  (See  also  W72-08619) 
(Bean-AWWARF) 
W72-08618 


FILTRATION:  2.  EXPERIMENTAL  DEVELOP- 
MENTS, 

Water  Research  Association,  Marlow  (England). 

D.G.Miller. 

Journal  of  the  Institution  of  Water  Engineers,  Vol. 

25,  No.  1,  p  21-30,  February  1971.  5  fig,  1  tab,  14 

ref. 


Descriptors:   'Water  treatment,  'Water  quality, 
Sanitary  engineering,  'Filtration,  'Design,  Model 
studies,  Electrolytes,  Head  loss,  Costs,  Turbidity, 
Cleaning,  Filters. 
Identifiers:  'Multimedia filters,  Backwashing. 

Incentives  for  change  in  filtration  arise  mainly 
from  a  desire  to  contain  or  reduce  treatment  costs, 
and  also  to  improve  the  filtrate  quality.  Factors 
which  tend  to  discourage  departures  from 
established  practice  include  fears  of  quality  deteri- 
oration, which  may  arise  when  using  systems 
which  have  not  had  the  test  of  time.  Additionally, 
there  is  the  question  of  the  future  quality  of  raw 
water  sources,  and  the  ability  of  newer  processes, 
or  even  existing  ones,  to  maintain  potable  water 
quality  when  these  changes  occur.  Many  of  the 
process  developments  suggested  produce  a  more 
sensitive  but  economic  system,  and  this  leads  to 
the  question  of  how  far  the  need  for  increased  con- 
trol can  be  equated  to  the  potential  financial 
savings.  Developments  in  slow  sand  filters  and 
rapid  gravity  systems,  filtration  costs,  trends  in 
experimental  developments,  the  importance  of 
deposit  characteristics,  filtration  systems, 
anthracite-sand  filters,  multi-layer  systems,  up- 
flow  filters,  radial-flow  filtration,  turbidity  moni- 
toring, backwashing,  and  sludge  disposal  are 
discussed.  (See  also  W72-08618)  (Bean-AW- 
WARF) 
W72-08619 


TERTIARY  TREATMENT  OF  WEAK  AM- 
MONIA LIQUOR, 

International  Hydronics  Corp.,  Princeton,  N.J. 
W.  G.  Cousins,  and  A.  B.  Mindler. 
Journal  Water  Pollution  Control  Federation,  Vol 
44,  No  4,  April  1972,  p  607-618,  9  fig,  3  tab,  2  ref. 
Presented  at  Water  Pollution  Control  Federation 
Conference,  43rd,  Boston,  Massachusetts,  Oct  4- 
9, 1970. 

Descriptors:  'Ion  exchange,  'Resins,  'Ammonia, 
Separation  techniques,  Neutralization,  Lime, 
Sludge,  Colloids,  Coagulation,  Color,  Turbidity, 
Adsorption,  Distillation,  Pilot  plants,  Chlorina- 
tion,  'Waste  water  treatment,  'Tertiary  treatment. 
Identifiers:  'Cyanides,  'Thiocyanate,  'Weak  am- 
monia liquor. 

The  production  of  coke  and  its  associated  by- 
products also  involves  the  production  of  weak  am- 
monia Liquor  (WAL)  containing  ammonia,  thio- 
cyanate, cyanide,  organic  material,  and  color. 
Deammoniation  has  been  indicated  as  the  key 
phase  in  treating  WAL  with  subsequent  treatment 
for  other  waste  components  dependent  on,  or 
facilitated  by,  removal  of  ammonia.  Pilot  scale  in- 
vestigations into  ion  exchange  treatment  for  WAL 
demonstrated  that:  (1)  deammoniation  of  raw 
WAL  by  hydrogen  ion  exchange  is  impractical 
because  of  fouling;  (2)  deammoniation  of 
biodegraded  WAL  by  hydrogen  ion  exchange  is 
technically  but  not  economically  feasible;  (3) 
hydrogen  ion  exchange  of  biodegraded  WAL 
results  in  coagulation  and  removal  of  colloidal 
biodegradation  products  and  their  associated  color 
and  COD.  In  a  process  consisting  of  hydrogen  ion 
replacement  of  ammonia  followed  by  two  column 
counter  current  adsorption  and  elution  recovery  of 
ammonium  sulfate,  96%  ammonia  removals,  90% 
thiocyanate  removals,  and  reductions  in  turbidity 
and  color  were  achieved  with  no  resin  deteriora- 
tion. Coagulation  reduced  residual  cyanide  from  5 
mg/1  to  .2  mg/1.  However,  further  cost  reductions 
are  necessary  before  the  process  can  be  widely  ap- 
plied. (Lowry-Texas) 
W72-08674 


CHEMICAL  BIOLOGICAL  TREATMENT  OF  A 
CREOSOTE  WASTE  FROM  THE  WOOD 
PRESERVING  INDUSTRY, 

Mississippi  State  Univ.,  State  College. 

N.  R.  Francinques.,  Jr. 

Master's  Thesis,  January  1971,  92  p,  28  fig,  8  tab, 

34  ref. 


Descriptors:  'Chemical  wastes,  'Lime,  'Polyelec- 
trolytes,  Flocculation,  Sedimentation,  Trickling 
filters,  Biochemical  oxygen  demand,  Chemical  ox- 
ygen demand,  Phenol,  Design  criteria,  Sludge 
disposal,  Dewatering,  Data  processing,  'Waste 
water  treatment,  'Biological  treatment. 
Identifiers:  Combined  treatment. 

The  chemical  preservation  of  wood  products 
produces  effluent  wastewaters  containing  large 
amounts  of  pollutants  (BOD,  COD,  phenols,  and 
oil).  A  trickling  filter  pilot  plant  was  operated  on  a 
creosote  waste  to  evaluate  the  feasibility  of  chemi- 
cal biological  treatment  of  such  wastewaters  from 
the  wood  preserving  industry.  Optimization  of 
chemical  dosages  and  performance  of  the  biologi- 
cal system  were  measured  by  the  following 
parameters:  BOD,  COD,  phenol,  oil,  pH,  and  tem- 
perature. Lime  plus  polyelectrolyte,  in  the 
amounts  of  2.0  g/1  and  15  mg/1  respectively,  pro- 
vided the  most  effective  means  of  chemical  coagu- 
lation. Proposed  design  charts  were  developed  for 
influent  BOD  and  COD  loadings  versus  percent 
BOD  and  COD  removals  at  20  degrees  C  with 
recycle  ratios  of  28:1,  14:1,  and  7:1.  Sludge 
produced  averaged  5%  of  the  original  volume,  and 
on  gravity  dewatering,  contained  25%  total  solids 
with  approximately  27%  volatile  solids.  From 
these  indications,  it  was  apparent  that  the  batch 
flocculation-sedimentation  system  followed  by 
trickling  filtration  provided  a  feasible  means  of 
reducing  COD,  BOD,  and  phenol.  (Lowry-Texas) 
W72-08675 


THE  ENGINEERING  EVALUATION  OF 
REVERSE  OSMOSIS  AS  A  METHOD  OF 
PROCESSING  SPENT  LIQUORS  OF  THE  PULP 
AND  PAPER  INDUSTRY, 

Sulphite  Pulp  Manufacturers  Research  League, 

Appleton,  Wis. 

A.  C.  F.  Amerlaan,  and  A.  J.  Wiley. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65, 1969,  p  148-155, 2  fig,  2  tab,  3  ref. 

Descriptors:  'Pulp  wastes,  'Sulfite  liquors,  *R- 
e verse  osmosis,  Separation  techniques,  Pilot 
plants,  Design  criteria,  Membrane  processes, 
Pressure,  Permeability,  Detergents,  Cost  analysis. 
Evaporation,  Pulp  and  paper  industry,  'Waste 
water  treatment,  Liquid  wastes,  Industrial  wastes, 
'Effluents. 
Identifiers:  'Flux,  'Rejection. 

A  trailer  mounted  reverse  osmosis  pilot  plant  was 
designed,  constructed,  and  operated  on  pulp  mill 
effluents  at  6  different  mill  sites.  The  50,000  to 
100,000  gal/day  unit  was  designed  to  process  dilute 
effluents  requiring  a  ten  to  twenty  fold  increase  in 
concentration  of  the  original  feed  liquor.  Field 
operation  demonstrated  that  while  the  reverse  os- 
mosis technique  was  feasible  for  use  in  concen- 
trating dilute  mill  effluents,  methods  would  have 
to  be  developed  to  combat  fouling  and  scale.  As- 
sumption of  a  2  year  minimum  membrane  life  and 
moderate  but  realistic  costs  for  materials  and  labor 
for  replacing  membranes  indicated  that  reverse  os- 
mosis would  be  several  times  less  expensive  than 
evaporation  for  the  removal  of  water  from  dilute 
pulp  mill  effluents.  (Lowry-Texas) 
W72-08676 


IMPROVEMENTS  TO  THE  QUALITY  OF 
WASTEWATER  FROM  HUMBLE'S  BATON 
ROUGE  REFINERY, 

Humble  Oil  and  Refining  Co.,  Baton  Rouge,  La. 
R.  T.  Denbo. 

Chemical  Engineering  Progress  Symposium  Se- 
ries, No.  97,  Vol.  65, 1969,  p  259-264,  14  fig. 

Descriptors:  'Oil  wastes,  'Phenol,  Water  quality 
control,  Cooling  towers,  Water  reuse,  Separation 
techniques,  Emulsions,  Tastes,  Odors,  Planning, 
Cost  analysis,  Industrial  water,  Industrial  wastes, 
'Waste  water  treatment,  'Louisiana. 
Identifiers:  'Baton  Rouge  (La). 


S. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Since  construction  in  1909,  the  crude  run  of  the 
Baton  Rouge  Refinery  has  increased  from  2000  to 
over  400,000  barrels/day  in  1969.  However,  in- 
creasing recirculation  of  water  is  being  practiced, 
to  the  extent  that  only  30%  of  daily  plant  water 
usage  is  supplied  by  water  drawn  from  the  Missis- 
sippi River.  However,  river  water  accounts  for 
90%  of  the  total  of  190,000,000  to  200,000,000  gal- 
lons of  wastewater  discharged  daily.  During  the 
period  1959  to  1969,  approximately  $6,000,000  was 
expended  to  build:  (1)  a  silt  treatment  plant;  (2) 
ballast  handling  facilities;  (3)  improved  API 
separators;  (4)  a  phenex  unit,  for  phenol  separa- 
tion by  liquid-Liquid  extraction;  (S)  a  mercapfiner, 
a  fixed  bed  catalyst  for  odor  reduction;  and  (6)  a 
sour  water  stripper.  Future  plans  include  construc- 
tion of  biological  secondary  treatment  f acuities; 
reduction  of  waste  loading  at  the  source,  and 
pre  treatment  for  toxic  materials,  as  well  as  a 
system  for  holding  storm  water  runoff.  These  im- 
provements are  projected  to  effect  a  90%  reduc- 
tion of  wastewater,  95%  reductions  of  phenols  and 
oils,  and  92%  reduction  of  BOD.  Total  cost  of  the 
overall  system  is  projected  at  $30,000,000,  and 
tentative  completion  date  is  1973.  (Lowry-Texas) 
W72-08677 


THE  UTILITY  OF  OPTICAL  PARAMETERS  IN 
EVALUATION  OF  PROCESSES  OF  FLOCCU- 
LATION  AND  SEDIMENTATION, 

Dow  Chemical  Co.,  Midland,  Mich. 

S.  L.  Daniels. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65, 1969,  p  171-176, 9  fig,  16  ref . 

Descriptors:  'Coagulation,  'Flocculation,  'Sedi- 
mentation, Analytical  techniques,  Research  and 
development,  Separation  techniques,  Optical  pro- 
perties, Colloids,  Water  treatment,  'Waste  water 
treatment. 
Identifiers:  'Transmittance. 

The  four  subjective  criteria  most  often  used  to 
evaluate  flocculation  and  sedimentation  processes 
in  batch  experiments  are:  (1)  rate  of  flocculation; 
(2)  size  of  resultant  floe;  (3)  sedimentation  rate; 
and  (4)  supernatant  clarity.  However,  logarithmic 
normal  distribution  functions  are  widely  used  to 
describe  the  distribution  of  sizes  in  populations  of 
crystals,  aerosols,  sieved  particles,  and  gas  and 
Liquid  dispersions.  Certain  optically  defined 
parameters  of  flocculation,  denoted  as  PI,  can 
also  be  related  to  the  flocculation  concentration  F 
by  the  use  of  logarithmic  normal  distribution  func- 
tions. Any  two  optical  parameters  of  flocculation 
can  then  be  expressed  as  functions  of  each  other 
and  a  flocculation  activity  diagram  can  then  be 
constructed.  Two  dependent  parameters  which 
have  been  so  related  are  the  degree  of  flocculation 
Pi  =  eF,  and  the  initial  rate  of  flocculation,  P2  = 
rF.  In  addition,  two  independent  parameters,  the 
concentrations  of  flocculant  and  flocculate,  have 
been  related  in  flocculation  contour  diagrams. 
These  diagrams  may  then  be  used  in  three  areas: 
(1)  investigation  of  flocculation  mechanisms;  (2) 
evaluation  of  flocculant  activity;  and  (3)  descrip- 
tion and  control  of  flocculation  processes.  (Low- 
ry-Texas) 
W72-08678 


THE  MECHANISM  OF  COAGULATION  OF 
WASTE  FROM  A  SYNTHETIC  RUBBER 
PLANT, 

Hercules  Inc.,  Houston,  Tex. 

P.  A.  Witt,  Jr.,  and  J.  A.  Scher. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65, 1969,  p  167-170, 2  fig,  3  tab,  7  ref. 

Descriptors:  'Chemical  wastes,  'Coagulation, 
'Oxidation,  Pilot  plants,  Sampling,  Flow  rates, 
Aeration,  Mixing,  Sedimentation,  Dissolved  ox- 
ygen, Hydrogen  ion  concentration,  Industrial 
wastes,  'Waste  water  treatment,  'Synthetic 
rubber,  Water  pollution  sources. 
Identifiers:  'Carbon  black,  'Butadiene-styrene 
monomers. 


Waste  water  characterization  studies,  using  a  gas- 
liquid  chromatograph  and  a  carbon  analyzer,  in- 
dicated that  the  major  waste  constituents  of  a 
synthetic  rubber  manufacturing  plant  were  carbon 
black  and  butadiene-styrene  monomers.  The 
average  BOD  over  two  months  of  testing  was  185 
mg/1.  A  ten-liter  bench  scale  tank  was  used  to 
establish  the  feasibility  of  biological  oxidation  of 
the  effluent,  but  further  testing  of  a  bench-scale 
continuous  bio-oxidation  unit  indicated  that  while 
the  soluble  organic  carbon  content  of  the  wastes 
was  being  reduced,  no  uniform  results  could  be 
obtained  on  the  rate  of  oxygen  consumption.  Ox- 
ygen uptake  studies  confirmed  the  fact  that  ox- 
ygen consumption  was  considerably  less  than  the 
BOD  reduction.  Plant-scale  coagulation  trials  of 
three  systems  using  different  aeration-agitation 
devices  were  then  conducted.  The  optimum 
system  utilized  a  1  1/2  in.  diameter  spray  nozzle  to 
saturate  the  Liquid  with  oxygen  (at  104  deg.  F)  and 
to  cool  the  mixture  an  average  of  10  deg.,  promot- 
ing coagulation.  BOD  was  reduced  from  174  to  32 
mg/1  by  this  method,  and  since  compressed  air  was 
not  used,  decreased  initial  capital  expenditure  and 
daily  operating  costs  were  realized.  (Lowry-Tex- 

W72-08679 


TREATMENT  OF  LAUNDROMAT  WASTES- 
-PART  H  OPERATION  OF  A  DIATOMACEOUS 
EARTH  FTLTRATION  SYSTEM  FOR  PURD7I- 
CATION  OF  COIN-OP  LAUNDROMAT  WASTE, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y. 
D.  B.  Aulenbach,  M.  Chilson,  and  P.  C.  Town. 
Preprint,   presented   at   Industrial   Wastes   Con- 
ference, 26th,  May  4-6,  1971 ,  35  p,  7  fig,  14  tab,  4 
ref. 

Descriptors:  'Domestic  wastes,  'Laundering, 
'Chemical  precipitation,  'Filtration,  Design 
criteria,  Turbidity,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Phosphates,  Alkalinity, 
Hardness  (Water),  Cost  analysis,  Calcium 
chloride,  Diatomaceous  earth,  Hydrogen  ion  con- 
centration, 'Waste  water  treatment. 
Identifiers:  American  Laundry  Machinery  Indus- 
tries. 

Waste  treatment  facilities  for  laundry  wastes  must 
satisfy  the  following  criteria:  (1)  provision  of  an 
effluent  acceptable  to  health  regulations;  (2)  abili- 
ty to  handle  peak  loads  as  well  as  normal  demands; 
(3)  minimal  service  and  operational  maintenance 
skills  and  time;  (4)  ease  of  disassembly,  transport- 
ing, and  reassembly;  (5)  minimum  space  require- 
ments; (6)  economics;  and  (7)  recycle  the  treated 
water  whenever  possible.  The  American  Laundry 
Machinery  Industries  (ALMI)  wastewater  treat- 
ment system,  consisting  of  a  mixing  tank,  two 
chemical  feed  tanks,  two  pressure  filtration  units, 
and  the  appropriate  pumps,  piping,  and  valves, 
was  investigated  as  to  its  ability  to  meet  the  above 
criteria.  System  operation  consists  of  applying  a  45 
lb  charge  of  diatomaceous  earth  pre-coat  on  the 
filter  elements,  pumping  400  gallons  of  wastewater 
through  each  filter,  removing  the  pre-coat  by  a 
mechanical  'bump',  and  repeating  the  pre-coat  and 
filtration  cycles.  Under  optimum  operating  condi- 
tions, the  system  achieved  reductions  of  98,  94, 
70,  and  84%  for  ABS,  P04,  BOD,  and  COD 
respectively.  Coliforms  are  also  effectively 
removed,  and  the  effluent  exhibits  a  low  turbidity, 
despite  the  fact  that  the  treatment  results  in  an  in- 
crease in  total  dissolved  solids  and  slight  increase 
in  alkalinity.  Total  cost  was  estimated  at  $15/day 
or  6  cents/wash.  (Lowry-Texas) 
W72-08680 


FUNDAMENTALS  OF  ODOR  CONTROL, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineering. 
R.  R.  Dague. 

Journal  Water  Pollution  Control  Federation,  Vol 
44,  No.  4,  April  1972,  p  583-594,  2  fig,  3  tab,  39  ref. 
Presented  at  Great  Plains  Wastewater  Design  Con- 
ference, 15th,  Omaha,  Nebraska,  March  23,  1971. 


Descriptors:  'Odors,  'Waste  water  treatment, 
'Hydrogen  sulfide,  'Sulfides,  Chemical  precipita- 
tion, Oxidation-reduction  potential,  Chlorination, 
Disinfection,  Oxidation,  Hydrogen  ion  concentra- 
tion, Temperature,  Aeration,  Slime,  Sludge,  Am- 
monia, Topography,  Climatic  zones,  Water  pollu- 
tion sources,  'Air  pollution. 
Identifiers:  'Mercaptans,  *Odor  control. 

The  primary  sources  of  odor  from  wastewater 
treatment  plants  include  such  inorganic  gases  as 
ammonia  and  hydrogen  sulfide,  and  such  organic 
gases  as  mercaptans,  indoles,  skatoles,  and  vari- 
ous other  nitrogen  and  sulfur-bearing  organics. 
However,  H2S  far  outranks  the  other  compounds 
as  the  major  odor  producer,  although  the  condi- 
tions that  produce  H2S  also  favor  production  of 
odorous  organic  compounds.  The  reduction  of 
sulfate  ion  is  the  most  significant  mechanism  of 
H2S  production,  and  sulfate  reducing  bacteria 
require  a  -200  to  -300  mv  ORP,  a  pH  in  the  range  of 
6-9,  and  temperatures  near  30  deg.  C,  to  thrive. 
Methods  of  odor  control  include  chlorination, 
aeration,  addition  of  metal  ions  to  precipitate  sul- 
fides, use  of  oxidants  other  than  chlorine,  nitrates 
and  oxygen,  counteraction  and  masking,  and  com- 
bustion. Topography  and  climate  conditions 
should  also  be  evaluated  when  designing  new 
treatment  plants,  to  determine  whether  serious 
odor  problems  are  likely  to  result.  Many  odor  con- 
trol methods  currently  exist,  but  an  understanding 
of  the  problem  is  essential  in  selecting  the  method 
or  methods  to  be  used.  (Lowry-Texas) 
W72-08681 


SOD1  FTLTRATION  OF  WASTEWATER  EF- 
FLUENT AND  THE  MECHANISM  OF  PORE 
CLOGGING, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

J.  De  Vries. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No.  4,  April  1972,  p  565-573, 8  fig,  1  tab,  9  ref. 

Descriptors:  *Soil  filters,  'Porous  media,  Particle 
size,  Particle  shape,  Sands,  Separation 
techniques,  Temperature,  Hydrogen  ion  concen- 
tration, Carbon  dioxide,  Dissolved  oxygen,  Oxida- 
tion, Biochemical  oxygen  demand,  'Phosphates, 
'Nitrates,  'Filtration,  'Waste  water  treatment. 
Identifiers:  'Pore  clogging. 

Two  laboratory  scale  wastewater  renovation 
columns  were  subjected  to  daily  applications  of 
room  temperature  wastewater  for  240  days  at  a 
rate  of  20  cm/day,  5  days/wk,  with  an  application 
period  of  2  hours.  The  filters  were  drained  during 
the  rest  periods  and  both  C02  and  02  measure- 
ments at  various  layers  within  the  beds  indicated 
that  the  filters  were  working  well,  but  also  that  the 
rest  period  between  applications  should  be  at  least 
22  hours.  Applications  of  4  deg.  C  effluent  at  the 
same  rate  produced  filter  failure  in  10  days  due  to 
pore  clogging.  Surface  sludge  deposits  were 
clearly  visible.  C02  and  02  measurements  showed 
that,  at  room  temperature,  the  failed  filters 
recovered  in  about  8  days.  The  fine  sand  filter, 
using  sand  grains  coated  with  Fe203  and  A1203, 
produced  nearly  100%  renovation  of  wastewater 
effluent  with  respect  to  BOD  and  phosphates. 
Treatment  with  medium  Ottawa  sand,  however, 
resulted  in  only  partial  renovation  with  respect  to 
BOD  and  phosphate.  Treatment  with  both  sand 
fractions  resulted  in  about  25%  nitrate  reductions. 
(Lowry-Texas) 
W72-08684 


CHEMICAL-PHYSICAL  TREATMENT  OF  MU- 
NICIPAL WASTEWATER  USING  CONTINU- 
OUS COUNTERCURRENT  FTLTRATION, 

Johns-Manville  Products  Corp.,  Manville,  NJ. 
Celite  Div. 

D.  V.  Libby,  G.  R.  Bell,  and  O.  A.  Wirsig. 
Journal  Water  Pollution  Control  Federation,  Vol 
44,  No.  4,  April  1972,  p  574-582,  2  fig,  8  tab,  6  ref. 
EPA  14-12-154. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


Descriptors:  'Coagulation,  'Filtration,  'Separa- 
tion techniques,  Polyelectrolytes,  Biochemical  ox- 
ygen demand.  Suspended  solids,  Hydrogen  ion 
concentration,  Turbidity,  Alkalinity,  Phosphorus, 
Colloids,  Pilot  plants.  Cost  analysis,  Trickling  fil- 
ters, 'Waste  water  treatment,  Domestic  wastes. 
Identifiers:  'Counter  current  flows,  'Alum, 
'Combined  treatment. 

Raw  wastewater,  primary  effluent,  and  secondary 
effluent  from  a  trickling  filter  were  successfully 
treated  in  a  pilot  scale  plant  using  continuous 
counter  current  filtration  through  a  moving  sand 
bed.  Flow  rate  through  the  pilot  plant  was  8  gpm. 
Alum  and  polyelectrolyte  were  added  before  filtra- 
tion to  promote  coagulation  and  act  as  a  filter  con- 
ditioner. Alum  doses  of  200  mg/1  and  polyelec- 
trolyte doses  of  0.2  to  0.5  mg/1  were  commonly 
used.  Both  influent  and  effluent  were  sampled  and 
analyzed  for  BOD,  alkalinity,  suspended  and 
volatile  solids,  turbidity,  pH,  and  phosphorus.  In 
treating  unchlorinated  final  effluent,  the  process 
reduced  average  effluent  levels  to  12  mg/1  BOD,  15 
mg/1  TSS,  and  0.51  mg/1  TP.  Treatment  of  primary 
effluent  produced  average  residual  values  of  12 
mg/1  BOD,  11  mg/1  TSS,  and  1.13  mg/lTP.  For  raw 
wastewater,  average  BOD  levels  were  reduced 
from  115  mg/1  to  19  mg/1,  TSS  from  156  mg/1  to  27 
mg/1,  and  TP  from  21.5  mg/1  to  2.16  mg/1.  Capital 
costs  of  a  1.0  mgd  chemical-physical  treatment 
plant  were  estimated  at  $440,000,  while  occupying 
1.0  acres.  By  comparison,  a  similarly  sized  trick- 
ling filter  plant  would  cost  $475,000  and  occupy  3.0 
acres.  Operating  costs  for  the  1.0  mgd  chemical- 
physical  system  were  estimated  at  $0,071/1000  gal 
without  amortization.  (Lowry-Texas) 
W72-08685 


A  SOLUTION  TO  THE  PHENOLIC  POLLUTION 
PROBLEM  IN  FIBER  GLASS  PLANTS:  A 
PROGRESS  REPORT, 

Johns-Manville  Research  Center,  Manville,  N.J. 
J.  M.  Baloga,  F.  B.  Hutto,  Jr.,  and  E.  I.  Merrill. 
Chemical  Engineering  Progress  Symposium  Se- 
ries, No.  97,  Vol  65, 1969,  p  124-127, 6  fig. 

Descriptors:  'Phenols,  'Filtration,  'Water  reuse, 
Industrial  water,  Industrial  wastes,  Diatomaceous 
earth,  Resins,  Aeration,  Operating  costs,  Cost 
analysis,  'Waste  water  treatment. 
Identifiers:  'Fiber  glass  plants,  'Diatomite  filtra- 
tion. 

Production  of  fiber  glass  materials  involves  spray- 
ing of  the  product  with  a  phenolic  resin  while  the 
product  is  on  a  conveyor  belt.  High  pressure  water 
streams  are  then  used  to  clean  the  belts,  and  a 
phenolic  wastewater  is  produced.  The  water  cycle 
of  one  machine  in  a  fiber  glass  plant  was  closed, 
and  the  phenolic  effluent  was  treated  using  a 
Delpark  primary  filter,  a  pressure  diatomite  filter, 
and  fiber  glass  cartridge  filter  tubes.  Operation  of 
the  pilot  plant  demonstrated  that  polymerization 
occurred,  necessitating  elevation  of  the  pH  to  8.5 
to  10.0.  The  pilot  plant  then  was  operated  success- 
fully for  2  months  and  full  scale  design  criteria 
were  obtained.  Results  have  demonstrated  that:  (1) 
reuse  of  phenolic  resin  containing  wastewaters  is 
feasible;  (2)  receiving  stream  water  quality  has  im- 
proved dramatically;  (3)  plant  water  usage  has 
been  reduced  by  more  than  50%;  (4)  diatomite  fil- 
tration provided  water  of  excellent  quality;  (5) 
product  quality  was  not  affected  by  using  filtered 
process  water  in  binder  make-up;  and  (6)  the  high 
level  of  phenolic  resin  in  the  recirculated  water  has 
led  to  a  reduction  in  binder  usage  at  a  net  opera- 
tional cost  savings  of  $2700/month  over  a  4  month 
period.  (Lowry-Texas) 
W72-08687 


PROGRESS  REPORT  ON  THE  CONTINUOUS 
ION  EXCHANGE  PROCESS, 

Graver  Water  Conditioning  Co.,  Union,  N.J. 
J.  A.  Levendusky. 

Chemical  Engineering  Progress  Symposium  Series 
No.  97,  Vol.  65, 1969,  p  1 13-123,  7  fig,  1  tab,  13  ref. 


Descriptors:  'Ion  exchange,  'Resins,  'Industrial 
wastes,  Operation  and  maintenance,  Cation 
exchange,  Anion  exchange,  Monitoring,  Flow 
rates,  Flexibility,  Automatic  control.  Cost  analy- 
sis, Water  purification,  'Waste  water  treatment. 
Identifiers:  'Countercurrent  flow,  Process  con- 
trol, Exhaustion,  Regeneration,  Rinsing. 

A  new  ion  exchange  process  scheme  has  been 
developed.  Until  now,  the  method  of  ion  exchange 
involved  packed  bed  downflow  schematics  with 
exhaustion  and  regeneration  in  the  same  vessel. 
The  Graver  process,  however,  separates  the  func- 
tions of  exhaustion,  regeneration,  and  rinsing  into 
three  separate  vessels,  with  the  result  that  now 
each  of  the  three  functions  may  be  optimized  in- 
dividually. In  addition,  contacting  the  waters  to  be 
treated  with  counter  current  flows  of  adsorbent  al- 
lows the  most  efficient  utilization  of  all  the 
regenerant-  while  at  the  same  time  making  the 
process  more  amenable  to  automation.  In  addition, 
space  reductions  of  up  to  50%  can  be  achieved 
because  of  lower  resin  inventories,  higher  flow 
rates,  and  continuous  exhaustion  and  regeneration 
of  the  resin.  Effluent  quality  control  is  extremely 
flexible,  and  regenerant  waste  disposal  volumes 
are  minimized  due  to  the  more  efficient  use  of 
regeneration  chemicals  and  mode  of  operation  of 
the  desorption  towers.  These  factors  combine  to 
make  ion  exchange  by  the  Graver  C.  I.  process 
economically  feasible  where  ion  exchange  by  the 
fixed  bed  process  was  totally  impractical.  (Lowry- 
Texas) 
W72-08689 


BIOLOGICAL  UTILIZATION  OF  POLYMERS, 

Texas  A  and  M  Univ.,  College  Station. 
R.  L.  Irvine,  Jr.,  A.  D.  Elbein,  and  A.  W.  Busch. 
Chemical  Engineering  Progress  Symposium  Se- 
ries, No.  97,  Vol  65, 1969,  p  177-187,  13  fig,  37  ref. 

Descriptors:  'Polymers,  'Biodegradation,  'En- 
zymes, Hydrolysis,  Ultrasonics,  Laboratory  tests, 
Analytical  techniques,  'Waste  water  treatment,  E. 
coli.  Biological  treatment. 

Identifiers:  Disruption,  'Reaction  rates,  Lactose, 
Glucose. 

Since  many  high  molecular  weight  polymers  can- 
not penetrate  the  cell  membrane  of  bacteria,  extra- 
cellular hydrolytic  cleavage  of  such  polymers  is 
necessary  before  biological  removal  can  occur. 
The  rate  of  hydrolysis  is  then  recognized  as  the 
rate  limiting  step,  and  one  method  of  increasing 
the  rate  of  hydrolysis  is  to  increase  the  concentra- 
tion of  hydrolytic  enzymes  in  contact  with  the 
polymer.  Theoretically,  such  an  increase  could  be 
produced  by  artificial  disruption  of  a  fraction  of 
the  biomass.  An  Escherichia  coli-lactose  system 
was  investigated  in  a  batch  reactor  to  determine 
the  effects  of  such  artificial  disruptions,  both  ex- 
perimentally and  theoretically.  Conclusions  were: 
(1)  lactose,  in  the  presence  of  the  ML35  strain  of 
E.  coli  and  beta-GAse,  exhibited  properties 
characteristic  of  a  polymer;  (2)  optimum  rate  of 
biological  removal  was  achieved  by  artificially 
disrupting  84%  of  the  organisms;  (3)  the  biological 
removal  rate  of  any  polymer  can  be  increased  if, 
and  only  if,  the  proper  criteria  are  satisfied;  and  (4) 
a  mixed  culture  would  probably  be  more  effective 
in  the  removal  of  soluble  carbon  than  a  pure  cul- 
ture. (Lowry-Texas) 
W72-08690 


AIR    FLOTATION    PURIFIES    WASTEWATER 
FROM  LATEX  POLYMER  MANUFACTURE, 

Permutit  Co.,  Paramus,  N.J. 

J.  Lundgren. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65, 1969,  p  191-195,  5  fig,  2  tab. 

Descriptors:  'Industrial  wastes,  'Suspended 
solids,  'Flotation,  Coagulation,  Separation 
techniques,  Aeration,  Turbidity,  Hydrogen  ion 
concentration,  Odor,  Cost  analysis,  'Waste  water 
treatment,  Waste  disposal. 
Identifiers:  'Latex  wastes. 


Latex  waste  disposal  has  been  complicated  by  the 
fact  that  it  not  only  inhibits  biological  activity,  but 
it  also  clogs  pumps  and  pipelines,  requiring  expen- 
sive maintenance  procedures.  A  series  of  laborato- 
ry and  pilot  plant  studies  have  been  conducted  by 
the  Permutit  Corporation,  and  results  have  in- 
dicated that  the  chemical  coagulation-dissolved  an- 
notation is  a  feasible  treatment  system  for  latex 
wastes.  Based  on  this  data,  a  200  gpm  Colloidair 
flotation  unit,  coagulation  tank,  chemical  prepara- 
tion and  feed  system,  and  an  automatic  waste 
supply  control  system  were  designed  and  con- 
structed as  a  cost  of  $250,000.  Influent  waste  to 
the  treatment  plant  had  0.4  to  0.8%  solids,  basic 
pH,  milky  color,  and  strong  odor,  whereas  ef- 
fluent from  the  plant  contained  0.05-0.19%  solids, 
near  neutral  pH,  no  color  and  only  slight  odor. 
Separated  solids  are  pumped  to  an  adjacent 
swamp  and  de watered  to  about  15%  through 
drainage  and  evaporation.  If  dewatered,  polymer 
sludge  is  marketable  at  about  2-6  cents/lb,  so  when 
large  quantities  of  waste  are  involved,  the  installa- 
tion of  dewatering  equipment  may  be  justifiable 
from  a  recovery  standpoint.  (Lowry-Texas) 
W72-08691 


MAKESHIFT  GRANULAR  CARBON  SYSTEM 
RESOLVES  PHENOL  LAGOON  POLLUTION 
THREAT, 

Georgia-Pacific  Corp.,  Portland,  Oreg. 

M.  Gould,  and  J.  Taylor. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65, 1969,  p  196-199, 7  fig. 

Descriptors:  'Phenol,  'Suspended  solids,  'Ac- 
tivated carbon,  'Adsorption,  Hydrogen  ion  con- 
centration, Chemical  precipitation,  Chemical 
wastes,  Lagoons,  'Waste  water  treatment,  Clean- 
ing, 'North  Carolina,  Waste  disposal. 
Identifiers:  'Backwashing,  'Sulfuric  acid,  'Con- 
way (N.C.). 

When  overflow  of  two  lagoons  used  to  store 
phenol  contaminated  waters  became  imminent 
because  of  heavy  rains  in  the  area,  a  new  phenol 
waste  treatment  scheme  was  proposed, 
researched,  tested  both  in  the  laboratory  and  the 
field,  and  implemented  on  a  temporary  basis.  The 
system  consisted  of  2  plastic  lined  lagoons  of  8.5 
mg  capacity,  a  15  ft.  deep  bed  of  Filtrasorb, 
backwash  and  regeneration  systems,  caustic 
storage  for  storing  50%  caustic  soda  solution,  a 
plastic  lined  clearwell,  and  a  reactivation  outlet 
line  to  the  top  of  the  adsorption  column.  Clarifica- 
tion prior  to  carbon  treatment  is  accomplished  in 
the  two  lagoons  by  the  addition  of  sufficient  sul- 
furic acid  to  depress  the  pH  to  4.2.  Laboratory 
tests  indicated  a  reduction  from  1400  ppm  SS  to  50 
ppm  SS,  and  field  data  confirmed  these  findings. 
The  treatment  system  was  successful  in  quickly 
lowering  the  levels  of  phenolic  wastewater  in  the 
lagoons,  removing  the  very  real  hazard  of  over- 
flow into  nearby  surface  water.  A  permanent  in- 
stallation, based  on  the  laboratory  and  field 
operating  experiences,  is  under  study.  (Lowry- 
Texas) 
W72-08692 


RADIATION  TREATMENT  OF  INDUSTRIAL 
WASTEWATERS:  ECONOMIC  ANALYSIS, 

AeroChem  Research  Labs.,  Inc.,  Princeton,  N.J. 
A.  I.  Mytelka. 

Chemical  Engineering  Progress  Symposium  Series 
No.  97,  Vol  65, 1969,  p  246-250, 4  fig,  3  tab,  6  ref. 

Descriptors:  'Industrial  wastes,  'Radioactivity, 
'Oxidation,  Cobalt,  Biodegradation,  Chemical 
reactions,  Cost  analysis,  Economic  feasibility, 
'Waste  water  treatment. 

Identifiers:  'Reaction  rates,  'Pretreatment, 
Technical  feasibility,  'Radiation  treatment. 

The  economics  of  ionizing  radiation,  as  a  pretreat- 
ment method  for  increasing  the  biodegradability  of 
industrial  wastes,  were  investigated  on  a  theoreti- 
cal basis.  A  range  of  costs  was  assumed  (cents/k 
gal),  a  plant  to  meet  the  preselected  costs  was 
designed  and  cos  ted-out,  and  overall  reaction  rate 
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that  would  allow  the  use  of  radiation  treatment  to 
meed  each  cost  was  then  calculated,  and  the  calcu- 
lated reaction  rate  was  compared  with  reaction 
rates  obtained  in  laboratory  investigations.  Results 
of  this  analysis,  performed  at  cost  estimations  of 
20,50,  and  100  cents/k  gal,  indicated  that  overall 
oxidation  reaction  efficiencies  must  be  increased 
by  factors  varying  from  2  to  25  times  those 
presently  attainable  if  radiation  treatment  is  to 
become  economically  feasible.  Therefore,  further 
intensive  investigations  into  the  reaction  chemis- 
try are  necessary,  before  any  large  increases  in 
reaction  efficiency  are  possible.  (Lowry-Texas) 
W72-08695 


SOME  RECENT  ADVANCES  IN  WATER 
TREATMENT  TECHNOLOGY, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 
S.  P.  Hanse,  G.  H.  Richardson,  and  A.  Hsiung. 
Chemical  Engineering  Progress  Symposium  Series 
No.  97,  Vol  65, 1969,  p  207-217, 16  fig,  2  tab,  7  ref. 

Descriptors:  'Sedimentation,  'Filtration,  'Separa- 
tion techniques,  Turbidity,  Suspended  solids, 
Coagulation,  Flocculation,  Polyelectrolytes,  Cost 
analysis,  'Water  treatment,  'Waste  water  treat- 
ment. 

Identifiers:  'Tube  settlers,  'Mixed  media  filtra- 
tion, 'Saskatchewan  (Canada). 

Both  laboratory  and  pilot  plant  studies,  as  well  as 
plant  scale  operating  data  have  demonstrated  the 
unique  capabilities  of  the  tube  settler  and  the 
mixed  media  filter  bed  for  achieving  high  water 
quality  at  a  significant  cost  savings.  Both  low  angle 
and  steeply  inclined  tube  settlers  are  currently  in 
use,  with  the  former  requiring  automatic  draining 
during  backwashing  for  sludge  removal,  and  the 
latter  achieving  sludge  removal  without  draining. 
Tube  settlers  now  in  operation  have  sedimentation 
times  of  less  than  ten  minutes,  with  capacities 
ranging  from  10  to  2,000  gal/min.  The  greatest  ad- 
vantage afforded  by  both  mixed  media  filtration 
and  tube  clarifiers  is  their  ability  to  be  adapted  to 
existing  equipment  and  be  installed  without  inter- 
ruption of  plant  activities.  The  capacity  of  a  2.75 
mgd  water  purification  plant  at  the  Buffalo  Pound 
Plant  of  the  City  of  Saskatchewan  was  expanded 
to  7.5  mgd  at  a  cost  of  $15,000  by  installing  tube 
modules  in  existing  clarifiers  and  converting  sand 
filters  to  mixed  media  filters  with  no  loss  of 
produce  quality.  (Lowry-Texas) 
W72-08697 


A    FOAM    PROCESS    FOR    TREATMENT    OF 
SOUR  WATER, 

New  Mexico  State  Univ.,  University  Park. 

M.  Bheda,  and  D.  B.  Wilson. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65,  1969,  p  274-277,  3  fig,  4  tab,  14  ref. 

Descriptors:  'Hydrogen  sulfide,  'Foaming,  'Sur- 
factants, Separation  techniques,  Froth  flotation, 
Bubbles,  Laboratory  tests,  Cost  analysis,  Odors, 
'Waste  water  treatment. 
Identifiers:  'Stripping,  'Sour  water  treatment. 

A  3  in.  by  3  in.  by  5  ft.  plexiglass  column  was  con- 
structed having  6  feed  locations  and  5  recycle  loca- 
tions, for  the  evaluation  of  different  chemical  re- 
agents in  the  foam  separation  method  of  removing 
H2S  from  liquid  waste.  The  chemicals  tested  in- 
cluded 1,4  naphthoquinone-2-sulfonic  acid,  sodi- 
um salt  and  1 ,  anthraquinone  sulfonic  acid,  sodium 
salt,  as  well  as  sodium  metavandate  and  propylu- 
rea.  The  foam  processes  were  then  compared 
economically  with  two  processes  currently  being 
used  for  the  treatment  of  sour  water.  Operation  of 
the  experiment  at  an  air  to  feed  ratio  of  25  to  1 ,  a 
foam  height  of  1 .5  ft.  and  a  liquid  residence  time  of 
20  minutes  resulted  in  essentially  complete 
hydrogen  sulfide  removals  at  a  total  cost  of  12.0 
mil/barrel.  The  greater  operating  cost  for  the  foam 
process  was  the  result  of  loss  of  surfactant  in  the 
raffinate.  Approximately  20%  recovery  of  the  sul- 
fMe  as  sulfur  results.  Further  development  of  the 
process  is  continuing.  (Lowry-Texas) 
W72-08698 


THE    REMOVAL    OF    PHOSPHATES    FROM 
WASTEWATERS  BY  ELECTRODIALYSIS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

T.  Helfgott,  and  J.  V.  Hunter. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65,  1969,  p  218-231,  20  fig,  7  tab,  20 

ref. 

Descriptors:  'Electrodialysis,  'Phosphates, 
•Membrane  processes,  Semipermeable  mem- 
branes, Separation  techniques,  Fouling,  Activated 
carbon,  Adsorption,  Filtration,  Chlorides, 
Hydrogen  ion  concentration,  Temperature,  Sur- 
factants, Laboratory  tests,  Nitrate,  Nutrients, 
'Waste  water  treatment. 
Identifiers:  'Flux,  'Orthophosphates. 

The  most  significant  contribution  of  phosphates  to 
natural  waters  comes  from  wastewater  effluents, 
of  which  91  to  100%  are  in  the  chemical  form  of 
orthophosphates.  Effluent  and  phosphate  have 
been  linked  to  photosynthetic  growth  and  growth 
rates  suggesting  the  removal  of  phosphates  as  a 
logical  step  in  avoiding  algal  blooms.  Laboratory 
scale  testing  of  the  electrodialysis  process  was 
performed,  and  the  results  indicated:  (1) 
phosphates  are  not  removed  as  effectively  by  elec- 
trodialysis as  are  chlorides,  because  of  the  net 
charge  of  the  ions  at  neutral  and  lower  pH's  and 
the  electromobility  of  these  ions;  (2)  phosphate- 
nitrate  solutions  behave  more  like  sewage  effluent 
than  pure  phosphate  solutions;  (3)  pretreatment  of 
secondary  effluent  by  activated  carbon  for  the 
prevention  of  fouling  did  not  seem  to  be  necessary 
under  test  conditions;  (4)  membrane  capacity  was 
at  least  partially  recovered  by  electrically  driving 
brine  at  high  concentration  across  the  membrane 
and  reversing  the  polarity;  and  (5)  reductions  of 
phosphate  to  less  than  1  mg/1  were  achieved. 
(Lowry-Texas) 
W72-08699 


RESPONSE  AND  STABDLITY  OF  A 
COMPLETELY  MIXED  ACTIVATED  SLUDGE 
REACTOR, 

Connecticut  Univ.,  Storrs. 
H.  E.  Klei,  D.  W.  Sundstrom,  and  A.  E.  Molvar. 
Chemical  Engineering  Progress  Symposium  Se- 
ries, No.  97,  Vol  65,  1969,  p  232-237,  10  fig,  7  ref. 
FWPCA  Grant  WPD- 175-01 -67. 

Descriptors:      'Activated      sludge,      'Kinetics, 
'Mathematical    models,    Mixing,    Optimization, 
Analytical  techniques,  'Waste  water  treatment, 
'Control  systems. 
Identifiers:  'Monod  reaction  kinetics,  Linearizing. 

The  non-linear  and  linearized  responses  of  a  well- 
mixed  activated  sludge  reactor  to  step  changes  in 
feed  flow  rate,  carbon  concentration,  and  sludge 
concentration  were  examined.  Based  on  Monod 
type  kinetics  for  the  disappearance  of  dissolved 
oxygen  and  the  generation  of  sludge,  material 
balances  were  made  on  the  dissolved  carbon  and 
sludge  flowing  through  the  reactor.  Linearization 
of  the  equations  was  then  accomplished  by  replac- 
ing the  non-linear  terms  by  the  appropriate  mul- 
tivariable  Taylor  Series  expansion,  truncated  after 
the  first-order  term.  Step  changes  in  carbon  feed, 
sludge  concentration,  and  feed  rate  were  then  in- 
troduced, and  kinetic  constants  and  feed  condi- 
tions were  assumed  so  that  computer  solutions  for 
the  non-linear  equations  could  be  compared  to  the 
linearized  solutions.  Results  demonstrated  that 
linearized  and  non-linear  responses  agreed  with 
10%  for  input  step  disturbances  up  to  plus  or 
minus  30%.  Thus,  linear  systems  analysis  can  be 
applied  to  design  controllers  that  should  operate 
satisfactorily  over  a  practical  range  of  input  fluc- 
tuations. Control  system  design  can  be  simplified 
by  using  the  linear  process  model,  with  a  reactor 
stability  analysis  further  indicating  the  region  of 
stable  operation  to  be  very  broad.  (Lowry-Texas) 
W72-08700 


EVALUATION    AND    DESIGN    OF    AEROBIC 
DIGESTERS, 

Ontario  Water  Resources  Commission,  Toronto. 
N.  R.  Ahlberg,  and  B.  I.  Boyko. 


Journal  Water  Pollution  Control  Federation,  Vol 
44,  No.  4,  April  1972,  p  634-643,  5  fig,  5  tab. 

Descriptors:  'Aerobic  digestion,  'Digestion, 
'Sludge  disposal,  Flow  rates,  Aeration,  Mixing, 
Design  criteria,  Temperature,  Nutrients,  Foaming, 
Activated  sludge,  'Waste  water  treatment,  'Treat- 
ment facilities. 
Identifiers:  'Sludge  age. 

The  validity  of  the  commonly  used  design  criteria 
for  aerobic  digestion  installations  was  investigated 
at  a  full  scale  basis  by  evaluating  7  treatment 
plants  in  the  Province  of  Ontario.  Particular  areas 
investigated  included:  (1)  biological  oxygen 
requirements;  (2)  methods  of  operation;  (3)  types 
of  treatment  plants  preceding  the  aerobic  digester; 
(4)  the  practical  operating  range  for  suspended 
solids;  (5)  supernatant  quality;  (6)  digested  sludge 
characteristics;  (7)  disposal  methods  following 
digestion;  (8)  volatile  solids  destruction;  (9) 
seasonal  operating  problems;  and  (10)  operational 
problems  related  to  ether-soluble  materials  and 
metals.  Conclusions  obtained  from  the  18  month 
study  included:  (1)  aerobic  digestion  can  produce  a 
stable  sludge;  (2)  present  air  flow  rates  of  20 
cfm/1000  ft3  are  insufficient,  and  air  flow  rates  of 
50  cfm/1000  ft3  are  necessary;  (3)  specific  oxygen 
uptake  rate,  not  volatile  solids  reduction,  should 
be  used  as  an  indicator  of  sludge  stabilization;  and 
(4)  to  insure  sludge  stability,  a  two  stage  digestion 
system  is  required  for  all  activated  sludge 
processes  except  the  extended  aeration  modifica- 
tion. (Lowry-Texas) 
W72-08703 


HYDRAULIC  MODEL  STUDIES  OF  CHLORINE 
CONTACT  TANKS, 

Illinois  State  Water  Survey,  Peoria. 

V.  Kothandaraman,  and  R.  L.  Evans. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No.  4,  April  1972,  p  625-633, 7  fig,  4  tab,  14  ref. 

Descriptors:  'Chlorination,  'Disinfection,  'Proto- 
type tests,  Laboratory  tests,  Tracers,  Dye 
releases,  Baffles,  Aeration,  Sedimentation,  Mix- 
ing, Sludge,  Microorganisms,  Hydrogen  ion  con- 
centration, 'Waste  water  treatment,  Model  stu- 
dies, 'Hydraulic  models. 

Identifiers:  'Theoretical  detention  time,  'Short- 
circuiting. 

Chlorine  contact  tanks  currently  suffer  the  short- 
comings of  dead-space  and  short-circuiting,  as 
well  as  accumulations  of  solids,  all  of  which 
generate  additional  expense  in  the  operation  of 
chlorination  facilities.  To  obtain  more  information 
about  the  process,  the  hydraulic  characteristics  of 
a  rectangular  model  contact  tank  were  studied 
using  rhodamine-B  dye  under  different  flow  condi- 
tions and  comparing  the  experimental  results  by 
statistical  methods.  Results  from  the  lab-scale  ex- 
periments indicated  that  air- mixed,  baffled  flow 
has  flow  characteristics  superior  to  those  of  baf- 
fled flow  alone  or  air-mixed  flow  alone  in  chlorine 
contact  chambers.  In  addition,  mixing  of  the  tank 
with  air  was  demonstrated  to  bring  microbes  into 
intimate  contact  with  the  chlorine,  thus  affecting 
improved  overall  tank  performance.  Provision  of 
mixing  also  eliminated  sludge  deposition  problems 
by  keeping  the  particles  in  suspension.  Air  agita- 
tion of  the  contact  tank,  at  the  pH  and  chlorine 
concentrations  normally  encountered  in  waste- 
water treatment  plants,  for  30  min.  produced  no 
detectable  chlorine  loss.  (Lowry-Texas) 
W72-08704 


ANAEROBIC  CONTROL  OF  PHOSPHATE  BY 
FERROUS  IRON, 

Notre  Dame  Univ.,  Ind.  Dept.  of  Civil  Engineer- 
ing. 

P.  C.  Singer. 

Journal,  Water  Pollution  Control  Federation,  Vol 
44,  No.  4,  April  1972,  p  663-669,  5  fig,  2  tab,  19  ref. 

Descriptors:  'Chemical  precipitation, 

'Phosphorus,      'Iron     compounds,     Analytical 
techniques,  Separation  techniques,  Filtration,  X- 
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ray  diffraction,  Solubility,  Saturation,  Anaerobic 
conditions,  Hydrogen  ion  concentration,  'Waste 
water  treatment,  'Phosphates. 

Solid  ferrous  phosphate  was  prepared  by 
precipitation  from  solutions  containing  excess  fer- 
rous perchlorate  and  sodium  di-hydrogen 
phosphate,  and  its  solubility  product  was  deter- 
mined. The  bluish-white  sediment  obtained  was 
identified  as  ferrous  phosphate  using  X-ray  dif- 
fraction techniques.  To  determine  the  relevance  of 
ferrous  phosphate  formation  as  a  mechanism  for 
the  control  of  phosphate  in  anaerobic  systems, 
samples  of  supernatant  liquid  were  collected  from: 
(a)  South  Bend  and  Mishawaka,  Indiana,  both  ci- 
ties having  waters  of  relatively  high  calcium  con- 
centrations; (b)  Pontiac,  Michigan,  where  ferric 
iron  was  employed  for  phosphate  removal  before 
primary  sedimentation;  and  (c)  Benton  Harbor, 
Michigan,  where  ferric  Lon  had  been  used  but  was 
not  in  use  at  the  time  of  the  study.  Results  of  tests 
on  each  of  these  wastewaters  indicated  that 
stoichiometric  additions  of  ferrous  iron  can 
achieve  efficient  removal  of  orthophosphate  from 
wastewater  as  ferrous  phosphate.  Since  the  solu- 
bility product  was  established  at  1.3  x  10-3,  ti  was 
obvious  that  no  appreciable  orthophosphate 
release  would  occur  under  the  reducing  conditions 
of  anaerobic  digesters,  even  at  treatment  plants 
where  ferric  iron  has  been  employed  as  a 
phosphate  precipitant.  (Lowry-Texas) 
W72-08705 


CLARIFICATION  APPARATUS  FOR  AERATED 
LAGOON, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg.  (As- 
signee). 

A.  H.  Rice,  A.  F.  Slechta,  and  A.  K.  Hsiung. 
U.  S.  Patent  No.  3,511,380,  3  p,  4  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office 
Vol.  874,  No.  2,  p  500,  May  12, 1970. 

Descriptors:  'Patents,  'Sewage  treatment, 
'Aerated  lagoons,  Pollution  abatement,  'Waste 
water  treatment,  Water  pollution  treatment,  Water 
treatment,  Water  purification,  Separation 
techniques,  Equipment,  Aeration. 
Identifiers:  'Clarification. 

A  watertight  tubular  structure  or  container  open  at 
the  top  and  supported  from  the  bottom  of  the 
lagoon,  isolates  the  interior  of  the  container  from 
the  sewage  outside.  The  top  of  the  container  is 
positioned  below  the  normal  level  of  sewage  in  the 
lagoon.  The  settling  devices  consist  of  elongate 
tubes  of  small  diameter  inclined  to  the  horizontal. 
These  are  arranged  so  that  upward  flowing  sewage 
must  pass  through  them.  (Sinha-OEIS) 
W72-08739 


APPLICATION  OF  SEWAGE  TREATMENT 
TECHNIQUES  TO  FEEDLOT  RUNOFF, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

T.  McGhee,  and  R.  L.  Torrens. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  637.  Paper  presented  at  the 
16th  Annual  Great  Plains  Waste  Water  Design 
Conference,  Omaha,  Nebraska,  March  28,  1972. 
18  p,  4  fig,  5  tab,  13  ref.  OWRR-A-022-NEB  (1). 

Descriptors:  'Biological  treatment,  'Farm  wastes, 
Feed  lots,  Cattle,  'Waste  water  treatment, 
Biochemical  oxygen  demand,  'Agricultural  ru- 
noff, 'Chemical  oxygen  demand,  'Sewage  treat- 
ment, 'Aerobic  treatment. 

Laboratory  studies  of  the  aerobic  treatment  of 
feedlot  runoff  were  conducted  to  determine  the  ef- 
fect of  such  handling  upon  waste  characteristics 
and  the  design  parameters  required  for  such  treat- 
ment. Liquid  retention  times  (organic  loading  rate) 
and  biological  solids  concentrations  were  varied. 
Studies  of  the  application  of  the  BOD  test  to  this 
waste  were  also  conducted.  Liquid  retention  times 
in  the  laboratory  system  varied  from  one  to  eight 
days.  The  conclusions  were:  (1)  An  aerobic  system 


can  effectively  treat  this  waste  with  COD  reduc- 
tions of  60  percent  or  more.  (2)  Retention  times  of 
three  days  or  more  are  adequate  to  insure  treat- 
ment of  solids  concentrations  (MLSS)  of  2000 
mg/L.  (3)  The  color  of  the  runoff  is  affected  only 
slightly  by  such  treatment.  (4)  COD  analysis  is  su- 
perior to  BOD  analysis  in  measuring  the  strength 
of  this  waste. 
W72-08740 


REUSE  OF  MUNICIPAL  WASTE  WATER, 

A.  Amramy. 

Civil  Engineering  -  ASCE,  Vol.  38,  No.  5,  p  58-61, 

1  tab,  May  1968. 

Descriptors:  'Water  treatment,  'Water  quality, 
Sanitary  engineering,  'Groundwater  recharge, 
Reclaimed  water,  'Water  reuse,  Sewage  treat- 
ment, Lagoons,  Treatment  facilities,  'Waste 
water  treatment. 
Identifiers:  'Israel,  'Dan  Region  project. 

Municipal  waste  water  should  be  regarded  as  an 
important  source  of  usable  water.  Although  waste 
water  is  degraded  in  quality  compared  with  water 
originally  supplied  to  the  municipality,  proper 
treatment  can  make  it  suitable  for  economical  ap- 
plication to  a  variety  of  uses.  The  purpose  for 
which  water  can  be  re-used  is  dependent  on  the 
treatment  and  the  quality  of  the  effluent.  For  com- 
plex projects  involving  groundwater  recharge,  it  is 
impossible  to  know  beforehand  the  degree  of 
feasibility  because  conditions  may  not  permit 
adoption  of  design  bases  from  similar  projects. 
The  Dan  Region  Project,  a  large-scale  project 
serving  the  Tel  Aviv  metropolitan  area,  was 
developed  by  an  Israeli  government  agency. 
Lagoon  effluent  is  used  for  surface  spreading  over 
dune  sand  with  a  high  coefficient  of  permeability. 
Details  of  planning,  design  and  results  are  given. 
(Bean-AWWARF) 
W72-08768 


COMBINED  COOLING  AND  BIOTREATMENT 
OF  BEET  SUGAR  FACTORY  CONDENSER 
WATER  EFFLUENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

G.  O.  G.  Lof ,  J.  C.  Ward,  and  O.  J.  Hao. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  640,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Environmental  Resources 
Center  Completion  Report  No  28,  June  30,  1971. 
81  p,  12  fig,  15  tab,  37  ref,  append.  OWRR  A-008- 
COLO(l). 

Descriptors:  'Sugar  beets,  'Cooling  water,  'Cool- 
ing towers,  'Trickling  filters,  'Biological  treat- 
ment, Water  reuse,  'Waste  water  treatment, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Oxygenation,  Aeration,  Aerobic  treat- 
ment, Cooling,  'Industrial  wastes. 
Identifiers:  'Combined  treatment,  Beet  sugar  con- 
denser water  treatment. 

Reduction  of  thermal  and  organic  pollution  by 
heated  water  from  the  direct  contact  condensers 
on  vacuum  evaporators  in  a  beet  sugar  factory  was 
studied  by  treating  samples  in  a  laboratory-size 
packed  column.  Cooling  of  the  water,  biooxidation 
of  dissolved  organic  matter  (primarily  sucrose), 
and  removal  of  nitrogen  (primarily  as  ammonia) 
were  achieved  by  counter-current  contact  between 
descending  water  and  a  rising  air  stream.  Organic 
content,  as  measured  by  COD  values,  in  a  6-inch 
tower  packed  with  a  4-foot  depth  of  0.84  inch 
Raschig  rings,  was  reduced  from  an  initial  1 10  mg/1 
to  values  of  55  and  28  mg/1  by  recirculation 
through  the  tower  for  periods  of  4  to  28  hours, 
respectively,  representing  2  to  15  cycles  through 
the  column.  COD  removal  per  effective  pass 
through  the  column  ranged  from  1 1%  to  52%  at 
COD  loading  rates  of  0.025  and  0.01 1  lbs  COD/hr, 
ft  sq,  respectively.  The  cooling  data  were  corre- 
lated by  the  equation,  Ky  a  =  0.54  G  where  Kya  is 
pounds  of  water  evaporated  per  hour,  ft  cu  of 
packing,  unit  humidity  difference,  and  G  is  lbs  air 


flow  per  hour,  ft  sq  cross  section.  Adjusted  tem- 
perature change  in  the  column  ranged  from  a  low 
of  22  degrees  (122  deg  in,  100  deg  out)  to  a  high  of 
42  degrees  (121  deg  in,  79  deg  out). 
W72-08792 


DISCUSSION  OF  'ASPECTS  CONCERNING 
THE  TREATMENT  OF  WASTEWATERS  FROM 
OIL  REFINERIES  IN  ROMANIA', 

Warsaw  Univ.  (Poland). 

W.  J.  H.  Kunicki-Goldfinger,  S.  Makowski,  and 

M.  Wiesztort. 

In:  Proceedings,  3rd  International  Conference  on 

Water   Pollution    Research,    Munich,    Germany, 

1966,  Vol  2,  p  248-256. 2  fig,  5  tab,  15  ref. 

Descriptors:  'Activated  sludge,  'Chemical 
wastes,  'Biodegradation,  Aeration,  Pseudomonas, 
Bacteria,  Toxicity,  Nutrients,  Synthesis,  Respira- 
tion, Coagulation,  Analytical  techniques,  'Waste 
water  treatment,  'Oil  wastes. 
Identifiers:  'Synthetic  activated  sludge,  'Chemi- 
cal wastes,  'Petrochemical  wastes. 

Samples  of  an  activated  sludge  were  centrif  uged  at 
low  speed  and  homogenized  in  a  mechanical 
shaker.  The  sludge  was  obtained  from  2  modifica- 
tions: (1)  adaptation  of  activated  sludge  from  com- 
munal sewage  to  the  petrochemical  wastes;  and  (2) 
adaptation  of  the  mixed  microflora  of  a  polluted 
river.  From  this  source,  bacteria  shown  to  be 
predominant  strains,  resistant  to  toxic  substances 
and  degrading  tested  compounds,  were  used  to 
produce  a  'synthetic'  activated  sludge.  These 
selected  strains  were  introduced  into  the  aeration 
tank  of  an  activated  sludge  unit  along  with  a  col- 
loidal carrier  (aluminum  or  iron  hydroxide).  These 
successful  tests  demonstrated  that  degradation  of 
petrochemical  or  refinery  wastewaters  could  be 
accomplished  using  preselected  strains  of  Pseu- 
domonas. Time  needed  for  formation  of  the  ac- 
tivated sludge  was  about  2  days,  with  the  amount 
of  bacterial  mass  required  for  inoculum  less  than 
one  gram  wet  weight  per  cubic  meter  of  aeration 
tank.  The  amount  of  colloidal  carriers  required 
was  approximately  30  liters/cubic  meter,  and  the 
possibility  exists  that  the  colloidal  carriers  may  be 
used  for  coagulation  before  biological  treatment. 
(See  also  W72-02422  and  W72-08794)  (Lowry-Tex- 

W72-08793 


DISCUSSION  OF,  'ASPECTS  CONCERNING 
THE  TREATMENT  OF  WASTEWATERS  FROM 
OIL  REFINERIES  IN  ROMANIA', 

Shinko-Pfaudler  Co.  Ltd.,  Kobe  (Japan). 
K.  Sono,  and  M.  Futaka. 

In:  Proceedings,  3rd  International  Conference  on 
Water  Pollution  Research,  1966,  Munich,  Ger- 
many, Vol  2,  p  256-259. 9  ref. 

Descriptors:  'Oily  wastes,  'Emulsions,  'Suspen- 
sions, Activated  sludge,  Microorganisms,  Coagu- 
lation, Flocculation,  Lime,  Oxidation-reduction 
potential,  Acidity,  Biochemical  oxygen  demand, 
Toxicity,  Temperature,  Organic  loading,  Salinity, 
Industrial  wastes,  'Waste  water  treatment. 

Several  points  of  information  not  in  the  paper  by 
Negulescu  are  mentioned,  namely:  (1)  oil  from 
refinery  wastes  may  be  either  emulsified  or  in  a 
free  particle  form;  (2)  adaptation  of  the  municipal 
activated  sludge  to  the  oily  wastes  was  not 
described  in  detail;  (3)  BOD  loading  in  the  aeration 
tank  was  not  specified;  (4)  temperature  change  in 
the  mixed  liquor,  an  extremely  important  parame- 
ter, was  not  stated.  Further  literature  is  cited  to 
support  Negulescu 's  report  on  the  correlation 
between  enzymatic  activity  and  treatment  effi- 
ciency. A  further  experiment  on  acetic  acid  and 
ethyl  acetate  process  wastes  was  conducted.  After 
neutralization  and  pretreatment,  an  influent  to  the 
biological  reactor  containing  800  to  900  mg/1  BOD 
was  obtained,  providing  a  BOD  loading  of  0.3  to 
0.4  kg/day/kg  MLSS.  BOD  reduction  in  excess  of 
95%  was  obtained  using  fresh  water  as  diluent,  but 
the  percentage  dropped  to  90%  when  saline  water 
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(up  to  7,500  mg/1  of  CI)  was  used  as  a  diluent.  A 
bacteriological  study  was  performed  to  determine 
the  predominant  microorganisms.  (See  also  W72- 
02422  and  W72-08793)  (Lowry-Texas) 
W72-08794 


THE  U.S.  WATER  QUALITY  PROGRAM:  BIG 
BOOST  NEEDED  FOR  R  AND  D, 

E.  E.  Dallaire. 

Civil  Engineering  -  ASCE,  Vol  41 ,  No  10,  p  81-84, 

Oct.  1971. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Public  health,  'Sewage  treatment,  'Waste 
water  disposal,  'Political  aspects,  'Research  and 
development,  'Planning,  Design,  Trace  elements, 
Federal  government,  Water  quality,  'Federal 
budget. 

A  big  boost  in  federal  R  and  D  money  is  recom- 
mended to  the  study  the  effects  of  toxicants  and 
biostimulants  on  aquatic  ecology  and  to  determine 
the  long-term  effects  of  trace  materials  in  drinking 
water  on  human  health.  The  economic  status  of 
treatment  plant  operators  should  be  upgraded. 
More  federal  emphasis  should  be  placed  on  the 
collection  and  transportation  aspects  of  sewage. 
Federal  financial  support  is  needed  to  develop 
first-rate  up-to-date  texts  on  sewage  collection  and 
treatment.  A  new  consultant-fee  system  could  pro- 
vide incentive  for  innovations.  Consulting  firms 
should  assume  some  responsibility  for  plant  opera- 
tion during  the  first  year.  (See  also  W72-08797) 
(Bean-AWWARF) 
W72-08798 


TERTIARY  WASTEWATER  TREATMENT  -  ON 
ITS  WAY, 

Greater  Chicago  Metropolitan  Sanitary  District, 

111. 

B.  Sosewitz,  and  V.  W.  Bacon. 

Civil  Engineering  -  ASCE,  Vol  39,  No  11,  p  34-36, 

Nov.  1969.  3  fig,  2  tab. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filtration,  Sewage  treatment,  'Tertiary  treat- 
ment, 'Water  reuse,  'Treatment  facilities,  Illinois, 
•Waste  water  treatment,  Design. 
Identifiers:  'Microstraining,  'Chicago  (DU). 

A  2-mgd  plant  of  the  Metropolitan  Sanitary  Dis- 
trict of  Greater  Chicago  is  yielding  design  and  cost 
criteria  for  full-scale  tertiary  wastewater  treat- 
ment. Knowing  that  a  third  stage  of  treatment 
eventually  would  be  required  at  its  three  large 
plants  of  1,900-mgd  total  capacity,  the  District 
designed  the  tertiary  facility  in  1966  and  completed 
construction  at  the  Hanover  Park  Wastewater 
Treatment  Plant.  In  continuous  operation  since 
April  1968,  the  facility's  basic  flow  line  consists  of 
rapid  sand  filtration  preceded  to  chemical  coagula- 
tion, flocculation,  settling,  and  chlorination,  and 
followed  by  post  aeration.  A  2-mgd  microstrainer, 
followed  by  chlorination,  is  in  parallel  with  the 
rapid  sand  filter.  Results  indicate  the  feasibility  of 
using  the  basic  system  to  meet  State  requirements 
of  4  mg/1  BOD  and  S  mg/1  suspended  solids,  as  well 
as  other  criteria.  Bzsed  on  experience  with  the 
Hanover  microstrainer  facility,  the  District  has  let 
two  additional  contracts  for  a  15-mgd  unit  for  in- 
stallation at  its  North  Side  Sewage  Treatment 
Works  (410  mgd  total  capacity).  (Bean-AW- 
WARF) 
W72-08800 


SEWAGE  ODOR  CONTROL  BY  LIQUH)-GAS 
EXTRACTION. 

San  Diego  Water  Utilities  Dept.,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  641.  Water  Pollution  Con- 
trol Research  Series,  July  1970,  114  p,  39  fig,  31 
tab,  24  ref.  FWPCA  Program  16050  DEX  07/70, 
Grant  WPD  135-01-67. 


Descriptors:  'Odor,  'Separation  techniques, 
'Sewage  effluents,  California,  Pilot  plants,  Air 
pollution,  Waste  treatment,  Gases,  Air-water  in- 
terfaces. Hydrogen  sulfide,  Costs,  Pollution 
abatement. 

Identifiers:  'San  Diego  (Calif),  'Liquid-gas  ex- 
traction, 'Sewage  odor  control,  Treatment  costs. 

An  investigation  into  chemical  methods  for  treat- 
ment of  foul  air  was  conducted  by  the  City  of  San 
Diego.  A  pilot  liquid-gas  contactor  was  con- 
structed of  PVC  lining  and  stainless  steel  shafting. 
Several  oxidizing  and  absorptive  chemicals  (tap 
water,  sodium  hydroxide,  calcium  hypochlorite, 
potassium  permanganate,  copper  sulfate,  copper 
chelate,  etc.)  as  well  as  biologically  active  materi- 
als, were  used  in  the  contactor  to  remove  the  foul 
odors  in  air  vented  from  the  sewage  sedimentation 
tanks.  Under  the  experimental  sulfide  levels  of  1.0 
to  20.0  ppm  H2S  (by  weight  in  the  gas)  good 
removal  was  shown  by  commercial  sodium 
hydroxide,  gaseous  chlorine  and  ammonia  ted 
copper  chelate.  Ozone,  when  used  in  conjunction 
with  other  reactive  chemicals,  helped  in  removal 
of  odors  other  than  H2S,  as  well  as  H2S.  Sodium 
hydroxide  (caustic  soda)  foamed  excessively  and 
would  require  continuous  monitoring  and  auto- 
mated feed  control.  Approximate  costs  (chemicals 
only  for  treating  1,000,000  cubic  feet  (28,318.5 
cubic  meters)  of  foul  air  range  from  $0.18  to  $46.00 
depending  on  sulfide  concentration  and  chemical 
used.  (EPA) 
W72-08825 


WASTEWATER  RECLAMATION  AT  LAKE 
TAHOE,  CALffORNIA, 

K.  R.  McDonald. 

Water  and  Sewage  Works,  Vol  112,  No  10,  p  366- 

370,  October  1965. 1  tab. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Activated  carbon,  Electrolytes,  'Waste 
water  treatment,  'Water  reuse,  'Tertiary  treat- 
ment, Flocculation,  Filtration,  Filters,  Treatment 
facilities. 

Identifiers:  'Multi-media  filters,  'Carbon  filters, 
Lake  Tahoe  (Calif),  Alum,  Poly  electrolytes. 

Transformation  of  wastewater  into  high-grade  use- 
able water  is  achieved  at  South  Lake  Tahoe's 
sewage  leclamation  plant.  The  process  includes 
flocculation;  the  floe  is  removed  by  filtration  in 
two  multimedia  pressure  separation  beds  of  spe- 
cial design.  Final  polishing  is  in  twin  columns  of 
activated  carbon.  The  plant  is  automated  and  in- 
cludes equipment  for  regeneration  of  the  carbon. 
Key  to  the  tertiary  treatment  process  is  the  addi- 
tion of  alum  and  a  polyelectrolyte  to  the  water  be- 
fore filtering.  The  10  ft.  in  diameter  by  38  ft.  long 
separation  beds  operate  under  pressure,  in  series 
at  5  gpm/sq.  ft.  Backwash  flow  is  15  gpm/sq.  ft. 
The  two  carbon  columns  operate  in  parallel.  Each 
is  12  ft.  in  diameter  and  24  ft.  high  with  14  ft.  depth 
of  carbon  bed.  (Bean-AWWARF) 
W72-08855 


INDUSTRIAL  RE-USE  OF  WATER:  AN  OPPOR- 
TUNITY FOR  THE  WEST, 

National    Association    of    Manufacturers,    New 

York.  Conservation  Committee. 

D.  W.  Cannon. 

Water  and  Sewage  Works,  Vol  111,  No  5,  p  250- 

254,  May  1964. 17  ref. 

Descriptors:  Water  treatment,  Sanitary  engineer- 
ing, 'Conservation,  'Water  reuse,  'Water  supply, 
'Industrial  water,  Oil  industry,  Industrial  plants. 

The  re-use  of  water  within  industrial  plants  is 
discussed.  Brief  reference  is  made  also  to  industri- 
al use  of  water  which  has  been  previously  used  for 
municipal  purposes;  to  agricultural  use  of  water 
previously  used  for  industrial  purposes;  and  to 
municipal  use  of  water  previously  used  for  indus- 
trial purposes.  Topics  are:  Petroleum  Industry  Re- 
Use,  Steel  Industry  Survey,  Industrial  Re-Use  In- 
creasing, Census  Surveys,  Non-Competitive 
Usage,  and  Municipal  Re-Use.  (Bean-AWWARF) 
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W72-08858 


PROGRESS    IN    TECHNOLOGY    OF    WATER 
FILTRATION, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Water 

and  Sanitary  Engineering  Dept. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08860 


IMPROVED   SLUDGE   RECARBONATION    AT 
DAYTON, 

Dayton  Div.  of  Water  Supply  and  Treatment, 

Ohio. 

R.  C.  Stout. 

Water  and  Sewage  Works,  Vol  1 10,  No  1 ,  p  23-26, 

January  1963. 

Descriptors:  'Water  treatment,  'Water  softening, 
•Lime,  'Magnesium,  'Sludge  treatment,  Treat- 
ment facilities,  Reclamation,  Calcium  carbonate, 
Ohio,  Waste  water  treatment. 
Identifiers:  'Lime  reclamation,  'Magnesium 
reclamation,  'Recarbonation,  Stack  gases, 
•Dayton  (Ohio). 

Dayton  has  the  largest  lime  reclamation  plant  in 
the  U.S.,  and  the  only  plant  where  sludge  recar- 
bonation is  used.  Magnesium  is  recovered  by 
recarbonation,  accomplished  by  passing  lime  kiln 
stack  gas,  containing  18  percent  C02,  through 
ceramic  diffusers,  the  'FDtros  Diffuser'  system. 
The  C02  combines  with  magnesium  hydroxide  to 
form  magnesium  carbonate  which  is  soluble  and 
can  be  removed  from  the  sludge  by  dewatering. 
The  remaining  sludge  is  relatively  pure  calcium 
carbonate  and  can  be  fed  to  the  kiln  for  recalcining 
into  lime.  (Bean-AWWARF) 
W72-08866 


GOALS  IN  WASTEWATER  TREATMENT, 

Wiley  and  Wilson,  Lynchburg,  Va.;  and  Virginia 
Polytechnic  Inst,  and  State  Univ.,  Blacksburg. 
M.  K.  Jones,  and  E.  M.  Jennelle. 
Water  Resources  Bulletin,  Paper  No.  72028,  Vol. 
8,  No.  2,  p  312-319,  April  1972. 5  fig,  1  tab,  4  ref. 

Descriptors:  'Waste  water  treatment,  •Biochemi- 
cal oxygen  demand,  'Chemical  oxygen  demand, 
•Carbohydrates,  Control,  Pollution  abatement, 
Effluents. 

Identifiers:  'Pollution  parameter,  Waste  water 
strength,  Organic  carbon,  Total  organic  carbon. 

Within  a  few  years  all  domestic  wastewater  ef- 
fluents in  the  United  States  will  be  subjected  to  a 
minimum  of  a  properly  operated  primary  and 
secondary  treatment  process.  This  implies  a  very 
high  degree  of  removal  of  the  more  readily  biologi- 
cally degradable  material  as  measured  by  the  BOD 
test.  This  practice  will  to  a  large  degree  negate  the 
value  of  the  BOD  test  as  a  pollution  parameter.  Or- 
ganic carbon  appears  to  be  a  more  suitable  mean: 
for  determining  the  strength  of  a  wastewater  or  foi 
controlling  the  operation  of  physical  and  chemica 
treatment  processes.  Studies  were  conducted  tc 
determine  the  effect  of  time  of  passage  on  the  ratic 
or  organic  carbon  to  BOD,  COD  and  car 
bohydrate.  The  ratio  was  found  to  vary  with  botl 
time  and  the  state  of  the  sample.  The  carbon  con 
tent  was  reduced  to  a  lesser  degree  than  the  othe 
parameters.  Organic  carbon  content  appears  t< 
correlate  better  with  COD  than  with  BOD.  The  ef 
ficiency  of  a  chemical  precipitation  process  can  b 
determined  on  the  basis  of  organic  carbo 
removal.  (Strachan-Chicago) 
W72-08958 


NEW      TRENDS      IN      WATER-RESOURCE 
DEVELOPMENT, 

Wright-McLaughlin  Engineers,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08960 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Ultimate  Disposal  of  Wastes — Group  5E 


STUDY  OF  REUTILIZATION  OF  WASTE- 
WATER RECYCLED  THROUGH  GROUND- 
WATER, 

Eastern  Municipal  Water  District,  Hemet,  Calif. 
For  primary  bibliographic  entry  see  Field  03C. 
W72-08982 


INFORMATION  RESOURCE:  WATER  POLLU- 
TION CONTROL  IN  THE  WATER  UTILITY  IN- 
DUSTRY, 

American  Water  Works  Association  Research 
Foundation,  New  York. 
H.  A.  Faber,  and  A.  D.  Nardozzi. 
Copy  available  from  GPO  Sup  Doc,  $1.50; 
microfiche  from  NTIS  as  PB-209  860,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  November  1971,  168  p,  5 


fif 


fig,  19  tab,  99  ref.  EPA  Program  12120  EUR  1 1 


Descriptors:  'Sludge  disposal,  'Sludge  treatment, 
Water  treatment,  Information  exchange,  Utilities, 
Surveys,  Regulation. 

Identifiers:  'Information  clearing-house,  Informa- 
tion dissemination. 

The  accomplishments  are  described  of  a  program 
conducted  to  organize,  coordinate,  and  dis- 
seminate information  on  new  or  modified  sludge 
treatment  technology  for  water  treatment  plant 
wastes.  The  reliable  control  of  these  potential  pol- 
lutants is  of  increasing  importance  with  the  enact- 
ment and  enforcement  of  more  stringent  pollution 
control  legislation.  The  report  contains  informa- 
tion on  research,  engineering,  plant  operation,  and 
regulatory  aspects  of  the  problem.  A  Project  Ad- 
visory Committee  provided  recommendations  for 
development  of  information  resources,  and 
assisted  the  Research  Foundation  in  structuring  an 
information  clearinghouse.  The  report  describes 
current  research  activities  and  new  approaches  for 
characterizing  and  reducing  water  treatment  plant 
waste  volumes.  A  program  was  initiated  to  evalu- 
ate the  applicability  of  polymers  as  primary  coagu- 
lants, coagulant  aids,  and  sludge  conditioning 
agents.  A  Sub-Committee  was  established  to 
prepare  uniform  sampling,  analysis  and 
categorization  techniques  for  water  utility  sludges. 
Each  program  is  in  progress.  Surveys  were  dis- 
tributed to  water  utilities  and  regulatory  agencies 
to  provide  information  on  sludge  treatment 
methods  and  requirements.  (EPA  abstract) 
W72-08983 


MAXIMIZING  STORAGE  IN  COMBINED 
SEWER  SYSTEMS. 

Seattle  Metropolitan  Municipality,  Wash. 

Copy  available  from  GPO  Sup  Doc,  $1.75; 
microfiche  from  NTIS  as  PB-209  861,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  December  1971,  227  p, 
64  fig,  25  tab,  54  ref.  EPA-WQO  Contract  No.  13- 
WASH-1,  Project  No.  11022-ELK  12/71. 

Descriptors:  'Waste  storage,  'Water  pollution 
control,  'Regulation,  'Computer  programs,  Over- 
flow, Infiltration,  Flow  separation,  Sampling, 
Computer  models,  Storm  runoff,  Storage  tanks, 
Construction,  Telemetry,  Monitoring,  Calibra- 
tions, Rainfall  intensity,  Water  pollution  sources, 
Water  pollution  effects,  Operations,  Maintenance, 
Waste  water  treatment,  Waste  water  disposal, 
Washington,  'Control  systems,  'Combined 
sewers. 
Identifiers:  'Seattle  (Washington). 

A  major  portion  of  the  Seattle  Metro  area's  com- 
prehensive sewage  collection  and  treatment  plan 
launched  in  1958,  included  improvements  to  an  ex- 
isting combined  sewer  system  within  Seattle's  city 
limits.  Initial  plans  included:  (1)  interception  and 
treatment  of  raw  sewage  flowing  to  saltwater 
points,  (2)  regulation  of  combined  flows  to  utilize 
all  available  trunk  storage  and  (3)  construction  of 
temporary  storage  tanks  at  freshwater  overflow 
points.  In  1968,  a  $70  million  sewer  separation  pro- 
ject was  approved  and  will  enlarge  system  storage 


by  reducing  storm  inflow.  All  construction  has 
been  completed  in  an  effort  to  demonstrate  the 
feasibility  of  applying  computer-control  concepts 
to  theoretically  make  maximum  use  of  all  available 
storage  within  a  collection  system.  Automatic  and 
manual  sampling  programs  are  monitoring  over- 
flows and  adjacent  waters.  Accumulated  and 
analyzed  data  shows  dramatic  improvements  in 
receiving  water  quality  resulting  from  interception 
and  treatment  phases  of  construction.  Analysis  of 
separation  monitoring  data,  projects  a  50-70% 
reduction  in  pollutant  loading  to  fresh  water  from 
combined  sewer  overflows.  Overflow  volume, 
frequency  and  quality  factors  are  established  to 
serve  as  a  basis  for  measuring  the  performance  of 
the  control  system  as  it  leaves  the  instrumented 
local  control  phase  and  begins  the  totally  com- 
puter-managed phase.  (EPA  abstract) 
W72-08984 


ODL  SKIMMER  WITH  OSCDLLATABLE  CHtCU- 
LAR  LOOP, 

E.  L.  Brill,  and  B.  M.  Brill. 

U.  S.  Patent  No.  3,640,394,  4  p,  11  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  895,  No.  2,  p  516,  February  8, 1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Pollution  abatement,  Water  pollution  treatment, 
Water       pollution,       Equipment,        Separation 
techniques,  Skimming. 
Identifiers:  Oil  skimmers. 

An  apparatus  is  provided  for  skimming  oil  or  float- 
ing substances  from  a  water  surface.  An  oscillata- 
ble  circular  loop  is  gripped  at  its  upper  edge  by  a 
pair  of  rolls  rotating  in  opposite  directions.  The 
rolls  rotate  the  loop  in  its  own  plane  causing  it  to 
pass  into  and  out  of  the  water  and  to  attract 
hydrophobic  material  such  as  oil.  The  oil  is  lifted 
by  the  coil  and  squeezed  out  upon  passing  through 
the  rolls.  It  may  be  separated  by  a  scraper  or  a 
blast  of  air.  (Sinha-OEIS) 
W72-09019 


APPARATUS  AND  METHOD  FOR  CONFINING 
AND  COLLECTING  OIL  FLOATING  ON  A 
WATER  SURFACE, 

H.  D.  Spandau. 

U.  S.  Patent  No.  3,641,771,  5  p,  14  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  895,  No.  3,  p  829,  February  15, 1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Water  pollution  treatment,  Flotsam,  Pollution 
abatement,  Water  pollution,  Separation 
techniques,  Equipment,  Barriers. 

A  buoyant  toroidal  body  forms  a  surface  and  sub- 
surface barrier  to  confine  oil  floating  on  a  water 
surface.  It  is  formed  from  a  series  of  gas  inflated 
segments  connected  end  to  end.  The  couplings 
between  the  segments  may  be  disconnected  to  pro- 
vide free  passage  of  barges  and  other  vessels  to 
and  from  the  surrounded  oil  spill  area.  The 
deflated  segments  may  be  transported  by  aircraft 
to  the  required  location  where  they  may  be  rein- 
flated  and  assembled.  (Sinha-OEIS) 
W72-09020 


SEWAGE  TREATMENT  PLANT, 

Pollution  Control,  Inc.,  Cincinnati,  Ohio.  (As- 
signee). 

U.  S.  Patent  No.  3,525,436,  3  p,  4  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  877,  No.  4,  p  822,  August  25,  1970. 

Descriptors:  'Patents,  'Sewage  treatment,  'Aera- 
tion, Water  pollution  treatment,  Water  pollution, 
•Waste  water  treatment,  Waste  water,  Pollution 
abatement,  Equipment,  Separation  techniques, 
Skimming,  'Treatment  facilities. 

The  sewage  treatment  plant  consists  of  an  aeration 
tank  and  a  clarifier  receptacle.  The  nozzle  within 


the  aeration  tank  releases  a  flow  of  air  into  the 
liquid  sewage.  A  device  for  skimming  of  floating 
debris  is  provided.  (Sinha-OEIS) 
W72-09024 


WATER  PURD7ICATION  PROCESS, 

R.  A.  Willihnganz. 

U.  S.  Patent  No.  3,494,864,  2  p,  2  ref;  Patent  Ab- 
stracts Section,  Official  Gazette,  Vol.  871 ,  No.  2, 
p  571,  February  10,  1970. 

Descriptors:  'Patents,  Water  purification,  'Oil 
wastes,  'Flocculation,  Oily  water,  Bubbles,  Flota- 
tion, Sedimentation,  Separation  techniques,  Solid 
wastes,  Water  pollution,  Water  pollution  treat- 
ment, Pollution  abatement,  'Waste  water  treat- 
ment. 
Identifiers:  Aluminum  hydroxide. 

A  process  is  described  for  the  removal  of  insoluble 
pollutants  from  water  by  using  aluminum  hydrox- 
ide. The  slurry  of  aluminum  hydroxide  and  the  pol- 
lutant is  treated  with  an  alkali  to  convert  the  alu- 
minum hydroxide  to  a  water  soluble  aluminate 
salt.  This  is  done  at  elevated  temperatures  with 
agitation.  The  oily  materials  will  form  an  immisci- 
ble layer  which  separates  readily  from  the  alu- 
minate salt  solution  and  can  be  removed  and 
reclaimed.  The  particulate  solids  can  be  removed 
by  sedimentation,  centrifugation  or  filtration.  (Sin- 
ha-OEIS) 
W72-09029 


PULP  MILL  INTERNAL-EXTERNAL  POLLU- 
TION CONTROL  ECONOMIC  MODELLING 
FOR  RECEIVING  WATER  PROTECTION, 

EKONO,  Seattle,  Wash. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09070 


MINIMUM     COST     REGIONAL     POLLUTION 
CONTROL  SYSTEMS, 

Michigan  Univ.,   Ann  Arbor.   School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09075 

5E.  Ultimate  Disposal  of  Wastes 


A     TECHNICAL     EVALUATION     OF     LAND 

DISPOSAL   OF   WASTE   WATERS   AND   THE 

NEEDS  FOR  PLANNING  AND  MONITORING 

WATER    RESOURCES    IN    DANE    COUNTY, 

WISCONSIN. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08557 


MARINE     WASTE     DEPOSITS     NEAR     NEW 
YORK, 

State  Univ.  of  New  York,  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08803 


HARDNESS,  TENSDLE  STRENGTH,  AND  IM- 
PACT TOUGHNESS  OF  RESERVOIR  SAND- 
STONE AT  EXTREME  TEMPERATURES, 

Bureau  of  Mines,  Morgantown,  W.  Va.  Morgan- 
town  Energy  Research  Center. 
For  primary  bibliographic  entry  see  Field  08E. 
W72-08813 


DREDGING  DISPOSAL:  REAL  OR  IMAGINA- 
RY DILEMMA, 

Corps  of  Engineers,  Boston,  Mass.  New  England 
Div. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-08955 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


5F.  Water  Treatment  and 
Quality  Alteration 


NEW  WASTEWATER  TREATMENT 

PROCESSES  •  EPA  ENCOURAGES  ADOPTION, 

Environmental  Protection  Agency,  Washington, 

D.C.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08617 


FILTRATION3    1.    THE    SIGNIFICANCE    OF 
THEORY, 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  OSD. 

W72-08618 


FILTRATION:  2.  EXPERIMENTAL  DEVELOP- 
MENTS, 

Water  Research  Association,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08619 


THE  SOFTENING  OF  BUNTER  SANDSTONE 
WATERS  AND  RIVER  WATERS  OF  VARYING 
QUALITIES  IN  PELLET  REACTORS, 

Fylde  Water  Board,  Blackpool  (England). 

M.  A.  Hilson,  and  F.  Law. 

Journal  of  Water  Treatment  and  Examination, 

Vol.  19,  Part  1 ,  p  32-50, 1970.  5  fig,  1  tab,  2  ref. 

Descriptors:   'Water  treatment,   *Water  quality, 
Sanitary  engineering,  'Water  softening,  Design, 
Economics,  Costs,  Lime,  Rivers,  Pilot  plants. 
Identifiers:   'Pellet  reactor  process,  'Sandstone 
waters,  England. 

The  experiences  of  the  Fylde  Water  Board  in  the 
operation  of  a  full  scale  plant  softening  borehole 
water  by  the  pellet  reactor  process  are  described. 
Pilot  plant  investigations  of  the  feasibility  of  the 
process  in  the  softening  of  river  waters  are 
discussed.  The  economics  of  the  process  and  the 
direction  of  future  investigation  and  development 
are  outlined.  Some  advantages  of  the  pellet  reactor 
are  listed:  (a)  About  95  per  cent  of  the  hardness 
removed  is  in  the  form  of  easily  handleable  pellets 
thus  reducing  enormously  the  sludge  disposal 
problem.  The  surplus  pellets  are  sold;  (b)  Plant 
required  is  more  compact  and  less  costly  than  a 
conventional  softening  plant;  (c)  No  coagulant  is 
required.  This  reduces  both  capital  and  operational 
costs  and  also  alleviates  the  sludge  problem. 
Limitations  of  the  pellet  reactor  are  listed  also:  (a) 
Only  calcium  temporary  hardness  can  be  removed 
by  this  process.  Magnesium  hydroxide  is  not 
crystalline  and  is,  therefore,  carried  over  from  the 
reactors;  (b)  In  the  original  design  the  process 
required  more  control  than  the  conventional 
process.  However,  present  work  on  reactor  design 
indicates  that  this  may  not  be  so.  The  plant  is  now 
manned  only  from  0800  to  1630  daily.  Discussion 
includes  differences  between  the  pellet  and  con- 
ventional plants,  designs  of  the  reactors,  lime  dos- 
ing, effect  of  pellet  size,  control  of  pellet  size, 
chemical  aspects  and  economics.  (Bean-AW- 
WARF) 
W72-08620 


DEVELOPMENTS  IN  TREATMENT  OF  RIVER 
THAMES  WATER  AT  STAINES, 

South  West  Suburban  Water  Co.  (England). 

J.  Jeffery. 

Journal  of  Water  Treatment  and  Examination, 

Vol.  20,  Part  1 ,  p  52-63,  1971.  6  tab,  5  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filtration,  Water  quality,  Flow  rates,  'In- 
strumentation,     'Laboratories,     Taste,      Odor, 
Design,  'Treatment  facilities,  'Filters,  Rivers. 
Identifiers:  'Granular  carbon  filters. 


Various  changes  in  the  plant  are  described  and 
quality  of  water  produced  is  detailed  for  the  period 
1963-9.  Conclusions  are:  (a)  Results  justify  the 
decision  made  in  1969,  that  slow-sand  filters  need 
no  longer  form  a  part  of  the  treatment  system,  (b) 
Information  provided  by  better  instrumentation  is 
a  very  important  factor  in  the  improved  per- 
formance of  sedimentation  and  rapid  gravity  filtra- 
tion which  in  turn  is  the  main  justification  for  the 
above  decision,  (c)  Results  have  shown  that  the 
treatment  plant  can  be  operated  at  much  higher 
rates  than  those  for  which  it  was  designed.  This 
may  raise  further  problems  over  a  long  period  of 
operation.  The  solution  of  these  problems  may  in- 
volve methods  which  are  only  rarely  used  at 
present,  such  as  granular  carbon  filters  for  taste 
and  odor  control,  (d)  Whatever  method  of  treat- 
ment is  in  use,  the  key  requirement  is  information 
on  the  performance  of  the  process  which  makes 
control  possible.  This  can  come  only  from  well 
chosen  instrumentation  of  the  treatment  plant 
backed  up  by  a  well  equipped  and  well  staffed 
laboratory  and  instrument  section.  (Bean-AW- 
WARF) 
W72-08621 


DESIGNING      LAUNDERS     FOR     SETTLING 
TANKS, 

Hefter  (Harry  O.)  Associates,  Inc.,  Chicago,  DJ. 
C.  A.  Lee. 

Civil  Engineering  -  ASCE,  Vol.  40,  No.  8,  p.  69, 
August  1970.  3  fig. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, Design,  'Sedimentation,  'Laundering,  Set- 
tling basins. 
Identifiers:  'Settling  tanks. 

The  use  of  launders  in  settling  tanks  introduced 
time  elements  depending  upon  the  spacing.  An 
equation  covering  the  effect  of  launders  can  be 
used  to  produce  an  arrangement  that  can  increase 
the  time  devoted  to  the  settling  of  material.  (Bean- 
AWWARF) 
W72-08623 


CORROSION,  WATER  COMPOSITION  AND 
WATER  TREATMENT, 

British  Non-Ferrous   Metals  Research  Associa- 
tion, London  (England). 
H.  S.  Campbell. 

Journal  of  Water  Treatment  and  Examination, 
Vol.  20,  Part  1,  p  1 1-25, 1971.  1  fig,  18  ref. 

Descriptors:  'Distribution  systems,  'Water  treat- 
ment, Sanitary  engineering,  'Corrosion,  Hardness 
(Water),  Hydrogen  ion  concentration,  Chlorine, 
Copper,  Water  softening,  Aeration. 
Identifiers:  Dezincification,  Brass,  Galvanized 
steel. 

The  influence  of  water  composition  and  of  com- 
mon water  treatment  procedures  on  the  corrosion 
of  metals  in  water  distribution  systems  and  plumb- 
ing systems  are  discussed.  General  aspects  of 
water  composition,  the  effects  of  water  composi- 
tion on  corrosion  of  the  more  commonly  used 
metals,  and  the  effects  of  flocculation,  softening, 
and  other  water  treatments  are  described.  A  rough 
classification  of  supply  waters  into  four  groups, 
indicative  of  their  corrosion  properties,  is  sug- 
gested. (1)  Deep  well  waters  from  chalk  or  sand- 
stone, characteristically  hard  with  very  low  or- 
ganic content.  Treatment  usually  is  only  chlorina- 
tion,  plus  aeration  to  remove  C02.  Usually  the 
waters  are  satisfactory  for  galvanized  steel,  give 
little  trouble  from  dezincification  except  of  ball- 
valve  seating  and  may  produce  pitting  in  copper 
tanks  or  pipes  containing  carbon  films.  (2)  Upland 
surface  waters,  are  soft  and  have  a  low  pH.  Con- 
ventional treatment  produces  water  that  is  too  soft 
to  be  satisfactory  with  galvanized  steel  but  nor- 
mally will  give  no  trouble  with  copper.  Dezincifi- 
cation may  or  may  not  be  a  problem  depending  on 
the  levels  of  chloride  and  temporary  hardness.  (3) 
Slow  sand  filtered  river  waters,  are  usually  hard 
with  high-colloidal  organic  content.  They  lay  down 


protective  carbonate  scales.  Normally  they  con- 
tain the  organic  inhibitor  of  corrosion  of  copper. 
Galvanized  steel,  copper  and  duplex  brass  can  all 
be  safely  used  in  waters  of  this  type.  (4)  Lime  sof- 
tened waters  produce  meringue  dezincification  of 
duplex  brass  and  are  liable  to  give  trouble  with  gal- 
vanized steel  since  they  cannot  form  carbonate 
scale.  Because  of  high  pH  pitting  corrosion  of 
copper  does  not  occur.  (Bean-AWWARF) 
W72-08624 


SOFTENING  OF  CHALK  WELL  WATER  AND 
RIVER  WATER  IN  A  PELLET  REACTOR  FOL- 
LOWED BY  UPWARD  FLOW  SAND  FDLTRA- 
TION, 

Sutton  District  Water  Co.  (England). 
E.  G.  B.  Glenhill,  and  A.  W.  H.  McCanlis. 
Journal  of  Water  Treatment  and  Examination, 
Vol.  19,  Part  1,  p  51-69, 1970. 6  fig,  1  tab. 

Descriptors:  'Water  treatment,  Water  quality, 
Sanitary  engineering,  'Water  softening,  Design, 
Economics,  Costs,  'Treatment  facilities.  Pilot 
plants,  Rivers,  Wells,  'Filtration. 
Identifiers:  'Pellet  reactor  process,  'Chalk  well 
waters,  England. 

The  Sutton  District  Water  Company  is  under 
statutory  obligation  to  soften  water  to  a  hardness 
below  129  mg/1.  Three  types  of  softening  plants 
have  been  in  operation  for  years  (Clark's  batch 
plant,  Haines  continuous  softening  plant  with 
cloth  filters,  and  two  Spaulding  precipitation  units) 
but  in  modernizing  it  was  decided  to  replace  the 
Clark  and  Haines  plants  with  pellet-type,  lime-sof- 
tening, reactor  plants.  Such  plants  have  been  in 
operation  on  an  industrial  scale  for  many  years, 
but  they  are  comparatively  new  for  the  treatment 
of  water  for  public  supply.  A  2300  m3/d  unit  was 
purchased  in  1963  and  tested  in  two  locations.  An 
Immedium  Filter  was  added  in  the  second  of  these 
tests.  This  type  of  pellet  reactor  is  highly  satisfac- 
tory for  the  waters  which  require  softening  by  the 
company.  Installation  of  a  hydraulic  separator 
considerably  lengthened  periods  during  which 
good  softening,  stabilization  and  clear  water  can 
be  produced.  The  production  of  free-flowing  and 
almost  self-drying  chalk  pellets  or  grits,  whose 
size  can  be  controlled,  and  which  are  easy  to  han- 
dle, represents  a  great  improvement  upon  the 
production  of  fine  chalk  powder  which  is  expen- 
sive to  dry  and  calcine.  The  Immedium  Filter  (up- 
flow)  has  been  satisfactory  as  a  polishing  filter. 
(Bean-AWWARF) 
W72-08626 


A  SURVEY  OF  AMBSALS  IN  DISTRIBUTION 
SYSTEMS, 

Sussex  River  Authority  (England). 

L.  C.  Smalls,  and  G.  F.  Greaves. 

Journal  of  Water  Treatment  and  Examination, 

Vol.  17,  part  3,  p  150-183, 1968.  4  fig,  1  tab,  18  ref. 

Descriptors:  'Distribution  systems,  'Water  treat- 
ment, 'Public  health,  Water  quality,  Sanitary  en- 
gineering, Taste,  Odor,  Organic  matter,  'Aminals, 
Insects,  Midges,  Snails,  Mollusks,  Shrimp, 
Rotifers,  Mussels,  Microorganisms. 
Identifiers:  Sponges,  Leeches,  Flatworms, 
Roundworms,  England. 

Extensive  biological  data  are  presented  on  various 
sponges,  'jellyfish',  pipe-mosses,  rotifers,  flat- 
worms,  roundworms,  true  worms,  leeches,  water- 
fleas  of  Daphnia  and  Cyclops  types,  'seed 
shrimps,'  freshwater  shrimps,  water  mites,  water- 
bears,  insects,  midge  and  fly  larva,  water  beetles, 
water  bugs,  molluscs  (snails)  and  bivalves  (mus- 
sels). Animals  occurring  in  the  mains  cause 
aesthetic  objections  but  are  not  known  to  involve 
risks  to  public  health.  They  may  give  rise  to  com- 
plaints by  appearance  at  taps,  by  discoloring  the 
water  or  possibly  by  causing  tastes  and  odors 
Most  infestations  are  by  animals  that  have  passe 
through  the  treatment  works.  Insects  may  enter 
via  service  reservoirs.  Underground  supplies 
generally  contain  fewer  species  and  smaller  num 
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bers  of  organisms  than  surface  derived  supplies. 
The  food  supplies  for  the  animals  are  either 
suspended  organic  matter  or  dissolved  organic 
matter  which  could  be  made  available  to  the 
animals  by  microorganisms.  Low  flows  in  mains 
permit  particulate  food  to  settle  out  thus  real  and 
hydraulic  dead-ends  often  support  large  popula- 
tions. Badly  encrusted  mains  provide  crevices  in 
which  animals  can  shelter  from  increased  flows. 
Populations  vary  by  season  and  presence  of  com- 
peting species.  Stable  populations  may  exist  which 
do  not  cause  trouble  until  conditions  favorable  to 
their  proliferation  occur.  Increased  populations 
which  are  left  unchecked  can  lead  to  consumer 
complaints;  Control  measures  are  available  but  the 
species  and  its  habits  should  be  studied  before 
deciding  on  which  method  of  control  to  employ. 
(Bean-AWWARF) 
W72-08627 


THE  PROBLEM  OF  VIRUSES  IN  WATER, 

Metropolitan  Water  Board,  London  (England). 
S.  F.  B.  Poynler. 

Journal  of  Water  Treatment  and  Examination, 
Vol.  17,  Part  3,  p  187-198,  1968. 1  tab,  36  ref . 

Descriptors:  Water  quality,  Sanitary  engineering, 
•Public  health,  'Water  treatment,  "Diseases, 
•Viruses,  Disinfection,  Filtration,  Flocculation, 
Percolation,  Storage,  Rivers. 

Viruses  known  to  be  transmitted  in  water  and  the 
others  known  to  be  present  in  waters  are 
described.  Problems  caused  by  viruses  in  water, 
the  enteroviruses  in  sewage  and  sewage  effluents, 
and  virus  pollution  of  rivers  are  discussed.  The  ef- 
fects of  storage,  soil  percolation,  primary  sand  fil- 
ters (rapid  or  gravity  filters),  flocculation,  and 
sand  filtration  at  slow  rates  are  described.  Disin- 
fection methods  are  evaluated.  (Bean-AWWARF) 
W72-08628 


DIATOMITE  FILTRATION  OF  GOOD  QUALI- 
TY SURFACE  SUPPLIES, 

Johns-Manville  Products  Corp.,  Manville,  N.J. 

D.  W.  Davis,  T.  S.  Brown,  S.  Syrotynski,  and  E. 

Henderson. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol 65, 1969,  p  133-139,  3  fig,  2  tab,  10  ref. 

Descriptors:  'Diatomaceous  earth,  *Filtration, 
•Separation  techniques,  Turbidity,  Suspended 
solids.  Algae,  Pilot  plants,  Head  loss,  Permeabili- 
ty, Temperature,  Operation  and  maintenance, 
Design  criteria,  'Water  treatment,  *New  York, 
Water  purification. 
Identifiers:  'Massena  (NY). 

The  design  of  diatomaceous  earth  filters  for  water 
purification  still  requires  pilot  plant  data  on  the  ac- 
tual filtration  characteristics  of  each  water  to  be 
filtered.  In  addition,  the  traditional  approach  to 
diatomite  filtration  uses  body  feed  levels  ex- 
pressed as  a  ratio  of  milligram s/Uter  of  body  feed 
to  the  measured  turbidity.  However,  full  scale 
operational  data  obtained  at  the  Massena,  New 
York  Water  Treatment  Plant  have  demonstrated 
that  the  body  feed  to  turbidity  required  for 
economic  operation  is  much  higher  than  the  range 
of  2-5  commonly  found  to  be  desirable  at  other  lo- 
cations. Since  these  problems  were  anticipated, 
measurements  of  the  water  quality  by  direct 
microscopic  counts  was  also  employed,  and  sub- 
sequent investigations  revealed  that  the  total  count 
variations  exerted  a  greater  influence  on  the  filter 
performance  than  the  turbidity  (optically  mea- 
sured). Further  items  for  consideration  when 
planning  an  experimental  program  to  obtain  design 
data  include:  (1)  review  of  historical  data;  (2)  use 
of  a  wide  enough  variation  of  body  feed  levels  and 
filter  aids  to  preclude  excessive  extrapolation;  and 
(3)  tests  should  be  run  at  times  of  poorest  feed 
water  quality.  (Lo wry-Texas) 
W72-08686 


ALGAL  REMOVAL  WITH  A  DIATOMACEOUS 
EARTH  REVERSIBLE  CAKE  FILTER, 

Granger  Filter  Co.,  Wakefield,  Mass. 

J.  G.  Brown. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol  65, 1969,  p  128-132, 1  tab,  7  ref. 

Descriptors:  *Algae,  'Filtration,  'Diatomaceous 
earth,  Separation  techniques,  Pressure,  Flow 
rates,  Sludge,  Slurries,  Automatic  control,  Piping 
systems  (Mechanical),  Cleaning,  Cost  analysis, 
Water  purification,  'Water  treatment. 
Identifiers:  'Algae  harvesting,  *Diatomite  filtra- 
tion. 

Lagoon  waters  containing  varying  concentrations 
of  green  algae  were  filtered  through  a  standard 
Granger  C-33  reversible  filter  with  diatomite 
precoat  at  high  velocity  during  a  10  week  pilot 
plant  test.  The  filter  cloth  comprised  22  square  feet 
and  was  made  of  monofilament  polypropylene. 
The  pilot  plant  included  an  automatic  cycle  con- 
troller with  air  operated  valves,  and  a  diatomite 
slurry  handling  system  including  a  sludge  pump, 
lift  pump,  and  an  agitated  diatomite  settling  and 
decanting  tank.  The  success  of  the  self-plugging 
backwash  of  the  reversible  filtration  process  was 
demonstrated,  as  was  the  effectiveness  of  using 
high  internal  filter  velocities,  low  pressure  drops 
across  the  cake,  and  smooth  monofilament 
polypropylene  cloth.  Filtrate  averaged  10  ppm  of 
algae,  while  the  recycled  concentrated  stream  con- 
tained 500  ppm  of  algae.  Total  costs  for  removal  of 
0.54  lb  algae/ 1000  gallons  using  2.2  lb  of 
diatomite/lb  of  algae  were  estimated  at  8.6  to  13.6 
cents/1000  gallons  processed.  After  10  weeks  of 
nearly  continuous  operation,  the  filter  did  not 
require  cleaning.  The  experience  in  operation 
acquired  from  the  pilot  plant  tests  will  hopefully 
make  the  economics  of  the  process  even  more  at- 
tractive. (Lowry-Texas) 
W72-08688 


THE  TREATMENT  OF  LOW  QUALITY  WATER 
SUPPLIES:  BATCH  AND  CONTINUOUS  FOAM 
SEPARATION, 

Kentucky  Univ.,  Lexington. 
R.  B.  Grieves,  and  W.  L.  Conger. 
Chemical  Engineering  Progress  Symposium  Se- 
ries, No.  97,  Vol  65,  1969,  p  200-206,  5  fig,  1  tab, 
10  ref. 

Descriptors:  *Turbidity,  'Suspended  solids, 
•Flotation,  Separation  techniques,  Surfactant, 
Adsorption,  Activated  carbon,  Chlorination,  Flow 
rates,  Research  and  development,  Laboratory 
tests,  Cost  analysis,  Waste  water  treatment, 
•Water  treatment,  *Foam  separation. 

A  3  liter  capacity  batch  foam  separation  unit  was 
used  to  determine  the  feasibility  of  clarifying  high 
turbidity  natural  waters  by  the  foam  separation 
process.  With  the  batch  unit,  raw  waters  ranging 
from  20  to  250  Jackson  candle  units  were  success- 
fully treated  with  a  maximum  of  45  mg/1  of  a  ca- 
tionic  surfactant  (cetyldimethyl-benzylammonium 
chloride)  and  25  min  of  aeration  time  at  3 
liters/min.,  delivered  at  3  to  15  lb/m2  gauge. 
Residual  turbidities  of  less  than  5  JTU  were 
achieved  at  residual  surfactant  concentrations  of 
less  than  1 .0  mg/1 .  A  continuous  flow  unit,  consist- 
ing of  dissolved  air  flotation,  column  adsorption 
with  activated  carbon,  and  terminal  hypochlorite 
disinfection  was  also  tested.  Turbidities  were 
reduced  from  150  JTU  to  5  JTU  with  45  mg/1  of 
surfactant,  4.6  liter/min  air  flow,  and  a  50  min  de- 
tention time.  Air  to  liquid  feed  ratio  was  about  175. 
Surfactant  cost  was  37  cents/1000  gal.  The  process 
was  rather  insensitive  to  pH,  temperature,  and 
water  quality,  as  well  as  simple  to  operate  in  terms 
of  equipment  and  controls.  (Lowry-Texas) 
W72-08693 


OZONE  DISINFECTION, 

Harris  (Weldon  C.)  and  Associates,  Doylestown, 

Pa. 

W.  C.  Harris. 


Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No.  3,  March  1972,  p  182-183,  2  fig,  3 
ref. 

Descriptors:  'Potable  water,  'Microorganisms, 
'Ozonation,  Oxidation,  'Disinfection,  Chlorina- 
tion, Mixing,  Solubility,  Cost  analysis,  Safety, 
'Water  treatment. 

Much  interest  has  been  developed  in  the  process 
of  ozonation  since  at  least  15  major  companies 
which  produce  bottled  water  are  currently  using 
the  process.  At  concentrations  of  0.5  mg/1  ozone 
exhibits  a  'flash  point*  after  which  no  living  organ- 
isms remain.  Because  of  the  rapid  disinfection  pro- 
perties of  ozone,  contact  times  for  disinfection 
usually  range  from  5-10  min.,  based  upon  bacterial 
quality.  Ozone  in  a  2.5-5.0  mg/1  dosage  is  suffi- 
cient to  disinfect  even  poor  quality  surface  sup- 
plies, but  even  in  the  highest  dosages  used,  the 
ozone  disappears  from  the  water  in  1/2  hour.  By  its 
nature  and  its  production  techniques,  as  well  as  its 
pungent  odor,  ozone  is  one  of  the  safest  of  water 
treatment  chemicals  to  produce  and  apply.  An  ap- 
plication of  the  City  of  Strasburg,  Pennsylvania,  to 
use  ozone  for  water  supply  disinfection  was  ap- 
proved after  study  of  the  bottled  water  plants 
using  ozone  demonstrated  that  no  chlorine 
residuals  were  necessary  when  ozone  is  used  in 
small  looped  systems.  Ozone  will  be  produced  at 
the  Strasburg  plant  for  $4.35/mil.  gal.  (Lowry-Tex- 

W72-08696 


SOME     RECENT     ADVANCES     IN     WATER 
TREATMENT  TECHNOLOGY, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-08697 


DESIGNING  FILTRATION  PLANT  WASTE- 
-DISPOSAL  SYSTEMS, 

Weston  (Roy  F.),  Inc.,  Roslyn,  N.Y. 
J.  A.  DeFillippi. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No.  3,  March  1972,  p  185-187,  3  fig. 

Descriptors:  'Sludge  disposal,  'Water  treatment, 
'Chemical  wastes,  Sampling,  Laboratory  tests, 
Suspended  solids,  Coagulation,  Sedimentation, 
Centrifugation,  Vacuum  drying,  Filtration,  Land- 
fills, Water  quality  control,  Waste  water  treat- 
ment, Treatment  faculties. 

Increased  regulatory  agency  emphasis  on  protect- 
ing water  courses  from  shock-type  wasteloads,  in- 
creasing raw-water,  chemical,  and  labor  costs,  and 
cost  and  availability  of  land  are  all  problems 
besetting  water  treatment  plant  operators.  In 
eitner  designing  waste  treatment  facilities  for  an 
existing  plant,  or  designing  a  new  plant  with  fully 
integrated  faculties,  these  design  steps  must  be 
followed:  (1)  define  waste  quantity,  quality,  and 
variability;  (2)  determine  sludge  dewatering 
characteristics;  and  (3)  design  the  process  includ- 
ing choices  of  subsystems  and  final  layout  of  a 
flow  diagram.  To  provide  data  for  step  1 ,  samples 
are  taken  of  raw  water,  settled  water,  settling 
basin  sludge,  and  filter  backwash  water,  and  deter- 
mining the  suspended  solids  content  of  all  samples 
to  determine  the  ultimate  quantities  of  solids  to  be 
handled.  Step  2  is  accomplished  through  laborato- 
ry and  pilot  plant  investigations.  Treatability  stu- 
dies are  then  necessary  to  determine  the  optimum 
treatment  process  for  inclusion  in  the  final  design. 
(Lowry-Texas) 
W72-08701 


HIGH-RATE  FILTRATION, 

Blacksburg-Christianburg-VPI  Water   Authority, 
Blacksburg,  Va. 

W.  B.  Kirchman,  and  W.  H.  Jones. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No.  3,  March  1972,  p  157-161 ,  2  fig,  9 
ref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Descriptors:  'Potable  water,  'Coagulation,  'Fil- 
tration, Flocculation,  Lime,  Polyelectrolytes, 
Mixing,  Sedimentation,  Monitoring,  Instrumenta- 
tion, Turbidity,  Analytical  techniques,  Head  loss, 
Cleaning,  Water  quality  control,  'Water  treat- 
ment. 
Identifiers:  'Mixed-media  filters,  'Alum. 

High-rate  filtration  systems,  as  defined  by  the 
minimum  process  requirement  of  the  Virginia 
State  Department  of  Health,  must  include:  (1) 
coagulation  process  controls;  (2)  turbidity  moni- 
toring and  recording  equipment;  (3)  0.5  to  3.0  min. 
rapid  mix;  (4)  20  min.  mechanical  flocculation;  (S) 
3  hour  settling;  (6)  multi-media  filter  rates  less  than 
4.0  gpm/ft2  treating  influent  water  average  turbidi- 
ty levels  of  2.0  JTU  or  less  to  effluent  levels 
between  0.1  to  0.2  JTU  with  a  0.5  JTU  max.;  and 
(7)  filters  must  be  provided  with  surface  wash.  The 
benefits  of  such  a  high-rate  filter  include  higher 
flow  rate  water  treatment  (more  effective  facility 
use),  water  of  predictable  quality  (assured  through 
process  monitoring,  and  minimum  capital  and 
operating  costs.  Of  prime  importance  is  the  recom- 
mendation that  all  items  of  equipment  and  acces- 
sories effecting  filter  performance  be  the  responsi- 
bility of  a  single  supplier.  In  addition,  plants 
designed  for  2.0  gpm/ft2  filter  rate  should  be  capa- 
ble of  being  'high-rated'  with  modifications  requir- 
ing minimum  major  replacement.  A  properly 
designed  high-rate  filtration  plan  can  provide  both 
systems  and  controls  for  processing  water  of  the 
highest  quality  at  the  least  cost.  (Lowry-Texas) 
W72-08702 


STABLE  WATER  TREATMENT  AT  MOUNT 
CLEMENS, 

Mount  Clemens  Water  Purification  and  Pumping, 
Mich. 

R.  E.  Hansen. 

Water  and  Sewage  Works,  Vol  118,  No  5,  p  He- 
ISO,  May  1971.  1  fig,  7  photo,  1  ref. 

Descriptors:  'Distribution  systems,  'Water  treat- 
ment, Water  quality,  'Corrosion,  Calcium  com- 
pounds, 'Socium  compounds,  Hydrogen  ion  con- 
centration, Activated  carbon,  Taste,  Odor,  Color, 
Michigan. 

Identifiers:  'Red  water,  'Sodium  hex- 
ametaphosphate,  'Sodium  zinc  glassy  phosphate. 
'Mount  Clemens  (Mich). 

A  bad  red  water  and  corrosion  problem  has  been 
solved.  Two  products  have  been  used  to  enable 
Mt.  Clemens  to  meet  the  AWWA  Quality  Goals 
for  Potable  Water.  Granular  carbon  filters  are  used 
for  taste  and  odor  removal,  and  socium  zinc  glassy 
phosphate  provides  stable  water  treatment  and 
prevents  corrosion  of  cast  iron  mains  and  valves. 
High  turbidities  in  Lake  St.  Clair  require  high  alum 
dosages  that  may  lower  the  pH  to  5.9.  Adjustment 
with  lime  to  pH  7.4  with  sodium  hex- 
ametaphosphate  treatment  was  not  a  satisfactory 
solution.  Application  of  sodium  zinc  glassy 
phosphate  at  2  mg/1  at  temperatures  below  60  deg 
F  and  1  mg/1  at  higher  temperatures  was  adopted. 
(Lime  application  was  discontinued.)  Cast  iron 
coupons  inserted  through  plugs  in  the  mains 
generally  show  less  than  2  mills/yr.  corrosion  rate. 
(Bean-AWWARF) 
W72-08796 


THE     U.S.     WATER     QUALITY     PROGRAM: 
DESPERATE  NEED  FOR  PLANNING, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08797 


THE  U.S.  WATER  QUALITY  PROGRAM:  BIG 
BOOST  NEEDED  FOR  R  AND  D, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-08798 


TERTIARY  WASTEWATER  TREATMENT  -  ON 
ITS  WAY, 

Greater  Chicago  Metropolitan  Sanitary  District, 
HI. 


For  primary  bibliographic  entry  see  Field  05D. 
W72-08800 


WASTEWATER    RECLAMATION    AT    LAKE 
TAHOE,  CALD70RNIA, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-08855 


KON  AND  MANGANESE  REMOVAL  BY  SPLIT 
FLOW  TREATMENT, 

Eau  Claire  Dept.  of  Public  Works,  Wis. 

L.  V.  Owens. 

Water  and  Sewage  Works,  Vol  110,  Ref.  Ed.,  p 

R79-R87,  October  1963.  8  fig,  4  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Sedi- 
mentation, 'Iron,  'Manganese,  Calcium  com- 
pounds, 'Stabilization,  Hydrogen  ion  concentra- 
tion. Carbon  dioxide,  Distribution  systems,  Costs. 
Identifiers:  'Split-flow  treatment,  Depositions. 

Iron  and  manganese  removal  from  well  water  by 
use  of  calcium  hydroxide  produced  a  final  effluent 
with  pH  of  9.85.  This  caused  severe  deposition  of 
carbonates  in  the  distribution  system,  hot  water 
heaters,  boilers  and  heat  exchangers.  As  a  result  it 
was  necessary  to  install  recarbonation  equipment 
for  stabilization  control.  This  was  costly  to  operate 
since  liquid  carbon  dioxide  was  used.  Split  flow 
treatment  was  adopted,  the  pH  dropped  from  9.85 
to  about  8.5  and  very  little  recarbonation  was 
required,  sometimes  none.  Use  of  lime,  sodium  sil- 
icate and  the  activating  agent  was  reduced  to  half 
the  previous  requirement.  Total  chemical  cost  per 
million  gallons  produced  was  $10.54  in  1961. 
(Bean-AWWARF) 
W72-08856 


PRE-TREATMENT  LICKS  ALGAE  PROBLEM, 

Oshkosh  Dept.  of  Public  Works,  Wis. 

J.  Strauss. 

Water  and  Sewage  Works,  Vol  110,  No  7,  p  267- 

268,  July  1963.  2  fig. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filtration,  Design,  'Algae,  Copper  sulfate, 
Sedimentation,  Activated  carbon,  Chlorine, 
Costs,  Treatment  facilities.  Cleaning,  'Algal  con- 
trol, Wisconsin. 
Identifiers:  Alum,  'Oshkosh  (Wis),  Backwashing. 

On  an  8.8  mgd  filter  plant  at  Oshkosh,  9.8  percent 
washwater  was  sometimes  required,  because  algae 
clogged  the  filters.  Chlorine,  alum,  and  activated 
carbon  applied  inside  the  plant  reduced  unpleasant 
tastes  and  odors  but  did  not  eliminate  sufficient 
quantities  of  algae.  A  30  acre  presettling  basin  was 
constructed  in  a  bay  near  the  plant,  with  baffle 
walls  to  insure  maximum  retention.  Water  enters 
the  basin  through  a  36  in.  steel  line  to  2,000  ft.  out 
in  the  lake.  Copper  sulfate  solution  is  pumped  into 
the  intake  line  as  water  enters  the  basin.  After  the 
pre-settling  chlorine,  activated  carbon  and  alum 
are  applied  in  the  mixing  tank.  Treatment  in  con- 
ventional settling  basins  and  filtration  follow.  Dur- 
ing the  first  five  months  of  operation  the  average 
number  of  filters  washed  daily  was  3.8  rather  than 
the  previous  18.6.  Backwashing  water  was  reduced 
to  2.6  percent  and  cost  of  chemicals  was  reduced 
to  70  percent  of  the  previous  cost.  (Bean-AW- 
WARF) 
W72-08859 


PROGRESS  IN  TECHNOLOGY  OF  WATER 
FILTRATION, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Water 

and  Sanitary  Engineering  Dept. 

J.  T.  Ling. 

Water  and  Sewage  Works,  Vol  109,  No  8,  p  315- 

319,  August  1962.  2  fig,  2  tab,  52  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filtration,  'Design,  'Filters,  Waste  water 
treatment. 

Identifiers:  Bi-flow  filters,  Dual-flow  filters,  Dual- 
media  filters. 


History  of  filtration  and  present  conventional 
designs  and  practices  are  described  and  discussed. 
New  designs  which  have  been  used  in  other  coun- 
tries and  their  advantages  are  discussed.  The  prin- 
cipal change  described  is  the  bi-flow  filter  in  which 
unf iltered  water  enters  the  bottom  of  the  filter  as 
well  as  the  top,  passing  through  filter  beds  to  the 
collectors  which  are  placed  midway  of  the  filter 
depth.  Total  filtering  rate  per  sq.  ft.  area  is  thus 
doubled.  Wash  water  enters  the  bottom  of  the 
filter  and  leaves  by  way  of  wash  water  gutters 
above  the  top  of  the  filter  bed.  (Bean-AWWARF) 
W72-08860 


PRESTRESSING    WATER    FOR    CORROSION 
CONTROL, 

Long  Beach  Dept.  of  Water,  Calif. 

W.  B.  Murray. 

Water  and  Sewage  Works,  Vol  109,  No  8,  p  305- 

309,  August  1962. 2  fig,  5  tab. 

Descriptors:  'Water  treatment,  'Corrosion,  'Cor- 
rosion   control,    Direct    current,     'Distribution 
systems,  Aluminum,  Magnesium,  Anodes. 
Identifiers:  'Anodic  treatment. 

A  process  of  corrosion  control  is  described  that  is 
based  on  the  assumption  that  if  a  corrosive  water 
is  exposed  to  a  greater  voltage  than  that  which 
might  be  encountered  in  the  distribution  system, 
the  aggressive  characteristics  of  the  water  will  be 
reduced.  Contact  of  water  with  magnesium  as  a 
sacrificial  anode  is  suitable  only  for  local  corro- 
sion prevention  and  does  not  provide  the  protec- 
tion necessary  for  installations  located  remotely 
downstream.  Corrosion  of  metallic  surfaces  in 
water  can  be  reduced  by  applying  dc  voltages  to 
sacrificial  aluminum  electrodes.  This  process  is  in- 
tended to  suppress  the  metal-attacking  charac- 
teristics of  water  supplies  which  must  be 
pretreated  prior  to  their  distribution  as  a  means  of 
protecting  plumbing  located  remotely 
downstream.  The  aluminum  content  of  the  treated 
water  is  not  stated.  (Bean-AWWARF) 
W72-08864 


NEW  POTASSIUM  PERMANGANATE 

TECHNIQUES, 

Cams  Chemical  Co.,  LaSalle,  111. 

S.  B.  Humphrey,  and  M.  A.  Eikelberry. 

Water  and  Sewage  Works,  Vol  108,  No  5,  p  204- 

206,  May  1961.  22  ref. 

Descriptors:  'Water  treatment,  'Potassium  com- 
pounds, 'Taste,  'Odor,  Manganese,  Iron,  'Treat- 
ment facilities,  Cleaning,  Illinois,  Texas,  Pennsyl- 
vania, Connecticut,  Iowa. 

Identifiers:  Greensand,  Backwashing,  'Perman- 
ganate, Peru  (Dl),  Waxahachie  (Tex),  Royersford 
(Penn),  Colchester  (Conn),  Westview  (Penn), 
Melcher  (Iowa),  Wilkinsberg  (Penn). 

Potassium  permanganate  was  used  as  early  as  1927 
for  taste  and  odor  removal.  It  destroys  certain  or- 
ganic substances  causing  musty,  earthy,  grassy, 
fishy,  medicinal  and  chemical  odors.  Installations 
for  this  purpose  are  cited  at  Peru,  Illinois,  Wax- 
ahachie, Texas,  and  Royersford,  Pennsylvania. 
Applications  of  potassium  permanganate  for  iron 
removal  and  regeneration  of  greensand  are  cited  at 
Colchester,  Connecticut,  Westview,  Pennsyl- 
vania, Melcher,  Iowa,  and  Wilkinsberg,  Pennsyl- 
vania. Iron,  manganese  and  hydrogen  sulfide  are 
oxidized  by  the  permanganate.  Some  advantages 
of  permanganate  application  are,  small  dosages 
are  required,  utilization  of  existing  equipment 
generally,  solutions  are  not  corrosive,  and  dosage 
required  is  generally  determined  by  visual  obser- 
vation of  the  color  produced.  (Bean-AWWARF) 
W72-08865 


IMPROVED   SLUDGE    RECARBONATION    AT 
DAYTON, 

Dayton  Div.  of  Water  Supply  and  Treatment, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08866 
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Water  Quality  Control — Group  5G 


SPLIT  TREATMENT  FOR  STABILIZATION, 

Saint  Louis  County  Water  Co.,  University  City, 

Mo. 

J.  L.  Tuepker. 

Water  and  Sewage  Works,  Vol  108,  No  4,  p  158- 

162,  April  1961.  5  fig,  2  tab,  9  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Water  softening,  'Stabilization,  Corrosion, 
Hydrogen    ion    concentration,    Lime,    Calcium, 
Magnesium,  'Calcite. 
Identifiers:  'Split-treatment,  'Meramec  River. 

Meramec  River  water  can  be  lime  softened  so  that 
it  is  stable  at  140F  by  treating  approximately  75 
percent  of  the  water  with  0.5  milliequivalents  per 
liter  excess  lime  in  the  presence  of  3  1/2  to  4  per- 
cent recirculated  slurry,  bypassing  approximately 
25  percent  of  the  raw  water  and  taking  advantage 
of  normal  coagulant  and  chlorine  dosages  for  addi- 
tional pH  reduction.  This  treatment  utilizes  lime 
efficiently  and  produces  a  quality  product  with 
minimum  capital  investment  for  chemical  treating 
facilities.  Combining  solids  contacting  with  split 
treatment  results  in  increased  calcium  residual  and 
decreased  magnesium  residual  in  the  treated 
water.  Magnesium  hydroxide  is  carried  out  of  the 
recirculated  slurry  and  must  be  settled  out  before 
reducing  the  pH.  (Bean-AWWARF) 
W72-08867 


CALCITE     COATING      PROTECTS     WATER 
PIPES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08G. 

W72-08868 


THE  EFFECT  OF  ORGANIC  MATERIALS  ON 
IRON  REMOVAL  IN  GROUND  WATER, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Sanitary  Engineering. 

L.  R.  Robinson,  Jr. 

Water  and  Sewage  Works,  Vol.  1 14,  No.  10,  p  377- 

382,  October  1967.  1  fig.,  1  tab.,  28  ref.  PHS  WP- 

17. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing, 'Filtration,  'Iron,  Bacteria,  'Groundwater, 
Organic  matter,  Aeration,  'Colloids. 

Organic  materials  in  ground  waters  do  not  inter- 
fere with  oxidation  of  ferrous  iron  to  the  ferric 
state.  Some  organic  extracts  obtained  from  ground 
water  can  hold  iron  in  a  filterable  condition  in 
laboratory  tests  in  alkaline  conditions  but  upon  ad- 
dition of  sufficient  excess  iron,  all  the  iron  is 
retained  by  filtration.  This  indicates  that  the  or- 
ganic materials  probably  create  colloidal  disper- 
sions and  not  soluble  cholates.  Although  extracts 
obtained  from  the  waters  were  able  to  maintain  the 
iron  in  a  filterable  condition  in  laboratory  tests, 
field  test  never  were  able  to  reproduce  this 
phenomenon.  It  is  hypothesized  and  apparently 
verified  by  Engelbrecht,  et  al,  that  the  actual  inter- 
ference with  iron  removal  is  biological  activity, 
supported  by  humic  acid  in  well  water,  creating 
reducing  conditions  in  a  slime  layer  at  the  surface 
of  or  within  the  filters.  These  reducing  conditions 
may  reconvert  the  iron  to  the  soluble  ferrous  form. 
(See  W72-08870)  (Bean-AWWARF) 
W72-08869 


IRON  REMOVAL  BY  AERATION  AND  FILTRA- 
TION, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
R.  S.  Engelbrecht,  J.  T.  O'Connor,  and  M.  Ghosh. 
Water  and  Sewage  Works,  Vol.  114,  No.  4,  p  123- 
128,  April  1967.  3  fig.,  5  tab.,  21  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing,   'Iron,    'Bacterial,    Aeration,    Chlorination, 
'Filtration,     Flocculation,     Dissolved     oxygen, 
Reduction  (Chemical),  Oxidation. 
Identifiers:  Oxygen  depletion,  Permanganate. 


A  depletion  of  DO  in  water  as  it  is  filtered  results 
in  a  high  iron  content  in  the  finished  water,  a  con- 
siderable amount  of  which  is  in  ferrous  form.  Both 
the  bacterial  population  and  the  amount  of  iron 
passing  the  filter  increase  with  time  of  filtration 
following  backwashing.  Depletion  of  DO  as  a 
result  of  the  bacterial  growth  leads  to  the  develop- 
ment of  a  reducing  environment  in  the  filter;  this  is 
accompanied  by  a  slow  decrease  in  the  oxidation 
potential  within  the  filter.  This  condition  is  respon- 
sible for  the  reduction  of  iron  from  ferric  to  fer- 
rous form.  In  view  of  these  observations,  it  would 
seem  desirable  to  improve  the  design  criteria  so 
that  greater  amounts  of  iron  can  be  removed  be- 
fore filtration.  This  will  necessitate  a  better  un- 
derstanding of  the  surface  properties  of  the  insolu- 
ble forms  of  iron  and  their  colloidal  behavior  so  as 
to  enhance  flocculation  of  the  oxidized  iron. 
Another  remedial  measure  might  be  to  ensure  that 
the  filter  is  always  aerobic.  This  might  be  accom- 
plished by  continuous  or  intermittent  application 
of  chlorine  to  control  biological  growths.  (Bean- 
AWWARF) 
W72-08870 


IRON  AND  MANGANESE  PRECIPITATION  IN 
LOW  ALKALINITY  GROUNDWATERS, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Sanitary  Engineering. 

L.  R.  Robinson,  Jr.,  and  R.  I.  Dixon. 

Water  and  Sewage  Works,  Vol.  1 15,  No  1 1 ,  p  514- 

518,  November  1968.  5  fig,  1  tab,  13  ref. 

Descriptors:  'Water  treatment,  'Iron,  'Man- 
ganese, 'Groundwater,  Calcium  compounds, 
Sodium  compounds,  Hydrogen  ion  concentration, 
Alkalinity,  Chemical  precipitation. 
Identifiers:  Ferrous  iron,  Ferric  iron,  Caustic 
soda. 

For  immediate  oxidation  of  ferrous  iron  in  natural 
waters  with  low  alkalinities  it  is  necessary  to  raise 
the  bicarbonate  alkalinity.  Soda  ash,  lime  or 
caustic  soda  can  be  used;  with  soda  ash  the  al- 
kalinity should  be  120-130  but  with  lime  or  caustic 
100-120  is  sufficient.  Potassium  permanganate  can 
be  used  as  the  oxidant  for  ferrous  iron  without 
raising  the  pH  or  alkalinity.  A  manganese  zeolite 
filter  is  recommended  in  order  to  insure  removal 
of  all  manganese.  Successful  ferrous  oxidation  has 
been  performed  (with  time)  at  pH  values  as  low  as 
6.6.  The  concentration  of  alkalinity  has  little  effect 
on  the  removal  of  manganese.  When  the  pH  is 
raised  to  9.5  complete  precipitation  of  the  man- 
ganese occurs.  In  low  alkalinity  waters  that  con- 
tain both  iron  and  manganese,  the  best  chemical 
additive  is  caustic  soda.  It  produces  no  hardness, 
and  when  added  to  produce  pH  of  9.5  the  alkalinity 
generally  is  automatically  raised  to  100-120  mg/1. 
In  this  manner,  both  iron  and  manganese  can  easi- 
ly be  removed.  Possibly  recarbonation  after  filtra- 
tion would  be  necessary  to  obtain  a  stable  water. 
(Bean-AWWARF) 
W72-08872 


SPLIT  TREATMENT  LIME  SOFTENING 
REDUCES  OPERATING  COSTS  AT  AMES, 
IOWA, 

Iowa  State  Univ.,  Ames. 

R.  Roskoph,  and  J.  L.  Cleasby. 

Water  and  Sewage  Works,  Vol.  1 14,  No.  12,  p  477- 

480,  December  1967. 4  fig,  12  ref. 

Descriptors:  'Water  treatment,  Water  quality, 
'Water  softening,  Hardness  (Water),  'Costs,  Fil- 
tration, Iowa,  Sludge,  Cost  comparisons,  Treat- 
ment faculties,  Cleaning. 

Identifiers:  'Split-treatment  softening,  Return 
sludge,  Backwashing,  'Ames  (Iowa). 

At  Ames,  Iowa,  the  desired  water  quality  of  85 
ppm  total  hardness,  35  ppm  total  alkalinity  was 
produced  by  split  treatment.  A  stable  effluent  was 
produced  and  no  hardness  was  removed  on  the  fil- 
ters, in  contrast  to  removal  of  15  to  30  ppm  with 
conventional  and  two-stage  softening.  Filter  runs 
were  tripled  with  a  savings  in  backwash  waters. 


About  25  percent  by-passing  was  found  desirable. 
Adding  some  soda  ash  to  the  second  stage  per- 
mitted a  small  reduction  in  required  lime  feed. 
Value  of  high  sludge  concentration  (by  use  of 
return  sludge)  in  the  softening  reaction  zone,  was 
confirmed.  A  mixture  of  first  and  second-stage 
sludge  was  returned  to  the  second  stage  softening, 
also  some  to  the  first  stage.  The  split-treatment 
single-stage  comparison  at  Ames  indicated  that 
split-treatment  required  10  ppm  less  lime,  6  ppm 
less  soda  ash,  4.29  cu.  ft./lOOO  gal  less  natural  gas 
(none  used  with  split  treatment),  and  less 
backwash  water  or  about  15  percent  reduction  in 
chemical  costs,  and  produced  20  ppm  softer  water 
than  the  single  stage  softening  process.  (Bean- 
AWWARF) 
W72-08873 


INFORMATION  RESOURCE:  WATER  POLLU- 
TION CONTROL  IN  THE  WATER  UTILITY  IN- 
DUSTRY, 

American   Water   Works   Association   Research 

Foundation,  New  York. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08983 


REVERSE     OSMOSIS     WATER     SOFTENING 
METHOD  AND  APPARATUS, 

Union  Tank  Car  Co.  (Assignee). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-09028 


RAPID  TESTS  FOR  PATHOGENS  IN  WATER 
SUPPLIES. 

Susquehanna   Corp.,    Alexandria,    Va.    Atlantic 

Research  Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09109 


5G.  Water  Quality  Control 


ENVIRONMENTAL  GEOMORPHOLOGY. 

For  primary  bibliographic  entry  see  Field  04C. 
W72-08510 


INSTrrUTIONAL  ARRANGEMENTS  FOR  IN- 
TERNATIONAL ENVIRONMENTAL 
COOPERATION. 

National  Academy  of  Sciences,  Washington,  D.C. 

Environ  Mental  Studies  Board. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08540 


EVALUATION  OF  THE  PROJECT  DRIBBLE 
SITE,  HATTffiSBURG,  MISSISSIPPI,  FOR 
DISPOSITION  INCLUDING  IDENTDTCATION 
OF  RESTRICTIONS, 

Teledyne  Isotopes,  Palo  Alto,  Calif. 
M.  C.  Gardner,  and  C.  E.  Downs. 
Available  from  the  National  Technical  Informa- 
tion Service  as  NVO-1229-145  (Pt.  1),  $3.00  in 
paper  copy,  $0.95  in  microfiche.  March  1971.  49  p, 
34  ref. 

Descriptors:  'Water  quality  control,  'Nuclear 
wastes,  'Radioactivity  techniques,  Monitoring, 
Liquid  wastes,  Aquifer  characteristics,  Geologic 
formations,  Underground  storage,  Movement, 
Sodium  chloride,  Water  wells,  Injection,  Oil  wells, 
Path  of  pollutants.  Forecasting,  Systems  analysis, 
Nuclear  explosions. 

Fresh  water  aquifers  in  the  site  region  have  very 
slow  rates  of  movement  such  that  no  radionuclides 
above  concentration  guide  levels  are  forecast; 
however  water  quality  and  pressure  monitoring  is 
recommended  at  5  existing  wells  and  an  additional 
one  which  should  be  constructed  for  this  purpose. 
By  applying  criteria  developed  with  regard  to 
disposal  of  the  Shoal,  Nevada,  and  Gnome,  New 
Mexico,  sites,  release  for  agricultural  pursuits  is 
recommended,  although  drilling  and  mining  must 
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be  excluded  from  within  600  ft  of  a  waste-disposal 
well  and  300  ft  of  ground  zero.  (Bopp-ORNL) 
W72-08548 


A  TECHNICAL  EVALUATION  OF  LAND 
DISPOSAL  OF  WASTE  WATERS  AND  THE 
NEEDS  FOR  PLANNING  AND  MONITORING 
WATER  RESOURCES  IN  DANE  COUNTY, 
WISCONSIN. 

Dane  County  Regional  Planning  Commission, 
Madison,  Wisconsin,  Report  of  the  Water 
Resources  Task  Group,  December  1971.  165  p.  10 
fig,  6  tab,  66  ref . 

Descriptors:  'Water  resources,  'Water  resources 
development,  'Planning,  Management,  Water 
quality,  Surface  waters,  Groundwater,  Regional 
analysis,  Water  reuse,  Waste  disposal,  Waste 
water  treatment,  Comprehensive  planning, 
Eutrophication,  Sprinkler  irrigation,  Sewage  ef- 
fluents, Sewage  disposal,  Water  supply,  Water  de- 
mand, Waste  storage.  Alternate  planning,  Ur- 
banization, Public  health,  'Wisconsin. 
Identifiers:  'Dane  County  (Wis),  'Waste  water 
management. 

A  plan  for  regional  water  quality  management  for 
Dane  County,  Wisconsin  was  reviewed  in  depth 
by  a  task  group  with  backgrounds  in  engineering, 
chemistry,  earth  sciences,  health  sciences,  and 
planning.  Proposed  waste  water  recycling  by  spray 
irrigation  was  given  particular  attention,  both  as  a 
concept  and  as  a  specific  proposal.  Surface  and 
groundwater  pollution  should  be  carefully  con- 
sidered and  evaluated  in  future  planning  for  this 
recycling  scheme.  The  task  group  recommenda- 
tions are:  give  priority  to  waste  water  treatment 
faculties  that  protect  the  quality  and  maintain  the 
quantity  of  water  resources  for  present  and  pro- 
jected uses;  provide  opportunities  to  improve 
water  quality  and  quantity;  and  provide  opportuni- 
ties for  economic  efficiency  in  the  operation  of 
these  facilities.  Alternative  recommendations  for 
consideration  in  waste  water  treatment  include: 
advanced  waste  treatment  and  water  carriage  of 
effluent;  treatment,  storage  and  land  disposal;  and 
combinations  of  the  two.  Systematic  planning, 
periodic  replanning  and  development  of  com- 
prehensive monitoring  systems  are  also  recom- 
mended. Specific  components  to  be  considered  in 
the  planning  process  are  given  for  the  broad  areas 
of  water  quantity,  water  quality,  environmental 
and  related  technical  effects  as  well  as  economic- 
social  effects,  and  agronomic  effects.  (Auen- 
Wisconsin) 
W72-08557 


BILLIONS     TO     SOOTHE     THE     TROUBLED 

WATERS, 

R.  M.  Lennart. 

Water  and  Wastes  Engineering,  Vol.  9,  No.  1,  p 

26-31,  January,  1972. 5  tab,  10  ref. 

Descriptors:     'Estimated    costs,     'Total    costs, 
'Water  pollution  control,  'Federal  government, 
Legislation,    Pollution    abatement,    Construction 
costs,  Government  finance. 
Identifiers:  'Governmental  agencies. 

The  sources  and  amounts  of  current  and  prospec- 
tive funds  for  water  pollution  control  and  abate- 
ment are  discussed.  While  the  trend  is  to  increase 
these  appropriations,  a  huge  backlog  of  municipal 
treatment  plant  construction  requirements 
remains.  In  spite  of  the  acknowledged  hazards  of 
estimation,  water  pollution  control  costs  as  esti- 
mated by  three  sources  for  the  1970-1975  period 
were  similar.  Industrial  investment  for  pollution 
abatement  is  expected  to  increase  over  this  period, 
while  total  spending  required  for  major  sources  of 
environmental  pollution  is  estimated  at  $105  billion 
(1.6%  of  the  cumulative  GNP)  by  the  Environmen- 
tal Protection  Agency.  Of  this  total,  23%  will  go 
for  air  pollution  control,  36%  for  water  pollution 
control,  and  41%  for  solid  waste  management. 
Funding  sources  to  rely  upon  are  municipal  bonds 
and  grants-in-aid  from  state  and  federal  agencies 


such  as  the  FWQA,  FHA,  EDA  and  HUD.  A 
discussion  of  the  amounts  available  from  these 
sources  and  the  amounts  authorized  by  federal 
legislation  includes  an  account  of  various  stum- 
bling blocks  to  obtaining  their  full  value.  (Haugh- 
Wisconsin) 
W72-08598 


POLICY  MAKING  EM  THE  FIGHT  AGAINST 
WATER  POLLUTION,  (IN  FRENCH), 

Secretariat    Perma.    Etude    Probl.    Fau,    Paris 

(France). 

O.  Lacambre,  and  G.  Martin. 

Rev  Hyg  Med  Soc.  17  (3):  283-294.  1969.  Maps. 

English  summary. 

Identifiers:  Legislation,  Pollution,  Treatment. 

In  the  fight  against  water  pollution  the  following 
are  needed:  a  national  policy  which  should  aim  at 
economy  of  water,  the  increase  in  quantity  and 
quality  of  the  resource,  and  correct  purifying  of 
polluted  water;  new  administrative  structures 
placed  throughout  the  country  on  the  hydro- 
graphic  reservoirs  or  their  subdivisions;  financial 
measures  including  the  payment  of  dues  by  the 
manufacturers  or  local  communities  who  pollute 
the  water  (to  obtain  the  means  to  finance  the 
necessary  works);  and  territorial  development 
made  concrete  by  a  zoning  which  determines  the 
setting  up  of  urban  communities  and  factories,  in 
order  to  supply  drinking  water  and  the  treatment 
and  evacuation  of  used  water.— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08625 


FULL  SCALE  TESTING  OF  THE  HIGH  SEAS 
ODL  CONTAINMENT  BARRIER  (DRAFT  EN- 
VntONMENTAL  IMPACT  STATEMENT). 

Coast  Guard,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  668-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  29, 1971. 15  p. 

Descriptors:  'Gulf  of  Mexico,  'Environmental  ef- 
fects, 'Barriers,  'Oil  spills,  'Oil-water  interfaces, 
Oil  pollution,  Water  pollution,  Water  pollution 
sources,  Surface  waters,  Oceans,  Surface  tension, 
Water  properties,  Retention,  Surfaces,  On-site 
testing,  Evaluation,  Research  and  development, 
Testing  procedures,  Soybeans,  Oilseed  crops,  Per- 
formance, Contracts,  Pollution  abatement. 
Identifiers:  'Environmental  impact  statements, 
'Oil  containment  barriers. 

The  project  involves  rough  water  testing  of  a  mo- 
bile, air  transportable  oil-containment  barrier 
developed  by  Johns-Manville.  The  test  will  be  con- 
ducted in  the  Gulf  of  Mexico  about  50  miles  south 
of  Mobile,  Alabama  in  seas  of  3  to  5  feet.  Approxi- 
mately 900  bbls.  of  soybean  oil  will  be  used,  since 
it  is  biodegradable  and  edible  and  will  produce  no 
known  adverse  reactions  should  it  escape.  Safety 
precautions  will  be  taken  to  retrieve  the  oil  should 
it  escape  from  the  barrier.  Testing  in  5-10  foot  seas 
will  also  be  conducted,  but  without  oil.  There  is  no 
known  adverse  effect  on  ecological  systems  such 
as  wildlife,  fish,  and  other  marine  life.  Procedures 
will  be  taken  to  minimize  possible  ecological 
damage,  including  careful  scheduling  of  test 
sequences,  use  of  non-toxic  soybean  oil,  selection 
of  a  site  where  currents  flow  away  from  problem 
areas,  and  coordination  with  local  groups  to  insure 
no  adverse  impact.  There  are  no  proposed  alterna- 
tive actions  due  to  the  lack  of  adverse  test  effects. 
No  long-term  effects  or  irreversible  commitments 
of  resources  are  involved.  (Grant-Florida) 
W72-08630 


TEKAMAH-MUD  CREEK  WATERSHED, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Soil    Conservation    Service,    Washington,    D.C. 

Watershed  Planning  Div. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-08632 


NEW  HOPE  LAKE,  NORTH  CAROLINA 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Wilmington,  N.C. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08639 


ENVIRONMENT  REPORT/WHITE  HOUSE 
SEEKS  TO  RESTRICT  SCOPE  OF  ENVIRON- 
MENTAL LAW, 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08642 


CHANGING  TIMES:  UMFORM  RULES  URGED 
AS  POLLUTION  BECOMES  A  WORLD-WIDE 
PROBLEM, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08644 


GETTTNG  TOUGH:  U.S.  PRESSURE  ON  FIRMS 
TO  CLEAN  UP  WATERWAYS  BEGINS  TO 
HAVE  IMPACT, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08645 


ENVIRONMENT  REPORT/INDUSTRIES  WIN 
FEW  CONCESSIONS  AS  POLLUTION  PERMIT 
PLAN  MOVES  ON  SCHEDULE, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08647 


EMINENT  DOMAIN:  PUBLIC  PURPOSE  AND 
CONSERVATION  OF  NATURAL  RESOURCES, 

P.  C.  Fawsett. 

University  of  Florida  Law  Review,  Vol.  24,  p.  392- 

3%,  Winter  1972.  39  ref. 

Descriptors:  'Florida,  'Condemnation,  'Water 
pollution  control,  'Environmental  effects,  'Elec- 
trical power  plants,  Natural  resources,  Judicial 
decisions,  Eminent  domain,  Jurisdiction,  State 
governments,  Land  tenure,  Legal  review,  Public 
rights,  Regulation,  Project  planning,  Permits,  Con- 
servation, Administrative  agencies,  Public  utili- 
ties, Thermal  pollution. 

The  case  of  Seadade  Industries  Inc.  v.  Florida 
Power  and  Light  Co.,  245  So.2d  209  (Fla.  1971),  is 
evaluated.  Florida  Power  and  Light  condemned 
Seadade's  land  by  eminent  domain  to  construct  a 
discharge  water  canal  emptying  into  Biscayne 
Bay.  Seadade  resisted,  claiming  the  taking  was  ad- 
verse to  the  public  interest  and  a  gross  abuse  of  the 
condemning  authority's  discretion  because  prior 
project  approval  had  not  been  obtained  from 
federal,  state,  and  local  pollution  authorities. 
There  was  evidence  that  the  heated  discharge 
would  damage  the  ecology  of  Biscayne  Bay.  The 
Florida  supreme  court  allowed  Florida  Power  to 
condemn  the  land  but  required  it  to  demonstrate  a 
reasonable  probability  of  obtaining  project  ap- 
proval, and  that  the  taking  would  not  result  in  ir- 
reparable harm  to  natural  resources.  Seadade  was 
the  first  judicial  attempt  to  enforce  Florida's  con- 
stitutional policy  of  protecting  the  environment 
The  effect  of  the  holding,  however,  is  unclear.  Al- 
lowing fee  simple  condemnation  before  project  ap- 
proval by  conservation  agencies  is  contrary  to  the 
view  that  eminent  domain  power  should  be  strictly 
construed.  To  balance  competing  interests,  the 
court  should  require  less  than  a  fee  simple  interest 
to  be  taken  prior  to  project  approval.  (Horwitz- 
Florida) 
W72-08650 

CLEAN  WATER  PACKAGE, 

U.S.  Congress,  Washington,  D.C;  and  House, 

Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08651 


WATER    POLLUTERS    TANGLE    WITH    THE 
LAW-AND  LOSE. 

For  primary  bibliographic  entry  see  Field  06E. 
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W72-08656 


THE      STORMY      DEBATE      OVER      'ZERO 
DISCHARGE'. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08657 


DUMPING  OF  WASTE  MATERIALS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08658 


TAX  INCENTIVES  DON'T  STOP  POLLUTION, 

For  primary  bibliographic  entry  see  Field  06C. 
W72-08661 


AN  ACT  RELATING  TO  WATER  POLLUTION 
CONTROL  AND  ESTABLISHING  THE  MIN- 
NESOTA STATE  WATER  POLLUTION  CON- 
TROL FUND. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08662 


AN  ACT  RELATING  TO  POLLUTION  CON- 
TROL AND  PROHD3ITING  CLEANING 
AGENTS  AND  CHEMICAL  WATER  CONDI- 
TIONERS CONTAINING  CERTAIN 
NUTRIENTS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08663 


EXPANDING  THE  ROLE  OF  MUNICD7AL  PO- 
LICE POWER  IN  POLLUTION  CONTROL:  A 
PRAGMATIC  APPROACH, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08664 


TYRONE,  BLAIR  COUNTY,  PENNSYLVANIA- 
LOCAL  FLOOD  PROTECTION  PROJECT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08667 


THE  FUTURE  IMPACT  OF  FOOD  INDUSTRY 
WASTE  ON  THE  WATER  QUALITY  OF  THE 
STATE  OF  WASHINGTON, 

Washington  Univ.,  Seattle. 

B.  W.  Mar. 

Chemical  Engineering  Progress  Symposium  Series 

No.  97,  Vol 65, 1969,  p  238-245, 8  fig,  2  tab,  14  ref. 

Descriptors:  'Food  processing  industry,  "Industri- 
al wastes,  'Pacific  Northwest  U.S.,  Regulation, 
Water  quality  control,  Planning,  Management, 
•Water  quality  standards,  Biochemical  oxygen  de- 
mand, CoLLforms,  Waste  assimilative  capacity, 
Cost  analysis,  Waste  water  treatment,  'Washing- 
ton. 
Identifiers:  'Enforcement. 

The  basic  elements  of  a  regional  water  quality 
analysis  are  to:  (1)  establish  present  and  future 
waste  production  levels;  (2)  establish  the  relation- 
ship between  waste  discharge  and  water  quality; 
(3)  appraise  the  damages  associated  with  all  levels 
of  waste  discharge;  (4)  estimate  costs  to  reduce 
these  damages;  and,  (5)  determine  optimum  levels 
of  discharge  and  control  of  wastes  at  any  time 
period.  The  two  opposing  strategies  which  must  be 
accounted  for  in  regional  waste  management 
schemes  are:  (1)  the  control  agencies  will  try  to 
minimize  the  sum  of  damage  costs  related  to  low 
water  quality  and  the  costs  of  increased  treatment 
to  reduce  water  quality  degradation  (efficiency), 
and  to  distribute  these  costs  among  all  users  (equi- 
ty); and  (2)  the  discharger  will  try  to  minimize 
costs  associated  with  waste  discharge.  Therefore, 
the  major  action  required  in  controlling  waste 
discharges  is  education  of  the  dischargers  to  the 
fact  that  various  types  of  waste  reduction  are  in- 
evitable, thus  helping  to  obtain  an  orderly  transi- 


tion to  controlled  waste  loading  by  proper  defini- 
tion of  allowable  loads,  integrated  treatment 
systems,  and  process  modifications.  Once  the  con- 
tinuous need  is  demonstrated,  the  technology  of 
treatment  is  readily  available.  (Lowry-Texas) 
W72-08694 


1971    PROGRAM    OF    THE    GREAT    LAKES 
RESEARCH  CENTER. 

Lake  Survey  Center,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08717 


PROCEEDINGS  OF  MEETING  ON  ENVIRON- 
MENTAL POLLUTION  (2ND)  24-25  MARCH 
1971,  SPONSORED  BY  AMERICAN 
ORDNANCE  ASSOCIATION. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08736 


PESTICn>ES      IDENTIFICATION      AT      THE 
RESn)UE  LEVEL. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08738 


EARTH  RESOURCES, 

General  Electric  Co.,  Philadelphia,  Pa.  Missile  and 

Space  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08759 


AGRICULTURAL  IRRIGATION  AND  SALINE 
QUALITY  OF  WATER, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08766 


DEZINCD7ICATION  OF  BRASS, 

San  Diego  Dept.  of  Utilities,  Calif. 

For  primary  bibliographic  entry  see  Field  08G. 

W72-08795 


THE  U.S.  WATER  QUALITY  PROGRAM: 
DESPERATE  NEED  FOR  PLANNING, 

E.  E.  Dallaire. 

Civil  Engineering  -  ASCE,  Vol  41,  No  9,  p  63-67, 

Sept.  1971. 2  fig. 

Descriptors:  *Water  treatment,  Sanitary  engineer- 
ing, 'Public  health,  'Sewage  treatment,  'Waste 
water  disposal,  'Research  and  development, 
'Planning,  Design,  'Water  reuse,  Water  pollution 
control,  'Federal  government,  Water  quality, 
♦River  basin  development. 

Continuing  on  its  present  course,  the  federal 
government  could  waste  billions  of  taxpayers'  dol- 
lars over  the  next  decade,  in  a  futile  effort  to  clean 
up  the  nation's  waters.  To  stop  this  waste,  the 
federal  government  will  have  to  spend  much  more 
on  R  and  D  and  on  planning.  There  is  a  desperate 
need  for  planning  for  cleaning  up  all  the  rivers  in 
the  country  on  a  basin-wide  basis.  At  the  present 
time,  a  'shotgun'  approach  to  building  plants  has 
been  undertaken.  Effluent  charges,  together  with 
federal  planning  monies,  would  bring  about  the 
river-basin  approach,  the  only  approach  that  will 
clean  up  the  waters.  (See  also  W72-08798)  (Bean- 
AWWARF) 
W72-08797 


ORGANIC  PESTICIDES  IN  THE  AQUATIC  EN- 
VIRONMENT, 

Missouri  Univ.,  Rolla  Rolla.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-08799 


SEWAGE  ODOR  CONTROL  BY  LIQLTD-GAS 
EXTRACTION. 

San  Diego  Water  Utilities  Dept.,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 


W72-08825 


UNITED  STATES  V.  HERCULES,  INC,  SUN- 
FLOWER ARMY  AMMUNITION  PLANT, 
LAWRENCE,  KANSAS,  (REFUSE  ACT  VIOLA- 
TIONS). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08830 


PAPILLION  CREEK  AND  TRIBUTARIES, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08831 


LARSON  V.  VILLAGE  OF  CAPRON  (SEWAGE 
DRAINAGE  BY  UPLAND  OWNER). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08835 


PRESENT  MILITARY  USES  OF  THE  SEABED 
AND  FORSEEABLE  DEVELOPMENTS, 

Ministry  of  Foreign  Affairs,  Oslo  (Norway).  Judi- 
cial Dept. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08837 


ENVHiONMENT  REPORT/ECONOMIC  ARGU- 
MENTS MAY  FORCE  RETREAT  FROM 
SENATE  WATER-QUALITY  GOALS, 

C.  E.  Barfield. 

National  Journal,  Vol.  4,  p.  136-147,  January  22, 

1972. 1  fig,  8  photo. 

Descriptors:  'Water  quality  control,  'Legislation, 
'Pollution  abatement,  'Water  pollution  control, 
'Federal  government,  Waste  treatment,  Permits, 
Economic  feasibility,  Political  aspects,  Water  law, 
Water  pollution,  Water  quality,  Legal  aspects, 
State  governments,  Regulation,  Governmental  in- 
terrelations, Institutional  constraints,  Political 
constraints,  Municipal  wastes,  Industrial  wastes, 
Treatment  facilities,  Administration,  Effluents, 
Industrial  production,  Environmental  effects. 
Identifiers:  'Refuse  Act,  'Zero  discharge. 

The  water  quality  bill  recently  passed  by  the 
Senate  included  a  1985  no-discharge  goal  for  in- 
dustrial pollutants,  and  it  authorized  the  Environ- 
mental Protection  Agency  to  review  state  permits 
on  a  permit-by-permit  basis.  The  bill  being  con- 
sidered by  the  House  has  become  the  target  of  op- 
position from  the  Administration  and  industry, 
who  oppose  the  standards  and  enforcement  sec- 
tion of  the  bill,  and  from  state  officials  challenging 
the  federal  government's  authority  under  the  per- 
mit section.  The  Administration  claims  it  would 
cost  $316.5  billion  to  meet  the  no-discharge  pollu- 
tion requirement;  thereby  seriously  damaging  the 
industrial  economy.  The  House  version  will 
probably  weaken  the  no-discharge  requirement 
and  repeal  the  Refuse  Act  permit  program.  Rather 
than  allowing  a  permit-by-permit  review  of  state 
programs,  the  Environmental  Protection  Agency, 
once  it  gives  permit-granting  authority  to  a  state, 
would  have  to  take  over  the  entire  state  program  if 
state  action  were  disapproved.  Both  versions 
authorize  federal  financing  for  improved  mu- 
nicipal treatment  facilities.  The  House  version  is 
viewed  as  a  setback  for  environmentalists. 
(Brackins-Florida) 
W72-08839 


A  TOUGHER  DRIVE  TO  CLEAN  UP  AHt, 
WATER. 

U.S.  News  and  World  Report,  Vol.  72,  p.  36-37, 
February  21, 1972. 1  photo. 

Descriptors:  'Federal  government,  'Environmen- 
tal sanitation,  'Pollution  abatement,  'Water  pollu- 
tion control,  Air  pollution,  Effluents,  Water  pollu- 
tion,     Environmental      engineering,      Airports, 


e 
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Highways,  Legislation,  Administrative  agencies, 
Wildlife  conservation,  State  governments,  Pro- 
jects, Federal  project  policy,  Planning,  Industrial 
wastes,  Recycling,  Water  quality  control. 
Identifiers:  *  Zero  discharge. 

Recent  proposals  by  President  Nixon  and  the  Con- 
gress for  cleaning  up  the  Nation's  water  and  air  are 
evaluated.  The  Nixon  plan  ranges  from  an  execu- 
tive order  that  bans  the  use  of  poisoned  bait  on 
public  lands  to  a  proposed  tax  on  sulfur  oxides. 
The  President  would  also  give  the  states  and  the 
federal  government  more  power  to  control  land 
use  and  safeguard  undeveloped  areas.  The 
'Muskie  Bill'  for  cleaning  up  our  waters  sets  step- 
by-step  deadlines  to  achieve  the  goal  of  pollution- 
free  water  by  1985.  The  Nixon  Administration  is  in 
accord  with  the  1985  deadline,  but  it  disagrees  with 
the  policy  of  zero  discharge.  The  Administration 
claims  that  the  cost  of  eliminating  all  pollution 
from  effluents  would  be  enormous.  The  Adminis- 
tration also  plans  to  give  industry  tax-exempt 
treatment  on  bonds  for  facilities  to  recycle  wastes 
into  usable  materials.  (Waldron-Florida) 
W72-08840 


THE  EFFECT  OF  WATER  POLLUTION  CON- 
TROL LAWS  ON  THE  LOCATION  OF  PULP 
AND  PAPER  MILLS, 

Braniff  Graduate  School  of  Management,  Irving, 
Tex. 

A.  H.  Montgomery,  Jr. 

Alabama  Business,  Vol.  40,  No.  11,  p.  1-3  and  5-8, 
July  15, 1970. 5  tab,  17  ref. 

Descriptors:  *Pulp  and  paper  industry,  *Pulp 
wastes,  'Water  Quality  Act,  'Economic  impact, 
Pulp  wastes,  Cost  comparisons,  Water  quality, 
Legislation,  Waste  water  treatment,  Sites,  Water 
pollution,  Water  pollution  treatment,  Costs,  Cost 
analysis,  Water  pollution  sources.  Pollution  abate- 
ment, Water  quality  control,  Federal  government, 
State  governments,  Alabama,  Social  impact. 

Although  state  laws  were  not  sufficient  to  abate 
pollution  from  pulp  and  paper  mills,  it  is  difficult 
to  determine  quantitatively  what  effects  the 
Federal  Water  Qualtiy  Act  of  1 965  has  had  on  such 
mills.  New  water  pollution  control  laws  will  cause 
a  shift  in  the  desirability  of  various  areas  as  loca- 
tions for  pulp  and  paper  mills.  This  conclusion 
should  be  regarded  as  tentative  due  to  the  lack  of 
complete  data  in  several  areas.  A  study  was  made 
of  the  leading  county  in  each  of  five  states  having 
the  greatest  concentrations  of  paper  mills.  Data 
were  gathered  to  determine  what  treatment  pulp 
and  paper  mills  were  providing  in  1965,  and  what 
treatment  was  now  required.  These  figures  were 
compared  with  an  assumed  model  mill  (generating 
average  amounts  of  wastes).  The  results  showed 
that  the  model  mill  faced  substantial  costs  in  meet- 
ing stream  standards  of  the  Water  Quality  Act. 
Such  costs  will  be  significant  to  a  company  con- 
sidering a  new  location  or  expansion.  (Nielsen- 
Florida) 
W72-08841 


U.S.  AND  CANADA  HOLD  MEETING  ON 
GREAT  LAKES  POLLUTION  (JOINT  COMMU- 
NIQUE). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08842 


BRISTOL  HARBOR  BREAKWATER,  BRISTOL 
HARBOR,  RHODE  ISLAND  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08 A. 
W72-08843 


PROPOSED  PRINCIPLES  AND  STANDARDS 
FOR  PLANNING  WATER  AND  LAND 
RESOURCES  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Water  Resources  Council,  Washington,  D.C. 


For  primary  bibliographic  entry  see  Field  06G. 
W72-08847 


WATER  POLLUTION  CONTROL  LEGISLA- 
TION, PART  4. 

Congress,  Washington,  D.C;  and  Senate, 
Washington,  D.C.  Subcommittee  on  Air  and  Water 
Pollution. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.50.  Hearings— Subcommittee  on  Air 
and  Water  Pollution-Committee  on  Public  Works, 
U.S.  Senate,  92d  Cong,  1st  Sess,  Part  4,  p  1549- 
1908,  general  appendix,  Section  n.  360  p,  3  fig,  13 
tab,  1  chart,  106  ref,  1971. 

Descriptors:  'Water  pollution  control,  'Federal 
Water  Pollution  Control  Act,  'Pollution  abate- 
ment, 'Federal  government,  Legislation,  Legal 
aspects,  Administrative  agencies,  Political 
aspects,  Comprehensive  planning,  Institutional 
constraints,  Water  policy,  Administration,  Law 
enforcement,  Impaired  water  quality,  Water  pollu- 
tion sources,  Water  pollution  effects,  Grants, 
Research  and  development,  State  governments. 

The  print  of  committee  hearings  held  on  July  2, 
1971  includes  a  staff  working  print  of  pending 
federal  water  pollution  control  amendments  and 
comments  on  these  amendments  from  industry, 
states,  and  private  individuals.  Comments  from  in- 
dustry indicate  that  a  practical  implementation 
program  of  stream  quality  criteria  should  not  and 
need  not  include  continuous  or  frequent  monitor- 
ing. There  is  industry  objection  to  establishment  of 
national  minimum  water  quality  standards,  federal 
control  over  ground  waters  and  disposal  of  materi- 
als in  wells,  and  damage  provisions  which  may  ex- 
pose persons  discharging  prohibited  substances  to 
double  liability.  State  comments  included  objec- 
tions to  amendment  sections  which  require  con- 
tinuous, yearly  acceleration  of  state  spending  as  a 
prerequisite  to  obtaining  federal  program  grants, 
and  the  establishment  of  federal  effluent  standard 
and  permit  systems  rather  than  state  permit 
systems.  The  report  also  contains  Environmental 
Protection  Agency  memoranda  concerning  current 
agency  policy  with  respect  to  establishing  specific 
effluent  limitations  in  permits.  (Blank- Florida) 
W72-08851 


THE  VITALITY  OF  THE  NAVIGABILITY 
CRITERION  IN  THE  ERA  OF  ENVIRONMEN- 
TALISM, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08854 


THE  TOXICITY  OF  TEN  ORGANIC  INSECTI- 
CIDES TO  VARIOUS  AQUATIC  INVER- 
TEBRATES, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Zoology  and 

Entomology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08857 


WATER  CONSERVATION  BY  BARRIER  IN- 
JECTION, 

Nassau  County   Dept.   of  Public   Works,   Long 

Island,  N.Y. 

J.  H.  Peters,  and  D.  Cuming. 

Water  and  Sewage  Works,  Vol  114,  No  2,  p  63-68, 

February  1967.  3  fig,  1  tab. 

Descriptors:  Sanitary  engineering,  'Water  reuse, 
'Water  conservation,  'Water  supply,  Ground- 
water barriers,  'Saline  water  barriers,  'Injection, 
•Saline  water  intrusion. 


River  flows  in  the 
per  day  for  every 
shortages  of  water 
fresh  water,  on  or 
sea.  Water  drawn 
becomes  salty  due 
deeper  well  areas. 


U.S.  approximate  6,000  gallons 
person,  yet  many  areas  suffer 
.  In  some  areas  this  is  caused  by 
near  the  surface,  flowing  to  the 
for  use  from  the  ground  then 
to  ocean  water  intruding  to  the 
Nassau  County  on  Long  Island 


is  such  an  area.  Studies  and  plans  for  the  creation 
of  a  water  barrier  to  prevent  the  intrusion  of  sea 
water  are  described.  This  barrier  will  be  provided 
by  the  injection  of  renovated  waters  along  a  line 
paralleling  the  ocean  shoreline.  (Bean-AWWARF) 
W72-08861 


BIOASSAYS  DETERMINE  PESTICIDE  TOXICI- 
TY TO  AQUATIC  INVERTEBRATES, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Zoology  and 

Entomology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-08862 


ABRIDGED  BIBLIOGRAPHY.  ECONOMICS  OF 
WATER  QUALITY-SALINITY  POLLUTION, 

Colorado  State  Univ.,   Fort  Collins.  Dept.   of 
Economics. 
C.  A.  Miller. 

Environmental  Resources  Center  Information  Se- 
ries No  2  June  1971.  154  p,  OWRR  B-042-COLO 
(1). 

Descriptors:  'Salinity,  'Bibliographies,  'Water 
pollution,  'Colorado  River,  'Economic  impact, 
'Computer  programs,  Data  storage  and  retrieval, 
Libraries. 

This  bibliography  of  approximately  360  citations 
was  extracted  from  a  microfiche  library  of  400 
documents  and  was  developed  as  part  of  an 
economic  water  quality  study.  The  references  re- 
late to  the  economic  impacts  of  salinity  pollution; 
also  included  are  many  references  to  physical  and 
biological  aspects  of  salinity  pollution.  It  should  be 
particularly  useful  for  anyone  interested  in  the 
salinity  problems  of  the  Colorado  Basin  and  espe- 
cially the  Grand  Valley  area  of  the  upper  basin. 
The  bibliography  contains  4  sections-author,  title, 
source  and  master  lists-which  were  generated  and 
printed  out  by  a  computer  library  routine,  reduced 
and  reproduced  as  originally  printed.  (Casey- 
Arizona) 
W72-08883 


USE  AND  RE-USE  OF  INLAND  WATERS, 

National  Capital  Development  Commission,  Can- 
berra (Australia). 
C.  J.  Price. 

Ecological  Society  of  Australia,  Proceedings,  Vol. 
5,  p.  113-121,1970. 

Descriptors:  'River  basins,  'Urban  drainage, 
'Arid  lands,  'Water  conservation,  'Water  reuse, 
Recreation  f acuities,  Reservoir  operation,  Water 
quality  control,  Economic  feasibility. 

Any  consideration  of  water  use  and  reuse  in  Aus- 
tralia must  recognize  that  it  is  an  arid  continent. 
Some  1/3  of  the  nation  may  be  regarded  as  desert. 
The  large  communities  on  inland  waterways  have 
water  shortages,  although  the  coastal  centers,  with 
reasonably  abundant  water  sources  are  beginning 
to  feel  a  pinch  also.  Canberra  is  the  national  capital 
and  the  largest  inland  city  in  Australia  and  is  a 
planned  garden  community  in  a  relatively  low  rain- 
fall area  with  low  humidity  and  consequent  high 
evaporation.  The  city  is  growing  rapidly  in  popula- 
tion and  cannot  afford  to  waste  water  by  wasteful 
consumption,  quality  deterioration  or  by  misuse. 
The  limited  water  sources  of  the  area  are 
described.  Measures  have  been  undertaken  to  en- 
sure the  widest  possible  utility  of  the  available 
water  supplies  such  as  the  development  of  mu- 
nicipal reservoirs  into  recreation  areas.  Various 
forms  of  proposed  reuse  are  reviewed.  Some  river 
basins  such  as  the  Ruhr  Valley  have  faced  and 
dealt  with  many  of  the  same  water  problems  as 
Australia,  so  their  practices  are  reviewed  also.  The 
conclusions  are:  (1)  a  positive  approach  to  op- 
timum use  of  water  as  a  valuable  but  limited 
resource  is  the  safeguard  against  pollution  of  both 
the  stream  and  its  environment;  (2)  this  approach 
cannot  be  effective  unless  there  is  cooperation 
among  all  social  levels  ranging  from  the  conserva- 
tionist to  the  developer.  (Casey-Arizona) 
W72-08887 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


SOME  ENVIRONMENTAL  CONSIDERATIONS 
IN  THE  SITING  OF  NUCLEAR  POWER  REAC- 
TORS ALONG  THE  CALIFORNIA  COAST, 

California  Univ.,  Santa  Barbara.  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-08896 


GLOBAL  CLIMATE  CHANGE  AND  THE  IM- 
PACT OF  A  MAXIMUM  SEA  LEVEL  ON 
COASTAL  SETTLEMENT, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-08902 


AH*  BARRIERS  AS  OrL-SPILL  CONTAINMENT 
DEVICES, 

Shell  Pipe  Line  Corp.,  Houston,  Tex. 

W.T.Jones. 

Society  of  Petroleum  Engineers  Journal,  Vol  12, 

No  2,  p  126-142,  April  1972.  26  fig,  4  tab,  42  ref, 

append. 

Descriptors:  *Oil  water,  *Oil  spills,  'Water  pollu- 
tion treatment,  'Bubbles,  'Oil  pollution,  Water 
pollution  control,  Turbulence,  Aeration,  Water 
circulation,  Currents  (Water),  Mixing,  Dispersion. 
Identifiers:  *Oil  spill  treatment,  *Air  barriers  (Oil 
spills). 

An  experimental  investigation  of  air  barriers  was 
performed  and  previously  published  relationships 
for  air  barriers  operating  in  still  water  were 
verified.  The  structure  of  the  bubble  plume 
changed  with  increasing  current.  Tests  with  oil  on 
the  water  surface  showed  turbulence  to  be  the 
major  factor  in  the  failure  of  an  air  barrier 
completely  to  retain  oil  in  the  presence  of  a  cur- 
rent. The  combination  of  turbulence  and  the  in- 
herent instability  of  flowing,  stratified  fluids  tears 
drops  off  the  bottom  of  the  oil  slick  in  the  stagna- 
tion region.  The  downward  flow  in  this  region  then 
transports  the  oil  drops  below  the  surface  current 
produced  by  the  air  barrier,  and  the  main  current 
carries  the  drops  through  the  barrier.  On  the 
downstream  side,  the  drops  gradually  rise  to  the 
surface.  Varying  orifice  size  and  spacing  had  no 
effect  on  the  surface  current  turbulence  or  mean 
velocity.  Large  quantities  of  spilled  oil  have  been 
recovered  at  a  prototype  installation  by  placing  the 
barrier  at  an  angle  to  the  current.  Limits  on  the  use 
of  this  formulation  for  prototype  spills  are  given. 
(Knapp-USGS) 
W72-08945 


THE  RELATIONSHIP  BETWEEN  HOUSING 
AND  WATER  RESOURCES  PLANNING  AND 
MANAGEMENT, 

Urban  Systems  Research  and  Engineering,  Inc., 
Cambridge,  Mass. 

W.  M.  Hanemann,  and  S.  Bhotiwihok. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  801.  Completion  Report, 
March  1,  1972,  394  p,  171  ref.  OWRR  C-2114  (No. 
3399)  (1). 

Descriptors:  'Urbanization,  'Water  supply, 
•Water  demand,  'Sewerage,  'Septic  tanks, 
'Public  utilities,  'Local  Governments,  Cities,  In- 
stitutions, Political  aspects,  Planning,  Federal 
Government,  Grants,  Land  use,  Regression  analy- 
sis, Spaual  distribution,  Construction  costs, 
Economies  of  scale,  Massachusetts,  Arizona, 
Florida. 

Identifiers:  'Housing,  'Boston,  'Miami, 
'Phoenix,  'Tuscon. 

A  description  is  presented  on  how  water  and  sewer 
services  are  provided  for  new  housing  develop- 
ment in  suburban  areas  around  Boston,  Miami, 
Phoenix,  and  Tuscon  planning  procedures, 
government  regulations,  and  water  and  sewer 
costs  are  compared.  In  general,  the  availability  of 
public  water  or  sewer  services  was  not  a  major  in- 
fluence on  the  location  of  new  housing;  but, 
around   Phoenix,    institutional   obstacles   to   the 


transfer  of  water  from  agricultural  to  urban  areas 
may  hinder  future  growth.  There  is  evidence  that 
housing  development  had  some  adverse  effects  on 
water  and  sewer  systems,  through  the  develop- 
ment of  inefficient  networks  and  pollution  from 
septic  tanks  and  overloaded  treatment  plants. 
These  could  have  been  prevented  with  more  strin- 
gent regulation  by  state  and  local  government 
agencies.  The  impact  of  regional  planning  councils 
and  of  federal  water  and  sewer  grant  programs  is 
examined  and  modifications  to  the  HUD  grant 
program  to  increase  its  effectiveness  are  recom- 
mended. In  separate  econometric  studies  predic- 
tion equations  are  developed  for  water  network 
costs  using  a  new  index  which  measures  the  shape 
and  population  distribution  of  an  urban  area;  the 
determinants  of  water  consumption  are  in- 
vestigated, and  multi-family  housing  tends  to 
reduce  per  capita  consumption  are  shown. 
W72-08952 


NEW  TRENDS  IN  WATER-RESOURCES 
DEVELOPMENT, 

Wright-McLaughlin  Engineers,  Denver,  Colo. 
K.  R.  Wright. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  9,  p  787-788,  September  1971.  1 
photo,  7  ref. 

Descriptors.  'Water  resources  development, 
'Planning,  'Environment,  'Water  quality  control, 
Reclamation,  Sewage  effluents,  Conservation, 
Water  reuse. 

Identifiers:  'Development  trends,  'Planning  prin- 
ciples, Synergistic  approach. 

Among  the  trends  in  water  resources  development 
are:  (1)  a  change  which  will  replace  water 
resources  development  by  a  water  resources 
management  approach,  and  (2)  a  change  in  the  role 
of  the  engineer.  Municipal  water  resources 
development  must  cease  to  be  a  single-purpose- 
single-function  projects,  conceived  by  the  en- 
gineer as  a  provider  and  conveyor  of  potable 
water.  The  new  urban  water  resources  manager 
must  direct  his  energy  in  a  synergistic  approach 
that  includes:  sewage  effluent  reuse;  the  capture, 
recharge  and  utilization  of  storm  runoff;  the 
recycling  of  industrial  water  within  a  plant;  and  the 
elimination  of  large  water  needs  for  cooling  pur- 
poses, coupled  with  conjunctive  use  of  surface 
water  supplies  and  ground  water  in  a  balanced 
manner.  The  most  significant  trend  in  water 
resources  development  is  located  in  the  method  of 
reuse  and  reclamation  of  sewage  effluent.  Three 
environmental  planning  principles  must  be  remem- 
bered in  any  attempt  to  conserve  or  develop  the 
environment.  (1)  The  environment  is  a  single 
system.  (2)  The  environment  is  a  closed  system.  (3) 
Pollutants  are  out-of-place  resources.  (Strachan- 
Chicago) 
W72-08960 


NATIONAL  IRRIGATION  RETURN  FLOW 
RESEARCH  AND  DEVELOPMENT  PROGRAM, 

Robert  S.  Kerr  Water  Research  Center,  Ida,  Okla. 
J.  P.  Law,  Jr. 

Copy  available  from  GPO  Sup  Doc,  $0.40; 
microfiche  from  NTIS  as  PB-209  857,  $0.95.  Water 
Pollution  Control  Research  Series,  Environmental 
Protection  Agency,  December  1971,  23  p,  2  fig,  1 
tab,  11  ref.  EPA  Program  EP2:10,  13030  GJS 
12/71. 

Descriptors:  'Water  quality  control,  'Irrigation  ef- 
fects, Pollution  abatement,  'Return  flow,  Waste 
water  (Pollution),  Programs,  Research  and 
development,  Research  priorities,  Water  quality 
control,  Farm  wastes. 

The  status  of  the  National  Irrigation  Return  Flow 
Research  and  Development  Program  is  presented. 
Current  research  projects  and  future  program 
development  are  discussed.  The  report  represents 
the  position  of  the  Environmental  Protection 
Agency  (EPA)  with  regard  to  the  development  of 
effective   controls   on   the   quality   of  irrigation 


return  flows.  Program  goals  and  milestones  are 
outlined.  A  number  of  potential  control  measures 
are  discussed.  Improvements  in  the  water  delivery 
system,  on-the-farm  water  management,  and  the 
water  removal  system  are  considered  with  respect 
to  improving  the  quality  of  irrigation  return  flows 
and  decreasing  the  degradation  of  receiving 
waters.  Research  and  investigations  are  needed  to 
evaluate  the  effectiveness  of  potential  control 
measures.  Demonstrations  and  educational  activi- 
ties will  be  required  to  overcome  institutional, 
political,  and  legal  constraints  to  water  manage- 
ment reform.  (EPA  abstract) 
W72-08980 


MANAGEMENT  OF  NUTRHCNTS  ON 
AGRICULTURAL  LAND  FOR  IMPROVED 
WATER  QUALITY. 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-08981 


REAL-ESTATE  LAKES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  03D. 

W72-08997 


SEALING  OF  UNDERWATER  FISSURES, 

S.  W.  Miranda. 

U.  S.  Patent  No.  3,643,741,  3  p,  3  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  895,  No.  4,  p  1348,  February  22, 1972. 

Descriptors:  'Patents,  'Oil  pollution,  Sea  water, 
Pollution  abatement,  Water  pollution  treatment, 
Water  pollution,  Separation  techniques,  Equip- 
ment, Sealants,  Leakage,  'Fissures  (Geologic), 
Oceans. 
Identifiers:  Ocean  floor. 

Three  provisions  are  offered  to  control  oil  flow 
from  fissures  on  the  ocean  floor.  A  resin-forming 
liquid  is  applied  to  the  fissure  and  cures  in  place 
binding  the  oil  to  form  a  body  of  sealant  adhering 
to  the  walls  of  the  fissure.  A  secondary  channel 
may  be  drilled  on  a  slant  into  the  fissure  at  a  loca- 
tion below  the  ocean  floor  and  the  resin  pumped 
through  it  to  seal  the  fissure.  A  dome  is  placed 
over  the  fissure,  anchored  and  sealed  to  the  floor 
to  stop  the  oil  leakage.  A  pipe  may  be  topped  into 
the  dome  to  remove  the  accumulated  oil.  (Sinha- 
OEIS) 
W72-09017 


OIL  RECOVERY  AND  CLEANUP  SYSTEM, 
J.  H.  Parker. 

U.  S.  Patent  No.  3,642,140,  7  p,  11  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  895,  No.  3,  p  923,  February  15,  1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
'Equipment,  Pollution  abatement,  Water  pollution 
treatment,  Separation  techniques. 

An  oil  recovery  unit  is  in  the  form  of  an  assembly 
of  float  elements  which  are  of  decreasing  diameter 
from  top  to  bottom.  An  oil  collection  device  is  cen- 
trally positioned  so  that  the  oily  mixture  is  passed 
into  the  collection  chamber  wherein  it  is  able  to 
settle  into  an  oil  phase  and  a  water  phase.  The 
water  phase  is  passed  at  low  velocity  through  at 
least  two  other  processing  stages  to  remove  en- 
trained oil  and  to  discharge  the  water.  The  oil 
phase  is  passed  to  a  collection  zone  for  subsequent 
removal.  (Sinha-OEIS) 
W72-09018 


APPARATUS  FOR  PREVENTING  OH.  POLLU- 
TION, 

Texaco  Inc.,  New  York.  (Assignee). 
R.  Tuggle,  R.  H.  Graves,  and  R.  J.  De  Rouen. 
U.  S.  Patent  No.  3,638,796,  3  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  895,  No.  1,  p  150,  February  1,  1972. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Pollution  abatement,  Water  pollution  treatment, 
Water  pollution,  Equipment,  Separation 
techniques,  'Caissons. 

The  apparatus  consists  of  caisson  situated  in  an 
upright  position  and  extending  above  the  highest 
level  of  the  water  surface  to  prevent  wave  action 
from  causing  the  mixture  of  the  oil  and  water.  The 
caisson  reaches  into  the  subsurface  of  the  body  of 
water.  A  pipe  is  placed  within  the  caisson  to 
receive  the  input  fluid  that  may  contain  oil.  This 
apparatus  is  applicable  specifically  to  petroleum 
producing  operations  located  inland  or  in  offshore 
waters.  (Sinha-OEIS) 
W72-09022 


HIGH-STRENGTH     FIRE-RESISTANT     SPILL 
CONTROL  BOOMS, 
M.  F.  Smith. 

U.  S.  Patent  No.  3,638,430,  4  p,  10  fig,  5  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  895,  No.  1,  p  57,  February  1, 1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Pollution  abatement,  Water  pollution  treatment, 
Water       pollution,       Equipment,       Separation 
techniques,  Barriers. 
Identifiers:  'Booms,  Floating  booms. 

High-strength  fire-resistant  floating  barriers  are 
provided  for  the  control  of  floating  spilled  materi- 
als. The  barrier  is  suitable  for  deployment  between 
a  dock  and  a  vessel.  The  barrier  fin  has  elongated 
upper  and  lower  edges  extending  over  the  length 
of  the  boom.  A  knitted  reinforcing  and  tensile 
load-distribution  mesh  connects  with  buoyant 
float  blocks  which  have  liquid-impervious  outer 
surfaces  anchored  at  spaced  accordion-foldable 
intervals  along  the  upper  edge  of  the  flexible  fin. 
(Sinha-OEIS) 
W72-09023 


INTERNATIONAL  ENVIRONMENTAL 

DAMAGE  CONTROL:  SOME  PROPOSALS  FOR 
THE  SECOND  BEST  OF  ALL  POSSIBLE 
WORLDS, 

Kentucky  Univ.,  Lexington.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-09030 


THE  POLLUTION  PROBLEM  AND  LEGAL  IN- 
STITUTIONS: A  CONCEPTUAL  OVERVD2W, 

California  Univ.,  Los  Angeles.  School  of  Law. 

J.  E.  Krier. 

UCLA  Law  Review,  Vol.  18,  p  429-477,  1971.  141 

ref. 

Descriptors:  'Economic  impact,  'Social  aspects, 
•Pollution  abatement,  'Political  constraints,  In- 
stitutional constraints,  Legal  aspects,  Political 
aspects,  Legislation,  Institutions,  Research  priori- 
ties, Administrative  agencies,  Regulation,  Pollu- 
tion taxes  (Charges),  Water  pollution,  Air  pollu- 
tion, Grants,  Pricing. 

Identifiers:  'Absolute  liability,  'Nuisance  (Legal 
aspects). 

Pollution  control  problems  generally  can  only  be 
solved  by  some  form  of  government  intervention 
because  ordinary  market  forces  do  not  encourage 
pollution  abatement.  Contrasts  are  presented  of 
some  recent  economic  thinking  relating  to  the  in- 
ternalization of  the  social  cost  of  pollution  with  the 
externalization  of  such  costs  which  traditionally 
result  from  market  forces.  The  social  cost  is  also 
analyzed  in  respect  to  the  political  process,  deci- 
sion making  criteria,  and  institutional  restraints. 
Environmental  litigation  objectives  discussed  in- 
clude: internalization  of  costs  by  imposing  liability 
on  the  polluter,  improvement  of  private  and  public 
decision-making,  and  defining  new  issues.  Short- 
comings and  palliatives  of  the  legal  aspect  of  the 
problem  are  discussed  including  problems  of  proof 
and  problems  inherent  in  the  judicial  process.  The 
philosophy  behind  pollution  control  legislation  and 
administration  is  analyzed.  Three  approaches  are 


possible:  regulation;  subsidies;  and  charges, 
prices,  or  effluent  fees.  Regulation  has  been  the 
typical  approach  because  of  a  lack  of  understand- 
ing how  social  and  economic  systems  can  be  used. 
Pricing  is  the  most  desirable  control  technique. 
(Grant-Florida) 
W72-09031 


SMALL  FLOOD  PROTECTION  PROJECT, 
NORTH  FORK,  NOLIN  RIVER  HODGEN- 
VTLLE,  KENTUCKY  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09033 


THE  CLEAN  WATER  PACKAGE  OF  AMEND- 
MENTS TO  H.R.  118%, 

Congress,     Washington,     D.     C;    and    House, 

Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-09037 


AMERICAN  WATERWAYS,  INC.  V.  ASKEW 
(STATE  POLLUTION  CONTROL  LEGISLA- 
TION AS  AN  INFRINGEMENT  ON  MARITIME 
UND70RMJTY). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09039 


GREAT  LAKES  CONNECTING  CHANNELS- 
-WDDENING  AND  DEEPENING  BENDS  IN  ST. 
MARYS  RIVER,  MICHIGAN-PHASE  I  (FINAL 
ENVDJONMENTAL  IMPACT  STATEMENT). 

United  States  Lake  Survey,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09043 


THANKS  TO  CONGRESS,  MANY  FHtMS 
FINANACE  POLLUTION  CONTROL  WITH 
TAX-EXEMPT  BONDS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09045 


COMING  GOVERNMENT  MOVES  IN  WAR 
AGAINST  POLLUTION  (TNTERVDXW  WITH 
WHXIAM  D.  RUCKELSHAUS,  ADMINISTRA- 
TOR, ENVDJONMENTAL  PROTECTION 
AGENCY). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09047 


HOUSTON  SHIP  CHANNEL,  TEXAS-MAI- 
NTENANCE DREDGING  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09055 


SOME   ECOLOGICAL  EFFECTS   OF  ARTIFI- 
CIAL      CHtCULATtON       ON       A       SMALL 
EUTROPHIC  NEW  HAMPSHIRE  LAKE, 
New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09061 


PULP  MTLL  INTERNAL-EXTERNAL  POLLU- 
TION CONTROL  ECONOMIC  MODELLING 
FOR  RECEIVING  WATER  PROTECTION, 

EKONO,  Seattle,  Wnsh. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09070 


A  NONLINEAR  MATHEMATICAL  PRO- 
GRAMMING MODEL  FOR  WATER  QUALITY 
MANAGEMENT, 

Calgary  Univ.  (Alberta). 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09074 


MINIMUM    COST    REGIONAL    POLLUTION 
CONTROL  SYSTEMS, 

Michigan  Univ.,  Ann  Arbor.   School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09075 


WATER        QUALITY        MODELING        FOR 
FORECASTTVE  AND  PLANNING  PURPOSES, 

Oklahoma  Univ.,  Norman.  School  of  Civil  En- 
gineering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09078 


A      MODEL     FOR      A     WATER     QUALITY 
MANAGEMENT  STUDY, 

Systems  Research  Group,  Inc.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09084 


LEGAL  ASPECTS  OF  WATER  POLLUTION  IN 
NEW  ENGLAND:  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  812.  Water  Resources 
Scientific  Information  Center,  WRSIC  71-213.  Oc- 
tober 1971. 165  p. 

Descriptors:  'New  England,  'Water  law,  'Legal 
aspects,  'Bibliographies,  'Water  pollution  con- 
trol, Abstracts,  Information  retrieval,  Water  pollu- 
tion, Judicial  decisions,  Legislation,  Publications, 
Regulation,  Water  quality  control,  Pollution  abate- 
ment, Water  quality  standards,  Northeast  U.S., 
Data  collections,  Connecticut,  Maine,  Mas- 
sachusetts, New  Hampshire,  Rhode  Island,  Ver- 
mont. 

Abstracts  of  judicial  decisions,  legislation,  regula- 
tions, and  legally  related  publications,  pertaining 
to  water  pollution  in  New  England,  are  presented 
in  this  bibliography.  The  bibliography  is  one  of  a 
series  produced  wholly  from  Selected  Water 
Resources  Abstracts.  Materials  relating  to  Con- 
necticut, Maine,  Massachusetts,  New  Hampshire, 
Rhode  Island,  Vermont,  and  other  jurisdictions 
are  presented.  Bibliographical  details  and  availa- 
bility data  are  listed.  A  significant  descriptor  index 
and  a  comprehensive  index  are  included.  (John- 
son-Florida) 
W72-09094 


REPORT  ON  PESTICIDE  FORMULATIONS, 

Environmental  Protection  Agency,  Washington, 

D.C.  Pesticides  Regulation  Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09118 


LABORATORY  RELEASE  RATES  OF  ENCAP- 
SULATED MALATHION  SLOW  RELEASE 
FORMULATIONS,  APRDL-JUNE  1971, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal,  Md. 

L.  L.  Nelson. 

Entomological  Special  Study  No.  31-017-71/72,  5 

p,  2  tab,  5  ref. 

Descriptors:  'Pesticide  residues,  'Persistence,  In- 
secticides, Pesticide  toxicity,  Pesticide  kinetics. 
Water  pollution  sources,  Laboratory  tests,  Pesti- 
cides, Larvicides,  Lethal  limit,  Water  analysis. 
Formulation,  Gas  chromatography,  Mosquitoes, 
Evaluation,  Flame  photometry. 
Identifiers:  'Malathion,  Pesticide  encapsulation, 
Release  rates,  AC  591,  Pennwalt  3527-115,  Penn- 
walt  3527-118,  Anopheles  quadrimaculatus,  Culex 
pipiens  quinquefasciatus,  Flame  detectors,  Encap- 
sulated formulations,  Diethyl  mercaptosuccinate, 
Aedes  aegypti,  Gas  liquid  chromatography. 

Laboratory  evaluations  were  conducted,  over  an 
8- week  period,  to  determine  residue  levels  of 
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malathion  (diethyl  mercapto succinate,  S -ester 
with  O.Oidimethyl  phosphorodithioate)  maintained 
in  water  treated  with  encapsulated  formulations 
designated  AC  591,  Pennwalt  3527-115,  and  Penn- 
walt  3527-118.  Samples  were  extracted  by  parti- 
tioning with  Nanograde  (trademark)  hexane  and 
analyzed  by  flame  photometric  gas-liquid  chro- 
matography without  additional  cleanup.  All  formu- 
lations, at  a  dose  rate  of  22.0  ppm  active  in- 
gredient, were  effective  in  maintaining  residues 
over  the  entire  test  period.  The  Pennwalt  3527-1 18 
formulation  released  very  rapidly  with  an  average 
of  19.427  ppm  detected  1  week  post  treatment  and 
as  a  result,  is  not  recommended  for  further  evalua- 
tions. The  AC  591  and  Pennwalt  3527-1 15  encapsu- 
lated malathion  formulations  should  be  considered 
for  further  evaluations  under  field  conditions.  (See 
also  W72-09124)  (Mackan-Battelle) 
W72-09123 


LABORATORY  EVALUATION  OF  RESIDUE 
LEVELS  IN  WATER  TREATED  WITH  AN  EN- 
CAPSULATED MALATHION  FORMULATION, 
JULY-SEPTEMBER  1971, 

Army  Environmental  Hygiene  Agency,  Edgewood 
Arsenal,  Md. 
M.  A.  Lawson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  914,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Entomological  Special  Study 
No.  31-004-72, 4  p,  1  fig,  4  ref. 

Descriptors:  'Pesticide  residues,  'Persistence, 
Pesticides,  Insecticides,  Pesticide  kinetics,  Water 
pollution  sources,  Laboratory  tests,  Water  analy- 
sis, Lethal  limit,  Formulation,  Mosquitoes, 
Separation  techniques,  Degradation  (Decomposi- 
tion), Flame  photometry. 

Identifiers:  'Malathion,  'Gas  liquid  chromatog- 
raphy, Release  rates,  Flame  detectors,  Pesticide 
encapsulation,  Diethyl  mercaptosuccinate, 
3MCAP-M,  Encapsulated  formulations, 

Anopheles  quadrimaculatus,  Aedes  aegypti,  Culex 
pipiens  quinquefasciatus. 

Laboratory  evaluations  were  conducted,  over  an 
8-week  test  period,  to  determine  residue  levels  of 
malathion  (diethyl  mercaptosuccinate,  S  equals 
ester  with  0,0-dimethyl  phosphorodithioate)  main- 
tained in  water  treated  with  an  encapsulated  for- 
mulation. The  encapsulated  malathion  formulation 
was  tested  at  rates  of  2.5  and  5.0  ppm  active  in- 
gredients. Samples  were  extracted  by  partioning 
with  Nanograde  (trademark)  hexane  and  analyzed 
by  flame  photometric  gas-liquid  chromatography 
without  additional  cleanup.  The  recovery  with  the 
described  method  was  100  percent  based  on 
known  additions.  (See  also  W72-09123)  (Mackan- 
Battelle) 
W72-09124 
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THE  RELATIONSfflP  BETWEEN  HOUSING 
AND  WATER  RESOURCES  PLANNING  AND 
MANAGEMENT, 

Urban  Systems  Research  and  Engineering,  Inc., 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08952 


WATER  RESOURCES  AND  THE  ENVIRON- 
MENT, 

National  Water  Commission,  Arlington,  Va. 
T.  M.  Schad. 

Water  Resources  Bulletin,  Vol.  8,  No.  2,  p  404- 
409,  April  1972. 

Descriptors:  'National  Water  Commission, 
•Resources  development,  'Environment,  'Long- 
term  planning,  Research  and  development.  Quali- 


ty control,  Landscaping,  Water  users.  Recycling, 
Legal  aspects,  Values. 

Identifiers:    'Policy   making,    'Problem   solving, 
Background  knowledge,  Water  development. 

The  work  of  the  National  Water  Commission  is 
discussed.  The  job  of  the  Commission  is  to  study 
the  Nation's  water  needs  and  water  problems,  and 
to  recommend  improved  national  policies  so  that 
future  needs  for  water  (and  water-related  services) 
may  be  efficiently  met,  giving  proper  attention  to 
aesthetic,  economic,  and  institutional  influences. 
The  commission  is  composed  of  distinguished  per- 
sons drawn  from  outside  the  federal  government, 
and  has  the  advantage  of  a  broad  perspective.  The 
Commission's  two  tasks  are  to  develop  a 
background  of  understanding  of  the  Nation's 
water  problems  and  to  recommend  solutions.  The 
background  phase  is  almost  completed.  Two 
general  notions  have  defined  the  outline  of  the 
study  program:  the  subordination  of  technical  is- 
sues to  policy  issues,  and  the  prominence  of  the 
concept  of  alternative  futures.  The  five  studies 
which  have  been  undertaken  to  develop  a 
background  for  the  Commission  include  studies 
of:  (1)  water  development  and  environmental 
quality,  (2)  the  role  of  water  in  the  landscape,  (3) 
the  classification  and  designation  of  water  for 
specific  uses,  (4)  the  effects  of  recycling  on  natu- 
ral ecosystems,  and  (5)  the  legal  aspects  of  accom- 
modating water  resources  development  and  en- 
vironmental values.  When  the  reports  of  all  these 
studies  are  completed,  the  National  Water  Com- 
mission staff  will  develop  recommendations  for 
the  consideration  of  the  Commission.  (Strachan- 
Chicago) 
W72-08954 


MATHEMATICAL        MODELS:        PLANNING 
TOOLS  FOR  THE  GREAT  LAKES, 

Michigan  State  Univ.,  East  Lansing;  and  Great 
Lakes  Basin  Commission,  Ann  Arbor,  Mich. 
S.  B.  Upchurch,  and  D.  C.  N.  Robb. 
Water  Resources  Bulletin,  Paper  No.  72031,  Vol. 
8,  No.  2,  p  338-348,  April  1972.  3  tab,  4  fig,  14  ref. 

Descriptors:  'Planning,  'Mathematical  models, 
'Great  Lakes,  Resource  development,  Feasibility 
studies,  Design  standards,  Data  collection,  Quality 
control,  Environment,  Evaluation. 
Identifiers:  'Great  Lakes  Basin  Commission,  'Ob- 
jective planning,  Plan  development,  Planning 
tools. 

The  Great  Lakes  Basin  Commission  has  initiated  a 
Framework  Study  to  assess  the  present  and  pro- 
jected water-  and  related  land-resource  problems 
and  demands  in  the  Great  Lakes  Basin.  Poorly 
defined  objectives;  incompleted  and  inconsistent 
data  arrays;  unknown  air,  biota,  water,  and  sedi- 
ment interactions;  and  multiple  planning  con- 
siderations for  interconnected,  large  lake  systems 
hinder  objective  planning.  To  incorporate  mathe- 
matical modeling  as  a  planning  tool  for  the  Great 
Lakes,  a  two-phase  program,  comprising  a  feasi- 
bility and  design  study  followed  by  contracted  and 
in-house  modeling,  data  assembly,  and  plan 
development,  has  been  initiated.  The  models  will 
be  used  to  identify  sensitivities  of  the  lakes  to 
planning  and  management  alternatives,  insuffi- 
ciencies in  the  data  base,  an  inadequately  un- 
derstood ecosystem  interactions.  For  the  first  time 
objective  testing  of  resource-utilization  plans  to 
identify  potential  conflicts  will  provide  a  rational 
and  cost-effective  approach  to  Great  Lakes 
management.  Because  disciplines  will  be  interre- 
lated, the  long-term  effects  of  planning  alterna- 
tives and  their  impacts  on  neighboring  lakes  and 
states  can  be  evaluated.  Testing  of  the  con- 
sequences of  environmental  accidents  and  in- 
creased pollution  levels  can  be  evaluated,  and 
risks  to  the  resource  determined.  Examples  are 
cited  to  demonstrate  the  use  of  such  planning 
tools.  (Strachan-Chicago) 
W72-08971 


A  LINEAR  ANALYSIS  OF  AN  URBAN  WATER 
SUPPLY  SYSTEM, 

Nebraska  Soil  and  Water  Conservation  Commis- 
sion, Lincoln. 

S.  K.  Hoppel,  and  W.  Viessman,  Jr. 
Water  Resources  Bulletin,  Paper  No.  72027,  Vol. 
8,  No.  2,  p  304-31 1,  April  1972. 2  tab,  3  fig,  7  ref. 

Descriptors:  'City  planning,  'Water  supply, 
'Linear  programming,  Analysis,  Costs,  Con- 
straints, Long-term  planning.  Water  demand, 
Short-term  planning,  Economics,  Nebraska. 
Identifiers:  'Linear  analysis,  Long-range  develop- 
ment, Lincoln  (Neb). 

The  use  of  linear  programming  as  a  planning  tool 
for  determining  the  optimal  long-range  develop- 
ment of  an  urban  water  supply  system  was  ex- 
plored. A  stochastic  trace  of  water  demand  was 
synthesized  and  used  as  an  input  to  the  model. 
This  permitted  evaluating  the  feasibility  of  impos- 
ing demand  restriction  as  an  effective  cost  reduc- 
tion mechanism.  The  City  of  Lincoln,  Nebraska, 
was  used  as  the  urban  model.  The  fundamental 
problem  was  to  allocate  limited  water  supplies 
from  several  sources  to  an  urban  load  center  to 
minimize  costs  and  comply  with  system  con- 
straints. The  study  period  covered  twenty  years, 
and  findings  indicate  the  planning  direction  for 
stage  development  during  this  period.  Sensitivity 
analyses  were  performed  on  cost-coefficients  and 
demands.  Thirteen  sources  were  included  in  the  in- 
itial computations.  Conclusions  were  that  linear 
programming  and  generated  demand  traces  are 
useful  tools  for  both  short-  and  long-term  urban 
water  supply  planning.  Lowering  peak  demands 
results  in  long-range  development  of  fewer 
sources  of  supply  and  more  economic  and  effi- 
cient use  of  the  supplies  developed.  (Strachan- 
Chicago) 
W72-08977 


OPTIMAL    DESIGN     AND    OPERATION     OF 
WATER  RESERVOIRS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Industri- 
al Engineering. 

For  primary  bibliographic  entry  see  Field  04 A. 
W72-09062 


OPTIMIZATION  IN  DESIGN  OF  HYDRAULIC 
NETWORKS,  -  DISCUSSION  BY  GRAHAME  G. 
BOYNE. 

Scottish  Gas  Board,  Edinburgh. 

Journal  of  the  Sanitary  Engineering  Division, 
American  Society  of  Civil  Engineers  Discussion, 
Vol  97,  No  SA6,  p  945-946,  December  1971. 2  ref. 

Descriptors:  'Optimization,  'Network  design, 
'Hydraulic  systems,  'Economic  efficiency,  Head 
loss,  Analytical  techniques,  Sequential  generation. 

The  particular  optimization  procedure  used  in  the 
paper  by  A.  K.  Deb  and  A.  K.  Sarkar  (See  W71- 
06583)  on  hydraulic  network  optimization  was 
criticized  on  the  grounds  that  it  could  not  achieve 
the  global  minimum  cost  solution  because  of  the 
necessity  to  predetermine  the  head  losses  in  the 
pipes  before  the  procedure  could  be  used.  The 
discussant  suggested  that  the  limitations  of  the 
procedure  could  be  overcome  by  applying  a  non- 
linear programming  procedure  which  was  formu- 
lated to  solve  the  optimum  gas  network  problem  to 
hydraulic  network  design  problems.  The  nonlinear 
programming  method  reduces  the  number  of 
system  variables  and  constraints  by  incorporating 
a  network  analysis  technique.  The  problem  solu- 
tion is  found  by  generating  sets  of  initial  diameter 
sizes  by  sampling  within  the  feasible  region.  The 
method  selects  the  lowest  cost  local  optimum  solu- 
tion as  the  global  optimum  solution.  (Markell-Cor- 
nell) 
W72-09064 
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MODELLING  TECHNIQUES  IN  WATER 
RESOURCES  SYSTEMS. 

International  Symposium  on  Modelling 
Techniques  in  Water  Resources  Systems,  May  9- 
12,  1972.  Proceedings  Vol.  2,  (1972).  A.  K.  Biswas, 
editor,  Canada  Dept.  of  the  environment.  240  p. 

Descriptors:  *Model  studies,  'Mathematical 
models,  'Computers,  'Planning,  'Management, 
'Decision  making,  'Simulation  analysis,  'Systems 
analysis. 

Since  the  first  computer  simulation  of  a  simplified 
river  basin  in  1962,  much  progress  has  been  made 
in  the  application  of  modeling  techniques  to  water 
resources  policy  planning  and  decision  making. 
Scientists  from  every  branch  of  this  field  came 
from  all  over  the  world  to  meet  in  a  symposium  to 
share  and  communicate  their  most  recent  findings. 
In  this  second  volume,  19  articles  present  various 
aspects  of  current  model  studies.  Optimization 
studies  using  linear  and  dynamic  programming  are 
presented,  as  well  as  stochastic  model  simulation 
studies.  They  cover  a  broad  area  of  water  policy 
planning,  including  effluent  plant  treatment  of  a 
pulp  mill,  flood  plain  management,  and  discussion 
of  the  importance  of  political  feasibility  in  choos- 
ing alternative  water  resources  planning  objec- 
tives. (See  W72-08258  and  W72-09066  thru  W72- 
09084)  (Bell-Cornell) 
W72-09065 


FINDING  NATURAL  RECHARGE  PATTERNS 
AND  ABSTRACTION  PHASES  TO  MAXIMISE 
YIELD  OF  AQUIFERS, 

Water  Research  Association,  Marlow  (England). 

Resources  Group. 

J.  A.  Cole,  H.  Hirsch,  and  B.  M.  Thorn. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water   Resources 

Systems,  May  9-12, 1972,  p  240-249.  3  fig,  10  ref . 

Descriptors:      'Aquifers,      'Natural      recharge, 
'Analog  models,  'Artificial  recharge,  Optimiza- 
tion,  Infiltration,   Water   table,   Springs,   Wells, 
Pumping,  Groundwater. 
Identifiers:  Well  water  level. 

Identification  of  a  unit  hydrograph  response  of 
well  water  level  is  presented  as  a  means  of  detect- 
ing sequences  of  natural  recharge  to  aquifers.  This 
method  yields  a  key  to  the  quantity  of  infiltration 
arriving  at  the  water  table  itself,  as  distinct  from 
its  earlier  departure  from  the  root  zone  of  soil.  A 
simple  electrical  analogue  is  then  used  to  simulate 
a  block  of  unconfined  aquifer.  Various  seasonal 
patterns  of  natural  and  artificial  recharge  can  be 
represented.  For  each  set  of  boundary  conditions 
the  annual  groundwater  yield  is  found  as  a  func- 
tion of  pumping  phase,  i.e.  the  timing  of  pumping 
relative  to  the  recharge  pattern.  Results  are 
presented  as  families  of  graphs  and  reveal  the 
amount  of  recharge  that  may  be  captured  for  any 
pumping  phase.  (See  also  W72-09065)  (Bell-Cor- 
nell) 
W72-09066 


THE  SERIAL  CORRELATION  IN  A  SIMPLE 
DAM  PROCESS, 

Goteborg  Univ.  (Sweden). 

N.  Blomqvist. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water   Resources 

Systems,  May  9-12, 1972,  p  250-263.  2  tab,  8  ref. 

Descriptors:  'Systems  analysis,  'Dams,  'Queue- 
ing  theory,  Correlation  analysis,  Simulation  analy- 
sis, Mathematical  models. 
Identifiers:  Moran  model. 

In  the  study  of  dynamic  systems  it  is  often  of  in- 
terest to  know  the  correlation  structure  of  the 
stochastic  process  formed  by  an  out-put  variable, 
particularly  in  the  case  of  simulation  experiments. 
The  single-channel  queue  is  studied  from  the  point 
of  view  of  process  correlation  aspects.  The  chosen 
model   differs   somewhat  from   Moran's   model 


which  states  that  the  input  shall  be  added  to  the 
storage  before  the  end  of  the  period  and  the  de- 
mand is  a  constant.  In  this  case  a  recursive  formu- 
la holds.  The  chosen  model  defines  a  random  walk 
with  two  reflecting  barriers.  The  corresponding 
single-barrier  random  walk  describes  a  single- 
channel  waiting  time  process  where  the  correlation 
properties  are  fairly  well  known.  Proceeding  from 
the  queueing  model  to  the  dam  model  should 
therefore  make  possible  some  useful  comparisons. 
(See  also  W72-09065)  (Bell-ComeU) 
W72-09067 


USE  OF  A  PRICING  MODEL  FOR  EFFICIENT 
WATER  SUPPLY  ALLOCATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

G.  S.  Clausen. 

In:  Proceedings  Vol.  2,  International  Symposium 
on  Modelling  Techniques  in  Water  Resources 
Systems,  May  9-12,  1972,  p  264-273.  1  fig,  5  tab,  5 
ref.  OWRR  A-010-ARIZ  (21)  and  B-007-ARIZ  (23). 

Descriptors:  'Arizona,  'Colorado  River,  'Water 
utilization,  'Water  supply,  'Water  demand, 
'Prices,  'Mathematical  models,  'Optimization, 
Groundwater,  Basins,  Reservoirs,  Water  table, 
Aquifers. 

Identifiers:  'Tucson  Basin,  'Avra  Valley,  De- 
mand curves. 

Water  resources  management  programs  should  be 
based  on  economic  analyses  which  acknowledge 
that  people  will  use  less  water  at  higher  prices  than 
they  will  at  lower  prices.  This  fact  is  expressed  as 
a  demand  curve  and  is  incorporated  into  a  quan- 
titative analysis  of  a  water  supply  allocation 
problem  in  the  Tucson  Basin.  This  area's  water 
supply  is  pumped  entirely  from  the  groundwater 
reservoir  within  the  basin  at  a  rate  exceeding  the 
average  annual  recharge,  and  alternative  sources 
are  all  more  expensive  to  obtain.  In  this  study,  a 
quadratic  programming  model  is  developed  which 
maximizes  net  gains  to  a  publicly  controlled  water- 
distribution  agency,  specifying  constraints  allow- 
ing for  limits  on  water  availability  and  for  social 
limits  on  water  price  fluctuation.  Study  results  in- 
dicate: A  policy  that  increases  the  price  of  public 
water  reduces  the  rate  of  withdrawal  from  the 
principal  aquifer.  (See  also  W72-09065)  (Bell-Cor- 
nell) 
W72-09068 


MODELLING  DECISION  EFFECTIVENESS  AP- 
PLICATION TO  WATER  RESOURCE 
SYSTEMS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

J.  W.  Bulkley. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water  Resources 

Systems,  May  9-12,  1972.  p  274-288, 21  ref. 

Descriptors:  'Decision  making,  'Water  resources, 

'Political    aspects,    'Social    needs,    'Computer 

models,     Operations     research,     Mathematical 

models. 

Identifiers:  'Maass  model,  'Political  feasibility, 

'Acceptability,  'Quality,  'Gaming-simulation. 

Two  constituents  are  required  to  measure  the  ef- 
fectiveness of  water  resource  decisions:  (1)  A 
quality  component,  representing  the  technological 
engineering  aspects;  and  (2)  an  acceptability  com- 
ponent, primarily  representing  political  feasibility. 
Water  project  planning  decisions  cannot  be  made 
efficiently  without  considering  both  constituents. 
Modelling  techniques  have  been  developed  and 
used  successfully  to  evaluate  economic  and 
technical  feasibility;  methods  for  implementing 
political  considerations  into  the  decision-making 
process  are  badly  needed.  This  study  focuses  upon 
the  progress  which  has  been  made  most  recently 
of  representing  in  abstract  form  the  political  com- 
ponent of  water  resource  decisions.  It  is  limited  to 
developments  since  the  publication  of  the  Maass 
classic  model.  Three  methods  for  modelling  the 
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political  feasibility  are  discussed:  Gaming-Simula- 
tion,   Computer   Simulation,   and   Mathematical 
modelling.  (See  also  W72-09065)  (Bell-Cornell) 
W72-09069 


PULP  MILL  INTERNAL-EXTERNAL  POLLU- 
TION CONTROL  ECONOMIC  MODELLED 
FOR  RECEIVING  WATER  PROTECTION, 

EKONO,  Seattle,  Wash. 

H.  Edde,  and  E.  N.  Westerberg. 

In:  Proceedings  Vol.  2,  International  Symposium 

on  Modelling  Techniques   in  Water  Resources 

Systems,  May  9-12,  1972,  p  289-308.  8  fig,  3  tab,  8 

ref. 

Descriptors:  'Water  pollution  control,  'Simula- 
tion analysis,  'Optimization,  'Pollutants,  'Pulp 
and  paper  industry,  Mills,  Pulp  wastes,  Solid 
wastes,  Systems  analysis,  Biochemical  oxygen  de- 
mand, Digital  computers. 
Identifiers:  Dry  solids  recovery. 

The  cost  and  efficiency  of  an  effluent  treatment 
plant  depend  upon  the  type  and  quantity  of  ef- 
fluents which  it  receives.  Presented  is  a  method  of 
economic  evaluation  for  environmental  protection 
measures.  Examining  a  pulp  mill  production 
operation,  a  method  is  developed  to  aid  in  the  deci- 
sion of  where  investment  in  water  pollution  con- 
trol measures  can  be  accomplished  at  least  cost  to 
meet  a  specific  set  of  regulatory  standards.  A 
simulation  model  generates  investment  and 
operating  cost  data  for  any  configuration  of 
process  units  and  operating  parameters  for  both 
internal  and  external  pollution  control  measures. 
Results  indicate  that  in  many  cases  a  combination 
of  internal  and  external  treatment  will  yield  the 
greatest  economic  returns.  Also,  the  combination 
will  have  'fail-safe'  equalization  capabilities  thus 
providing  higher  quality  pollution  protection.  (See 
also  W72-09065)  (Bell-Cornell) 
W72-09070 


ESTIMATING  THE  POLITICAL  FEASIBILITY 
OF  ALTERNATIVE  WATER-RESOURCE 
PLANS, 

Cornell  Univ.,  Ithaca,  N.Y.  School  of  Civil  and 

Environmental  Engineering. 

D.  A.  Haith,  and  D.  P.  Loucks. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water   Resources 

Systems,  May  9-12,  1972.  p  309-318,  9  ref.  OWRR 

C-1640(No.3151)(5). 

Descriptors:     'Water     resources,     'Alternative 
planning,   'Political  aspects,   'Decision  making, 
Systems  analysis,  Mathematical  models,  Feasibili- 
ty studies,  Estimating,  Evaluation. 
Identifiers:  Indifference  analysis,  Decision  theory. 

Although  technical  and  financial  considerations 
are  vital  to  any  water-resource  planning  operation, 
political  feasibility  must  be  considered  in  evaluat- 
ing the  alternative  objectives.  The  final  selection 
of  a  planning  alternative  for  implementation  is 
most  always  a  political  decision,  wherein  the  goals 
of  certain  groups  of  policy  makers  or  members  of 
a  community  are  either  considered,  rejected,  or 
compromised  in  the  process.  A  probabilistic  form 
of  indifference  analysis  is  used  to  identify  impor- 
tant planning  objectives  and  to  estimate  the  trade- 
offs between  these  objectives.  (See  also  W72- 
09065)  (Bell-Cornell) 
W72-09071 


ECONOMICS  OF  HYDROLOGIC  MODELLING, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

C.  C.  Kisiel,  and  L.  Duckstein. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water   Resources 

Systems,  May  9-12, 1972.  p  319-330, 21  ref.  OWRR 

C-3259(No.  3708)  (1). 

Descriptors:  'Hydrologic  systems,  'Cost  analysis, 
Mathematical  models,  Decision  making.  Systems 
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analysis.  Water  quality,  Water  quantity,  Floods, 

Forecasting. 

Identifiers:  'Cost-effectiveness. 

Much  remains  to  be  done  in  developing  more  effi- 
cient guidelines  for  choosing  hydrologic  models 
for  different  management  goals.  Serious  evalua- 
tion is  needed  of  the  tradeoff  between  complete 
scientific  understanding  of  a  given  environmental 
situation  and  managerial  need  to  make  decisions  in 
the  face  of  incomplete  data,  and  constraints  on 
budgets,  time,  technology  and  capable  manpower 
to  build  models.  Providing  such  evaluation  possi- 
bilities is  the  cost-effectiveness  technique  out- 
lined. In  the  face  of  multiple  goals  for  model  use 
and  multiple  criteria  of  judging  model  worth,  this 
methodology  puts  forward  a  logical  basis  for 
choosing  models,  forcing  consideration  of  the 
view  that  models  have  value  only  if  they  affect 
planning,  design  and  operating  decisions.  The  use 
of  the  technique  is  outlined  in  terms  of  models  for 
forecasting  of  water  quality  and  quantity  (floods). 
(See  also  W72-09065)  (Bell-Cornell) 
W72-09072 


A  DECISION-SEQUENCE  MODEL  OF  RE- 
SIDENTIAL OCCUPANCY  OF  URBAN  FLOOD 
PLAINS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

L.  D.  James. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water  Resources 

Systems,  May  9-12,  1972.  p  331-340,  1  fig,  1  tab,  2 

ref. 

Descriptors:  *Flood  plains,  'Planning,  'Manage- 
ment, 'Decision  making,  'Mathematical  models, 
Operations  research,  Community  development. 
Identifiers:  'Decision-sequence  model, 

'Peachtree  Creek  Basin,  Atlanta,  Georgia,  Flood 
plain  settlement,  Urban  development. 

The  objective  of  modeling  human  response  to 
flood  hazard  is  to  ultimately  develop  a  suitable  in- 
strument for  making  those  measurements  needed 
to  predict  how  people  living  in  a  particular  flood 
plain  will  respond  to  alternative  flood  plain 
management  programs.  Reservoirs  and  chan- 
nelization alleviate  flood  damage  by  reducing  the 
frequency  and  severity  of  inundations.  Flood  plain 
management  programs  reduce  damage  by  modify- 
ing human  activity  on  the  flood  plain.  A  decision- 
sequence  model  is  used  to  study  how  urban  flood 
plain  residents  select  a  residential  location,  react 
to  flood  experiences,  pressure  for  government 
help,  and  decide  what  they  want  done.  Well-for- 
mulated efforts  to  mold  existing  processes  to 
enhance  community  welfare  must  be  made,  and 
can  succeed  through  a  thorough  understanding  of 
the  forces  directing  flood  plain  settlement.  Empiri- 
cal data  are  presented  from  interviews  of  135  re- 
sidents of  a  narrow  Atlanta  flood  plain  subject  to 
frequent  but  shallow  flooding.  Findings  show  that 
the  best  informed  people  are  attracted  by  site  ad- 
vantages to  move  voluntarily  onto  the  flood  plain; 
they  move  there  expecting  to  be  flooded  and  are 
not  highly  disturbed  when  damages  inevitably  oc- 
cur. (See  also  W72-09065)  (Bell-Cornell) 
W72-09073 


A  NONLINEAR  MATHEMATICAL  PRO- 
GRAMMING MODEL  FOR  WATER  QUALITY 
MANAGEMENT, 

Calgary  Univ.  (Alberta). 

M.  B.  Bayer. 

In:  Proceedings  Vol.  2.  International  Symposium 

on   Modelling  Techniques   in   Water   Resources 

Systems,  May  9-12, 1972.  p  341-351,  5  tab,  19  ref. 

Descriptors:  'Water  quality,  'Waste  water  treat- 
ment, 'Reservoirs,  'Nonlinear  programming, 
'Optimization,  Oregon,  Constraints,  Dissolved 
oxygen,  Biochemical  oxygen  demand. 
Identifiers:  'Storage  dams,  'Willamette  River, 
Mainstream  flows,  Tributary  flows. 


Water  storage  for  low  flow  augmentation  is  incor- 
porated into  a  water  quality  model.  Nonlinear  pro- 
gramming is  used  to  minimize  construction  costs 
for  a  set  of  structures  for  water  quality  manage- 
ment on  a  closed  river  basin  system,  subject  to 
constraints  on  water  quality.  The  scale  of  con- 
struction for  wastewater  treatment  plants  is  mea- 
sured by  the  costs  of  changing  from  an  existing  set 
of  efficiencies  to  a  new  set  of  efficiencies.  For 
storage  dams  and  reservoirs,  the  scale  of  construc- 
tion is  measured  by  the  costs  of  facilities  required 
to  maintain  certain  mainstream  and  tributary 
flows.  The  model,  using  DO  constraints,  is  applied 
to  data  from  the  Willamete  River  in  Oregon,  and 
the  results  are  compared  with  those  obtained  by 
others  using  linear  and  dynamic  programming  and 
first  order  BOD  uptake  reactions.  The  model,  em- 
ploying both  DO  and  BOD  constraints,  examines 
benefits  from  augmenting  mainstream  flow.  (See 
also  W72-09065)  (Bell-Cornell) 
W72-09074 


MINIMUM  COST  REGIONAL  POLLUTION 
CONTROL  SYSTEMS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Public 

Health. 

R.  A.  Deininger. 

In:  Proceedings  Vol.  2,  International  Symposium 

on  Modelling  Techniques   in  Water  Resources 

Systems,  May  9-12, 1972.  p  352-361, 15  ref. 

Descriptors:  'Waste  water  treatment,  'Water  pol- 
lution  control,   Mathematical   models,    Systems 
analysis,  Treatment  faculties,  Sewers,  Optimiza- 
tion, Linear  programming. 
Identifiers:  'Waste  water  transport. 

With  increasing  public  demand  for  a  cleaner  en- 
vironment, the  costs  of  water  pollution  control  will 
be  vastly  increased.  One  method  of  lowering  cost 
may  be  the  joining  of  industries  and  municipalities 
in  common  treatment  facilities  to  take  advantage 
of  the  economies  of  scale  in  waste  water  treat- 
ment. An  optimization  (linear  programming)  model 
can  be  used  to  plan  more  economical  new  pollu- 
tion control  faculties  and  to  upgrade  existing 
systems.  A  given  region  is  investigated  as  to  where 
to  build  treatment  plants  and  what  interconnecting 
sewers  are  necessary  to  minimize  the  total  regional 
cost  of  waste  water  treatment  and  transport.  (See 
also  W72-09065)  (Bell-Cornell) 
W72-09075 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 
Fontainebleau  (France).  Laboratoire  d'- 
Hydrogeologie  Mathematique. 

In:  Proceedings  Vol.  2,  International  Symposium 
on  Modelling  Techniques  in  Water  Resources 
Systems,  May  9-12, 1972.  p  362-371 ,  3  fig,  12  ref. 

Descriptors:  'Groundwater,  'Pollution,  'Disper- 
sion, 'Mathematical  models,  Operations  research, 
Tracers,  Waste  disposal,  Mine  wastes,  Seawater, 
Solubility,  Industrial  wastes,  Detergents,  Viscosi- 
ty, Density. 
Identifiers:  'Miscible  pollutants,  Hydrocarbons. 

The  theory  of  dispersion  based  on  the  general  dif- 
fusion equation  is  an  effective  model  of  the  dis- 
placement of  miscible  fluids  in  porous  media.  A 
dispersion  scheme  is  used  for  quantitative  treat- 
ment of  miscible  pollutants,  and  in  some  cases  im- 
miscible compounds  behaving  like  tracers,  found 
in  groundwater.  The  theory  is  applied  to  field 
problems;  derived  and  tested  is  a  general 
methodology  of  in-situ  studies  of  miscible  pollu- 
tions based  upon  simple  mathematical  models  and 
well  defined  field  measurements.  The  model  an- 
swers three  basic  requirements:  reliability,  sim- 
plicity, low  cost.  (See  also  W72-09065)  (Bell-Cor- 
nell) 
W72-09076 


MODELLING      WATER      QUALITY      FROM 
AGRICULTURAL  LANDS, 

Colorado   State   Univ.,   Fort  Collins.   Dept.   of 

Agricultural  Engineering. 

G.  V.  Skogerboe,  W.  R.  Walker,  and  J.  E.  Ayars. 


In:  Proceedings  Vol.  2,  International  Symposium 
on  Modelling  Techniques  in  Water  Resources 
Systems,  May  9-12, 1972.  p  372-382, 1  fig,  14  ref. 

Descriptors:  'Irrigation  effects,  'Water  quality, 
'Subsurface  waters,  'Irrigation  water,  Optimiza- 
tion, Agriculture,  Model  studies,  Systems  analy- 
sis, River  basins,  Reservoirs,  Groundwater,  River 
flow,  Canal  seepage,  Evapotranspiration,  Deep 
percolation,  Flow. 
Identifiers:  'Prediction,  'Water  quantity. 

Large-scale  irrigation  practices  have  been  adver- 
sely affecting  environmental  water  quality  as 
evidenced  by  increases  in  nitrates,  phosphates, 
salts,  pesticides,  sediments  and  the  residues  of 
many  other  agricultural  products.  This  nation  will 
have  to  optimize  its  use  of  agricultural  materials  to 
minimize  its  contributions  of  pollutants.  Models 
must  be  developed  which  will  predict  the  effects 
of  agricultural  materials  and  production  on  the 
quantity  and  quality  of  agricultural  water  being 
returned  to  groundwater  reservoirs  and  river 
systems.  The  models  must  describe  the  quantity 
and  quality  of  the  subsurface  return  flow,  and 
must  be  adaptable  to  large  and  numerous  areas. 
(See  also  W72-09065)  (Bell-Cornell) 
W72-09077 


WATER  QUALITY  MODELING  FOR 
FORECASTTVE  AND  PLANNING  PURPOSES, 

Oklahoma  Univ.,  Norman.  School  of  Civil  En- 
gineering and  Environmental  Science. 
G.  W.  Reid. 

In:  Proceedings,  Vol.  2,  International  Symposium 
on  Modelling  Techniques  in  Water  Resources 
Systems,  May  9-12, 1972.  p  383-390, 2  tab,  4  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion treatment,  'Water  conservation,  'Planning, 
'Model  studies,  'Optimization,  'Ecology,  'Water 
quality  management  (Applied),  Operating  costs. 
Identifiers:  'Forecasting,  'Stream  response, 
'Receiving  stream. 

For  too  many  years,  man  has  been  exploiting  na- 
ture to  suit  his  own  technological  needs.  The 
resultant  upset  of  the  ecological  system  is  being 
adversely  felt  by  every  form  of  existence  which  is 
dependent  upon  it.  Through  advance  planning  for 
intelligent,  systematic  use  of  our  resources,  our 
very  way  of  life  must  become  dedicated  to  avoid- 
ing further  environmental  degradation  and  ulti- 
mate destruction  of  the  natural  balance  of  ecology; 
we  must  understand  fully  how  the  natural  environ- 
mental order  functions.  We  must  ask  what  goals  or 
needs  are  required;  what  life  style  is  desired;  and 
what  is  the  most  suitable  technology  over  time  to 
provide  for  optimal  development,  appraised  in 
terms  of  total  costs  including  losses  in  the  natural 
benefits.  Water  quality  management  is  the  key  to 
reuse  and  water  availability  m  the  future  for  all 
needs;  it  requires  effective  treatment  at  the  source 
in  relation  to  the  dilution  or  assimilative  capacity 
of  the  receiving  stream.  Each  of  six  categories  of 
stream  response  is  modeled  employing  a 
response/use  matrix:  biodegradable,  nutritional, 
bacterial,  solids,  thermal,  and  persistent  chemical. 
Four  basic  use  categories  are  considered: 
domestic  and  municipal,  direct  industrial,  agricul- 
tural, and  recreational.  (See  also  W72-09065)  (Bell- 
Comell) 
W72-09078 


ALTERNATIVE    APPROACHES    TO    WATER 
RESOURCE  SYSTEM  SIMULATION, 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 

L.  R.  Beard,  A.  O.  Weiss,  andT.  A.  Austin. 
In:  Proceedings  Vol.  2,  International  Symposium 
on  Modelling  Techniques  in  Water  Resources 
Systems,  May  9-12,  1972.  p  391-400,  2  tab,  1  ref,  1 
fig- 
Descriptors:  'Water  resources  development, 
'Management,  'Planning,  'Simulation,  'Water 
storage,  'Water  transfer,  'Water  distribution  (Ap- 
plied), 'Model  studies,  Linear  programming, 
Systems  analysis. 


3 


? 


85 


Field  06— WATER  RESOURCES  PLANNING 
Group  6A — Techniques  of  Planning 


Identifiers:  "Texas  Water  System,  'Network  anal- 
ysis, 'Sequential  search  procedures. 

The  development  and  operation  of  storage  and 
transfer  facilities  will  continue  to  be  the  most  es- 
sential component  of  water  management.  The 
complexity  of  the  planning  process— the  increas- 
ingly larger  number  of  alternatives  to  be  con- 
sidered-requires  that  design  and  operation  plans 
be  examined  in  the  degree  of  detail  possible  only 
with  highly  elaborate  system  simulation  models. 
Two  simulation  techniques  are  demonstrated,  a 
network  analysis  approach  and  a  sequential  search 
procedure.  They  are  applied  to  a  simplified  version 
of  the  proposed  Texas  Water  System,  including  a 
major  port  facility  and  two  major  canal  systems 
containing  nine  reservoirs  or  groups  of  reservoirs 
and  three  other  major  delivery  points.  The  relative 
efficiency  of  the  two  simulation  models  is 
discussed  and  demonstrated  in  relation  to  detailed 
simulation  of  the  operation  under  stochastic  varia- 
tions of  inputs  and  demands  in  a  17-year  period. 
(See  also  W72-09065)  (Bell-Cornell) 
W72-09079 


LIMITATIONS  IN  APPLYING  MATHEMATI- 
CAL MODELLING  TECHNIQUES  TO  REAL 
WATER  RESOURCES  PLANNING, 

Tokyo  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
Y.  Takahasi,  and  K.  Takeuchi. 
In:  Proceedings,  Vol.  2,  International  Symposium 
on   Modelling  Techniques   in   Water   Resources 
Systems,  May  9-12, 1972.  p  401^09, 1  illus. 

Descriptors:  'Water  resources,  *Water  manage- 
ment  (Applied),    'Planning,    'Systems   analysis, 
'Mathematical  models,  Social  aspects,  Environ- 
mental effects. 
Identifiers:  'Tone  River  Basin,  'Tokyo,  Japan. 

In  socially  complex  water  resource  systems, 
mathematical  modelling  techniques  are  hardly 
practicable  for  global  optimization  of  systems  ex- 
cept under  drastic  assumptions  on  relative  weights 
among  multiple  objectives  and  on  the  shape  of  ob- 
jective function.  Limitations  (social  and  natural 
environmental  conditions)  are  rooted  in  many  fac- 
tors such  as  concept  of  optimality,  incommensura- 
ble values,  political  and  managerial  feasibility,  re- 
gional characteristics,  as  well  as  philosophy  on 
values  established  through  the  historical  process 
of  social  development.  These  factors  are  examined 
using  as  an  example,  the  Tone  River  Basin,  one  of 
the  most  important  and  complicated  water 
resource  systems  in  Japan.  Presented  is  a  view  on 
the  necessary  conditions  under  which  mathemati- 
cal modelling  techniques  can  be  utilized  as  practi- 
cal aids  for  better  decision  making  in  real  water 
resources  planning.  (See  also  W72-09065)  (Bell- 
Cornell) 
W72-09080 


SYSTEMS  ANALYSIS  IN  WATER  RESOURCES 
PLANNING:  SOME  PERSPECTIVES, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

R.  J.  deLucia,  and  J.  J.  Harrington. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water   Resources 

Systems,  May  9-12, 1972.  p  410-422, 1  fig,  9  ref. 

Descriptors:     'Water     resources     development, 

'Systems  analysis,  'Planning,  'Decision  making, 

Evaluation,  Mathematical  models. 

Identifiers:     Prescriptive     models,     Descriptive 

models. 

The  use  and  value  of  systems  analysis  in  water 
resources  planning  are  discussed.  It  is  emphasized 
that  the  systems  approach  is  not  merely  a  set  of 
mathematical  techniques  which  can  replace 
judgment  and  professional  experience  of 
managers  and  decision  makers;  it  can,  however, 
provide  a  rational  basis  for  choosing  a  program  of 
action  among  many  alternatives.  Physical, 
economic  and  institutional  characteristics  of  water 
resources  systems  and  their  implications  for  the 
use  of  systems  analysis  in  planning  are  examined. 
Deficiencies  in  systems  studies  that  result  from 


ignoring  some  of  these  considerations  are 
discussed.  The  role  of  prescriptive  and  descriptive 
modeling  techniques  is  presented  and  the  use  of 
nested  model  analysis  discussed.  Examples  of 
large  systems  studies  are  reviewed  and  comments 
made  on  their  successes  and  failures.  (See  also 
W72-09065)  (Bell-Cornell) 
W72-09081 


DYNAMIC  PROGRAMMING  IN  A 

HYDROELECTRIC  SYSTEM, 

Aluminum  Co.  of  Canada  Ltd.,  Arvida  (Quebec). 

R.  J.  Silver,  M.  H.  Okun,  and  S.  O.  Russell. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in  Water  Resources 

Systems,  May  9-12,  1972.  p  423^136,  4  fig,  1  tab,  1 

ref. 

Descriptors:  'Hydroelectric  plants,  'Dynamic 
programming,  'Model  studies,  'Planning,  'Water 
resources,  'Optimization,  Systems  analysis, 
Reservoirs,  Canada,  Computer  programs,  Simula- 
tion analysis. 

Identifiers:  'Powerhouses,  'Prediction, 

'Saguenay  River,  Quebec. 

Described  is  an  application  of  dynamic  pro- 
gramming to  the  problem  of  maximizing  the  firm 
power  output  from  a  complex  hydroelectrical 
system  during  the  reservoir  drawdown  period.  The 
system  is  the  Saguenay  system  of  the  Aluminum 
Company  of  Canada  Ltd.  (ALCAN),  and  it  con- 
sists of  three  main  reservoirs  and  six  powerhouses 
with  a  total  installed  capacity  of  2687  megawatts. 
The  drawdown  period  extends  from  December  1 
to  April  15,  and  during  this  period  natural  flows 
are  low  and  can  be  predicted  with  reasonable  accu- 
racy. This  program  is  used  for  long-range  planning 
(a  more  detailed  simulation  model  is  used  for  day 
to  day  operation).  The  ALCAN  system,  the  con- 
cept of  dynamic  programming  and  how  it  was  ap- 
plied to  this  system  are  described.  (See  also  W72- 
09065)  (Bell-Cornell) 
W72-09082 


MULTIVARIATE  RAINFALL  GENERATOR 
FOR  ANNUAL,  SEASONAL,  MONTHLY,  AND 
DAILY  EVENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

J.  C.  Schaake,  Jr.,  M.  J.  Ganslaw,  J.  W.  Fothergill, 

and  T.  E.  Harbaugh. 

In:  Proceedings  Vol.  2,  International  Symposium 

on   Modelling  Techniques   in   Water  Resources 

Systems,  May  9-12, 1972.  p  437-460, 1  ref. 


Rico,        'Simulation, 
'Rainfall     simulators, 


Descriptors:        'Puerto 

'Stochastic     processes, 

'Mathematical  models. 

Identifiers:  'Matalas  algorithm,  Trend  analysis. 

A  stochastic  rainfall  model  was  designed  to  simu- 
late daily,  weekly,  monthly,  seasonal,  and  annual 
rainfall  events  for  any  number  of  years  at  one  or 
more  sites,  gaged  or  ungaged,  anywhere  on  the 
Island  of  Puerto  Rico.  The  concept  and  theoretical 
basis  for  the  model  are  presented.  The  model  uses 
the  Matalas  algorithm  for  generating  annual  rain- 
fall depth.  The  annual  depths  are  then  disag- 
gregated by  a  model  that  utilizes  certain  special 
properties  of  singular  multivariate  distributions. 
Data  at  ungaged  sites  are  generated  through  the 
use  of  the  trend  analysis  technique.  The  resulting 
computer  simulation  program  is  successfully  im- 
plemented in  FORTRAN,  operates  on  a  CDC  6600 
and  an  IBM  370/155,  is  nearly  self-contained  and 
requires  very  few  user  inputs.  (See  also  W72- 
09065)  (Bell-Cornell) 
W72-09083 


A     MODEL     FOR      A      WATER     QUALITY 
MANAGEMENT  STUDY, 

Systems  Research  Group,  Inc.,  Toronto  (Ontario). 
A.  C.  Taylor,  and  R.  W.  Judy. 
In:  Proceedings  Vol.  2,  International  Symposium 
on   Modelling  Techniques   in   Water  Resources 
Systems,  May  9-12, 1972.  p  461^*80,  6  fig,  11  ref. 


Descriptors:  'Water  management  (Applied), 
•Water  quality  control,  'Waste  water  treatment, 
'Rivers,  'River  basins,  'Optimization,  'Mathe- 
matical models,  'Operations  research. 

The  problem  addressed  is  the  satisfaction  of  a  set 
of  specified  water  quality  standards  at  given  quali- 
ty control  points  along  a  river  within  a  prescribed 
planning  period.  A  river  basin  agency  must  accom- 
plish these  standards  in  the  most  efficient  way.  In 
other  words,  the  waste  abatement  measures  em- 
ployed must  embody  the  least  costly  way,  in  terms 
of  goods  and  services  foregone,  of  achieving  the 
quality  standards.  A  three  part  mathematical 
model  describes  the  effects  of  an  efficient  strate- 
gy. Implications  are  drawn  from  the  model  for  the 
effectiveness  of  the  rent  allotment  control  as  a 
water  quality  management  strategy.  Some  of  the 
difficulties  in  its  implementation  are  discussed. 
(See  also  W72-09065)  (Bell-Cornell) 
W72-09084 


WATER  RESOURCES  SYSTEMS  ANALYSIS, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 
M.  B.  Fiering,  J.  J.  Harrington,  and  R.  J.  deLucia. 
Policy  Research  and  Coordination  Branch,  Dept. 
of    Energy,    Mines,    and    Resources,    Ottawa, 
Canada,  Resource  Paper  No.  3,  various  paging, 
1971. 16 fig,  11  tab,  Href. 

Descriptors:  'Canada,  'Water  management  (Ap- 
plied), 'Water  resources,  'Planning,  'Systems 
analysis,  'Computer  models,  'Optimization, 
'Simulation  analysis,  'Dynamic  programming, 
'Linear  programming,  'Model  studies. 
Identifiers:  'Saint  John  River,  'Synthetic  flow 
generation. 

The  current  capability  to  analyze  problems  of  a 
higher  complexity  is  new  in  the  use  of  mathemati- 
cal models  for  water  resources  systems  planning 
and  management.  With  this  fresh  capacity  and 
rapid  technological  development,  operations 
research  techniques  are  swiftly  finding  widespread 
acceptance  in  many  areas  of  managerial  decision 
making.  Aiming  to  extend  the  use  and  understand- 
ing of  systems  analysis  techniques  to  a  broader  au- 
dience concerned  with  water  resources  planning 
and  management,  this  monograph  presents 
detailed  discussions  of  two  broad  classes  of  com- 
puter models:  Deterministic  and  Stochastic-Proba- 
bilistic. Deterministic  type  models  (linear  and 
dynamic  programming)  are  used  primarily  to 
achieve  optimization.  Stochastic  models  are  em- 
ployed in  simulation.  To  provide  examples  of  the 
utility  of  such  techniques,  comprehensive  mathe- 
matical models  of  the  Canadian  portion  of  the 
Saint  John  River  System  are  presented.  (Bell-Cor- 
nell) 
W72-09085 
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THE  ARGUMENT  FOR  WATER-RESOURCE 
MANAGEMENT, 

Orange  County  Water  District,  Santa  Ana,  Calif. 
L.  W.  Owen. 

Journal  American  Water  Works  Association,  Vol 
63,  No  12,  p  800-802,  December  1971. 1  photo. 

Descriptors:     'Water    resources    development, 
'Planning,  'Environment,  Water  quality  control, 
Water   supply,   Desalination,   Reclaimed   water, 
Power  system  operation. 
Identifiers:  'Water  resource  management. 

Water  resource  development  is  indispensible  to 
modem  man.  One  of  the  successes  of  water 
resource  development  has  been  flood  control.  One 
of  the  most  promising  solutions  to  increase  water 
supply  is  that  of  desalination  of  seawater  or 
reclaimed  water.  The  demand  for  power  could  be  a 
great  stress  upon  the  nations'  water  systems.  The 
need  for  improved  water  quality  is  an  important 
area  of  water  resources  development  which  should 
not  be  overlooked  or  minimized.  Water  develop- 
ment must  include  the  enhancement  of  the  en- 
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vironment  as  a  major  concern.  Realistic  solutions 
must  be  applied  that  accommodate  all  factions  of 
water  philosophy.  Planning  must  occur  in  ever- 
widening  parameters.  (Strachan-Chicago) 
W72-08530 


ENVIRONMENT  AND  THE  ENGINEER, 

Butterheim  Publishing  Corp.,  Pittsfield,  Mass. 
W.  S.  Foster. 

Journal  American  Water  Works  Association,  Vol 
63,  No  9,  p  561-563,  September  1971. 1  photo. 

Descriptors:    'Environment,    'Leadership,    En- 
gineering education,  'Social  participation,  Com- 
munication, Planning,  Economics. 
Identifiers:  "Public  responsibility. 

Engineers  as  public  leaders  is  discussed.  The  en- 
gineer must  demand  a  stronger  part  in  solving 
present  environmental  problems.  The  engineer 
must  learn  to  communicate  more  effectively.  He 
must  involve  himself  in  public  hearings,  and  grasp 
a  problem  totally,  not  simply  the  technical  and 
economic  aspects.  Engineering  examinations  must 
consider  public  leadership.  The  engineering 
profession  must  emphasize  the  necessity  of  the  en- 
gineer assuming  public  responsibility.  If  engineers 
fail  to  assume  such  leadership  then  the  cause  of 
the  environment  can  only  suffer.  The  opportunity 
and  challenge  of  involvement  and  leadership  in 
solving  today's  environmental  problems  are  wide 
open  to  the  engineer.  (Strachan-Chicago) 
W72-08531 


THE       WORLD'S       WATER       RESOURCES, 
PRESENT  AND  FUTURE, 

G.  P.  Kalinin,  and  V.  D.  Bykov. 

Impact  of  Science  on  Society,  Vol  19,  No  2,  p  135- 

150, 1969. 5  tab,  2  fig,  8  ref. 

Descriptors:  'Water  resources  development, 
'Planning,  'Decision  making,  Control,  Environ- 
ment, Hydrologic  cycle,  Water  consumption,  Ru- 
noff, Forecasting,  Conservation,  Water  pollution 
control. 
Identifiers:  'Water  resources  considerations. 

Certain  conclusions  are  made  through  a  discussion 
of  the  hydrologic  cycle,  the  water  content  of  the 
earth's  rivers,  the  forecasting  of  water  demand, 
the  conservation  of  continental  waters,  the  earth's 
heat,  and  pollution.  The  development  of  society 
involves  increased  consumption  of  water  and  in- 
creased return  of  used  water  into  the  hydrographic 
system.  Reorganization  of  the  hydrographic 
system  and  control  of  the  hydrologic  cycle  will 
have  great  importance  in  the  coming  years.  The 
environmental  effects  of  various  interventions  in 
the  water  resource  are  known.  Man  must  organize 
the  environment  at  a  higher  level;  (1)  by  develop- 
ing supplementary  artificial  surface  and  un- 
derground hydrographic  systems  into  which  indus- 
trial and  domestic  effluents  can  be  dumped,  (2)  by 
dumping  waste  directly  into  deep  seas,  or  (3)  by 
underground  dumping  of  industrial  waste,  taking 
care  not  to  contaminate  usable  groundwater.  The 
problem  today  is  to  secure  an  optimum  level  of 
control  of  the  run-off  and  of  the  exchange  of 
matter  for  each  physical  and  geographical  zone. 
Water  consumption  requirements,  changes  in- 
duced in  the  physical  and  geographical  environ- 
ment by  the  retention  of  run-off,  and  changes  in- 
duced in  the  hydrologic  cycle  are  all  prime  con- 
siderations for  the  solution  of  water  resource 
problems.  (Strachan-Chicago) 
W72-08534 


ECONOMIC  EVALUATION  OF  A  SUBTROPI- 
CAL BAY  FROM  THE  STANDPOINT  OF 
WATER  QUALITY  MANAGEMENT, 

Hawaii  Univ.,  Honolulu.   Dept.  of  Agricultural 

Economics. 

H.  Yamauchi. 

In:    Advances    in    Water    Pollution    Research, 

Proceedings  of  the  5th  International  Conference, 

1970,  San  Francisco  and  Hawaii,  p  HA  12/1-12/7. 1 

fig,  4  ref. 


Descriptors:  'Evaluation,  'Hawaii,  'Intangible 
benefits,  'Estuarine  environment,  'Cost-benefit 
analysis,  'Bait  fishing,  'Recreation,  Water  pollu- 
tion, Decision  makuig,  Water  quality  control, 
Waste  disposal,  Hawaii. 

Identifiers:  'Socio-economic  values,  Estuarine 
pollution,  'Kaneohe  Bay  (Hawaii). 

Kaneohe  Bay  is  used  as  a  typical  case  of  estuarine 
pollution  in  Hawaii.  Cost-benefit  analysis  is  ap- 
plied to  water  quality  management  decision-mak- 
ing. To  estimate  socio-economic  values,  an  at- 
tempt was  made  to  monetarily  quantify  two  of  the 
more  significant  uses  of  the  Bay  (as  a  bait  fishery 
and  as  a  recreational  resource).  These  dollar 
values  were  to  be  related  to  the  physical  baseline 
conditions  of  the  Bay  and  then  weighed  against  the 
costs  of  alternative  methods  of  abating  discharges 
into  the  area.  Three  approaches  for  evaluating  the 
Bay  as  a  bait  fishery  are  discussed  yet  no  satisfac- 
tory value  of  bait  was  established.  However,  an 
upper  limit  was  set  and  some  difficult  issues  were 
isolated.  There  are  also  problems  in  assigning  dol- 
lar values  to  the  recreational  activity  occurring  in 
the  area  since  such  activities  have,  by  nature, 
extra-market  values.  Alternative  methods  for  con- 
trolling waste  discharges  into  the  Bay  are 
elaborated  and  the  least  cost  alternative  was  com- 
puted. Substantial  cost  savings  can  be  realized  by 
widening  the  range  of  physical  and  institutional  al- 
ternatives from  which  to  choose.  (Haugh- Wiscon- 
sin) 
W72-08595 


PRIVATE         RECREATION         ENTERPRISE 
ECONOMICS, 

Vermont  Univ.,  Burlington.  Agricultural  Experi- 
ment Station. 

For  primary  bibliographic  entry  see  Field  06C. 
W72-08596 


PREDICTING  QUANTITATIVE  AND  QUALITA- 
TIVE VALUES  OF  RECREATION  PARTICIPA- 
TION, 

Forest  Service  (USDA),  Upper  Darby,  Pa.  Pinchot 
Inst. 

E.  L.  Shafer,  Jr.,  and  G.  Moeller. 
In:  Recreation  Symposium  Proceedings,  October 
12-14,  1971,  Syracuse,  New  York,  State  Universi- 
ty of  New  York  College  of  Forestry,  p  5-22.  3  fig, 
47  ref. 

Descriptors:  'Recreation  demand,  'Recreation 
facilities,  Economics,  'Forecasting,  Regression 
analysis,  Management,  'Cost  analysis. 

Forecasting  techniques  for  the  quantitative  and 
qualitative  aspects  of  outdoor  recreation  participa- 
tion are  considered.  This  forecasting  is  done 
primarily  (1)  to  recognize  possible  implications  of 
long-term  recreation  commitments  made  today, 
and  (2)  to  prepare  now  for  related  commitments 
that  will  have  to  be  made  rapidly,  economically, 
and  with  minimum  disruption  sometime  in  the  fu- 
ture. If  future  recreation  consumption  can  be  pre- 
dicted, the  problem  of  rapid  decision-making  can 
be  reduced  and  the  problems  of  implementing 
those  decisions  can  be  anticipated.  The  major 
problem  in  forecasting  this  demand  is  to  define  the 
important  variables,  and  then  to  find  the  mathe- 
matical relationship  between  those  variables  and 
some  measure  of  behavior,  or  attitude,  or  par- 
ticipation in  a  given  recreation  activity.  The  best 
approach  to  developing  predictive  recreation-use 
models  may  be  to  include  distance,  supply,  and 
socio-economic  variables  in  the  same  equation. 
The  inference  to  draw  from  this  equation  would  be 
that  recreation  use  at  the  chosen  site  is  related  to 
distance  from  the  site  to  the  population  centers, 
supply  characteristics  of  the  site,  and  user  charac- 
teristics in  the  population  centers  surrounding  the 
site.  (Settle- Wisconsin) 
W72-08597 


BILLIONS    TO    SOOTHE    THE    TROUBLED 
WATERS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08598 


THE  SOCIAL  AND  ECONOMIC  SIG- 
NIFICANCE OF  RECREATION  ACTIVITIES  IN 
THE  MARINE  ENVIRONMENT, 

Wisconsin  Univ.,  Green  Bay.  Leisure  Sciences 

Collateral. 

R.  B.  Ditton. 

University   of  Wisconsin   Sea  Grant  Progrrm, 

Technical  Report  No.  11,  January,  1972.  11  p,  1 

tab,  27  ref. 

Descriptors:  'Recreation,  'Water  policy,  Water 
users,  Water  resources  development,   Manage- 
ment, Planning. 
Identifiers:  'Coastal  regions. 

At  the  same  time  the  nation  is  witnessing  a  recrea- 
tion explosion,  the  effective  supply  of  water 
resources  needed  to  support  its  leisure  activity  is 
diminishing  in  both  quantity  and  quality.  This  colli- 
sion course  will  continue  until  more  attention  is 
paid  to  some  constraints  on  future  recreational  use 
of  water,  namely  water  pollution,  lack  of  legal  ac- 
cess, and  conflicting  water  uses.  Displacement  of 
recreational  uses  by  other  water  uses  can  be  at- 
tributed to  (1)  compliance  with  water  quality 
criteria  that  have  been  tied  to  a  narrow  and 
parochial  view  of  recreation,  and  (2)  inability  to 
adequately  price  the  recreational  value  of  specific 
marine  regions.  Consequently,  there  is  a  need  to 
know  what  water  quality  characteristics  are  the 
most  critical  to  specific  water  recreation  user 
groups  for  their  experiences  to  be  satisfying.  Until 
the  total  value  of  recreational  use  in  coastal  zones 
can  be  evaluated,  recreation  will  fail  to  receive  the 
same  close  attention  as  do  other  uses  in  public 
resource  management  decision-making.  Without 
such  a  total  value,  government  agencies  find  it  dif- 
ficult to  divert  any  planning  and  development 
funds  from  other  forms  of  recreation  to  the  coastal 
zone.  (Settle- Wisconsin) 
W72-08599 


THE  FUTURE  OF  BOATING  ON  LAKE 
MICHIGAN. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01079,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  The  University  of 
Wisconsin  Sea  Grant  Conference,  'The  Great 
Lakes-Sink  or  Swim',  October  15-16,  1970, 
Madison,  Wisconsin,  the  University  of  Wisconsin 
Sea  Grant  Program,  Public  Information  Report 
No.  6.  August  1971. 24  p. 

Descriptors:  'Boating,  'Recreation,  'Lake 
Michigan,  Recreation  facilities,  Harbors,  Marinas, 
Water  resources  development,  Wisconsin. 

The  papers  and  information  developed  during  the 
1970  meeting  of  the  University  of  Wisconsin's  an- 
nual Sea  Grant  Conference  are  briefly  sum- 
marized. The  topics  include  (1)  the  boating  market 
and  future  boating  facility  needs  on  Lake 
Michigan;  (2)  the  DNR,  ORAP  and  future  funding 
arrangements  needed  to  promote  marina  develop- 
ment; (3)  funding  arrangements  of  the  U.S.  Army 
Corps  of  Engineers  for  harbor/marina  develop- 
ments; and  (4)  local  marina  development 
problems.  Twelve  other  topics  were  considered  at 
the  conference;  however,  these  discussions  are 
not  summarized.  These  topics  included  (1)  the 
boating  potential  of  Lake  Superior;  (2)  boating  use 
patterns  and  facility  needs  in  urban  areas;  (3)  user 
fees  and  recreation  development;  (4)  the 
economics  of  boating  facility  allocation;  (5) 
federal  maintenance  of  recreational  harbors;  and 
(6)  marina  and  harbor  development  in  Michigan. 
The  following  areas  for  research  were  indicated  by 
participants:  (1)  user  origin  and  destination  studies 
in  Wisconsin;  (2)  studies  to  determine  the  feasibili- 
ty of  producing  a  continuous  weather  warning 
system;  (3)  the  need  to  assess  the  relative  im- 
portance of  boater  wastes;  and  (4)  the  need  to 
develop  new  prototypes  for  boat  launching  facili- 
ties. (Settle- Wisconsin) 
W72-08601 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6B — Evaluation  Process 


PROPOSAL  OF  THE  WATER  RESOURCES 
COUNCIL,  INSTITUTING  NEW  CRITERIA 
FOR  THE  EVALUATION  OF  WATER 
RESOURCE  PROGRAMS,  CAUSES  CONGRES- 
SIONAL CONCERN-PROPOSED  STANDARDS 
AND  PROCEDURES  FOR  WATER  RESOURCE 
PROJECTS, 

Congress,  Washington,  D.C.;  and  Senate, 
Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08652 


UTILIZATION  OF  WATER  RESOURCES  IN 
THE  NATIONAL  ECONOMY  (ISPOL'- 
ZOVANIYE  VODNYKH  RESURSOV  V  NAROD- 
NOM  KHOZYAYSTVE). 

'Nauka',  Moscow,  1970. 215  p. 

Descriptors:  'Water  resources,  *Water  resources 
development,  'Water  utilization,  'Planning, 
'Economics,  Economic  efficiency,  Investment, 
Costs,  Optimization,  Probability,  Water  balance, 
Water  sources,  Water  supply,  Water  delivery, 
Water  reuse,  Water  allocation  (Policy),  Water 
management  (Applied),  Water  conservation,  Ir- 
rigation, Transportation. 
Identifiers:  'USSR. 

This  collection  of  10  papers  examines  theoretical 
and  practical  problems  in  the  economic  planning 
and  development  of  natural  water  resources  in  the 
USSR  and  the  use  of  scientific  methods  to  obtain 
the  optimal  design  for  a  water-resources  system 
from  a  number  of  alternative  system  designs. 
Specific  problems  in  the  conservation  and  rational 
use  of  water  resources  by  individual  branches  of 
the  national  economy  are  discussed.  (Josefson- 
USGS) 
W72-08708 


REGIONAL  ECONOMIC  DEVELOPMENT  - 
THE  ROLE  OF  WATER, 

Utah  State  Univ.  Foundation,  Logan.  Dept.  of 
Economics. 

W.  C.  Lewis,  J.  C.  Andersen,  H.  H.  Fullerton,  and 
B.  D.  Gardner. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  372,  $9.00  in  paper  copy, 
$0.95  in  microfiche.  NWC-SBS-72-029,  October 
1971.355p.NWC-71-018. 

Descriptors:  'Alternative  planning,  'Area 
redevelopment,  'Cost-benefit  analysis,  'Decision 
making.  Evaluation,  'Economic  impact,  Econo- 
mies of  scale,  Employment  opportunities,  'Esti- 
mating, Federal  project  policy,  Income,  Indirect 
benefits,  Induced  benefits,  Input-Output  analysis, 
Investment,  Methodology,  Multiple  purpose  pro- 
jects, Navigation,  Project  benefits,  Project 
planning,  Project  purposes,  Reclamation,  'Re- 
gional analysis  River  basin  development,  Water 
policy,  Water  resources,  Water  resources 
development,  Water  supply. 
Identifiers:  Conceptual  analysis,  'Regional 
economic  development,  Regional  economic  im- 
pact. 

The  effectiveness  of  water  resources  development 
as  a  means  of  inducing  economic  development  in 
sub-national  regions  is  analyzed.  The  economic  ra- 
tionale for  using  public  works  to  achieve  economic 
growth,  regional  delineation  issues,  theoretical 
growth  models,  and  growth  measures  are 
discussed.  A  state-of-the-art  analysis  of  the  effects 
of  alternative  water  development  programs  on 
economic  development  in  various  types  of  regions 
is  provided.  Irrigation,  navigation,  hydropower, 
flood  prevention,  water  supply,  water  quality,  and 
recreation  project  are  considered.  Several  estimat- 
ing techniques  are  reviewed  for  possible  use  in  as- 
sessing impacts  from  water  investments.  Included 
are:  input-output,  programming  models, 
econometric  models,  and  simulation.  (NWCl 
W72-08735 


EARTH  RESOURCES, 

General  Electric  Co.,  Philadelphia,  Pa.  Missile  and 

Space  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-08759 


POWER  IN  THE  YEAR  2001, 

S.  Walters. 

Mechanical  Engineering,  Vol  93,  No  9,  Part  I,  p 

24-26,  Sept;  No  10,  Part  II,  p  21-25,  Oct;  No.  11, 

Part  m,  p  33-36,  Nov;  No.  12,  Part  IV,  p  27-34, 

Dec  1971 .  21  illus,  2  photo,  1  tab,  45  ref . 

Descriptors:  'Electric  power  production,  'Energy 
conversion,  'Solar  radiation,  'Sea  water,  'Ther- 
mal stratification,  'Nuclear  reactors,  Thermal 
power,  Fossil  fuels,  Bibliographies,  Temperature, 
Ocean  currents,  Satellites  (Artificial),  Costs. 
Identifiers:  'Solar  power  generation,  Solar  cells, 
Solar  collectors,  Breeder  reactors,  Plasma 
physics. 

Along  with  expanding  technology,  energy  con- 
sumption and  population  growth  have  soared. 
Based  on  the  present  rate  of  use,  fossil  fuels  will 
be  practically  exhausted  in  200  yr.  This  4-part  arti- 
cle explores  innovative  energy  systems,  any  one 
of  which,  if  fully  exploited,  could  meet  our  energy 
needs  for  thosuands  of  years  with  minimal  or  no 
detriment  to  the  environment.  Generating  power 
from  temperature  differences  between  tropical 
surface  waters  and  colder  currents  flowing 
directly  beneath  may  be  possible  as  a  result  of  ad- 
vances in  underwater  technology.  Project  Sea 
Grant  is  an  experiment  in  using  this  source  for 
producing  electric  power.  Solar  energy  gathered 
and  focused  earthward  by  satellites  is  another 
potential  source  of  unlimited  energy.  Enormous 
quantities  of  low-grade  uranium  and  thorium  ores, 
dispersed  throughout  the  earth's  rocks,  could  be 
converted  to  fissionable  fuel  in  breeder  reactors. 
Sea  burning,  the  process  of  extracting  energy 
through  fusion  of  the  heavy  isotopes  of  hydrogen, 
has  not  yet  been  proven  scientifically  feasible. 
(USBR) 
W72-08771 


A  BILL  TO  ESTABLISH  POLICY  AND  PRINCI- 
PLES FOR  PLANNING  THE  USE  OF  THE 
WATERND  RELATED  LAND  RESOURCES  OF 
THE  UNITED  STATES  (NATIONAL  WATER 
AND  RELATED  LAND  RESOURCES  POLICY 
ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08826 


PROPOSED  PRINCIPLES  AND  STANDARDS 
FOR  PLANNING  WATER  AND  LAND 
RESOURCES  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Water  Resources  Council,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-08847 


ENVIRONMENTAL  QUALITY  AND  WATER 
DEVELOPMENT, 

California  Univ.,  Davis.  Div.  of  Environmental 
Studies. 
C.  R.  Goldman. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  113,  (Vol  1);  PB-207  114 
(Vol  2).  $6.00  in  paper  copy,  $0.95  in  microfiche. 
National  Water  Commission,  Washington,  DC, 
Report  NWC-EES-72-032,  (1971),  2  vols,  Vol  1: 
597  p;  Vol  2:  579  p.  Contract  NWC  70-033. 

Descriptors:  'Cost-benefit  analysis,  'Planning, 
'Water  resources  development,  'Environmental 
effects,  Decision-making,  Economic  justification, 
River  basin  development,  Social  values, 
Aesthetics,  Evaluation,  Attitudes,  Psychological 
aspects,  Recreation  facilities,  Estuaries,  Conser- 
vation, Water  policy,  Multiple-purpose  projects. 


The  purpose  of  the  study  is  to  assemble,  within  a 
two  volume  report,  an  evaluation  of  the  causes  of 
conflict  between  environmental  quality  and  water- 
associated  development  in  the  United  States.  It 
surveys  the  history  of  water  development  and  the 
evolution  of  American  values  and  attitudes  toward 
the  environment.  The  environmental  preservation 
movement  is  defined  in  terms  of  its  demand  for, 
interpretation  of,  and  acceptance  of  water-related 
amenities.  Basic  principles  are  identified  for  more 
realistic  environmental  planning  and  decision  mak- 
ing. Methods  for  balancing  human  values  against 
cost-benefit  analyses  are  suggested.  Four  case  stu- 
dies exemplify  the  kinds  of  compromises  which 
have  been  struck  between  environmental  quality 
and  water  development.  In  addition  to  a  wide- 
ranging  literature  review,  contributions  from  ex- 
perts of  widely  divergent  disciplines  are  used. 
Recommendations  focus  on  improved  evaluation 
and  planning  of  water  developments.  (NWC) 
W72-08874 


THE  RIVER  NILE  ECOLOGICAL  SYSTEM:  A 
STUDY  TOWARDS  AN  INTERNATIONAL  PRO- 
GRAMME, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-08894 


PLANNERS  AS  A  'PUBLIC  IN  WATER 
RESOURCES  PUBLIC  PARTICIPATION  PRO- 
GRAMS, 

National  Water  Commission,  Arlington,  Va. 
R.  C.  Tucker. 

Water  Resources  Bulletin,  Paper  No.  72023,  Vol  8, 
No  2,  p  257-265,  April  1972. 9  ref. 

Descriptors:  'Water  resources  development, 
'Planning,  Local  governments,  Project  benefits, 
Coordination,  Multiple-purpose  projects,  Alterna- 
tive planning.  Project  planning.  Project  purposes. 
Identifiers:  'Planners,  'Public  participation, 
Susquehanna  River  Basin  Study,  Planning  levels. 
System  complexity,  Goals  and  objectives. 

Benefits  to  be  obtained  in  identifying  urban  and  re- 
gional planners  as  a  'public'  in  public  participation 
programs  of  water  resources  planning  studies  are 
discussed.  A  perspective  on  public  participation  is 
presented.  Recent  trends  and  developing  concepts 
are  identified:  emphasis  on  the  need  to  coordinate 
urban  and  regional  planning  activities  with  water 
resources  planning,  increasing  system  complexity, 
the  goals  and  objectives  orientation  of  planning, 
planning  for  multi-objectives,  the  evaluation  of  a 
broader  range  of  alternatives,  and  the  considera- 
tion of  water  alternatives  as  only  one  set  of  mea- 
sures to  further  society's  aspirations.  One  way  to 
assist  in  capitalizing  on  these  trends  is  to  seek  out 
participation  of  those  in  other  planning  efforts 
who  are  involved  in  planning  but  on  a  different 
level.  Because  of  their  intimate  knowledge  of  an 
area's  history,  growth  and  development,  politicial 
climate,  local  perceptions  of  needs  and  desires, 
and  major  problems  and  issues,  they  are  able  to 
contribute  a  great  deal  of  insight  in  making  the 
water  resources  planning  effort  more  responsive 
at  the  local  level.  One  of  the  first  major  efforts  at 
working-level  public-planner  contact  was  carried 
out  as  part  of  the  Susquehanna  River  Basin  Study. 
A  regional  survey  team  comprised  of  an  engineer 
and  an  economist  from  a  federal  agency  and  a 
state  water  resources  planner  met  informally  with 
planners,  city  managers,  and  local  planning  com- 
missions to  discuss  issues  related  to  water 
resources  and  the  growth  and  development  of 
local  areas.  This  effort  while  only  part  of  the 
overall  public  participation  program  yielded  a 
number  of  benefits  and  if  expanded  and  refined 
would  be  a  very  useful  experience  in  other  studies. 
(Strachan-Chicago) 
W72-08953 


GOALS  IN  WASTEWATER  TREATMENT, 

Wiley  and  Wilson,  Lynchburg,  Va.;  and  Virginia 
Polytechnic  Inst,  and  State  Univ.,  Blacksburg. 
For  primary  bibliographic  entry  see  Field  05D. 
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W72-08958 


PHILOSOPHY  OF  WATER  SYSTEMS, 

Detroit  Metro  Water  Dept.,  Mich. 
E.  Cedroni. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  64,  No.  3,  p  127-131,  March  1972.  3 
photo,  1  fig. 

Descriptors:  'Utilities,  *Water  management  (Ap- 
plied), 'Planning,  *Water  demand  instrumenta- 
tion, Computers,  Equipment,  Financing,  Person- 
nel. 

Identifiers:  *Water  systems,  'Prediction,  Public 
relations. 

The  water  industry  is  a  big  business,  and  its  suc- 
cess depends  upon  the  ability  of  its  management  to 
compete  with  other  businesses.  The  roles  of  in- 
take, distribution  system,  personnel,  commercial 
operations,  engineering,  and  public  relations  in  the 
management  of  a  water  system  are  discussed. 
Today,  water  utilities  compete  in  the  bond  market 
for  available  finances,  in  the  labor  market  for  com- 
petent personnel,  and  in  the  news  media  for  good 
will.  With  the  present  tools  of  instrumentation, 
computers,  and  equipment,  management  of  water 
utilities  has  become  a  great  challenge.  Prediction 
of  water  demand  requires  careful  planning.  It  must 
always  be  remembered  that  in  the  end,  the  utility 
deals  with  people.  Satisfaction  of  the  people  being 
served  cannot  be  achieved  by  a  cold,  calculating 
organization.  (Strachan-Chicago) 
W72-08959 


NEW       TRENDS      IN       WATER-RESOURCES 
DEVELOPMENT, 

Wright-McLaughlin  Engineers,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-08960 


THE  BALTIMORE  REGION'S  WATER-SUPPLY 
PLAN, 

Hazen  and  Sawyer,  New  York. 
R.  H.  Stewart. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  9,  p  576-580,  September  1971.  2 
photo,  3  fig,  2  ref. 

Descriptors:  'Water  supply,  'Planning,  'Regional 
development,  Population,  Water  demand,  Water 
requirements,  Potomac  River,  Expansion. 
Identifiers:  'Baltimore  (Md),  'Regional  Planning 
Council  (RPC),  Susquehanna. 

A  regional  water  plan  was  developed  in  1969  for 
the  Regional  Planning  Council  (RPC)  at  Baltimore. 
The  study  area  included  Baltimore,  three  suburban 
counties  (Ann  Arundel,  Baltimore,  and  Howard), 
and  two  exurban-rural  counties  (Carroll  and  Hart- 
ford). In  the  next  50  years,  the  population  in  the 
Baltimore  area  will  more  than  double,  and  the 
average  demand  on  the  central  water  system  will 
about  triple.  Four  alternate  water  supply  programs 
were  presented.  Two  programs  would  provide  the 
additional  water  requirements  by  expansion  of  the 
Susquehanna  supply,  and  the  other  two  would  util- 
ize Potomac  water  as  well.  Action  to  obtain  reser- 
voir sites  is  needed.  (Strachan-Chicago) 
W72-08961 


THE  CASE  FOR  THE  ENVIRONMENT, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

I.  L.  Whitman,  and  N.  Dee. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  9,  p  792-794.  September  1971. 

Descriptors:     'Environment,     'Quality    control, 

'Planning,      'Water      resources      development, 

Evaluation,      Long-term      planning,      Analysis, 

Economics. 

Identifiers:  'Environmental  analysis,  Commodity. 

There  is  a  case  for  the  environment,  which  is 
becoming  stronger  and  more  compelling  every 


day.  The  case  for  the  environment  may  be 
presented  and  defended  because  it  is  now  possible 
to  utilize  and  refine  a  system  for  the  evaluation  of 
environmental  impacts  that  is  comparable  in  relia- 
bility to  the  present  use  of  economic  evaluation. 
Concern  for  the  environment  has  demanded  logi- 
cal, sound,  and  practical  systems  of  accounting  for 
the  environmental  impacts  of  water  resources  pro- 
jects. The  importance  of  natural  systems  and  the 
need  to  be  concerned  with  the  long-range, 
widespread  geographic  effect  of  large  water 
resource  projects  are  now  recognized.  There  is  a 
good  economic  argument  for  making  a  viable,  logi- 
cal case  for  the  environment.  Analysis  of  environ- 
mental impacts  during  the  planning  phases  of 
water  resources  development  provides  a  means 
for  reducing  potential  environmental  impacts.  The 
US  has  realized  that  environmental  quality  is  a 
desirable  commodity  for  which  some  people  are 
willing  to  pay.  The  case  for  good  environmental 
analysis  has  been  made  into  law  by  Public  Law  91- 
190,  the  National  Environment  Policy.  (Strachan- 
Chicago) 
W72-08962 


SITUATIONAL  ANTECEDENTS  TO  LEISURE 
BEHAVIOR, 

Illinois  Univ.,  Champaign.  Children's  Research 

Center. 

P.  A.  Witt,  and  D.  W.  Bishop. 

Journal  of  Leisure  Research,  Vol.  2,  No.  1 ,  Winter 

1970.  p  64-77, 4  tab,  17  ref. 

Descriptors:  'Behavior,  'Social  aspects, 
'Theoretical  analysis,  Model  studies,  Psychologi- 
cal aspects,  Recreation. 

Identifiers:  'Leisure  behavior,  'Situational  an- 
tecedents, 'Leisure  theories,  Leisure  behavior  in- 
ventory, Leisure. 

Five  'need'  theories  of  leisure  behavior  (surplus 
energy,  relaxation,  catharsis,  compensation  and 
task  generalization)  are  outlined  and  their  implica- 
tions for  a  situation-response  model  of  leisure 
behavior  discussed.  A  Leisure  Behavior  Inventory 
(LBI)  is  described.  It  was  constructed  to  ascertain 
whether  the  activities  a  person  would  like  to  par- 
ticipate in  during  one  time  period  are  affected  by 
the  experiences  or  situations  he  encounters  in  the 
prior  time  period.  The  LBI,  consisting  of  13  activi- 
ties and  10  situations  characteristic  of  the  five  lei- 
sure theories,  was  administered  to  eight  groups  of 
junior  college  students.  Results  showed  some 
general  confirmation  for  the  concept  that  leisure 
behavior  differs  with  the  situational  antecedents 
and  that  several  of  the  theories  of  leisure  are  use- 
ful in  explaining  the  relationships.  The  importance 
of  this  approach  to  the  understanding  of  leisure 
behavior  by  park  and  recreation  personnel  is  out- 
lined with  special  emphasis  given  to  the  im- 
portance of  understanding  the  causes  as  well  as 
consequences  of  leisure  behavior  choices.  (Davis- 
Chicago) 
W72-08963 


RECREATION  BEHAVIOR  PATTERNS  AS  RE- 
LATED TO  SITE  CHARACTERISTICS  OF 
BEACHES, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geog- 
raphy. 

R.  D.  Hecock. 

Journal  of  Leisure  Research,  Vol.  2,  No.  4,  Fall 
1970.  p  237-250,  3  fig,  6  tab,  15  ref. 

Descriptors:  'Recreation,  'Behavior,  'Recreation 
facilities,  'Beaches,  Tourism. 
Identifiers:    'Site    characteristics,    'Cape    Cod, 
Socio-economic    characteristics,    Behavior    pat- 
terns, Accessibility. 

The  analysis  of  sampled  information  about  visitors 
to  Cape  Cod  beaches  reveals  significant  relation- 
ships between  patterns  of  beach  visitors  and  con- 
ditions existing  at  the  various  sites.  Higher  total  at- 
tendance is  associated  with  the  availability  of 
beach  facilities  and  the  development  of  nearby 
areas.  Beach  location  relative  to  the  Cape  Cod 


Canal  is  important  in  explaining  the  patterns  of 
day-users,  but  an  entirely  different  criterion  of  ac- 
cessibility is  relevant  to  other  visitors.  Visitors' 
socio-economic  characteristics  and  associated 
origin  characteristics  are  related  to  the  physical 
settings  of  beaches.  Teenagers  are  particularly  at- 
tracted to  those  beaches  having  food  facilities  and 
are  the  only  identifiable  group  of  users  who  seem 
to  be  influenced  by  crowding  on  the  beaches. 
(Davis-Chicago) 
W72-08964 


THE  EFFECT  OF  PUBLIC  LAND  ACQUISITION 
FOR  OUTDOOR  RECREATION  ON  THE  REAL 
ESTATE  TAX  BASE, 

Pennsylvania  State  Univ.,  University  Park. 

D.  J.  Epp. 

Journal  of  Leisure  Research,  Vol.  3,  No.  1,  Winter 

1971 .  p  17-27, 1  fig,  4  tab,  9  ref. 

Descriptors:  'Recreation,  'Taxes,  'Property 
values,  'Public  lands,  Tax  rates,  Economics, 
Reservoir,  Time  series  analysis,  Land  appraisals, 
Land  use. 

Identifiers:  'Water-oriented  outdoor  recreation, 
Property  tax,  Recreational  development,  Public 
land  acquisition. 

Fifteen  public  land  acquisitions  for  water-oriented 
outdoor  recreation  in  Pennsylvania  were  examined 
to  determine  the  effects  on  the  property  tax  base. 
A  time  series  of  the  tax  base  in  jurisdictions  where 
land  was  acquired  by  a  public  agency  was  com- 
pared with  a  similar  series  in  comparable  areas 
without  such  land  acquisition.  The  study  shows 
that  local  taxable  land  values  seldom  fell  in  ab- 
solute terms,  and  in  those  few  cases  where  they 
did  fall,  all  but  one  recovered  within  a  very  few 
years.  It  appears  that  public  land  acquisition  of  the 
magnitude  of  projects  in  this  study  does  not 
restrict  the  revenue  generating  capacity  of  a  real 
property  tax.  Analysis  of  the  annual  rate  of  in- 
crease in  land  values  suggested  the  following 
hypothesis:  At  the  time  of  public  acquisition,  or 
very  shortly  thereafter,  the  value  of  land  near  the 
recreation  site  increases  rapidly,  followed  by  a 
period  where  land  values  again  increase  at  about 
the  rate  to  be  expected  without  recreational 
development.  (Davis-Chicago) 
W72-08965 


WORK  AND  LEISURE:  A  SIMPLIFIED 
PARADIGM, 

Oregon  Univ.,  Eugene.  Dept.  of  Sociology. 

J.  R.  Kelly. 

Journal  of  Leisure  Research,  Vol.  4,  No.  1,  Winter 

1972.  p  50-62, 3  fig,  32  ref. 

Descriptors:  'Recreation,  'Theoretical  analysis, 
Methodology,  Social  aspects,  Psychological 
aspects. 

Identifiers:  'Leisure,  'Work-relationship,  'Dis- 
cretion. 

Definitions  of  leisure  have  been  both  exclusive 
and  inclusive.  Although  different  definitions  have 
been  used  by  various  students  of  leisure,  the  na- 
ture of  the  differences  has  not  always  been  clear. 
Dualistic  and  monistic  approaches  to  understand- 
ing life  account  for  exclusive-inclusive  dif- 
ferences. However,  the  two  dimensions  that  ap- 
pear most  important  to  common  definitions  are 
those  of  work-relationship  and  discretion.  A 
paradigm  is  developed  using  these  dimensions  to 
construct  a  four-celled  scheme.  Nonwork  activity 
may  be  (1)  For-its-own-sake:  not  determined  by 
the  work  relation  and  freely  chosen;  (2)  Coor- 
dinated: dependent  on  the  work  relation  in  content 
but  freely  chosen;  (3)  Complementary:  indepen- 
dent of  work  in  content  and  form  but  determined 
by  social  roles  or  the  need  to  compensate  for 
work;  and  (4)  Recuperation  or  preparation: 
required  by  the  work  relation  and  necessary  rather 
than  chosen.  In  four  types  of  definitions  leisure 
and  nonwork  are  distinguished  by  which  of  these 
four  cells  is  included  in  each.  The  paradigm  is  sug- 
gested as  an  inclusive  theoretical  simplification. 
(Davis-Chicago) 
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W72-08966 


METHODOLOGICAL     PERSPECTIVES     FOR 
THE  STUDY  OF  OUTDOOR  RECREATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Sociology. 
R.  J.  Burdgc,  and  D.  R.  Field. 
Journal  of  Leisure  Research,  Vol.  4,  No.  1,  Winter 
1972.  p  63-72,  35  ref . 

Descriptors:  'Recreation,  'Methodology,  Social 
aspects,  Psychological  aspects,  Planning. 
Identifiers:  'Outdoor  recreation,  Social  aggregate 
level,  Social  organization,  Social  ecology. 

Methodological  perspectives  for  the  study  of  out- 
door recreation  are  classified  according  to  (1)  the 
social  aggregate  level,  (2)  the  social-psychological 
level,  (3)  the  types  of  social  organization,  (4)  ac- 
tivity attributes,  (5)  the  community  level,  and  (6) 
the  social  ecological  approach.  General  research 
topics  useful  to  social  scientists  are  suggested  for 
each  of  these  perspectives.  Because  outdoor 
recreation  is  a  practical  rather  than  a  theoretical 
problem  it  is  suggested  that  studies  should  con- 
sider a  variety  of  methodological  approaches. 
(Davis-Chicago) 
W72-08967 


SOCIOECONOMIC  PATTERNS  OF  OUTDOOR 
RECREATION  USE  NEAR  URBAN  AREAS, 

Vermont  Univ.,  Burlington.  Agricultural  Experi- 
ment Station;  and  Inter-American  Inst,  of  Agricul- 
tural Sciences,  Turrialba  (Costa  Rica). 
J.  J.  Lindsay,  and  R.  A.  Ogle. 
Journal  of  Leisure  Research,  Vol.  4,  No.  1 ,  Winter 
1972.  p  19-24, 1  tab,  9  ref. 

Descriptors:  'Recreation,  'Recreation  demand, 
'Social  aspects,  'Cities,  Social  needs.  Social  par- 
ticipation. Social  impact,  Education. 
Identifiers:  'Outdoor  recreation,  'Recreation 
resources  availability,  'Socioeconomic  aspects, 
Opportunity  theory. 

The  urban  population  of  Weber  County,  Utah, 
was  sampled  to  determine  its  outdoor  recreation 
use  of  an  adjacent  National  Forest  Recreation 
Area  and  to  relate  this  use  to  socioeconomic 
characteristics.  Contrary  to  many  previous  stu- 
dies, results  showed  income  did  not  vary  between 
users  and  nonusers  and  in  general,  users  had  less, 
not  more,  education  than  nonusers.  The  absence 
of  income  variation  may  be  explained  by  the  op- 
portunity theory  of  outdoor  recreation  demand.  It 
may  be  that  national  differentials  in  participation 
associated  with  income  and  education  are  due  to 
the  lack  of  available  opportunities  for  individuals 
in  low  income  and  education  categories.  (Davis- 
Chicago) 
W72-08968 


THE  ROLE  OF  PERCEPTION  EM  THE 
RECREATION  EXPERIENCE:  A  REVIEW  AND 
DISCUSSION, 

Monash  Univ.,  Clayton  (Australia). 

D.  Mercer. 

Journal  of  Leisure  Research,  Vol.  3,  No.  4,  Fall 

1971.  p  261-276, 117  ref. 

Descriptors:      'Recreation,      'Social      aspects, 

'Behavior,   Planning,  Model  studies,  Attitudes, 

Social  values,   Decision   making,   Measurement, 

Methodology. 

Identifiers:  'Perception,  Human  satisfaction. 

Human  satisfaction  is  becoming  increasingly  com- 
mon as  a  goal  of  planning  in  many  different  con- 
texts. Terms  such  as  perception  and  activity,  time 
or  place  preference  appear  consistently  in  the 
literature  on  outdoor  recreation;  and  yet  only  rare- 
ly is  the  precise  meaning  of  such  terms  spelled  out. 
Clawson's  five-stage  model  of  the  recreation  ex- 
perience is  used  as  a  framework  for  a  review  and 
discussion  of  a  number  of  selected  studies  from 
various  social  science  disciplines  which  have 
focused  on  the  attitudes  and  behavior  of  the  in- 
dividual recreationist  or  small  group.  Emphasis  is 


placed  on  work  that  is  of  relevance  in  the  study  of 
spatial  behavior.  In  particular,  attention  is  focused 
on  the  various  goals  inherent  in  recreation 
behavior,  the  'images'  presented  by  outdoor 
recreation  sites,  the  logic  used  by  the  recreationist 
in  choosing  a  site,  and  the  factors  influencing  the 
distance  traveled  for  recreation.  Some  of  the  mea- 
surement problems  are  noted,  and  the  need  for  a 
much  stronger  research  emphasis  on  the  individual 
recreationist's  decision-making  process  is  urged. 
(Davis-Chicago) 
W72-08969 


THE  RECREATIONAL  BUSINESS  DISTRICT, 

Glassboro  State  Coll.,  N.J.;  and  Kent  State  Univ., 

Ohio. 

C.  A.  Stansfield,  and  J.  E.  Rickert. 

Journal  of  Leisure  Research,  Vol.  2,  No.  4,  Fall 

1970.  p  213-225,  3  fig,  2  tab,  14  ref. 

Descriptors:    'Recreation,   'Cities,   'Community 

development,      'Tourism,     Urbanization,     City 

planning. 

Identifiers:  'Recreational  business  district,  Urban 

business  districts. 

A  classic,  predictable  series  of  urban  business  dis- 
tricts is  recognized  by  most  urban  specialists. 
Most  sizeable  towns  possess  a  Central  Business 
District,  a  number  of  Shopping  Thoroughfares, 
Neighborhood  Business  Districts  and  Isolated 
Retail  Nodes.  Each  of  characteristic  districts  may 
be  identified  by  a  characteristic  set  of  retail 
establishments.  To  this  usual  series  of  business 
districts  must  be  added  a  'Recreational  Business 
District'  (RBD).  This  RBD,  as  found  in  resorts,  is 
characterized  by  a  distinctive  array  of  pedestrian, 
tourist-oriented  retail  facilities  and  is  separated 
spatially  as  well  as  functionally  from  the  other 
business  districts.  The  retail  districts  of  two  small 
New  Jersey  seashore  resorts,  as  well  as  Niagara 
Falls,  Canada,  are  examined  in  terms  of  their  retail 
establishments.  The  RBD  stands  apart  from  the 
common  set  of  retail  business  districts  in  that  it  is 
based  on  a  recreational  attraction  rather  than  upon 
proximity  to  residential  areas  or  transportation 
routes.  The  hinterland  of  the  RBD  extends  far 
beyond  the  border  of  the  year-round  trade  area  of 
the  town  since  it  depends  largely  upon  tourist 
trade.  (Davis-Chicago) 
W72-08970 


A  SYSTEMS  STUDY  OF  FUTURE  GROUND- 
WATER DEVELOPMENT  COSTS  IN  THE 
CHICAGO  REGION, 

Illinois  State  Water  Survey,  Urbana. 
A.  F.  Moench,  R.  J.  Schicht,  and  A.  P.  Visocky. 
Water  Resources  Bulletin,  Paper  No.  72030,  Vol. 
8,  No.  2,  p  328-337,  April  1972.  3  fig,  4  tab,  5  ref. 

Descriptors:    'Systems    analysis,    'Groundwater 
resources,      'Costs,      Estimating,      Alternative 
planning,  Water  supply,  Water  quality,  Aquifers. 
Identifiers:    'Chicago,    Illinois   region,   Ground- 
water demands. 

The  cost  of  developing  groundwater  resources  in 
northeastern  Illinois  from  1980-2020  is  estimated 
for  the  purpose  of  providing  a  basis  for  comparing 
alternative  sources.  Demands  for  each  township  in 
the  study  area  are  estimated  at  10-year  increments 
and  are  satisfied,  where  the  supply  is  sufficient,  in 
such  a  way  as  to  minimize  the  cost  subject  to  con- 
straints on  supply.  Sources  of  water  are  two  shal- 
low aquifers  with  known  potential  yields  and  a  se- 
ries of  deep  aquifers  treated  as  a  single  unit  and 
modeled  on  a  digital  computer.  For  each  township 
the  costs  of  wells,  pumps,''  power  and  rehabilita- 
tion is  estimated  for  each  aquifer  on  a  per  million 
gallons  of  water  per  day  basis.  In  addition  the  cost 
of  groundwater  •reatment  necessary  to  raise  the 
quality  to  that  of  treated  Lake  Michigan  water  is 
considered.  Raw  water  costs  are  found  to  vary 
from  2  to  14  cents  per  1000  gallons  depending  upon 
the  depth  to  the  deep  aquifer  water.  Treated  water 
costs  vary  from  22  to  53  cents  per  1000  gallons,  the 
lower  costs  applying  to  the  largest  users  because 


of  the  economy  of  scale.  With  proper  distribution 
of  pumpage  there  is  sufficient  water  in  storage  in 
the  deep  aquifers  to  meet  groundwater  demands 
through  2020.  (Strachan-Chicago) 

W72-08972  !, 


LET'S  REVITALIZE  WATER  PLANNING, 

Izaak  Walton  League  of  America,  Environmental 

Affairs. 

T.  Pankowski. 

Water  Spectrum,  Vol.  4,  No.  I,  p  23-29,  Spring 

1972.  5  photo. 

Descriptors:   'Planning,   'Projections,   'Environ- 
ment,  'Economics,   'Water  resources  develop- 
ment, Pollution  abatement,  Ecology,  Financing. 
Identifiers:  'Water  planning,  'Revitalization,  'In- 
tegration, 'Public  participation. 

A  new  basis  is  needed  for  water  planning.  Present 
efforts  are  based  on  economic  and  population 
trends  projected  into  the  future.  The  typical  Office 
of  Business  Economic  Research  Standards 
(OBERS)  projection  consists  of  viewing  the  past 
conditions  within  a  given  geographic  area;  adding 
a  series  of  modifiers  such  as  average  birth  rates 
and  indices  of  inflation;  multiplying  and/or  divid- 
ing. Water  resource  planners  consider  these  pro- 
jections to  be  synonymous  with  public  goals,  and 
as  a  result,  planning  decisions  are  reduced  to 
when,  where  and  how  a  project  can  be  built  to 
meet  these  needs.  Such  issues  as  pollution  abate- 
ment and  control,  wild  and  scenic  river  designa- 
tions, the  preservation  of  ecological  and  historic 
sites,  open  spaces  and  housing,  flood  plain  and 
estuarine  protection,  and  agricultural  locations 
and  their  amenities  are  not  considered.  Environ- 
mentalists view  the  OBERS  system  as  a  series  of 
self-fulfilling  prophecies.  Land  and  water  planning 
must  be  integrated  and  based  on  the  carrying 
capacity  of  the  region  to  satisfy  certain  economic 
and  environmental  needs.  Planning  then  becomes 
a  positive  force  for  desirable  change  rather  than  a 
reaction  to  uncontrolled  growth.  Such  planning 
techniques  have  been  suggested  by  the  Lands 
Committee  of  the  Pacific  Northwest  River  Basin 
Commission  in  their  report,  Ecology  and  the 
Economy.  Furthermore,  funds  should  be  made 
available  to  public  interest  groups  to  ensure  their 
participation  in  the  planning  process.  This  article  is 
written  in  response  to  'Nourishing  Public  Par- 
ticipation', by  Harry  Cook  in  the  Fall  1971  issue  of 
Water  Spectrum.  (Strachan-Chicago) 
W72-08974 


ARE  RrVER  BASINS  THE  BEST  FRAMEWORK 
FOR  WATER  RESOURCES  PLANNING, 
DEVELOPMENT,  AND  MANAGEMENT, 

Office  of  Water  Resources  Research,  Washington, 

D.C. 

L.  R.  Brown. 

Water  Resources  Bulletin,  Vol.  8,  No.  2,  p  401- 

403,  April  1972. 

Descriptors:  'River  basins,  'Water  resources 
development,  'Planning,  Multiple  purpose,  'Re- 
gional analysis. 

Identifiers:  'National  framework,  Externalities, 
'Regional  planning. 

The  use  of  river  basins  as  a  framework  for  the 
planning,  development,  and  management  of  water 
resources  is  discussed  in  terms  of:  water  supply, 
urban  water  supply,  water  quality,  hydroelectric 
power,  irrigation  water,  water-based  recreation, 
and  economic  development.  On  the  whole,  river 
basins  provide  a  somewhat  questionable 
framework  for  working  with  water  resources. 
They  provide  an  effective  and  logical  structure  for 
water  quality  and  flood  control,  but  seem  in- 
adequate in  dealing  with  water  supply,  power, 
navigation,  irrigation,  recreation,  and  economic 
development.  A  national  framework  to  interrelate 
and  mediate  among  individual  basin  plans  would 
improve  the  system.  Furthermore,  the  use  of  a 
substructure  of  city  regions  might  also  improve  the 
basin  approach,  along  with  increased  attention  to 


90 


WATER  RESOURCES  PLANNING— Field  06 
Cost  Allocation,  Cost  Sharing,  Pricing/Repayment — Group  6C 


externalities.  Basically,  suggestions  and  recom- 
mendations    from     the     readers     are     sought. 
(Strachan-Chicago) 
W72-08975 


POPULATION  CONTROL:  NOT  A  NECESSITY 
IN  WATER  RESOURCE  MANAGEMENT, 

Office  of  the  Chief  of  Engineers  (Army),  Washing- 
ton, D.  C.  Civil  Works  Directorate. 
R.  R.  Wemer. 

Water  Spectrvm,  Vol.  4,  No.  1,  p  37-42,  Spring 
1972. 1  photo,  16  ref . 

Descriptors:       'Population,       *Water      supply, 
Economics,  Pricing,  *Water  demand,  'Planning. 
Identifiers:  *Water  resources  management,  'Pol- 
icy making,  'Population  control. 

A  response  is  made  to  an  article  by  William  M. 
Chamberlin,  entitled  'Population  Control:  Ulti- 
mate Necessity  in  Water  Resources  Management', 
published  in  the  previous  issue  of  Water  Spec- 
trum. The  subject  under  discussion  is  how  sharply 
the  population  growth  problem  impinges  on  the 
resource  problem,  specifically  water  resources 
management.  While  Chamberlin  claimed  that 
within  a  few  years  the  United  States  will  have  fully 
utilized  its  fresh  water  supplies,  Werner  denies 
this.  There  is  plenty  of  land  and  water.  It  is  the 
lack  of  adequate  economic  price  placed  on  these 
resources  in  the  past  which  has  caused  much  of 
the  problem  of  water  supply.  Water  demand 
should  be  considered  in  terms  of  economics. 
Although  there  is  some  belief  that  water  resource 
development  policy  should  have  as  its  explicit  ob- 
jective the  controlling  of  population  increases  in 
the  nation,  resource  agencies  tend  to  keep  away 
from  this  proposal.  Planning  which  does  not  con- 
sider the  needs  of  a  population  causes  precipitate 
acts  which  result  in  far  more  damage  than  well 
planned  development.  Limiting  population 
through  limiting  water  supply  is  a  harsh  solution, 
nor  does  it  assure  success.  Other  means  to  effect  a 
population  philosophy  or  policy  may  be  more  ef- 
fective. It  is  not  too  early  or  too  difficult  to  in- 
troduce the  economics  that  will  place  more 
realistic  prices  on  water,  energy,  and  the  natural 
environment  itself.  (Strachan-Chicago) 
W72-08978 


WALT  DISNEY  WORLD  AND  THE  ENVIRON- 
MENT: AN  ECOLOGICAL  CHALLENGE  IN 
CENTRAL  FLORIDA, 

Walt  Disney  World,  Orlando,  Fla. 

F.  W.  Harden. 

Water  Spectrum,  Vol.  4,  No.  1,  p  30-35,  Spring 

1972. 7  photo. 

Descriptors:  'Florida,  'Environmental  effects, 
'Ecology,  'Conservation,  Planning,  Wildlife  con- 
servation, Education. 

Identifiers:  'Walt  Disney  World,  Conservation 
area,  Public  observation. 

The  conservation  measures  taken  by  the  Walt 
Disney  World  in  constructing  its  new  facilities  in 
central  Florida  are  discussed.  The  Disney  manage- 
ment has  made  a  total  commitment  to  maximum 
protection  of  the  environment.  An  evaluation  team 
recommended  the  use  of  utilidores,  a  living  tree 
farm,  a  modern  waste  water  treatment  plant,  trash 
incineration,  automated  trash  collection,  measures 
for  protection  of  water  quality,  a  central  energy 
plant,  control  of  pesticide  use,  and  pollution 
prevention.  More  than  7,500  acres  of  land  has  been 
designated  for  permanent  protection  as  a  Conser- 
vation Area.  The  objectives  in  establishing  the 
Conservation  Area  were:  (1)  to  demonstrate  that 
urbanized  development  can  be  achieved  without 
causing  deterioration  of  the  environment;  (2)  to 
protect  areas  of  natural  beauty;  (3)  to  provide  a 
wilderness  sanctuary  for  animals  and  plants  native 
to  the  area;  (4)  to  develop  a  program  which  would 
permit  the  public  to  observe  the  subtropical 
aquatic  environment  and  wildlife  indigenous  to  the 
area;  and  (5)  to  allow  further  opportunities  for 
Walt  Disney  Productions  to  inform  and  educate 


the  public  on  conservation,  nature,  and  wildlife  ac- 
tivities. (Strachan-Chicago) 
W72-08979 


THE  POLLUTION  PROBLEM  AND  LEGAL  IN- 
STITUTIONS:  A  CONCEPTUAL  OVERVIEW, 

California  Univ.,  Los  Angeles.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-09031 


MODELLING  DECISION  EFFECTIVENESS  AP- 
PLICATION TO  WATER  RESOURCE 
SYSTEMS, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09069 


ESTIMATING  THE  POLITICAL  FEASIBILITY 
OF  ALTERNATIVE  WATER-RESOURCE 
PLANS, 

Cornell  Univ.,  Ithaca,  N.Y.  School  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09071 


ECONOMICS  OF  HYDROLOGIC  MODELLING, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09072 


A  DECISION-SEQUENCE  MODEL  OF  RE- 
SDDENTIAL  OCCUPANCY  OF  URBAN  FLOOD 
PLAINS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09073 


WATER        QUALITY        MODELING        FOR 
FORECASTTVE  AND  PLANNING  PURPOSES, 

Oklahoma  Univ.,  Norman.  School  of  Civil  En- 
gineering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09078 


ALTERNATIVE    APPROACHES    TO    WATER 
RESOURCE  SYSTEM  SIMULATION, 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-09079 


LIMITATIONS  IN  APPLYING  MATHEMATI- 
CAL MODELLING  TECHNIQUES  TO  REAL 
WATER  RESOURCES  PLANNING, 

Tokyo  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09080 


SYSTEMS  ANALYSIS  IN  WATER  RESOURCES 
PLANNING:  SOME  PERSPECTIVES, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09081 


DYNAMIC  PROGRAMMING  IN 

HYDROELECTRIC  SYSTEM, 

Aluminum  Co.  of  Canada  Ltd.,  Arvida  (Quebec). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09082 


A      MODEL      FOR      A      WATER      QUALITY 
MANAGEMENT  STUDY, 

Systems  Research  Group,  Inc.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09084 


WATER  RESOURCES  SYSTEMS  ANALYSIS, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09085 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


FINANCIAL  CONTROL  VIA  METER  MANAG- 
ING, 

Corpus  Christi,  Tex. 

A.  M.  Cunningham. 

Journal  American  Water  Works  Association,  Vol 

64,  No  ,  p  3-5,  January  1972.  5  tab. 

Descriptors:  'Economics,  'Costs,  'Utilities,  'In- 
strumentation, 'Water  demand,  Pipes,  Planning, 
Decision  making. 
Identifiers:  'Financial  control,  'Meter  managing. 

The  utility  has  the  primary  responsibility  of  main- 
taining the  lowest  cost  and  adequate  service  to  the 
customer.  To  accomplish  this  objective,  the  con- 
trol of  the  meter  and  service  construction  design 
must  remain  with  the  management.  To  economi- 
cally and  adequately  service  the  customer,  the 
management  must  make  three  considerations.  It 
must  consider  the  customer's  demand,  the  proper 
size  of  the  service  and  meter,  and  the  proper  house 
pipe  size.  How  to  determine  the  customer  demand, 
how  to  select  the  meter,  and  how  to  size  the  ser- 
vice are  discussed.  (Strachan-Chicago) 
W72-08533 


THE  PRODUCTION  OF  THREADFTN  SHAD  AS 
LIVE  BAIT  FOR  HAW  AD'S  SKIPJACK  TUNA 
FISHERY:  AN  ECONOMIC  FEASIBILITY  STU- 
DY, 

Hawaii  Univ.,  Honolulu.  Economic  Research 
Center. 

Y.  C.  Shang,  and  R.  T.  B.  Iversen. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-00996,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  July,  1971. 42  p,  3  fig,  14 
tab,  6  ref,  append. 

Descriptors:      'Commercial      fishing,      'Baits, 
'Productivity,  Economic  feasibility,  Fish  hatche- 
ries, Bait  fishing,  'Hawaii. 
Identifiers:  'Skipjack  tuna,  'Shad. 

The  fishery  for  skipjack  tuna  is  the  most  important 
commercial  fishery  in  Hawaii,  producing  about 
5,000  tons  per  year.  At  present,  a  small  anchovy 
called  nehu  is  the  major  species  of  live  bait  used  to 
catch  the  tuna;  it  constitutes  about  92%  of  all  bait- 
fish  utilized.  Estimates  indicate  that  Hawaii's 
fishermen  are  paying  about  $14  per  bucket  for  bait 
during  the  peak  fishing  months  and  about  $1 1  dur- 
ing the  other  fishing  months.  If  threadfin  shad 
were  available,  it  would  be  worth  about  $15-$  16 
per  bucket  during  the  peak  fishing  period  and 
about  $12 -$13  during  the  other  fishing  months.  Its 
greater  value  arises  due  to  its  lower  mortality  rate 
at  sea.  These  estimates  suggest  that  commercial 
shad  hatcheries  would  be  feasible  with  an  annual 
production  of  3,660  buckets  of  shad  per  10-acre 
pond  unit.  These  conclusions  are  invariant  with 
respect  to  the  discount  rate  used,  provided  the  rate 
is  in  the  6-14%  range.  Furthermore,  the  source  of 
fresh  water  for  the  shad  hatchery  makes  no  signifi- 
cant difference  in  profitability  of  the  operation.  It 
can  be  supplied  from  a  well  or  purchased.  Large- 
scale  operations  appear  to  be  the  most  profitable. 
(Settle- Wisconsin) 
W72-08593 


PRIVATE  RECREATION  ENTERPRISE 
ECONOMICS, 

Vermont  Univ.,  Burlington.  Agricultural  Experi- 
ment Station. 
M.  I.  Bevins. 

In:  Recreation  Symposium  Proceedings,  October 
12-14,  1971,  Syracuse,  New  York,  State  Universi- 
ty of  New  York  College  of  Forestry,  p  33-39.  12 
ref. 
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Field  06— WATER  RESOURCES  PLANNING 

Group  6C — Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


Descriptors:  'Recreation  demand,  'Recreation 
facilities,  'Profit,  Economics,  Economies  of 
scale,  Taxes,  Prices,  Seasonal,  'Cost  analysis. 

Recent  studies  have  indicated  that  there  is  a  rela- 
tively limited  opportunity  for  financial  success  in 
the  outdoor  recreation  business.  In  general, 
returns  to  labor  and  management  have  been  ex- 
tremely low  for  firms  engaged  in  providing  out- 
door recreation.  Several  factors  are  associated 
with  income  levels  in  this  occupation.  Among  the 
more  important  are  location  of  enterprise,  scale  of 
operation,  business  volume,  length  of  season,  and 
price  level.  Income  levels  tend  to  be  very  low 
because  (1)  locational  factors  are  not  given  suffi- 
cient consideration;  (2)  the  enterprises  tend  to  be 
too  small  for  profitable  operations;  (3)  most  firms 
have  too  few  customers;  (4)  the  relatively  short 
season  restricts  profitability;  and  (5)  public  recrea- 
tional services  impose  serious  restrictions  on  the 
private  sector's  ability  to  price  according  to  actual 
cost  of  operation.  However,  low  returns  may  not 
discourage  entry  into  this  field.  In  many  instances 
the  decision  to  enter  is  more  related  to  personal 
and  noneconomic  considerations  than  to  profit 
maximization.  Low  returns  coupled  with  rising 
property  taxes  may,  however,  have  the  ultimate 
effect  of  overbalancing  these  personal  and 
noneconomic  factors,  thus  ending  recreation  busi- 
ness activities.  (Settle-Wisconsin) 
W72-08596 


TAX  INCENTIVES  DON'T  STOP  POLLUTION, 

A.  W.  Reitze,  and  G.  Reitze. 

American  Bar  Association  Journal,  Vol.  57,  p.  127- 

131,  February  1971.29ref. 

Descriptors:  'Taxes,  'Capital  costs,  'Deprecia- 
tion, 'Equipment,  Water  pollution  control,  Pollu- 
tion abatement,  Water  treatment,  Water  pollution 
sources,  Industrial  wastes,  Industrial  water,  Air 
pollution,  Legal  aspects,  Administrative  agencies, 
Social  aspects,  Political  aspects,  Economics,  In- 
come, Profit. 

Identifiers:  Depreciation  deductions,  Tax  incen- 
tives, Pollution  abatement  equipment. 

Tax  incentives  are  ineffective  in  stopping  industri- 
al pollution  because  they  only  offer  a  subsidy  for 
doing  something  which  is  not  profitable.  Incen- 
tives do  not  control  pollution.  The  major  feature  of 
all  incentives  is  a  rapid  depreciation  write-off  for 
capital  expenditures  made  to  reduce  pollution. 
This  is  often  abused  because  it  is  used  for  equip- 
ment which  cleans  water  coming  into  the  plants, 
not  discharged  water.  Incentives  cause  a  revenue 
loss  and  should  only  be  used  for  benefits  which 
would  be  gained  without  the  incentive.  Varying 
estimates  of  the  cost  of  the  incentive  features  are 
discussed.  The  basic  reasons  why  incentives  fail  to 
control  pollution  are:  (1)  they  do  not  stimulate  in- 
vestment in  profitable  facilities  since  pollution 
control  equipment  is  not  profitable,  (2)  they  aim 
only  at  control  equipment  and  not  at  improving  in- 
dustrial processes  which  might  more  effectively 
reduce  pollution,  (3)  they  do  not  aim  at  operating 
costs  which  might  be  substantial,  (4)  they  only 
benefit  large  companies  with  excess  income  need- 
ing tax  shelter,  and  (5)  they  shift  the  burden  of  the 
program  to  the  general  public  through  a  redistribu- 
tion of  the  tax  burden.  (Grant-Florida) 
W72-08661 


THE  EFFECT  OF  PUBLIC  LAND  ACQUISITION 
FOR  OUTDOOR  RECREATION  ON  THE  REAL 
ESTATE  TAX  BASE, 

Pennsylvania  State  Univ.,  University  Park. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-08965 


USE  OF  A  PRICING  MODEL  FOR  EFFICIENT 
WATER  SUPPLY  ALLOCATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-09068 


6D.  Water  Demand 


WATER  RESOURCES  OF  DORCHESTER  AND 
TALBOT  COUNTTES,  MARYLAND, 

Geological  Survey,  Parkville,  Md. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-08500 


FINANCIAL  CONTROL  VIA  METER  MANAG- 
ING, 

Corpus  Christi,  Tex. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-08533 


THE       WORLD'S       WATER       RESOURCES, 
PRESENT  AND  FUTURE, 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08534 


THE  SOCIAL  AND  ECONOMIC  SIG- 
MFICANCE  OF  RECREATION  ACTIVITIES  IN 
THE  MARINE  ENVHtONMENT, 

Wisconsin  Univ.,  Green  Bay.  Leisure  Sciences 

Collateral. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08599 


THE  STORY  OF  THE  WATER  SUPPLY  FOR 
THE  COMSTOCK, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08760 


THE  RELATIONSHIP  BETWEEN  HOUSING 
AND  WATER  RESOURCES  PLANNING  AND 
MANAGEMENT, 

Urban  Systems  Research  and  Engineering,  Inc., 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08952 


THE  BALTIMORE  REGION'S  WATER-SUPPLY 
PLAN, 

Hazen  and  Sawyer,  New  York. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08961 


USE  OF  A  PRICING  MODEL  FOR  EFFICIENT 
WATER  SUPPLY  ALLOCATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-09068 

6E.  Water  Law  and  Institutions 


LEGAL  ASPECTS  OF  THE  UTILIZATION  OF 
ARTIFICIAL  SATELLITES  FOR 

METEOROLOGICAL  AND  RADIO  COMMUNI- 
CATION PURPOSES, 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  State 
and  Law. 

G.  P.  Zhukov,  E.  G.  Vasilevskaya,  and  P.  I.  Lukin. 
Available  from  NTIS,  Springfield,  Va.  22151  TT 
F-669  $3.00  paper  copy;  NASA  Technical  Transla- 
tion TT  F-669,  March  1972.  156  p,  (Translation  of 
'Pravovyye  aspektv  ispol'zovaniva  iskusstven- 
nykh  sputnikov  diva  tselev  meteorologii  i 
radiosvyazi,'  'Nauka'  Press,  Moscow,  1970.) 

Descriptors:  'Meteorology,  'Weather  forecasting, 
'Satellites  (Artificial),  'Legal  aspects,  'Interna- 
tional law,  Radio  communication  systems,  Legal 
review,  Administration,  Storms,  Hurricanes, 
Precipitation  (Atmospheric). 
Identifiers:  Cosmos. 

Some  of  the  basic  international  legal  problems 
arising  in  the  present  and  future  use  of 
meteorological  and  communications  satellites  are 
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surveyed.  Among  the  topics  discussed  are  existing 
and  proposed  international  legislation  on  the  use 
of  space  for  peaceful  purposes,  international  legal 
control  (administration)  of  national  ground  and 
space  operations,  liability  for  damage  in  space  or 
resulting  from  space  operations,  and  the  legal 
status  of  private,  international  and  intergovern- 
mental organizations  and  their  personnel.  Much  of 
the  report  is  devoted  to  the  1967  Treaty  on  Space 
and  the  1968  Agreement  on  the  Recovery  of 
Cosmonauts,  along  with  various  resolutions  and 
other  legislative  items  of  the  United  Nations 
General  Assembly.  The  launch  of  the  first 
meteorological  satellite,  'Explorer  VII'  (USA), 
was  on  October  13,  1959.  The  Soviet  program  of 
launching  the  'Cosmos'  series  of  artificial  satel- 
lites was  announced  on  March  16,  1962. 
(Woodard-USGS) 
W72-08489 


INSTITUTIONAL  ARRANGEMENTS  FOR  IN- 
TERNATIONAL ENVntONMENTAL 
COOPERATION. 

National  Academy  of  Sciences,  Washington,  D.C. 
Environ  Mental  Studies  Board. 

A  Report  to  the  Department  of  State  by  the  Com- 
mittee for  International  Environmental  Programs, 
Environmental  Studies  Board,  National  Academy 
of  Sciences/National  Academy  of  Engineering, 
1972. 74  p. 

Descriptors:  'Institutions,  'Planning,  'Decision 
making,  'Environmental  control,  'Protection, 
Monitoring,  Organizations,  Cooperation. 
Identifiers:  'International  environmental  coopera- 
tion, 'Global  monitoring,  'Enhancement,  World 
environment  fund. 

Some  of  the  principal  elements  of  an  evolving 
system  of  decision  making  and  control  for  the  pro- 
tection and  enhancement  of  the  human  environ- 
ment are  discussed.  The  importance  of  science  in 
decision  making  at  the  international  level  is 
emphasized.  Discussions  include:  (1)  the  global  en- 
vironment and  the  national  interest,  (2)  basic  in- 
stitutional choices,  (3)  structural  and  procedural 
changes  in  the  United  Nation  (UN)  system,  (4)  an 
environmental  science  advisory  and  research 
board,  (5)  a  monitoring  and  surveillance  network, 
(6)  a  world  environment  fund,  (7)  strengthening 
transnational  environmental  capabilities,  and  (8) 
related  issues  and  unresolved  problems.  It  is 
recommended  that  the  US  Government  support: 
(1)  the  establishment  of  a  unit  in  the  UN  to  provide 
central  leadership;  (2)  the  creation  of  an  indepen- 
dent global  environment  science  advisory  board; 
(3)  proposals  which  suggest  the  development  of  a 
global  monitoring  system  within  the  UN;  (4)  the 
establishment  of  a  world  fund  for  the  human  en- 
vironment, and  (5)  current  initiatives  by  transna- 
tional or  regional  organizations  to  deal  with  en- 
vironmental problems  as  an  integral  part  of  ongo- 
ing programs.  (Strachan-Chicago) 
W72-08540 


INTERNATIONAL    ASPECTS   OF    MAN'S    EF- 
FECT UPON  ENVIRONMENT, 

National  Academy  of  Sciences,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-08600 


POLICY  MAKING  IN  THE  FIGHT  AGAINST 
WATER  POLLUTION,  (IN  FRENCH), 

Secretariat    Perma.    Etude    Probl.    Fau,    Paris 

(France). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08625 


THE  SEABED  ARMS  LIMITATION  TREATY:  A 
SIGNIFICANT  DEVELOPMENT  IN  ARMS  CON- 
TROL AND  DISARMAMENT, 

5.  M.  Selzer. 

Journal  of  International  Law  and  Economics,  Vol. 

6,  p  157-174, 1971.  77  ref. 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


Descriptors:  'Beds  under  water,  'Continental 
shelf,  'Nuclear  explosions,  'Treaties,  'Interna- 
tional law,  United  Nations,  International  waters, 
Law  of  the  sea,  Jurisdiction,  Legal  aspects,  Beds, 
Governmental  interrelations,  History,  Oceans, 
Administration,  Radioactivity,  Nuclear  energy, 
Political  aspects. 

Identifiers:  'Weapons,  'Nuclear  weapons, 
Treaty  on  Prohibiting  Emplacement  of  Nuclear 
Weapons  on  Seabed  and  Ocean  Floor. 

The  Treaty  is  a  logical  and  vital  step  toward  the  es- 
sential goal  of  a  peaceful  world  through  disarma- 
ment and  arms  control.  Preventing  an  arms  race  on 
the  seabed  is  desirable  because  of  the  substantial 
dangers  inherent  in  the  presence  of  nuclear 
weapons  hidden  over  such  a  large  area  of  the 
earth.  The  Treaty  squarely  faces  the  need  for 
ocean  and  seabed  arms  control  while  recognizing 
the  existence  of  national  sovereignty.  The  history 
of  twentieth  century  disarmament  conferences  is 
presented.  The  Treaty  forbids  any  state  from  im- 
planting any  nuclear  or  other  weapons  of  mass 
destruction  on  the  seabed  beyond  twelve  miles 
from  its  coast.  Article  U  makes  clear  the  Treaty 
excludes  law  of  the  sea  issues.  Article  IV,  a  dis- 
claimer provision,  supports  the  exclusionary  limit. 
A  verification  system  based  on  free  observation 
utilizes  consultation  to  resolve  any  questions 
raised  by  observation.  Article  V  through  IX  are 
concerned  with  procedural  matters.  (Dkson- 
Florida) 
W72-08641 


ENVIRONMENT      REPORT/WHITE      HOUSE 
SEEKS  TO  RESTRICT  SCOPE  OF  ENVIRON- 
MENTAL LAW, 
C.  E.  Barfield,  and  R.  Corrigan. 
National  Journal,  Vol.  4,  p  336-349,  1972.  1  illus, 
1 1  photo. 

Descriptors:  'Environmental  sanitation,  'Legisla- 
tion, 'Water  quality  control,  'Environmental  ef- 
fect?, 'Political  aspects,  Legal  review,  Judicial 
decisions,  Legal  aspects,  Federal  government, 
Rivers  and  Harbors  Act,  Water  Quality  Act,  Per- 
mits, Regulation,  Adoption  of  practices,  Adminis- 
trative agencies,  Navigable  waters,  Political  con- 
straints, Institutional  constraints. 
Identifiers:  'National  Environmental  Policy  Act, 
'Environmental  impact  statements. 

Section  102  of  the  National  Environmental  Policy 
Act  (NEPA)  and  various  interpretations  placed  on 
it  by  courts,  administrators,  and  legislators  are  ex- 
amined. The  section  requires  that  every  federal 
agency  include  in  its  recommendations  for  legisla- 
tion or  other  major  actions  a  statement  on  environ- 
mental impacts.  Several  federal  district  court 
cases,  which  have  construed  this  to  apply  to  ac- 
tions by  existing  mission-oriented  agencies,  are 
discussed.  Such  cases  have  expanded  the  scope  of 
NEPA.  Various  bills  and  amendments  which 
would  further  expand  NEPA  are  considered.  The 
Nixon  Administration's  attempts  to  limit  the  scope 
of  section  102  are  discussed.  One  problem  with 
NEPA  has  been  its  relationship  to  the  water  quali- 
ty control  program  and  Refuse  Act  permits:  the 
problem  is  whether  section  102  overrides  or  com- 
plements the  permit  system.  The  Baker  amend- 
ment to  the  Muskie  Bill,  which  limits  the  effect  of 
section  102,  is  discussed.  Decisions  of  the  En- 
vironmental Protection  Agency  relating  to  section 
102  are  considered.  Industry  reaction,  especially 
the  electric  power  industry,  and  the  work  of  public 
interest  law  firms  are  examined.  (Grant-Florida) 
W72-08642 


CARVING  UP  THE  SEAS:  PROBLEMS  OF 
OCEAN  OWNERSHIP, 

W.  L.  Hoskins. 

Federal  Reserve  Bank  of  Philadelphia  Business 

Review,  November  1971 ,  p  10-18,  3  dwg. 

Descriptors:  'International  law,  'Oceans,  'Water 
resources,  'Exploitation,  'Law  of  the  sea,  Con- 
tinental shelf,  Resources,  Natural  resources,  Con- 
servation, Mining,  Commercial  fishing,  Explora- 


tion, Beds  under  water,  Non-structural  alterna- 
tives. 

Roughly  five-sevenths  of  the  earth's  surface  is 
ocean.  Abundant  resources  are  found  in  the  ocean 
bottom  and  beneath  the  floor  of  the  sea.  Recent 
technology  has  put  these  resources  within  reach  of 
man.  It  has  also  led  to  conflicts  between  nations. 
Most  of  the  sea  is  commonly  owned  by  all  nations. 
This  means  each  nation  has  the  right  to  navigate 
and  use  the  sea's  resources  as  it  sees  fit.  Common 
ownership,  however,  is  harmful.  Instead  of  na- 
tional resource  management,  each  nation  attempts 
to  deplete  a  resource  area:  to  leave  it  would  mean 
harvest  for  someone  else.  Moreover,  under  com- 
mon ownership  the  ocean  becomes  a  common  gar- 
bage dump  and  pollution  threatens  ocean  life.  One 
possible  solution  may  be  'corporate  ownership'. 
Both  poor  and  rich  nations  would  be  given  stock 
through  an  international  agency.  Countries 
desirous  of  developing  a  resource  would  bid  for 
the  rights,  with  the  agency  accepting  the  highest 
bid.  Bid  revenues  would  be  dispensed  as  yearly 
dividends,  with  any  profits  going  to  the  developer. 
The  efficient  utilization  of  ocean  resources  would 
be  enhanced  by  international  management.  (Niel- 
sen-Florida) 
W72-08643 


CHANGING  TIMES:  UNIFORM  RULES  URGED 
AS  POLLUTION  BECOMES  A  WORLD-WIDE 
PROBLEM, 

R.  Vicker. 

Wall  Street  Journal,  November  29,  1971,  at  1,  16, 

Col.  1.2  p. 

Descriptors:  'Water  pollution  control,  'Pollution 
abatement,  'Industrial  wastes,  'Integrated  control 
measures,  'Governmental  interrelations,  Interna- 
tional law,  Legal  aspects,  Water  pollution,  Pollu- 
tion, Oceans,  Foreign  countries,  United  Nations, 
Political  constraints,  Industrial  production. 

Pollution  is  an  international  problem.  Because  so 
much  of  it  is  caused  by  industry,  it  is  rapidly 
becoming  an  international  business  problem.  As 
concern  for  the  environment  becomes  a  popular 
issue  in  more  and  more  countries,  those  countries 
crack  down  on  polluters.  Business,  faced  with 
such  a  prospect,  is  urging  uniform  rules  for  pollu- 
tion control.  Businessmen  fear  that  a  lack  of  coor- 
dination among  national  regulations  could  lead  to  a 
sort  of  'flags  of  convenience'  situation  in  which 
certain  countries  would  offer  lax  pollution  con- 
trols to  lure  industry.  The  result  could  be  a  severe 
competitive  disadvantage  for  companies  operating 
in  stricter  nations.  The  United  Nations  and  other 
multi-national  groups  continue  to  work  for  coor- 
dination. With  the  possibility  of  dead  seas  in  25 
years,  it  is  imperative  that  such  agreements  be 
reached.  (Nielsen-Florida) 
W72-08644 


GETTING  TOUGH:  U.S.  PRESSURE  ON  FIRMS 
TO  CLEAN  UP  WATERWAYS  BEGINS  TO 
HAVE  IMPACT, 

B.  Schorr. 

Wall  Street  Journal,  November  4,  1971,  at  1,  13, 

Col.  1.2  p. 

Descriptors:  'Industrial  wastes,  'Permits,  'Rivers 
and  Harbors  Act,  'Pollution  abatement,  Legal 
aspects,  Legislation,  Wastes,  Sewage,  Waste 
water  treatment,  Effluents,  Waste  storage, 
Lagoons,  Water  pollution  control,  Administrative 
agencies,  Administrative  decisions,  Adoption  of 
practices. 
Identifiers:  'Refuse  Act. 

An  executive  order,  of  April  1971 ,  required  that  in- 
dustrial discharges  into  navigable  waterways  be 
covered  by  federal  permits  or  be  subject  to  court 
action.  The  enforcement  or  threat  of  enforcement 
of  this  requirement  is  bringing  some  surprising 
gains  in  the  drive  to  clean  up  industrial  wastes. 
There  are,  however,  administrative  problems.  The 
procedures  involved  in  obtaining  a  permit  are  dif- 


ficult and  complex.  Many  plant  managers  elect  to 
avoid  the  bother  of  seeking  a  permit  by  diverting 
wastes  from  navigable  waterways  to  municipal 
sewage  systems  or  holding  them  in  treatment 
lagoons.  New  legislation  is  being  planned  to  speed 
up  the  permit  process.  The  enforcers,  however, 
are  not  waiting  for  new  laws.  They  are  pressing 
ahead  under  existing  permit  provisions.  (Nielsen- 
Florida) 
W72-08645 


THE  SEARCH  FOR  EQUITY  ON  THE 
SEABEDS, 

J.  R.  Stevenson. 

Department  of  State  Bulletin,  Vol.  64,  p  529-533 
1971.  Address  to  Indian  Society  of  International 
Law  at  New  Delhi  on  February  9, 1971 . 

Descriptors:  'International  law,  'Law  of  the  sea, 
'Equity,  'Ownership  of  beds,  Legal  aspects,  In- 
ternational waters,  Resources  development,  Con- 
tinental shelf,  Continental  margin,  Water  law, 
Resources,  Resource  allocation,  Natural 
resources,  Oceans,  Exploitation,  United  States, 
United  Nations,  Beds,  Beds  under  water,  Relative 
rights,  Foreign  countries. 
Identifiers:  Coastal  waters,  Seabed. 

The  most  important  subject  before  the  interna- 
tional legal  community  today  is  the  law  of  the  sea. 
Within  that  area,  the  most  important  problem  is 
that  of  the  seabed.  The  seabed  has  emerged  as  a 
source  of  great  mineral  wealth  and  natural 
resources.  Inequities  in  the  present  system  are 
manifold,  and  they  result  from  inequality  in  the 
geographic,  economic,  or  technological  situations 
of  states.  President  Nixon's  proposal  for  a  conven- 
tion to  establish  an  international  regime  beyond 
the  point  where  the  high  seas  reach  a  depth  of  200 
meters  or  at  a  12-mile  territorial  sea  is  important. 
Key  elements  of  the  Nixon  proposal  are  discussed. 
Only  through  an  international  regime  with  interna- 
tional sharing  of  benefits  can  more  equity  be  in- 
troduced into  the  law  of  the  sea  relating  to  the 
seabed.  Equity  on  the  seabeds  is  not  an  elusive 
dream:  it  is  a  practical  necessity  if  order  and  sta- 
bility are  to  be  maintained.  (Nielsen-Florida) 
W72-08646 


ENVIRONMENT  REPORT/INDUSTRIES  WIN 
FEW  CONCESSIONS  AS  POLLUTION  PERMIT 
PLAN  MOVES  ON  SCHEDULE, 

J.  R.  Wagner. 

National  Journal,  Vol.  3,  p  932-938, 1971 .  4  photo. 

Descriptors:  'Permits,  'Water  quality  control, 
•Rivers  and  Harbors  Act,  'Industrial  wastes, 
'Law  enforcement,  Legislation,  Environmental 
effects,  Legal  review,  Effluents,  Discharge 
(Water),  Water  pollution  sources,  Legal  aspects, 
Water  quality  standards,  Regulation,  Political  con- 
straints, Administrative  agencies,  Adoption  of 
practices,  Industrial  plants,  Federal  government. 
Identifiers:  'National  Environmental  Policy  Act, 
'Refuse  Act. 

The  Environmental  Protection  Agency  (EPA)  and 
Corps  of  Engineers  are  going  ahead  with  plans  to 
implement  the  Refuse  Act  permit  system  by  July 
1,  1971.  Regulations  have  been  revised  several 
times  and  are  now  tougher  than  before.  Fish  and 
wildlife,  public  hearings,  review  and  certification, 
permit  duration,  application  fees,  appeals,  and 
municipal  exemptions  are  some  of  the  topics  con- 
sidered. Effluent  guidelines  of  the  EPA  are  being 
prepared  for  22  industrial  categories;  however, 
this  is  only  the  start.  Application  form  problems 
are  discussed.  One  concern  of  industry  is  that 
trade  secrets  might  have  to  be  revealed.  Other  fac- 
tors are  discussed,  including:  Justice  Department 
enforcement,  staff  expansion,  permit  forms,  and 
discharges  of  hazardous  materials.  Industry  reac- 
tion and  criticism  are  considered.  Some  major  in- 
dustrial uncertainty  relates  to  who  is  in  charge  of 
the  program,  fear  of  lawsuits  despite  compliance, 
and  conflicts  between  state  and  federal  standards. 
Congressional  reaction  is  discussed.  Many  uncer- 
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tainties  in  the  program  must  be  cured  to  prevent 

court  challenges.  (Grant-Florida) 

W72-08647 


UNITED  NATIONS:  TREATY  ON  PROHIBIT- 
ING EMPLACEMENT  OF  NUCLEAR 
WEAPONS  ON  SEABED  AND  OCEAN  FLOOR. 

International  Legal  Materials,  Vol.  10,  p  145-151, 
1971.  append. 

Descriptors:  *Treaties,  *United  Nations,  Interna- 
tional law,  International  waters,  Regulation, 
Water  policy,  Political  aspects,  Governments, 
Foreign  countries,  Water  law,  Water  resources, 
Foreign  waters,  Law  of  the  sea,  Legal  aspects, 
Oceans. 

Identifiers:  'Ocean  floors,  'Sea-beds,  'Treaty  on 
Prohibiting  Emplacement  of  Nuclear  Weapons  on 
Seabed  and  Ocean  Floor,  Nuclear  weapons, 
Coastal  waters. 

States  party  to  this  treaty  undertake  not  to  place 
any  nuclear  weapons  or  other  weapons  of  mass 
destruction  on  the  seabed,  the  ocean  floor  or  the 
subsoil  thereof.  This  treaty  will  not  apply  to  the 
seabed  beneath  the  twelve-mile  limit  of  the  terri- 
torial waters  of  any  coastal  state.  Provisions  are 
included  for  parties  to  verify  through  observation 
compliance  of  other  parties.  The  treaty  provides 
for  consultation  and  cooperation  to  resolve  any 
questions  concerning  the  fulfillment  of  its  obliga- 
tions. If  this  is  inadequate  a  party  may  refer  the 
matter  to  the  Security  Council  for  action.  Addi- 
tionally, each  party,  after  giving  proper  notice, 
shall  have  the  right  to  withdraw  from  this  treaty  if 
it  decides  that  extraordinary  events  related  to  the 
subject  matter  of  the  treaty  have  jeopardized  its 
interests.  This  treaty  shall  enter  into  force  after 
ratification  by  twenty-two  governments. 
(Brackins-Florida) 
W72-08648 


EMINENT  DOMAIN:   PUBLIC  PURPOSE  AND 
CONSERVATION  OF  NATURAL  RESOURCES, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08650 


CLEAN  WATER  PACKAGE, 

U.S.  Congress,   Washington,  D.C.;  and  House, 

Washington,  D.  C. 

J.  D.  Dingell. 

Congressional  Record,  Vol.  118,  No.  44,  P.  E2834- 

2835  (daily  ed.)  March  22,  1972. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Water  quality  control,  'Political  aspects, 
'Legislation,  Federal  government,  Water  pollu- 
tion control,  Law  enforcement,  Penalties  (Legal), 
Water  quality  standards,  State  governments, 
Governmental  interrelations,  Administrative  agen- 
cies, Pollution  abatement. 

Representative  Dingell  introduced  into  the  Record 
a  letter,  signed  by  36  House  Members,  endorsing 
the  clean  water  package  of  amendments  to  the 
Federal  Water  Pollution  Control  Act  of  1972.  The 
clean  water  package  will  require  that,  by  1981 
without  further  action  by  Congress,  polluters  use 
the  best  available  technology  to  prevent  water  pol- 
lution. It  will  also  provide  more  national  control 
over  state  discharge  permit  programs.  This  is 
needed  to  prevent  economic  hardship  and  in- 
terstate competition  for  industries,  and  to  insure 
water  quality  objectives.  Provisions  giving  immu- 
nity to  polluters  who  violate  the  act  or  the  Refuse 
Act  merely  because  they  file  a  permit  application 
will  be  stricken.  The  right  of  citizens  to  sue  pollu- 
ters and  the  EPA  will  be  equated  with  such  rights 
under  the  Clean  Air  Act.  Weakening  of  the  Na- 
tional Environmental  Policy  Act  and  the  Fish  and 
Wildlife  Coordination  Act  will  be  prevented. 
Finally,  criminal  sanctions  will  be  established 
against  polluters  who  willfully  violate  pollution  or- 
ders. (Horwitz-Florida) 
W72-08651 


PROPOSAL  OF  THE  WATER  RESOURCES 
COUNCIL,  INSTITUTING  NEW  CRITERIA 
FOR  THE  EVALUATION  OF  WATER 
RESOURCE  PROGRAMS,  CAUSES  CONGRES- 
SIONAL CONCERN-PROPOSED  STANDARDS 
AND  PROCEDURES  FOR  WATER  RESOURCE 
PROJECTS, 

Congress,     Washington,     D.C.;     and     Senate, 
Washington,  D.C. 
J.  Randolph,  and  A.  J.  EUender. 
Congressional  Record,  Vol.  118,  No.  39,  p.  S4030- 
4031  (daily  ed.)  March  15, 1972. 

Descriptors:  'Water  resources  development, 
'Federal  government,  'Economic  justification, 
'Interest  rates,  Political  aspects,  Planning,  Legal 
aspects,  Administrative  agencies,  Comprehensive 
planning,  Social  aspects,  Financing,  Decision 
making,  Financial  feasibility,  Project  planning, 
Cost  comparisons,  Cost-benefit  analysis,  Interest. 

Congress  set  forth,  in  section  209  of  the  Rivers  and 
Harbors  Act  of  1970,  a  four-account  system  to  be 
followed  by  the  Water  Resources  Council  in 
evaluating  water  resources  development  projects. 
The  accounts  relate  to:  (1)  national  income,  (2)  re- 
gional development,  (3)  environmental  quality, 
and  (4)  social  well-being  of  the  people.  The  Coun- 
cil has  ignored  the  social  well-being  of  the  people 
and  has  given  little  attention  to  regional  develop- 
ment. New  evaluation  standards  recommended  by 
the  Office  of  Management  and  Budget  use  the  op- 
portunity cost  of  money  as  the  discount  rate  for 
judging  projects.  The  market  interest  rate  is  un- 
realistic in  light  of  long-range  national  water 
requirements.  Water  resources  development  is 
necessary  for  the  Nation's  continued  existence;  it 
should  not  be  measured  by  short-term  interest 
rates  applied  to  profit-oriented  projects.  The 
discount  rate  should  be  based  on  the  average  in- 
terest payed  by  the  Treasury  on  government  secu- 
rities. (Horwitz-Florida) 
W72-08652 


UNITED  STATES  V.  (967,905  ACRES  OF  LAND, 
STATE  OF  MINNESOTA  (CONDEMNATION  OF 
RIPARIAN  RIGHTS). 

447  F.2d  764-774  (8th  Cir.  1971). 

Descriptors: 'Minnesota,  'Littoral,  'Riparian 
rights,  'Condemnation  value,  Condemnation, 
Legislation,  Rivers  and  Harbors  Act,  Federal 
government,  Legal  aspects,  Judicial  decisions, 
Property  values,  Real  property,  Land  use,  Lakes, 
Land  tenure,  Navigation,  Boats,  Navigable 
waters,  Right-of-way,  Easements,  Legal  review. 

Plaintiff  United  States  brought  a  condemnation 
suit  against  defendant  littoral  landowners.  Defen- 
dants claimed  that  the  condemnation  of  the  entire 
land  surrounding  the  lake  deprived  defendants  of 
any  landbase  for  certain  cabin  barges  and  thus  de- 
fendants ought  to  be  compensated  for  the  barges. 
Defendants  also  sought  compensation  for  the 
value  of  their  lands  littoral  rights.  The  Eighth  Cir- 
cuit Court  of  Appeals  held  that  when  the  govern- 
ment condemns  real  property  it  is  not  required  to 
pay  either  for  personal  property  or  for  the  cost  of 
moving  it  and  that  under  no  concept  of  real  proper- 
ty is  a  barge  characterized  as  realty.  The  court  also 
held  that  under  the  Rivers  and  Harbors  Act  of  1970 
condemnation  of  property  for  public  waterway  im- 
provement necessitates  compensation  to  the  pro- 
perty owner  for  loss  of  the  economic  and  aesthetic 
value  of  the  littoral  rights  in  the  property. 
Moreover,  the  government's  existing  rights  in 
navigable  waters  did  not  include  a  littoral  lan- 
downer's private  rights.  The  court  also  ruled  that 
condemnation  for  the  purpose  of  preserving  natu- 
ral surroundings  was  'improvement'  within  the 
meaning  of  the  Act.  (Grant-Florida) 
W72-08653 


A  BILL  TO  AUTHORIZE  THE  SECRETARY  OF 
THE   ARMY   TO   INVESTIGATE,   PLAN,   AND 


CONSTRUCT  PROJECTS  FOR  THE  CONTROL 
OF  STREAMBANK  EROSION. 

Congress,  Washington,  D.C;  and  House, 
Washington,  D.C. 

House  BUI  13218, 92d  Cong,  2d  Sess.  (1972).  2  p. 

Descriptors:  'Stream  erosion,  'Channel  erosion, 
'Federal  government,  'Erosion  control,  Projects, 
Estimated  costs,  Erosion,  Deposition  (Sediments), 
Reservoir  operation,  Sediment  control.  Channels, 
Land  management,  Easements,  Right-of-way, 
Regulation,  Administrative  agencies,  Federal  pro- 
ject policy,  Financing. 

Projects  authorized  under  terms  of  this  bill  would 
reduce  damages  from  erosion,  reduce  the  deposi- 
tion of  sediment  in  reservoirs  and  waterways, 
reduce  destruction  of  channels  and  adjacent  lands, 
and  reduce  other  adverse  effects  of  streambank 
erosion.  No  such  project  shall  be  undertaken  if  the 
estimated  federal  cost  exceeds  $500,000. 
$10,000,000  per  annum  would  be  appropriated  for 
construction.  Appropriate  nonfederal  interest  shall 
undertake  to:  (1)  provide  all  necessary  lands,  ease- 
ments, and  rights-of-way  without  cost  to  the 
United  States;  (2)  hold  the  United  States  free  from 
damages  due  to  construction;  (3)  operate  and 
maintain  works  after  completion  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the 
Army;  and  (4)  provide  such  additional  cooperation 
as  the  Secretary  of  the  Army,  acting  through  the 
Chief  of  Engineers,  deems  appropriate.  (Waldron- 
Florida) 
W72-08654 


THE  UNITED  STATES  DRAFT  TREATY  ON 
THE  INTERNATIONAL  SEABED  AREA-BASIC 
PRINCWLES, 

Cambridge  Univ.  (England). 

R.  Y.  Jennings. 

International  and  Comparative  Law  Quarterly, 

Vol.  20,  p.  433-452, 1971.  append. 

Descriptors:  Treaties,  'International  law,  'Con- 
tinental shelf,  'Law  of  the  sea,  'Oceans,  Legal 
aspects,  Boundaries  (Property),  Boundary 
disputes,  Ownership  of  beds,  Coasts,  Continental 
margin,  Continental  slope,  International  waters, 
Foreign  countries,  Governments. 
Identifiers:  'Seabed  treaty,  International  seabed 
area. 

The  twelve  Articles  of  Chapter  1  of  the  United 
States  draft  treaty  on  the  International  Seabed 
Area  present  certain  problems.  For  example,  what 
is  the  status  of  a  party  to  the  treaty  who 
withdraws.  Such  a  renunciation  would  end  the 
rights  and  benefits  conferred  by  the  Convention 
on  the  International  Seabed  Areas.  Also,  since  the 
general  rule  is  that  a  treaty  has  no  effect  on  a  third 
party  state  (non-signatory)  without  its  written  con- 
sent, conflict  could  arise  because  the  treaty  in- 
cludes a  'non-recognition'  clause  which  declares 
that  no  state  has  any  right,  title  or  interest  in  the 
seabed  area  except  through  the  treaty.  Further- 
more, the  provision  calling  for  the  coastal  state  to 
renunciate  its  lawful  jurisdiction  and  control  over 
its  own  continental  margin  is  unnecessary.  Simple 
renunciation  of  the  natural  resources  of  the  area  to 
ensure  that  this  wealth  is  regarded  as  the  common 
heritage  of  mankind  would  accomplish  the  same 
goal  without  affecting  sovereign  rights.  Problems 
could  also  arise  where  the  proposed  territorial 
limit  at  the  200  meter  mark  on  the  continental  shelf 
is  less  than  the  territorial  limits  presently  claimed 
by  a  state.  An  intermediate  zone  could  be 
established  to  remedy  such  situations.  (Nielsen- 
Florida) 
W72-08655 


WATER    POLLUTERS    TANGLE    WITH    THE 
LAW-AND  LOSE. 

Business  Week,  p.  64-65,  October9, 1971.  1  photo. 
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Descriptors:  *Rivers  and  Harbors  Act,  'Industrial 
wastes,  'Judicial  decisions,  'Permits,  Legal 
aspects,  Administrative  agencies,  Penalties 
(Legal),  Water  quality  control,  Water  quality  stan- 
dards. Navigable  waters,  Adoption  of  practices, 
Texas,  Industrial  water,  Waste  disposal  wells, 
Water  pollution,  Heat  treatment,  Water  pollution 
sources,  Politicial  aspects,  Legal  review. 
Identifiers:  'Injunctions  (Prohibitory). 

The  Nixon  Administration's  plan  to  use  the  little 
known  Refuse  Act  of  1899  to  crack  down  on  water 
pollution  at  first  met  with  little  success.  However, 
the  Environmental  Protection  Agency  (EPA) 
recently  asked  the  Justice  Department  to  sue  28 
companies  which  had  not  applied  for  waste 
discharge  permits.  The  first  case  to  reach  trial  in- 
volved the  Armco  Steel  plant  on  the  Houston  Ship 
Channel.  Armco  had  decided  to  stop  routinely 
dumping  a  variety  of  harmful  chemicals  in  the 
channel  and  instead  commenced  drilling  two  7,000 
foot  wells  to  store  the  wastes.  While  the  drilling 
was  approved  by  the  Texas  Water  Quality  Board, 
EPA  objected  and  obtained  an  injunction  halting 
that  activity  on  grounds  that  the  wastes  could  seep 
into  water  supplies.  The  court  banned  use  of  the 
wells  unless  18  nearby  unused  oil  wells  were 
plugged  to  prevent  waste  seepage.  The  cost  of  im- 
plementing this  condition  effectively  shut  down 
the  plant.  The  case  is  now  on  appeal.  EPA  favors  a 
treatment  process  with  incineration  of  the  residue. 
In  another  case  U.S.  Steel  submitted  waste 
discharge  permit  applications  but  company  offi- 
cials failed  to  sign  the  requisite  forms.  These 
signatures  were  obtained  after  other  companies 
similarly  situated  failed  to  take  similar  action.  The 
government  clearly  intends  to  enforce  the  permit 
system.  (Grant-Florida) 
W72-08656 


THE      STORMY      DEBATE      OVER      'ZERO 
DISCHARGE'. 

Business  Week,  p.  70-71,  February  5, 1972. 

Descriptors:  'Legislation,  'Federal  Water  Pollu- 
tion Control  Act,  'Water  pollution,  'Recycling, 
Administration,  Water  pollution  sources,  Water 
pollution  treatment,  Municipal  wastes,  Industrial 
wastes,  Effluents,  Sewage  effluents,  Rivers, 
Water  quality  control,  Pollution  abatement,  Waste 
water  treatment,  Waste  treatment. 
Identifiers:  'Zero  discharge. 

The  Federal  Water  Pollution  Control  Act  of  1971 
establishes  a  tight  timetable  to  achieve  elimination 
of  all  effluent  discharges  into  the  nation's  water- 
ways-zero discharge-by  1985.  The  Nixon  Ad- 
ministration, some  economists,  and  virtually  all 
business  groups  oppose  the  bill.  Criticism  centers 
around  the  cost  of  converting  to  machines  capable 
of  recycling  waste  water.  However,  if  costs  out- 
weigh benefits,  Congress  has  reserved  the  power 
to  eliminate  zero  discharge  as  a  national  goal.  The 
bill  represents  a  change  in  philosophy  from  the 
1965  act  which  permitted  each  state  to  set  its  own 
water  quality  standards.  The  new  bill  also  ended 
the  long-standing  policy  assumption  that  assimila- 
tion of  waste  was  one  legitimate  waterway  use. 
There  are  signs  that  the  price  tag  on  zero  discharge 
will  not  be  as  high  as  opponents  fear.  Several  com- 
panies are  already  operating  plants  which  have 
achieved  zero  discharge  through  recycling.  The 
toughest  zero  discharge  problem  will  confront  mu- 
nicipalities in  disposal  of  waste.  One  solution  lies 
in  'land  disposal'.  Municipal  waste  can  be  routed 
through  relatively  simple  treatment,  stored  in 
holding  lagoons  and  then  sprayed  on  nearby  farm- 
land. (Nielsen-Florida) 
W72-08657 


DUMPING  OF  WASTE  MATERIALS. 

Congressional  Quarterly  Weekly  Report,  Vol.  29, 
p.  2548-2549,  December  11, 1971. 


Descriptors:  'Waste  disposal,  'Legislation, 
'Water  pollution  control,  'Federal  government, 
•Pollution  abatement,  Water  pollution,  Oceans, 
Great  Lakes,  St.  Lawrence  River,  Regulation, 
United  States,  Permits,  Penalties  (Legal),  Interna- 
tional waters,  Federal  budgets,  Legal  aspects, 
Water  resources,  Water  quality  control,  Water 
law,  Research  and  development. 
Identifiers:  'Coastal  waters,  Injunctions  (Prohibi- 
tory). 

The  Senate  and  the  House  have  passed  slightly  dif- 
ferent versions  of  the  Marine  Protection  and 
Research  Act  of  1971.  The  Act  regulates  the  dump- 
ing of  waste  materials  in  the  oceans,  Great  Lakes, 
and  St.  Lawrence  Seaway;  it  establishes  a 
research  program  on  ocean  dumping.  The  Senate 
bill  prohibits  the  transportation  out  to  sea  or  the 
dumping  into  territorial  waters  of  any  radiological, 
chemical,  or  biological  warfare  agent  or  high-level 
radioactive  waste.  The  dumping  of  wastes  other 
than  those  specifically  banned  requires  the  is- 
suance of  a  permit  by  the  Environmental  Protec- 
tion Agency  or  the  Corps  of  Engineers.  Criteria  for 
such  permits  are  listed.  The  Coast  Guard  has 
responsibility  for  surveillance  and  enforcement. 
The  Act  carries  both  civil  and  criminal  penalties. 
Private  citizens,  as  well  as  the  government,  are 
authorized  to  seek  injunctions  against  violations  of 
the  Act.  The  Act  also  authorizes  research  pro- 
grams into  the  effects  of  waste  dumping,  pollu- 
tion, overfishing,  and  man-induced  changes  on 
ocean  eco-systems.  The  major  difference  between 
the  Senate  and  House  versions  is  that  the  latter 
contained  provisions  establishing  marine  sanctua- 
ries. (Blank-Florida) 
W72-08658 


SUMMARY  PROCEEDINGS-CONFERENCE 
ON  THE  DEEP  SEAS  AND  CONTINENTAL 
SHELF. 

Cornell  International  Law  Journal,  Vol.  3,  No.  2, 
p.  141-151  (1970). 

Descriptors:  'International  law,  'Continental 
shelf,  'Law  of  the  sea,  'Oceans,  Legal  aspects, 
Boundaries  (Property),  Boundary  disputes, 
Ownership  of  beds,  Relative  rights,  Foreign  coun- 
tries, Jurisdiction,  International  waters. 
Identifiers:  'Archipelagos,  Coastal  waters. 

Eleven  distinguished  authorities  in  law,  engineer- 
ing, science,  and  diplomacy  participated  in  the 
Conference.  Discussion  revolved  around  the  1958 
Continental  Shelf  Convention,  current  law  and  its 
effect  on  archipelagos,  the  military,  and  the 
establishment  of  a  sea-bed  regime.  Early  discus- 
sion considered  how  far  out  a  coastal  state's  claim 
should  carry  on  the  continental  shelf.  The  present 
Convention  definition  is  200  meters  depth  and 
'where  exploitable'.  There  are  three  criteria  for 
determining  shelf  jurisdiction:  (1)  perimeter  (mile 
limit),  (2)  depth,  and  (3)  exploitation.  Shelf  ju- 
risdiction is  particularly  important  when 
discussing  ocean  archipelagos.  Archipelago  re- 
lated interests  include  the  continental  shelf,  fish- 
ing rights,  and  national  unity.  Of  particular  im- 
portance to  the  rest  of  the  world  is  the  preserva- 
tion of  free  and  open  passage  in  sea  lanes  passing 
through  archipelagos.  Nations  should  be 
prohibited  from  using  the  ocean  floor  for  military 
uses.  Problems  posed  in  establishing  a  seabed 
regime  include  access,  controls,  liability,  and 
profit-sharing.  There  are  three  basic  possible 
systems  of  control:  (1)  international  registry,  (2) 
international  leasing  (concessions),  and  (3)  inter- 
national exploitation.  (Nielsen-Florida) 
W72-08659 


THE     CONTINENTAL     SHELF     AND     THE 

FREEDOM  OF  THE  HIGH  SEAS, 

United  Nations  Secretariat.  General  Legal  Div. 

F.  Labastida. 

Cornell  International  Law  Journal,  Vol.  3,  No.  2, 

p.  133-140(1970). 


Descriptors:  'International  law,  'Continental 
shelf,  'Law  of  the  sea,  'Oceans,  Legal  aspects, 
Boundaries  (Property),  Beds,  Relative  rights, 
Foreign  countries,  United  Nations,  Exploitation, 
Natural  resources,  Non-structural  alternatives, 
Boundary  disputes,  Ownership  of  beds. 

The  emergence  of  intense  national  interest  in 
granting  the  coastal  state  exclusive  rights  over  the 
resources  of  the  continental  shelf  introduces  novel 
problems  in  light  of  freedom  of  the  high  seas.  The 
continental  shelf  doctrine  extended  the  authority 
of  the  coastal  state,  beyond  the  limits  of  the  terri- 
torial sea,  over  the  submarine  areas  adjacent  to  its 
coast.  The  regime  of  the  continental  shelf  tends  to 
have  a  detrimental  effect  at  the  expense  of  all 
other  activities.  Any  conflict  of  rights  is  regulated 
by  the  rule  prohibiting  'unjustifiable  interference'. 
The  rule's  meaning  is  not  precise  and  requires 
further  and  more  precise  regulation.  The  greatest 
uncertainty  created  by  the  continental  shelf  princi- 
ple is  probably  the  lack  of  a  precise  boundary. 
Originally,  the  doctrine  laid  claim  only  to  sub- 
merged areas  that  might  be  regarded  as  land  mass 
extensions.  Reliance  on  exploitation  has  nullified 
the  requirement  of  adjacency.  The  solution  to  the 
boundary  problem  is  political.  International  regis- 
tration of  claims,  international  agency  leasing,  and 
regulation  or  international  control  are  suggested 
alternatives.  (Nielsen-Florida) 
W72-08660 


AN  ACT  RELATING  TO  WATER  POLLUTION 
CONTROL  AND  ESTABLISHING  THE  MIN- 
NESOTA STATE  WATER  POLLUTION  CON- 
TROL FUND. 

Minnesota  Laws,  ch.  953  (1971).  9  p. 

Descriptors:  'Minnesota,  'Financing,  'Water  pol- 
lution control,  'Legislation,  Bond  issues,  Budget- 
ing, Costs,  Government  finance,  Grants,  Interest, 
Principal,  Loans,  Government  supports,  Taxes, 
Municipal  wastes,  Community  development,  Pro- 
ject planning,  Legal  aspects,  Payment,  Regional 
economics,  State  governments,  Administrative 
agencies. 

Having  determined  that  state  financial  assistance 
for  the  construction  of  water  pollution  prevention 
and  abatement  facilities  for  municipal  disposal 
systems  is  a  public  purpose,  Minnesota  created  a 
state  water  pollution  control  fund  as  a  separate 
bookkeeping  account  to  record  receipts  of  the 
proceeds  of  state  bonds  and  other  money  ap- 
propriated to  the  fund  and  disbursements  of  funds 
to  agencies  and  subdivisions  of  the  state  for  the 
prevention,  control,  and  abatement  of  water  pollu- 
tion. Disbursements  from  the  fund  shall  be  made 
by  the  state  treasurer  upon  order  of  the  state  audi- 
tor in  accordance  with  the  federal  laws  and  regula- 
tions and  the  state  appropriation  acts  governing 
such  disbursements.  High  priority  shall  be  given  to 
applications  from  municipalities  which  because  of 
a  limited  tax  base,  excessive  bond  indebtedness, 
or  critical  water  pollution  conditions  would  face 
extreme  financial  hardship  without  the  assistance 
provided  by  this  act.  Details  of  fund  operation  are 
included.  (Blank-Florida) 
W72-08662 


AN  ACT  RELATING  TO  POLLUTION  CON- 
TROL AND  PROHD3ITING  CLEANING 
AGENTS  AND  CHEMICAL  WATER  CONDI- 
TIONERS CONTAINING  CERTAIN 
NUTRIENTS. 
Minnesota  Laws,  ch.  8%  (1971).  5  p. 

Descriptors:  'Minnesota,  'Water  quality  control, 
'Detergents,  'Chemicals,  Water  pollution  control, 
Domestic  wastes,  Cleaning,  Legal  aspects,  Penal- 
ties (Legal),  Water  treatment,  Inorganic  com- 
pounds, Phosphorus  compounds,  Phosphates, 
Nutrient  removal,  Eutrophication,  Aquatic 
productivity,  Pollutants,  Chemical  wastes,  Water 
pollution  sources. 
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This  act  is  intended  to  encourage  the  Minnesota 
pollution  control  agency  to  set  standards  limiting 
the  amount  of  nutrients  in  various  cleaning  and 
water  conditioning  agents.  The  act  prohibits  the 
manufacture  for  use  or  sale  in  Minnesota  or  the 
importing  into  Minnesota  for  resale  any  cleaning 
agent  or  chemical  water  conditioner  which  con- 
tains a  prescribed  nutrient  in  a  concentration 
greater  than  the  maximum  to  be  set  by  the  pollu- 
tion control  agency.  The  pollution  control  agency 
is  authorized  to  seize  a  cleaning  agent  or  chemical 
water  conditioner  which  it  reasonably  believes 
was  manufactured  or  imported  in  violation  of  this 
act.  The  act  also  prohibits  the  sale  or  display  for 
sale  by  manufacturers,  wholesalers,  or  retailers  of 
household  laundry  or  dishwashing  compounds  un- 
less test  verification  of  the  percentage  content  of 
phosphorous  is  filed  with  the  pollution  control 
agency.  The  act  further  requires  a  list  stating  the 
phosphorous  content  of  household  laundry  or 
dishwashing  compounds  to  be  prominently  dis- 
played near  the  product  display.  Depending  upon 
the  specific  section  violated,  violators  shall  be 
fined  $5,000  for  each  offense  or  be  guilty  of  a 
misdemeanor.  (Blank-Florida) 
W72-08663 


EXPANDING  THE  ROLE  OF  MUNICIPAL  PO- 
LICE POWER  IN  POLLUTION  CONTROL:  A 
PRAGMATIC  APPROACH, 

W.  B.  Rosenbaum. 

Buffalo  Law  Review,  Vol.  21,  p.  139-174,  Fall 

1971.36p,215ref. 

Descriptors:  *Local  governments,  'Pollution 
abatement,  'Legal  review,  'Water  pollution  con- 
trol, New  York,  Legal  aspects,  Air  pollution,  Solid 
wastes,  Waste  disposal,  Phosphates,  Judicial  deci- 
sions, Legislation,  Governmental  interrelations, 
Political  constraints,  Federal  government,  State 
governments,  Constitutional  law,  Regulation,  Ci- 
ties, Non-structural  alternatives,  Institutional  con- 
straints. 

Local  government  may  be  an  effective  force  in 
solving  current  pollution  control  problems,  due  to 
its  more  flexible  and  pragmatic  approach.  A  suc- 
cessful example  of  local  control  in  Suffolk  Coun- 
ty, New  York  is  cited.  Criteria  for  the  exercise  of 
municipal  power  and  grants  of  power  are 
discussed,  including:  enabling  authority,  incon- 
sistency and  preemption,  reasonableness  and  local 
objectives,  and  conflict  with  federal  powers  and 
legislation.  The  Suffolk  County  law  appears  to  be 
valid.  The  inadequacies  of  federal  and  state  pollu- 
tion control  action  are  discussed,  including:  con- 
gressional inaction,  the  potential  of  the  federal 
commerce  power  as  a  control  on  pollution,  and  the 
failure  of  state  action.  Local  measures  which  have 
been  directed  at  controlling  pollution  are 
reviewed.  Local  control  is  an  untapped  but  poten- 
tially effective  institution  for  controlling  pollution. 
Cases  and  legislation  are  analyzed  with  respect  to 
air  and  water  pollution,  solid  waste  problems,  and 
enforcement  of  local  pollution  laws.  An  example 
of  enlightened  municipal  control  of  air  pollution  is 
New  York  City.  (Grant-Florida) 
W72-08664 


THE  STORY  OF  THE  WATER  SUPPLY  FOR 
THE  COMSTOCK, 

Geological  Survey,  Carson  City,  Nev. 

H.  A.  Shamberger. 

Available  from  GPO,  Washington,  D.C.  20402, 

Price  70  cents  (Paper  cover).  Geological  Survey 

Professional  Paper  779, 1972.  53  p,  26  fig. 

Descriptors:  'Water  supply,  'Mining,  'Nevada, 
'History,  Reviews,  Water  users,  Water  supply 
developments,  Hydrogeology,  Pipelines, 

Aqueducts,   Legal   aspects,   State   governments, 
Documentation,    Water    yield.    Water    quality, 
Water  requirements,  Planning,  Design,  Gold. 
Identifiers:  'Comstock  Lode  (Nev),  Virginia  City 
(Nev),  Gold  mining. 


Various  historical  water  problems  are  cited  and 
their  solutions  discussed  as  they  relate  to  water 
needs  of  the  mining  towns,  Virginia  City  and  Gold 
Hill,  Nevada.  Springs  furnished  most  of  the  needs 
when  the  first  mining  was  done  in  the  1850's.  The 
springs  and  a  few  dug  wells  sufficed  as  a  water 
supply  until  the  growing  population  by  1860  de- 
manded more  water.  Two  companies,  formed  to 
collect  and  distribute  water,  were  consolidated  in 
May  1862  as  the  Virginia  and  Gold  Hill  Water 
Company.  In  October  1863  only  664  gallons  per 
hour  could  be  delivered  to  Virginia  City  customers 
at  exorbitant  prices.  Of  this  48  gallons  came  from 
the  Santa  Rita  mine  tunnel.  Snowmelt  recharged 
the  failing  springs  and  dug  wells  temporarily.  As 
these  sources  dried  up,  tunnels  were  extended  into 
the  hills  to  find  new  aquifers,  which,  too,  slowly 
failed.  The  plans,  design,  and  construction  of  three 
pipelines  to  bring  water  5  mi  or  more  from  the 
Sierra  Nevadas  are  described.  Details  are  given  of 
the  engineering,  building,  and  management  of 
these  systems  completed  in  1873,  1875,  and  1887. 
Total  capacity  of  the  system  after  1887  was  10 
mgd.  In  April  1933  the  system  became  The  Vir- 
ginia City  Water  Company,  which  in  the  1960's 
was  acquired  by  the  State.  The  report  also 
describes  how  increasing  inflow  of  water  into  the 
deep  (3,000  ft  or  more)  mine  shafts  caused  insur- 
mountable problems  and  resulted  in  discontinua- 
tion of  deep  mining  on  the  Comstock  in  1886. 
(Lang-USGS) 
W72-08760 


ENVmONMENTAL  LAW  -  STANDING  TO 
SUE, 

L.  Chipley. 

Land  and  Water  Law  Review,  Vol.  6,  No.  2,  p  527- 

535, 41  ref,  1971. 

Descriptors:  'Water  law,  'Public  rights,  State  ju- 
risdiction, Legislation,  Legal  aspects,  Administra- 
tive decisions,  'Environment. 

The  perennial  difficulty  of  individuals  and  groups 
to  bring  suits  for  the  protection  of  the  environment 
is  analyzed.  In  distinguishing  appeals  from  ad- 
ministrative decisions  and  suits  brought  to  abate 
public  nuisances,  attention  is  drawn  to  the  former 
as  the  genesis  of  a  liberalizing  trend.  The  trend  is 
spreading  not  only  to  public  nuisance  law  but  also 
to  new  state  statutory  enactments. 
W72-08762 


STATE  MANAGEMENT  OF  GROUND  WATER 
MINING:  A  SYSTEM  BASED  ON  POLICY, 
FACT  AND  THEORY;  FUNDINGSLAND  V. 
COLORADO  GROUND  WATER  COMM.,  468  P. 
2D  835  (COLO.  1970), 
B.  Laughlin. 

Land  and  Water  Law  Review,  Vol.  6,  No.  2,  p  568- 
576, 25  ref,  1971. 

Descriptors:  'Water  law,  'Groundwater  mining, 
Administrative  decisions,  'Judicial  decisions, 
'Well  permits,  Legal  aspects,  Water  rights,  Water 
allocation  (Policy),  Mining,  'Colorado. 

A  recent  case  is  discussed  in  which  the  Colorado 
Supreme  Court  upheld  the  decision  of  the 
Colorado  Ground  Water  Commission  denying 
plaintiff's  application  for  a  permit  to  drill  a  well. 
The  history  of  groundwater  statutes  and  policy 
considerations  in  allocation  of  groundwater 
resources  are  reviewed.  It  is  concluded  that  courts 
will  generally  uphold  an  administrative  agency's 
determination  with  respect  to  an  application  for  a 
permit  to  drill  for  groundwater.  The  reason  sug- 
gested for  this  judicial  concurrence  is  the  unavaila- 
bility to  plaintiffs  of  evidence  countervailing  that 
which  is  introduced  by  the  agency. 
W72-08763 


AGRICULTURAL   IRRIGATION   AND  SALINE 
QUALITY  OF  WATER, 

W.  R.  SheUedy,  Jr. 

Land  and  Water  Law  Review,  Vol.  5,  No.  2,  p  490- 

498,  38  ref,  1970. 


Descriptors:  Water  law,  Irrigation,  'Agricultural 
runoff,  'Wyoming,  'Irrigation  effects,  'Water 
pollution  control,  'Salinity,  Water  quality,  Legal 
aspects,  Economics. 

A  portion  of  the  water  pollution  problem  is  caused 
by  the  concentration  of  dissolved  salts  in  water. 
Salinity  is  often  the  effect  of  irrigators'  application 
of  more  water  than  required  for  maximum  plant 
growth.  The  Wyoming  Statutes  and  Wyoming's 
water  quality  standards  pursuant  to  the  Federal 
Water  Quality  Act  of  1965  provide  little  hope  for 
relief  from  this  type  of  pollution.  Abatement  of 
saline  pollution  is  mostly  an  economics  problem. 
W72-08766 


WATER  LAW  -  ARTIFICIAL  VERSUS  NATU- 
RAL FLUCTUATION  OF  WATER  LEVEL  OF 
NAVIGABLE  LAKE  -  RIGHTS  OF  PUBLIC 
HELD  SAME  IN  BOTH  SITUATIONS, 

B.  T.  Ahlstrom. 

Land  and  Water  Law  Review,  Vol.  5,  No.  2,  p  517- 

528, 25  ref,  1970. 

Descriptors:  Water  law,  'Washington,  'Public 
rights,  Lakes,  Navigable  waters,  State  jurisdic- 
tion, Judicial  decisions,  Water  rights,  Legal 
aspects,  Riparian  rights,  'Ownership  of  beds. 

A  recent  decision  of  the  Washington  Supreme 
Court  is  analyzed.  While  Washington  does  not 
distinguish  between  public  and  private  ownerships 
of  beds  underlying  water,  a  more  appealing  case  is 
presented  for  abatement  of  fills  when  public 
ownership  is  involved.  Furthermore,  the  Washing- 
ton court  correctly  refused  to  distinguish  between 
artificial  and  natural  fluctuations  of  water  levels. 
W72-08767 


THE     U.S.     WATER    QUALITY     PROGRAM: 
DESPERATE  NEED  FOR  PLANNING, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08797 


THE  U.S.  WATER  QUALITY  PROGRAM:  BIG 
BOOST  NEEDED  FOR  R  AND  D, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-08798 


A  BHX  TO  ESTABLISH  POLICY  AND  PRINCI- 
PLES FOR  PLANNING  THE  USE  OF  THE 
WATERND  RELATED  LAND  RESOURCES  OF 
THE  UNITED  STATES  (NATIONAL  WATER 
AND  RELATED  LAND  RESOURCES  POLICY 
ACT). 
House  Bill  13768, 92d  Cong,  2d  Sess.  (1972).  29  p. 

Descriptors:  'Legislation,  'Water  policy,  'Project 
planning,  'Decision  making,  Water  law,  Legal 
aspects,  Economic  impact,  Environmental  ef- 
fects, Environmental  control,  Social  impact,  So- 
cial needs,  Regional  development,  Planning,  Ad- 
ministration, Evaluation,  Coordination,  Analysis, 
Cost  analysis. 
Identifiers:  'National  Water  and  Related  Land 
Resources  Policy  Act. 

The  bill  would  establish  as  national  policy  that 
planning  the  use  of  the  water  and  related  land 
resources  shall  be  undertaken  and  conducted  so  as 
to  achieve  the  objectives  of  national  economic 
development,  environmental  quality,  social  well- 
being,  and  regional  development.  Planning  for  use 
of  resources  in  terms  of  these  objectives  will  be 
conducted  so  as  to  identify  alternative  plans  and  to 
provide  information  needed  to  improve  the  deci- 
sion making  process.  The  Water  Resources  Coun- 
cil will  administer  the  Act.  The  bills  objectives  are 
listed.  It  defines  values  to  be  used  in  considering 
these  objectives  and  lists  general  evaluation  prin- 
ciples for  measurement  of  benefits  and  costs, 
determination  of  the  discount  rate,  consideration 
and  comparison  of  alternatives,  period  of  analysis, 
scheduling,  risk  and  uncertainty,  data  sensitivity 
analysis,  and  updating  plans.  Guidelines  for  for- 
mulation of  alternate  plans  include  multiobjective 
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component  specification,  evaluation  of  conditions 
without  plan,  alternate  plan  analysis,  specified 
multiobjective  component  reconsideration,  and 
selection  of  a  recommended  plan.  The  bill  also  sets 
forth  the  system  of  accounts,  programs  and  activi- 
ties covered,  and  implementation  and  effect  on  ex- 
isting law.  (Ilkson-Florida) 
W72-08826 


UNITED  STATES  V.  HERCULES,  INC,  SUN- 
FLOWER ARMY  AMMUNITION  PLANT, 
LAWRENCE,  KANSAS,  (REFUSE  ACT  VIOLA- 
TIONS). 

335  F.  Supp.  102-107  (D.  Kan.  1971). 

Descriptors:  'United  States,  *Waste  disposal,  'Ju- 
dicial decisions,  *Rivers  and  Harbors  Act,  •Am- 
monia, "Pollution  abatement,  'Water  pollution, 
Navigable  rivers,  Water  pollution  control,  Legal 
aspects,  Water  law,  Water  pollution  sources, 
Water  quality,  Federal  jurisdiction,  Wastes,  In- 
dustrial wastes,  Water  resources,  Law  enforce- 
ment, Navigable  waters,  Waste  water  disposal, 
•Kansas. 
Identifiers:  *Refuse  Act,  'Lawrence  (Kan). 

Plaintiff  United  States  brought  criminal  charges 
against  defendant  ammunition  manufacturing  cor- 
poration for  discharging  ammonia  wastes  into  a 
navigable  river's  tributary  in  violation  of  the 
Refuse  Act.  Plaintiff  asserted  ten  violations  of  the 
Act.  Defendant  contended  that:  (1)  the  Act  was 
unconstitutionally  vague,  since  ammonia  is  natu- 
rally present  in  water  and  its  status  as  'refuse' 
could  not  be  known;  (2)  plaintiff's  enforcement  of 
the  Act  was  discriminatory  and  denied  defendant 
equal  protection;  and  (3)  the  discharge  had  been 
into  a  tributary  of  a  tributary  of  a  navigable  river 
and,  therefore,  was  not  within  the  power  of  Con- 
gress to  regulate.  The  United  States  district  court 
held  that:  (1)  the  Act  is  not  unconstitutionally 
vague;  (2)  ammonia  is  'refuse';  (3)  selective  en- 
forcement of  a  statute  does  not  deny  equal  protec- 
tion unless  invidious  and  based  upon  an  arbitrary 
standard;  and  (4)  regardless  of  the  precise  point  of 
origin,  Congress  has  constitutional  authority  to 
regulate  refuse  discharges  into  navigable  waters. 
The  court  ruled  that  only  one  managerial  decision 
was  made  and  that  the  discharge  was  precipitated 
by  one  impulse  and  a  singleness  of  purpose.  There- 
fore, nine  of  ten  counts  against  were  ordered 
stricken.  (Brackins-Florida) 
W72-08830 


CONGRESSMAN  SEBELIUS  INTRODUCES 
BILL  TO  BASE  FUTURE  PLANNING  FOR 
WATER  AND  LAND  RESOURCES, 

Congress,     Washington,     D.C.;     and     House, 

Washington,  D.C. 

K.  G.  Sebelius. 

Congressional  Record,  Vol.  118,  No.  37,  p.  H1982 

(daily  ed.)  March  13, 1972. 

Descriptors:  'Water  resources  development, 
•Political  aspects,  *Planning,  'Standards,  •Deci- 
sion making,  Legislation,  Federal  government, 
Project  planning,  Government  finance,  Economic 
justification,  Economic  feasibility.  Resources 
development,  Regional  development. 

Representative  Sebelius  introduced  a  bill  to  base 
future  planning  for  water  and  land  resources  on 
four  broad  objectives:  national  economic  develop- 
ment, environmental  quality,  quality  of  life,  and 
regional  development.  Under  present  procedures 
plans  are  formulated  under  rigorous  economic 
standards  to  achieve  maximum  net  economic 
benefits.  This  approach  has  not  worked  well  and  is 
deemed  discriminatory.  Primary  weight  has  been 
given  to  monetary  values  which  favor  densely 
populated  metropolitan  centers  at  the  expense  of 
rural  and  small-town  areas.  Present  procedures, 
coupled  with  the  7%  discount  rate  for  water 
resources  programs  proposed  by  the  Office  of 
Management  and  Budget,  jeopardize  90%  of  the 
proposed  water  resource  projects  in  the  Nation  as 


well  as  most  of  the  Great  Plains  water  resource 
developments  for  the  next  four  years.  Representa- 
tive Sebelius  stressed  the  need  for  water  resource 
development  based  upon  the  multiobjective  ap- 
proach to  planning  which  will  give  the  Nation's 
rural  areas  an  equal  opportunity  for  future 
development.  (Horwitz-Florida) 
W72-08832 


DEEP  SEABED  HARD  MINERAL  RESOURCES 
ACT. 

House  Bill  13076, 92nd  Cong,  2d  Sess.  (1972).  13  p. 

Descriptors:  "Legislation,  *Beds  under  water, 
•Exploitation,  *Mining,  *United  States,  Law  of 
the  sea,  Permits,  Royalties,  International  waters, 
International  law,  International  commissions, 
Mineral  industry,  Legal  aspects,  Jurisdiction, 
Regulation,  Governmental  interrelations,  In- 
surance, Beds,  Ownership  of  beds,  Exploration, 
Leases. 

The  Bill  is  intended  to  promote  conservation  and 
orderly  development  of  hard  mineral  resources  of 
the  deep  seabed,  pending  institution  of  an  interna- 
tional regime.  The  Secretary  of  the  Interior  would 
administer  the  Act  and  prescribe  regulations.  The 
Secretary  would  issue  exclusive  licenses  subject 
to  certain  limitations  and  conditions.  The  Act  con- 
templates the  designation  of  an  international  regis- 
try clearinghouse  to  keep  records  of  licenses. 
Pending  designation  of  such  clearinghouse,  the 
Secretary  would  act  in  its  place.  Certain  areas  are 
withdrawn  from  licensing  and  no  applicant  may 
hold  licenses  exceeding  certain  density  limitations. 
Each  licensee  shall  make  minimum  expenditures 
for  development  at  established  rates.  Provisions 
for  relinquishment,  transfer,  and  loss  of  licenses 
are  set  forth.  To  assist  developing  reciprocating 
states,  a  percentage,  determined  by  Congress,  of 
license  fees  and  tax  revenues  attributable  to  the 
recovery  of  resources  would  be  deposited  in  an  es- 
crow account.  On  annual  payment  of  an  amount 
determined  by  Congress,  the  United  States  would 
insure  the  risk  of  loss  for  each  licensee.  There 
would  be  no  discrimination  between  minerals 
recovered  from  the  deep  seabed  and  minerals 
recovered  within  the  United  States.  Penalties,  ju- 
dicial jurisdiction,  and  rights  of  action  are  defined. 
(Ilkson-Florida) 
W72-08833 


CLARK  V.  VHXAGE  OF  MILAN  (CONSENT  OF 
ADJOINING  LANDOWNERS  REQUIRED  TO 
OBSTRUCT  LEVEE). 

277  N.E.2d  895-898  (3d  D.  App.  a.  111.  1972). 

Descriptors:  *Ulinois,  *Judicial  decisions,  *Cities, 
•Riparian  rights,  Streams,  Creeks,  Levees, 
Canals,  Flood  control,  Channel  improvement, 
Drainage,  Legislation,  Legal  aspects,  Highways, 
Watercourses  (Legal  aspects). 
Identifiers:  *Class  action,  *  Indispensable  parties. 

Plaintiff  landowners  sought  a  declaratory 
judgment  to  the  effect  that  defendant  town  had  no 
interest  in  plaintiffs'  lands  and  that  plaintiffs  had 
the  right  to  fill  a  creek  on  that  land.  Since  there 
was  a  canal  in  this  region,  a  levee  had  been  built  on 
the  south  bank  of  the  creek  to  protect  adjoining 
lands  from  floods.  Defendant  claimed  that  it  had 
the  right  to  clear  out  the  channel  and  to  drain  its 
lands  into  the  channel.  Several  persons  who 
owned  property  adjoining  the  creek  were  not  made 
parties  to  the  action.  The  highway  authority  also 
was  not  made  a  party  even  though  the  creek 
served  as  a  drain  for  a  state  highway.  The  court 
refused  to  rule  on  plaintiff's  action  because  in- 
dispensable parties  were  not  named  in  the  action. 
The  court  stated  that  no  drain  or  levee  could  be  ob- 
structed without  the  consent  of  all  landowners 
who  were  benefited  by  the  drain  or  levee.  (Wal- 
dron-Florida) 
W72-08834 


LARSON  V.  VDLLAGE  OF  CAPRON  (SEWAGE 
DRAINAGE  BY  UPLAND  OWNER). 

278  N.E.2d  830-833  (2d  D.  App.  Ct.  111.  1972). 

Descriptors:  *Tiles,  'Illinois,  'Drainage  water, 
'Intermittent  streams,  'Municipal  wastes,  Surface 
drainage,  Sewage  disposal,  Waste  water  disposal, 
Waste  treatment,  Treatment  facilities,  Flood 
damage,  Judicial  decisions,  Damages,  Waste 
water  (Pollution),  Watercourses  (Legal  aspects), 
Cities. 

Plaintiff  farmers  brought  an  action  seeking  an  in- 
junction and  damages  as  a  result  of  defendant 
town's  drainage  of  sewage  across  plaintiffs'  lands. 
A  tile  ran  the  course  of  an  intermittent  stream. 
Fifty  years  ago  plaintiffs  had  permitted  a  factory 
to  construct  the  tile  to  carry  water  and  waste. 
Several  plaintiffs  later  had  connected  lateral  tiles 
to  the  main  tile.  Defendant  connected  a  discharge 
pipe  from  its  sewage  treatment  plant  to  the  tile. 
Plaintiff's  lands  were  flooded  as  a  result  of  the  ex- 
cess flow  from  defendant's  plant.  The  court  held 
that  even  though  the  tile  ran  along  an  intermittent 
stream,  it  could  not  be  used  for  the  transmission  of 
sewage  effluent.  The  principle  of  law  which  per- 
mits the  owner  of  a  higher  piece  of  property  to 
drain  surface  water  along  the  natural  course  of 
drainage  onto  lower  estates  did  not  apply  because 
defendant  drained  sewage  rather  than  water.  Plain- 
tiffs were  granted  an  injunction  because  extensive 
damages  would  have  continued  as  long  as  defen- 
dant used  the  tile.  Three  plaintiffs  were  awarded 
damages.  (Waldron-Florida) 
W72-08835 


PRESENT  MILITARY  USES  OF  THE  SEABED 
AND  FORSEEABLE  DEVELOPMENTS, 

Ministry  of  Foreign  Affairs,  Oslo  (Norway).  Judi- 
cial Dept. 
J.  Evensen. 

Cornell  International  Law  Journal,  Vol.  3,  p.  121- 
132,  1970.  24  ref. 

Descriptors:  'Military  aspects,  *Oceans,  'Con- 
tinental shelf,  *  International  law,  Treaties,  Inter- 
national waters,  Law  of  the  sea,  Navigation,  Legal 
aspects,  Submarines,  Exploitation,  Structures, 
Underground  structures,  Radioactivity,  Nuclear 
explosions,  Continental  margin. 
Identifiers:  Nuclear  weapons,  Seabeds,  Ocean 
floor. 

Use  of  the  ocean  floor  and  its  subsoil  for  military 
purposes  might  result  in  destroying  the  traditional 
freedom  of  super-adjacent  waters  for  fishing  and 
navigation.  Nuclear  weapon  emplacement  on  the 
ocean  floor  also  could  result  in  ocean  pollution. 
The  present  military  uses  of  the  ocean  floor  are: 
mines,  nuclear  power  submarines  armed  with  mis- 
siles, tracking  devices,  and  nuclear  testing.  Future 
military  uses  include:  deep  sea  submarines  and 
vehicles  for  use  on  the  ocean  floor,  underwater 
depots,  launch  platforms,  and  sea  bed  missile  em- 
placements. United  States  and  Russian  proposals 
for  use  of  the  seabed  for  military  purposes  are 
discussed.  These  proposals  were  incorporated  in  a 
joint  draft  treaty  prohibiting  the  use  of  weapons  of 
mass  destruction  and  any  fixtures  or  installations 
for  their  storage  on  the  ocean  floor.  However,  this 
prohibition  would  only  apply  to  an  area  outside  a 
narrow  band  of  national  waters;  while  the  draft  is 
regarded  as  an  achievement,  many  are  suspect  of 
this  attempt  to  bilaterally  carve  up  the  ocean  floor. 
(Grant-Florida) 
W72-08837 


ENVIRONMENT  REPORT/ECONOMIC  ARGU- 
MENTS MAY  FORCE  RETREAT  FROM 
SENATE  WATER-QUALITY  GOALS', 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08839 
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THE  EFFECT  OF  WATER  POLLUTION  CON- 
TROL LAWS  ON  THE  LOCATION  OF  PULP 
AND  PAPER  MILLS, 

Braniff  Graduate  School  of  Management,  Irving, 
Tex. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08841 


U.S.  AND  CANADA  HOLD  MEETING  ON 
GREAT  LAKES  POLLUTION  (JOINT  COMMU- 
NIQUE). 

Department  of  State  Bulletin,  Vol.  64,  p.  828-831, 
1971. 

Descriptors:  *  International  law,  *Canada,  'United 
States,  *Water  quality  control,  *Great  Lakes, 
'Pollution  abatement,  International  commissions. 
Waste  water  (Pollution),  Waste  water  treatment, 
Sewage  treatment,  Waste  treatment,  Thermal  pol- 
lution, Toxins,  Toxicity,  Mercury,  Phosphorus, 
Legislation,  Federal  government,  Foreign  coun- 
tries, International  Joint  Commission,  Oil  spills. 
Identifiers:  Mercury  pollution. 

Ministers  and  representatives  of  the  Governments 
of  Canada  and  the  United  States  met  to  discuss 
problems  of  pollution  in  the  Great  Lakes.  The 
meeting  included  a  review  of  accomplishments 
since  their  first  meeting  one  year  earner.  Current 
programs,  legislation,  and  proposals  in  each 
country  to  improve  water  quality  in  the  Great 
Lakes  were  reviewed.  Also  reviewed  was  a  report 
by  the  Joint  Working  Group  on  Great  Lakes  Pollu- 
tion. The  Group's  recommendations  were  ac- 
cepted. It  was  also  agreed  to  conclude  an  agree- 
ment on  water  quality,  including:  (1)  construction 
of  treatment  facilities,  (2)  reduction  of  phosphorus 
discharges,  (3)  elimination  of  toxic  heavy  metals 
from  discharges,  and  (4)  control  of  thermal  pollu- 
tion. Also  included  were  items  regulating  ship 
design,  control  of  vessel  waste  discharges,  and 
emergency  plans  for  oil  spills.  Additional  authority 
should  be  given  to  the  International  Joint  Commis- 
sion to  assist  in  efforts  to  restore  and  protect  Great 
Lakes  water  quality  Other  technical  delegations 
of  powers  and  responsibilities  were  made  to 
achieve  the  agreed  upon  common  water  quality 
objectives  by  1975.  (Nielsen-Florida) 
W72-08842 


CONVEYANCES  OF  SOVEREIGN  LANDS 
UNDER  THE  PUBLIC  TRUST  DOCTRINE: 
WHEN  ARE  THEY  EN  THE  PUBLIC  INTEREST, 

S.  D.  Rees. 

University  of  Florida  Law  Review,  Vol.  24,  p.  285- 

307,  Winter  1972.  174  ref. 

Descriptors:  'Florida,  'Riparian  rights,  'Owner- 
ship of  beds,  'Public  rights,  Legal  review, 
Governmental  interrelations,  Regulation,  Legal 
aspects,  Public  lands,  Public  access,  Eminent 
domain,  Judicial  decisions,  Riparian  land,  Legisla- 
tion, Navigable  waters,  Riparian  waters, 
Dredging,  Bulkheads,  State  governments,  Con- 
stitutional law. 
Identifiers:  'Public  trust  doctrine. 

The  public  trust  doctrine  in  Florida,  by  which  the 
state  holds  title  to  beds  of  navigable  waters  for  the 
public  good,  is  judicial  in  origin.  Not  until  Florida 
adopted  its  present  constitution  in  1968  did  the 
trust  theory,  with  its  restrictions  on  alienability  of 
submerged  lands,  find  constitutional  expression. 
Florida  cases  and  statutes  are  examined  to  deter- 
mine what  elements  comprise  the  public  interest 
which  is  the  limitation  placed  on  Florida's  ability 
to  dispose  of  sovereign  land.  The  rationale  by 
which  the  state  justifies  transfers  of  sovereign 
lands  is  explored,  and  suggestions  are  made  con- 
cerning limits  to  the  application  of  the  trust  doc- 
trine. Conveyances  to  promote  the  general  public 
welfare,  conveyances  to  riparians,  legislation  to 
regulate  fishing,  and  the  dredging  and  filling  of 
submerged  lands  are  explored.  Special  attention  is 
given  to  Florida's  Bulkhead  Act  which  represents 
a  conscious  effort  to  create  a  sensible,  uniform 


program  to  evaluate  bulkheading  and  filling  condi- 
tions detrimental  to  the  public  interest.  (Horwitz- 
Florida) 
W72-08844 


LAW  OF  THE  CONTINENTAL  SHELF  AND 
OCEAN  RESOURCES-AN  OVERVIEW, 

Cornell  Univ.,  Ithaca,  N.Y.  School  of  Law. 

H.  A.  Freeman. 

Cornell  International  Law  Journal,  Vol.  3,  No.  2. 

p.  105-120, 1970. 66  ref. 

Descriptors:  'Law  of  the  sea,  'Ownership  of 
beds,  'Political  constraints,  'Continental  shelf, 
'International  law,  Internation  commissions, 
Legal  review,  Coasts,  Oceans,  Navigation,  Legal 
aspects,  Jurisdiction,  Public  rights,  International 
waters. 

The  law  of  the  sea  is  traced  from  antiquity  to  the 
present.  Concepts  of  the  law  of  the  sea  should  be 
developed  around  a  theory  that  answers  the  politi- 
cal-ecological needs  of  mankind.  Rights  in  the 
seabed,  including  the  continental  shelf,  should  be- 
long to  and  serve  mankind  generally,  rather  than 
being  monopolized  by  certain  countries.  Recent 
developments  are  considered,  beginning  with  Pre- 
sident Truman's  two  proclamations  in  1945.  These 
proclamations  stated  that  the  United  States  re- 
garded the  natural  resources  of  the  subsoil  and 
seabed  of  the  continental  shelf  beneath  the  high 
seas  but  contiguous  to  the  coast  of  the  United 
States  as  subject  to  its  jurisdiction  and  control.  As 
a  result  of  these  proclamations  similar  claims  by 
other  countries  were  asserted.  The  Geneva  Con- 
ference and  the  Shelf  Convention  were  conveyed 
to  deal  with  the  problems  of  exploitation  and  con- 
trol of  the  sea.  The  conventions  are  examined  in 
detail  with  attention  to  the  positions  taken  by  par- 
ticipating nations.  Proposals  for  the  future  regime 
of  the  deep  seabed  are  also  put  forth.  (Horwitz- 
Florida) 
W72-08848 


WATER    POLLUTION    CONTROL    LEGISLA- 
TION, PART  4. 

Congress,     Washington,     D.C.;     and     Senate, 

Washington,  D.C.  Subcommittee  on  Air  and  Water 

Pollution. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08851 


THE  VITALITY  OF  THE  NAVIGABILITY 
CRITERION  EM  THE  ERA  OF  ENVTRONMEN- 
TALISM, 

W.  W.  Nixon. 

Arkansas  Law  Review,  Vol  25,  p  250-287,  Fall 

1971. 178  ref. 

Descriptors:  'Navigable  waters,  'Riparian  rights, 
'Legal  review,  'Federal  jurisdiction,  'State  ju- 
risdiction, Arkansas,  Legal  aspects,  Judicial  deci- 
sions, Ownership  of  beds,  Reasonable  use,  Com- 
mon law,  Constitutional  law,  Water  law,  Public 
rights,  Public  access,  Water  pollution,  Water 
quality  control,  Water  pollution  control,  Govern- 
mental interrelations,  Relative  rights. 

The  problem  of  defining  'navigability'  and  some  of 
the  tests  which  have  been  used  to  decide  if  a  water 
body  is  navigable  are  examined.  Federal  standards 
of  navigability,  including  the  relationship  to  the 
commerce  clause,  are  extensively  explored.  State 
standards  of  navigability  are  also  discussed.  State 
questions  of  navigability  often  involve  questions 
of  riparianism  and  bed  title,  while  federal 
questions  often  involve  questions  of  commerce. 
Arkansas  case  law  is  heavily  relied  upon.  The  state 
trend  away  from  strict  factual  navigability  is 
discussed  as  is  the  question  of  who  decides  naviga- 
bility- The  difference  in  legal  treatment  of  naviga- 
ble and  non-navigable  waters  is  considered,  in- 
cluding: public  rights  dependant  upon  navigability, 
private  rights  involved  in  the  determination, 
maritime  jurisdiction  of  federal  and  state  courts, 
and  the  fact  that  state  and  federal  courts  are  not 


bound  by  each  other's  finding  of  navigability. 
Whether  through  expansion  of  the  navigability 
concept  or  police  power  legislation,  public  rights 
in  waterways  must  be  protected  to  prevent  en- 
vironmental degradation.  Legitimate  rights  of 
riparian  landowners,  however,  must  not  be  im- 
paired. (Grant-Florida) 
W72-08854 


USE  OF  EVAPOTRANSPERATION  INFORMA- 
TION BY  STATE  WATER  RESOURCE  AGEN- 
CIES, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-08925 


THE  RELATIONSHIP  BETWEEN  HOUSING 
AND  WATER  RESOURCES  PLANNING  AND 
MANAGEMENT, 

Urban  Systems  Research  and  Engineering,  Inc., 

Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08952 


PLANNING,  THE  LAW,  AND  A  QUALITY  EN- 
VIRONMENT, 

San  Francisco  Bay  Conservation  and  Develop- 
ment Commission,  Calif. 
J.  E.  Bodovitz. 

In:  No  Deposit  -  No  Return  (Man  and  His  En- 
vironment: A  View  Toward  Survival),  Addison- 
Wesley  Publishing  Company,  1970.  p  179-190. 

Descriptors:  'Planning,  'Legal  aspects,  'Environ- 
mental control,  'Conservation,  Research  and 
development,  Project  planning,  Resources 
development. 

Identifiers:  'San  Francisco  Bay  Conservation  and 
Development  Commission  (BCDC),  'Develop- 
ment, Interdisciplinary  approach. 

Recognition  is  needed  that  both  conservation  and 
development  are  going  to  be  required  in  the  physi- 
cal environment  of  the  United  States.  The  work  of 
the  San  Francisco  Bay  Conservation  and  Develop- 
ment Commission  (BCDC)  which  began  in  late 
1965  is  described.  The  BCDC  was  to  make  studies 
of  the  Bay,  to  plan  for  the  Bay,  and  to  protect  the 
Bay  from  unnecessary  filling.  BCDC  was  com- 
posed of  27  individuals  from  federal  agencies, 
state  agencies,  cities,  and  counties,  while  the 
general  public  was  represented  through  appoint- 
ments made  by  the  Governor  and  each  house  of 
legislature.  The  Commission  conducted  reports  on 
25  different  aspects  of  the  Bay,  ranging  from  the 
importance  of  marshlands  to  the  importance  of 
waterfront  industry.  Information  was  sought  from 
many  disciplines,  including  the  legal  field.  The 
BCDC  recommended:  (1)  that  the  Bay  should  be 
regarded  as  the  most  valuable  natural  asset  of  the 
entire  Bay  region,  (2)  that  the  Bay  should  be  im- 
proved and  protected  for  posterity,  (3)  that  the 
Bay  can  play  an  increasing  role  as  a  major  world 
port,  and  (4)  that  the  Bay  can  simultaneously 
develop  job-producing  industries  and  new  recrea- 
tion facilities.  (Strachan-Chicago) 
W72-08957 


NATURE  AND  MAN  AND  WATER, 

Congress,  Washington,  D.C;  and  Committee  on 

Public  Works  (U.  S.  House). 

J.  Wright. 

Water  Spectrum,  Vol.  4,  No.  1,  p  11-15,  Spring 

1972. 4  photo. 

Descriptors:  'Water  resources  development,  'En- 
vironment, 'Water  quality  control,  'Planning, 
'Decision  making,  Conservation,  Ecology, 
Economics. 

Identifiers:  'Environmental  Policy  Act,  Policy 
making,  Balanced  outlook,  Public  interest. 

The  price  paid  for  past  public  neglect  of  environ- 
mental concerns  is  an  hysterical  over-reaction. 
The  Environmental  Policy  of  1969  has  been  in- 
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terpreted  as  'trumpet  call'  to  halt  the  development 
of  the  Nation's  water  resources.  The  Environmen- 
tal Policy  Act  actually  provides  new  tools  to  evalu- 
ate the  environmental  effects  of  each  public  deci- 
sion. It  permits  the  adoption  of  a  balanced  outlook 
on  environmental  problems.  Conservation  and 
development  are  not  mutually  exclusive.  Develop- 
ment of  the  earth's  resources  is  the  tool  with 
which  the  goal  of  conservation  is  achieved.  There 
is  no  irreconcilable  gulf  between  a  sound  ecology 
and  a  sound  economy.  There  is  enough  water  to 
serve  future  needs,  if  is  used  and  reused  well.  Con- 
sequently, the  development  of  resources  must 
never  stop.  (Strachan-Chicago) 
W72-08973 


LEGAL  AND  POLICY  ASPECTS  OF  GEOTHER- 
MAL  RESOURCE  DEVELOPMENT, 

Duncan,  Allen  and  Mitchell,  Washington,  D.C. 
D.  R.  Allen. 

Water  Resources  Bulletin,  Paper  72022  Vol.  8,  No. 
2,  p  250-256,  April  1972. 17  ref . 

Descriptors:  'Geothermal  studies,  'Legal  aspects, 
•Water  law,  'Water  resources  development,  Heat, 
Electric  power,  Thermal  water. 
Identifiers:  'Policy  making,  Energy  reservoirs. 

Deep  within  the  earth  are  immense  reservoirs  of 
energy  in  the  form  of  heat  -  commonly  referred  to 
as  geothermal  resources.  Unfortunately,  most  of 
these  resources  are  at  such  depths  that  it  is  unlike- 
ly they  will  be  recoverable  in  the  forseeable  future. 
Nevertheless,  the  lure  of  seemingly  inexhaustible 
amounts  of  relatively  'clean'  energy  continues  to 
fascinate  man.  In  certain  limited  situations  man  al- 
ready has  been  able  to  tap  these  reservoirs  and 
harness  the  energy  to  his  own  uses.  More  of  this 
activity  can  be  expected.  While  geothermal  energy 
will  chiefly  be  used  to  produce  electric  power,  per- 
sons responsible  for  water  resources  management 
must  concern  themselves  with  geothermal 
resources  for  water,  and  water  law  concepts  will 
continue  to  play  an  important  role  in  the  develop- 
ment of  this  resource.  (Strachan-Chicago) 
W72-08976 


LEGAL  PROBLEMS  OF  COAL  MINE  RECLA- 
MATION, 

Maryland  Univ.,  Baltimore.  School  of  Law. 
E.  F.  Goldberg,  and  G.  Power. 
Copy  available  from  GPO  Sup  Doc,  $2.00; 
microfiche  from  NTIS  as  PB-209  862,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  March  1972,  236  p,  10 
tab,  345  ref.  EPA  Program  14010  F2V  03/72. 

Descriptors:  'Coal  mine  wastes,  'Reclamation, 
'Legal  aspects,  Acid  mine  waters,  Land  sub- 
sidence, Sediments,  Strip  mines,  Underground, 
Mining,  Administrative  decisions,  Eminent 
domain,  Interstate  compacts,  Judicial  decisions, 
Permits,  Riparian  rights,  Third  party  effects, 
Water  law.  Water  rights. 

Identifiers:  'Maryland,  'Ohio,  'Pennsylvania, 
'West  Virginia. 

Coal  mining  produces  a  variety  of  environmental 
problems—acid  drainage,  sedimentation,  surface 
subsidence  and  surface  scars.  This  study  reviews 
the  response  of  legal  institutions  to  these  problems 
in  Maryland,  Ohio,  Pennsylvania  and  West  Vir- 
ginia. Technological  and  economic  concerns  are 
also  taken  into  account.  The  study  discusses  the 
antecedents  of  today's  Appalachian  coal  industry 
and  the  environmental  problems  it  has  created.  It 
examines  the  way  in  which  the  property  system  al- 
locates rights  in  coal  and  coal  lands,  the  efficacy 
of  litigation  and  present  laws  and  regulations  for 
preventing  environmental  damage,  and  constitu- 
tional limitations  on  the  ability  of  states  to  effec- 
tively respond  to  the  problems.  A  case  study  of  the 
economics  of  the  Maryland  coal  industry  is  also 
presented.  Model  legislation  giving  the  states  the 
necessary  powers  to  respond  to  environmental 
problems,  is  proposed.  (EPA  abstract) 
W72-08985 


INTERNATIONAL  ENVIRONMENTAL 

DAMAGE  CONTROL:  SOME  PROPOSALS  FOR 
THE  SECOND  BEST  OF  ALL  POSSIBLE 
WORLDS, 

Kentucky  Univ.,  Lexington.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-09030 


THE  POLLUTION  PROBLEM  AND  LEGAL  IN- 
STITUTIONS: A  CONCEPTUAL  OVERVD2W, 

California  Univ.,  Los  Angeles.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-09031 


STATE  EX  REL.  CHAIN  O'LAKES  PROTEC- 
TIVE ASS'N.  V.  MOSES  (DIVERSION  OF  LAKE 
WATERS). 

193  N.W.2d  708-71 1  (Wis.  1972). 

Descriptors:  'Wisconsin,  'Riparian  rights, 
'Reasonable  use,  'Adjacent  land  owners,  'Com- 
mon law,  Legislation,  Navigable  waters,  Water 
supply,  Judicial  decisions,  Legal  aspects,  Water 
rights,  Diversion,  Relative  rights,  Riparian  waters, 
Water  utilization,  Permits,  Administration,  Water 
permits,  Alteration  of  flow,  Lakes. 
Identifiers:  Public  trust  doctrine. 

Plaintiff  riparian  owners  sought  to  compel  defen- 
dant to  obtain  a  state  permit  to  divert  water  from  a 
lake  for  use  in  a  veterans'  home.  A  statute  pro- 
vided that  it  is  unlawful  to  divert  water  to  alter  the 
level  of  any  navigable  lake  or  stream,  or  for 
agricultural  or  irrigation  purposes  without  a  per- 
mit. Plaintiffs  contended  this  statute  should  be 
read  as  prohibiting  all  diversions  of  water  while 
defendants  argued  for  strict  construction  of  the 
statute.  In  finding  for  the  defendant  the  court  af- 
firmed the  lower  court  ruling.  The  common  law 
rule  was  that  every  riparian  owner  had  an  equal 
right  to  the  use  of  a  lake  for  all  reasonable  pur- 
poses. What  constituted  a  reasonable  use  is  a 
question  of  fact  and  subject  to  a  trust  doctrine 
which  regards  all  natural  resources  as  impressed 
with  a  trust  for  usage  and  conservation  as  a  state 
resource.  Since  the  statute  was  in  derogation  of 
the  common  law,  its  application  was  limited  to  the 
enumerated  circumstances.  Consequently  the  de- 
fendant riparian  owner  could  utilize  lake  water  as 
a  water  source  for  its  veterans'  home,  providing 
such  use  was  reasonable.  (Ukson-Florida) 
W72-09036 


THE  CLEAN  WATER  PACKAGE  OF  AMEND- 
MENTS TO  H.R.  11896, 

Congress,     Washington,     D.     C;     and     House, 

Washington,  D.  C. 

H.  S.  Reuss. 

Congressional  Record,  Vol.  118,  No.  44,  H2399- 

2400  (daily  ed.)  March  22, 1972. 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Political  aspects,  'Regulation,  'Water  pollu- 
tion control,  Pollution  abatement,  Legislation, 
Law  enforcement,  Water  quality  standards, 
Governmental  interrelations,  Federal  government, 
State  governments,  Standards,  Water  pollution, 
Water  pollution  sources,  Penalties  (Legal). 

The  House  version  of  the  1972  Federal  Water  Pol- 
lution Control  Act  Amendments  shifts  the  empha- 
sis from  the  water  quality  standards  approach 
which  after  seven  years  has  proven  unsuccessful. 
The  new  antipollution  effort  emphasizes  instead  a 
program  of  effluent  limitations  designed  to  control 
water  pollution  at  the  source.  While  Representa- 
tive Reuss  supports  this  basic  approach  toward 
pollution  control,  he  objects  to  various  weak- 
nesses in  the  House  bill  and  recommends  the  fol- 
lowing changes  to  the  Amendment.  First  polluters 
must  use  the  best  available  technology  to  reach  the 
national  goal  of  zero  discharge  by  1981  without 
further  Congressional  action.  Second,  contrary  to 
the  present  bill,  polluters  who  file  for  a  permit  will 
not  be  immune  from  prosecution  until  1976.  Third, 
language  restricting  the  rights  of  persons  to  sue 


both  polluters  and  the  EPA  in  order  to  enforce 
water  pollution  control  will  be  removed.  Fourth, 
criminal  sanctions  against  polluters  who  willfully 
violate  EPA  orders  are  established.  Finally,  the 
Amendment  will  provide  more  national  control 
over  state  discharge  permit  programs  in  order  to 
prevent  economic  hardship  and  interstate  competi- 
tion for  industries.  (Horwitz-Florida) 
W72-09037 


MCKIE  LIGHTER  COMPANY  V.  CITY  OF 
BOSTON  (DUTY  TO  OPEN  AND  REPAIR 
SWING  BRIDGE  BARRING  ACCESS  TO 
NAVIGABLE  WATERS). 

335  F.  Supp.  663-667  (D.  Mass.  1971). 

Descriptors:  'Judicial  decisions,  'Navigable 
rivers,  'Bridges,  'United  States,  Coast  Guard 
Regulations,  Navigation,  Legal  aspects,  Equity, 
Local  governments,  Risks,  Public  rights,  Relative 
rights,  Navigable  waters,  Public  access. 
Identifiers:  'Injunctions  (Mandatory). 

Plaintiff  tugowner  sought  to  require  defendant  city 
to  regularly  open  its  swing  bridge  over  navigable 
waters  so  that  plaintiff's  tug  could  reach  its  berth. 
A  truck  had  struck  and  severly  damaged  the 
bridge.  Temporary  repairs  were  made  but  when 
the  bridge  opened  there  was  substantial  risk  that  it 
would  not  close  again.  This  would  have  resulted  in 
serious  inconvenience  to  public  vehicular  and 
pedestrian  traffic.  Defendant  had  made  arrange- 
ments for  permanent  repairs  but  the  failure  to 
open  the  swing  bridge  led  to  loss  of  business  for 
plaintiff.  The  United  States  district  court  found  ju- 
risdiction in  a  statute  providing  that  bridges  shall 
not  at  any  time  unreasonably  obstruct  the  free 
navigation  of  the  waters  over  which  they  are  con- 
structured.  The  court  held  that  defendant  had  not 
obstructed  navigation  unreasonably  because  de- 
fendant had  diligently  inspected  the  bridge  and 
planned  permanent  repairs.  Even  if  defendant  had 
been  unreasonably  slow  in  some  intermediate 
stage,  the  breach  of  duty  was  not  continuing  and 
injunctive  relief  was  ruled  inappropriate.  Plain- 
tiff's compaint  was  dismissed.  (Nielsen-Florida) 
W72-09038 


AMERICAN  WATERWAYS,  INC.  V.  ASKEW 
(STATE  POLLUTION  CONTROL  LEGISLA- 
TION AS  AN  INFRINGEMENT  ON  MARITIME 
UNIFORMITY). 

335  F.  Supp.  1241-1251  (M.D.  Fla.  1971). 

Descriptors:  'Oil  spills,  'Constitutional  law, 
♦Federal  jurisdiction,  'State  jurisdiction,  'Water 
pollution  control,  Law  of  the  sea,  Ships,  Penalties 
(Legal),  Water  pollution  sources,  Navigation, 
Navigable  waters,  Legal  aspects,  Judicial  deci- 
sions, Regulation,  Governmental  interrelations, 
Legislation,  Water  quality,  Oil  pollution,  Water 
pollution,  Administration,  Harbors,  Florida, 
Negligence,  United  States. 

Identifiers:  'Water  Quality  Improvement  Act  of 
1970,  'Florida  Oil  Spill  Prevention  and  Pollution 
Control  Act. 

Plaintiffs  and  intervenors,  merchant  shippers, 
challenged  the  constitutional  validity  of  the 
Florida  Oil  Spill  Prevention  and  Pollution  Control 
Act.  The  Act  imposed  unlimited  liability  without 
fault  on  vessels  discharging  oil  or  other  pollutants 
while  destined  for  or  leaving  Florida  ports.  The 
Act  further  required  payment  of  cleanup  costs, 
evidence  of  financial  responsibility,  and  main- 
tenance of  pollution  containment  equipment. 
Plaintiffs  contended  that:  (1)  Florida  had  legislated 
maritime  law,  a  subject  exclusively  within  the 
federal  domain;  (2)  maritime  jurisdiction  covered 
all  waters  used  in  interstate  and  foreign  com- 
merce; and  (3)  Congress  had  enacted  the  Water 
Quality  Improvement  Act  of  1970  to  remedy  the 
problems  contemplated  by  the  Florida  Act.  Defen- 
dants argued  that  the  Florida  Act  filled  a  gap  in  the 
Federal  Act.  Denying  defendants'  contention  that 
it  could  legislate   to   protect  state   waters,   the 


as 


? 


99 


Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


United  States  District  Court  for  the  Middle  Dis- 
trict of  Florida  held  that  substantive  maritime  law 
was  exclusively  within  federal  jurisdiction  and 
that  the  Florida  Law  was,  therefore,  unconstitu- 
tional. The  court  stated  that  the  Federal  Act  pro- 
vided evidence  that  Florida's  Act  was  an  attempt 
to  change  substantive  maritime  law.  It  is  well  set- 
tled that  state  legislation  is  invalid  where  it  is  con- 
travention with  general  admiralty  rules  or  congres- 
sional enactments  in  the  maritime  field.  (Hkson- 
Florida) 
W72-09039 


THANKS  TO  CONGRESS,  MANY  FIRMS 
FDSANACE  POLLUTION  CONTROL  WITH 
TAX-EXEMPT  BONDS, 

W.  Wong. 

Wall  Street  Journal,  at  32,  Col.  1 ,  March  1 ,  1972. 

Descriptors:  *Bond  issues,  'Financing,  'Treat- 
ment facilities,  'Pollution  control,  Costs,  Taxes, 
Cost  repayment,  Deferred  costs,  Depreciation, 
Expenditures,  Interest,  Interest  rates,  Rent, 
Facilities,  Water  pollution  control,  Industrial 
wastes,  Industrial  production. 

Through  the  sale  of  tax-exempt  industrial-develop- 
ment revenue  bonds,  which  are  sold  through 
public  agencies  and  are  placed  privately  or 
purchased  by  the  public,  companies  are  buying 
and  installing  pollution-control  facilities  at  lower 
costs  thai,  they  would  incur  if  they  used  conven- 
tional private  financing  arrangements,  such  as 
bank  borrowing.  The  bonds  are  issued  for  the  com- 
pany by  a  local  or  state  authority.  Proceeds  pay  for 
the  control  equipment  which  the  company  leases 
by  paying  a  yearly  rental  fee  until  the  land  ma- 
tures. The  company  can  then  buy  the  equipment  at 
a  depreciated  price.  Interest  yielded  on  the  bonds 
is  exempt  from  income  taxes.  Usually,  the  savings 
in  interest  costs  amount  to  one  or  two  percentage 
points  less  than  commercial  financing.  Other  ad- 
vantages to  the  companies  include  faster  comple- 
tion time,  reduction  of  more  expensive  long-term 
debenture  offerings,  and  other  uses  for  large 
amounts  of  money  which  otherwise  would  have 
gone  for  pollution  control.  Use  of  tax-exempt 
bonds  attracts  sources  of  financing,  such  as  in- 
surance companies  and  banks,  that  traditionally 
invest  in  tax  exempt  offerings.  (Nielsen-Florida) 
W72-09045 


SEABED:  THE  BIG  QUESTIONS  (SYMPOSIUM 
DISCUSSION). 

War/Peace  Report,  Vol.  9,  p  3-9,  October  1969.  1 
illus,  2dwg. 

Descriptors:  'International  law,  'Law  of  the  sea, 
•Exploitation,  'Beds  under  water,  'Ownership  of 
beds,  Boundary  disputes,  Continental  slope,  Con- 
tinental shelf,  Structural  geology,  Oceans,  Or- 
ganizations, Administrative  agencies,  Interna- 
tional waters,  Resources,  Water  resources,  Oil, 
Mineralogy,  United  Nations,  Military  aspects, 
Beds. 
Identifiers:  'Seabed. 

The  resources  of  the  seabed  in  terms  of  both 
petroleum  and  minerals  are  immense.  However, 
such  resources  do  not  have  an  economic  value  un- 
less they  can  be  exploited  commercially,  and  the 
unknown  factor  is  the  cost  of  exploitation.  Discus- 
sion of  exploitation  leads  into  the  question  of 
seabed  ownership.  Whether  the  base  or  the  edge  of 
the  continental  slope  is  the  proper  national  boun- 
dary is  debated.  How  areas  beyond  such  bounda- 
ries should  be  treated  is  also  discussed.  It  was 
generally  agreed  that  fixed  royalties  and  regula- 
tions should  be  levied  on  exploiters  and  that  some 
equitable  distribution  of  profits  should  be  accom- 
plished. An  international  regime  is  needed.  Dr. 
Hollis  Hedberg,  Ambassador  Arvid  Pravo,  and 
Senator  Claiborne  Pell  participated  in  the  discus- 
sion which  related  to  the  value,  boundaries,  title, 
and  management  of  the  seabed.  (Nielsen-Florida) 
W72-09046 


COMING  GOVERNMENT  MOVES  IN  WAR 
AGAINST  POLLUTION  (INTERVIEW  WITH 
WILLIAM  D.  RUCKELSHAUS,  ADMINISTRA- 
TOR, ENVIRONMENTAL  PROTECTION 
AGENCY). 

U.S.  News  and  World  Report,  Vol.  70,  p  70-75, 
March  29,  1971.  1  illus,  4  photo. 

Descriptors:  'Federal  government,  'Water  pollu- 
tion control,  'Financing,  'Pollution  abatement, 
Air  pollution,  Administrative  agencies,  Thermal 
pollution,  Pesticide  residues,  Wastes,  Water  pollu- 
tion treatment,  Legislation,  Highways,  Utilities, 
Adoption  of  practices,  Water  quality ,  Water  quali- 
ty control,  Industrial  wastes. 

The  two  major  pollution  problems  involve  air  and 
water.  There  is  a  much  better  chance  of  making 
real  progress  in  the  near  future  in  water  pollution 
control  than  there  is  in  air  pollution  control.  A  two- 
pronged  approach  is  planned  to  control  water  pol- 
lution. First,  each  industrial  plant  that  is  not  on  a 
municipal  waste-treatment  system  will  have  to 
secure,  through  proper  state  and  federal  agencies, 
a  federal  discharge  permit.  Permits  will  only  be  is- 
sued if  effluents  meet  water  quality  standards. 
Second,  a  plan  is  proposed  to  enable  municipal 
sewage-disposal  systems  to  meet  established 
water  quality  standards.  Passage  of  a  new  water 
bill  is  essential  if  municipalities  and  states  are  to  be 
given  the  help  needed  to  enable  them  to  clean  up 
their  waters.  More  time  is  needed  before  air  pollu- 
tion can  be  brought  under  control.  Recycling  is  a 
feasible  solution  to  the  problem  of  solid  waste 
disposal.  DDT  and  other  pesticides  may  not  pose 
an  imminent  hazard  to  public  health.  (Waldron- 
Florida) 
W72-09047 


ENVIRONMENTAL  PROTECTION-THE  CON- 
SERVATION COMMISSION  APPROACH, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Govern- 
ment. 

D.  A.  Booth,  and  P.  J.  Herbert. 
State  Government,  Vol.  44,  p  178-184, 1971. 

Descriptors:  'Massachusetts,  'Conservation, 
'Protection,  'Future  planning  (Projected), 
Legislation,  Cities,  State  jurisdiction,  Financing, 
Adoption  of  practices,  Administration,  Soil  con- 
servation, Water  conservation,  Planning,  City 
planning,  Area  redevelopment,  Governments. 

Conservation  commissions  are  a  little  known  ap- 
proach to  environmental  quality  control. 
Developed  in  Massachusetts  in  1957  and  operated 
as  municipal  commissions,  they  are  authorized  by 
state  law  to  acquire  and  preserve  open  lands,  pro- 
tect natural  resources,  and  initiate  advanced  and 
coordinated  planning.  A  second  conservation  aid 
was  the  Massachusetts  'Self-Help'  Act  which  aids 
commissions  to  purchase  conservation  land.  The 
act  provides  for  reimbursment  with  state  funds  for 
up  to  50%  of  the  purchase  price  of  such  land  (or 
development  of  recreational  facilities).  Four  dis- 
crete commission  functions  are  contemplated: 
acquisition,  coordination,  planning,  and  protec- 
tion. Under  the  enabling  legislation  such  commis- 
sions are  authorized  to  acquire,  improve,  and 
otherwise  conserve  and  properly  utilize  open 
space  and  other  land  and  water  areas  within  their 
city  or  town.  Such  commissions  also  have  been  an 
effective  means  of  coordinating  environmental  ac- 
tivities among  various  private  groups.  In  addition, 
the  commissions  have  helped  in  planning  greenbelt 
areas  and  protecting  open  spaces.  (Nielsen- 
Florida) 
W72-09048 


(FLORIDA  ATTORNEY  GENERAL'S  OPINION 
ON  ANNEXATION  OF  TERRITORY  BEYOND  A 
RIVER), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 

R.  L.  Shevin. 

Report  071-245,  August  18, 1971. 4  p. 


Descriptors:  'Florida,  'City  planning,  'Local 
governments,  'Land  classification,  State  govern- 
ments, Legal  aspects,  Water  law,  Judicial  deci- 
sions, Cities,  Urbanization,  Jurisdiction,  Land 
tenure,  Land  use,  Real  property.  Land  manage- 
ment. 
Identifiers:  'Annexation. 

The  question  under  consideration  involved 
whether  the  existence  of  a  river  between  a  mu- 
nicipality and  territory  proposed  to  be  annexed  by 
the  municipality  as  'contiguous'  territory 
precluded  annexation.  The  proposed  annexation 
was  pursuant  to  charter  authority  to  annex  'con- 
tiguous' territory.  Several  Florida  cases  are  in  ac- 
cord with  the  general  rule  that  the  intervention  of  a 
stream  between  the  corporate  boundary  and  the 
territory  proposed  to  be  annexed  does  not  prevent 
annexation.  However,  Florida  cases  have  held  that 
if  the  body  of  water  or  river  separating  the  mu- 
nicipality from  the  area  to  be  annexed  is  of  such  a 
nature  that  the  territory  is  not  capable  of  being  as- 
similated into  and  become  a  part  of  a  unified  cen- 
tral government,  the  annexation  would  probably 
be  disapproved.  (Nielsen-Florida) 
W72-09049 


(FLORIDA  ATTORNEY  GENERAL'S  OPINION 
ON  IMPORTING  FISH), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 

R.  L.  Shevin. 

Report  071-12,  January  29, 1971. 4  p. 

Descriptors:  'Florida,  'Fish,  'Animal  groupings, 
State  governments,  Reptiles,  Wildlife,  Fish  con- 
servation, Legal  aspects,  Administrative  agencies, 
Legislation,  Legal  review,  Fish  management,  Law 
enforcement. 

The  opinion  involved  an  interpretation  of  the 
phrase  'any  species  of  the  animal  kingdom'  which 
appears  in  a  Florida  statute  relating  to  the  importa- 
tion of  animals.  The  specific  question  involved 
whether  such  phraseology  covers  fish  and  reptiles. 
The  Attorney  General  concluded  that  the  term 
does  embrace  fish.  Several  sources  confirm  such 
an  interpretation.  Reasoning  from  the  biological 
precept  that  basically  all  living  organisms  are 
either  plant  or  animal  leads  to  such  a  conclusion. 
Support  was  also  found  in  several  legal  and  non- 
legal  dictionaries.  The  Attorney  General  finally 
considered  other  game  and  fish  statutes  and  con- 
cluded that  fish  legally  do  belong  within  the  animal 
kingdom.  Section  372.265  provides  that  it  is  unlaw- 
ful to  import  or  release  any  species  of  the  animal 
kingdom  not  indigenous  to  Florida  without  first 
obtaining  a  permit.  (Nielsen-Florida) 
W72-09050 


(FLOPJDA  ATTORNEY  GENERAL'S  OPINION 
ON  FISHING  RIGHTS  IN  NAVIGABLE 
WATERS), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 

R.  L.  Shevin. 

Report  071-168,  June  30, 1971. 2  p. 

Descriptors:  'Florida,  'Fishing,  'Navigable 
waters,  'Ownership  of  beds,  'Canals,  State 
governments,  Bodies  of  water,  Public  rights, 
Legal  aspects,  Water  law,  Judicial  decisions,  Rela- 
tive rights,  Public  rights,  Fish  management. 

The  opinion,  in  response  to  a  question  concerning 
fishing  rights  in  navigable  waters,  dealt  with 
whether  the  owner  of  lands  beneath  an  artificially 
created  canal  extending  from  a  navigable  body  of 
water  can  keep  the  public  from  fishing  thereon.  In 
ruling  that  such  an  owner  could  control  fishing 
rights,  the  Attorney  General  relied  on  Clement  v. 
Watson,  58  So.  25  (Fla.  1912).  The  only  exception 
to  this  rule  is  that  such  control  is  subject  to  law. 
Where  sufficient  public  purpose  is  found  by  the 
legislature,  the  owner's  control  could  be  regulated 
or  abrogated.  (Nielsen-Florida) 
W72-09051 
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LEGAL  ASPECTS  OF  WATER  POLLUTION  IN 
NEW  ENGLAND:  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09094 

6F.  Nonstructural  Alternatives 


ROLE  OF  ECONOMICS  IN  PLANNING  FLOOD 
PLAIN  USE, 

Georgia  Inst,  of  Tech.,  Atlanta. 
L.  D.  James. 

Preprint,  American  Society  of  Civil  Engineers  An- 
nual National  Environmental  Engineering  Meet- 
ing, St.  Louis,  Mo,  Oct  1971.  21  p,  2  fig,  8  tab,  7 
ref. 

Descriptors:  *Flood  plains,  'Flood  control,  'Op- 
timum development  plans,  Project  planning,  Flood 
plain  zoning,  Flood  protection,  Planning, 
Economics,  Benefit-cost  analysis,  Flood  damage, 
Costs,  Land  development,  Computer  programs. 
Identifiers'.  'Flood  plain  studies,  'Flood  plain 
regulator. 

The  official  flood  control  policy  in  the  U  S  has 
recently  been  redefined.  Management  of  flood 
plain  land  use  and  methods  of  flood  proofing  have 
joined  structural  measures  as  alternatives  for  use 
in  developing  a  unified  program  for  managing 
flood  losses.  Combining  structural  and  nonstruc- 
tural measures  does  not  eliminate  the  need  for 
using  benefit-cost  criteria  in  choosing  alternative 
unified  program  designs.  The  decision  to  permit 
development  in  a  flood  plain  or  to  use  structural 
measures  for  protection  should  consider  pertinent 
economic  criteria.  The  methodology  for  estimating 
an  optimum  nonstructural  flood  control  program  is 
illustrated  for  a  hypothetical  situation.  Agricul- 
tural benefits,  residual  damages,  and  other  factors 
contribute  to  the  complexity  of  computations  and 
have  been  incorporated  into  a  computer  program. 
Economic  criteria,  long  used  in  planning  structural 
flood  control  measures,  can  and  should  also  be 
used  for  planning  nonstructural  measures.  (USBR) 
W72-08746 


6G.  Ecologic  Impact  of 
Water  Development 


ENVIRONMENTAL  GEOMORPHOLOGY. 

For  primary  bibliographic  entry  see  Field  04C. 
W72-08510 


CONSERVATION  AND  WATER-RESOURCE 
DEVELOPMENT, 

Conservation  Foundation,  Washington,  D.C. 
A.  A.  Davis. 

Journal  American  Water  Works  Association,  Vol 
63,  No  12,  p  789-791 ,  December  1971. 2  photo. 

Descriptors:  'Conservation,  'Water  resources 
development,  'Environmental  effects,  'Planning, 
'Decision  making,  Economics,  Quality  control, 
Data  collections,  Technology,  Waste  disposal, 
City  planning. 

Identifiers:  'Policy  making,  'Environmental 
limits,  Citizen  participation. 

It  is  unfortunate  and  inaccurate  to  view  the 
development  and  conseivation  of  water  resources 
as  antithetical.  Tough,  legitimate  questions  must 
be  faced,  however,  which  attack  the  questions  of 
how  much  and  what  kind  of  growth  is  needed; 
when  and  where  growth  shall  occur;  and  who  shall 
benefit  and  who  shall  pay.  At  present,  land  -  and 
water  -  development  decisions  are  based  more  on 
economic  impact  than  on  social  or  environmental 
consequences.  Conservationists  are  saying  that 
significant  environmental  damage  can  no  longer  be 
considered  an  acceptable  consequence  of 
economic  growth.   Lack  of  adequate  data  is  a 


major  stumbling  block  in  reconciling  the  interests 
of  the  conservationist  and  the  developer. 
Frequently  there  is  not  enough  information  about 
the  full  consequences  of  certain  environmental 
manipulation.  Furthermore,  there  is  no  total 
knowledge  of  the  effects  of  most  of  the  pollutants 
released  into  the  air  and  water.  A  few  guesses  can 
be  made  about  the  future.  Metropolitan  regions 
seem  headed  toward  high  density.  To  meet 
resource  requirements  and  to  handle  waste 
disposal,  vast  amounts  of  water  will  have  to  be 
transported  far  greater  distances  than  now.  The 
limits  of  the  environment  will  have  to  be 
respected.  New  technology  will  be  needed  to  ac- 
commodate these  developments.  The  citizen  will 
have  to  be  taken  into  confidence  much  more  than 
the  custom  has  been.  (Strachan-Chicago) 
W72-08536 


THE      ECOSYSTEM      VD2W      OF      HUMAN 
SOCIETY, 

F.  F.  Darling,  and  R.  F.  Dasmann. 

Impact  of  Science  on  Society,  Vol  19,  No  2,  p  109- 

121, 1969. 2  fig,  2  ref. 

Descriptors:  'Ecosystems,  'Ecology,  'Planning, 
Environment,  Urbanization,  Community. 
Identifiers:   'Human  society,  Interaction,  Paral- 
lels, 'Ecological  niche'. 

An  ecosystem  is  defined  as  a  community  including 
not  only  the  plants  of  which  it  is  composed,  but  the 
animals  habitually  associated  with  them,  and  the 
physical  and  chemical  components  of  the  im- 
mediate environment  or  habitat  in  which  the  com- 
munity exists.  Together  these  form  a  self-con- 
tained entity  with  definable  boundaries.  The 
dynamic  interchanges  between  the  myriad  ele- 
ments of  human  society  and  the  parallels  in  the  in- 
tricate interactions  and  equilibria  between  plant 
species,  animal  species,  and  environment  are  ex- 
amined. Human  society  and  nature  make  up  a  sin- 
gle ecosystem.  Therefore,  all  human  activities 
must  be  appraised  and  managed  in  the  light  of  their 
effects  on  all  the  other  components  of  the 
ecosystem.  Among  the  topics  discussed  are:  (1) 
the  'ecological  niche'  in  nature  and  society,  (2) 
urban  system,  and  (3)  the  ecological  approach. 
Planning  must  be  grounded  in  ecological  concerns. 
(Strachan-Chicago) 
W72-08537 


INSTITUTIONAL  ARRANGEMENTS  FOR  IN- 
TERNATIONAL ENVIRONMENTAL 
COOPERATION. 

National  Academy  of  Sciences,  Washington,  D.C. 

Environ  Mental  Studies  Board. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08540 


AHtPORT  IN  THE  LAKE, 

R.  D.  Harza. 

Limos,  Vol  1 ,  No  1 ,  p  13-20,  Spring  1968.  3  fig. 

Descriptors:  'Airports,  'Lake  Michigan,  'Ecolo- 
gy, 'Environmental  effects,  'Planning,  'Research 
and  development,  Employment  opportunities, 
Recreation,  Economics,  Water  quality,  Illinois. 
Identifiers:  'Chicago  (111),  Multi-discriplines, 
Noise  pollution,  Ground  traffic. 

Controversial  aspects  are  discussed  of  the 
proposed  airport  in  Lake  Michigan  suggested  by 
the  City  of  Chicago.  Three  basic  assumptions  are 
contained  in  the  discussion.  (1)  Chicago  needs  a 
third  major  airport.  (2)  Any  major  civic  project  of 
the  great  magnitude  of  a  modern  airport  will  in- 
evitably have  some  environmental  and  ecological 
impacts.  (3)  There  is  a  possibility  of  creating 
beneficial  people-serving  public  works  projects  in 
Lake  Michigan.  In  considering  the  environmental 
impact  of  this  proposed  airport  on  the  Chicago 
area,  five  points  are  discussed:  noise,  employ- 
ment, recreation,  area  economic  development, 
and  ground  traffic  and  access.  The  ecological  im- 
pact of  the  airport  falls  into  two  categories:  effect 


on  water  quality,  and  effect  on  aquatic  organisms. 
The  proposal  is  still  in  the  planning  stages.  Further 
steps  will  include:  study  of  the  various  alignments 
and  modes  of  access  systems;  the  initiation  of  a  se- 
ries of  detailed  studies  of  the  ecological  and  en- 
vironmental effects  that  the  airport  will  have;  the 
development  of  more  detailed  planning  for  the  ac- 
cess, passenger-handling,  and  aviation  facilities  at 
the  airport;  and  further  engineering  studies  cover- 
ing the  design  and  construction  of  the  major 
marine  structures  themselves.  Some  multi-discipli- 
nary planning  agency  or  organization  may  be 
developed  to  insure  the  most  effective  integration 
of  all  considerations  involved.  The  benefits  of- 
fered by  a  Lake  Michigan  setting  offer  a  unique 
opportunity  to  have  the  most  beautiful,  efficient, 
quiet,  and  useful  airport  in  any  major  American 
city.  The  airport  will  be  compatible  with  protection 
and  enhancement  of  the  ecology  of  the  Chicago 
area.  (See  also  W72-08542)  (Strachan-Chicago) 
W72-08541 


ANOTHER  VIEW  OF  THE  LAKE  AIRPORT, 

F.  Blum. 

Limos,  Vol  3,  No  3,  p  21-27,  Fall  1970. 1  fig. 

Descriptors:    'Airports,    'Lake   Michigan,    'En- 
vironmental effects,  'Ecology,  'Planning,  Safety, 
Weather,  Conservation,  Illinois. 
Identifiers:    'Chicago  (Bl),   Accessibility,   Rock 
quarry,  Structural  hazards,  Disruption. 

An  opposition  view  to  the  proposed  airport  in 
Lake  Michigan  is  presented.  The  report  by  the 
Harza  Engineering  Company,  entitled,  'A  Summa- 
ry of  Engineering  Studies  for  a  Lake  Michigan  Air- 
port Site'  concludes  that  an  airport  located  in  the 
lake  is  technically  feasible.  This  report  is 
criticized,  issues  discussed  are  accessibility, 
ecology,  rock  quarry  in  the  lake,  air  safety  and 
weather  conditions,  structural  hazards,  and 
disruptions  of  lakefront  and  adjacent  communi- 
ties. It  can  be  demonstrated  that  an  airport  close  to 
the  Chicago  Loop  area  is  not  the  most  accessible 
area  to  the  preponderance  of  Chicago  area  air  pas- 
sengers. It  is  clear  that  the  City  has  no  intention  of 
generating  any  ecological  studies  prior  to  the  ap- 
proval of  the  airport  located  in  the  lake.  The  ef- 
fects of  special  weather  conditions  on  an  airport 
located  on  a  body  of  water  can  produce  serious 
safety  problems.  The  proposed  polder-dike  con- 
struction has  not  been  proven  to  be  completely 
safe.  The  proposed  airport  will  generate  a  massive 
complex  of  related  facilities  which  could  virtually 
devastate  the  lakefront  and  adjacent  communities. 
(See  also  W72-08541)  (Strachan-Chicago) 
W72-08542 


INTERNATIONAL  ASPECTS  OF  MAN'S  EF- 
FECT UPON  ENVIRONMENT, 

National  Academy  of  Sciences,  Washington,  D.C. 
R.  Revelle. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  379,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Summary  Report  of  the  Ad 
Hoc  Committee  of  the  National  Academy  of 
Sciences  on  Environmental  Aspects  of  Foreign 
Assistance  Programs,  January,  1970.  14  p. 
AID/csd-1122. 

Descriptors:   'Population,  Pollutants,   'Environ- 
mental effects,  Diseases,  'Water  pollution  con- 
trol,    Foreign     countries,     'Foreign     projects, 
'Foreign  research. 
Identifiers:  'Less  developed  countries. 

A  very  broad  range  of  man's  activities  can  adver- 
sely affect  his  environment.  Among  these  are  land 
alteration  projects  which  are  one  of  the  principal 
activities  of  the  Agency  for  International  Develop- 
ment (AID)  under  its  capital  assistance  programs. 
A  second  class  of  problems  has  arisen  from  the  in- 
troduction of  pollutants  into  the  environment  by 
man,  either  deliberately  or  as  a  side  consequence 
of  industrial  and  agricultural  activities.  Also,  un- 
precedented population  growth  and  the  technolog- 
ical revolution  have  brought  about  a  large-scale 
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migration  from  farm  to  urban  areas  in  many  less 
developed  countries.  This  rapid  urbanization  has 
almost  overwhelmed  the  sewage,  water  supply  and 
transportation  systems,  and  the  housing  capacities 
of  the  cities  in  these  countries.  As  a  result  of  these 
environmental  problems  AID  should  give  priority 
attention  to  several  areas.  A  thorough  review 
needs  to  be  made  of  the  environmental  effects  of 
pesticides  and  other  biocides  under  conditions  in 
which  they  will  be  used  in  the  developing  coun- 
tries. The  environmental  interactions  of  engineer- 
ing projects  like  dams  need  to  receive  detailed 
evaluations,  and  greater  research  efforts  need  to 
be  made  toward  finding  cures  for  'environmental' 
diseases  like  schistosomiasis.  Also,  the  environ- 
mental consequences  of  urban-rural  displacement 
should  receive  greater  attention.  (Settle- Wiscon- 
sin) 
W72-08600 


HIDDEN  LAKE,  FRESNO  RIVER  BASIN, 
CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District.  Sacramento,  Calif. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08629 


FULL  SCALE  TESTING  OF  THE  HIGH  SEAS 
OIL  CONTAINMENT  BARRIER  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08630 


HOLLOW  CREEK  WATERSHED  PROJECT, 
SOUTH  CAROLINA  (FINAL  ENVKONMEN- 
TAL  IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08631 


TEKAMAH-MUD  CREEK  WATERSHED, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Soil    Conservation    Service,    Washington,    D.C. 

Watershed  Planning  Div. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-08632 


SPRING  CREEK  CHANNEL  IMPROVEMENT, 
LOCAL  FLOOD  PROTECTION  PROJECT, 
SPRINGDALE,  ARKANSAS  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Tulsa,  Okla. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08633 


VIRGINIA  BEACH,  VIRGINIA-BEACH  ERO- 
SION CONTROL  AND  HURRICANE  PROTEC- 
TION (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Norfolk,  Va. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08634 


MIAMI  HARBOR,  FLORHM-NAVIGATION 
(DRAFT  ENVmONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Jacksonville,  Fla. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08635 


CORNUDAS,  NORTH  AND  CULP  DRAWS 
WATERSHED,  TEXAS,  AND  NEW  MEXICO 
(DRAFT  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08636 


RED  LICK  CREEK  WATERSHED,  KENTUCKY 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08637 


MATAGORDA  SHIP  CHANNEL,  TEXAS-MA- 
INTENANCE DREDGING  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08638 


NEW  HOPE  LAKE,  NORTH  CAROLINA 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Wilmington,  N.C. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08639 


STARKWEATHER  WATERSHED,  NORTH 
DAKOTA  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08640 


COTTONWOOD  CREEK  DAM,  IDAHO,  PRO- 
JECT (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08665 


WATERLOO,  IOWA,  LOCAL  PROTECTION 
PROJECT  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Rock  Island,  Dl. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08666 


TYRONE,  BLAIR  COUNTY,  PENNSYLVANIA- 
LOCAL  FLOOD  PROTECTION  PROJECT 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08667 


CORPUS  CHRISTI  SHD?  CHANNEL,  PORT 
ARANSAS  BREAKWATER,  TEXAS  (FINAL  EN- 
VHtONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08668 


NAVIGATION  PROJECT,  CATSKHX  CREEK, 
NEW  YORK  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08669 


EAST  FORK  LAKE,  EAST  FORK  MIAMI 
RIVER,  OHIO  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08670 


BLUE  EYE  CREEK  WATERSHED  PROJECT, 
ALABAMA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08671 


LOS  ESTEROS  RESERVOIR,  SANTA  ROSA, 
NEW  MEXICO  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Albuquerque,  New  Mex. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-08672 


SMALL  FLOOD  PROTECTION  PROJECT  ON 
MILL  CREEK,  KENTUCKY,  OHIO  RIVER 
BASIN  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08673 


1971    PROGRAM    OF    THE    GREAT    LAKES 
RESEARCH  CENTER. 

Lake  Survey  Center,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08717 


SHD?  CANALS  AND  AQUATIC  ECOSYSTEMS, 

National  Marine  Fisheries  Service,  Washington, 

D.C. 

I.  W.  Aron,  and  H.  S.  Smith. 

Science  Wash.  Vol  1 74,  No  4004,  p  1 3-30. 1 97 1 . 

Identifiers:    Aquatic    life,    'Ecosystems,    'Ship 

canals,  Sea  level  canals. 

Equilibrium  has  not  been  achieved  since  the  Erie, 
Well  and  the  Suez  canals  were  built.  These  exam- 
ples serve  as  a  backdrop  to  speculations  about  the 
biological  implications  of  the  proposed  sea  level 
canal  in  Central  America.-Copyright  1972,  Biolog- 
ical Abstracts,  Inc. 
W72-08780 


BUFFALO  CREEK  AT  MEADOW  GROVE, 
NEBRASKA-LOUP  RIVER  FLOOD  CONTROL 
PROJECT,  COLUMBUS,  NEBRASKA  (FINAL 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Neb. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08827 


FLOOD     CONTROL     PROJECT,     RONDOUT 
CREEK  AND  WALLKILL  RIVER,  NEW  YORK 
AND    NEW   JERSEY;    (SOUTH    ELLENVILLE, 
N.Y.)  RONDOUT  CREEK  BASIN,  AND  SAND- 
BURG CREEK,  NEW  YORK  (FINAL  ENVHtON- 
MENTAL  IMPACT  STATEMENT). 
Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-08828 


SNAGGING  AND  CLEARING  PROJECT,  PAINT 
CREEK  AT  PAX,  WEST  VIRGINIA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT), 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08829 


PAPILLION  CREEK  AND  TRD3UTARD3S, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-08831 


BUFFALO  CREEK  AT  MEADOW  GROVE, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-08836 


A    TOUGHER    DRIVE    TO    CLEAN    UP    ATR, 
WATER. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-08840 
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BRISTOL  HARBOR  BREAKWATER,  BRISTOL 
HARBOR,  RHODE  ISLAND  (FINAL  ENVTRON- 
MENTAL  IMPACT  STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-08843 


YELLOW  CREEK  PORT  PROJECT  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Tennessee  Valley  Authority,  Chattanooga. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08845 


HEADWATERS-YELLOW     RTVER     PROJECT 
MEASURE,  GWINNETT  COUNTY  RESOURCE 
CONSERVATION  AND  DEVELOPMENT  PRO- 
JECT,  GEORGIA   (FDSAL   ENVntONMENTAL 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Lawrenceville,  Ga. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08846 


PROPOSED  PRINCD7LES  AND  STANDARDS 
FOR  PLANNING  WATER  AND  LAND 
RESOURCES  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Water  Resources  Council,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  224D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December 21, 1971. 17p. 

Descriptors:  'Environmental  effects,  *Water 
resources  development,  'Standards,  'Water  pol- 
icy, Planning,  Project  planning,  Long-term 
planning,  Decision  making,  Estimated  benefits, 
Economic  justification,  Institutions,  River  basin 
development,  Regional  analysis,  Social  aspects, 
Water  quality,  Evaluation,  Assessments. 
Identifiers:  'Environmental  impact  statements, 
'National  Environmental  Policy  Act. 

The  proposed  principles  and  standards  are  to  be 
established  for  planning  the  use  of  water  and  land 
resources  of  the  United  States  through  plans 
which  would  be  directed  to  improvement  of  the 
quality  of  life.  Objectives  of  the  plans  include 
enhancement  of  national  economic  development, 
environmental  quality,  and  regional  development. 
Beneficial  and  adverse  effects  would  be  displayed 
for  each  alternative  plan,  objective,  and  social  fac- 
tor. A  system  of  accounts  would  be  established  to 
compare  the  effects  of  each  plan  on  various  objec- 
tives. Actual  planning  processes  are  outlined.  Cost 
allocation,  reimbursement,  and  application  of  the 
discount  rate  are  dealt  with.  The  principles  and 
standards  herein  set  forth  would  govern  all  federal 
participation  in  water  and  land  resource  programs. 
The  evaluation  process  would  assess  beneficial 
and  adverse  effects  of  alternative  plans  with 
respect  to  each  objective  and  would  fully  conform 
to  the  National  Environmental  Policy  Act  of  1969. 
The  process  of  formulating  plans  and  applying  the 
proposed  principles  and  standards  is  detailed. 
(Grant-Florida) 
W72-08847 


CHOPTANK  RIVER,  CAROLINE  COUNTY, 
MARYLAND  (DRAFT  ENVKONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer,  District,  Baltimore,  Md. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08849 


MT.    ELBART    PUMPED-STORAGE    POWER- 
PLANT   FRYING   PAN-ARKANSAS   PROJECT, 
COLORADO   (FINAL   ENVIRONMENTAL   IM- 
PACT STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08C. 
W72-08850 


CLIFTY  CREEK  LAKE,  CLIFTY  CREEK, 
WABASH  RTVER  BASIN,  INDIANA  (DRAFT 
ENVntONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-08852 


MISSISSD7PI  RTVER,  EAST  BANK,  WARREN 
TO  WILKINSON  COUNTIES,  MISSISSD7PI, 
VICKSBURG-  YAZOO  AREAS  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08853 


THE  VITALITY  OF  THE  NAVIGABILITY 
CRITERION  IN  THE  ERA  OF  ENVmONMEN- 
TALISM, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-08854 


ENVIRONMENTAL    QUALITY    AND    WATER 
DEVELOPMENT, 

California  Univ.,  Davis.  Div.  of  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08874 


THE  RTVER  NILE  ECOLOGICAL  SYSTEM:  A 
STUDY  TOWARDS  AN  INTERNATIONAL  PRO- 
GRAMME, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Botany. 
M.  Kassas. 

Biological  Conservation,  Vol.  4,  No.  1,  p  19-25, 
October  1971. 1  fig,  19  ref. 

Descriptors:  'River  basins,  'Ecosystems,  'Arid 
lands,  'Water  resources  development,  'Regional 
analysis,  Geomorphology,  Land  forming,  Land 
use,  Natural  resources,  Water  conservation, 
Vegetation  effects,  Erosion,  Sedimentation, 
Planning,  Management,  International  waters, 
Human  populations,  Epidemiology. 
Identifiers:  'Africa,  'Nile  River,  'Desertification, 
'Artificial  balance. 

A  river  comprises  a  hydrological  system  which  is 
intensively  studied,  and  an  ecological  system 
which  is  wider  in  extent  and  more  structurally 
complex  but  usually  little  studied.  The  basin  of  the 
River  Nile  is  about  2.9  million  sq  km  in  area  and 
encompasses  an  enormous  ecological  region  com- 
prising most  of  central  and  northeastern  Africa. 
Within  this  broad  region  the  Nile  is  not  merely  a 
river  but  also  a  complex  system  comprising  vari- 
ous water  bodies  (marshes,  swamps,  lakes,  canals, 
drains,  etc.)  and  various  landforms  (highlands, 
plains,  valleys,  etc.).  The  geomorphic  record  of 
the  Nile  Basin  is  varied  and  complex.  Natural 
agencies  influencing  it  include  geomorphic 
processes,  especially  erosion  and  sedimentation, 
climatic  changes,  and  tectonic  events.  Man's  in- 
fluences on  the  river  include  barrages,  dams  and 
various  diversion  systems.  Future  projects  will 
drain  swamps,  impound  more  water,  dry  up  up- 
stream rivulets  and  influence  various  forms  of 
land  use  so  as  to  increase  the  total  sum  of  erosion, 
overgrazing,  and  desertification.  Man  has 
managed  to  destroy  the  natural  balance  but  has  in- 
variably failed  to  replace  it  by  an  artificial  balance. 
Epidemics,  pests  and  other  diasters  may  result 
from  ecological  imbalances  exacerbated  by  un- 
wisely used  modern  technology.  An  outline  is 
presented  for  a  rational  program  of  international 
management  of  the  river  basin.  (Casey-Arizona) 
W72-08894 


SOME  ENVreONMENTAL  CONSDDERATIONS 
EM  THE  SITING  OF  NUCLEAR  POWER  REAC- 
TORS ALONG  THE  CALIFORNIA  COAST, 

California  Univ.,  Santa  Barbara.  Dept.  of  Geog- 
raphy. 
P.  F.  Mason. 

Geography,  Vol.  56,  No.  253,  p  335-337, 
November  1971.  1  fig. 


Descriptors:  'Nuclear  powerplants,  'Nuclear 
reactors,  'Nuclear  wastes,  'Radioactive  wastes, 
•California,  Coasts,  Geomorphology, 

Earthquakes,  Landslides,  Air  pollution. 
Identifiers:  'Population  pressures. 

One  of  the  acknowledged  necessities  of  the  urban- 
industrial  society  that  has  become  the  landscape- 
dominant  in  California  is  electricity.  By  1990 
power  consumption  will  be  4  times  current  levels. 
This  is  not  only  because  of  rapid  population  in- 
crease but  also  because  of  steady  increases  in  per 
capita  consumption  of  electricity.  To  meet  this 
ever-increasing  demand  the  California  power  com- 
panies have  become  committed  to  nuclear  energy 
as  a  basis  for  power  generation.  A  total  of  12 
nuclear  reactors  are  operative,  under  construction 
or  planned  for  siting  along  the  California  coast 
within  the  next  2  decades.  Coastal  waters  will  be 
used  for  generator  cooling.  Under  normal  opera- 
tion, radioactive  material  is  slowly  released  to  air 
and  water  in  amounts  considered  by  the  AEC  to  be 
below  measurable  harm  to  man.  If  technical 
failures  occur,  for  one  reason  or  another,  the 
amounts  of  radioactivity  released  could  be  disas- 
trous. Some  80%  are  situated  in  either  densely 
populated  areas  or  in  rapidly  growing  regions.  In- 
vestigation of  seismic,  geo morphologic  and  at- 
mospheric environmental  factors  reveal:  (1)  50% 
are  situated  on  active  fault  zones;  (2)  all  are  situ- 
ated in  areas  of  major  landslide  severity;  (3)  25% 
are  located  in  areas  now  suffering  air  stagnation 
and  air  pollution.  (Casey- Arizona) 
W72-08896 


CLIMATE-ENGINEERING       SCHEMES       TO 
MEET  A  CLIMATIC  EMERGENCY, 

British    Meteorological    Office,    Bracknell    (En- 
gland). 

For  primary  bibliographic  entry  see  Field  03B. 
W72-08900 


GLOBAL  CLIMATE  CHANGE  AND  THE  IM- 
PACT OF  A  MAXIMUM  SEA  LEVEL  ON 
COASTAL  SETTLEMENT, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Geog- 
raphy. 
R.  J.  Kopec. 

Journal  of  Geography,  Vol.  70,  No.  1,  p  541-550, 
December  1971.  2  fig,  2  tab,  16  ref. 

Descriptors:  'Carbon  dioxide,  'Heating,  'Melt- 
ing, 'Floods,  Climatic  data,  Oceans,  Polar  re- 
gions, Heat  exchange,  Energy  budget,  'Air  pollu- 
tion effects,  Air  environment,  Environmental  ef- 
fects, Mode  of  Action,  Human  populations,  Solar 
radiation. 

Identifiers:  'Global,  'Global  heat  balance,  'Gla- 
cial melting,  'Global  warming. 

Many  think  that  a  global  warming  will  soon  be  un- 
derway because  of  the  effect  of  increasing  at- 
mospheric carbon  dioxide  which  will  serve  to  im- 
balance the  earth's  energy  budget  by  curtailing 
outgoing  infrared  radiation.  The  root  causes  of  the 
phenomenon  are  man's  activities.  This  article  ac- 
cepts the  premise  of  warming.  By  2050  A.D.,  most 
of  the  world's  supplies  of  fossil  fuels  will  have 
been  burned.  Mean  global  temperature  will  have 
risen  an  estimated  3.5  degrees  C  to  6.0  degrees  C 
which  would  be  sufficient  to  melt  the  polar  ice 
caps.  A  chain  of  circumstances  will  have  been  set 
in  motion  culminating  in  a  net  decrease  of  about 
17%  of  the  land  surface.  The  east  coast  of  North 
and  South  America  would  be  severely  dimished, 
as  would  be  central  Australia,  western  Europe, 
much  of  the  Soviet  Union,  and  the  'cradles'  of 
human  population,  the  heavily  populated  Hwang 
Ho  and  Yangtze  Kiang  valleys  in  China  and  the 
Ganges-Brahmaputra  lowlands  of  India  and 
Pakistan.  Assuming  a  world  population  of  14.3  bil- 
lion at  that  time,  extrapolated  from  current  birth 
rates,  population  density  will  grow  from  55  to  300 
people/sq  mi,  but  in  terms  of  arable  land,  it  will  be 
2500  people/sq  mi.  (Casey-Arizona) 
W72-08902 
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THE  CASE  FOR  THE  ENVIRONMENT, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-08962 


NATURE  AND  MAN  AND  WATER, 

Congress,  Washington,  D.C;  and  Committee  on 

Public  Works  (U.  S.  House). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-08973 


WALT  DISNEY  WORLD  AND  THE  ENVHtON- 
MENT:  AN  ECOLOGICAL  CHALLENGE  IN 
CENTRAL  FLORIDA, 

Walt  Disney  World,  Orlando,  Fla. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-08979 


INTERNATIONAL  ENVIRONMENTAL 

DAMAGE  CONTROL:  SOME  PROPOSALS  FOR 
THE  SECOND  BEST  OF  ALL  POSSIBLE 
WORLDS, 

Kentucky  Univ.,  Lexington.  School  of  Law. 
S.  J.  Vasek. 

Kentucky  Law  Journal,  Vol.  59,  p  673-718,  1971. 
160  ref. 

Descriptors:  'International  law,  *Law  of  the  sea, 
'International  waters,  'Governmental  interrela- 
tions, Legal  aspects,  Treaties,  Water  pollution,  In- 
ternational commissions,  Oil  pollution,  Radioac- 
tivity, Jurisdiction,  United  Nations,  Technology, 
Priorities,  Continental  shelf,  Environmental  ef- 
fects, Political  aspects,  Political  constraints, 
Water  pollution  control. 

Recent  conventions  have  produced  debate  over 
the  type  of  international  regime  needed  to  control 
pollution.  Causes  of  international  pollution,  a 
framework  for  legal  analysis,  the  effectiveness  of 
the  existing  international  system,  and  some 
changes  are  discussed.  Environmental  protection 
is  accorded  different  priorities  by  underdeveloped 
nations,  who  pollute  to  become  industrialized, 
than  by  industrial  nations,  who  work  to  limit  pollu- 
tion. International  environmental  interrelation- 
ships should  be  recognized  and  coordinated. 
Although  a  nation  is  sovereign  over  domestic  acts, 
where  such  acts  cause  environmental  damage  to 
another  state,  the  polluting  nation  is  deemed 
responsible.  States  with  lax  pollution  controls  at- 
tract industry  which  uses  such  laws  to  derive 
economic  gain.  The  question  in  such  cases  is  when 
does  even  internal  pollution  become  an  interna- 
tional concern.  Also  analyzed  is  the  consequence 
of  polluting  areas  res  communis  or  res  nulles  such 
as  dumping  nerve  gas  on  the  high  seas.  Presently, 
international  cooperation  is  limited  in  this  area  to 
the  Limited  Test  Ban  Treaty  and  the  Convention 
on  Prevention  of  Pollution  of  the  Sea  by  Oil.  An  in- 
ternational sovereign  respecting  international  en- 
vironmental matters  such  as  the  International 
Seabed  Authority  is  considered  desirable.  (Ilkson- 
Florida) 
W72-09030 


LA  FARGE  LAKE,  KICKAPOO  RIVER, 
WISCONSIN  (DRAFT  ENVHtONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District.  St.  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09032 


SMALL  FLOOD  PROTECTION  PROJECT, 
NORTH  FORK,  NOI.IN  RIVER  HODGEN- 
VILLE,  KENTUCKY  (FINAL  ENVHtONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09033 


THE  NAVIGATION  PROJECT,  BRISTOL 
MARINA,  DELAWARE  RIVER,  BUCKS  COUN- 
TY, PENNSYLVANIA  (FTNAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09034 


CHENA  RIVER  LAKES  FLOOD  CONTROL 
PROJECT,  FAIRBANKS,  ALASKA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Anchorage,  Alaska. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09035 


WINTER  OROGRAPHIC  CLOUD  MODIFICA- 
TION EXPERIMENT  IN  THE  ROCKY  MOUN- 
TAINS OF  COLORADO  (FINAL  ENVHtONMEN- 
TAL IMPACT  STATEMENT). 

National  Science  Foundation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-09040 


SAN  ANTONIO  CHANNEL  IMPROVEMENT, 
SAN  ANTONIO  RIVER  AND  TRIBUTARIES, 
TEXAS  (FTNAL  ENVHtONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09041 


FORT  MYERS  BEACH  CHANNEL,  FLORIDA- 
-NAVIGATION  (FTNAL  ENVHtONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Jacksonville,  Fla. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09042 


GREAT  LAKES  CONNECTING  CHANNELS- 
-WroENTNG  AND  DEEPENING  BENDS  IN  ST. 
MARYS  RIVER,  MICHIGAN-PHASE  I  (FINAL 
ENVHtONMENTAL  IMPACT  STATEMENT). 

United  States  Lake  Survey,  Detroit,  Mich. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09043 


GEOTHERMAL  LEASING  PROGRAM  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Department  of  the  Interior,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-09044 


ENVIRONMENTAL  PROTECTION-THE  CON- 
SERVATION COMMISSION  APPROACH, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Govern- 
ment. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09048 


IMPORTATION  OF  LIQUEFTED  NATURAL 
GAS  UNDER  THE  NATURAL  GAS  ACT  (DRAFT 
ENVHtONMENTAL  IMPACT  STATEMENT). 

Federal  Power  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08C. 
W72-09052 


VERMILION    HARBOR,    OHIO    (DRAFT    EN- 
VHtONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Buffalo,  N.Y. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-09053 


RAILROAD  CLOSURE  STRUCTURE,  BEACH 
CITY  LAKE,  SUGAR  CREEK,  OHIO  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09054 


HOUSTON  SHD7  CHANNEL,  TEXAS-MAI- 
NTENANCE DREDGING  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09055 


BROOMFTELD,  COLORADO  WATER  TRANS- 
MISSION LINE,  PROJECT  WSP  CO-08-00-0110, 
BROOMFTELD,  COLORADO  (DRAFT  EN- 
VHtONMENTAL IMPACT  STATEMENT). 

Department  of  Housing  and  Urban  Development, 

Denver,  Colo.  Region  VIII. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-09056 


CORTE  MADERA  CREEK  FLOOD  CONTROL 
PROJECT,  MARIN  COUNTY,  CALBFORNIA 
(DRAFT  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09057 


TOCKS  ISLAND  LAKE  PROJECT,  DELAWARE 
RIVER,  NEW  JERSEY,  NEW  YORK,  PENNSYL- 
VANIA (FTNAL  ENVHtONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09058 


SPEWRELL  BLUFF  LAKE,  FLINT  RIVER, 
GEORGIA  (DRAFT  ENVHtONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-09059 


07.  RESOURCES  DATA 
7A.  Network  Design 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILrnES  AND  RELATED 
STUDIES. 

Agricultural  Research  Service,  Washington,  D.C. 

Soil  and  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08903 


THE  RELATIVE  EFFICIENCY  OF  THE  DENSI- 
TY OF  RAIN-GAGE  NETWORKS, 

Institute    for    Land    and    Water    Management 

Research,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08940 


7B.  Data  Acquisition 


MONITORING  EARTH  RESOURCES  FROM 
AIRCRAFT  AND  SPACECRAFT, 

California  Univ.,  Berkeley.  Forestry  Remote 
Sensing  Lab. 

R.  N.  Colwell,  J.  D.  Lent,  D.  M.  Cameggie,  R.  R. 
Thaman,  and  C.  E.  Poulton. 
Available  from  GPO,  Washington,  D.  C.  20402  - 
Price  $4.00.  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275, 1971 .  170  p. 

Descriptors:  'Remote  sensing,  'Satellites  (Artifi- 
cial), 'Aerial  photography,  Data  collections,  Sur- 
veys,   Mapping,    Photogrammetry,   Instrumenta- 
tion, Monitoring. 
Identifiers:  Data  requirements. 

The  need  for  earth  resource  surveys  and  the  value 
of  aircraft  and  spacecraft  as  the  platforms  from 
which  to  make  such  surveys  are  reviewed.  Accu- 
rate discrimination  of  some  important  earth 
resource  features  (timbered  and  agricultural  lands; 
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vegetated  and  fallow  fields)  is  possible  even  on  in- 
dividual blackeand-white  space  photos.  Many 
more  earth  resource  features  are  identifiable  on 
Infrared  Ektachrome  space  photos  (bottomland 
hardwood  stands,  pine-hardwood  stands,  and  cer- 
tain individual  crop  types).  The  interval  necessary 
between  successive  photographic  missions  must 
be  selected  in  light  of  the  particular  resources 
being  inventoried  and  the  magnitude  of  change 
that  must  be  determined.  Interpretation  of  vegeta- 
tion resources  using  Infrared  Ektachrome  film  was 
generally  superior  to  that  made  using  any  of  the 
black-and-white  films.  Operational  earth  resource 
surveys  should  be  made  by  means  of  a  multistage 
sampling  technique  that  employs  spacecraft,  air- 
craft, and  ground  observations.  Cloud  cover  is 
likely  to  be  the  most  serious  deterrent  to  the  mak- 
ing of  operational  resource  surveys  on  photog- 
raphy taken  from  either  aircraft  or  spacecraft.  See 
W72-08491  thruW72-08499)(Knapp-USGS) 
W72-O8490 


ADDITIVE-COLOR  IMAGE  ENHANCEMENT- 
-TECHNIQUES  AND  EQUD7MENT, 

California    Univ.,    Berkeley.    Forestry    Remote 
Sensing  Lab. 
J.  D.  Lent. 

In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275,  p  9-14,  1971.  5 
fig,  1  ref . 

Descriptors:  'Remote  sensing,  *Aerial  photog- 
raphy, *Photogrammetry,  'Instrumentation, 
•Photometry,  Spectroscopy,  Terrain  analysis, 
Mapping,  Surveys,  Infrared  radiation,  Data  collec- 
tions, Monitoring. 

Identifiers:  Color  enhancement,  Image  enhance- 
ment. 

Image  enhancement  consists  of  a  number  of  spe- 
cialized remote-sensing  techniques  designed  to 
help  extract  useful  information  from  multiband 
images.  The  purpose  of  enhancement  usually  is  to 
increase  the  total  amount  of  information  that  is 
derivable  from  the  raw  data  and  to  facilitate  the 
data  extraction  process.  When  additive-color 
image-enhancement  techniques  are  employed, 
these  objectives  usually  are  realized  by 
highlighting  subtleties  in  image  tones.  Such 
enhancements  can  be  accomplished  by  either  opti- 
cal or  electronic  means.  The  most  common  form 
of  additive-color  enhancement  employs  an  optical 
combiner'  and  involves  the  use  of  a  set  of  black- 
and-white  multiband  images  (transparencies)  all 
showing  the  same  scene.  Each  image  is  projected 
by  means  of  a  light  beam  that  has  a  particular  hue 
because  a  colored  filter  is  placed  in  its  path.  These 
color  images  are  then  superimposed  on  the  view- 
ing screen  to  form  a  single  color  image.  The  colors 
thus  exhibited  on  the  composite  image  are  a  func- 
tion of  the  image  densities  on  the  respective  mul- 
tiband transparencies  and  the  color  values  of  the 
filters  through  which  the  transparencies  are  pro- 
jected. Electronically  controlled  additive-color 
enhancement  systems,  although  considerably 
more  complex  and  expensive  to  develop  than  opti- 
cal systems,  offer  the  image  analyst  greater  flexi- 
bility in  interpreting  his  data.  (See  also  W72-08490) 
(Knapp-USGS) 
W72-08491 


ANALYSIS  OF  EARTH  RESOURCES  IN  THE 
PHOENIX,  ARIZONA,  AREA, 

California  Univ.,  Berkeley.  Forestry  Remote 
Sensing  Lab. 

D.  M.  Carneggie,  L.  R.  Pettinger,  and  C.  M.  Hay. 
In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275,  p  15-64,  1971. 
27  fig,  24  plate,  17  tab,  14  ref. 

Descriptors:  'Aerial  photography,  'Satellites  (Ar- 
tificial), 'Remote  sensing,  'Photogrammetry, 
•Arizona,  Mapping,  Terrain  analysis,  Instrumen- 
tation, Surveys,  Data  collections,  Crops,  Forages. 
Identifiers:  'Phoenix  (Ariz). 


Earth  resources  near  Phoenix,  Arizona,  were  stu- 
died using  Apollo  9  photography  and  sequential 
high-altitude  photography.  The  studies  include 
agricultural,  range,  geologic,  hydrologic,  and  cul- 
tural resources.  Some  crop  types  were  easily  dis- 
criminated on  the  basis  of  their  tone  values  on 
panchromatic  photographs.  Multiband  and  mul- 
tidate  color  composite  images  prepared  by  optical 
and  electronic  systems  were  compared.  In  some 
cases  the  identification  of  a  crop  was  facilitated  by 
interpretation  of  an  enhanced  image.  Acceptable 
estimates  of  crop  area  can  be  made  from  the  space 
photographs.  Some  soil-type  boundaries  and  the 
effect  on  crop  growth  of  soil  conditions  were  easi- 
ly detected  in  high-altitude  photographs.  Wildland 
vegetation  resources  were  also  evaluated  on  the 
space  photographs,  placing  particular  emphasis 
upon  the  forage  resource.  Infrared  Ektachrome 
photographs  proved  to  be  the  most  useful  for  this 
purpose,  since  broad  native  vegetation  types  were 
readily  discerned.  The  prospects  for  delineating 
hydrologic  units,  determining  the  distribution  of 
snowpack,  and  monitoring  reservoir  levels  from 
an  interpretation  of  space  photos  were  in- 
vestigated, and  very  encouraging  results  were  ob- 
tained. (See  also  W72-08490)  (Knapp-USGS) 
W72-08492 


ANALYSIS  OF  AGRICULTURAL  RESOURCES 
IN  THE  BvIPERIAL  VALLEY,  CALDJORNIA, 

California    Univ.,    Berkeley.    Forestry    Remote 
Sensing  Lab. 

R.  R.  Thaman,  and  L.  W.  Senger. 
In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275,  p  65-92,  1971. 
10  fig,  17  tab,  2  ref,  append. 

Descriptors:  'Aerial  photography,  'Satellites  (Ar- 
tificial), 'Remote  sensing,  'Photogrammetry, 
'California,  Mapping,  Terrain  analysis,  Instru- 
mentation, Surveys,  Data  collections,  Crops, 
Forages,  Saline  soils. 
Identifiers:  'Imperial  Valley  (Calif). 

Irrigated  agricultural  lands  are  readily  dif- 
ferentiated from  wildland  and  urban  environments 
on  earth  orbital  photography.  An  analysis  was 
made  of  photographs  taken  by  the  Apollo  9  as- 
tronauts over  the  Imperial  Valley,  California,  and 
of  supporting  high-altitude  photography.  The  pri- 
mary objective  was  to  determine  the  feasibility  of 
making  broad  crop  inventories  on  such  photog- 
raphy. Sequential  or  multidate,  high-altitude  aerial 
photography  can  improve  the  reliability  of  crop 
identifications  or  inventories.  Because  tonal  and 
color  differences  are  of  primary  importance  for 
the  identification  of  crop  types,  the  poorer  resolu- 
tion of  satellite  photography  is  probably  not  a 
major  factor  inhibiting  its  utility  for  studies  of  this 
type.  Small-scale  photography  may  also  be  of 
great  value  for  studies  of  crop  yields  and  field  con- 
ditions resulting  from  such  factors  as  excessive 
salinity  or  pests.  Weather  conditions  over  specific 
target  areas  can  be  monitored  from  both  earth  and 
space  so  that  a  remote-sensing  system  aboard  a 
spacecraft  can  collect  data  whenever  the  condi- 
tions are  optimum.  Costly  changes  in  deployment 
of  aircraft  can  be  avoided  in  this  manner  and  more 
useful  data  obtained.  (See  also  W72-08749)  (K- 
napp-USGS) 
W72-08493 


A  PRELIMINARY  VEGETATIONAL 

RESOURCE  INVENTORY  AND  SYMPOLIC- 
-LEGEND  SYSTEM  FOR  THE  TUCSON-WDL- 
LCOX-FORT  HUACHUCA  TRIANGLE  OF 
ARIZONA, 

Oregon  State  Univ.,  Corvallis. 
C.  E.  Poulton,  B.  J.  Schrumpf ,  and  E.  Garcia- 
Moya. 

In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275,  p  93-109.  1971. 
5  fig,  1  tab,  9  append. 

Descriptors:  'Aerial  photography,  'Mapping, 
'Surveys,      'Satellites      (Artificial),      'Remote 


sensing,  Arizona,  Terrain  analysis,  Photogram- 
metry, Instrumentation,  Crops,  Forages,  Data  col- 
lections. 
Identifiers:  'Tucson  (Ariz). 

Methods  for  mapping  natural  vegetation  involving 
the  application  of  cartographic  principles  and  sym- 
bolic-legend concepts  are  reviewed  for  their  ap- 
plicability to  aerial  and  space  photography.  The 
same  principles  and  concepts,  and  many  of  the 
procedures,  appropriate  to  resource  inventory  and 
analysis  from  large-scale  aerial  photography  are 
applicable  when  space  and  small-scale  high-al- 
titude photographs  are  the  working  material.  Mul- 
tiscale  and  multiseasonal  photography  are  desira- 
ble, or  even  essential,  techniques  in  developing 
thorough  resource  inventories  of  the  type  studied. 
(See  also  W72-08490)  (Knapp-USGS) 
W72-08494 


EVALUATION  OF  WH.DLAND  RESOURCES 
OF  THE  NASA  BUCKS  LAKE  TEST  SITE, 

California    Univ.,    Berkeley.    Forestry    Remote 
Sensing  Lab. 
A.  S.  Benson. 

In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275,  p  111-115, 
1971. 3  fig,  8  plate,  6  ref. 

Descriptors:  'Natural  resources,  'Land 
resources,  'Aerial  photography,  'Remote  sensing, 
'Surveys,  Water  resources  development, 
Mapping,  Recreation,  Forests,  Wildlife,  Land  use. 
Identifiers:  'Wildland  resources,  'Bucks  Lake 
(Calif). 

High-altitude  photography  from  an  altitude  of 
60,000  to  75,000  ft.  can  aid  a  wildland  manager  in 
mapping  types  of  ground  cover  (vegetation),  moni- 
toring changes  in  the  ground  cover  with  sequential 
coverage,  and  selecting  primary  sample  units  for 
more  detailed  study  in  multistage  sampling.  Con- 
ventional low-altitude  photography  (from  an  al- 
titude of  10,000  to  15,000  ft)  also  can  be  used  for 
these  tasks,  but  fewer  high-altitude  photographs 
are  needed  to  cover  the  same  area.  The  100,000- 
acre  NASA  Bucks  Lake  test  site  on  the  west  side 
of  the  Sierra  Nevada  Mountains  of  California  was 
studied  for  5  years.  The  site  contains  a  wide 
variety  of  wildland  resources,  including  timber, 
which  is  the  primary  factor  in  the  economy  of  the 
area;  brush,  which  provides  the  habitat  for  wildlife 
but  in  some  instances  might  profitably  be  replaced 
by  timber;  forage  suitable  for  grazing;  water, 
which  is  becoming  the  most  important  resource; 
and  recreation  areas.  Elevations  vary  from  3600  to 
7000  ft,  thus  providing  a  number  of  climatic 
regimes  that  are  reflected  in  differing  soil  and 
vegetation  types.  Infrared  Ektachrome  was  best 
for  delineating  ground-cover  boundaries,  although 
Pan-25A  was  satisfactory  for  delineating  several 
cover  types.  Except  for  delineating  bodies  of 
water,  watercourses,  and  riparian  hardwoods,  IR- 
89B  proved  unsatisfactory  for  overall  ground- 
cover  typing.  Sequential  photography,  if  taken 
over  a  number  of  years,  will  yield  valuable  infor- 
mation concerning  the  consequences  of  vegetation 
manipulation  and  the  yield  of  snow.  (See  also 
W72-08490)  (Knapp-USGS) 
W72-08495 


A  LAND-USE  CLASSIFICATION  SYSTEM 
FROM  APOLLO  9  PHOTOGRAPHS  FOR  THE 
MISSISSD7PI-LOUISIANA  AREA, 

California  Univ.,  Berkeley.  Forestry  Remote 
Sensing  Lab. 

R.  I.  Welch,  L.  R.  Pettinger,  and  E.  H.  Roberts. 
In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA   SP-275,   p   117-127, 
1971. 6  fig,  2  tab. 

Descriptors:  'Aerial  photography,  'Satellites  (Ar- 
tificial), 'Surveys,  'Terrain  analysis,  'Land  use, 
Mapping,  Photogrammetry,  Instrumentation,  Data 
collections,  Data  processing,  Mississippi,  Loui- 
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Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 


A  mix  of  aerial  and  space  photography  is  far  more 
useful  for  earth  resource  surveys  than  either  type 
alone  if  three  requirements  are  met:  (1)  the  photog- 
raphy is  of  the  'multiband'  type,  (2)  the  charac- 
teristics of  each  kind  of  earth  resource  are  set 
forth  in  some  clear  fashion  such  as  a  photoin- 
terpretation  key,  and  (3)  ground  data  are  collected 
at  representative  locations  throughout  the  area. 
The  Apollo  9  astronauts  obtained  excellent  mul- 
tiband photography  of  the  Mississippi-Louisiana 
area.  Shortly  thereafter,  aerial  photos  were  taken 
of  selected  portions  of  the  area,  and  ground  data 
were  gathered.  This  information  was  used  to 
enhance  the  space  photography  and  also  to  deter- 
mine the  accuracy  with  which  land-use  classifica- 
tions might  be  made  in  this  area  from  such  photog- 
raphy. On  aerial  photography,  it  is  possible  to 
identify  timber  and  agricultural  crop  species,  de- 
tect plant  diseases,  estimate  timber  volumes  and 
crop  yields,  evaluate  range  resource  conditions, 
inventory  wildlife,  delineate  vegetation  and  soil 
boundaries,  and  evaluate  wildlife  habitat.  Space 
photography  can  identify  regional  terrain  and 
vegetation  patterns,  regional  weather  patterns, 
condition  of  watercourses  and  large  bodies  of 
water,  regional  soil  boundaries,  regional  snow 
cover,  and  similar  data  that  would  otherwise 
require  thousands  of  aerial  photos.  (See  also  W72- 
08490)  (Knapp-USGS) 
W72-08496 


MULTISTAGE  SAMPLING  OF  EARTH 
RESOURCES  WITH  AERIAL  AND  SPACE 
PHOTOGRAPHY, 

California    Univ.,    Berkeley.    Forestry    Remote 
Sensing  Lab. 
P.  G.  Langley. 

In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275,  p  129-141, 
1971.  11  fig,  1  tab,  5ref. 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Surveys,  'Mapping,  'Forests,  Photogram- 
metry,  Satellites  (Artificial),  Crops,  Sampling, 
Data  collections,  On-site  data  collections,  Forest 
management. 
Identifiers:  Multistage  sampling. 

Surveying  earth  resources  from  orbiting  satellites 
fitted  with  remote  sensors  offers  the  possibility  of 
obtaining  national,  continental,  or  even  global 
coverage  with  standard  specifications  as  to  al- 
titude, sensors,  and  time.  In  forest  sampling,  use 
of  space  photographs  in  an  inventory  requires 
some  form  of  multistage  sample  design.  The  very 
small  scale  and  relatively  low  resolution  of  satel- 
lite imagery  makes  it  impractical  to  correlate  the 
data  directly  to  ground  measurements.  To  increase 
the  efficiency  of  a  multistage  resource  sample  sur- 
vey using  space  and  aerial  photography,  it  is 
necessary  to  translate  the  remote-sensor  data  to 
information  that  relates  to  the  resources  of  interest 
in  a  particular  survey.  One  way  of  doing  this  is  to 
utilize  multistage  sampling  with  variable  probabili- 
ties of  selection  at  every  stage.  In  such  a 
technique,  the  sampling  probabilities  are  formu- 
lated from  the  additional  information  made  availa- 
ble by  the  increasing  resolution  of  remote-sensor 
data  at  each  sample  stage.  At  the  last  stage,  mea- 
surements are  obtained  on  the  ground.  The  ground 
measurements  are  projected  back  through  the 
sampling  formula  to  obtain  estimates  applicable  to 
the  entire  area  of  interest.  (See  also  W72-08490) 
(Knapp-USGS) 
W72-08497 


THE  USE  OF  SMALL-SCALE  AERIAL 
PHOTOGRAPHY  IN  A  REGIONAL  AGRICUL- 
TURAL SURVEY, 

California  Univ.,  Berkeley.  Forestry  Remote 
Sensing  Lab. 

W.  C.  Draeger,  and  A.  S.  Benson. 
In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA   SP-275,  p   143-149, 
1971.1  fig,  4  tab,  4  ref. 


Descriptors:  'Aerial  photography,  'Surveys, 
•Satellites  (Artificial),  'Crops,  'Arizona,  Photo- 
grammetry,  Mapping,  Data  collections,  On-site 
data  collections,  Wheat,  Barley,  Crop  production, 
Remote  sensing. 
Identifiers:  'Maricopa  County  (Ariz). 

Maricopa  County,  Arizona,  was  the  site  of  exten- 
sive NASA-sponsored  research  designed  to  in- 
vestigate the  potential  usefulness  of  small-scale 
aerial  and  space  photography  in  the  inventory  and 
evaluation  of  agricultural  crops.  The  nature  of 
agricultural  cropland  makes  it  especially  well 
suited  to  such  a  study.  Such  land  consists  of  dis- 
crete fields,  each  of  which  contains  a  fairly 
uniform  crop  that  may  vary  quite  rapidly  in  its 
phenological  characteristics  through  a  seasonal  cy- 
cle. Information  gathered  included  the  category  of 
crop  growing  in  each  field,  the  condition  of  the 
crop,  the  percent  of  the  ground  covered  by  vegeta- 
tion, crop  height,  and  the  direction  of  rows,  if  any. 
The  sampling  error  (standard  error  of  the  estimate 
expressed  as  a  percent  of  the  estimate)  for  barley 
was  11%  and  for  wheat  was  13%,  whereas  the 
figure  for  both  barley  and  wheat  combined  was 
8%;  indicated  that  a  good  deal  of  error  resulted 
from  a  confusion  of  the  two  grain  crops.  (See  also 
W72-08490)  (Knapp-USGS) 
W72-08498 


SIGNIFICANCE  OF  THE  RESULTS  OBTAINED 
IN  RELATION  TO  USER  REQUIREMENTS, 

California    Univ.,    Berkeley.    Forestry    Remote 
Sensing  Lab. 
R.  N.  ColweU. 

In:  Monitoring  Earth  Resources  from  Aircraft  and 
Spacecraft,  National  Aeronautics  and  Space  Ad- 
ministration Report  NASA  SP-275,  p  151-165, 
1971.  3  tab,  7  ref. 

Descriptors:  'Remote  sensing,  'Satellites  (Artifi- 
cial), 'Aerial  photography,  Data  collections,  Sur- 
veys,   Mapping,    Photogrammetry,    Instrumenta- 
tion, Monitoring. 
Identifiers:  Data  requirements. 

A  few  important  earth  resource  features  are  con- 
sistently identifiable,  even  on  individual  frames  of 
black-and-white  photography  taken  by  the  Apollo 
9  astronauts.  Many  more  earth  resource  features 
are  identifiable  on  the  matching  frames  of  Infrared 
Ektachrome  photography.  The  accuracy  with 
which  these  features  can  be  identified  is  improved 
in  some  instances  through  the  use  of  optical  or 
electronic  equipment  which  produces  a  single 
color-enhanced  image  from  two  or  three  matching 
frames  of  multiband  black-and-white  photog- 
raphy. There  are  important  user  requirements  for 
the  various  types  of  information  derivable  from 
space  photography.  Acquisition  of  much  of  the  ad- 
ditional information  that  is  desired  probably  can 
be  facilitated  in  the  future  through  proper  use  of 
multiband  space  photography  of  the  type  acquired 
on  the  Apollo  9  mission.  (See  also  W72-08490)  (K- 
napp-USGS) 
W72-08499 


USE  OF  TIME-LAPSE  PHOTOGRAPHY  EQUIP- 
MENT FOR  HYDROLOGIC  STUDIES, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  R.  Beck. 

Geological  Survey  Open-file  Report,  September 

20, 1971. 10  p,  10  fig. 

Descriptors:  'Automation,  'Photography,  'Data 

collections,  'Hydrologic  data,  Terrain  analysis, 

Geomorphology,  Gullies,  Beaches,  Beach  erosion, 

California. 

Identifiers:  'Photography  (Time-lapse). 

Equipment  used  for  recording  hydrologic  events 
photographically  on  a  controlled  time  scale  in- 
cludes a  16- mm  motion-picture  camera,  batteries, 
and  associated  intervalometer  hardware.  Variables 
that  affect  operation  of  the  equipment,  and  which 
are  used  to  turn  the  equipment  on  and  off  upon  de- 
mand, are  sunlight  intensity,  rainfall,  and  time.  A 


15- minute  silent  motion  picture  was  made  from  the 
time-lapse  film  installed  at  Bolinas  Lagoon, 
California.  This  film  shows  sand  erosion  and 
deposition  on  the  Stinson  Beach  Spit  during  the 
period  January  1968  to  July  1969.  (Knapp-USGS) 
W72-08507 


RELIABILITY  OF  SALINITY  SENSORS  FOR 
THE  MANAGEMENT  OF  SOIL  SALINITY, 

Agricultural  Research  Service,  Riverside,  Calif. 
Soil  and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-08522 


FEASIBILITY  STUDY  OF  WATER  RESOURCE 
POLLUTANT  IDENTIFICATION  BY  DIGITAL 
COMPUTER  IDENTIFICATION  OF  REMOTE 
INFRARED  SENSOR  SPECTRAL  SIGNATURES, 

Clemson  Univ.,  S.  C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08592 


AN   AUTOMATED  SYSTEM  FOR  MULTIPLE 
RECORDING  OF  DIURNAL  PH, 

Battelle  Memorial  Inst.,  Richland,  Wash. 

E.  G.  Wolf,  C.  E.  Cushing,  and  F.  W.  Rabe. 

Limnology  and  Oceanography  Vol  16,  No  3,  p  577- 

580. 1971.  Dlus. 

Identifiers:  'Automation,  Diurnal,  'Hydrogen  ion 

concentration,  'On-site  data  collections. 

An  inexpensive  system  continuously  measures 
and  records  pH  at  4  locations  along  a  stream.  An 
example  of  the  computer  output  for  productivity 
and  respiration  for  1  day  is  presented.— Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-08603 


A  COMPARISON  OF  GEIGER-MUELLER  AND 
LIQUID  SCimTLLATION  COUNTING 

METHODS      IN       ESTIMATING       PRIMARY 
PRODUCTIVITY, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08604 


A      PORTABLE      FLOW-CELL      MEMBRANE 
SALESOMETER, 

Woods  Hole  Oceanographic  Institution,  Mass. 

T.  R.  S.  Wilson. 

Limnology  and  Oceanography  Vol  16,  No  3,  p  581- 

586.  1971.  Dlus. 

Identifiers:  Construction,  Design,  'Salinometer, 

'Salinity,  'Laboratory  equipment,   'Equipment, 

'On-site  data  collections. 

The  design  and  construction  of  a  portable  flow-cell 
membrane  salinometer  suitable  for  field  and 
laboratory  use  are  described.  The  overall  system 
accuracy  is  1%  of  the  salinity  value,  over  the  range 
1-40%.  The  instrument  is  battery-powered  and 
capable  of  continuously  recording  temporal  and 
spatial  salinity  variations.— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-08605 


A  QUANTITATIVE  METHOD  OF  SAMPLING 
PERIPHYTON  FROM  ROUGH  SUBSTRATES, 

Slovenska     Akademie     Vied,     Bratislava     (C- 

zechoslovakia).  Ustav  Biologie  Kraniny. 

M.Ertl. 

Limnology  and  Oceanography  Vol  16,  No  3,  p  576- 

577.  1971.  Dlus. 

Identifiers:  'Periphyton,  'Sampling,  Substrates. 

A  sampling  device  and  procedure  are  described 
suitable  for  quantitative  collection  of  both  the  ses- 
sile and  mobile  components  of  the  periphyton 
community  from  substrates  with  rough  and 
uneven  surfaces. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08607 
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AN  INTERSTITIAL  WATER-SAMPLING 
RECEPTACLE  FOR  INTERTIDAL  MUD 
FLATS, 

Maine  Dept.  of  Sea  and  Shore  Fisheries,  West 

Boothbay  Harbor. 

E.  P.  Creaser,  Jr. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  28,  No  7,  p  1049-1051 ,  1971 ,  Blus. 

Identifiers:      'Mud     flats,     Sampling,      *Water 

sampling,  'On-site  investigations,  'Equipment. 

In  the  apparatus  described,  a  common  receptacle 
may  be  used  in  conjunction  with  a  pressure-com- 
pensating chamber  or  a  vacuum  service  unit.  The 
pressure-compensating  unit  is  operable  at  any 
stage  of  the  tide  and  requires  from  12  to  24  hr  to 
obtain  a  sample.  The  vacuum  extract  unit  is  opera- 
ble on  the  exposed  flat  at  low  tide  only  and  usually 
requires  from  20  to  30  min  to  obtain  a  sample.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-08611 


A  SENSOR  FOR  DETECTING  THE  PRESENCE 
OF  A  LOBSTER  (HOMARUS  AMERIC ANUS )  IN 
A  BURROW, 

Fisheries  Research  Board  of  Canada,  Nansimo 

(British  Columbia).  Biological  Station. 

J.  C.  Scrivener,  and  L.  D.  B.  Terhune. 

Journal    of    the    Fisheries    Research    Board   of 

Canada,  and  Vol  28,  No  7,  p  1062-1063, 1971,  DJus. 

Identifiers:  Burrows,  Detection,  Homarus  araer- 

icanus,  'Lobsters,  Sensors,  'Equipment. 

The  design  and  operation  of  a  lobster  sensor 
switch  are  described.  It  is  a  weight-sensitive 
device  that  forms  the  floor  of  a  lobster's  burrow. 
When  connected  to  an  event  recorder,  a  continu- 
ous record  of  the  presence  of  the  lobster  is  ob- 
tained.—Copyright  1972,  Biological  Abstracts.Inc. 
W72-08615 


SAMPLING  BENTHOS  AND  SUBSTRATE 
MATERIALS,  DOWN  TO  50  MICRONS  IN  SIZE, 
IN  SHALLOW  STREAMS, 

Fisheries  Research  Board  of  Canada,  Nansimo 
(British  Columbia).  Biological  Station. 
J.  H.  Mundie. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol  28,  No  6,  p  849-860, 1971,  Dlus. 
Identifiers:  Benthos,  Biology,  Fish,  Invertebrates, 
Materials,  Microns,  'Sampling,  Shallow  water, 
Streams,  Substrate,  'On-site  investigations, 
'Equipment. 

Stream  bed  materials,  both  biotic  and  abiotic,  in 
the  size  range  50  microns-ca.  200  mm  can  be  sam- 
pled unselectively,  in  shallow  streams,  with  a  sim- 
ple inexpensive  apparatus  consisting  of  a  box  pro- 
vided with  an  adjustable  upstream  inlet,  and, 
downstream,  two  nets,  one  within  the  other.  Col- 
lected materials  are  wet-sieved  and  the  volumes  of 
inorganic  material  passed  by  successively  finer 
sieves  are  plotted  as  cumulative  curves  against  a 
logarithmic  size  scale.  Curves  are  given  for  materi- 
als from  3  contrasting  habitats:  a  riffle,  and  pool, 
of  a  coastal  stream,  and  an  artificial  spawning 
channel.  Examples  are  also  given  of  the  densities, 
size  distribution,  and  vertical  stratification  of  in- 
vertebrates from  these  habitats.  Applications  of 
the  method  to  studies  on  fish  biology,  invertebrate 
ecology,  and  geomorphology  are  indicated.—Copy- 
right  1972,  BiologicalAbstracts,  Inc. 
W72-08616 


METHODS,  MODELS  AND  INSTRUMENTS 
FOR  STUDIES  OF  AQUATIC  POLLUTION.  AN 
ANNOTATED  BIBLIOGRAPHY, 

Ocean  Engineering  Information  Service,  La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08790 


IDENTIFICATION  OF  URBAN  WATERSHED 
UNrrs  USING  REMOTE  MULTISPECTRAL 
SENSING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of 
Watershed  Science. 


R.  R.  Root,  and  L.  D.  Miller. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  639,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Environmental  Resources 
Center  Completion  Report  No  29,  Jan  1972.  133  p, 
31  fig,  6  tab,  13  ref,  6  append.  OWRR  A-012- 
COLO(l). 

Descriptors:  'Urbanization,  'Watersheds 
(Basins),  'Surface  runoff,  'Mathematical  models, 
'Computer  models,  'Hydrologic  models,  Asphalt, 
Trees,  Pastures,  Colorado,  'Remote  sensing, 
Aerial  photography,  Models  studies. 
Identifiers:  Multispectral  remote  sensing,  Mul- 
tispectral  scanner,  Automatic  image  processing, 
Urban  watershed  modeling,  Optimum  wavelength 
bands,  'Urban  watersheds,  'Denver  (Colo). 

The  dynamic  nature  of  urbanizing  watersheds  is 
documented  by  analysis  of  thirteen  small 
watersheds  in  the  Denver  suburbs  for  the  percent 
area  of  ten  surface  materials  using  aerial  photo- 
graphs at  five  to  ten  year  intervals  (concrete, 
asphalt,  rooftop,  gravel,  lawn,  natural,  agricul- 
tural, forested,  bare  soil,  and  water).  The  results 
clearly  show  the  changes  in  impervious  areas  in 
these  watersheds  as  a  function  of  year  and  time  of 
year.  A  method  is  outlined  whereby  remote  mul- 
tispectral imagery  can  be  used  to  map  these  sur- 
face characteristics  which  in  turn  can  be  related  to 
surface  hydrologic  units  and  used  as  input  into  a 
watershed  simulation  model.  Spectroreflectance 
curves  were  measured  for  each  of  the  ten  surface 
materials  and  used  in  an  optimization  process  to 
determine  how  readily  they  might  be  mapped  by 
multispectral  scanning  systems.  The  procedure 
uses  a  sequence  of  FORTRAN  computer  pro- 
grams to  determine  the  optimum  wavelength 
bands  to  be  used  in  multispectral  imaging  devices 
to  differentiate  the  ten  surface  units  via  automatic 
image  processing.  The  results  can  be  used  in  the 
design  and  operation  of  remote  multispectral  sen- 
sors to  identify  urban  hydrologic  units.  Complete 
program  listings  and  flowcharts  are  included  along 
with  air  photos  and  topographic  maps  of  each  of 
the  watersheds  examined.  An  extensive  bibliog- 
raphy on  remote  sensing  and  urban  hydrology  is 
also  included. 
W72-08791 


THE  USE  OF  ORBITAL  PHOTOGRAPHY  FOR 
EARTH-RESOURCES  SATELLITE  MISSION 
PLANNING, 

Earth  Satellite  Corp.,  Washington,  D.C. 

F.  J.  Wobber. 

Photogrammetria,  Vol  28,  No  2,  p  35-59,  April 

1972. 14  fig,  4  tab,  13  ref. 

Descriptors:  Satellites  (Artificial),  'Aerial  photog- 
raphy, 'Remote  sensing,  Instrumentation, 
Mapping,  Data  collections,  Terrain  analysis. 

Demands  for  scarce  natural  resources  and  for  pro- 
tection of  the  environment  have  brought  increas- 
ing attention  to  the  uses  of  survey  satellites  in  the 
exploration  and  management  of  earth  resources. 
The  results  of  imagery  taken  from  orbital  and  sub- 
orbital altitudes  are  presented.  Earth-orbital 
photography  can  be  used  not  only  to  illustrate 
potential  applications  of  future  ERTS-A  satellite 
imagery  but  to  anticipate  how  operational  factors 
shuch  as  resolution,  illumination  and  angle  of  view 
can  enhance  its  interpretability.  An  analysis  of  the 
data  content  of  orbital  photography  and  its  photc- 
gram metnc  properties,  while  primarily  useful  for 
defining  specifications  for  the  optimum  utilization 
of  earth  orbital  imaging  systems,  can  be  used  in- 
directly to  pin-point  data  gaps  best  filled  by  other 
sensors.  It  is,  for  example,  feasible  to  examine  the 
extent  to  which  existing  orbital  images  provide 
useful  earth  resources  data  and  then  to  evaluate 
the  extent  to  which  marginally  useful  images  must 
be  supplemented  by  airborne  active  and  passive 
sensor  systems  to  effectively  fulfill  task  require- 
ments. A  variety  of  scatterometers,  radar  images, 
radiometers,  infrared  images,  and  spectrometers, 
are  being  considered  for  earth  resources  survey 
applications.  Radar  and  infrared  systems  promise 
to  have  special  value  for  supplementing  the  scien- 


tific  data   content   of   orbital   images.   (Knapp- 

USGS) 

W72-08809 


FTELD  MEASUREMENTS  IN  THE  DRAINAGE 
BASIN, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08884 


REMOTE    SENSING    IN    EVAPOTRANSPIRA- 
TION  RESEARCH  ON  THE  GREAT  PLAINS, 

Agricultural  Research  Service,  Weslaco,  Tex.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-08931 


THE    ROLE    OF    GRAVITY    IN    CAPILLARY 
PRESSURE  MEASUREMENTS, 

Calgon  Corp.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08944 


QUANTITATTVE  EVALUATION  OF  WATER 
QUALITY  IN  THE  COASTAL  ZONE  BY 
REMOTE  SENSING, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-08996 


SNOW  AND  ICE  MELT  AS  INDICATORS  OF 
HYDROLOGIC  CONDITIONS,  EXPLORATORY 
STUDY, 

South  Dakota  State  Univ.,  Brookings.  Remote 

Sensing  Inst. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08999 


EXPENDABLE  BATHYTHERMOGRAPH  FOR 
SUBMARINES  AND  DEVICE  FOR 

LAUNCHING, 

Department  of  the  Navy,  Washington,  D.C.  (As- 
signee). 
R.  P.  Crist. 

U.  S.  Patent  No.  3,524,347,  5  p,  6  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  877,  No.  3,  p  531 ,  August  18, 1970. 

Descriptors:  'Patents,  'Bathythermographs,  'In- 
strumentation, 'Water  properties,  Water  tempera- 
ture, Depth,  Measurement. 
Identifiers:  'Sensors,  Probes. 

A  sensor  probe  is  launched  from  a  submerged 
vehicle.  A  buoyant  float  device  carries  the  probe 
to  the  water  surface.  At  the  surface  or  at  a 
predetermined  depth  the  sensor  probe  is  released 
and  allowed  to  fall  free  through  the  water.  The 
sensor  measures  specified  water  properties  and 
transmits  the  data  to  the  vehicle  by  means  of  an 
electric  conductor  connected  between  the  sensor 
and  the  vehicle.  Measurements  are  correlated  with 
water  depth.  (Sinha-OEIS) 
W72-09026 


FTELD  TESTS  OF  PUMPING-TYPE  SEDIMENT 
SAMPLERS, 

Agricultural  Research  Service,  Chickasha,  Okla. 

Southern     Great     Plains     Watershed     Research 

Center. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09063 


7C.  Evaluation,  Processing  and 
Publication 


MONITORING    EARTH    RESOURCES    FROM 
ATRCRAFT  AND  SPACECRAFT, 

California    Univ.,    Berkeley.    Forestry    Remote 
Sensing  Lab. 
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Field  07— RESOURCES  DATA 

Group  7C — Evaluation,  Processing  and  Publication 


For  primary  bibliographic  entry  see  Field  07B. 
W72-08490 


ADDITIVE-COLOR   IMAGE   ENHANCEMENT- 
-TECHNIQUES  AND  EQUD7MENT, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08491 


ANALYSIS  OF  EARTH  RESOURCES  IN  THE 
PHOENIX,  ARIZONA,  AREA, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08492 


A  PRELIMINARY  VEGETATIONAL 

RESOURCE    INVENTORY    AND    SYMPOLIC- 

-LEGEND  SYSTEM  FOR  THE  TUCSON-WTL- 

LCOX-FORT     HUACHUCA     TRIANGLE     OF 

ARIZONA, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08494 


MULTISTAGE  SAMPLING  OF  EARTH 
RESOURCES  WITH  AERIAL  AND  SPACE 
PHOTOGRAPHY, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08497 


THE  USE  OF  SMALL-SCALE  AERIAL 
PHOTOGRAPHY  IN  A  REGIONAL  AGRICUL- 
TURAL SURVEY, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08498 


SIGNIFICANCE  OF  THE  RESULTS  OBTAINED 
IN  RELATION  TO  USER  REQUHtEMENTS, 

California    Univ.,    Berkeley.    Forestry    Remote 

Sensing  Lab. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08499 


STREAMFLOW  RECORDS  OF  THE  SNOWY 
MOUNTAINS  REGION,  AUSTRALIA,  1966  TO 
1970. 

Snowy  Mountains  Hydro-Electric  Authority, 
Cooma,  N.S.W.,  Australia,  July  1971.  279  p. 

Descriptors:     *Streamflow,     'Hydrologic     data, 
♦Data   collections,    'Australia,   Gaging   stations, 
Flow  measurement,  Flow  rates,  Peak  discharge, 
Low  flow,  Average  flow,  Runoff. 
Identifiers:  'Australia  (Snowy  Mountains  Region). 

Streamflow  records  collected  by  the  Snowy 
Mountains  Hydro-electric  Authority  in  the  Snowy 
Mountains  Region,  Australia,  from  January  1966 
to  December  1970  are  presented  together  with  the 
records  of  stations  transferred  from  the  Authority 
to  the  Snowy  Mountains  Council,  the  operating 
body  for  the  Snowy  Mountains  Scheme,  in  June 
1969.  Records  are  included  for  the  Murrumbidgee, 
Upper  Murray  and  Snowy  River  basins  with  a 
general  introduction,  a  location  map,  and  charts 
showing  the  period  of  record  available.  The 
records  for  each  basin  are  arranged  in  alphabetical 
order,  but  on  the  charts  the  sites  are  listed  in 
downstream  order.  The  records  for  each  station 
are  presented  in  three  forms:  (1)  summary  which 
contains  geographical  data,  a  history  of  the  sta- 
tion, and  a  summary  of  its  records  for  the  period 
available;  (2)  monthly  records  of  runoff  volumes 
for  each  month  of  record  and  the  maximum  and 
minimum  instantaneous  discharges  observed  in 
each  month;  and  (3)  records  of  daily  average 
discharge  of  each  day  of  record.  (Woodard-USGS) 


W72-08517 


FLOW  CHARACTERISTICS  OF  MINNESOTA 
STREAMS, 

Geological  Survey,  St.  Paul,  Minn. 

W.B.Mann.IV. 

Minnesota  Division  of  Waters,  Soils  and  Minerals 

Technical  Paper  No  4, 1971 .  265  p,  4  fig,  16  ref . 

Descriptors:  'Streamflow,  'Flow  characteristics, 
'Minnesota,  'Hydrologic  data,  Basic  data  collec- 
tions, Reviews,  Flow  rates,  Gaging  stations,  Flow 
measurement,  Flow  duration,  Peak  discharge, 
Low  flow,  Hydrographs,  Frequency  curves. 

Streamflow  characteristics  are  summarized  from 
data  collected  at  154  gaging  stations  in  Minnesota. 
The  first  gaging  station  was  established  in  1886. 
Since  that  time  there  has  been  a  gradual  expansion 
to  about  125  gaging  stations  in  1968.  The  statistical 
summaries  obtained  by  computer  analysis  include 
tables  of  flow-duration  data,  highest  mean 
discharge  for  various  periods  of  time,  and  lowest 
mean  discharge  for  similar  periods.  Hydrographs 
for  selected  streams  include  flow-duration,  high- 
flow  frequency,  and  seven-day  low -flow  frequen- 
cy curves.  (Woodard-USGS) 
W72-08519 


SUMMARY  OF  ANNUAL  WAVE  POWER  FOR 
TEN  DEEP  WATER  STATIONS  ALONG  THE 
CALIFORNIA,  OREGON  AND  WASHINGTON 
COASTS, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
J.  W.  Johnson,  J.  T.  Moore,  and  F.  B.  Orrett. 
Available  from  NTIS,  Springfield,  Va.  22151,  as 
AD-733  893.  Price  $3.00  paper  copy;  $0.95 
microfiche.  California  University  Hydraulic  En- 
gineering Laboratory  Report  HEL  24-9,  October 
1971.  241  p,  2  fig,  2  tab,  5  ref,  2  append.  Army 
Coastal  Engrg.  Res.  Center-DACW  72-71-C-0005 
and  DACW  72-67-C-0015. 

Descriptors:  'Ocean  waves,  'Coasts,  'Beach  ero- 
sion, 'Pacific  Coast  Region,  California,  Oregon, 
Washington,  Shores,  Shoreline  cover,  Shore  pro- 
tection, Littoral  drift,  Sands,  Rocks,  Hydrologic 
data,  Deep  water,  Sediment  transport. 
Identifiers:  Wave  action,  Shoreline  shapng. 

Wave  statistics  are  presented  for  ten  locations  on 
the  California,  Oregon  and  Washington  coasts. 
These  deepwater  wave  statistics  were  compiled  by 
hindcast  procedures  using  meteorological  records 
and  charts  from  1956  through  1958.  Wave  height, 
direction,  and  wave  period  for  'sea'  and  'swell' 
were  averaged  monthly  and  annually.  While  sandy 
beaches  may  change  as  a  result  of  changing  wave 
conditions,  rocky  shorelines  change  very  little 
from  wave  action  over  hundreds  of  years. 
Seasonal  variations  of  wave  power  were  analyzed 
on  a  monthly  basis,  and  are  graphically  presented 
as  wave  power  vs.  period  and  power  vs.  direction. 
(Woodard-USGS) 
W72-08520 


ANNUAL  COMPUTATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  LITTLE  POND 
CREEK  AND  NORTH  ELM  CREEK,  BRAZOS 
RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-08524 


THE  RESPONSE  TO  TH)AL  FLUCTUATIONS 
OF  TWO  NON-HOMOGENEOUS  COASTAL 
AQUIFER  MODELS, 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-08585 


FEASIBILITY  STUDY  OF  WATER  RESOURCE 
POLLUTANT  IDENTD7ICATION  BY  DIGITAL 


COMPUTER   IDENTIFICATION  OF  REMOTE 
INFRARED  SENSOR  SPECTRAL  SIGNATURES, 

Clemson  Univ.,  S.  C.  Dept.  of  Electrical  and  Com- 
puter Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-08592 


COMPUTER  SIMULATION  OF  LARGE  SCALE 
POLLUTANT  DISPERSION  IN  LAKE  ERIE, 

Cleveland  State  Univ.,  Ohio.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08682 


PERFORMANCE  ANALYSIS  OF  THE  HURRAN 
TROPICAL  CYCLONE  FORECAST  SYSTEM, 

National  Weather  Service,  Miami,  Fla. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08730 


WATER  RESOURCES  INVESTIGATIONS  IN 
MARYLAND  AND  THE  DISTRICT  OF  COLUM- 
BIA, 1968. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969. 4  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Maryland,  'District  of  Columbia,  'Inter-agency 
cooperation,  Precipitation  (Atmospheric),  Low 
flow,  Surveys,  Planning,  Hydrologic  data,  Basic 
data  collections,  Streamflow,  Sediment  transport, 
On-site  investigations,  Water  temperature,  Water 
quality,  Water  level  fluctuations,  Bibliographies, 
Networks,  Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

A  summary  of  the  water  resources  studies  and  in- 
vestigations of  the  U.S.  Geological  Survey  in 
Maryland  and  the  District  of  Columbia  is 
presented.  A  selected  bibliography  of  material 
concerning  the  States  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  98  prima- 
ry, secondary,  and  water  management  streamflow 
stations;  129  groundwater/observation  wells;  and 
27  water  quality  observing  sites.  Small  State  maps 
show  principal  sources  of  groundwater,  discharge 
of  the  principal  rivers,  minimum  streamflow  con- 
ditions, and  mean  annual  precipitation.  A  map, 
scale  18  mi  to  the  inch,  shows  by  symbols,  num- 
bers, and  colored  outline  the  hydrologic  data  net- 
work and  investigations  in  Maryland  and  the  Dis- 
trict of  Columbia  in  December  1968.  (Woodard- 
USGS) 
W72-08732 


WATER  RESOURCES  INVESTIGATIONS  IN 
NEBRASKA,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969. 6  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
•Nebraska,  'Inter-agency  cooperation,  Precipita- 
tion (Atmospheric),  Runoff,  Surveys,  Planning, 
Hydrologic  data,  Basic  data  collections,  Stream- 
flow,  Water  temperature,  Sediment  transport,  On- 
site  investigations,  Water  quality,  Dissolved 
solids,  Water  level  fluctuations,  Bibliographies, 
Networks,  Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

A  brief  summary  is  presented  of  the  water 
resources  studies  and  investigations  of  the  U.S. 
Geological  Survey  in  Nebraska.  A  selected 
bibliography  of  material  concerning  the  State  is  in- 
cluded. A  list  is  given  of  State  and  Federal  agen- 
cies, counties,  and  cities  who  cooperate  in  dif- 
ferent parts  of  the  program.  The  hydrologic  data 
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network  consists  of  170  primary,  secondary,  and 
water  management  streamflow  stations;  1,164 
groundwater  observation  wells;  and  77  water 
quality  observing  sites.  Small  State  maps  show 
principal  sources  of  groundwater,  average  annual 
precipitation,  suspended-sediment  concentrations 
in  streams,  discharge  of  the  principal  rivers,  and 
the  dissolved  solids  in  ground  and  surface  waters. 
A  map,  scale  48  mi  to  the  inch,  shows  by  symbols, 
numbers,  and  colored  outline  the  hydrologic  data 
network  and  investigations  in  Nebraska  in  April 
1969.  (Woodard-USGS) 
W72-08733 


EARTH  RESOURCES, 

General  Electric  Co.,  Philadelphia,  Pa.  Missile  and 

Space  Div. 

T.  Brewer. 

Datamat,  Vol  16,  No  9,  p  25-28,  Aug  1970.  1  fig. 

Descriptors:  *Resources  development,  'Natural 
resources,  'Data  collections,  Computers,  Satel- 
lites (Artificial),  Data  processing,  Air  pollution. 
Water  pollution,  Ecology,  Management,  Decision 
making,  Technology,  Environment. 
Identifiers:  'Information  systems,  Dissemination 
(Information),  Computer-based  systems. 

Problems  under  the  heading  'Management  of  the 
Earth's  Resources'  will  put  increased  emphasis  on 
the  requirements  for  handling  and  processing  in- 
formation. New  and  highly  innovative  responses 
will  be  required.  Satellites  and  other  modern  data 
collection  systems  may  be  the  key  to  more  sensi- 
ble management  of  the  earth's  resources,  but  their 
effectiveness  depends  on  massive  computer 
processing.  Questioning  whether  man  should  or 
should  not  modify  his  environment  is  useless— he 
will  because  he  cannot  avoid  doing  so.  The 
problem,  and  our  objective,  must  be  to  assure  that 
the  results  of  his  actions  are  foreseen  and  accepta- 
ble to  mankind.  Some  more  concerted,  large-scale 
efforts  in  the  earth  resources  areas  are  reviewed. 
Global  information  can  be  put  to  use  constructive- 
ly in  3  broad  categories:  dealing  with  emergencies; 
resource  management;  and  planning  and  study. 
The  computer  becomes  a  vital  tool  with  which  to 
exercise  the  mathematical  models  formulated  by 
environmentalists  for  analyzing  and  controlling 
earth  management  systems.  The  scope  of  this  ef- 
fort is  immense,  and  much  cooperation  among  the 
diverse  intra-  and  inter-national  organizations  will 
be  required  at  the  global  level.  (USBR) 
W72-08759 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES,  1967:  PARTS  7  AND  8. 
LOWER  MISSISSIPPI  RIVER  BASIN  AND 
WESTERN  GULF  OF  MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

Available  from  GPO  Washington,  DC  20402, 
$3.50.  Geological  Survey  Water-Supply  Paper 
2014, 1972.  814  p,  1  fig. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Surface  waters,  'Basic  data  collections,  Missis- 
sippi River,  Mississippi  River  Basin,  Gulf  of  Mex- 
ico, Southeast  U.S.,  Chemical  analysis,  Analytical 
techniques,  Water  temperature,  Streamflow,  Sedi- 
ment transport,  Sedimentation,  Particle  size, 
Hydrologic  data. 

Identifiers:  Lower  Mississippi  River  basin, 
Western  Gulf  of  Mexico  basins,  Basic  data 
records. 

Quality  of  water  data  for  the  lower  Mississippi 
River  basin  and  western  Gulf  of  Mexico  basins  are 
presented  for  the  1967  water  year  (October  1 ,  1966 
to  September  30,  1967).  The  Geological  Survey 
maintained  294  sampling  stations  en  160  streams 
for  the  study  of  chemical  and  physical  charac- 
teristics of  surface  water.  Samples  were  collected 
daily  and  monthly  at  271  of  these  locations  for 
chemical-quality  studies.  Samples  were  also  col- 
lected less  frequently  at  many  other  points.  Water 
temperatures  were  measured  continuously  at  16 


and  daily  at  134  stations.  Quantities  of  suspended 
sediment  are  reported  for  31  stations.  Sediment 
samples  were  collected  one  or  more  times  daily  at 
most  stations,  depending  on  the  rate  of  flow  and 
changes  in  stage  of  the  stream.  Particle-size  dis- 
tributions of  sediments  were  determined  at  47  sta- 
tions. The  stream  discharges  reported  in  the  tables 
are  either  daily  mean  discharges  or  discharges  ob- 
tained at  the  time  samples  were  collected. 
Discharges  reported  for  composite  samples  are 
usually  the  average  of  daily  mean  discharges  for 
the  composite  period.  (Myers-USGS) 
W72-08805 


THE  USE  OF  ORBITAL  PHOTOGRAPHY  FOR 
EARTH-RESOURCES  SATELLITE  MISSION 
PLANNING, 

Earth  Satellite  Corp.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W72-08809 


LANDSCAPE  OF  NORTHERN  GREENLAND, 

Geological  Survey,  Arlington,  Va.  Military  Geolo- 
gy Branch. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-08822 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  WALNUT  GULCH,  ARIZ., 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08904 


AGRICULTURAL        RESEARCH        SERVICE 

PRECIPITATION  FACILITES  AND  RELATED 

STUDIES:  REYNOLDS  CREEK,  IDAHO. 

Agricultural    Research    Service,    Boise,    Idaho. 

Northwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08907 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  EKALAKA,  MONT. 

Agricultural    Research    Service,    Sidney,    Mont. 
Northern  Plains  Soil  and  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-08910 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDIES:  COSHOCTON,  OHIO, 

North    Appalachian     Experimental    Watershed, 

Coshocton,  Ohio. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08912 


AGRICULTURAL  RESEARCH  SERVICE 
PRECIPITATION  FACILITIES  AND  RELATED 
STUDD2S:  CHICKASHA,  OKLA., 

Agricultural  Research  Service,  Chickasha,  Okla. 

Southern     Great     Plains     Watershed     Research 

Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-08913 


EVAPOTRANSPIRATION     IN     THE     GREAT 
PLAINS. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-08920 


COMPUTER  SIMULATION  MODEL  OF 
COASTAL  PROCESSES  IN  EASTERN  LAKE 
MICHIGAN, 

Williams  Coll.,  Williamstown,  Mass. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-08991 


WATER  RESOURCES  INVESTIGATIONS  IN  IL- 
LINOIS, 1968. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report    of     Investigations 
Folder,  1  sheet,  1968.  8  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Illinois,  'Inter-agency  cooperation,  Precipitation 
(Atmospheric),  Surveys,  Planning,  Hydrologic 
data,  Basic  data  collections,  Streamflow,  On-site 
investigations,  Water  quality,  Water  level  fluctua- 
tions, Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Illinois  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  173  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  4  goundwater  observation  wells;  and 
7  water  quality  observing  sites.  Small  State  maps 
show  average  annual  precipitation,  discharge  of 
principal  rivers,  and  areas  of  flood  inundation.  A 
map,  scale  50  mi  to  the  in.,  shows  by  symbols, 
numbers,  and  colored  outline  the  hydrologic  data 
network  and  investigations  in  Illinois  in  June  1968. 
(Woodard-USGS) 
W72-08992 


WATER  RESOURCES  INVESTIGATIONS  IN  EM- 
DL\NA,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969. 4  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Indiana,  'Inter-agency  cooperation,  Precipitation 
(Atmospheric),  Runoff,  Surveys,  Planning, 
Hydrologic  data,  Basic  data  collections,  Stream- 
flow,  Sediment  transport,  On-site  investigations, 
Water  quality,  Water  level  fluctuations,  Bibliogra- 
phies, Networks,  Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Indiana  are 
described.  A  selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  188  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  121  groundwater  observation  wells; 
and  27  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater,  nor- 
mal annual  precipitation,  average  annual  runoff, 
and  discharge  of  principal  rivers.  A  map,  scale  30 
mi  to  the  in.,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Indiana  in  January  1969. 
(Woodard-USGS) 
W72-08993 


WATER    RESOURCES    INVESTIGATIONS    IN 
CALIFORNIA,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report    of     Investigations 
Folder,  1  sheet,  1969.  3  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'California,  'Inter-agency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  On-site  investigations,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.  S.  Geological  Survey  in  California  are  sum- 
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marized.  A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  1 ,000  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  1,254  groundwater  observation 
wells;  and  249  water  quality  observing  sites.  Small 
State  maps  show  principal  sources  of  saline 
groundwater,  discharge  of  the  principal  rivers,  and 
average  annual  runoff.  A  map,  scale  16  mi  to  the 
in.,  shows  by  symbols,  numbers,  and  colored  out- 
line the  hydrologic  data  network  and  investiga- 
tions in  California  in  January  1969.  (Woodard- 
USGS) 
W72-08994 


WATER    RESOURCES    INVESTIGATIONS    IN 
CONNECTICUT,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report    of     Investigations 
Folder,  1969. 1  sheet,  5  fig,  1  map. 

Descriptors:  "Water  resources,  'Investigations, 
'Connecticut,  *Inter-agency  cooperation.  Sur- 
veys, Planning,  Hydrologic  data,  Basic  data  col- 
lections, Stream  flow.  On-site  investigations, 
Water  quality,  Dissolved  solids,  Water  level  fluc- 
tuations, Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.  S.  Geological  Survey  in  Connecticut  are 
described.  A  selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  91  prima- 
ry, secondary,  and  water  management  streamflow 
stations;  21  groundwater  observation  wells;  and  16 
water  quality  observing  sites.  Small  State  maps 
show  principal  sources  of  groundwater,  average 
annual  precipitation,  average  annual  runoff,  and 
discharge  of  the  principal  rivers.  A  map,  scale  9  mi 
to  the  in.,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Connecticut  in  October  1968. 
(Woodard-USGS) 
W72-08995 


WATER-QUALITY  RECORDS  FOR  SELECTED 
RESERVOIRS  IN  TEXAS  AND  ADJOINING 
AREAS,  APRIL  1965  ■  SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09000 


ANALYSIS    OF    WATER    LEVEL    DATA    FOR 

EVERGLADES  NATIONAL  PARK,  FLORIDA, 

Geological  Survey ,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09001 


CHECKS   ON   THE   WATER   BALANCE  OF  A 
SMALL  CATCHMENT, 

Hull  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  02A. 

W72-09005 


MODELLING       TECHNIQUES       IN       WATER 
RESOURCES  SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06A. 
W72-09065 


MULTIVARIATE  RAINFALL  GENERATOR 
FOR  ANNUAL,  SEASONAL,  MONTHLY,  AND 
DAILY  EVENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09083 


COOPERATIVE  GULF  OF  MEXICO 
ESTUARINE  INVENTORY  AND  STUDY,  LOUI- 
SIANA: PHASE  I,  AREA  DESCRIPTION  AND 
PHASE  IV,  BIOLOGY, 

Louisiana  Wild  Life  and  Fisheries  Commission, 

New  Orleans. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09097 


THE  FEASIBILITY  OF  ADP  OF  AIRBORNE 
LINE  SCAN  IMAGERY  FOR  NEAR  SHORE 
BATHYMETRY, 

Development  and  Resources  Transportation  Co., 
Silver  Spring,  Md. 
L.  A.  LeSchack,  and  D.  E.  Mclvor. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  430,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  D  and  RTCo  Technical  Report 
No.  6,  November  1971.  21  p,  17  fig,  3  ref.  ONR 
Contract  N00014-71-C-0327. 

Descriptors:  'Beaches,  'Bathymetry,  'Aerial 
photography,  'Monitoring,  Waves  (Water), 
Shores,  Wavelengths,  Depth,  Mapping,  Surveys, 
Equipment,  Data  processing,  Data  collections, 
Equations,  Mathematical  studies,  Sounding,  Tex- 
as, Correlation  analysis,  Remote  sensing,  Coasts, 
Surf. 

Identifiers:  'Line-scan  imagery,  Microdensitome- 
ters,  Beach  profiles,  'Galveston  (Tex),  Errors. 

Automatic  data  processing  techniques  have  been 
applied  to  airborne  line-scan  imagery  of  coastal 
areas  for  the  purpose  of  beach  reconnaissance. 
Preliminary  work  conducted  by  the  Development 
and  Resources  Transportation  Company  indicates 
that  parallel  microdensitometer  scans  of  aerial 
photographs  of  a  coastal  area  near  Galveston, 
Texas,  where  ocean  swell  is  visible,  can  be  cross- 
correlated,  both  spatially  and  temporally,  to  ex- 
tract wave  length  (L)  wave  angle  (phi),  and  wave 
speed  (C).  The  information  from  the  microden- 
sitometer scan  lines,  which  simulates  standard  air- 
borne line-scan  imagery  apparently  can  be  used  to 
evaluate  the  wave  relationship  where  C  squared 
equals  gL/2pi  tanh  (2pid/L)  in  such  a  way  that  the 
values  of  water  depths  (d)  near  shore  can  be  deter- 
mined. Despite  errors  and  uncertainties  associated 
with  the  photo  simulation  process,  there  was  suffi- 
cient agreement  between  computed  depths  and  the 
charted  depths  for  the  same  area,  with  one  anoma- 
lous exception,  to  encourage  belief  that  the  overall 
concept  is  feasible.  (Mackan-Battelle) 
W72-09098 


COMPUTER  PROGRAMS  FOR  USE  IN  X-RAY 
SPECTROGRAPHY-DETERMINATION  OF 

TRACE  ELEMENTS  AND  OF  DEAD-TIME  OF 
COUNTERS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09101 


SLOPE  ANALYSIS  FOR  RECOGNITION  AND 
CHARACTERIZATION  OF  STRONGLY  OVER- 
LAPPED CHROMATOGRAPHIC  PEAKS, 

State   Univ.   of   New   York,   Buffalo.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09116 

08.  ENGINEERING  WORKS 
8A.  Structures 


COVERING     OPEN     DISTRIBUTION     RESER- 

vonts, 

Kramer,  Chin  and  Mayo,  Seattle,  Wash. 

A.  G.  Chin. 

Journal  American  Water  Works  Association,  Vol 

63,  No  12,  p  763-768,  December  1971.  4  photo,  9 

fig- 


Descriptors:  'Reservoirs,  'Reservoir  design, 
'Distribution,  'Planning,  Public  health,  Water 
quality  control,  Maintenance,  Economic  feasibili- 
ty. 

Identifiers:  'Reservoir  covers,  'Policy  making, 
Hoquiam  College  Hill  Reservoir  Cover  Project, 
Resource  utilization. 

Problems  relating  to  the  covering  of  existing  open 
distribution  reservoirs  are  discussed.  The  data 
presented  are  the  results  of  studies  and  surveys 
conducted  over  a  three-year  period  in  connection 
with  the  Hoquiam  College  Hill  Reservoir  Cover 
Project.  The  basic  reasons  for  covering  reservoirs 
include:  (1)  to  protect  public  health,  (2)  to  provide 
better  water  quality,  (3)  to  reduce  maintenance, 
and  (4)  to  provide  better  utilization  of  urban 
resources.  Although  there  is  a  general  concurrence 
that  existing  open  distribution  reservoirs  should  be 
covered,  the  lack  of  public  policies  hinders  the 
resolution  of  the  problem.  Since  there  is  no  aid 
program,  the  burden  of  recovering  falls  upon  the 
individual  reservoir.  A  covering  of  plywood  roof 
deck,  timber  framing,  and  concrete  columns  was 
selected  for  the  Hoquiam  College  Hill  Reservoir. 
This  cover  met  all  the  requirements  of:  light- 
weight, quick  erection,  economic  feasibility,  and 
ease  of  maintenance.  (Strachan-Chicago) 
W72-08535 


SHORE  PROTECTION  GUIDELINES,  A  PART 
OF  THE  NATIONAL  SHORELINE  STUDY. 

Corps  of  Engineers,  Washington,  D.C. 

August  1971. 59  p,  37  fig. 

Descriptors:  'Shore  protection,  'Shores, 
'Beaches,  'Beach  erosion,  Lakeshores, 
Seashores,  Artificial  beaches,  Coastal  engineer- 
ing, Coastal  structures,  Coasts,  Littoral,  Littoral 
drift.  Breakwaters,  Sea  walls,  Jetties. 
Identifiers:  Shorefront  damage,  Coastal  environ- 
ment, Beach  restoration. 

These  guidelines  are  intended  for  general  use  by 
those  who  are  interested  in  suitable  and  economi- 
cal methods  of  shore  protection.  They  cover  basic 
points  which  should  be  considered  in  any  analysis 
that  leads  to  the  selection  and  recommendation  of 
a  specific  type  of  shore  protection.  The  discussion 
of  shore  processes  and  natural  protective  features 
stresses  the  hazards  which  individual  property 
owners  face  when  they  build  within  the  zone  of 
shoreline  fluctuations.  It  is  emphasized  that  a  por- 
tion of  the  beach  area  belongs  as  much  to  the  sea 
or  lake  as  to  the  land,  and  that  the  beach  area  may 
be  periodically  inundated  or  eroded.  Several  ways 
to  reduce  shorefront  damages  are  discussed:  (a) 
conservation  -  preserving  and  enhancing  natural 
protective  features  such  as  dunes,  vegetation  and 
natural  sand  supply;  (b)  structural  -  preventing  sea 
waves  from  reaching  erodible  shore  formations  by 
use  of  structures  such  as  offshore  breakwaters;  (c) 
structural  to  restore  or  enhance  natural  processes  - 
by  restoring  and  maintaining  protective  beaches 
and  dunes  by  direct  placement  of  sand  from  inland 
or  ocean  sources.  Part  of  the  value  of  the 
guidelines  is  its  combination  of  many  basic 
findings  from  research,  study  and  observation  of 
the  complex  phenomena  related  to  the  coastal  en- 
vironment. (Strachan-Chicago) 
W72-08539 


HOLLOW  CREEK  WATERSHED  PROJECT, 
SOUTH  CAROLINA  (FINAL  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  233-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  10,  1971.  10  p,  1 
map,  1  tab. 

Descriptors:  'Watersheds  (Basins),  'Environmen- 
tal effects,  'Watershed  management,  'Land 
management,  'Flood  protection,  Project  planning, 
Erosion  control,  Water  conservation,  Multiple- 
purpose  projects,  Sediment  yield.  Streams,  Flood- 
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walls,  Channels,  Land  use,  Flood  control,  'South 

Carolina. 

Identifiers:    'Environmental   impact   statements, 

'Hollow  Creek  watershed  (SC). 

The  project,  located  in  Lexington  and  Saluda 
Counties,  will  provide  conservation  land  treatment 
for  the  watershed  and  will  be  supplemented  by  two 
flood  water  retarding  structures.  The  project  will 
reduce  erosion  and  flood  water  damages,  provide 
new  wildlife  habitats,  reduce  sediment  leaving  the 
watershed,  and  create  91  acres  of  lake  fishery  at 
the  sediment  pools.  Adverse  environmental  ef- 
fects include  elimination  of  agricultural  and  wil- 
dlife habitats  on  91  acres,  periodic  interruption  of 
agriculture  and  wildlife  in  the  12S  acres  of  flood 
pools,  elimination  of  agricultural  and  wildlife  use 
of  25  acres  utilized  for  dams  and  spillways  until 
revegetation,  inundation  of  1.5  miles  of  stream 
channels,  increased  vehicular  traffic,  and  tempo- 
rary degradation  of  ambient  air  quality.  Alterna- 
tives considered  included  conservation  land  treat- 
ment alone,  alternate  combinations  of  flood  water 
retarding  structures,  channel  improvement  to  sup- 
plement floodwater  retarding  structures,  and  less 
intensive  flood  plain  use.  The  project  will  provide 
long  term  flood  protection.  Irreversible  commit- 
ments of  resources  are  limited  to  the  inundation  of 
1.5  miles  of  stream  channels,  102  acres  of 
woodlands,  and  4  acres  of  pasture.  Comments  of 
other  agencies  are  included.  (Horwitz-Florida) 
W72-08631 


VIRGINIA  BEACH,  VIRGINIA-BEACH  ERO- 
SION CONTROL  AND  HURRICANE  PROTEC- 
TION (DRAFT  ENVmONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Norfolk,  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  839-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1971.  21  p,  3  plate, 
append. 

Descriptors:  'Virginia,  'Environmental  effects, 
'Beach  erosion,  'Coastal  engineering,  'Dredging, 
Sea  walls,  Hurricanes,  Flood  protection,  Shore 
protection,  Tidal  effects,  Recreation  facilities, 
Dunes,  Borrow  pits,  Concrete  structures,  Sands, 
Construction  materials,  Non-structural  alterna- 
tives, Zoning,  Shellfish,  Aesthetics,  Aquatic 
habitats. 

Identifiers:  'Environmental  impact  statements, 
'Virginia  Beach  (Va.). 

The  beach  erosion  and  hurricane  protection  plan 
for  Virginia  Beach  involves  structural  and  non- 
structural measures.  Structural  aspects  involve 
construction  of  sheet  pile  walls  along  the  beach 
and  the  raising  and  widening  of  the  beach.  At  the 
north  end  of  the  beach  a  25-foot  wide,  16-foot  high 
dune  will  be  constructed.  Environmental  impacts 
include  reduction  in  hurricane  damage;  reduced 
beach  erosion;  enhancement  of  recreational  op- 
portunities; and  removal  of  2.5  million  cubic  yards 
of  sand  for  initial  beach  construction,  with  an  ad- 
ditional 133,000  cubic  yards  for  annual  main- 
tenance. Adverse  impacts  include  loss  of  inland 
agricultural  sites  due  to  dredging;  however,  bor- 
rowing areas  can  be  graded  and  made  into  aestheti- 
cally pleasing  recreation  sites.  Dredging  in  Ches- 
apeake Bay  will  result  in  temporary  damage  to 
shellfish  resources.  Some  restriction  of  the  ocean 
view  from  residences  can  be  expected  from  con- 
struction of  the  dunes.  Alternatives  include  strictly 
non-structural  measures  which  would  not  entirely 
prevent  hurricane  damage.  Other  structural  mea- 
sures considered  include  jetties,  sea  walls,  and 
flood  proofing.  Short  term  uses  include  temporary 
loss  of  beach  recreation  and  curtailment  of  agricul- 
ture in  borrow  areas.  (Grant-Florida) 
W72-08634 


RED  LICK  CREEK  WATERSHED,  KENTUCKY 
(FINAL  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04D. 


W72-08637 


WATERLOO,  IOWA,  LOCAL  PROTECTION 
PROJECT  (FINAL  ENVHtONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Rock  Island,  111. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  850-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  8, 1971.  17  p,  1  map. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Dam  construction,  'Dredging,  Structures, 
Flood  plains,  Levees,  Rivers,  Flood  damage, 
Dams,  Economics,  Wildlife,  Fish,  Water  quality 
standards,  Vegetation,  Turbidity,  Project  benefits, 
Project  purposes,  Iowa,  Floods,  Flood  protection, 
Channel  improvement,  Wildlife  habitats,  Aquatic 
habitats. 

Identifiers:  'Environmental  impact  statements, 
'Waterloo  (Iowa). 

The  flood  control  project  will  consist  of  earthen 
levees,  concrete  floodwalls,  river  channelization 
efforts,  a  small  dam  and  detention  reservoir,  and 
other  interior  drainage  facilities  extending  through 
an  environmental  area  created  by  man.  The  pro- 
ject is  designed  to  protect  4200  acres  of  re- 
sidential, commercial,  and  industrial  property  and 
accelerate  flood  plain  development.  Alteration  of 
the  natural  shoreline  habitat,  obstruction  of  views 
of  natural  areas,  loss  or  alteration  of  aquatic  en- 
vironment, loss  of  bottomland  habitat  and  upland 
vegetation,  and  a  temporary  deterioration  of  land 
areas  by  ponding  are  all  considered  adverse  en- 
vironmental effects.  The  alternative  of  no  project 
would  result  in  annual  damage  exceeding  two  mil- 
lion dollars.  Precautions  will  be  taken  during 
dredging  to  avoid  exceeding  water  quality  stan- 
dards. Irreversible  commitments  of  resources  in- 
clude a  loss  of  mineral  resources  and  vegetation. 
Agency  comments  and  a  map  of  the  project  site 
are  included.  (Ilkson-Florida) 
W72-08666 


EAST  FORK  LAKE,  EAST  FORK  MIAMI 
RTVER,  OHIO  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  897-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  26  p. 

Descriptors:  'Dam  construction,  'Flood  control, 
'Environmental  effects,  'Project  planning, 
Damsites,  Dam  design,  Dams,  Water  supply, 
Water  storage,  Flood  protection,  Lakes,  Reser- 
voirs, Flooding,  Water  management  (Applied), 
Wildlife,  Ohio,  Rivers. 

Identifiers:  'Environmental  impact  statements, 
'East  Fork,  Miami  River  (Ohio). 

The  project  damsite  is  on  the  East  Fork  of  the  Lit- 
tle Miami  River  about  25  air  miles  east  of  Cincin- 
nati, Ohio.  The  project  will  provide  for  flood  con- 
trol as  a  unit  of  the  Ohio  River  Basin  general  lake 
plan.  Approximately  10,600  acres  of  land  will  be 
required  and  approximately  2,160  acres  of  primari- 
ly agricultural  land  will  be  inundated  at  the 
seasonal  pool  elevation.  The  ecology  of  the  area 
would  be  modified  by  the  slack  water  impound- 
ment. The  downstream  environment  will  be 
enhanced  through  improved  flood  control,  water 
quality  control,  and  water  supply.  Adverse  en- 
vironmental effects  include:  inundation  of  agricul- 
tural land;  conversion  of  12  miles  of  scenic,  free 
flowing  stream  into  a  slack  water  lake;  a  decrease 
in  area  wildlife;  and  an  increase  in  future  develop- 
ment due  to  the  project's  flood  control  protection. 
Alternatives  include:  a  second  damsite,  use  of  dif- 
ferent types  of  dams,  and  no  development.  Irr- 
eversible commitments  of  resources  include:  the 
loss  of  wildlife  habitats,  disruption  in  ecosystem 
through  the  destruction  of  a  free  flowing  stream, 
and  construction  resources  used  for  the  project. 
Comments  of  other  agencies  are  included.  (Hor- 
witz-Florida) 
W72-08570 


BLUE  EYE  CREEK  WATERSHED  PROJECT, 
ALABAMA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08671 


HYDRAULIC  MODEL  STUDIES  OF  THE 
PUEBLO  DAM  SPBLLWAY  AND  PLUNGE 
BASIN, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-08718 


STABHJTY  TESTS  OF  PROPOSED  RUBBLE- 
-MOUND  BREAKWATERS,  NASSAU  HARBOR, 
BAHAMAS;  HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-08810 


FLOOD  CONTROL  PROJECT,  RONDOUT 
CREEK  AND  WALLKJLL  RTVER,  NEW  YORK 
AND  NEW  JERSEY;  (SOUTH  ELLENVDLLE, 
N.Y.)  RONDOUT  CREEK  BASIN,  AND  SAND- 
BURG CREEK,  NEW  YORK  (FTNAL  ENVHtON- 
MENTAL IMPACT  STATEMENT). 
Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  375F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  27, 1971. 23  p,  1  map. 

Descriptors:  'Flood  control,  'Levees,  'Flood  pro- 
tection, 'Environmental  effects,  'New  York, 
River  regulation,  Check  structures,  Floodways, 
Chutes,  Concrete  structures,  Diversion  structures, 
Drainage  systems,  Flow  augmentation,  Bridge 
construction,  River  basins,  Project  planning,  Pro- 
ject purposes,  Aquifers,  New  Jersey. 
Identifiers:  'Rondout  Creek  (N.Y.),  'Environ- 
mental Impact  Statements. 

The  flood  control  improvement  project  is  designed 
to  protect  Ellen ville,  New  York  from  overflow 
and  backwaters  and  involves  construction  of  a 
system  of  levees,  concrete  chute,  stilling  basin, 
debris  barrier,  floodwalls  and  transition  walls, 
bridge  replacements,  and  associated  interior 
drainage  facilities.  Environmental  impacts  of  the 
proposed  project  include  flood  proofing  of  unpro- 
tected flood  plains  and  improved  environmental 
quality.  Unavoidable  adverse  environmental  ef- 
fects include  modification  of  the  natural  environ- 
ment by  removal  of  a  natural  stream  section,  in- 
cluding natural  vegetation  bordering  on  that  sec- 
tion, and  construction  of  the  concrete  chute  which 
may  diminish  waters  entering  underground  and 
recharging  aquifers.  Alternatives  considered  in- 
clude reservoir  control,  stream  diversion,  and  'no 
development'.  Comments  of  interested  agencies 
are  included.  (Blank-Florida) 
W72-08828 


PAPILLION  CREEK  AND  TRIBUTARIES, 
NEBRASKA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  292-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1971 .  50  p,  1  map. 

Descriptors:  'Flood  protection,  'River  basin 
development,  'Artificial  lakes,  'Dam  construc- 
tion, 'Environmental  effects,  'Nebraska, 
Damsites,  Impoundments,  Flood  control,  Flood 
plains,  Water  quality  control,  Erosion,  Oxygen 
sag,  Silts,  Multiple-purpose  projects,  Recreation, 
Project  planning,  Project  purposes,  Wildlife 
habitats,  Postimpoundment,  Erosion  control, 
Water  quality  standards,  Water  pollution  sources. 
Identifiers:  'Environmental  impact  statements, 
'Papillion  Creek  (Neb.). 
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The  Papillion  Creek  drainage  basin  lies  in  eastern 
Nebraska.  The  proposed  project  involves  con- 
struction of  20  dams  and  lakes  to  provide  flood 
control,  recreation,  fish  and  wildlife,  and  wildlife, 
and  downstream  water  quality  benefits.  Environ- 
mental impacts  include  reduction  of  property 
damage  due  to  floods,  reduction  in  the  threat  of 
loss  of  life,  generally  unproved  health  condi- 
tionsm,  and  placement  of  substantial  land  area  in 
public  ownership  for  recreation,  wildlife  manage- 
ment, and  hunting.  Measures  will  be  taken  to  im- 
prove water  quality  in  relation  to  erosion  and  silta- 
tion.  Unavoidable  adverse  environmental  effects 
include  inundation  of  agricultural  land  and  wildlife 
habitats,  increased  urban  use  of  land  surrounding 
lakes  resulting  in  additional  water  pollution 
sources,  and  possible  breach  of  state  minimum 
water  quality  standards  from  poor  quality  runoff 
and  excess  aquatic  plant  productivity.  Alternatives 
to  the  proposed  project  are  floodplain  zoning, 
channel  improvements  and  levees,  flood  proofing, 
and  diversions.  Comments  of  concerned  agencies 
are  included.  (Blank-Florida) 
W72-08831 


BRISTOL  HARBOR  BREAKWATER,  BRISTOL 
HARBOR,  RHODE  ISLAND  (FINAL  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  240-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  6,  1971.  31  p,  1  map, 
12  tab. 

Descriptors:  *Rhode  Island,  *Breakwaters,  *En- 
vironmental  effects,  'Shore  protection,  Coasts, 
Coastal  structures,  Navigation,  Harbors,  Shellf- 
ish, Commercial  fishing.  Costs,  Currents  (Water), 
Water  circulation,  Water  quality  control,  Water 
pollution  effects,  Aesthetics,  Coastal  engineering, 
Water  resources  development,  Beds  under  water, 
Stagnant  water. 

Identifiers:  Environmental  Impact  Statements, 
Narragansett  Bay  (R.I.). 

The  project  consist  of  a  single  offshore  break- 
water, 1600  feet  long  and  10  feet  above  mean  low 
water,  designed  to  improve  navigation  by  protect- 
ing vessels  and  shore  facilities  from  southerly 
storms  in  Bristol  Harbor,  Rhode  Island.  Hurricane 
protection  is  not  provided.  The  harbor  is  located 
on  the  east  side  of  Narragansett  Bay  and  has  no 
existing  navigation  project.  Commercial  fishing  is 
a  major  industry.  Environmental  impacts  include 
storm  protection  which  will  result  in  facility 
replacement  cost  reductions  and  shellfish  habitat 
losses.  Adverse  impacts  may  arise  if  current  shifts 
cause  stagnation  of  discharged  pollutants.  This 
could  increase  destruction  of  shellfishing, 
aesthetically  impair  the  harbor,  and  lower  water 
quality  objectives.  Adverse  impacts  can  be 
minimized  but  not  entirely  eliminated.  Alterna- 
tives include  an  anchored  inflatable  barrier  which 
is  economically  and  technically  prohibitive,  al- 
ternate alignment  of  the  barrier,  and  no  develop- 
ment. Long  term  productivity  may  be  hampered 
by  magnification  of  the  pollution  problem.  Irrever- 
sible commitments  involve  only  a  small  area  of 
shellfish  habitat.  Agency  comments  are  included. 
(Grant-Florida) 
W72-08843 


LA  FARGE  LAKE,  KICKAPOO  RIVER, 
WISCONSIN  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District.  St.  Paul,  Minn. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09032 


SAN  ANTONIO  CHANNEL  IMPROVEMENT, 
SAN  ANTONIO  RTVER  AND  TRD3UTARJES, 
TEXAS  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Fort  Worth,  Tex. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  032F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  9,  1971.  37  p,  1 
map,  2  tab. 

Descriptors:  'Environmental  effects,  *Flood  con- 
trol, 'Diversion  structures,  'Texas,  Excavation, 
Channel  improvement.  Flood  plains,  Culverts, 
Conduits,  Conveyance  structures,  Channels, 
Dams,  Floods,  Flood  protection,  Channel  flow, 
River  flow,  Bridge  construction.  Environmental 
control,  Water  quality. 

Identifiers:  San  Antonio  River  (Tex.),  'Environ- 
mental Impact  Statements. 

To  meet  flood  control  needs,  33  miles  of  channel 
rectification  is  underway  along  the  San  Antonio 
River  and  its  tributaries  in  San  Antonio,  Texas. 
The  channel  improvements  include  excavating  ex- 
isting channels,  paving  open  channels,  construct- 
ing walls,  culverts,  new  bridges,  and  low  water 
crossings  as  well  as  beautification  and  environ- 
mental enhancement  measures.  Project  construc- 
tion is  about  63%  complete.  The  flood  control  and 
prevention  measures  proposed  will  have  a  benefi- 
cial environmental  impact  on  the  city.  They  will 
help  provide  for  a  cleaner,  safer  stream.  Adverse 
effects  include  removal  of  a  few  large  shade  trees 
and  reshaping  several  small  natural  rock  out- 
croppings.  Minor  adverse  effects,  including  a  tem- 
porary increase  in  dust  and  noise,  may  be  ex- 
perienced during  construction.  Alternatives  con- 
sidered incluae:  no  action,  and  alternative  com- 
binations of  flood  control  and  flood  plain  zoning. 
The  selected  alternative  accomplishes  the  desired 
objectives  with  the  least  detrimental  environmen- 
tal effects.  Also  included  are  comments  from  con- 
cerned agencies.  (Nielsen-Florida) 
W72-09041 


GEOTHERMAL  LEASING  PROGRAM  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Department  of  the  Interior,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-09044 


VERMHJON  HARBOR,  OHIO  (DRAFT  EN- 
VmONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Buffalo,  N.Y. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  461-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  30,  1971.  18  p,  1 
map,  5  tab. 

Descriptors:  'Environmental  effects,  'Channel 
improvement,  'Harbors,  Port  authorities,  Recrea- 
tion, Breakwaters,  Engineering  structures,  Safety, 
Excavation,  Construction,  Project  planning, 
Weather,  Storms,  Benthos,  Aquatic  life,  Naviga- 
ble waters,  Administrative  agencies,  Boats,  Boat- 
ing, Aquatic  habitats,  Recreation  faculties,  'Ohio. 
Identifiers:  'Environmental  Impact  Statements, 
'Vermilion  Harbor  (Ohio). 

The  project  involves  construction  of  a  detached 
"T  type  breakwater,  a  westerly  and  an  easterly  ap- 
proach channel,  and  river  channel  extension  to 
permit  safe  entry  into  the  harbor  under  reasonably 
fresh  water  conditions.  Adequate  depths  in  the 
river  channel  will  also  be  provided.  The  river  chan- 
nel's bottom  is  below  mean  lake  level  for  three 
miles  from  its  mouth  and  has  a  relatively  flat  slope 
throughout  its  length,  averaging  less  than  8  feet 
per  mile.  The  project  is  expected  to  cause  a  tempo- 
rary disturbance  of  benthonic  aquatic  life  along 
with  the  noise,  dust,  and  generally  disruptive  ef- 
fects accompanying  construction.  Alternatives  to 
the  proposed  project  include  construction  at 
another  location,  varying  either  design  dimensions 
or  the  type  of  breakwater  construction,  and  no 
development.  The  project  will  maintain  and 
enhance  man's  long-term  enjoyment  of  his  en- 
vironment by  improving  navigational  features. 
Construction  commits  the  harbor  to  increased 
recreational  use.  Planning  was  coordinated  with 
government  agencies,   environmentally   oriented 


groups,  and  all  known  interested  individuals.  (Wal- 

dron-Florida) 

W72-09053 


CORTE  MADERA  CREEK  FLOOD  CONTROL 
PROJECT,  MARIN  COUNTY,  CAUFORNIA 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  San  Francisco,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  455-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1,  1971.  40  p,  12 
fig,  2  plate,  5  tab. 

Descriptors:  'California,  'Environmental  effects, 
'Channel  improvement,  'Flood  control, 
'Dredging,  Flood  plains,  Flood  protection,  Ero- 
sion control.  Non-structural  alternatives,  River 
basin  development,  Channeling,  Slopes,  Shape, 
Excavation,  Bypasses,  Concrete  structures,  Wil- 
dlife habitats,  Aesthetics,  Public  health,  Water 
quality. 

Identifiers:  'Environmental  Impact  Statements, 
•Corte  Madera  Creek  (Cal). 

The  project  consists  of  dredging  and  channel  ex- 
cavation of  the  Corte  Madera  Creek  for  flood  con- 
trol purposes.  An  earth  channel  will  extend  from 
San  Francisco  Bay  through  the  tidal  basin  with  a 
concrete  channel  from  the  earth  channel  upstream 
to  Sir  Francis  Drake  Bridge.  The  remaining  con- 
struction will  be  completed  in  two  phases  with 
completion  of  the  Ross  Creek  phase  in  1973.  The 
environmental  impact  of  the  project  includes  stan- 
dard project  flood  protection,  greater  land  use 
development,  promotion  of  recreation,  improved 
water  quality,  bank  erosion  reduction,  vector  con- 
trol improvement,  loss  of  bank  vegetation  and 
riparian  habitat,  and  loss  of  natural  stream  beauty. 
Adverse  effects  consist  of  the  loss  of  riparian 
habitats  and  aesthetic  loss.  Non-structural  mea- 
sures would  not  solve  flood  problems  in  the  urban 
areas.  Underground  by-passes  and  alternative 
channel  routes  might  save  natural  stream  qualities, 
but  would  be  too  costly.  No  action  is  considered 
too  risky  since  new  construction  would  be  subject 
to  periodic  flooding.  The  project  is  required 
because  the  basin's  long-term  productivity  is  com- 
mitted to  urbanization.  Placement  of  the  concrete 
channel  involves  an  irreversible  commitment  of 
valuable  resources.  (Grant-Florida) 
W72-09057 


TOCKS  ISLAND  LAKE  PROJECT,  DELAWARE 
RTVER,  NEW  JERSEY,  NEW  YORK,  PENNSYL- 
VANIA (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  972-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1971.  226  p,  2  fig,  7 
tab. 

Descriptors:  'Delaware  River,  'Environmental  ef- 
fects, 'Dam  construction,  'Multiple-purpose  pro- 
jects, Alternate  planning,  Drainage,  Water 
resources  development,  Multiple  purpose  reser- 
voirs, Impoundments,  Electric  powerplants, 
Hydroelectric  plants,  Fishing,  Fish  migration. 
Fish  types,  Fish  behavior,  Recreation,  Water 
supply,  Relocation,  Highway  relocation,  Adoption 
of  practices,  Insect  control,  Ponding,  Eutrophica- 
tion,  Anadromous  fish.  Herrings,  Lakes,  New  Jer- 
sey, New  York,  Pennsylvania. 
Identifiers:  'Environmental  Impact  Statements. 

The  project  involves  construction  of  a  dam  on  the 
Delaware  River  about  5  miles  north  of  the 
Delaware  Water  Gap  in  Pennsylvania  which  will 
create  a  12,425  acre  reservoir.  The  project  will 
provide  flood  control,  water  supply,  hydroelectric 
power  with  a  power  plant  capacity  of  70,000  KW, 
and  recreation.  The  project  area  is  sparsely  popu- 
lated, heavily  forested  flood  plain.  The  following 
environmental  impacts  are  noted:  relocation  of 
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structures,  construction  of  flood  protective  works, 
ponding  in  certain  areas  during  drawdown,  reduc- 
tion of  fishing,  loss  of  animal  habitats,  temporary 
aesthetic  impairment,  and  sewage  disposal 
problems  from  visitors  attracted  to  recreational 
sites.  Adverse  impacts  include  loss  of  a  natural 
stream;  inundation  of  10,000  acres  of  animal 
habitats;  loss  of  fishing,  especially  shad;  destruc- 
tion of  vegetation  from  road  construction;  and 
relocation  of  2,600  basin  residents.  Alternatives  in- 
clude an  alternate  multi-purpose  project,  no-ac- 
tion, and  alternate  actions  which  avoid  one  or 
more  adverse  environmental  effects.  Long-term 
productivity  outweighs  short-term  uses  since  fu- 
ture development  would  eventually  consume  the 
land  to  be  inundated.  Comments  of  interested 
agencies  are  included.  (Grant-Florida) 
W72-09058 


SPEWRELL  BLUFF  LAKE,  FLINT  RIVER, 
GEORGIA  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  390-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  18, 1971.  18  p,  2  plate. 

Descriptors:  'Georgia,  'Environmental  effects, 
•Flood  control,  'Hydroelectric  plants,  'Dam  con- 
struction, Multiple  purpose  projects,  Concrete 
dams,  Damsites,  Hydroelectric  power,  Flood  pro- 
tection. Water  control,  Water  utilization,  Naviga- 
tion, Flow  control,  Spillways,  Recreation,  Artifi- 
cial lakes,  Stream  fisheries,  Lotic  environment, 
Project  planning,  Project  purposes. 
Identifiers:  'Environmental  Impact  Statements, 
'SpewreU  Bluff  Lake  (Ga). 

Spewrell  Bluff  Dam  is  part  of  a  three  project 
system  designed  to  develop  the  power  head  of  the 
upper  Flint  River.  The  project  will  control  a 
drainage  basin  to  provide  flood  control,  hydroelec- 
tric power,  recreation,  and  flow  regulation  for 
downstream  navigation.  The  project  will  convert 
13,300  acres  of  agricultural  and  timber  lands  to 
lake  environment,  provide  electrical  power 
generation,  provide  high  quality  recreation,  and 
provide  flood  protection  and  groundwater 
recharge.  Unavoidable  adverse  effects  include  in- 
undation of  timber  and  agricultural  lands;  altera- 
tion from  a  stream  to  a  lake  environment,  thereby 
reducing  the  habitat  for  dependent  species;  and  in- 
convenience and  disruptions  to  inhabitants  who 
must  relocate.  Alternatives  to  the  proposed  pro- 
ject include  alternate  sites  and  single  purpose  pro- 
jects which  are  economically  infeasible  and  'no 
development'.  (Blank-Florida) 
W72-09059 


OPTIMIZATION  IN  DESIGN  OF  HYDRAULIC 
NETWORKS,  -  DISCUSSION  BY  GRAHAME  G. 
BOYNE. 

Scottish  Gas  Board,  Edinburgh. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09064 
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SUPERCRITICAL  FLOW  IN  CURVED  CHAN- 
NELS-HYDRAULIC MODEL  INVESTIGATION, 

Army    Engineer    District,    Los    Angeles,    Calif. 

Hydraulics  Section. 

D.  A.  Barela. 

Report  No  1-109,  March  1972.  8  p,  9  fig,  31  plate,  4 

tab,  2  append. 

Descriptors:  'Supercritical  flow,  'Open  channel 
flow,  'Turbulent  flow,  'Hydraulic  models, 
Flumes,  Hydraulics,  Hydraulic  similitude,  Waves 
(Water),  Hydraulic  jump,  Water  levels,  Profiles, 
Hydraulic  gradient. 
Identifiers:  'Curved  open  channels. 


A  laboratory  study  of  supercritical  flow  in  trape- 
zoidal, curved  channels  was  made  for  the  purpose 
of  obtaining  basic  information  required  to 
establish  design  criteria.  Various  design  curves 
were  tested  with  and  without  spiral  transitions,  to 
ascertain  the  amount  of  superelevated  flow 
produced  in  the  curve  by  high-velocity  flows  and 
the  consequent  disturbance  in  the  tangent 
downstream  from  the  curve.  Specifically,  the  fac- 
tors to  be  determined  were:  (a)  the  length  of  spiral 
transition  required  to  reduce  the  excessive 
disturbance  in  the  curve  and  the  tangent 
downstream,  (b)  the  height  of  the  superelevated 
water  surface,  (c)  the  pattern  of  disturbance,  and 
(d)  the  development  of  safe  design  criteria.  The 
model  was  constructed  to  an  undistorted  scale 
ratio  of  1 :  25  and  reproduced  approximately  5000  ft 
of  channel.  Use  of  spiral  transition  curves  definite- 
ly minimized  both  transverse  and  longitudinal 
waves  in  the  curve.  The  325-ft  spirals  reduced  the 
amplitude  of  undulation  only  slightly,  while  the 
600-ft  spirals  used  for  the  two  tests  nearly 
eliminated  the  undulations  entirely.  (Knapp- 
USGS) 
W72-08526 


SPATIALLY  VARIED  OPEN-CHANNEL  FLOW 
EQUATIONS, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
B.  C.  Yen. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  532.  Illinois  Water 
Resources  Center,  Research  Report  No  51,  1972. 
63  p,  3  fig,  29  ref.  OWRR  B-043-ILL  (4). 

Descriptors:  'Energy  equation,  'Open  channel 
flow,  Flow  resistance,  Fluid  mechanics,  Hydrau- 
lics, Momentum  equation,  Non-uniform  flow,  Un- 
steady flow. 

Identifiers:  'Spatially  varied  flow,  Homogeneous 
fluids,  Nonhomogeneous  fluids,  'Flow  equations. 

Recent  developments  and  improvements  in  nu- 
merical techniques  and  computer  capability  enable 
more  accurate  numerical  solutions  of  spatially 
varied  flow  problems  such  as  various  phases  of 
urban  storm  runoffs.  Consequently,  it  is  desirable 
to  re-examine  the  comptibility  of  the  flow  equa- 
tions used  in  solving  unsteady  spatially  varied  flow 
problems.  The  continuity,  momentum,  and  energy 
equations  for  unsteady  nonuniform  flow  of  an  in- 
compressible viscous  nonhomogeneous  fluid  with 
lateral  flow  into  or  leaving  a  channel  of  arbitrary 
geometry  in  cross  section  and  alignment  are  for- 
mulated in  integral  form  for  a  cross  section  by 
using  the  Leibnitz  rule.  The  resulting  equations  are 
then  transformed  into  one-dimensional  form  by  in- 
troducing the  necessary  correction  factors  and 
these  equations  can  be  regarded  as  the  unified 
open-channel  flow  equations  for  incompressible 
fluids.  The  flow  represented  by  these  equations 
can  be  turbulent  or  laminar,  rotational  or  irrota- 
tional,  steady  or  unsteady,  uniform  or  nonu- 
niform, gradually  or  rapidly  varied,  subcritical  or 
supercritical,  with  or  without  spatially  and  tem- 
porally variable  lateral  discharge.  Various  conven- 
tional equations  used  for  open-channel  flows  are 
simplifications  and  approximations  of  special 
cases  of  the  general  equations.  The  inherent  dif- 
ference between  the  flow  equations  derived  based 
on  the  energy  and  momentum  concepts  is  also 
discussed. 
W72-08588 


HYDRAULIC  MODEL  STUDDIS  OF  THE 
PUEBLO  DAM  SPILLWAY  AND  PLUNGE 
BASIN, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineer- 
ing and  Research  Center. 
T.  J.  Isbester. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-204  882,  Price  $3.00  paper  copy;  95  cents 
microfiche.  Report  REC-ERC-71-18,  June  1971.  16 
p,  16  fig,  1  tab. 

Descriptors:  'Hydraulic  models,  'Dams,  'Spill- 
ways, 'Hydraulic  design,  Colorado,  Model  stu- 


dies, Structural  engineering,  Reservoir  releases, 
Flow  profiles,  Channel  erosion,  Diversion  struc- 
tures, Diversion  tunnels,  Rocky  Mountain  Region, 
Testing,  Analytical  techniques. 
Identifiers:  'Arkansas  River  (Colo),  'Pueblo  Dam 
spillway,  Plunge  basin. 

Pueblo  Dam  will  be  on  the  Arkansas  River  about  6 
miles  west  of  Pueblo,  Colorado  and  will  be  a  major 
feature  of  the  Fryingpan-Arkansas  Project.  The 
project  involves  bringing  water  from  the  moun- 
tains on  the  west  slope  of  the  Continental  Divide 
through  a  tunnel  to  the  east  side  where  it  will  sup- 
plement the  Arkansas  River  for  irrigation,  mu- 
nicipal, and  industrial  needs.  Studies  were  per- 
formed on  a  1:56  scale  hydraulic  model  of  Pueblo 
Dam  spillway  and  plunge  basin  to  determine  if  the 
unusual  design  could  handle  the  required  releases 
safely.  The  model  contained  the  flip-type  spillway, 
plunge  basin,  river  outlets,  and  a  section  of 
downstream  river  channel.  Channel  erosion,  basin 
impact  pressures,  nappe  oscillations,  crest  rating, 
and  flow  profile  studies  were  made.  Flow  splitters 
were  added  to  the  spillway  to  eliminate  nappe 
oscillations.  The  plunge  basin  initially  containing  2 
floor  elevations  was  enlarged  to  the  level  of  the 
deeper  section  to  minimize  impact  pressures.  A 
technique  of  data  collection  was  used  in  obtaining 
impact  pressures  which  provided  an  electronic 
statistical  analysis.  A  curve  was  obtained  to  relate 
basin  floor  effective  pressure  head  to  spillway 
discharge  for  the  normal  river  tailwater  conditions. 
(Woodard-USGS) 
W72-08718 


STABILITY  TESTS  OF  PROPOSED  RUBBLE- 
-MOUND  BREAKWATERS,  NASSAU  HARBOR, 
BAHAMAS;  HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

R.  Y.  Hudson,  and  R.  A.  Jackson. 

Available  from  NTIS,  Springfield,  Va.  22151  as 

AD-734    099,    Price    $3.00    paper    copy,    $0.95 

microfiche.  Miscellaneous  Paper  No  2-799,  March 

1966. 1 1  p,  17  photo,  6  plate. 

Descriptors:  'Hydraulic  structures,  'Break- 
waters, 'Harbors,  'Model  studies,  Testing, 
Flumes,  Waves  (Water),  Analytical  techniques, 
Engineering  structures.  Hydraulic  design,  Coasts, 
Protection,  Evaluation. 
Identifiers:  'Nassau  Harbor  (Bahamas). 

Three  series  of  model  tests  were  conducted  in  a 
wave  flume  5  ft.  wide,  4  ft.  deep,  and  119  ft.  long, 
using  linear  scales  of  1:55.0,  1:46.5,  and  1:42.5,  to 
determine  the  stability  of  proposed  rubble-mound 
breakwaters  with  cover  layers  composed  of  tribar 
armor  units  for  Nassau  Harbor  (Bahamas).  The 
stability  of  the  breakwater  sections,  as  a  function 
of  wave  height,  was  observed  visually;  the  heights 
of  waves  on  the  harborside  of  the  test  sections, 
generated  by  wave  overtopping  and  wave  energy 
that  was  transmitted  through  voids  in  the  upper 
portions  of  the  breakwaters,  were  measured  by  an 
electrical  wavegage  and  oscillograph  assembly.  It 
was  concluded  that:  a.  The  breakwater  sections 
using  tribar  armor  units  will  be  stable  for  the 
selected  design  waves;  b.  the  selected  design 
waves  are  conservative;  c.  wave  heights  behind 
the  proposed  breakwaters,  caused  by  wave  over- 
topping and  wave  energy  that  is  transmitted 
through  the  voids  in  the  breakwater,  are  not  con- 
sidered significant  when  compared  with  the 
heights  of  waves  that  enter  through  the  navigation 
opening  during  storms,  and  the  heights  of  waves 
generated  inside  the  harbor  by  local  winds. 
(Woodard-USGS) 
W72-08810 


A   STOCHASTIC   MODEL   DESCRIBING   THE 
WATER  MOTION  IN  A  RIVER, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Mathematics. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-08819 
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FULL  SCALE  TESTING  OF  THE  HIGH  SEAS 
OIL  CONTAINMENT  BARRIER  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08630 


A  NEW  APPROACH  TO  SHIELDING  AGAINST 
DIRECT  LIGHTNING  STROKES, 

Electricity  Commission  of  New  South  Wales 
(Australia);  and  Gutte  ridge,  Has  kins  and  Davey, 
New  South  Wales  (Australia). 
B.  P.  McRae,  and  A.  V.  Hromas. 
Institution  of  Engineers,  Australia,  Electrical  En- 
gineering Transactions,  Vol  EE7,  No.  2,  p  33-44, 
Sept  1971.  23  fig,  3  tab,  30  ref,  4  append. 

Descriptors:  'Lightning,  'Transmission  lines, 
Overhead  ground  wire,  Extra  high  voltage,  Ioniza- 
tion, Electric  current,  Statistical  analysis, 
Bibliographies. 

Identifiers:  •Lightning  protection,  'Shielding, 
Australia,  Thunderclouds,  Pathfinder  Project,  Ou- 
tages, Electric  discharges,  Electric  coronas,  Static 
electricity. 

A  new  approach  to  shielding  against  direct  strokes 
of  lightning  is  developed,  based  on  recent  statisti- 
cal data  and  Griscom's  work  on  the  theory  of  the 
lightning  descent  mechanism.  Most  lightning 
discharges  are  considered  to  be  lowered  from 
cloud  to  ground  or  structure.  Near  the  ground 
plane,  the  effective  strike  radius  is  determined  in 
terms  of  altitude,  voltage,  charge,  and  capacitance 
inherent  in  the  prestrike  condition.  The  charge  of 
the  prestrike  corona  burst  is  determined  in  terms 
of  statistical  data  on  maximum  current  amplitudes 
and  rising  time  to  reach  maximum  current  value. 
Collation  and  correlation  of  these  data  have  made 
possible  estimates  of  exposure  to*  direct  lightning 
strokes  and  probability  of  penetration  past  shield- 
ing. The  theory  gives  a  clearer  picture  of  the  condi- 
tions just  prior  to  flashover  of  lightning  to  ground 
or  to  a  high  structure.  Methods  and  curves  are 
given  to  facilitate  design  of  shielding  arrangements 
and  a  comparison  is  made  with  accepted  shielding 
criteeria.  (USBR) 
W72-08770 


POWER  IN  THE  YEAR  2001, 

For  primary  bibliographic  entry  see  Field  06B. 
W72-08771 


MT.  ELBART  PUMPED-STORAGE  POWER- 
PLANT  FRYING  PAN-ARKANSAS  PROJECT, 
COLORADO  (FINAL  ENVHtONMENTAL  IM- 
PACT STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  507F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  19,  1971.  42  p,  1  map, 
5  photo. 

Descriptors:  'Pumped  storage,  'Multiple-purpose 
projects,  'Colorado,  'Environmental  effects, 
Electric  powerplants,  Powerplants,  River  basin 
development,  Water  resources  development,  Al- 
ternate planning,  Federal  government,  Project 
purposes,  Recreation,  Fishing,  Impoundments, 
Water  distribution  (Applied),  Hydroelectric 
plants,  Thermal  pollution,  Water  temperature, 
Adoption  of  practices,  Aquatic  environment,  Ex- 
cavation, Dam  construction,  Turbidity. 
Identifiers:  'Environmental  Impact  Statements, 
'Frying  Pan-Arkansas  project. 

The  Mt.  Elbart  pumped-storage  powerplant  is  a 
major  element  of  the  multi-purpose  Frying-pan- 
Arkansas  Project.  Twenty  percent  of  the  200 
megawatt  output  of  the  plant  will  be  supplied  by 
project  water.  The  balance  will  be  produced  by 
pumped  water  from  nearby  Twin  Lakes.  The  pro- 
ject is  intended  to  help  meet  the  rising  demand  for 


power  in  Colorado.  The  powerplant  will  be  15  sto- 
ries high,  but  only  the  top  flood  will  be  above 
ground  level.  Approximately  2.7  million  cubic 
yards  of  earth  will  be  excavated.  Environmental 
impact  of  the  project  includes  temporary  visual 
impact  to  the  landscape,  temporary  impact  on 
aquatic  life,  possible  harm  to  shrimp  and  fish  from 
increased  water  temperature,  increased  lake 
depths,  and  evacuation  of  water.  Unavoidable  ad- 
verse effects  include  temporary  aesthetic  scarring, 
indeterminate  fish  losses,  and  temporary  water 
turbidity.  Alternatives  considered  include  no 
powerplant,  which  would  necessitate  modification 
of  the  project  and  lessen  the  adverse  effect  on  lake 
biota  and  construction  of  a  fossil  fuel  plant.  Long- 
term  advantages  seem  to  outweigh  the  environ- 
mental disadvantages.  Extensive  agency  comment 
is  included.  (Grant-Florida) 
W72-08850 


DESALINATION  PROCESS  BY  MULTI-E- 
FFECT, MULTI-STAGE  FLASH  DISTHXATION 
COMBINED  WITH  POWER  GENERATION, 

American  Machine  and  Foundry  Company,  York, 

Pa.  (Assignee). 

For  primary  bibliographic  entry  see  Field  03A. 

W72-09016 


OH.  RECOVERY  AND  CLEANUP  SYSTEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09018 


OIL  SKIMMER  WITH  OSCILLATABLE  CHtCU- 
LAR  LOOP, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-09019 


APPARATUS  AND  METHOD  FOR  CONFINING 
AND  COLLECTING  OIL  FLOATING  ON  A 
WATER  SURFACE, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-09020 


APPARATUS  FOR  PREVENTING  On,  POLLU- 
TION, 

Texaco  Inc.,  New  York.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09022 


HIGH-STRENGTH     FORE-RESISTANT     SPILL 
CONTROL  BOOMS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09023 


IMPORTATION  OF  LIQUEFIED  NATURAL 
GAS  UNDER  THE  NATURAL  GAS  ACT  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Federal  Power  Commission,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  853-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  August  16, 1971. 18  p,  3  map. 

Descriptors:  'Maryland,  'Georgia,  'Environmen- 
tal effects,  'Natural  gas,  Facilities,  Pipelines,  En- 
gineering structures,  Dredging,  Piers,  Industrial 
plants,  Water  quality  control,  Storage  require- 
ments. Turbidity,  Tidal  marshes,  Aesthetics, 
Chesapeake  Bay,  Water  pollution  sources,  Ther- 
mal pollution. 

Identifiers:  'Environmental  Impact  Statements, 
'Natural  Gas  Act,  'Liquefied  natural  gas. 

The  projects  involve  construction  at  Cove  Point, 
Maryland  and  Savannah,  Georgia  of  a  marine  ter- 
minal, above  ground  storage  tanks  for  liquid  natu- 
ral gas,  pumping  facilities,  and  pipeline  construc- 
tion in  order  to  receive  the  equivalent  of  1  billion 
cubic  feet  of  natural  gas  per  day  imported  from  Al- 
geria. Environmental  impacts  include:  commit- 
ment of  large  land  areas  for  facility  and  pipeline 
construction,  dredging  resulting  in  temporary  tur- 


bidity, sediment  disruption,  discharge  of  cooled 
water  which  might  alleviate  existing  thermal  pollu- 
tion at  Savannah,  temporary  disruption  of  land- 
scape and  river  flows  during  pipeline  construction, 
and  traversing  of  marshland  by  the  pipeline  in  the 
Savannah  Wildlife  Refuge.  Adverse  impacts  in- 
clude turbidity  from  dredging  loss  of  trees  from 
pipeline  construction,  and  extensive  land  commit- 
ment. Alternate  sites  were  considered  and  al- 
ternate sources  of  natural  gas  were  studied.  The 
chosen  source  and  sites  were  the  most  desirable 
economically  and  ecologically.  Short-term  usage 
will  not  permanently  impair  land  productivity. 
Pipeline  routes  and  facility  sites  will  be  irreversi- 
ble commitments.  (Grant-Florida) 
W72-09052 


BROOMFTELD,  COLORADO  WATER  TRANS- 
MISSION LINE,  PROJECT  WSP  CO-08-00-0110, 
BROOMFIELD,  COLORADO  (DRAFT  EN- 
VntONMENTAL  IMPACT  STATEMENT). 

Department  of  Housing  and  Urban  Development, 
Denver,  Colo.  Region  VIII. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  340-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  23,  1971.  49  p,  16 
map,  4  tab. 

Descriptors:  'Environmental  effects,  'Water 
supply,  'Water  supply  development,  'Water  con- 
veyance, 'Colorado,  Water  demand,  Water 
requirements,  Water  utilization,  Water  sources, 
Water  resources,  Water  resources  development, 
Water  management  (Applied),  Conveyance  struc- 
tures, Water  quality,  Water  pollution,  Turbidity, 
Land  use,  Project  benefits,  Project  purposes, 
Pipelines,  Pumping  plants,  Reservoirs,  Urbaniza- 
tion, Diversion. 

Identifiers:  'Environmental  Impact  Statements, 
'Broomfield  (Colo). 

The  project  consists  of  the  construction  of  water 
transmission  facilities,  a  pipeline,  pumping  sta- 
tion, and  a  reservoir  to  serve  urban  areas.  The 
present  water  supply  is  limited  in  capacity  and 
very  expensive.  Furthermore,  the  area  is  very  vul- 
nerable because  it  has  only  a  single  transmission 
line  from  a  single  water  source.  Water  quality 
problems  could  result  if  the  project  pollutes  the 
aquifer,  but  this  is  highly  unlikely.  Flora  destruc- 
tion will  be  minimal  since  burial  of  the  pipeline  will 
be  done  along  existing  roads.  Wildlife  should  not 
be  affected.  A  major  effect  of  the  project  involves 
changes  in  land  use:  development  will  change 
agricultural  use  to  residential  and  commercial  use. 
A  number  of  short  range  effects  will  result  from 
construction.  Turbidity  from  erosion  of  backfill 
will  be  most  noticeable.  A  number  of  alternate 
water  transmission  facilities  were  considered,  but 
none  of  them  would  mitigate  adverse  environmen- 
tal effects  of  the  proposed  design.  Projected  land 
uses  of  the  area  are  set  forth  in  an  appendix. 
(Brackins-Florida) 
W72-09056 


DEVELOPMENT  OF  ECONOMIC  WATER 
HARVEST  SYSTEMS  FOR  INCREASING 
WATER  SUPPLY, 

Arizona  Water  Resources  Research  Center,  Tuc- 
son. 

For  primary  bibliographic  entry  see  Field  03B. 
W72-09060 


DYNAMIC  PROGRAMMING  IN  i 

HYDROELECTRIC  SYSTEM, 

Aluminum  Co.  of  Canada  Ltd.,  Arvida  (Quebec). 
For  primary  bibliographic  entry  see  Field  06A. 
W72-09082 
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8D.  Soil  Mechanics 


HIDDEN  LAKE,  FRESNO  RIVER  BASKS, 
CALIFORNIA  (FINAL  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District.  Sacramento,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  445-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  29,  1971.  32  p,  4  map,  6 
disc. 

Descriptors:  'Reservoir  construction,  'Environ- 
mental effects,  'Flood  protection,  'Dam  construc- 
tion, Project  planning,  Dams,  Levees, 
Earthworks,  Flood  control,  Riparian  land,  Ripari- 
an waters.  Construction,  Reservoirs,  Channels,  Ir- 
rigation, 'California. 

Identifiers:  'Environmental  impact  statements, 
•Fresno  River  Basin  (Calif.). 

The  proposed  plan  involves  construction  of  an 
earthfill  dam  across  the  Fresno  River  about  15 
miles  northeast  of  Madera,  Califronia,  construc- 
tion of  four  small  dikes,  downstream  clearing  and 
enlarging  of  channels,  and  associated  levee  con- 
struction. The  resulting  reservoir  will  contain 
1,570  surface  acres  of  water.  Environmental  im- 
pacts include  conversion  of  a  free  flowing  inter- 
mittent river  into  a  lake,  stabilization  of  seasonal 
distribution  of  water  flows  downstream,  acquisi- 
tion of  irrigation  waters  for  dry  farmland,  flood 
protection  for  Madera,  elimination  of  some  tur- 
bidity and  sediment  associated  with  floods,  and 
the  loss  of  5-10  miles  of  riparian  vegetation.  Ad- 
verse environmental  effects  include  the  loss  of 
1,570  acres  of  land  by  inundation;  substantial  loss 
in  riparian  habitat;  and  increased  concentrations 
of  salts,  nutrients,  and  pesticides  from  increased 
agricultural  use.  Alternatives  include  channel  im- 
provements only,  channel  improvements  with  a 
single-purpose  irrigation  reservoir,  a  multiple-pur- 
pose reservoir  without  channel  improvements,  and 
no  development.  Irreversible  commitments  of 
resources  include  the  inundation  of  lake  area,  loss 
of  six  miles  of  riparian  values  within  the  lake,  and 
impairment  of  5-10  miles  of  natural  stream  banks. 
Comments  of  other  agencies  are  included.  (Hor- 
witz-Florida) 
W72-08629 


NEW  HOPE  LAKE,  NORTH  CAROLINA 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Wilmington,  N.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  999-F1-3,  $15.00  in  paper 
copy,  $0.95  in  microfiche.  Vols.  1-3,  November 
1971. 704  p. 

Descriptors:  'Environmental  effects,  'Artificial 
lakes.  Water  resources  development,  'Flood  con- 
trol, 'Dam  construction,  Earth  dams,  Impound- 
ments, Impounded  waters,  Water  quality  control, 
Recreation,  Water  supply,  Land  use,  Flow  regula- 
tion, Wildlife  habitats,  Reservoirs,  Water  storage, 
Project  purposes,  Project  benefits,  Economic 
justification.  Area  redevelopment,  Flood  plain 
zoning,  Floodproofing,  Multiple-purpose  projects, 
•North  Carolina. 

Identifiers:  'Environmental  impact  statements, 
•New  Hope  Lake  (NC). 

The  project  consists  of  construction  of  an  earth 
dam  and  a  lake  for  flood  control,  water  supply, 
water  quality  control,  recreation,  and  fish  and  wil- 
dlife enhancement.  About  22  miles  of  free  flowing 
stream  and  14,300  acres  will  be  inundated,  causing 
a  reduction  in  wildlife  habitats.  Furthermore,  the 
project  will  reduce  overbank  flooding 
downstream;  consequently  another  19,000  acres  of 
wildlife  habitat  downstream  will  be  lost  from  con- 
version of  land  to  other  uses.  The  lake  will  initially 
display  eutrophic  tendencies  after  filling  due  to  or- 
ganic matter  congregating  within  the  pool  area,  but 
an  equilibrium  will  be  reached  after  a  few  years. 


Alternatives  considered  included  a  dry  dam,  aban- 
donment of  the  project,  a  series  of  small  dams, 
and  several  non-structural  alternatives  such  as 
flood  plain  zoning.  Balanced  against  the  long  term 
loss  of  productive  lands  is  the  creation  of  a  multi- 
purpose impoundment  to  meet  the  demands  of  in- 
creased commercial  and  industrial  growth.  In  addi- 
tion to  comments  from  interested  agencies,  com- 
ments and  correspondence  from  environmental 
groups  and  citizens  are  included.  An  economic 
data  memorandum  is  included,  as  well  as  trans- 
cripts of  depositions  taken  on  behalf  of  environ- 
mental groups  in  litigation  opposing  this  project. 
(Brackins-Florida) 
W72-08639 


COTTONWOOD  CREEK  DAM,  IDAHO,  PRO- 
JECT (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Walla  Walla,  Wash. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  724-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1971.  35  p,  1  dwg,  4 
tab. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Dam  construction,  'Flood  protection, 
Floods,  Flood  flow,  Recreation,  Fish,  Wildlife, 
Dams,  Structures,  Spillways,  Conduits,  Sedi- 
ments, Storms,  Land  management,  Watershed 
management,  Idaho,  Project  benefits,  Wildlife 
habitats.  Aquatic  habitats,  Earth  dams,  Air  pollu- 
tion, Rockfill  dams. 

Identifiers:  'Environmental  impact  statements, 
'Cottonwood  Creek  (Idaho). 

The  project  is  designed  to  give  local  flood  protec- 
tion. It  will  consist  of  an  earth  and  rockfill  dam,  an 
ungated  spillway,  and  an  uncontrolled  outlet  con- 
duit corresponding  to  the  creek's  downstream 
channel  capacity.  Due  to  the  placement  of  the  con- 
duit, no  permanent  pool  would  be  formed.  The 
creek  is  presently  plagued  with  occasional  flash- 
type,  high-sediment  floods  from  high  intensity 
thunderstorms,  and  floods  from  general  storm 
rainfall  and  snowmelt.  This  project  would  virtually 
eliminate  floods  which  threaten  a  highly  developed 
residential  area  of  Boise.  It  would  also  encourage 
further  development  in  the  area.  The  area  behind 
the  dam  would  be  available  for  recreation.  The 
project  would  not  adversely  influence  any  unique 
condition  and  would  have  minimal  impact  on 
overall  fish,  wildlife,  and  associated  resources. 
There  will  be  temporary  air  and  noise  pollution. 
Abandoning  the  project  would  forego  the  net 
benefits.  Another  alternative  would  be  to  increase 
watershed  treatment  and  land  management  to 
reduce  rainfall  runoff.  This  is  not  a  complete  alter- 
native in  itself  but  is  being  considered  in  conjunc- 
tion with  detention  dam  construction  design. 
Agency  responses  are  included.  (JJkson-Florida) 
W72-08665 


LOS  ESTEROS  RESERVOIR,  SANTA  ROSA, 
NEW  MEXICO  (FINAL  ENVERONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Albuquerque,  New  Mex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  431-F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1971.  69  p,  1  map,  25 
tab. 

Descriptors:  'Environmental  effects,  'Dam  con- 
struction, 'Reservoir  construction,  'Flood  protec- 
tion, Flood  control,  Flood  damage,  Flood  flow, 
Flow  rates,  Rockfill  dams,  Earth  dams,  Sediment 
control,  Reservoir  operation,  Surface  irrigation, 
Multiple-purpose  projects,  Water  resources 
development,  New  Mexico. 

Identifiers:  'Environmental  impact  statements, 
'Pecos  River  (NM). 

Construction  of  an  earth  and  rolled  rockfill  dam,  a 
tunnel  type  conduit,  an  uncontrolled  spillway 
channel,    and   an    access    road    is    proposed   in 


Guadalupe  County,  New  Mexico.  The  dam  site  on 
the  Pecos  River  is  located  approximately  seven 
miles  upstream  from  Santa  Rosa,  New  Mexico. 
The  dam  would  be  utilized  for  flood  control,  sedi- 
ment control,  and  irrigation  storage.  One  adverse 
effect  of  the  project  is  the  elimination  of  7,360 
acres  of  wildlife  habitat  through  periodic  flooding 
of  the  irrigation  pool.  The  scenic  quality  of  the 
area  will  also  be  reduced.  Native  grasses  and  other 
small  plants  may  be  damaged  by  sediment 
deposits;  about  14  miles  of  free-flowing  stream 
will  be  converted  into  a  slack  water  area.  Alterna- 
tives considered  include:  diversion,  collection  and 
confining  levees,  channel  improvements,  multiple 
and  single  purpose  reservoirs,  non-structural  alter- 
natives, and  no-development.  However,  the 
selected  project  is  the  only  economically  feasible 
method  to  provide  flood  and  sediment  control  and 
irrigation  storage.  Comments  of  concerned  agen- 
cies are  included.  (Kohla-Florida) 
W72-08672 


AN  INVESTIGATION  OF  MOISTURE 
CHANGES  AND  SOIL  STRUCTURE  EN  EARTH 
DAMS, 

Snowy    Mountains    Hydro-Electric     Authority, 
Cooma  (Australia). 
M.  S.  Kotowicz,  and  S.  N.  Kiek. 
Proceedings,    1st   Australia-New   Zealand   Con- 
ference on  Geomechanics,   Vol   1,   Melbourne, 
Australia,  p  160-164,  Aug  1971. 2  fig,  3  tab,  14  ref. 

Descriptors:  'Optimum  moisture  content, 
•Moisture  content,  'Earth  dams,  'Soil  compac- 
tion, On-site  investigations,  Soil  structure,  Pore 
pressure,  Proctor  curves,  Laboratory  tests,  Cur- 
ing, Soil  mechanics,  Clays,  Soil  moisture,  Cation 
exchange,  Adsorption. 

Identifiers:  'Optimum  moisture  content,  Clay  bar- 
riers, Exchangeable  sodium  percentage,  Blower- 
ing  Dam  (Australia),  Jindabyne  Dam  (Australia), 
Proctor  curves,  Rolled  fills. 

Optimum  moisture  content  (OMC)  of  a  soil  is 
generally  considered  constant  under  uniform  com- 
paction, but  tests  show  OMC  may  vary  con- 
siderably depending  on  initial  soil  moisture  and 
curing  time.  This  OMC  variance  can  cause  crucial 
problems  in  earth  dam  construction  because  the 
pore  pressures  that  develop  upon  compaction  are 
dependent  upon  the  placement  moisture  content. 
Problems  developed  when  Jindabyne  Dam  was 
found  to  have  considerably  smaller  pore  pressures 
than  expected  and  Talbingo  Dam  had  considerably 
higher  pore  pressures.  Comparison  of  field  and 
laboratory  compaction  tests  showed  the  laborato- 
ry OMC  was  2.5%  higher  for  Jindabyne  Dam  and 
1 .5%  lower  for  Talbingo  Dam.  Tests  to  determine 
factors  affecting  compaction  test  results  revealed: 
(1)  a  9%  increase  in  initial  soil  moisture  caused  a 
2.5%  increase  in  OMC,  (2)  curing  time  also  af- 
fected OMC,  and  (3)  the  soil  moisture  content 
changed  during  curing.  The  reason  for  the  OMC 
changes  are  unknown,  but  apparently  are  not 
caused  by  structural  rearrangement  and  con- 
sequent transfer  between  adsorbed  and  free 
moisture.  The  standard  compaction  test  should  be 
reviewed.  (USBR) 
W72-08754 


THE  USE  OF  EN-SITU  TESTS  EN  A  STUDY  OF 
THE  EFFECTS  OF  FISSURES  ON  THE  PRO- 
PERTIES OF  STUFF  CLAYS, 

Building  Research  Station,  Garston  (England). 
A.  Marsland. 

Proceedings,  1st  Australia-New  Zealand  Con- 
ference on  Geomechanics,  Vol  !,  Melbourne, 
Australia,  p  180-189,  Aug  1971.  8  fig,  13  ref. 

Descriptors:  'On-site  tests,  'Clays,  'Fissures 
(Geologic),  'Soil  tests,  'Soil  strength,  Shear 
strength,  Soil  properties,  Laboratory  tests, 
Boreholes,  Soil  mechanics,  Fractures  (Geology), 
Samples,  Test  results. 

Identifiers:  'Direct  shear,  'Plate  load  tests,  Shear 
box,  Plate  bearing  tests,  London,  Triaxial  tests, 
Penetrometers,  Test  equipment.  Loading  tests. 
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Large  variations  in  shear  strengths  and  moduli  ob- 
tained from  triaxial  tests  on  stiff  fissured  clays 
caused  the  validity  of  the  test  procedures  to  be 
questioned.  An  investigation  using  larger  in  situ 
shear  tests  indicated  strengths  of  fissured  clay 
were  considerably  lower  than  the  average  values 
determined  from  triaxial  tests.  In  situ  plate  loading 
tests  were  used  to  obtain  information  for  piled 
foundation  design.  An  865-mm-dia  plate  was 
placed  in  the  bottom  of  a  borehole  and  the  settle- 
ment under  load  determined.  Fissured  clay 
strengths  calculated  from  the  plate  tests  were  from 
0.57  to  0.91  of  those  determined  from  triaxial  tests. 
In  situ  shear  box  tests  were  used  to  determine  soil 
strengths  for  a  large  power  station.  The  peak  shear 
strengths  measured  by  the  610-mm-square  shear 
box  fell  within  the  range  of  values  determined  by 
triaxial  tests  on  75-  and  125-mm-dia  specimens. 
Each  fissured  clay  design  problem  must  be  con- 
sidered individually,  but  generally,  large  in  situ 
tests  provide  more  realistic  values  of  soil  proper- 
ties than  laboratory  or  small  in  situ  tests.  (USBR) 
W72-08756 


HEADWATERS-YELLOW      RIVER     PROJECT 
MEASURE,  GWINNETT  COUNTY  RESOURCE 
CONSERVATION  AND  DEVELOPMENT  PRO- 
JECT,  GEORGIA   (FINAL    ENVIRONMENTAL 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Lawrence ville,  Ga. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-08846 


CHOPTANK  RIVER,  CAROLINE  COUNTY, 
MARYLAND  (DRAFT  ENVDtONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer,  District,  Baltimore,  Md. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08849 


CLIFTY  CREEK  LAKE,  CLOTTY  CREEK, 
WABASH  RIVER  BASIN,  INDIANA  (DRAFT 
ENVmONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  229D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  9,  1970. 6  p,  1  map. 

Descriptors:  'Indiana,  'Environmental  effects, 
•Dam  construction,  'Flood  protection,  'Multiple- 
purpose  projects.  Flood  control,  Project  purposes, 
Recreation,  Water  resources  development, 
Watersheds  (Basins),  Multiple-purpose  reservoirs, 
Fishing,  Wildlife  habitats,  Water  quality  control, 
Aesthetics,  Dikes,  Non-structural  alternatives, 
River  basins,  River  basin  developments. 
Identifiers:  'Environmental  Impact  Statements, 
•Wabash  River  Basin  (Ind),  'Clifty  Creek  (Ind). 

The  proposed  multipurpose  project  would  be 
located  on  Clifty  Creek  in  Bartholomew  and 
Decatur  counties,  Indiana.  The  project  involves 
construction  of  an  88-foot  high,  7,000-foot  long 
dam  which  would  be  designed  to  provide  flood 
control,  recreation,  and  fish  and  wildlife  protec- 
tion. The  project  area  topography  is  gently  rolling 
countryside.  Environmental  impacts  of  the  project 
include  inundation  of  approximately  2,400  acres  of 
land  at  flood  pool,  the  use  of  an  additional  1,000 
acres,  reduction  of  flood  damage,  and  improved 
water  quality  and  consequent  enhancement  of 
fishing  and  aesthetic  appeal.  Adverse  impacts  in- 
clude inundation  of  1,000  acres  of  farm  land  and 
wildlife  habitat  at  seasonal  pool,  permanent  loss  of 
six  miles  of  free  flowing  stream  and  bank  cover, 
and  partial  loss  of  natural  beauty.  The  extreme  al- 
ternative is  to  retain  the  area  in  its  natural  state. 
This  would  result  in  a  loss  of  flood  control  and 
recreational  benefits.  Non-structural  alternatives 
are  unsuitable  due  to  the  agricultural  character  of 
the  area.  Irreversible  commitments  of  resources 
include  six  miles  of  natural  stream  and  2,400  acres 
of  inundated  farm  land.  (Grant-Florida) 
W72-08852 


MISSISSIPPI  RTVER,  EAST  BANK,  WARREN 
TO  WILKINSON  COUNTTES,  MISSISSIPPI, 
VICKSBURG-  YAZOO  AREAS  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Vicksburg,  Miss. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-08853 


CHENA  RTVER  LAKES  FLOOD  CONTROL 
PROJECT,  FAIRBANKS,  ALASKA  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Anchorage,  Alaska. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  532F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1971.  69  p,  7  plate,  6 
tab. 

Descriptors:  'Environmental  effects,  'Alaska, 
'Flood  protection,  'Earth  dams,  'Levees, 
Danishes.  Dam  construction,  Earthworks,  Im- 
poundments, Flood  control,  Floodways,  Flood 
plains,  River  basin  development,  Turbidity,  Ox- 
ygen sag,  Water  quality  control,  Eutrophication, 
Snowmelt,  Flood  flow,  Surface  runoff,  Project 
planning,  Project  purposes,  Lakes,  Rivers. 
Identifiers:  'Chena  River  (Alaska),  'Tanana  River 
(Alaska),  'Little  Chena  River  (Alaska),  'Environ- 
mental Impact  Statements. 

The  project  area  is  within  the  Chena  and  Tanana 
River  flood  plains  near  Fairbanks,  Alaska  and  is 
subject  to  major  floods  resulting  from  snowmelt 
and/or  rainfall.  The  proposed  project  is  designed 
to  protect  the  surrounding  community  from  flood 
damage.  Two  earthfill  dams  will  regulate  and 
restrict  the  Chena  and  Little  Chena  Rivers  while  a 
levee  system  will  control  the  Tanana  River.  En- 
vironmental impacts  of  the  proposed  project  in- 
clude flood  protection,  dislocation  of  32  families 
and/or  businesses,  impoundment  of  terrestrial 
habitats  and  a  natural  stream  section,  acceleration 
in  development  of  the  protected  flood  plain,  crea- 
tion of  recreational  opportunities,  and  possible 
provision  for  fish  and  wildlife  habitats.  Unavoida- 
ble adverse  environmental  effects  will  include 
elimination  of  plants  and  animals  in  impounded 
terrestrial  habitats  and  in  areas  of  habitats  to  be 
occupied  by  flood  control  structures,  possible 
water  quality  problems  in  reservoir  and  discharge 
water,  and  termination  of  periodic  downstream 
flooding  which  will  be  adverse  to  those  plant  com- 
munities dependent  on  such  inundation.  Alterna- 
tives to  the  proposed  project  include  no  develop- 
ment, an  alternative  dam  site,  floodway  and 
levees,  relocation,  and  flood  plain  management. 
Comments  of  concerned  agencies  are  included. 
(Blank-Florida) 
W72-09035 


RAILROAD  CLOSURE  STRUCTURE,  BEACH 
CITY  LAKE,  SUGAR  CREEK,  OHIO  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  570-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  23, 1971. 8  p,  3  fig. 

Descriptors:  'Environmental  effects,  'Ohio, 
•Flood  control,  'Levees,  'Flood  protection, 
'Storage  capacity,  Dams,  Reservoirs,  Erosion, 
Lakes,  Storms,  Storm  water,  Railroads,  Project 
benefits,  Economics,  Spillways,  Spillway  gates, 
Overflow,  Sediments,  Administrative  agencies, 
Storm  runoff. 

Identifiers:  'Environmental  Impact  Statements, 
•Beach  City  Lake  (Ohio). 

The  project  involves  construction  of  a  closure 
structure  consisting  of  a  gated  opening  in  a  rail- 
road cut  and  an  earthen  levee  to  avoid  potential 
lake  overflow  through  the  railroad  cut  and  ad- 
jacent low  grounds  during  full  utilization  of  reser- 
voir flood  control  storage.  The  immediate  vicinity 
is  rural.  A  series  of  storms  could  cause  the  lake  to 
overtop  the  levees  and  result  in  uncontrolled  flow 


down  the  railroad  cut.  The  improvement  will  per- 
mit greater  storage  to  prevent  involuntary  spilling. 
Loss  of  a  portion  of  a  farm  field,  possibility  of 
sediment  deposit  on  railroad  tracks,  and  tem- 
porarily increased  erosion  are  the  only  expected 
adverse  effects.  To  take  no  action  would  fail  to 
take  full  advantage  of  the  reservoir's  storage 
potential,  jeopardize  the  dr.m's  integrity  and  the 
safety  of  persons  downstream,  and  continue  the 
risk  of  damage  to  the  railroad.  Abandoning  the 
railroad  is  deemed  impractical  as  are  alternatives 
involving  its  relocation.  Increasing  the  height  of 
levees,  widening  the  spillway,  and  other  methods 
of  closure  were  also  deemed  unworkable.  Long 
term  use  of  the  environment  will  be  minimally  im- 
paired. Comments  from  interested  agencies  have 
been  requested.  Two  maps  and  one  plan  are  in- 
cluded. (Ilkson-Florida) 
W72-09054 

8E.  Rock  Mechanics  and 
Geology 


CORPUS  CHRISTI  SHTP  CHANNEL,  PORT 
ARANSAS  BREAKWATER,  TEXAS  (FTNAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  04 A. 
W72-08668 


MEASUREMENT  OF  TENSILE  STRENGTH  BY 
DIAMETRAL  COMPRESSION  OF  DISCS  AND 
ANNULI, 

Cold  Regions  Research  and  Engineering  Lab., 

Hanover,  N.H. 

M.  Mellor,  and  I.  Hawkes. 

Engineering  Geology,  Vol  5,  No  3,  p  173-225,  Oct 

1971.  33  fig,  34  ref ,  append. 

Descriptors:  *Tensile  strength,  'Testing 
procedures,  'Rock  mechanics,  'Laboratory  tests, 
Stress  distribution,  Griffith  theory,  Tensile  stress, 
Compression  tests,  Rock  properties,  Bibliogra- 
phies, Brittleness,  Rings,  Glass,  Plastics,  Ice, 
Rock  tests,  Tests. 

Identifiers:  'Splitting  tensile  strength,  Test  equip- 
ment, Griffith  theory,  Tensile  properties,  Disks 
(Shapes),  Tension  tests,  Annuli,  Brazilian  test, 
Uniaxial  tension  strength,  Uniaxial  tests,  Crack 
propagation. 

Diametral  compression  of  disks  and  annuli  were 
investigated  theoretically  and  experimentally  as  an 
alternative  to  the  more  difficult  uniaxial  tensile 
test.  The  disk  test  (Brazil  test)  was  preferable  to 
the  ring  (annulus)  test  for  the  following  reasons: 
(1)  For  Griffith-type  materials,  such  as  rocks,  the 
disk  test  is  capable  of  measuring  uniaxial  tensile 
strength,  but  the  ring  test  with  a  small  hole  gives 
values  greatly  in  excess  of  the  uniaxial  tensile 
strength.  (2)  The  disk  test  stresses  a  relatively 
large  volume  of  material  to  the  critical  level, 
whereas  the  ring  test  confines  peak  stress  to  a 
small  volume.  (3)  The  disk  test  appears  relatively 
insensitive  to  inelastic  behavior  and  nonlinearity, 
but  the  ring  test  is  highly  sensitive.  (4)  Preparing  a 
disk  specimen  requires  less  than  half  the  work 
needed  for  a  ring  specimen.  (5)  Disk  tests  are 
satisfactorily  reproducible.  Specimen  dimension, 
size  effects,  loading  rates,  contact  stresses,  force 
readouts,  and  preparations  are  discussed.  Recom- 
mended procedures  for  the  disk  tests  are  outlined. 
(USBR) 
W72-08752 


AFTERSHOCKS  CAUSED  BY  PORE  FLUID 
FLOW, 

Stanford  Univ.,  Calif .  Dept.  of  Geophysics. 

A.  Nur,  and  J.  R.  Booker. 

Science,  Vol  175,  No  4024,  p  885-887,  February 

25, 1972. 2  fig,  13  ref. 

Descriptors:  'Earthquakes,  •Rock  mechanics, 
•Porosity,  'Flow,  Groundwater  movement,  Faults 
(Geologic),  Seismic  waves,  Model  studies,  Stress, 
Geophysics,  Earth  pressure,  Fractures  (Geologic). 
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Identifiers:  'Aftershocks,  Fluid  pore  pressure. 

Studies  of  the  relationship  of  earthquake  shocks  to 
transient  pore  pressures  and  flow  in  rocks  are 
described.  The  frequency  of  occurrence  of  af- 
tershocks that  follow  large  shallow  earthquakes 
decays  from  thousands  of  aftershocks  the  first  day 
to  10  per  day  or  less  100  days  later.  During  the 
earthquake  the  pore  pressure  will  change  by  an 
amount  equal  to  the  volumetric  stress  change. 
Fluid  pore  pressure  changes  occur  that  are  com- 
parable to  stress  drops  on  faults  associated  with 
earthquakes.  The  subsequent  redistribution  of 
pore  pressure  as  a  result  of  fluid  flow  decreases 
the  rock  strength  and  may  result  in  delayed  frac- 
ture. It  is  concluded  that  the  flow  of  groundwater 
can  provide  the  viscous  element  necessary  to 
produce  aftershock  sequences.  (Lang-USGS) 
W72-08812 


HARDNESS,  TENSILE  STRENGTH,  AND  IM- 
PACT  TOUGHNESS  OF  RESERVOIR  SAND- 
STONE AT  EXTREME  TEMPERATURES, 

Bureau  of  Mines,  Morgantown,  W.  Va.  Morgan- 
town  Energy  Research  Center. 
C.  A.  Komar. 

Available  from  NTIS,  Springfield,  Va,  22151  as 
PB-205  498,  Price  $3.00  paper  copy;  $0.95 
microfiche.  Bureau  of  Mines  Report  of  Investiga- 
tions RI-7571 ,  1971. 8  p,  4  tab,  8  ref . 

Descriptors:  'Underground  storage,  'Waste 
disposal,  'Liquid  wastes,  'Rock  properties,  'Dif- 
ferential thermal  analysis,  Sandstones,  Ground- 
water movement,  Water  pollution  control,  Brines, 
Injection  wells,  Geologic  formations,  Tensile 
strength.  Testing,  Analytical  techniques,  Frac- 
tures (Geologic). 
Identifiers:  Underground  reservoirs. 

Hardness,  tensile  strength,  and  impact  toughness 
of  dry  and  brine-saturated  sandstone  specimens 
were  measured  at  ambient,  cryogenic,  and 
elevated  temperatures  as  a  measure  of  the  relative 
stability  of  reservoir  rocks  for  subsurface  disposal 
of  liquid  wastes.  Hardness  measurements  were  in- 
conclusive. Tensile  strength  and  impact  toughness 
were  significantly  higher  at  -320  F  than  at  ambient 
temperature,  but  were  relatively  unaffected  at  700 
F.  Impact  toughness  was  reduced  by  subjecting 
the  specimens  to  three  cycles  of  rapid  temperature 
changes  (thermal  shock)  over  a  1 ,000  F  range.  Ten- 
sile strength  of  brine-saturated  sandstone  was  less 
than  that  of  dry  sandstone.  Reservoir  sandstone 
likely  would  be  stable  if  exposed  to  extreme  tem- 
peratures of  liquid  wastes,  although  rapid  changes 
in  waste  temperatures  should  be  avoided. 
(Woodard-USGS) 
W72-08813 

8F.  Concrete 


PATTERN  LOADING  ON  REINFORCED 
CONCRETE  FLAT  PLATES, 

Waterloo  Univ.  (Ontario). 

J.  C.  Jofriet,  and  G.  M.  McNeice. 

Journal    of    the    American    Concrete    Institute, 

Proceedings,  Vol  68,  No  12,  p  968-972,  Dec  1971. 4 

fig,  1  tab,  5  ref,  append. 

Descriptors:  'Finite  element  method,  'Reinforced 
concrete,  'Structural  analysis,  Concretes,  Loads 
(Forces),  Load  distribution,  Deflection,  Columns, 
Spans,  Structural  engineering. 
Identifiers:  'Concrete  slabs,  'Flat  plates,  Com- 
bined loading,  Canada,  Bending  moments,  Live 
loads,  Dead  loads,  Panels. 

The  effect  of  pattern  loading  on  the  bending 
behavior  of  a  concrete  flat  plate  is  examined.  A 
finite  element  bending  analysis  is  used  to  in- 
vestigate the  influence  on  moment  and  deflection 
ratios  of  column  flexural  stiffness,  aspect  ratio  of 
panels,  ratio  of  clear  span  to  center-to-center  span 
of  support  columns,  and  the  boundary  conditions 
at  the  edge  of  the  plate.  The  concrete  plate  is  as- 
sumed to  be  a  homogeneous  isotropic  material. 


Results  indicate  that  moment  and  deflection  ratios 
decrease  nonlinearly  with  increase  of  column  stiff- 
ness and  are  dependent  on  the  panel  aspect  ratio 
and  the  ratio  of  clear  span  to  center-to-center 
span.  Moment  ratios,  generally  small  for  support 
moments,  are  smaller  for  exterior  spans  than  for 
interior  spans.  Empirical  formulas  are  presented  to 
predict  the  moment  ratios  for  both  interior  and  ex- 
terior spans.  (USBR) 
W72-08745 


INNOVATIONS  IN  CONCRETE  REPAIR, 

Bureau  of  Reclamation,  Denver,  Colo. 
R.  C.  Borden,  and  C.  E.  Selander. 
Paper,  American  Society  of  Civil  Engineers  Na- 
tional Meeting  on  Water  Resources  Engineering, 
Atlanta,  Ga.  Jan  1972. 19  p,  4  plate. 

Descriptors:  'Repairing,  'Epoxy  resins,  Spill- 
ways, Cavitation,  Construction  methods, 
Concrete  technology,  Protective  coatings, 
Concrete  structures,  Hydraulic  structures,  Con- 
struction materials,  Chemical  grouting,  Finishing, 
Curing,  Damages,  Bonding,  Aeration,  Tunnel 
linings,  Mortars,  Erosion. 

Identifiers:  'Concrete  deterioration,  'Epoxy 
concretes,  Yellowtail  Dam  (Mont),  Bonding 
agents,  'Concrete  linings,  'Epoxy  mortar. 

During  June  and  July  1967,  cavitation  erosion  seri- 
ously damaged  the  concrete  lining  of  the  Yellow- 
tail  Dam  spillway  tunnel.  To  avoid  future 
problems,  an  aeration  slot  was  added  and  damaged 
areas  were  repaired.  Methods  and  materials  used 
to  repair  the  damaged  areas  depended  on  repair 
depths:  epoxy  bonded  epoxy  mortar  for  depths 
less  than  1-1/2  to  2  in.,  epoxy  bonded  concrete  for 
depths  from  2  to  6  in.,  and  bonded  concrete  for 
depths  over  6  in.  Epoxy  bonded  epoxy  mortar  is 
difficult  to  apply.  Before  placing  the  epoxy  mor- 
tar, the  concrete  surface  must  be  dried  and  sand- 
blasted. Water  seepage  through  hairline  cracks 
hampered  the  drying  procedure  until  a  chemical 
grout  successfully  reduced  the  flow.  After  heating 
the  prepared  concrete  surface  to  between  60  and 
70  deg  F,  the  2  components  of  the  epoxy  bond  coat 
were  mixed  and  applied.  The  epoxy  mortar  was  a 
mixture  of  epoxy  resin  and  clean,  dry,  well-graded 
sand.  During  repairs,  the  epoxy  mortar  presented 
some  problems  in  mix  design,  finishing,  curing, 
placing,  and  painting.  Postrepair  tests  showed  this 
to  be  an  acceptable,  durable  repair  method. 
(USBR) 
W72-08747 


STRESS-STRAIN  PROPERTIES  OF  RANDOM 
WIRE  REINFORCED  CONCRETE, 

Lehigh  Univ.,  Bethlehem,  Pa.;  and  Bethlehem 

Steel  Co.,  Pa. 

W-F  Chen,  and  J.  L.  Carson. 

Journal    of    the    American    Concrete    Institute, 

Proceedings,  Vol  68,  No  12,  p  933-936,  Dec  1971. 6 

fig,  1  tab,  3  ref. 

Descriptors:  'Concrete  testing,  'Reinforced 
concrete,  'Fibers,  Concrete  technology,  Rein- 
forcement, Stress-strain  curves,  Compressive 
strength,  Tensile  strength,  Ductility,  'Mortars, 
Testing  procedures. 

Identifiers:  'Wire,  'Test  results,  Concrete  proper- 
ties, Test  equipment. 

Tests  measured  the  effects  of  length  of  randomly 
oriented  wire  fibers,  percentage  by  volume  of  rein- 
forcement, and  curing  age  on  the  tensile  strength, 
compressive  strength,  and  ductility  of  mortar  and 
concrete.  Standard  cylinders  were  tested  in  direct 
compression  and  indirect  tension  in  a  mechanism 
designed  to  obtain  all  the  stress-strain  curves  for 
the  2  materials.  Typical  trends  for  tensile  load- 
strain  and  compressive  stress-strain  curves  are  il- 
lustrated. The  optimum  fiber  length  for  mortar 
specimens  was  0.5  in.  at  0.75%  by  volume  for  both 
tensile  and  compressive  strength  ratios.  The  1-in.- 
long  fiber-reinforced  concrete  specimens  with  2% 
by  volume  reinforcement  exhibited  a  much  greater 
tensile  strength  than  other  length  fibers.  A  60%  in- 


crease in  the  compressive  strength  of  mortar  using 
the  optimum  length  fibers  and  volume  reinforce- 
ment was  observed.  Neither  length  of  fibers  nor 
percentage  of  reinforcement  had  any  effect  on  the 
compressive  strength  of  concrete.  Large  increases 
in  ductility  were  observed  for  both  fiber-rein- 
forced mortar  and  concrete.  Age  does  not  affect 
the  tensile  strength  ratio  of  mortar  or  concrete,  but 
does  increase  the  compressive  strength  ratio  of 
mortar  and  decreases  the  compressive  strength 
ratio  of  concrete  by  about  10%.  (USBR) 
W72-08749 


DEEP  BEAM  BEHAVIOR  AFFECTED  BY 
LENGTH  AND  SHEAR  SPAN  VARIATIONS, 

Carleton  Univ.,  Ottawa  (Ontario);  and  Alberta 
Univ.,  Edmonton. 

R.  F.  Manuel,  B.  W.  Slight,  and  G.  T.  Suter. 
Journal    of    the    American    Concrete    Institute, 
Proceedings,  Vol.  68,  No.  12,  p  954-958,  Dec  1971. 
6  fig,  2  tab,  12  ref,  append. 

Descriptors:  'Reinforced  concrete,  'Structural 
analysis,  'Failures,  Shear,  Structural  engineering, 
Tests,  Test  results,  Spans,  Cracks,  Deflection. 
Identifiers:  Ultimate  strength,  Canada,  'Deep 
beams,  Shear  cracks,  Shear  forces,  Bending  mo- 
ments, Spacing. 

The  results  of  investigations  of  12  reinforced 
concrete  deep  beams  are  summarized.  The  varia- 
bles a/d  and  L/d  are  systematically  varied  while 
other  major  variables  are  held  constant.  The 
parameter  a  is  the  length  of  the  shear  span,  d  the 
distance  from  the  compression  face  of  the  beam  to 
the  centroid  of  the  reinforcement  and  L  the  length 
of  the  beam  between  the  reactions.  The  effects  of 
changes  in  a/d  and  L/d  on  failure,  diagonal 
cracking,  steel  strains  at  the  support,  maximum 
crack  widths  and  midspan  deflections  are  given. 
Deep  beams  with  a/d  equal  to  0.30  failed  in  web 
compression.  Beams  with  a/d  from  0.65  to  1.00 
failed  in  flexure.  The  parameter  L/d  has  little  in- 
fluence on  beam  strength  as  indicated  by  the 
horizontal  nature  of  the  failure  curves.  Maximum 
flexural  and  diagonal  crack  widths  apparently  are 
not  influenced  by  a/d,  but  are  reduced  slightly  by 
increases  in  L/d  for  a  constant  a/d.  The  observed 
deflections  are  larger  than  the  calculated  deflec- 
tions, reflecting  the  importance  of  diagonal 
cracking  in  increasing  beam  deflections.  As  the 
load  increases,  diagonal  crack  widths  increase  and 
the  discrepancy  between  the  observed  and  calcu- 
lated deflections  also  increases.  (USBR) 
W72-08750 


EXPANSION  OF  CONCRETE  PUMPED 
THROUGH  ALUMINUM  PIPELINE, 

Alberta  Univ.,  Edmonton;  and  Materials  Testing 

Labs.,  Ltd.,  Edmonton  (Alberta). 

E.  L.  Fowler,  and  E.  F.  Holmgren. 

Journal    of    the    American    Concrete    Institute, 

Proceedings,  Vol.  68,  No.  12,  p  950-953,  Dec  1971. 

2  fig,  3  tab,  6  ref. 

Descriptors:  'Concrete  construction,  'Concrete 
placing,  'Concrete  technology,  Construction 
equipment,  Building  materials,  Set-retarding 
agents,  Compressive  strength,  Steel  pipes, 
Concretes,  Aluminum,  Construction  materials, 
Concrete  pavements,  Expansion,  Pipes. 
Identifiers:  'Expansive  concretes,  'Pumped 
concrete,  Concrete  slabs,  Water-reducing  agents, 
Bridge  decks. 

Pumping  concrete  through  aluminum  pipelines 
caused  maximum  compressive  strength  losses  of 
from  40  to  50%.  The  strength  losses  were  caused 
by  a  reaction  between  the  portland  cement  paste 
and  aluminum  powder  abraded  from  the  pipeline, 
forming  a  hydrogen  gas  and  expanding  the 
concrete.  During  construction  of  a  bridge  deck  in 
Canada,  concrete  expansion  and  25  to  30%  com- 
pressive strength  losses  were  observed  in  some 
control  cylinders.  The  expanding  concrete  had 
been  pumped  through  aluminum  lines.  Strength 
tests  on  cores  from  the  corresponding  area  of  the 
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bridge  deck  averaged  2865  psi-substantially  less 
than  the  desired  4000  psi  strength.  Concrete  in  this 
area  of  the  deck  was  removed  and  replaced.  Tests 
were  then  performed  to  compare  strengths  of 
concrete  pumped  through  aluminum  and  steel 
pipelines.  Conclusions  were:  (1)  pumping  concrete 
through  an  aluminum  line  can  result  in  expansion 
and  significant  strength  loss,  (2)  keeping  concrete 
in  an  aluminum  line  for  an  extended  period  of  time 
does  not  increase  expansion,  (3)  sodium-  and  calci- 
um-based water-reducing  and  set-retarding  agents 
cause  no  significant  difference  in  expansive 
characteristics,  and  (4)  exposure  to  direct  sunlight 
may  cause  increased  expansion.  (USBR) 
W72-08753 


TEMPERATURE  RISES  IN  LOW-HEAT  CE- 
MENT CONCRETE, 

Birmingham  Univ.  (England). 

B.  P.  Hughes. 

Journal    of    the    Structure    Division,    American 

Society  of  Civil  Engineers,  Vol.  97,  No.  ST12,  p 

2807-2823 ,  Dec  1971 . 9  fig,  7  tab,  4  ref,  append. 

Descriptors:  *Cements,  'Mass  concrete, 
Concretes,  Concrete  dams,  Concrete  technology, 
Thermal  properties,  Foundations,  Concrete  addi- 
tives, Concrete  placing,  Test  results,  Strength, 
Heat  balance,  On-site  tests,  Heat  transfer,  Rein- 
forced concrete. 

Identifiers:  *Cement  hydration,  *Heat  of  hydra- 
tion, 'Temperature  rise,  Crack  control,  Low  heat 
cements. 

A  frequent  cause  for  concern  in  concrete  struc- 
tures today  is  cracking  caused  by  a  temperature 
drop  following  liberation  of  the  heat  of  hydration. 
Cements  with  low  heat  of  hydration  charac- 
teristics are  preferred  for  massive  members. 
Modern  cements  have  much  higher  strengths,  are 
more  finely  ground,  and  harden  more  rapidly  than 
earlier  cements.  Recent  field  tests  showed  that  the 
criteria  specified  in  either  ASTM  standard  C  150- 
66  or  BS  1370:1958  are  irrelevant.  The  tempera- 
tures obtained  in  a  thick  raft  of  high-strength 
concrete  placed  in  the  office  block  of  the  ATV 
Paradise  Center,  Birmingham,  support  this  conclu- 
sion. The  predicted  and  recorded  temperature 
rises  for  concrete  with  different  cements  are 
given.  The  most  rapid  temperature  rise  occurred  in 
the  first  24  hr  after  placement  of  a  conventional 
low-heat  portland  cement.  The  maximum  tempera- 
ture rise  predicted  was  26  deg  C;  the  recorded  rise 
was47degC.(USBR) 
W72-08755 


8G.  Materials 


CORROSION,    WATER    COMPOSITION    AND 
WATER  TREATMENT, 

British  Non-Ferrous  Metals  Research  Associa- 
tion, London  (England). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-08624 


DEZINCIFICATION  OF  BRASS, 

San  Diego  Dept.  of  Utilities,  Calif. 

D.  A.  Hoffman,  and  F.  O.  Waters. 

Water  and  Sewage  Works,  Vol  114,  Ref.  Ed.,  p  R- 

10-14,  November  1967. 2  tab,  7  ref. 

Descriptors:   Water   supply,    *Corrosion,    *Zinc, 

•Temperature,     'Dissolved    oxygen,     'Arsenic, 

Lead,  Iron,  Manganese,  California,  'Distribution 

systems. 

Identifiers:   'Tin,  Bismuth,  'Brass,  'San  Diego 

(Cal),  'Dezincification. 

Dezincification  is  the  term  applied  to  the  selective 
corrosion  of  zinc  from  copper  zinc  alloys.  It  is 
most  frequently  found  in  brasses  containing  less 
than  85  percent  copper.  Dezincification  of  brasses 
is  accelerated  by  low  oxygen  supply,  high  tem- 
peratures, contact  with  a  more  cathodic  metal  and 
the  presence  of  chlorides.  Arsenic  as  an  alloying 


metal  is  a  powerful  inhibitor  of  dezincification  in 
alpha  brass,  but  is  less  effective  in  two-phase  al- 
loys. Tin  tends  to  inhibit  dezincification,  but  not  to 
the  extent  of  arsenic.  The  effect  of  lead  is  uncer- 
tain. Iron,  manganese  and  bismuth  increase  the 
tendency  of  brass  to  dezincify.  Experience  of  the 
San  Diego  Utilities  Department  is  described. 
(Bean-AWWARF) 
W72-08795 


PRESTRESSING    WATER    FOR    CORROSION 
CONTROL, 

Long  Beach  Dept.  of  Water,  Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-08864 


CALCITE     COATING     PROTECTS     WATER 
PIPES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

Engineering. 

R.  F.  McCauley. 

Water  and  Sewage  Works,  Vol  107,  No  7,  p  276- 

281, July  1960. 6 fig,  Href. 

Descriptors:  Water  treatment,  'Stabilization, 
'Corrosion,  'Calcite,  Phosphates,  Hydrogen  ion 
concentration,  'Distribution  systems,  'Corrosion 
control,  'Protective  coatings,  Coatings. 
Identifiers:  'Momentary  excess,  'Driving  force 
index. 

Theories  explaining  the  causes  of  distribution 
system  corrosion,  and  the  means  of  controlling 
corrosion  have  been  advanced,  yet  water  quality 
continues  to  deteriorate  in  distribution  systems.  A 
means  of  insulating  pipe  from  attack  through  care- 
ful control  of  calcium  carbonate  deposition  by  use 
of  polyphosphates  is  described.  Further  field  test- 
ing is  essentia]  with  a  number  of  different  waters 
to  define  the  optimum  levels  of  polyphosphate, 
Driving  Force  Index  (DFI)  and  Momentary  Excess 
(ME)  which  should  be  maintained  during  the  few 
hours  of  primary  deposition.  More  information  is 
also  needed  on  the  continuing  ME  and  DFI  which 
should  be  carried  in  distribution  systems  to  retain 
and  improve  the  coatings.  (Bean-AWWARF) 
W72-08868 


SEALING  OF  UNDERWATER  FISSURES, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09017 


81.  Fisheries  Engineering 


GREGARIOUS  SETTING  IN  THE  AMERICAN 
OYSTER  CRASSOSTREA  MRGINICA 

GMELIN:  I.  PROPERTIES  OF  A  PARTIALLY 
PURIFIED  'SETTING  FACTOR', 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try; and  Maryland  Dept.  of  Research  and  Educa- 
tion, Solomons.  Chesapeake  Biological  Lab. 
F.  P.  Veitch,  and  H.  Hidu. 

Chesapeake  Science,  Vol  12,  No  3,  p  173-178, 
1971 . 2  tab,  12  ref .  OWRR  B-009-MD  (1). 

Descriptors:  'Larvae,  'Oysters,  'Reproduction, 
Methodology,  Enzymes,  Amino  acids,  Chro- 
matography, Bioassay,  Proteins. 
Identifiers:  'Crassostrea  virginica,  'Setting  fac- 
tor, Thyroxine,  Tyrosine,  Thyroprotein,  Oyster 
shell  liquor. 

Study  of  the  'setting  factor'  in  oyster  shell  liquor 
involved  procurement  of  the  liquor,  dialysis,  ultra- 
filtration, acetone  precipitation  of  the  active  frac- 
tion, ammonium  sulfate  precipitation,  enzymatic 
and  alkaline  digestion  of  100  KR66  fraction  and 
extraction  of  iodinated  amino  acids,  thin  layer 
chromatography,  and  biological  assay.  The  set 
stimulating  factor  from  oyster  shell  liquor  is  nondi- 
alyzable  precipitated  by  50%  acetone  and  salted 
out  of  solution  by  66%  saturation  with  ammonium 
sulfate.  The  setting  factor  seems  to  be  a 
thyroprotein.  That  thyroxine  is  a  part  of  this 


protein  molecule  is  evident  by  the  fact  that  the 
thyroxine  is  liberated  from  the  protein  molecule  by 
digestion  with  proteolytic  enzymes.  In  addition, 
while  thyroxine  alone  at  concentrations  of  1 
mg/750  ml  stimulated  set  1 .48  times  control  values, 
the  protein,  containing  thyroxine,  caused  an  in- 
crease in  set  over  control  of  1.22  times  at  a  protein 
concentration  of  50  micrograms/750  ml.  This 
points  to  a  more  than  casual  relation  between  the 
protein  and  thyroxine.  The  stimulation  of  set  in 
other  species  by  iodinated  casein,  a  substance  ex- 
hibiting thyroprotein-like  activity  is  further 
evidence  that  a  thyroprotein  is  the  set  stimulating 
factor.  (Jones- Wisconsin) 
W72-O8580 


VULNERABILITY  OF  SOME  FISHES  TO 
NORTHERN  PDXE  (ESOX  LUCIUS)  PREDA- 
TION, 

Bureau    of    Sport    Fisheries    and    Wildlife,    La 
Crosse,  Wis.  Fish  Control  Lab. 
W.  L.  Mauck,  and  D.  W.  Coble. 
Journal    of    the    Fisheries    Research    Board    of 
Canada  Vol  28,  No  7,  p  957-969. 1971.  DIus. 
Identifiers:  Catostomus,  Carp,  'Dorosoma,  Esox 
lucius,   'Fish,   Ictiobus,   Lepomis,  Micropterus, 
Notemigonus,  Perca,  'Pikes,  Pimephales,  'Preda- 
tion,  Vulnerability. 

To  compare  vulnerability  to  predation  by  E.  lucius 
Linnaeus,  several  species  of  fish  in  various  com- 
binations were  held  with  pike  in  plastic  swimming 
pools  with  and  without  oover  and  in  small  ponds. 
The  most  vulnerable  species  in  order  were  gizzard 
shad  (Dorosoma  cepedianum),  carp  (Cyprinus  car- 
pio),  bigmouth  buffalo  (Ictiobus  cyprinellus), 
fathead  minnow  (Pimephales  promelas),  and 
smallmouth  bass  (Micropterus  dolomieui).  White 
sucker  (Catostomus  commersoni),  green  sunfish 
(Lepomis  cyanellus),  largemouth  bass  (Microp- 
terus salmoides),  golden  shiner  (Notemigonus 
crysoleucas),  and  yellow  perch  (Perca  flavescens) 
showed  intermediate  vulnerability.  Channel  cat- 
fish (Ictalurus  punctatus),  northern  pike,  bluegill 
(Lepomis  macrochirus),  and  black  bullhead  (Ic- 
talurus melas)  were  least  vulnerable.  In  2  experi- 
ments in  which  fish  were  put  in  cages  in  turbid 
water,  relative  vulnerability  was  the  same  as  in 
clearer  water.  Pike  could  not  be  conditioned  to  eat 
golden  shiner  or  bluegill.  There  was  a  tendency  for 
certain  sizes  of  pike  to  select  the  smaller  carp, 
fathead  minnow,  and  bluegill  within  the  size 
ranges  tested.— Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08609 


ROLE  OF  SOCIAL  BEHAVIOR  IN  DISPERSAL 
OF  INTRODUCED  RAINBOW  TROUT  (SALMO 
GAIRDNERI), 

Bureau  of  Sport  Fisheries  and  Wildlife,  Bishop, 

Calif.  Sierra-Nevada  Aquatic  Research  Lab. 

T.  M.  Jenkins,  Jr. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  28,  No  7,  p  1019-1027,  1971,  Illus. 

Map. 

Identifiers:   'Fish  behavior,  Dispersal,  Habitat, 

'Rainbow  trout. 

Hatchery-reared  S.  gairdneri  planted  under  par- 
tially controlled  conditions  in  an  observation 
stream  failed  to  sh  ow  social  density  regulation  or 
socially  induced  dispersal.  Aggression  frequency 
was  only  an  imprecise  function  of  density,  and 
density  may  not  have  been  influenced  by  aggres- 
sion at  all.  Dispersal  following  planting  was  exten- 
sive, but  it  apparently  resulted  from  individual  dif- 
ferences in  response  to  the  habitat.  Group 
behavior  (schooling)  affected  dispersal  radically  in 
some  instances,  when  fish  in  large  groups  un- 
dertook movements  they  would  not  have  un- 
dertaken alone  or  in  small  groups.-Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-08612 


DISCRETENESS  OF  ATLANTIC  HERRING 
(CLUPEA  HARENGUS  HARENGUS)  POPULA- 
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TIONS  IN  SPRING  AND  AUTUMN  FISHERIES 
IN  THE  SOUTHERN  GULF  OF  ST. 
LAWRENCE, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 
(New  Brunswick).  Biological  Station. 
S.  N.  Messieh,  and  S.  N.  Tibbo. 
Journal    of    the    Fisheries    Research    Board    of 
Canada,  Vol  28,  No  7,  p  1009-1014,  1971,  Dlus. 
Map. 

Identifiers:  Autumn,  Canada,  Clupea  harengus 
Harengus,  Discreteness,  Fisheries,  Gulf,  'Her- 
rings, 'Fish  populations,  Spring,  'Gulf  of  St 
Lawrence. 

Evidence  was  obtained  that  spring  and  autumn 
herring  fisheries  in  the  southern  Gulf  of  St. 
Lawrence  are  supported  by  2  discrete  stocks. 
Samples  from  the  2  fisheries  taken  in  196S  through 
1969  differed  in  length-and  age-frequency  distribu- 
tions, year-class  composition,  growth  rate, 
spawning  time,  and  mean  r  mbers  of  pectoral  and 
dorsal  fin  rays. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-08613 


Research,  Legal  aspects,  'Bibliographies,  'Water 
Resources  Institute,  'Publication,  Documentation. 

The  Minnesota  Water  Resources  Research  Center 
has  had  many  requests  for  lists  of  references  and 
books  bearing  on  water  resources  in  Minnesota. 
Published  literature  in  this  area  is  widely  scattered 
and  it  has  been  difficult  for  research  workers  to 
become  acquainted  with  available  Literature.  This 
Bulletin,  containing  a  list  of  references  bearing  on 
water  resources  in  Minnesota  and  a  list  of  selected 
books  bearing  on  the  physical,  biological  and  so- 
cial aspects  of  water  resources  in  Minnesota, 
should  be  helpful  to  research  workers  and  to  peo- 
ple concerned  with  water  resource  development 
and  management.  About  1 ,000  references  are  pro- 
vided on  the  following  subjects:  Climate,  Fish  and 
Wildlife,  Forests  and  Waters,  Geology  and 
Groundwater,  Lakes,  Legal  Aspects,  Planning 
Aspects,  Recreational  Aspects,  Research  and 
Education,  Soil  and  Water,  Streamflow  and 
Floods,  Water  Supply  and  Pollution,  Water 
Resources,  Water  Resources  Administration, 
Wetlands  and  Potholes,  and  Wild  Rice. 
W72-09086 


(FLORIDA  ATTORNEY  GENERAL'S  OPINION 
ON  FISHING  RIGHTS  IN  NAVIGABLE 
WATERS), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09051 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


BIBLIOGRAPHIES  IN  NUCLEAR  SCIENCE 
AND  TECHNOLOGY.  SECTION  14.  ACTIVA- 
TION ANALYSIS, 

Zentralstelle   fuer  Atomkernenergie-Dokumenta- 
tion,  Frankfurt  on  Main  (West  Germany). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-08543 


SEDIMENT  TRANSPORTATION  MECHANICS: 
FUNDAMENTALS  OF  SEDIMENT  TRANSPOR- 
TATION. 

American  Society  of  Civil  Engineers,  New  York. 
Task  Committee  for  Preparation  of  the  Sedimenta- 
tion Manual. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-08744 


LEGAL  ASPECTS  OF  WATER  POLLUTION  IN 
NEW  ENGLAND:  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09094 

10D.  Specialized  Information 
Center  Services 


INFORMATION  RESOURCE:  WATER  POLLU- 
TION CONTROL  IN  THE  WATER  UTILITY  IN- 
DUSTRY, 

American   Water   Works   Association    Research 

Foundation,  New  York. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-08983 


10F.  Preparation  of  Reviews 


WHAT  DO  WE  KNOW  ABOUT  SALT  WATER 
INTRUSION, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-08950 


a 

5 


METHODS,  MODELS  AND  INSTRUMENTS 
FOR  STUDIES  OF  AQUATIC  POLLUTION.  AN 
ANNOTATED  BD3LIOGRAPHY, 

Ocean  Engineering  Information  Service,  La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  0SA. 

W72-08790 


ABRIDGED  BIBLIOGRAPHY.  ECONOMICS  OF 
WATER  QUALITY-SALDSITY  POLLUTION, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-08883 


LISTS  OF  REFERENCES  AND  SELECTED 
BOOKS  BEARING  ON  WATER  RESOURCES  IN 
MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 
W.  C.  Walton. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  866.  Bulletin  4,  Rev.  March 
1972, 75  p,  1,000  ref.  OWRR  A-999-MINN  (23). 

Descriptors:  'Water  resources  development, 
'Minnesota,  Pollution,  Streams,  Lakes,  Planning, 


119 


SUBJECT  INDEX 


ABSOLUTE  LIABILITY 

The  Pollution  Problem  and  Legal  Institutions: 

A  Conceptual  Overview, 

W72-09O31  5G 

ABSORPTION 

Accumulation    of    Calcium-45    in    Developing 
Coho  Salmon  Eggs  and  Fry  Reared  in  Varying 
Concentrations  of  Stable  Calcium, 
W72-09125  5C 

ACCEPTABILITY 

Modelling  Decision  Effectiveness  Application 

to  Water  Resource  Systems, 

W72-09069  6A 

ACETONITRILE 

Standard  Potential  of  the  Copper  (II)-  (I)  Cou- 
ple in  Acetonitrile, 
W72-09107  5  A 

ACIDS 

Histochemical  and  Cytophotometric  Assay  of 

Acid  Stress  in  Freshwater  Fish, 

W72-08581  5C 

Acid  Interferences  in  Atomic  Absorption  Spec- 
trometry, 
W72-09130  5A 

ACTIVATED  CARBON 

Makeshift  Granular  Carbon  System  Resolves 

Phenol  Lagoon  Pollution  Threat, 

W72-08692  5D 

Wastewater     Reclamation     at     Lake     Tahoe, 

California, 

W72-08855  5D 

ACTIVATED  SLUDGE 

Continuous  Thickening  of  Non-Ideal  Suspen- 
sions, 
W72-08587  5D 

Response  and  Stability  of  a  Completely  Mixed 

Activated  Sludge  Reactor, 

W72-08700  5D 

Discussion  of  'Aspects  Concerning  the  Treat- 
ment of  Wastewaters  from  Oil  Refineries  in 
Romania', 
W72-08793  5D 

ADAPTATION 

Study  of  the  Adaptation  of  Guppies  to  Phenol, 
W72-08783  5C 

ADJACENT  LAND  OWNERS 

State  Ex  Rel.  Chain  O'Lakes  Protective  Ass'n. 
V.  Moses  (Diversion  of  Lake  Waters). 
W72-09036  6E 

ADSORPTION 

Makeshift  Granular  Carbon  System  Resolves 

Phenol  Lagoon  Pollution  Threat, 

W72-08692  5D 

Uptake  of  Cobalt  from  Seawater  by  Aeolian 

Dust, 

W72-08802  2K 

AEOLIAN  SOILS 
Uptake  of  Cobalt  from  Seawater  by  Aeolian 
Dust, 
W72-08802  2K 

AERATED  LAGOONS 

Clarification  Apparatus  for  Aerated  Lagoon, 
W72-08739  5D 


Some  Ecological  Effects  of  Artificial  Circula- 
tion  on  a   Small  Eutrophic   New   Hampshire 
Lake, 
W72-09061  5C 

AERIAL  PHOTOGRAPHY 

Monitoring  Earth  Resources  from  Aircraft  and 

Spacecraft, 

W72-08490  7B 


AFTERSHOCKS 

Aftershocks  Caused  by  Pore  Fluid  Flow, 
W72-08812 


8E 


Additive-Color  Image 

Techniques  and  Equipment, 
W72-08491 


Enhancement- 


7B 


Analysis  of  Earth  Resources  in  the  Phoenix, 

Arizona,  Area, 

W72-08492  7B 

Analysis  of  Agricultural  Resources  in  the  Im- 
perial Valley,  California, 
W72-08493  7B 

A  Preliminary  Vegetational  Resource  Inventory 
and  Sympolic-Legend  System  for  the  Tucson- 
Willcox-Fort  Huachuca  Triangle  of  Arizona, 
W72-08494  7B 

Evaluation    of    Wildland    Resources    of    the 

NASA  Bucks  Lake  Test  Site, 

W72-08495  7B 

A  Land-Use  Classification  System  From  Apol- 
lo 9  Photographs  for  the  Mississippi-Louisiana 
Area, 
W72-08496  7B 

Multistage  Sampling  of  Earth  Resources  with 

Aerial  and  Space  Photography, 

W72-08497  7B 

The  Use  of  Small-Scale  Aerial  Photography  in 

a  Regional  Agricultural  Survey, 

W72-08498  7B 

Significance  of  the  Results  Obtained  in  Rela- 
tion to  User  Requirements, 
W72-08499  7B 

The   Use  of  Orbital  Photography  for  Earth- 
Resources  Satellite  Mission  Planning, 
W72-08809  7B 


Landscape  of  Northern  Greenland, 
W72-08822 


2C 


AERATION 

Sewage  Treatment  Plant, 
W72-09024 


5D 


The  Feasibility  of  ADP  of  Airborne  Line  Scan 
Imagery  for  near  Shore  Bathymetry, 
W72-09098  7C 

AEROBIC  DIGESTION 

Evaluation  and  Design  of  Aerobic  Digesters, 
W72-08703  5D 

AEROBIC  TREATMENT 

Application  of  Sewage  Treatment  Techniques 

to  Feedlot  Runoff, 

W72-08740  5D 

AEROLOGY 

Controlled  Atmospheric  Convection  in  an  En- 
gineered Structure, 
W72-09003  2B 

AFRICA 

The  River  Nile  Ecological  System:  A  Study 
Towards  an  International  Programme, 
W72-08894  6G 

AFRICAN  LAKE  LEVELS 

Radiocarbon    Dating    of    East    African    Lake 

Levels, 

W72-08731  2H 


AGE  INDICATOR 

The  Eye  Lens  as  an  Age  Indicator  in  Fresh 

Water  Drum, 

W72-08774  21 


AGRICULTURAL  RUNOFF 

Nutrient  Losses  from  Agricultural  Land, 
W72-08565 


5C 


Application  of  Sewage  Treatment  Techniques 

to  Feedlot  Runoff, 

W72-08740  5D 

Agricultural  Irrigation  and  Saline  Quality  of 

Water, 

W72-08766  6E 

AGRICULTURAL  WATERSHEDS 

Starkweather  Watershed,  North  Dakota  (Final 

Environmental  Impact  Statement). 

W72-08640  4D 

AGRICULTURE 

Water  for  Culture  in  the  Cranmoor  Area  of 

Central  Wisconsin, 

W72-08506  3F 

AGRONOMIC  CROPS 

Diurnal  Changes  in  Cotton  Leaf  and  Petiole 
Moisture  Content  as  Related  to  Environmental 
Moisture  Stress, 
W72-08893  3F 

AHt  BARRIERS  (OIL  SPILLS) 
Air  Barriers  as  Oil-Spill  Containment  Devices, 
W72-08945  5G 

Am  POLLUTION 

A  Study  of  Environmental  Pollution  by  Lead, 
W72-08518  5B 


Fundamentals  of  Odor  Control, 
W72-08681 


5D 


Am  POLLUTION  EFFECTS 

Global  Climate  Change  and  the  Impact  of  a 
Maximum  Sea  Level  on  Coastal  Settlement, 
W72-08902  6G 

Am  TEMPERATURE 

Seed  Onion  Temperatures  and  Their  Effect  on 

Stomata, 

W72-08723 


AIRPORTS 

Airport  in  the  Lake, 
W72-08541 

Another  View  of  the  Lake  Airport, 

W72-08542 


2D 


6G 


6G 


ALABAMA 

Blue  Eye  Creek  Watershed  Project,  Alabama 
(Final  Environmental  Impact  Statement). 
W72-08671  4A 

ALASKA 

Chena   River   Lakes   Flood  Control   Project, 

Fairbanks,  Alaska  (Final  Environmental  Impact 

Statement). 

W72-09035  8D 

Survey    of    Macrophyte    Resources    in    the 

Coastal  Water  of  Alaska, 

W72-09120  2L 
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ALGAE 


SUBJECT  INDEX 


ALGAE 

Nitrogen  Fixation  by  Blue-Green  Algae  in  Yel- 
lowstone Thermal  Areas, 
W72-08508  5C 

Algal  Populations  in  Moses  Lake,  Washington: 
Temporal  and  Spatial  Distribution  and  Rela- 
tionship with  Environmental  Parameters, 
W72-08560  5C 

Pollution    Controlled    Changes    in    Algal    and 

Protozoan  Communities, 

W72-08579  5C 
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Role  of  Economics  in  Planning  Flood  Plain 

Use, 

W72-08746  6F 

FLOOD  PLAIN  STUDIES 
Role  of  Economics  in  Planning  Flood  Plain 
Use, 
W72-08746  6F 

FLOOD  FLAWS 

Role  of  Economics  in  Planning  Flood  Plain 

Use, 

W72-08746  6F 

Extent  and  Frequency  of  Floods  on  Crosswicks 
Creek  From  New  Egypt  to  Bordentown,  N.J., 
W72-08816  2E 

A  Decision-Sequence  Model  of  Residential  Oc- 
cupancy of  Urban  Flood  Plains, 
W72-09073  6A 

FLOOD  PROFILES 

Extent  and  Frequency  of  Floods  on  Crosswicks 
Creek  From  New  Egypt  to  Bordentown,  N.J., 
W72-08816  2E 

FLOOD  PROTECTION 

Hidden  Lake,  Fresno  River  Basin,  California 
(Final  Environmental  Impact  Statement). 
W72-08629  8D 

Hollow     Creek  Watershed     Project,     South 

Carolina  (Final  Environmental   Impact  State- 
ment). 

W72-08631  8A 

Spring   Creek    Channel   Improvement,    Local 
Flood  Protection  Project,  Springdale,  Arkansas 
(Final  Environmental  Impact  Statement). 
W72-08633  4A 

Cottonwood  Creek  Dam,  Idaho,  Project  (Final 

Environmental  Impact  Statement). 

W72-08665  8D 

Los  Esteros  Reservoir,  Santa  Rosa,  New  Mex- 
ico (Final  Environmental  Impact  Statement). 
W72-08672  8D 

Small  Flood  Protection  Project  on  Mill  Creek, 
Kentucky,  Ohio  River  Basin  (Final  Environ- 
mental Impact  Statement). 
W72-08673  4A 

Flood  Control  Project,  Rondout  Creek  and 
Wallkill  River,  New  York  and  New  Jersey; 
(South  Ellenville,  N.Y.)  Rondout  Creek  Basin, 
and  Sandburg  Creek,  New  York  (Final  En- 
vironmental Impact  Statement). 
W72-08828  8A 


Snagging  and  Clearing  Project,  Paint  Creek  at 
Pax,  West  Virginia  (Final  Environmental  Im- 
pact Statement), 
W72-08829  4A 

Papillion    Creek    and    Tributaries,    Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08831  8A 

Buffalo  Creek  at  Meadow  Grove,  Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08836  4A 

Clifty  Creek  Lake,  Clifty  Creek,  Wabash  River 

Basin,   Indiana  (Draft  Environmental  Impact 

Statement). 

W72-08852  8D 

Mississippi  River,  East  Bank,  Warren  to  Wil- 
kinson     Counties,      Mississippi,      Vicksburg- 
Yazoo    Areas    (Draft    Environmental    Impact 
Statement). 
W72-08853  4A 

La  Farge  Lake,  Kickapoo  River,  Wisconsin 
(Draft  Environmental  Impact  Statement). 
W72-09032  4A 

Small  Flood  Protection  Project,  North  Fork, 
Nolin  River  Hodgenville,  Kentucky  (Final  En- 
vironmental Impact  Statement). 
W72-09033  4A 

Chena   River   Lakes   Flood  Control   Project, 

Fairbanks,  Alaska  (Final  Environmental  Impact 

Statement). 

W72-09035  8D 

Railroad  Closure  Structure,  Beach  City  Lake, 
Sugar  Creek,  Ohio  (Draft  Environmental  Im- 
pact Statement). 
W72-09054  8D 

FLOOD  REGIONALIZATION 

Land  Surface  Form  in  Flood  Hydrology, 
W72-08513  2E 

FLOODS 

Sediment  Transport  and  Turbidity  in  the  Eel 

River  Basin,  California, 

W72-08504  2J 

Land  Surface  Form  in  Flood  Hydrology, 
W72-08513  2E 

Floods  of  May  1968  in  South  Arkansas, 
W72-08527  2E 

Minimal  Tropical  Depression  Produces  Record 

Rains  and  Unprecedented  Floods, 

W72-08729  2B 

Extent  and  Frequency  of  Floods  on  Crosswicks 
Creek  From  New  Egypt  to  Bordentown,  N.J., 
W72-08816  2E 

Global  Climate  Change  and  the  Impact  of  a 
Maximum  Sea  Level  on  Coastal  Settlement, 
W72-08902  6G 

FLOODWATER 

Boundary  of  Floodwater  Zones  at  the  Southern 
End     of     Lake     Baikal     (Rasprostraneniye 
pavodochnykh  vod  v  Yuzhnom  Baykale), 
W72-08712  2H 

FLORIDA 

Miami  Harbor,  Florida-Navigation  (Draft  En- 
vironmental Impact  Statement). 
W72-08635  4A 


Eminent  Domain:  Public  Purpose  and  Conser- 
vation of  Natural  Resources, 
W72-08650  5G 

Minimal  Tropical  Depression  Produces  Record 

Rains  and  Unprecedented  Floods, 

W72-08729  2B 

Conveyances  of  Sovereign  Lands  Under  the 
Public  Trust  Doctrine:  When  are  They  in  the 
Public  Interest, 
W72-08844  6E 

Agricultural    Research  Service    Precipitation 

Facilities  and  Related  Studies:   Vero  Beach, 

Fla., 

W72-08905  2B 

Walt  Disney  World  and  the  Environment:  An 
Ecological  Challenge  in  Central  Florida, 
W72-08979  6B 

Analysis  of  Water  Level  Data  for  Everglades 

National  Park,  Florida, 

W72-O9001  2E 

Fort  Myers  Beach  Channel,  Florida-Naviga- 
tion (Final  Environmental  Impact  Statement). 
W72-09042  4A 

(Florida  Attorney  General's  Opinion  on  An- 
nexation of  Territory  Beyond  a  River), 
W72-09049  6E 

(Florida  Attorney  General's  Opinion  on  Im- 
porting Fish), 
W72-O9050  6E 

(Florida  Attorney  General's  Opinion  on  Fish- 
ing Rights  in  Navigable  Waters), 
W72-09051  6E 

Determination      of     a     Nitrogen-Phosphorus 
Budget  for  Bayou  Texar,  Pensacola,  Florida, 
W72-09087  5C 

Relationship  between   Light  Carbon  Dioxide 
Fixation  and  Dark  Carbon  Dioxide  Fixation  by 
Marine  Algae, 
W72-09102  5C 

FLORIDA  OH.  SPUX  PREVENTION  AND 
POLLUTION  CONTROL  ACT 

American  Waterways,  Inc.  V.  Askew  (State 
Pollution  Control  Legislation  as  an  Infringe- 
ment on  Maritime  Uniformity). 
W72-09039  6E 

FLORIDA  STRAIT 

Relationship  between   Light  Carbon  Dioxide 
Fixation  and  Dark  Carbon  Dioxide  Fixation  by 
Marine  Algae, 
W72-09102  5C 

The    Physiological    State    with    Respect    to 

Nitrogen  of  Phytoplankton  from  Low-Nutrient 

Subtropical  Water  as  Measured  by  the  Effect 

of  Ammonium  Ion  on  Dark  Carbon  Dioxide 

Fixation, 

W72-09103  5C 

FLOTATION 

Air  Flotation  Purifies  Wastewater  from  Latex 

Polymer  Manufacture, 

W72-08691  5D 

The  Treatment  of  Low  Quality  Water  Supplies: 
Batch  and  Continuous  Foam  Separation, 
W72-08693  5F 


FLOW 

Aftershocks  Caused  by  Pore  Fluid  Flow, 
W72-08812 
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FLOW  CHARACTERISTICS 

Flow  Characteristics  of  Minnesota  Streams, 
W72-08519  7C 

FLOW  CONTROL 

Spring    Creek    Channel    Improvement,    Local 
Flood  Protection  Project,  Springdale,  Arkansas 
(Final  Environmental  Impact  Statement). 
W72-08633  4A 

FLOW  EQUATIONS 

Spatially    Varied    Open-Channel    Flow    Equa- 
tions, 
W72-08588  8B 

FLUCTUATION 

The  Flux  of  Particulate  Carbon  in  an  Estuary, 
W72-08575  SC 

FLUORESCEIN 

Use  of  Fluorescein  Dye  Clouds  to  Study 
Horizontal  Dispersion  at  the  Southern  End  of 
Lake  Baikal  (Issledovaniye  Gorizontal'noy  dif- 
fuzii  v  Yuzhnom  Baykale  s  pomoshch'yu 
pyaten  fluorestseina), 
W72-08713  2H 

FLUORESCENT  DYE 

Use  of  Fluorescein  Dye  Clouds  to  Study 
Horizontal  Dispersion  at  the  Southern  End  of 
Lake  Baikal  (Issledovaniye  Gorizontal'noy  dif- 
fuzii  v  Yuzhnom  Baykale  s  pomoshch'yu 
pyaten  fluorestseina), 
W72-08713  2H 

FLUX 

The  Engineering  Evaluation  of  Reverse  Osmo- 
sis as  a  Method  of  Processing  Spent  Liquors  of 
the  Pulp  and  Paper  Industry, 
W72-08676  5D 

The  Removal  of  Phosphates  from  Wastewaters 

by  Electrodialysis, 

W72-08699  5D 

FOAM  SEPARATION 

The  Treatment  of  Low  Quality  Water  Supplies: 
Batch  and  Continuous  Foam  Separation, 
W72-08693  5F 

FOAMING 

A  Foam  Process  for  Treatment  of  Sour  Water, 
W72-08698  5D 

FOOD  CHAINS 

Nuclear  Cratering  Explosion  Effects  for  In- 
teroceanic  Canal  Feasibility  Studies. 
W72-08553  5B 

Preliminary    Faunistic    Observations    on    the 
Garigliano  River  in  the  Years  1968  and  1969, 
W72-08782  21 

FOOD  PROCESSING  INDUSTRY 

The  Future  Impact  of  Food  Industry  Waste  on 
the  Water  Quality  of  the  State  of  Washington, 
W72-08694  5G 

FORECASTING 

Predicting  Quantitative  and  Qualitative  Values 

of  Recreation  Participation, 

W72-08597  6B 

Computer     Simulation      Model     of     Coastal 
Processes  in  Eastern  Lake  Michigan, 
W72-08991  2H 

Water  Quality  Modeling  For  Forecastive  and 

Planning  Purposes, 

W72-09078  6A 


FOREIGN  PROJECTS 

International  Aspects  of  Man's  Effect  Upon 

Environment, 

W72-08600  6G 

FOREIGN  RESEARCH 

Bibliographies      in      Nuclear      Science      and 
Technology.  Section  14.  Activation  Analysis, 
W72-08543  5A 

International  Aspects  of  Man's  Effect  Upon 

Environment, 

W72-08600  6G 

FORESTRY 

The  Use  of  Evapotranspiration  Information  in 

the  Forest  Service, 

W72-08924  2D 

FORESTS 

Multistage  Sampling  of  Earth  Resources  with 

Aerial  and  Space  Photography, 

W72-08497  7B 

FORT  MYERS  BEACH  (FLA) 
Fort  Myers  Beach  Channel,  Florida-Naviga- 
tion (Final  Environmental  Impact  Statement). 
W72-09042  4A 

FOUR  LEAGUE  BAY 

Cooperative  Gulf  of  Mexico  Estuarine  Invento- 
ry   and    Study,    Louisiana:    Phase    I,    Area 
Description  and  Phase  IV,  Biology, 
W72-09097  2L 

FRESNO  RIVER  BASIN  (CALD7.) 

Hidden  Lake,  Fresno  River  Basin,  California 
(Final  Environmental  Impact  Statement). 
W72-08629  8D 

FROZEN  GROUND 

Hydrogeology  of  the  Frozen  Zone  of  the  Litho- 
sphere     (Osobennosti     gidrogeologii     merzloy 
zony  litosferry), 
W72-09007  2C 

FRYING  PAN-ARKANSAS  PROJECT 

Mt.  Elbart  Pumped-Storage  Powerplant  Frying 
Pan-Arkansas    Project,    Colorado    (Final    En- 
vironmental Impact  Statement). 
W72-08850  8C 

FUGACITY  OF  WATER 

Fugacity  of  H20  From  0  Deg  to  350  Deg  C  at 
the   Liquid- Vapor   Equilibrium   and   at    1    At- 
mosphere, 
W72-08503  1A 

FULVIC  ACDD 

The  Occurrence  of  Alkanes  in  Fulvic  Acid,  a 

Soil  Humic  Fraction, 

W72-08502  2G 

FUNGI 

Sewage  Fungus  in  Rivers  in  the  United  King- 
dom:   The    Slime    Community    and    Its   Con- 
stituent Organisms, 
W72-08573  5C 

FUTURE  PLANNING  (PROJECTED) 

Environmental    Protection-The    Conservation 

Commission  Approach, 

W72-09048  6E 

GAGING  STATIONS 

Analysis  of  Water  Level  Data  for  Everglades 

National  Park,  Florida, 

W72-09001  2E 


GALVESTON  (TEX) 
The  Feasibility  of  ADP  of  Airborne  Line  Scan 
Imagery  for  near  Shore  Bathymetry, 
W72-O9098  7C 

GAMTNG-SIMULATION 

Modelling  Decision  Effectiveness  Application 

to  Water  Resource  Systems, 

W72-09069  6A 

GAMMA  DISTRIBUTION 

Use  of  the  Gamma  Distribution  in  Single-Cloud 

Rainfall  Analysis, 

W72-08719  2B 

GAMMA  RAYS 

Soil  Water  Movement  to  Germinating  Seeds, 
W72-08895  2G 

GARIGLIANO  RIVER  (ITALY) 
Preliminary    Faunistic    Observations    on    the 
Garigliano  River  in  the  Years  1968  and  1969, 
W72-08782  21 

GAS  CHROMATOGRAPHY 

Gas  Chromatography  Versus  Infra-Red  Spec- 
trometry for  Determination  of  Mineral  Oil  Dis- 
solved in  Water, 
W72-08824  5A 

Gas  Chromatography  in  the  Analysis  of  Inor- 
ganic Materials  (Review), 
W72-09096  5A 

Gas-Chromatographic  Separation  of  Hydrogen 

Sulfide,  Air,  and  Water, 

W72-09105  5A 

Concurrent        Solution        and        Adsorption 
Phenomena  in  Gas-Liquid  Chromatography- A 
Comparative  Study, 
W72-09114  5A 

Gas    Chromatograph-Mass    Spectrometer-Ac- 
celerating Voltage  Alternator  System  for  the 
Measurement  of  Stable  Isotope  Ratios  in  Or- 
ganic Molecules, 
W72-09115  5  A 

Electrolytic    Calibration   Technique   for    Dis- 
solved Nitrogen  Determination  in  Seawater  by 
On-Stream  Stripping  Gas  Chromatography, 
W72-09128  5A 

GAS  LIQUID  CHROMATOGRAPHY 

Laboratory  Evaluation  of  Residue  Levels  in 
Water  Treated  with  an  Encapsulated  Malathion 
Formulation,  July-September  1971, 
W72-09124  5G 

GEOCHEMISTRY 

Trace  Metal  Associations  in  Sub-Arctic  and 

Arctic      Marine      Environments.      Work      in 

Progress, 

W72-08550  5A 

Relation  Between  Titanium  and  Iron  in  Sedi- 
ments   of   the    Indian    Ocean    (Titan    i    soot- 
nosheniye  yego  s   zhelezom  v  osadkakh  In- 
diyskogo  okeana), 
W72-09009  2J 

Materials  on  Hydrogeology  and  the  Geological 

Role       of       Groundwater       (Materialy       po 

gidrogeologii  i  geologicheskov  roli  podzemnykh 

vod). 

W72-09013  2F 
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GEOCRYOLOGY 

Hydrogeology  of  the  Frozen  Zone  of  the  Litho- 
sphere     (Osobennosti     gidrogeologii     merzloy 
zony  litosferry), 
W72-09OO7  2C 

GEOMORPHOLOGY 

Environmental  Geomorphology. 

W72-08510  4C 

Forms    and    Cycles    in    Beach    Erosion    and 

Deposition, 

W72-08514  2J 


Landscape  of  Northern  Greenland, 
W72-08822 


2C 


Field  Measurements  in  the  Drainage  Basin, 
W72-08884  4A 

Hydrogeology  of  the  Frozen  Zone  of  the  Litho- 
sphere     (Osobennosti     gidrogeologii     merzloy 
zony  litosferry), 
W72-09007  2C 

Relict   Permafrost   Microrelief   in   the   Upper 

Volga  Basin, 

W72-09008  2C 

Flow  and  Channel  Dynamics  of  Rivers  in  Non- 
tidal  Delta  Reaches  (Dinamika  potoka  i  rusla  v 
neprilivnykh  ust'yakh  rek), 
W72-09012  2L 

Role  of  Tectonic  and  Climatic  Factors  in 
Development  of  Terraces  of  the  Dnestr  Valley, 
W72-09014  2J 

A     Catastrophic     Mudflow     in     Tadzhikistan 
(Around  the  Village  of  Yaldomych), 
W72-09015  2J 

GEORGIA 

Headwaters-Yellow    River    Project    Measure, 
Gwinnett  County  Resource  Conservation  and 
Development  Project,  Georgia  (Final  Environ- 
mental Impact  Statement). 
W72-08846  4D 

Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Tifton,  Ga., 
W72-08906  2B 

Importation  of  Liquefied  Natural  Gas  Under 
the  Natural  Gas  Act  (Draft  Environmental  Im- 
pact Statement). 
W72-09052  8C 

Spewrell    Bluff    Lake,    Flint    River,    Georgia 
(Draft  Environmental  Impact  Statement). 
W72-09059  8A 

GEOTHERMAL  RESOURCES 

Geothermal  Leasing  Program  (Draft  Environ- 
mental Impact  Statement). 
W72-09044  4B 

GEOTHERMAL  STUDIES 

Legal    and    Policy    Aspects    of    Geothermal 

Resource  Development, 

W72-08976  6E 

Geothermal  Leasing  Program  (Draft  Environ- 
mental Impact  Statement). 
W72-09044  4B 

GERMINATION 

Soil  Water  Movement  to  Germinating  Seeds, 
W72-08895  2G 

GHYBEN-HERZBERG  THEORY 

What  Do  We  Know  about  Salt  Water  Intrusion, 
W72-08950  5B 


GILA  RIVER  (ARIZ) 
Geology  and  Ground- Water  System  in  the  Gila 
River    Phreatophyte    Project    Area,    Graham 
County,  Arizona, 
W72-08509  3B 

GLACIAL  MELTING 

Global  Climate  Change  and  the  Impact  of  a 
Maximum  Sea  Level  on  Coastal  Settlement, 
W72-08902  6G 

GLOBAL 

Global  Climate  Change  and  the  Impact  of  a 
Maximum  Sea  Level  on  Coastal  Settlement, 
W72-08902  6G 

GLOBAL  HEAT  BALANCE 

Global  Climate  Change  and  the  Impact  of  a 
Maximum  Sea  Level  on  Coastal  Settlement, 
W72-08902  6G 

GLOBAL  MONITORING 

Institutional    Arrangements    for    International 

Environmental  Cooperation. 

W72-08540  6E 

GLOBAL  WARMING 

Global  Climate  Change  and  the  Impact  of  a 
Maximum  Sea  Level  on  Coastal  Settlement, 
W72-08902  6G 

GOVERNMENTAL  AGENCD2S 

Billions  to  Soothe  the  Troubled  Waters, 
W72-08598  5G 

GOVERNMENTAL  INTERRELATIONS 

Changing  Times:  Uniform  Rules  Urged  as  Pol- 
lution Becomes  a  World-Wide  Problem, 
W72-08644  6E 

International  Environmental  Damage  Control: 
Some  Proposals  for  the  Second  Best  of  all 
Possible  Worlds, 
W72-09030  6G 

GRADD3NT  PROJECTION  METHOD 

Optimal  Design  and  Operation  of  Water  Reser- 
voirs, 
W72-09062  4A 

GRAHAM  COUNTY  (ARIZ) 

Geology  and  Ground-Water  System  in  the  Gila 
River    Phreatophyte    Project    Area,    Graham 
County,  Arizona, 
W72-08509  3B 

GRANULAR  CARBON  FILTERS 

Developments  in  Treatment  of  River  Thames 

Water  at  Staines, 

W72-08621  5F 

GRASSLANDS 

Agricultural    Research    Service    Precipitation 

Facilities  and  Related  Studies:  Cottonwood,  S. 

Dak., 

W72-08915  2B 

An  Evapotranspiration  Model  for  Great  Plains 

Grasslands, 

W72-08927  2D 

GRAVEL  COVERED  PLASTIC 

Development    of    Economic    Water    Harvest 
Systems  for  Increasing  Water  Supply, 
W72-09060  3B 

GREAT  LAKES 

Pollution  Pathways  in  the  Great  Lakes, 
W72-08532  5B 

1971    Program   of  the  Great  Lakes  Research 

Center. 

W72-08717  2H 


U.S.  and  Canada  hold  Meeting  on  Great  Lakes 

Pollution  (Joint  Communique). 

W72-08842  6E 

Mathematical  Models:  Planning  Tools  for  the 

Great  Lakes, 

W72-08971  6A 

GREAT  LAKES  BASIN  COMMISSION 

Mathematical  Models:  Planning  Tools  for  the 

Great  Lakes, 

W72-08971  6  A 


GREAT  PLAINS 

Evapotranspiration  in  the  Great  Plains. 
W72-08920 


2D 


ESSA:  A  Disseminator  and  User  of  ET  Data, 
W72-08921  2D 

Evapotranspiration  and  Soil  Conservation  Ser- 
vice Irrigation  Operations, 
W72-08922  2D 

Relationship  of  Evapotranspiration  to  Bureau 
of  Reclamation  Project  Planning  and  Opera- 
tions, 
W72-08923  2D 

The  Use  of  Evapotranspiration  Information  in 

the  Forest  Service, 

W72-08924  2D 

Use    of    Evapotranspiration    Information    by 

State  Water  Resource  Agencies, 

W72-08925  2D 

The  Systematic  Approach  to  ET  Modeling  in 

the  Great  Plains, 

W72-08926  2D 

An  Evapotranspiration  Model  for  Great  Plains 

Grasslands, 

W72-08927  2D 

Irrigation-Oriented  ET  Models  for  the  Great 

Plains, 

W72-08928  2D 

Evapotranspiration  Model  for  Dryland  Crops 

for  the  Great  Plains, 

W72-08929  2D 

Evapotranspiration  Components  of  Watershed 

Models  for  the  Great  Plains, 

W72-08930  2D 

Remote       Sensing       in       Evapotranspiration 

Research  on  the  Great  Plains, 

W72-08931  2D 

Soil  Modification  for  Improving  Plant-Water 

Relations  and  Effects  on  ET, 

W72-08932  2D 


Soil  Water  Evaporation, 
W72-08933 


2D 


Species,  Soils,  Climate,  and  Fertility  as  Related 
to  Top  Growth  and  Evapotranspiration, 
W72-08934  2D 


Evapotranspiration  and  Root  Growth, 
W72-08935 


2D 


Potential     for     Evapotranspiration     and     Its 

Manipulation  in  the  Plains  Region, 

W72-08936  2D 

Role  of  Plant  Canopies  in  Evapotranspiration, 
W72-08937  2D 

Evapotranspiration  and  the  Aerial  Environment 

as  Influenced  by  Windbreaks, 

W72-08938  2D 
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Panel    Discussion  on    Regional    Needs    for 

Evapotranspiration  Research    in    the    Great 

Plains. 

W72-08939  2D 


GREENLAND 

Landscape  of  Northern  Greenland, 
W72-08822 


2C 


GROUNDWATER 

Water  Resources  of  Dorchester  and  Talbot 

Counties,  Maryland, 

W72-08500  4B 

Ground-Water  Conditions  During  1970  in  Indi- 
an Wells  Valley,  California, 
W72-08505  4B 

Geology  and  Ground-Water  System  in  the  Gila 
River    Phreatophyte    Project    Area,    Graham 
County,  Arizona, 
W72-08509  3B 

The   Chemical   Exchange   Capabilities   of   the 
Baton  Rouge  Ground-Water  System, 
W72-08589  2K 

The    Effect    of    Organic    Materials    on    Iron 

Removal  in  Ground  Water, 

W72-08869  5F 

Iron  and  Manganese  Precipitation  in  low  Al- 
kalinity Groundwaters, 
W72-08872  5F 
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W72-08732  7C 

Water  Resources  Investigations  in  Nebraska, 

1969. 

W72-08733  7C 

Water    Resources    Investigations    in    Illinois, 

1968. 

W72-08992  7C 

Water    Resources    Investigations    in    Indiana, 

1969. 

W72-08993  7C 

Water  Resources  Investigations  in  California, 

1969. 

W72-08994  7C 

Water  Resources  Investigations  in  Connecticut, 

1968. 

W72-08995  7C 

INTEREST  RATES 

Proposal  of  the  Water  Resources  Council,  In- 
stituting New  Criteria  for  the  Evaluation  of 
Water  Resource  Programs,  Causes  Congres- 
sional Concern-Proposed  Standards  and 
Procedures  for  Water  Resource  Projects, 
W72-08652  6E 


INTERMITTENT  STREAMS 

Larson  V.  Village  of  Capron  (Sewage  Drainage 

by  Upland  Owner). 

W72-08835  6E 

INTERNATIONAL  ENVIRONMENTAL 
COOPERATION 

Institutional    Arrangements    for    International 

Environmental  Cooperation. 

W72-08540  6E 

INTERNATIONAL  LAW 

Legal  Aspects  of  the  Utilization  of  Artificial 
Satellites  for  Meteorological  and  Radio  Com- 
munication Purposes, 
W72-08489  6E 

The  Seabed  Arms  Limitation  Treaty:  A  Signifi- 
cant Development  in  Arms  Control  and  Disar- 
mament, 
W72-08641  6E 

Carving    Up    the    Seas:    Problems    of   Ocean 

Ownership, 

W72-08643  6E 


The  Search  for  Equity  on  the  Seabeds, 
W72-08646 


6E 


The  United  States  Draft  Treaty  on  the  Interna- 
tional Seabed  Area-Basic  Principles, 
W72-08655  6E 

Summary     Proceedings-Conference     on     the 

Deep  Seas  and  Continental  Shelf. 

W72-08659  6E 

The  Continental  Shelf  and  the  Freedom  of  the 

High  Seas, 

W72-08660  6E 

Present  Military  uses  of  the  Seabed  and  For- 

seeable  Developments, 

W72-08837  6E 

U.S.  and  Canada  hold  Meeting  on  Great  Lakes 

Pollution  (Joint  Communique). 

W72-08842  6E 

Law    of    the    Continental    Shelf    and    Ocean 

Resources— An  Overview, 

W72-08848  6E 

International  Environmental  Damage  Control: 
Some  Proposals  for  the  Second  Best  of  all 
Possible  Worlds, 
W72-09030  6G 

Seabed:     The     Big     Questions     (Symposium 

Discussion). 

W72-09046  6E 

INTERNATIONAL  WATERS 

International  Environmental  Damage  Control: 
Some  Proposals  for  the  Second  Best  of  all 
Possible  Worlds, 
W72-09030  6G 

INVERTEBRATES 

Bioassays    Determine    Pesticide    Toxicity    to 

Aquatic  Invertebrates, 

W72-08862  5C 

INVESTIGATIONS 

Water  Resources  Investigations  in  Maryland 
and  the  District  of  Columbia,  1968. 
W72-08732  7C 

Water  Resources  Investigations  in  Nebraska, 

1969. 

W72-08733  7C 


Water    Resources    Investigations    in    Illinois , 

1968. 

W72-08992  7C 

Water   Resources    Investigations    in    Indiana, 

1969. 

W72-08993  7C 

Water  Resources  Investigations  in  California, 

1969. 

W72-08994  7C 

Water  Resources  Investigations  in  Connecticut, 

1968. 

W72-08995  7C 

ION  EXCHANGE 

The  Chemical  Exchange  Capabilities  of  the 
Baton  Rouge  Ground- Water  System, 
W72-08589  2K 

Tertiary  Treatment  of  Weak  Ammonia  Liquor, 
W72-08674  5D 

Progress    Report    on    the    Continuous    Ion 

Exchange  Process, 

W72-08689  5D 

IOWA 

Stream  Regimen  and  Man's  Manipulation, 
W72-08511  4A 

Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Treynor,  Iowa, 
W72-08908  2B 

IRON 

Iron  and  Manganese  Removal  by  Split  Flow 

Treatment, 

W72-08856  5F 

The    Effect    of    Organic    Materials    on    Iron 

Removal  in  Ground  Water, 

W72-08869  5F 

Iron  Removal  by  Aeration  and  Filtration, 
W72-08870  5F 

Iron  and  Manganese  Precipitation  in  low  Al- 
kalinity Groundwaters, 
W72-08872  5F 

Relation  Between  Titanium  and  Iron  in  Sedi- 
ments   of    the    Indian    Ocean    (Titan    i    soot- 
nosheniye  yego  s  zhelezom  v  osadkakh  In- 
diyskogo  okeana), 
W72-09009  2J 

IRON  COMPOUNDS 

Anaerobic  Control  of  Phosphate  by  Ferrous 

Iron, 

W72-08705  5D 

IRRIGABLE  LAND 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Harding  County, 

W72-08876  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Eddy  County, 

W72-08877  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Luna  County, 

W72-08878  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Hidalgo  County, 

W72-08879  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Dona  AND  County, 

W72-08881  3F 
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Soil  Associations  and  Land  Classification  for 

Irrigation,  Santa  Fe  County, 

W72-08882  3F 

IRRIGATED  LAND 

Cornudas,  North  and  Culp  Draws  Watershed, 
Texas,  and  New  Mexico  (Draft  Environmental 
Impact  Statement). 
W72-08636  4D 

IRRIGATION 

Application  of  the  Principle  of  Calculated  Risk 
to  Scheduling  of  Supplemental  Irrigation.  II. 
Use  on  Flue-Cured  Tobacco, 
W72-08779  3F 

Use    of    Evapotranspiration    Information    by 

State  Water  Resource  Agencies, 

W72-08925  2D 

Irrigation-Oriented  ET  Models  for  the  Great 

Plains, 

W72-08928  2D 

Evapotranspiration  Model  for  Dryland  Crops 

for  the  Great  Plains, 

W72-08929  2D 

Evapotranspiration  Components  of  Watershed 

Models  for  the  Great  Plains, 

W72-08930  2D 


IRRIGATION  CANALS 

The  Rajasthan  Canal  Project, 
W72-08891 


3F 


IRRIGATION  DESIGN 

Evapotranspiration  and  Soil  Conservation  Ser- 
vice Irrigation  Operations, 
W72-08922  2D 

Relationship  of  Evapotranspiration  to  Bureau 
of  Reclamation  Project  Planning  and  Opera- 
tions, 
W72-08923  2D 

IRRIGATION  EFFECTS 

Agricultural   Irrigation   and   Saline  Quality  of 

Water, 

W72-08766  6E 

National  Irrigation  Return  Flow  Research  and 

Development  Program, 

W72-08980  5G 

Modelling    Water   Quality    From    Agricultural 

Lands, 

W72-09077  6A 

IRRIGATION  EFFICIENCY 

Sprinkler  Tests  in  Citrus  Orchards, 
W72-08898  3F 

IRRIGATION  POTENTIAL 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Harding  County, 

W72-08876  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Eddy  County, 

W72-08877  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Luna  County, 

W72-08878  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Hidalgo  County, 

W72-08879  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Lea  County, 

W72-08880  3F 


Soil  Associations  and  Land  Classification  for 

Irrigation,  Dona  AND  County, 

W72-08881  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Santa  Fe  County, 

W72-08882  3F 

IRRIGATION  PRACTICES 
Irrigation  Regimes  in  a  Semi-arid  Area  and 
Their  Effects  on  Grapefruit  Yield,  Water  Use 
and  Soil  Salinity, 
W72-08888  3F 


Sprinkler  Tests  in  Citrus  Orchards, 
W72-08898 


3F 


DOUGATION  WATER 

Evapotranspiration  and  Soil  Conservation  Ser- 
vice Irrigation  Operations, 
W72-08922  2D 

Relationship  of  Evapotranspiration  to  Bureau 
of  Reclamation  Project  Planning  and  Opera- 
tions, 
W72-08923  2D 

Modelling   Water   Quality    From   Agricultural 

Lands, 

W72-09077  6A 

IRR IG  ATION  WELLS 
Stream  Depletion  by  Wells  in  the  South  Platte 
Basin-Colorado, 
W72-08947  4B 

ISOLATION 

Isolation  of  Anaerobes. 

W72-08737  5A 

ISOTOPE  STUDIES 

Application  of  the  Isotopic  Method  to  Study  of 
Mixing  Processes  in  Lake  Baikal  (Primeneniye 
izotopnogo  metoda  dlya  izucheniya  protsessov 
vodoobmena  ozera  Baykal), 
W72-08714  2H 

Oxygen  and  Carbon  Isotopic  Composition  of 

West  Texas  Lake  Carbonates, 

W72-08821  2H 

ISRAEL 

Reuse  of  Municipal  Waste  Water, 

W72-08768  5D 

JAPANESE  QUAIL 

Selenium:  Relation  to  Decreased  Toxicity  of 

Methylmercury    added    to    Diets    Containing 

Tuna, 

W72-09117  5C 

JUDICIAL  DECISIONS 

Water   Polluters    Tangle    With    the    Law-and 

Lose. 

W72-08656  6E 

State  Management  of  Ground  Water  Mining:  A 
System   Based  on  Policy,   Fact  and  Theory; 
Fundingsland     v.     Colorado    Ground     Water 
Coram.,  468  P.  2d  835  (Colo.  1970), 
W72-08763  6E 

United    States    v.    Hercules,    Inc,    Sunflower 
Army  Ammunition  Plant,  Lawrence,  Kansas, 
(Refuse  Act  Violations). 
W72-08830  6E 

Clark  v.  Village  of  Milan  (Consent  of  Adjoining 
Landowners  Required  to  Obstruct  Levee). 
W72-08834  6E 


Mckie  Lighter  Company  V.  City  of  Boston 
(Duty  to  Open  and  Repair  Swing  Bridge  Bar- 
ring access  to  Navigable  Waters). 
W72-09038  6E 

KAMA  RIVER 
Hydrogeology    of    the    USSR,    Vol    13:    The 
Volga-Kama    River    Region    (Gidrogeologiya 
SSSR.  Tom  XIH.  Povolzh'ye  i  Prikam'ye). 
W72-09006  2F 

KANEOHE  BAY  (HAWAII) 

Economic   Evaluation  of   a   Subtropical   Bay 
From  the  Standpoint  of  Water  Quality  Manage- 
ment, 
W72-08595  6B 

KANSAS 
United    States    v.    Hercules,    Inc,    Sunflower 
Army  Ammunition  Plant,  Lawrence,  Kansas, 
(Refuse  Act  Violations). 
W72-08830  6E 

KENTUCKY 

Red  Lick  Creek  Watershed,  Kentucky  (Final 

Environmental  Impact  Statement). 

W72-08637  4D 

Small  Flood  Protection  Project  on  Mill  Creek, 
Kentucky,  Ohio  River  Basin  (Final  Environ- 
mental Impact  Statement). 
W72-08673  4A 

Small  Flood  Protection  Project,  North  Fork, 
Nolin  River  Hodgenville,  Kentucky  (Final  En- 
vironmental Impact  Statement). 
W72-09033  4A 

KEZAR  LAKE  (NH) 
Some  Ecological  Effects  of  Artificial  Circula- 
tion on  a  Small  Eutrophic  New   Hampshire 
Lake, 
W72-09061  5C 

KICKAPOO  RIVER  (WIS.) 
La  Farge  Lake,   Kickapoo  River,  Wisconsin 
(Draft  Environmental  Impact  Statement). 
W72-O9032  4A 

KINETICS 

Response  and  Stability  of  a  Completely  Mixed 

Activated  Sludge  Reactor, 

W72-O8700  5D 

Modification  of  the  Analysis  of  Phosphorous 

and  Kinetics  of  the  Reaction, 

W72-09132  5A 

LABORATORIES 

Developments  in  Treatment  of  River  Thames 

Water  at  Staines, 

W72-08621  5F 

LABORATORY  EQUWMENT 

A  Portable  Flow-Cell  Membrane  Salinometer, 
W72-08605  7B 

Determination  of  Technetium  by  Atomic  Ab- 
sorption Spectrophotometry, 
W72-09089  5A 

The  Determination  of  Atomic  Absorption  De- 
tection Limits  by  Direct  Measurement, 
W72-09131  2K 

LABORATORY  TESTS 

Measurement  of  Tensile  Strength  by  Diametral 

Compression  of  Discs  and  Annuli, 

W72-08752  8E 
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The  Role  of  Gravity  in  Capillary  Pressure  Mea- 
surements, 
W72-08944  2F 

LAKE  BAIKAL 

Surface  and  Internal  Seiches  of  Lakes  (Seyshi 
na  ozerakh-poverkhnostnyye  i  vnutrenniye). 
W72-08709  2H 

Currents  and  Diffusion  of  Lake  Baikal  Waters 
(Techeniya  i  diffuziya  vod  Baykala). 
W72-08710  2H 

Transport  of  Water  and  Structure  of  Currents 
Along   the    Southern    Shore   of   Lake    Baikal 
(Perenos  vod  i  struktura  techeniy  v  pribrezhnoy 
zone  Yuzhnogo  Baykala), 
W72-08711  2H 

Boundary  of  Floodwater  Zones  at  the  Southern 
End     of     Lake     Baikal     (Rasprostraneniye 
pavodochnykh  vod  v  Yuzhnom  Baykale), 
W72-08712  2H 

Use  of  Fluorescein  Dye  Clouds  to  Study 
Horizontal  Dispersion  at  the  Southern  End  of 
Lake  Baikal  (Issledovaniye  Gorizontal'noy  dif- 
fuzii  v  Yuzhnom  Baykale  s  pomoshch'yu 
pyaten  fluorestseina), 
W72-08713  2H 

Application  of  the  Isotopic  Method  to  Study  of 
Mixing  Processes  in  Lake  Baikal  (Primeneniye 
izotopnogo  metoda  dlya  izucheniya  protsessov 
vodoobmena  ozera  Baykal), 
W72-08714  2H 

LAKE  BASINS 

Economic  Utilization  of  Lake  Onega  (Onezh- 

skoye   ozero   kak  ob'yekt  khozyaystvennogo 

ispol'zovaniya). 

W72-08707  2H 

Currents  and  Diffusion  of  Lake  Baikal  Waters 
(Techeniya  i  diffuziya  vod  Baykala). 
W72-08710  2H 

Application  of  the  Isotopic  Method  to  Study  of 
Mixing  Processes  in  Lake  Baikal  (Primeneniye 
izotopnogo  metoda  dlya  izucheniya  protsessov 
vodoobmena  ozera  Baykal), 
W72-08714  2H 

LAKE  BORGNE 

Cooperative  Gulf  of  Mexico  Estuarine  Invento- 
ry   and    Study,    Louisiana:    Phase    I,    Area 
Description  and  Phase  IV,  Biology, 
W72-09097  2L 

LAKE  ERIE 

Computer  Simulation  of  Large  Scale  Pollutant 

Dispersion  in  Lake  Erie, 

W72-08682  5B 

LAKE  HARTWELL  (SC) 
Feasibility  Study  of  Water  Resource  Pollutant 
Identification  by  Digital  Computer  Identifica- 
tion of  Remote  Infrared  Sensor  Spectral  Signa- 
tures, 
W72-08592  5A 

LAKE  MICHIGAN 

Airport  in  the  Lake, 
W72-08541 


Another  View  of  the  Lake  Airport, 
W72-08542 

The  Future  of  Boating  on  Lake  Michigan. 
W72-08601 


6G 
6G 
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Computer     Simulation     Model     of     Coastal 
Processes  in  Eastern  Lake  Michigan, 
W72-08991  2H 

LAKE  MORPHOLOGY 

1971   Program  of  the  Great  Lakes  Research 

Center. 

W72-08717  2H 

LAKE  ONEGA 

Economic  Utilization  of  Lake  Onega  (Onezh- 

skoye   ozero  kak  ob'yekt   khozyaystvennogo 

ispol'zovaniya). 

W72-08707  2H 

LAKE  SHORES 

Currents  and  Diffusion  of  Lake  Baikal  Waters 
(Techeniya  i  diffuziya  vod  Baykala). 
W72-08710  2H 

Transport  of  Water  and  Structure  of  Currents 
Along   the   Southern    Shore   of   Lake   Baikal 
(Perenos  vod  i  struktura  techeniy  v  pribrezhnoy 
zone  Yuzhnogo  Baykala), 
W72-08711  2H 

Boundary  of  Floodwater  Zones  at  the  Southern 
End     of     Lake     Baikal     (Rasprostraneniye 
pavodochnykh  vod  v  Yuzhnom  Baykale), 
W72-08712  2H 

LAKES 

Predicting  Lake  Evaporation  by  Performance 
of  Evaporation  Ponds,  Pans  and  Tanks, 
W72-08523  2D 


Floods  of  May  1968  in  South  Arkansas, 
W72-08527 


2E 


Water  Quantity  and  Quality  Studies  of  Van- 
couver Lake,  Washington, 
W72-08564  5C 

An  Interim  Study  of  Some  Physical,  Chemical 

and  Biological  Properties  of  Selected  Oregon 

Lakes, 

W72-08568  5C 

Economic  Utilization  of  Lake  Onega  (Onezh- 

skoye  ozero   kak  ob'yekt  khozyaystvennogo 

ispol'zovaniya). 

W72-08707  2H 

Surface  and  Internal  Seiches  of  Lakes  (Seyshi 
na  ozerakh-poverkhnostnyye  i  vnutrenniye). 
W72-08709  2H 

Currents  and  Diffusion  of  Lake  Baikal  Waters 
(Techeniya  i  diffuziya  vod  Baykala). 
W72-08710  2H 

Transport  of  Water  and  Structure  of  Currents 
Along   the   Southern    Shore   of   Lake   Baikal 
(Perenos  vod  i  struktura  techeniy  v  pribrezhnoy 
zone  Yuzhnogo  Baykala), 
W72-08711  2H 

Boundary  of  Floodwater  Zones  at  the  Southern 
End     of     Lake     Baikal     (Rasprostraneniye 
pavodochnykh  vod  v  Yuzhnom  Baykale), 
W72-08712  2H 

Use  of  Fluorescein  Dye  Clouds  to  Study 
Horizontal  Dispersion  at  the  Southern  End  of 
Lake  Baikal  (Issledovaniye  Gorizontal'noy  dif- 
fuzii  v  Yuzhnom  Baykale  s  pomoshch'yu 
pyaten  fluorestseina), 
W72-08713  2H 

Application  of  the  Isotopic  Method  to  Study  of 
Mixing  Processes  in  Lake  Baikal  (Primeneniye 


izotopnogo  metoda  dlya  izucheniya  protsessov 

vodoobmena  ozera  Baykal), 

W72-08714  2H 

Radiocarbon    Dating    of    East    African    Lake 

Levels, 

W72-08731  2H 

Oxygen  and  Carbon  Isotopic  Composition  of 

West  Texas  Lake  Carbonates, 

W72-08821  2H 


Problem  Lakes  in  the  United  States, 
W72-08987 


2H 


LAND  CLASSIFICATION 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Harding  County, 

W72-08876  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Eddy  County, 

W72-08877  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Luna  County, 

W72-08878  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Hidalgo  County, 

W72-08879  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Lea  County, 

W72-08880  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Dona  AND  County, 

W72-08881  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Santa  Fe  County, 

W72-08882  3F 

(Florida  Attorney  General's  Opinion  on  An- 
nexation of  Territory  Beyond  a  River), 
W72-09049  6E 

LAND  MANAGEMENT 

Hollow     Creek     Watershed    Project,  South 

Carolina  (Final  Environmental  Impact  State- 
ment). 
W72-08631  8  A 

Blue  Eye  Creek  Watershed  Project,  Alabama 
(Final  Environmental  Impact  Statement). 
W72-08671  4A 


Soil  Water  Evaporation, 
W72-08933 


2D 


LAND  POLLUTION 

The  Land  (1):   Its  Future-Endangering  Pollu- 
tants, 
W72-08538  5B 

LAND  RESOURCES 

Evaluation    of    Wildland    Resources    of    the 

NASA  Bucks  Lake  Test  Site, 

W72-08495  7B 

LAND  USE 

A  Land-Use  Classification  System  From  Apol- 
lo 9  Photographs  for  the  Mississippi-Louisiana 
Area, 
W72-08496  7B 

Natural  and  Man-Induced  Disturbances  of  Per- 
mafrost Terrane, 
W72-08515  2C 
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Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Treynor,  Iowa, 
W72-08908  2B 

Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Ekalaka,  Mont. 
W72-08910  2B 

LANDSLIDES 

Debris  Avalanches-A  Geomorphic  Hazard, 
W72-08512  2J 

Earthflows  in  the  Grondines  and  Trois  Rivieres 

Areas,  Quebec, 

W72-090O2  2J 


Mudflows,  (Seli), 
W72-09011 


2J 


LANGMUIR  ADSORPTION  ISOTHERM 

Boron  Adsorption  by  Soils  as  Influenced  by 

Potassium, 

W72-08890  2G 

LARVAE 

Gregarious    Setting   in   the    American    Oyster 
Crassostrea  Virginica  Gmelin:  I.  Properties  of  a 
Partially  Purified  'Setting  Factor', 
W72-08580  81 

Abundance  of  Young  Sciaenid  Fishes  in  Ever- 
glades National  Park,  Florida,  in  Relation  to 
Season  and  other  Variables, 
W72-09113  2L 

LATEX  WASTES 

Air  Flotation  Purifies  Wastewater  from  Latex 

Polymer  Manufacture, 

W72-08691  5D 

LAUNDERING 

Designing  Launders  for  Settling  Tanks, 
W72-08623  5F 

Treatment    of     Laundromat     Wastes-Part    II 
Operation  of  a  Diatomaceous  Earth  Filtration 
System  for  Purification  of  Coin-Op  Laundro- 
mat Waste, 
W72-08680  5D 

LAW  ENFORCEMENT 

Environment  Report/Industries  Win  Few  Con- 
cessions as  Pollution  Permit  Plan  Moves  on 
Schedule, 
W72-08647  6E 

LAW  OF  THE  SEA 

Carving    Up    the    Seas:    Problems    of    Ocean 

Ownership, 

W72-08643  6E 

The  Search  for  Equity  on  the  Seabeds, 
W72-08646  6E 

The  United  States  Draft  Treaty  on  the  Interna- 
tional Seabed  Area-Basic  Principles, 
W72-08655  6E 

Summary     Proceedings-Conference     on     the 

Deep  Seas  and  Continental  Shelf. 

W72-08659  6E 
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pact Statement). 
W72-09052  8C 

LIQUID-GAS  EXTRACTION 
Sewage  Odor  Control  by  Liquid-Gas  Extrac- 
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Sea-Lochs  along  the  West  Coast  of  Scotland, 
W72-08572  5C 

LOCH  ETTVE  (SCOTLAND) 
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MARICOPA  COUNTY  (ARIZ) 
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An  Evaluation  of  the  Factors  Involved  in  Bio- 
Accumulation  of  Gamma-Emitting 
Radionuclides        in        White-Tailed        Deer 
(Odocoileus  virginianus)  -  2/1/71  to  1/31/72, 
W72-08546  5A 

Environmental  Radioactivity  in  Greenland  in 

1970, 

W72-08547  5A 

The  Oxygen  Uptake  Demand  of  Resuspended 

Bottom  Sediments, 

W72-08569  2K 


SU-32 


SUBJECT  INDEX 


MODEL  STUDIES 


MELTING 

Global  Climate  Change  and  the  Impact  of  a 
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mental Impact  Statement). 
W72-08673  4A 

MINERALIZATION 

A.  Degradation  and  Mineralization  of  Petrole- 
um by  Two  Bacteria  Isolated  from  Coastal 
Waters,  B.  Degradation  and  Mineralization  of 
Petroleum  in  Sea  Water:  Limitation  by 
Nitrogen  and  Phosphorus, 
W72-09121  5A 

MINERALOGY 

An   Experimental   Study   of   Heavey   Mineral 
Segregation  Under  Alluvial-Flow  Conditions, 
W72-08525  2J 

Aspects  of  the  Texture  and  Mineralogy  of  Sur- 
ficial  Sediments,  Horry  and  Marion  Counties, 
South  Carolina, 
W72-08528  2J 

MINING 

The  Story  of  the  Water  Supply  for  the  Com- 

stock, 

W72-08760  6E 


Deep  Seabed  Hard  Mineral  Resources  Act. 
W72-08833 


6E 


MINNESOTA 

Flow  Characteristics  of  Minnesota  Streams, 
W72-08519  7C 


Aquatic  Plants  from  Minnesota,  Part  3 

timicrobial  Effects, 

W72-08586 


An- 


5C 


United  States  V.  (967,905  Acres  of  Land,  State 

of    Minnesota     (Condemnation     of    Riparian 

Rights). 

W72-08653  6E 

An  Act  Relating  to  Water  Pollution  Control  and 
Establishing  the  Minnesota  State  Water  Pollu- 
tion Control  Fund. 
W72-08662  6E 


An    Act    Relating   to    Pollution    Control   and 

Prohibiting    Cleaning    Agents    and    Chemical 

Water      Conditioners      Containing      Certain 

Nutrients. 

W72-08663  6E 

Lists  of  References  and  Selected  Books  Bear- 
ing on  Water  Resources  in  Minnesota, 
W72-09086  10B 


MISCIBLE  POLLUTANTS 

W72-09076 
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MISSISSIPPI 

Yellow  Creek  Port  Project  (Final  Environmen- 
tal Impact  Statement). 
W72-08845  4A 

Mississippi  River,  East  Bank,  Warren  to  Wil- 
kinson    Counties,     Mississippi,     Vicksburg- 
Yazoo    Areas    (Draft    Environmental    Impact 
Statement). 
W72-08853  4A 

Agricultural    Research    Service    Precipitation 
Facilities  And  Related  Studies:  Oxford,  Miss., 
W72-08909  2B 

MISSOURI 

The  Age  and  Growth  of  the  Largemouth  Bass 
Micropterus  salmoides  (Lacepede),  in  a  Ther- 
mally loaded  Reservoir, 
W72-08558  5C 


MIXED-MEDIA  FILTERS 

High-Rate  Filtration, 
W72-08702 

MIXED  MEDIA  FILTRATION 

Some  Recent  Advances  in 

Technology, 

W72-08697 


5F 


Water  Treatment 


5D 


MIXING 

Description  and   Functional  Classification   of 
Estuaries  Found  in  the  Pacific  Northwest, 
W72-09088  2L 

MODEL  STUDIES 

The  Response  to  Tidal  Fluctuations  of  Two 
Non-Homogeneous  Coastal  Aquifer  Models, 
W72-08585  2F 


Filtration3  1.  The  Significance  of  Theory, 
W72-08618 


5D 


Computer  Simulation  of  Large  Scale  Pollutant 

Dispersion  in  Lake  Erie, 

W72-08682  5B 

Application  of  the  Principle  of  Calculated  Risk 
to  Scheduling  of  Supplemental  Irrigation.  II. 
Use  on  Flue-Cured  Tobacco, 
W72-08779  3F 

Stability    Tests    of    Proposed    Rubble-Mound 
Breakwaters,      Nassau      Harbor,      Bahamas; 
Hydraulic  Model  Investigation, 
W72-08810  8B 

The  Systematic  Approach  to  ET  Modeling  in 

the  Great  Plains, 

W72-08926  2D 

Computer     Simulation     Model     of     Coastal 
Processes  in  Eastern  Lake  Michigan, 
W72-08991  2H 

Optimal  Design  and  Operation  of  Water  Reser- 
voirs, 
W72-09062  4A 


I 


* 


SU-33 


MODEL  STUDIES 


SUBJECT  INDEX 


Modelling    Techniques    in    Water    Resources 

Systems. 

W72-09065  6A 

Water  Quality  Modeling  For  Forecastive  and 

Planning  Purposes, 

W72-09078  6A 

Alternative    Approaches  to    Water    Resource 

System  Simulation, 

W72-09079  6A 

Dynamic    Programming  in    a    Hydroelectric 

System, 

W72-09082  6A 


Water  Resources  Systems  Analysis, 
W72-09085 


6A 


MOISTURE 

Estimating  Leaf  Water  Content  by  Reflectance 

Measurements, 

W72-08892  3F 

MOISTURE  CONTENT 

An  Investigation  of  Moisture  Changes  and  Soil 

Structure  in  Earth  Dams, 

W72-08754  8D 

Diurnal  Changes  in  Cotton  Leaf  and  Petiole 
Moisture  Content  as  Related  to  Environmental 
Moisture  Stress, 
W72-08893  3F 

MOISTURE  STRESS 

Influence  of  Soil  Water  Stress  on  Evaporation, 

Root  Absorption,  and  Internal  Water  Status  of 

Cotton, 

W72-08897  3F 

Behavior  of  Corn  and  Sorghum  Under  Water 

Stress  and  During  Recovery, 

W72-08899  3F 

MOLECULAR  STRUCTURE 

Equilibrium    Distribution    of    Small    Organic 

Molecules  in  Natural  Waters, 

W72-08501  5B 


MOMENTARY  EXCESS 

Calcite  Coating  Protects  Water  Pipes, 
W72-08868 


8G 


MONITORING 

An  Evaluation  of  the  Factors  Involved  in  Bio- 
Accumulation  of  Gamma-Emitting 
Radionuclides         in         White-Tailed         Deer 
(Odocoileus  virginianus)  -  2/1/71  to  1/31/72, 
W72-08546  5A 

Quantitative  Evaluation  of  Water  Quality  in 
The  Coastal  Zone  by  Remote  Sensing, 
W72-08996  5A 

The  Feasibility  of  ADP  of  Airborne  Line  Scan 
Imagery  for  near  Shore  Bathymetry, 
W72-09098  7C 

MONOD  REACTION  KINETICS 

Response  and  Stability  of  a  Completely  Mixed 

Activated  Sludge  Reactor, 

W72-08700  5D 

MONTANA 

Mercury  Concentrations  in  the  Aquatic  Life 
Forms  and  in  the  Waters  of  the  Upper  Clark 
Fork  River, 
W72-08741  5C 

Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Ekalaka,  Mont. 
W72-08910  2B 


MOOSACH  RIVER  (GERMANY) 

The  Distribution,  the  Phytosociological  Com- 
position, and  the  Ecology  of  the  Vascular 
Macrophytes  in  the  Moosach  River  System 
Near  Munich  (Zur  Verbreitung,  Vergesellschaf- 
tung  und  Okologie  der  Gefass-Makrophyten  im 
Filesswa  ssersystem  Moosach  (Munchener 
Ebene)), 
W72-08602  5C 

MORPHOLOGICAL  VARIABILITY 

Morphological  Variability  of  Algae,  Caused  by 

Cultivation  Conditions, 

W72-08777  5C 

MORTARS 

Stress-Strain  Properties  of  Random  Wire  Rein- 
forced Concrete, 
W72-08749  8F 

MOSES  LAKE  (WASH) 
Algal  Populations  in  Moses  Lake,  Washington: 
Temporal  and  Spatial  Distribution  and  Rela- 
tionship with  Environmental  Parameters, 
W72-08560  5C 

MOSS  LANDING 

Kaiser  Refractories  Environmental  Studies, 
W72-09092  5C 

MUD 

A     Catastrophic     Mudflow     in     Tadzhikistan 
(Around  the  Village  of  Yaldomych), 
W72-09015  21 

MUD  FLATS 

An  Interstitial  Water-Sampling  Receptacle  for 

Intertidal  Mud  Flats, 

W72-08611  7B 

MUDFLOWS 

Earthflows  in  the  Grondines  and  Trois  Rivieres 

Areas,  Quebec, 

W72-09002  2J 


Mudflows,  (Seli), 
W72-09011 


2J 


A     Catastrophic     Mudflow     in     Tadzhikistan 
(Around  the  Village  of  Yaldomych), 
W72-09015  2J 

MUDS 

Clay   Water   Diagenesis   During   Burial:   How 

Mud  Becomes  Gneiss, 

W72-08998  2G 

MULCHING 

Soil   Modification  for  Improving  Plant-Water 

Relations  and  Effects  on  ET, 

W72-08932  2D 

MULTI  MEDIA  FILTERS 

Filtration:  2.  Experimental  Developments, 
W72-08619  5D 

Wastewater     Reclamation     at     Lake     Tahoe, 

California, 

W72-08855  5D 

MULTIPLE-EFFECT  DISTILLATION 

Feasibility  of  Obtaining  a  Solid  Dry  Brine  Ef- 
fluent from  Inland  Desalination  Plants, 
W72-08556  3A 

MULTIPLE-PURPOSE  PROJECTS 

Mt.  Elbart  Pumped-Storage  Powerplant  Frying 
Pan-Arkansas    Project,    Colorado   (Final    En- 
vironmental Impact  Statement). 
W72-08850  8C 


Clifty  Creek  Lake,  Clifty  Creek,  Wabash  River 

Basin,   Indiana  (Draft   Environmental  Impact 

Statement). 

W72-08852  8D 

Tocks  Island  Lake  Project,  Delaware  River, 
New  Jersey,  New  York,  Pennsylvania  (Final 
Environmental  Impact  Statement). 
W72-09058  8A 

MULTIPLE  PURPOSE  RESERVOIRS 

Tekamah-Mud    Creek    Watershed,    Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08632  4D 

La  Farge  Lake,  Kickapoo  River,  Wisconsin 
(Draft  Environmental  Impact  Statement). 
W72-09032  4A 

Optimal  Design  and  Operation  of  Water  Reser- 
voirs, 
W72-09062  4A 

MUNICIPAL  WASTES 

Larson  V.  Village  of  Capron  (Sewage  Drainage 

by  Upland  Owner). 

W72-08835  6E 

NASSAU  HARBOR  (BAHAMAS) 

Stability    Tests    of    Proposed    Rubble-Mound 
Breakwaters,      Nassau      Harbor,      Bahamas; 
Hydraulic  Model  Investigation, 
W72-08810  8B 

NATIONAL  ENVIRONMENTAL  POLICY  ACT 

Environment    Report/White   House    Seeks   to 
Restrict  Scope  of  Environmental  Law, 
W72-08642  6E 

Environment  Report/Industries  Win  Few  Con- 
cessions as  Pollution  Permit  Plan  Moves  on 
Schedule, 
W72-08647  6E 

Proposed  Principles  and  Standards  for  Planning 
Water  and  Land  Resources  (Draft  Environmen- 
tal Impact  Statement). 
W72-08847  6G 

NATIONAL  FORESTS 

The  Use  of  Evapotranspiration  Information  in 

the  Forest  Service, 

W72-08924  2D 

NATIONAL  FRAMEWORK 

Are   River   Basins   the    best   Framework   for 

Water  Resources  Planning,  Development,  and 

Management, 

W72-08975  6B 

NATIONAL  PARKS 

Analysis  of  Water  Level  Data  for  Everglades 

National  Park,  Florida, 

W72-09001  2E 

NATIONAL  WATER  AND  RELATED  LAND 
RESOURCES  POLICY  ACT 

A  Bill  to  Establish  Policy  and  Principles  for 
Planning  the  use  of  the  Waternd  Related  Land 
Resources  of  the  United  States  (National  Water 
and  Related  Land  Resources  Policy  Act). 
W72-08826  6E 

NATIONAL  WATER  COMMISSION 

Water  Resources  and  the  Environment, 
W72-08954  6A 

NATURAL  GAS 

Importation  of  Liquefied  Natural  Gas  Under 
the  Natural  Gas  Act  (Draft  Environmental  Im- 
pact Statement). 
W72-09052  8C 
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NATURAL  GAS  ACT 

Importation  of  Liquefied  Natural  Gas  Under 
the  Natural  Gas  Act  (Draft  Environmental  Im- 
pact Statement). 
W72-09052  8C 

NATURAL  RECHARGE 

Finding   Natural  Recharge   Patterns   and  Ab- 
straction    Phases     to     Maximise     Yield     of 
Aquifers, 
W72-09066  6A 

NATURAL  RESOURCES 

Evaluation    of    Wildland    Resources    of    the 

NASA  Bucks  Lake  Test  Site, 

W72-08495  7B 


Earth  Resources, 
W72-08759 
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NATURAL  STREAMS 

Equilibrium    Distribution    of    Small    Organic 

Molecules  in  Natural  Waters, 

W72-08501  5B 

NAVIGABLE  RIVERS 

Mckie  Lighter  Company   V.   City  of   Boston 
(Duty  to  Open  and  Repair  Swing  Bridge  Bar- 
ring access  to  Navigable  Waters). 
W72-09038  6E 

NAVIGABLE  WATERS 

The  Vitality  of  the  Navigability  Criterion  in  the 

Era  of  Environmentalism, 

W72-08854  6E 

(Florida  Attorney  General's  Opinion  on  Fish- 
ing Rights  in  Navigable  Waters), 
W72-09051  6E 

NAVIGATION 

Miami  Harbor,  Florida-Navigation  (Draft  En- 
vironmental Impact  Statement). 
W72-08635  4A 

Navigation  Project,  Catskill  Creek,  New  York 
(Final  Environmental  Impact  Statement). 
W72-08669  4A 

Choptank  River,  Caroline  County,   Maryland 
(Draft  Environmental  Impact  Statement). 
W72-08849  4A 

NEBRASKA 

Tekamah-Mud    Creek    Watershed,    Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08632  4D 

Water  Resources  Investigations  in  Nebraska, 
1969. 

W72-08733  7C 

Buffalo  Creek  at  Meadow  Grove,  Nebraska- 
Loup  River  Flood  Control  Project,  Columbus, 
Nebraska  (Final  Environmental  Impact  State- 
ment). 
W72-08827  4A 

Papillion    Creek    and    Tributaries,    Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08831  8A 

Buffalo  Creek  at  Meadow  Grove,   Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08836  4A 

NEGEV  DESERT 

Irrigation   Regimes   in   a   Semi-arid  Area  and 
Their  Effects  on  Grapefruit  Yield,  Water  Use 
and  Soil  Salinity, 
W72-08888  3F 


NETHERLANDS 

The  Relative  Efficiency  of  the  Density  of  Rain- 
Gage  Networks, 
W72-08940  2B 

NETWORK  ANALYSIS 

Alternative   Approaches   to   Water   Resource 

System  Simulation, 

W72-09079  6A 

NETWORK  DESIGN 

The  Relative  Efficiency  of  the  Density  of  Rain- 
Gage  Networks, 
W72-08940  2B 

Optimization  in  Design  of  Hydraulic  Networks, 
-  Discussion  by  Grahame  G.  Boyne. 
W72-09064  6A 

NETWORKS 

Agricultural    Research    Service    Precipitation 

Facilities  and  Related  Studies:  Walnut  Gulch, 

Ariz., 

W72-08904  2B 

Agricultural    Research    Service  Precipitation 

Facilities   and   Related  Studies:  Vero  Beach, 

Fla., 

W72-08905  2B 

Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Tifton,  Ga., 
W72-08906  2B 

Agricultural    Research    Service    Precipitation 

Facilities  and  Related  Studies:  Reynolds  Creek, 

Idaho, 

W72-08907  2B 

Agricultural    Research    Service    Precipitation 

Facilities    and    Related    Studies:    Coshocton, 

Ohio, 

W72-08912  2B 

Agricultural    Research    Service    Precipitation 

Facilities    and    Related    Studies:    Chic  kasha, 

Okla., 

W72-08913  2B 

Agricultural    Research    Service    Precipitation 

Facilities  and  Related  Studies:  Klingerstown, 

Pa., 

W72-08914  2B 

Agricultural    Research    Service    Precipitation 

Facilities  and  Related  Studies:  Cottonwood,  S. 

Dak., 

W72-08915  2B 

Agricultural  Research  Service  Precipitation 
Facilities  and  Related  Studies:  Newell,  S.  Dak., 
W72-08916  2B 

Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Riesel,  Tex., 
W72-08917  2B 

Agricultural    Research    Service    Precipitation 
Facilities  and  Related  Studies:  Sonora  (Sutton 
County),  Tex., 
W72-08918  2B 

NEUTRON  ACTIVATION  ANALYSIS 

Bibliographies      in      Nuclear     Science     and 
Technology.  Section  14.  Activation  Analysis, 
W72-08543  5A 

Trace   Elements   in  Natural   Waters,    Annual 

Progress     Report,  December      1,      1970 
November  30,  1971, 
W72-08551  5  A 


Development  of  Nuclear  Analytical  Techniques 

for  Oil-Slick  Identification,  Phase  HA,  Final 

Report, 

W72-09110  5A 

NEVADA 

The  Story  of  the  Water  Supply  for  the  Corn- 
stock, 
W72-08760  6E 

NEW  ENGLAND 
Legal  Aspects  of  Water  Pollution  in  New  En- 
gland: A  Bibliography. 
W72-09094  5G 

NEWHAMPSfflRE 

Some  Ecological  Effects  of  Artificial  Circula- 
tion on  a  Small  Eutrophic  New  Hampshire 
Lake, 
W72-09061  5C 

NEW  HOPE  LAKE  (NC) 
New  Hope  Lake,  North  Carolina  (Final  En- 
vironmental Impact  Statement). 
W72-08639  8D 

NEW  JERSEY 

Forms    and   Cycles    in    Beach    Erosion    and 

Deposition, 

W72-08514  2J 

Extent  and  Frequency  of  Floods  on  Crosswicks 
Creek  From  New  Egypt  to  Bordentown,  N.J., 
W72-08816  2E 

NEW  MEXICO 

An   Experimental   Study   of   Heavey   Mineral 
Segregation  Under  Alluvial- Flow  Conditions, 
W72-08525  2J 

Cornudas,  North  and  Culp  Draws  Watershed, 
Texas,  and  New  Mexico  (Draft  Environmental 
Impact  Statement). 
W72-08636  4D 

List  and  Location  of  Snow  Courses  and  Soil 

Moisture  Stations. 

W72-08814  2C 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Harding  County, 

W72-08876  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Eddy  County, 

W72-08877  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Luna  County, 

W72-08878  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Hidalgo  County, 

W72-08879  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Lea  County, 

W72-O8880  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Dona  AND  County, 

W72-08881  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Santa  Fe  County, 

W72-08882  3F 

Agricultural    Research  Service    Precipitation 

Facilities   and   Related  Studies:    Alamogordo 
Creek,  N.  Mex., 

W72-08911  2B 
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NEW  YORK 

Navigation  Project,  Catskill  Creek,  New  York 
(Final  Environmental  Impact  Statement). 
W72-08669  4A 

Diatomite  Filtration  of  Good  Quality  Surface 

Supplies, 

W72-08686  5F 

Marine  Waste  Deposits  Near  New  York, 
W72-08803  5B 

Flood  Control  Project,  Rondout  Creek  and 
Wallkill  River,  New  York  and  New  Jersey; 
(South  Ellenville,  N.Y.)  Rondout  Creek  Basin, 
and  Sandburg  Creek,  New  York  (Final  En- 
vironmental Impact  Statement). 
W72-08828  8A 

Distribution   of   Phytoplankton   in   a   Polluted 
Saline  Lake,  Onondaga  Lake,  New  York, 
W72-09111  5C 

NEWELL  (S.  DAK) 

Agricultural  Research  Service  Precipitation 
Facilities  and  Related  Studies:  Newell,  S.  Dak., 
W72-08916  2B 

NICKEL 

Acid  Interferences  in  Atomic  Absorption  Spec- 
trometry, 
W72-09130  5  A 

NILE  RIVER 

The  River  Nile  Ecological  System:  A  Study 
Towards  an  International  Programme, 
W72-08894  6G 

NITRATES 

Soil  Filtration  of  Wastewater  Effluent  and  the 

Mechanism  of  Pore  Clogging, 

W72-08684  5D 

NITRIFICATION 

Relationships  of  Autotrophic  Ammonium-Ox- 
idizing Bacteria  to  Marine  Salts, 
W72-08583  5C 

NITROGEN 

Determination      of      a      Nitrogen-Phosphorus 
Budget  for  Bayou  Texar,  Pensacola,  Florida, 
W72-09087  5C 

The     Physiological     State     with     Respect    to 

Nitrogen  of  Phytoplankton  from  Low-Nutrient 

Subtropical  Water  as  Measured  by  the  Effect 

of  Ammonium  Ion  on  Dark  Carbon  Dioxide 

Fixation, 

W72-09103  5C 

Electrolytic    Calibration    Technique    for    Dis- 
solved Nitrogen  Determination  in  Seawater  by 
On-Stream  Stripping  Gas  Chromatography, 
W72-09128  5A 

NITROGEN  FIXATION 

Nitrogen  Fixation  by  Blue-Green  Algae  in  Yel- 
lowstone Thermal  Areas, 
W72-08508  5C 

Determination      of      a      Nitrogen-Phosphorus 
Budget  for  Bayou  Texar,  Pensacola,  Florida, 
W72-09087  5C 

NOLIN  RIVER  (KY.) 
Small  Flood  Protection  Project,  North  Fork, 
Nolin  River  Hodgenville,  Kentucky  (Final  En- 
vironmental Impact  Statement). 
W72-09033  4A 


NONLINEAR  PROGRAMMING 

A  Nonlinear  Mathematical  Programming  Model 

For  Water  Quality  Management, 

W72-09074  6A 

NORTH  APPALACHIAN  EXPERIMENTAL 
WATERSHED  (OHIO) 

Agricultural    Research    Service    Precipitation 

Facilities    and    Related    Studies:    Coshocton, 

Ohio, 

W72-08912  2B 

NORTH  CAROLINA 

New  Hope  Lake,  North  Carolina  (Final  En- 
vironmental Impact  Statement). 
W72-08639  gD 

Makeshift  Granular  Carbon  System  Resolves 

Phenol  Lagoon  Pollution  Threat, 

W72-08692  5D 

NORTH  DAKOTA 

Starkweather  Watershed,  North  Dakota  (Final 

Environmental  Impact  Statement). 

W72-08640  4D 

NORTH  ELM  CREEK  (TEX) 
Annual  Compilation  and  Analysis  of  Hydrolog- 
ic  Data  for  Little  Pond  Creek  and  North  Elm 
Creek,  Brazos  River  Basin,  Texas,  1970, 
W72-08524  2E 

NOVA  SCOTIA 

Life  History,   Ecological  Production,  and  an 
Empirical  Mathematical  Model  of  the  Popula- 
tion of  Sagitta  elegans  in  St.  Margaret's  Bay, 
Nova  Scotia, 
W72-08610  2L 

NUCLEAR  ENERGY 

Source    to    Receptor    Transport    of    Nuclear 
Facility  Effluent  and  Dose  Calculations, 
W72-08554  5B 

NUCLEAR  EXPLOSIONS 

Bioenvironmental-Effects   Predictions   for  the 
Proposed     Cannikin     Underground     Nuclear 
Detonations  at  Amchitka  Island,  Alaska, 
W72-08552  5C 

Nuclear  Cratering  Explosion  Effects  for  In- 
teroceanic  Canal  Feasibility  Studies. 
W72-08553  5B 

The  Seabed  Arms  Limitation  Treaty:  A  Signifi- 
cant Development  in  Arms  Control  and  Disar- 
mament, 
W72-08641  6E 

NUCLEAR  POWER  PLANTS 

Desalination  Process  by  Multi-Effect,   Multi- 
stage Flash  Distillation  Combined  with  Power 
Generation, 
W72-09016  3A 

NUCLEAR  POWERPLANTS 

Source    to    Receptor    Transport    of    Nuclear 
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ties of  Upland  Cotton  in  Israel:  HI.  The  Bet- 
She'an  Valley, 
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Fertility  in  Sisal  in  Tanzania:   II.  Effects  on 
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A  Study  of  the  Effect  of  Soil  Compaction  and 
Moisture  Regimes  on  the  Growth  and  Chemical 
Composition  of  Maize  Plants, 
W72-08775  3F 

List  and  Location  of  Snow  Courses  and  Sou 
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ties of  Upland  Cotton  in  Israel:  III.  The  Bet- 
She'an  Valley, 
W72-08772  3F 
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The  Occurrence  of  Alkanes  in  Fulvic  Acid,  a 

Soil  Humic  Fraction, 

W72-08502  2G 

SONORA  (TEX) 
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Facilities  and  Related  Studies:  Sonora  (Sutton 
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SORGHUM 

Behavior  of  Corn  and  Sorghum  Under  Water 

Stress  and  During  Recovery, 

W72-08899  3F 
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A   Simple   Device  for  the   Sorting  of   Living 
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W72-09091  5A 

SOUR  WATER  TREATMENT 
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Flood  Protection  Project,  Springdale,  Arkansas 
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1961-65:   Part  4.   St.  Lawrence  River  Basin- 
Volume  2.  St.  Lawrence  River  Basin  Below 
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STABILIZATION 

Iron  and  Manganese  Removal  by  Split  Flow 

Treatment, 

W72-08856  5F 

Split  Treatment  for  Stabilization, 

W72-08867  5F 

Calcite  Coating  Protects  Water  Pipes, 
W72-08868  8G 

STANDARDS 

Congressman  Sebelius  Introduces  Bill  to  Base 

Future      Planning     for      Water     and      Land 

Resources, 

W72-08832  6E 

Proposed  Principles  and  Standards  for  Planning 
Water  and  Land  Resources  (Draft  Environmen- 
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AGRICULTURAL  RESEARCH  SERVICE, 
WESLACO,  TEX.  SOIL  AND  WATER 
CONSERVATION  RESEARCH  DIV. 

Estimating  Leaf  Water  Content  by  Reflectance 

Measurements, 

W72-08892  3F 


Remote       Sensing      in       Evapotranspiration 

Research  on  the  Great  Plains, 

W72-08931  2D 

AKADFMIY A  N AUK  AZERBATOZHANSKOI 
SSR,  BAKU.  rNSTTTUT  POCHVOVEDENIYA  I 
AGROKHTMD. 

Vegetation  Productivity  Variation  in  Connec- 
tion with  Hydrothermal  Conditions  (In  Rus- 
sian), 
W72-08734  21 

AKADEMI Y  A  NAUK  SSSR,  MOSCOW.  INST. 
OF  STATE  AND  LAW. 

Legal  Aspects  of  the  Utilization  of  Artificial 
Satellites  for  Meteorological  and  Radio  Com- 
munication Purposes, 
W72-08489  6E 

AKADEMTYA  NAUK  SSSR,  MOSCOW. 
INSTTTUT  BIOLOGIA  VNDERENNYKH  VOD. 

The  Effect  of  Low  Concentrations  of  Phenol 
on  Antibody  Formation  in  Carp,  Cyprinus  car- 
pio  L., 
W72-09093  5C 

AKADEMTYA  NAUK  SSSR,  MOSCOW. 
INSTTTUT  BIOLOGH  VNUTRENNYKH  VOD. 

Study  of  the  Adaptation  of  Guppies  to  Phenol, 
W72-08783  5C 

AKADEMTYA  NAUK  SSSR,  MOSCOW. 
rNSTTTUT  GEOGRAFH. 

Relict  Permafrost   Microrelief   in   the   Upper 

Volga  Basin, 

W72-09008  2C 

A     Catastrophic     Mudflow     in     Tadzhikistan 
(Around  the  Village  of  Yaldomych), 
W72-09015  2J 

AKADEMTYA  NAUK  SSSR,  MOSCOW. 
INSTTTUT  OKEANOLOGH. 

Relation  Between  Titanium  and  Iron  in  Sedi- 
ments  of   the    Indian   Ocean   (Titan   i   soot- 
nosheniye  yego  s   zhelezom   v   osadkakh   In- 
diyskogo  okeana), 
W72-09009  2J 

ALABAMA  UNIV.,  UNIVERSITY.  NATURAL 
RESOURCES  CENTER. 

Aquifer  Performance  Tests  Under  Two-Phase 

Flow  Conditions, 

W72-08591  2F 

ALASKA  UNTV.,  COLLEGE.  INST.  OF  MARINE 
SCTENCE. 

Trace  Metal  Associations  in  Sub-Arctic  and 

Arctic      Marine      Environments.      Work      in 

Progress, 

W72-08550  5A 

Carbon  Dioxide  in  the  Surface  Waters  of  the 
Barents  Sea:  Southwind  Expedition  - 1970, 
W72-09099  5A 

Survey    of    Macrophyte    Resources    in    the 

Coastal  Water  of  Alaska, 

W72-09120  2L 

ALASKA  UNTV.,  COLLEGE.  BMST.  OF  MARINE 
SCDXNCE. 

Carbon  Dio:Jde  and  Primary  Productivity  in 
the  Glacial  Fiord  System  of  Southeast  Alaska, 
W72-09122  5C 
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ALBERTA  UNIV.,  EDMONTON;  AND 
MATERIALS  TESTING  LABS.,  LTD., 
EDMONTON  (ALBERTA). 

Expansion  of  Concrete  Pumped  Through  Alu- 
minum Pipeline, 
W72-08753  8F 

ALBERTA  UNIV.,  EDMONTON.  DEPT.  OF 
CHEMISTRY. 

Standard  Potential  of  the  Copper  (II)-  (I)  Cou- 
ple in  Acetonitrile, 
W72-09107  5A 

ALUMINUM  CO.  OF  CANADA  LTD.,  ARVIDA 
(QUEBEC). 

Dynamic    Programming    in    a    Hydroelectric 

System, 

W72-09082  6A 

AMERICAN  MACHINE  AND  FOUNDRY 
COMPANY,  YORK,  PA.  (ASSIGNEE). 

Desalination  Process  by   Multi-Effect,  Multi- 
stage Flash  Distillation  Combined  with  Power 
Generation, 
W72-09016  3A 

AMERICAN  SOCDITY  OF  CIVIL  ENGINEERS, 
NEW  YORK.  TASK  COMMITTEE  FOR 
PREPARATION  OF  THE  SEDIMENTATION 
MANUAL. 

Sediment   Transportation    Mechanics:    Funda- 
mentals of  Sediment  Transportation. 
W72-08744  2J 

AMERICAN  WATER  WORKS  ASSOCIATION 
RESEARCH  FOUNDATION,  NEW  YORK. 

Information  Resource:  Water  Pollution  Control 

in  the  Water  Utility  Industry, 

W72-08983  5D 

ARGONNE  NATIONAL  LAB.,  IDAHO  FALLS, 

IDAHO. 
Determination  of  Technetium  by  Atomic  Ab- 
sorption Spectrophotometry, 
W72-09089  5A 

ARGONNE  NATIONAL  LAB.,  DLL.  DIV.  OF 
BIOLOGICAL  AND  MEDICAL  RESEARCH. 

Gas    Chromatograph-Mass     Spectrometer-Ac- 
celerating Voltage  Alternator  System  for  the 
Measurement  of  Stable  Isotope  Ratios  in  Or- 
ganic Molecules, 
W72-09115  5A 

ARIZONA  UNIV.,  TUCSON.  DEPT.  OF 
HYDROLOGY  AND  WATER  RESOURCES. 

Economics  of  Hydrologic  Modelling, 
W72-09072  6A 

ARIZONA  WATER  RESOURCES  RESEARCH 
CENTER, TUCSON. 

Development    of    Economic    Water    Harvest 
Systems  for  Increasing  Water  Supply, 
W72-09060  3B 

ARMY  ENGINEER  DISTRICT, 
ALBUQUERQUE,  NEW  MEX. 

Los  Esteros  Reservoir,  Santa  Rosa,  New  Mex- 
ico (Final  Environmental  Impact  Statement). 
W72-08672  8D 

ARMY  ENGINEER  DISTRICT,  ANCHORAGE, 
ALASKA. 

Chena   River   Lakes    Flood    Control   Project, 

Fairbanks,  Alaska  (Final  Environmental  Impact 

Statement). 

W72-09035  8D 


ARMY  ENGINEER  DISTRICT,  BALTIMORE, 
MD. 

Tyrone,    Blair    County,    Pennsylvania— Local 
Flood  Protection  Project  (Final  Environmental 
Impact  Statement). 
W72-08667  4A 

Chop  tank  River,  Caroline  County,  Maryland 
(Draft  Environmental  Impact  Statement). 
W72-08849  4A 

ARMY  ENGINEER  DISTRICT,  BUFFALO,  N.Y. 

Vermilion  Harbor,  Ohio  (Draft  Environmental 

Impact  Statement). 

W72-09053  8A 

ARMY  ENGINEER  DISTRICT,  FORT  WORTH, 
TEX. 

San  Antonio  Channel  Improvement,  San  An- 
tonio River  and  Tributaries,  Texas  (Final  En- 
vironmental Impact  Statement). 
W72-09041  8A 

ARMY  ENGINEER  DISTRICT,  GALVESTON, 
TEX. 

Matagorda  Ship  Channel,  Texas-Maintenance 
Dredging  (Draft  Environmental  Impact  State- 
ment). 
W72-08638  4A 

Corpus   Christi   Ship   Channel,    Port  Aransas 
Breakwater,  Texas  (Final  Environmental  Im- 
pact Statement). 
W72-08668  4A 

Houston    Ship    Channel,    Texas-Maintenance 
Dredging  (Draft  Environmental  Impact  State- 
ment). 
W72-09055  4A 

ARMY  ENGINEER  DISTRICT,  HUNTINGTON, 
W.VA. 

Snagging  and  Clearing  Project,  Paint  Creek  at 
Pax,  West  Virginia  (Final  Environmental  Im- 
pact Statement), 
W72-08829  4A 

Railroad  Closure  Structure,  Beach  City  Lake, 
Sugar  Creek,  Ohio  (Draft  Environmental  Im- 
pact Statement). 
W72-09054  8D 

ARMY  ENGINEER  DISTRICT, 
JACKSONVILLE,  FLA. 

Miami  Harbor,  Florida-Navigation  (Draft  En- 
vironmental Impact  Statement). 
W72-08635  4A 

Fort  Myers  Beach  Channel,  Florida-Naviga- 
tion (Final  Environmental  Impact  Statement). 
W72-09042  4A 

ARMY  ENGINEER  DISTRICT,  LOS  ANGELES, 
CALIF.  HYDRAULICS  SECTION. 

Supercritical     Flow     in     Curved     Channels- 
Hydraulic  Model  Investigation, 
W72-08526  8B 

ARMY  ENGINEER  DISTRICT,  LOUISVDLLE, 
KY. 

East  Fork  Lake,  East  Fork  Miami  River,  Ohio 
(Final  Environmental  Impact  Statement). 
W72-08670  8A 

Small  Flood  Protection  Project  on  Mill  Creek, 
Kentucky,  Ohio  River  Basin  (Final  Environ- 
mental Impact  Statement). 
W72-08673  4A 


Clifty  Creek  Lake,  Clifty  Creek,  Wabash  River 

Basin,   Indiana  (Draft  Environmental  Impact 

Statement). 

W72-08852  8D 

Small  Flood  Protection  Project,  North  Fork, 
Nolin  River  Hodgenville,  Kentucky  (Final  En- 
vironmental Impact  Statement). 
W72-09033  4A 

ARMY  ENGINEER  DISTRICT,  MOBILE,  ALA. 

Spewrell    Bluff   Lake,    Flint   River,    Georgia 
(Draft  Environmental  Impact  Statement). 
W72-09059  8A 

ARMY  ENGINEER  DISTRICT,  NEW  YORK. 

Navigation  Project,  Catskill  Creek,  New  York 
(Final  Environmental  Impact  Statement). 
W72-08669  4A 

Flood  Control  Project,  Rondout  Creek  and 
WallkUl  River,  New  York  and  New  Jersey; 
(South  Ellenville,  N.Y.)  Rondout  Creek  Basin, 
and  Sandburg  Creek,  New  York  (Final  En- 
vironmental Impact  Statement). 
W72-08828  8A 

ARMY  ENGINEER  DISTRICT,  NORFOLK,  VA. 

Virginia  Beach,  Virginia-Beach  Erosion  Con- 
trol and  Hurricane  Protection  (Draft  Environ- 
mental Impact  Statement). 
W72-08634  8A 

ARMY  ENGINEER  DISTRICT,  OMAHA,  NEB. 

Buffalo  Creek  at  Meadow  Grove,  Nebraska- 
Loup  River  Flood  Control  Project,  Columbus, 
Nebraska  (Final  Environmental  Impact  State- 
ment). 
W72-08827  4A 

ARMY  ENGINEER  DISTRICT,  OMAHA,  NEBR. 

Papillion    Creek    and    Tributaries,    Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08831  8A 

Buffalo  Creek  at  Meadow  Grove,   Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08836  4A 

ARMY  ENGINEER  DISTRICT, 
PHILADELPHIA,  PA. 

The     Navigation     Project,     Bristol     Marina, 
Delaware  River,  Bucks  County,  Pennsylvania 
(Final  Environmental  impact  Statement). 
W72-09034  4A 

Tocks  Island  Lake  Project,  Delaware  River, 
New  Jersey,  New  York,  Pennsylvania  (Final 
Environmental  Impact  Statement). 
W72-09058  8A 

ARMY  ENGINEER  DISTRICT,  ROCK  ISLAND, 
ILL. 

Waterloo,    Iowa,    Local    Protection    Project 
(Final  Environmental  Impact  Statement). 
W72-08666  8A 

ARMY  ENGINEER  DISTRICT.  SACRAMENTO, 
CALD7. 

Hidden  Lake,  Fresno  River  Basin,  California 
(Final  Environmental  Impact  Statement). 
W72-08629  8D 

ARMY  ENGINEER  DISTRICT,  SAN 
FRANCISCO,  CALIF. 

Corte  Madera  Creek  Flood  Control  Project, 
Marin  County,  California  (Draft  Environmental 
Impact  Statement). 
W72-09057  8A 
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ARMY  ENGINEER  DISTRICT.  ST.  PAUL, 
MINN. 

La  Farge  Lake,  Kickapoo  River,  Wisconsin 
(Draft  Environmental  Impact  Statement). 
W72-09032  4A 

ARMY  ENGINEER  DISTRICT,  TULSA,  OKLA. 

Spring    Creek    Channel    Improvement,    Local 
Flood  Protection  Project,  Springdale,  Arkansas 
(Final  Environmental  Impact  Statement). 
W72-08633  4A 

ARMY  ENGINEER  DISTRICT,  VICKSBURG, 
MISS. 

Mississippi  River,  East  Bank,  Warren  to  Wil- 
kinson    Counties,     Mississippi,     Vicksburg- 
Yazoo    Areas    (Draft    Environmental    Impact 
Statement). 
W72-08853  4A 

ARMY  ENGINEER  DISTRICT,  WALLA 

WAILA,  WASH. 
Cottonwood  Creek  Dam,  Idaho,  Project  (Final 
Environmental  Impact  Statement). 
W72-08665  8D 

ARMY  ENGINEER  DISTRICT,  WDLMINGTON, 
N.C. 

New  Hope  Lake,  North  Carolina  (Final  En- 
vironmental Impact  Statement). 
W72-08639  8D 

ARMY  ENGINEER  WATERWAYS 
EXPERIMENT  STATION,  VICKSBURG,  MISS. 

Stability    Tests    of    Proposed    Rubble-Mound 
Breakwaters,      Nassau      Harbor,      Bahamas; 
Hydraulic  Model  Investigation, 
W72-08810  8B 

ARMY  ENVIRONMENTAL  HYGD2NE 
AGENCY,  EDGEWOOD  ARSENAL,  MD. 

Laboratory    Release    Rates    of    Encapsulated 
Malathion  Slow  Release  Formulations,  April- 
June  1971, 
W72-09123  5G 

Laboratory  Evaluation  of  Residue  Levels  in 
Water  Treated  with  an  Encapsulated  Malathion 
Formulation,  July-September  1971, 
W72-09124  5G 

ATLANTIC  OCEANOGRAPHIC  AND 
METEOROLOGICAL  LABS.,  MIAMI,  FLA. 

Use  of  the  Gamma  Distribution  in  Single-Cloud 

Rainfall  Analysis, 

W72-08719  2B 

ATOMIC  ENERGY  OF  CANADA,  LTD.,  CHALK 
RIVER  (ONTARIO).  CHALK  RIVER  NUCLEAR 
LABS. 

Analysis  of  Environmental  Samples  by  Spark 
Source  Mass  Spectrometry— 1.  Trace  Elements 
in  Water, 
W72-08823  5A 

AUCKLAND  UNIV.  (NEW  ZEALAND). 

A  History  of  the  Lake-Weed  Infestation  of  the 
Rotorua  Lakes  and  the  Lakes  of  the  Wairata 
Hydro-Electric  System, 
W72-09135  4A 

AUSTRALIAN  NATIONAL  UNIV.,  CANBERRA. 
DEPT.  OF  BIOGEOGRAPHY  AND 
GEOMORPHOLOGY. 

Aspects  of  the  Texture  and  Mineralogy  of  Sur- 
ficial  Sediments,  Horry  and  Marion  Counties, 
South  Carolina, 
W72-08528  2J 


BATTELLE  MEMORIAL  INST.,  COLUMBUS, 
OHIO.  COLUMBUS  LABS. 

Bioenvironmental-Effects  Predictions  for  the 
Proposed     Cannikin     Underground     Nuclear 
Detonations  at  Amchitka  Island,  Alaska, 
W72-08552  5C 


The  Case  for  the  Environment, 
W72-08962 
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BATTELLE  MEMORIAL  INST.,  RICHLAND, 
WASH. 

An  Automated  System  for  Multiple  Recording 

of  Diurnal  pH, 

W72-08603  7B 

BAYLOR  UNIV.,  WACO,  TEX.  DEPT.  OF 
BIOLOGY. 

The  Organic  Matter  Budget  of  a  Central  Texas 

Reservoir, 

W72-08801  5B 

BEDFORD  INST.,  DARTMOUTH  (NOVA 
SCOTIA). 

Life  History,  Ecological  Production,  and  an 
Empirical  Mathematical  Model  of  the  Popula- 
tion of  Sagjtta  elegans  in  St.  Margaret's  Bay, 
Nova  Scotia, 
W72-08610  2L 

BIRMINGHAM  UNTV.  (ENGLAND). 

Temperature     Rises     in     Low-Heat     Cement 

Concrete, 

W72-08755  8F 

BLACKSBURG-CHRISTIANBURG-VPI  WATER 
AUTHORITY,  BLACKSBURG,  VA. 

High-Rate  Filtration, 

W72-08702  5F 

BRANTFF  GRADUATE  SCHOOL  OF 
MANAGEMENT,  rRVTNG,  TEX. 

The  Effect  of  Water  Pollution  Control  Laws  on 


the  Location  of  Pulp  and  Paper  Mills, 
W72-08841 
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BRITISH  COLUMBIA  UNTV.,  VANCOUVER. 
DEPT.  OF  SOD.  SCffiNCE. 

Soil  Filtration  of  Wastewater  Effluent  and  the 

Mechanism  of  Pore  Clogging, 

W72-08684  5D 

BRITISH  METEOROLOGICAL  OFFICE, 
BRACKNELL  (ENGLAND). 

Climate-Engjneering  Schemes  to  Meet  a  Cli- 
matic Emergency, 
W72-08900  3B 

BRITISH  NON-FERROUS  METALS  RESEARCH 
ASSOCIATION,  LONDON  (ENGLAND). 

Corrosion,    Water    Composition    and    Water 

Treatment, 

W72-08624  5F 

BUILDING  RESEARCH  STATION,  GARSTON 
(ENGLAND). 

The  Use  of  In-Situ  Tests  in  a  Study  of  the  Ef- 
fects of  Fissures  on  the  Properties  of  Stiff 
Clays, 
W72-08756  8D 

BUREAU  OF  MINES,  MORGANTOWN,  W.  VA. 
MORGANTOWN  ENERGY  RESEARCH 
CENTER. 

Hardness,     Tensile     Strength,     and     Impact 

Toughness  of  Reservoir  Sandstone  at  Extreme 

Temperatures, 

W72-08813  8E 


BUREAU  OF  RECLAMATION,  DENVER, 
COLO. 

Innovations  in  Concrete  Repair, 

W72-08747  8F 

BUREAU  OF  RECLAMATION,  DENVER, 
COLO.  ENGINEERING  AND  RESEARCH 
CENTER. 

Hydraulic  Model  Studies  of  the  Pueblo  Dam 

Spillway  and  Plunge  Basin, 

W72-08718  8B 

BUREAU  OF  RECLAMATION,  WASHINGTON, 
D.C. 

Mt.  Elbart  Pumped-Storage  Powerplant  Frying 
Pan-Arkansas    Project,    Colorado    (Final    En- 
vironmental Impact  Statement). 
W72-08850  8C 

BUREAU  OF  RECLAMATION,  WASHINGTON, 
D.C.  DTV.  OF  WATER  AND  LAND 
OPERATIONS. 

Relationship  of  Evapotranspiration  to  Bureau 
of  Reclamation  Project  Planning  and  Opera- 
tions, 
W72-08923  2D 

BUREAU  OF  SPORT  FISHERIES  AND 
WTLDLD7E,  BISHOP,  CALIF.  SIERRA-NEVADA 
AQUATIC  RESEARCH  LAB. 

Role  of  Social  Behavior  in  Dispersal  of  In- 
troduced Rainbow  Trout  (Salmo  gairdneri), 
W72-08612  81 

BUREAU  OF  SPORT  FISHERIES  AND 
WTLDLIFE,  LA  CROSSE,  WIS.  FISH  CONTROL 
LAB. 

Vulnerability  of  Some  Fishes  to  Northern  Pike 

(Esox  lucius)  Predation, 

W72-08609  81 

BUTTERHEIM  PUBLISHING  CORP., 
PnTSFTELD,  MASS. 

Environment  and  the  Engineer, 

W72-08531  6B 

CATRO  UNTV.,  GIZA  (EGYPT).  DEPT.  OF 
BOTANY. 

The  River  Nile  Ecological  System:   A  Study 
Towards  an  International  Programme, 
W72-08894  6G 

CALGARY  UNTV.  (ALBERTA). 

A  Nonlinear  Mathematical  Programming  Model 

For  Water  Quality  Management, 

W72-09074  6A 

CALGON  CORP.,  PITTSBURGH,  PA. 

The  Role  of  Gravity  in  Capillary  Pressure  Mea- 
surements, 
W72-08944  2F 

CALIFORNIA  STATE  DEPT.  OF  FISH  AND 
GAME,  SACRAMENTO. 

Sensitivity  of  Striped  Bass  and  Stickleback  to 

Ammonia    in    Relation    to    Temperature    and 

Salinity, 

W72-09133  5C 

CALIFORNIA  UNIV.,  BERKELEY.  COLL.  OF 
ENGINEERING. 

Summary  of  Annual  Wave  Power  for  Ten  Deep 
Water  Stations  Along  the  California,  Oregon 
and  Washington  Coasts, 
W72-08520  7C 

CALIFORNIA  UNTV.,  BERKELEY.  FORESTRY 
REMOTE  SENSING  LAB. 

Monitoring  Earth  Resources  from  Aircraft  and 

Spacecraft, 

W72-08490  7B 
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Additive-Color  Image 

Techniques  and  Equipment, 
W72-08491 


Enhancement- 


7B 


Analysis  of  Earth  Resources  in  the  Phoenix, 

Arizona,  Area, 

W72-08492  7B 

Analysis  of  Agricultural  Resources  in  the  Im- 
perial Valley,  California, 
W72-08493  7B 

Evaluation    of    Wildland    Resources    of    the 

NASA  Bucks  Lake  Test  Site, 

W72-08495  7B 

A  Land-Use  Classification  System  From  Apol- 
lo 9  Photographs  for  the  Mississippi-Louisiana 
Area, 
W72-08496  7B 

Multistage  Sampling  of  Earth  Resources  with 

Aerial  and  Space  Photography, 

W72-08497  7B 

The  Use  of  Small-Scale  Aerial  Photography  in 

a  Regional  Agricultural  Survey, 

W72-08498  7B 

Significance  of  the  Results  Obtained  in  Rela- 
tion to  User  Requirements, 
W72-08499  7B 

CALIFORNIA  UNIV.,  DAVIS.  DIV.  OF 
ENVIRONMENTAL  STUDIES. 

Environmental   Quality    and   Water   Develop- 
ment, 
W72-08874  6B 

CALIFORNIA  UNIV.,  LOS  ANGELES. 

Sequential  Mortality  of  the  Fish  Fauna  Im- 
pounded in  Construction  of  a  Marina  at  Dana 
Point,  California, 
W72-09104  5C 

CALIFORNIA  UNIV.,  LOS  ANGELES.  SCHOOL 
OF  LAW. 

The  Pollution  Problem  and  Legal  Institutions: 

A  Conceptual  Overview, 

W72-09031  5G 

CALD70RNIA  UNIV.,  SANTA  BARBARA.  DEFT. 
OF  GEOGRAPHY. 

Some  Environmental  Considerations  in  the  Sit- 
ing  of    Nuclear   Power    Reactors    Along    the 
California  Coast, 
W72-08896  6G 

CAMBRIDGE  UNIV.  (ENGLAND). 

The  United  States  Draft  Treaty  on  the  Interna- 
tional Seabed  Area-Basic  Principles, 
W72-08655  6E 

CARLETON  UNIV.,  OTTAWA  (ONTARIO); 
AND  ALBERTA  UNIV.,  EDMONTON. 

Deep  Beam  Behavior  Affected  by  Length  and 

Shear  Span  Variations, 

W72-08750  8F 

CARUS  CHEMICAL  CO.,  LASALLE,  DLL. 

New  Potassium  Permanganate  Techniques, 
W72-08865  5F 

CASE  WESTERN  RESERVE  UNTV., 
CLEVELAND,  OHIO.  DEPT.  OF  BIOLOGY. 

Biomass    Turnover,    Respiration,    and    Inter- 
population   Variation  in   the   Stream   Limpet, 
Ferrissia  rivularis  (Say), 
W72-08788  21 


CHICAGO  DEPT.  OF  WATER  AND  SEWERS, 
DLL.  WATER  PURIFICATION  DIV. 

Atomic  Absorption  Spectrophotometry  Simpli- 
fies Heavy-Metals  Analysis, 
W72-08807  5A 

CHICAGO  UNTV.,  DLL. 

Radiocarbon    Dating    of    East    African    Lake 

Levels, 

W72-08731  2H 

CLEMSON  UNTV.,  S.  C.  DEPT.  OF 
ELECTRICAL  AND  COMPUTER 
ENGINEERING. 

Feasibility  Study  of  Water  Resource  Pollutant 
Identification  by  Digital  Computer  Identifica- 
tion of  Remote  Infrared  Sensor  Spectral  Signa- 
tures, 
W72-08592  5A 

CLEMSON  UNTV.,  S.  C.  WATER  RESOURCES 
RESEARCH  INST. 

Deep  Seepage  on  Piedmont  Watersheds, 
W72-08590  2F 

CLEVELAND  STATE  UNTV.,  OHIO.  DEPT.  OF 
CHEMICAL  ENGINEERING. 

Computer  Simulation  of  Large  Scale  Pollutant 

Dispersion  in  Lake  Erie, 

W72-08682  5B 
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ROTTERDAM  (NETHERLANDS). 
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Water  Conservation  by  Barrier  Injection, 
W72-08861  5G 
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NATIONAL  WEATHER  SERVICE  FORECAST 
OFFICE,  PHOENIX,  ARIZ. 
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A  Foam  Process  for  Treatment  of  Sour  Water, 
W72-08698  5D 


NORTH  APPALACHIAN  EXPFJUMENTAL 
WATERSHED,  COSHOCTON,  OHIO. 

Agricultural    Research    Service    Precipitation 

Facilities    and    Related    Studies:    Coshocton, 

Ohio, 

W72-08912  2B 

NORTH  CAROLINA  STATE  UNTV.,  RALEIGH. 

DEPT.  OF  CIVIL  ENGINEERING. 
What  Do  We  Know  about  Salt  Water  Intrusion, 
W72-08950  5B 

NORTH  CAROLINA  UNTV.,  CHAPEL  HDLL. 
DEPT.  OF  ENVKONMENTAL  SCD2NCES  AND 

ENGINEERING. 
Aspects  of  Phosphorus  Cycling  in  Brackish 
Waters, 
W72-09090  5C 

NORTH  CAROLESA  UNTV.,  CHAPEL  HILL. 
DEPT.  OF  GEOGRAPHY. 

Global  Climate  Change  and  the  Impact  of  a 
Maximum  Sea  Level  on  Coastal  Settlement, 
W72-08902  6G 

NOTRE  DAME  UNTV.,  ESD.  DEPT.  OF  CrVTL 

ENGINEERING. 
Anaerobic  Control  of  Phosphate  by  Ferrous 
Iron, 
W72-08705  5D 
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WASHINGTON,  D.C.  WATERSHED  PLANNING 
DIV. 

Tekamah-Mud    Creek    Watershed,    Nebraska 
(Final  Environmental  Impact  Statement). 
W72-08632  4D 

SOUTH  DAKOTA  SCHOOL  OF  MINES  AND 
TECHNOLOGY,  RAPID  CITY.  INST.  OF 
ATMOSPHERIC  SCIENCES. 

Agricultural    Research    Service    Precipitation 

Facilities  and  Related  Studies:  Cottonwood,  S. 

Dak., 

W72-08915  2B 

Agricultural  Research  Service  Precipitation 
Facilities  and  Related  Studies:  Newell,  S.  Dak., 
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Aftershocks  Caused  by  Pore  Fluid  Flow, 
W72-08812  8E 

STATE  OCEANOGRAPHIC  INST.,  MOSCOW 

(USSR). 
Global  Exchange  of  Energy  and  Material, 
W72-08901  2A 

Flow  and  Channel  Dynamics  of  Rivers  in  Non- 
tidal  Delta  Reaches  (Dinamika  potoka  i  rusla  v 
neprilivnykh  ust'yakh  rek), 
W72-09012  2L 

STATE  UNTV.  OF  NEW  YORK,  BUFFALO. 
DEPT.  OF  CHEMISTRY. 

Slope  Analysis  for  Recognition  and  Charac- 
terization of  Strongly  Overlapped  Chromato- 
graphic Peaks, 
W72-09116  2K 

STATE  UNTV.  OF  NEW  YORK,  STONY 
BROOK.  MARINE  SCIENCES  RESEARCH 
CENTER. 

Marine  Waste  Deposits  Near  New  York, 
W72-08803  5B 


STATION  ZOOLOGIQUE, 

VTLLEFRANCHE-SUR-MER  (FRANCE). 
A  Simple  Device  for  the  Sorting  of  Living 
Planktonic  Copepods, 
W72-09091  5A 

SULPHITE  PULP  MANUFACTURERS 
RESEARCH  LEAGUE,  APPLETON,  WIS. 

The  Engineering  Evaluation  of  Reverse  Osmo- 
sis as  a  Method  of  Processing  Spent  Liquors  of 
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SELECTED  WATER  RESOURCES  ABSTRACTS  is  published  semimonthly  for  the 
Water  Resources  Scientific  Information  Center  (WRSIC)  by  the  National  Tech- 
nical Information  Service  (NTIS),  U.S.  Department  of  Commerce.  NTIS  was 
established  September  2,  1970,  as  a  new  primary  operating  unit  under  the 
Assistant  Secretary  of  Commerce  for  Science  and  Technology  to  improve  public 
access  to  the  many  products  and  services  of  the  Department.  Information 
services  for  Federal  scientific  and  technical  report  literature  previously  pro- 
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SELECTED  WATER  RESOURCES  ABSTRACTS  is  also  available  on  subscription 
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(domestic),  $27.50  (foreign),  single  copy  price  $3.  Certain  documents  ab- 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Rioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
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Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


PARTIAL  PRESSURE  OF  GASES  DISSOLVED 
AT  GREAT  DEPTH, 

Rochester  Univ.,  N.Y.  Dept.  of  Physiology. 
W.  O.  Fenn. 

Science,  Vol  176,  No  4038,  p  1011-1012,  June  2, 
1972.  2  fig,  1  tab,  3  ref. 

Descriptors:  'Gases,  'Thermodynamics,  'Aque- 
ous solutions,  Pressure  head,  Pressure  measuring 
instruments,  Laboratory  tests,  Oxygen,  Carbon 
dioxide,  Helium,  Saturation,  Oceans. 
Identifiers:  Dissolved  gases,  Teflon  tube. 

Earlier  work  by  Enns  and  others  on  the  effect  of 
hydrostatic  pressures  on  the  partial  pressure  of  02 
(Po2)  in  water  is  summarized.  Techniques  are 
described  for  measuring  pressure  of  gases  dis- 
solved at  great  depths,  as  in  the  oceans.  Ther- 
modynamic considerations  have  been  applied  to 
data  showing  that  the  solubility  of  oxygen,  carbon 
dioxide,  and  helium  in  water  decreases  with  in- 
creasing pressure  and  depth.  When  water  is  satu- 
rated with  a  given  gas  at  1  atmosphere  absolute, 
the  equilibrium  partial  pressure  of  the  gas  at  any 
depth  is  equal  to  the  partial  pressure  of  that  gas  if 
the  gas  is  contained  in  a  gas  column  extending 
from  the  surface  to  that  particular  depth.  A  graph 
shows  the  partial  pressure  of  02  which  can  be  cal- 
culated for  an  02-filled  Teflon  tube,  as  a  function 
of  altitude  or  depth.  Values  for  gases  in  water  for 
specific  conditions  are  tabulated.  (Lang-USGS) 
W72-09537 

02.  WATER  CYCLE 
2A.  General 


HYDRO-PHYSIOGRAPHIC  MODEL, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09234 


AVAILABLE    SOIL    WATER:    TIME-DISTRIB- 
UTION IN  A  WARM  SEASON  RANGELAND, 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

H.  A.  Schreiber,  and  N.  G.  Sutter. 

Journal  of  Hydrology,  Vol  15,  No  4,  p  285-300, 

April  1972.  3  fig,  3  tab,  6  ref. 

Descriptors:  'Available  water,  'Water  balance, 
'Arizona,  'Mathematical  models,  'Soil  water, 
Water  yield,  Arid  lands,  Optimization,  Computer 
programs,  Correlation  analysis,  Time  series  analy- 
sis. 
Identifiers:  'Tombstone  (Ariz). 

A  computer  program  estimates  infiltration  and 
subsequent  evaporation  using  daily  rainfall  as  in- 
put. The  output  predicts  a  predefined  start  of  the 
growing  season  at  Tombstone,  Ariz.,  using  official 
precipitation  records  from  1897  to  1970.  Moisture 
sequences  are  predicted,  assigning  wet  or  dry 
status  to  the  soil.  The  start  of  the  growing  season 
for  perennial  range  grasses,  defined  as  the 
presence  of  four  consecutive  days  of  wet  soil,  has 
occurred  from  June  8  to  as  late  as  early  Sep- 
tember, with  a  median  start  at  July  14.  The  total 
number  of  wet  days  averaged  38  during  the  4- 
month  period  of  June  to  September.  Every  year 
had  at  least  one  period  of  drought  within  the  grow- 
ing season;  drought  periods  occurred  an  average 
of  6  times  and  could  exceed  12.  The  average  max- 
imum dry  period  was  18  days;  the  corresponding 
wet  period  was  21  days.  The  starting  wet  period 
averaged  13  days  and  the  ensuing  dry  period  was  5 
days.  The  maximum  wet  period  tended  to  occur 
earlier  in  the  season  than  the  dry.  (Knapp-USGS) 
W72-09271 


HYDROLOGIC    INVESTIGATION   OF    SMALL 
WATERSHEDS  IN  OHIO,  PHASE  I:  1966-1969, 

Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 

V.  T.  Ricca,  and  E.  P.  Taiganides. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  928,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Ohio  Water  Resources 
Center,  Columbus,  Project  Completion  Report 
W108,  (1972).  69  p,  23  fig,  20  tab,  28  ref.  OWRR  B- 
005-OHIO  (9)  and  B-019-OHIO  (2). 

Descriptors:  'Agricultural  watersheds,  'Small 
watersheds,  Demonstration  watersheds,  Runoff, 
Time  of  concentration,  Corn  belt,  Appalachia, 
Hydrologic  models,  Computer  models,  Simula- 
tion, 'Ohio,  'Model  studies,  Land  use,  Strip 
mines,  Water  quality. 
Identifiers:  'Coshocton  (Ohio). 

Statistical,  analytical  techniques  and  deterministic 
models  were  used  to  study  runoff  phenomena 
from  agricultural  and  strip-mined  areas  at  the 
North  Appalachia  Experimental  Watersheds  Sta- 
tion near  Coshocton,  Ohio.  Agricultural  land  use 
and  surface  strip  mining  were  found  to  influence 
the  runoff  water.  Peak  runoff  rates  were  predicted 
using  the  standard  formulas  and  with  the  Stanford 
and  Purdue  computer  models.  The  latter  were 
modified  and  input  parameters  had  to  be 
developed  before  using  them.  A  basic  study  was 
made  to  understand  the  fundamental  phenomena 
and  the  mechanics  of  runoff.  Small  watersheds 
were  defined  as  watersheds  whose  hydrology  is 
modified  with  agricultural  and  industrial  practices 
on  the  land  during  a  year's  time. 
W72-09296 


GREAT   LAKES  HYDROLOGY   BY   MONTHS, 
1946-1965, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-09298 


WATER  SUPPLIES  AND  THE  LAND-THE  ELK- 
HORN  RIVER  BASIN  OF  NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09557 


ECOLOGICAL  DYNAMICS  OF  WATERSHEDS, 

Washington  Univ.,  Seattle.  Center  for  Quantita- 
tive Science  in  Forestry,  Fisheries  and  Wildlife. 
S.  Olsen,  and  D.  G.  Chapman. 
BioScience,  Vol.  22,  No.  3,  p  158-161,  March  1972. 
1  fig,  1  tab,  24  ref. 

Descriptors:  'Watersheds,  'Model  studies, 
Ecosystems,  'Trophic  levels,  Energy,  Energy 
conversion,  Nutrient  cycling,  Hydrologic  models, 
Water  utilization,  Recycling,  Demonstration 
watersheds,  Food  chains,  Hydrologic  cycle, 
Hydrologic  data,  Herbivores,  Carnivores,  Primary 
productivity,  Biomass,  Chemical  elements, 
'Washington. 
Identifiers:  Energy  flow,  'Fern  Lake  (Wash). 

An  attempt  is  made  to  provide  a  clear  picture  of 
energy,  water,  and  element  pathways  through  an 
ecosystem,  the  abiotic  as  well  as  biotic  segments, 
and  thus  define  the  basis  for  a  comprehensive  sur- 
vey of  variables  and  causal  pathways.  The 
watershed  is  taken  as  the  best  example  of  a 
complete  ecosystem,  containing  both  terrestrial 
and  aquatic  parts  with  their  populations  of  produ- 
cers, consumers  and  decomposers.  Definition  and 
explanations  of  the  ecosystem,  watershed,  and 
energy  flow  are  correlated  to  a  symbolic  model 
used  to  represent  water  cycling  dynamics.  Primary 
and  secondary  trophic  energy  flows  are  included 
in  the  transfer  function  model  of  the  water  regime 
within  a  watershed.  The  element  cycle  pathways 
are  considered  to  be  about  the  same  as  wMer  or 
energy  pathways.  The  model  represents  the  first 
step  towards  development  of  quantitative,  mathe- 
matical models  descriptive  of  complicated  interac- 
tions between  biota  and  their  environments.  It  was 


planned  for  specific  treatment  of  data  from  the 
Fern  Lake  watershed  studies  by  Donaldson  (1959) 
and  Olsen  (1967)  but  can  be  used  for  any 
ecosystem  containing  aquatic  and  terrestrial  parts. 
(Mackan-Battelle) 
W72-09565 


ANNOTATED  BD3LIOGRAPHY  OF  PUBLICA- 
TIONS ON  WATERSHED  MANAGEMENT  BY 
THE  SOUTHEASTERN  FOREST  EXPERIMENT 
STATION,  1928-1970, 

Forest     Service     (USDA)     ,     Asheville,     N.C. 
Southeastern  Forest  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-09603 


2B.  Precipitation 


STRUCTURE       AND       MODIFICATION       OF 
CLOUDS  AND  FOGS, 

State  Univ.  of  New  York,  Albany.  Research  Foun- 
dation. 

B.  Vonnegut,  D.  C.  Blanchard,  and  R.  A.  Cudney. 
Available  from  NTIS,  Springfield,  Va.  22151.  AD- 
734  063  -  Price  $3.00  paper  copy;  $0.95  microfiche. 
Air  Force  Cambridge  Research  Laboratories  Con- 
tract Report  AFCRL-7 1-0041,  October  1970.  207  p. 
Annual  Summary  Report  No.  3.  AFCRL  F  19628- 
68-C-O057. 

Descriptors:  'Drops  (Fluids),  'Raindrops,  'Cloud 
physics,  'Rainfall,  'Electrical  studies,  Precipita- 
tion (Atmospheric),  Rain,  Hail,  Lightning,  Freez- 
ing, Particle  size,  Meteorology,  Climatology, 
Storm  structure,  Thunderstorms,  Instrumentation, 
Data  collections. 
Identifiers:  Electrical  studies  (Atmospheric). 

Electric  field-water  droplet  interaction  may  offer  a 
mechanism  for  the  rain  gush.  Charge  separation  by 
precipitation  and  the  production  of  aerosols  from 
charged  electrodes  at  potentials  below  breakdown 
were  also  investigated.  Research  into  electrical 
tornado  mechanisms  and  the  field  study  of  point 
discharge  current  are  described.  Studies  on  water- 
to-air  transfer  of  bacteria  reveal  that  bacteria  con- 
centrations in  ejected  droplets  may  be  of  one  to 
three  orders  of  magnitude  greater  than  concentra- 
tions in  the  parent  solutions.  Experimental  studies 
of  droplet  breakup,  freezing,  and  wake  effect  were 
carried  out.  A  new  model  of  hail  growth  does  not 
require  wind  shear  to  maintain  the  hailstone  aloft 
for  extended  periods  of  time.  A  cloud  model  was 
tested  to  ascertain  the  feasibility  of  extensive 
cloud  production  by  silver  iodide  seeding.  A  large 
vertical  wind  tunnel  was  further  refined,  and  the 
dropsonde,  intended  to  obtain  drop  size  and  con- 
centration spectra,  was  field  tested,  as  well  as  an 
ice-crystal  detector  for  aircraft  use.  An  optical 
lightning  detector  was  developed.  (See  W72-09202 
thru  W72-09221)  (Knapp-USGS) 
W72-09201 


EXPERIMENTS  ON  THE  GENERATION  OF 
RAINDROP-SIZE  DISTRIBUTIONS  BY  DROP 
BREAKUP, 

State  Univ.  of  New  York,  Albany.  Atmospheric 
Sciences  Research  Center. 
D.  C.  Blanchard,  and  A.  T.  Spencer. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  3-10,  Oc- 
tober 1970.  9  fig,  23  ref.  (Reprint  from  Journal  of 
Atmospheric  Sciences,  Vol  27,  No  1,  p  101-108, 
January  1970). 

Descriptors:  'Raindrops,  'Particle  size,  'Rainfall, 
Rainfall     simulators,     Laboratory     tests,     Cloud 
physics,  Atmospheric  physics,  Distribution  pat- 
terns. 
Identifiers:  'Raindrop  breakup. 

An  artificial  rain  column  was  generated  by  letting  a 
continuous  stream  of  water  fall  under  zero  pres- 
sure from  an  open  hose.  Within  a  meter  of  fall  the 
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Field  02— WATER  CYCLE 
Group  2B — Precipitation 


stream  broke  into  large  drops.  These  large  drops 
further  subdivided,  and  interaction  between  the 
drops  was  noted  during  the  remaining  60  m  of  fall. 
At  the  bottom  of  the  rain  column  drop-size  dis- 
tributions were  measured  at  intensities  that  ranged 
from  190-1900  mm  per  hr.  Over  this  range  the  lar- 
gest drops  were  about  9  mm  in  diameter,  and  the 
number  of  these  drops  per  cubic  meter  was  con- 
stant. For  smaller  drops,  however,  the  concentra- 
tion increased  with  intensity.  Drops  larger  than  5 
mm  are  unstable.  In  heavy  rain  the  shape  of  the 
drop-size  distribution  is  determined  by  drop  colli- 
sions and  breakup.  (See  also  W72-09203)  (Knapp- 
USGS) 
W72-09203 


EXPERIMENTAL  STUDIES  OF  FREEZING, 
WAKE  EFFECT,  AND  BREAKUP  OF  FREELY 
SUSPENDED  SUPERCOOLED  WATER  DROPS, 

State  Univ.  of  New  York,  Albany. 
J.  D.  Spengler,  and  N.  R.  Gokhale. 

Descriptors:    'Freezing,   "Cloud   physics,   "Rain- 
drops, "Particle  size,  Hail,  Sleet,  Rainfall,  Ice, 
Precipitation    (Atmospheric),    Laboratory    tests, 
Meteorology. 
Identifiers:  Wind  tunnel  tests. 

A  large  vertical  wind  tunnel  was  used  to  suspend 
2mm  to  5mm  water  drops.  The  freezing  and  in- 
teraction of  these  suspended  drops  were  studied  at 
ambient  r  ir  temperatures  from  +  3  deg  C  to  -27  deg 
C.  Upon  slow  freezing  in  the  temperature  range  0 
to  -5  deg  C,  an  ice  shell  forms  around  a  drop.  Start- 
ing with  a  frozen  disc  on  the  bottom  of  a  drop  an 
ice  layer  slowly  envelops  the  entire  drop.  These 
ice-liquid  drops  may  encounter  heavy  turbulence 
such  as  the  wake  of  another  drop  and  shed  the 
liquid  portion.  This  results  in  an  ice  disc  which  ac- 
celerates upward  in  a  zig-zagging  manner.  At  tem- 
peratures between  -5  and  -10  deg  C  drops  can  ob- 
tain a  frozen  shell  of  clear  ice  which  completely 
encloses  a  liquid  center.  Rapid  freezing  occurring 
at  temperatures  colder  than  -10  deg  C  results  in 
opaque  ice  pellets.  Nucleation  by  sand,  clay,  dust 
or  ice  crystals  produces  opaque  ice  pellets  at  tem- 
peratures as  warm  as  -5  deg  C.  At  -2  deg  C  ice 
crystals  were  100%  effective  as  nuclei  in  freezing 
the  drops.  At  -0.5  deg  C  ice  crystals  had  a  50%  effi- 
ciency. Ice  pellets  may  increase  in  mass  by  accre- 
tion of  ice  crystals.  During  wake  interactions 
drops  which  were  brought  into  contact  exhibited 
three  distinct  types  of  behavior.  Coalescence  oc- 
curred in  33%  of  the  wake  collisions.  For  20%  of 
the  collisions  the  drops  bounced  off  each  other, 
44%  resulted  in  breakup.  For  50%  of  the  wake 
breakups,  the  drops  pulled  out  a  filament  produc- 
ing several  small  droplets  while  maintaining  most 
of  their  original  mass.  Smaller  drops  in  the  size 
range  500  microns  to  1.5mm  striking  a  5mm  drop 
near  the  edge  pull  out  a  filament  of  very  small 
droplets  while  decreasing  only  slightly  in  their 
velocity.  Imactions  near  the  stagnation  point  of  a 
5mm  drop  produce  a  crown-like  splash  pattern 
with  the  points  of  the  crown  breaking  into  smaller 
droplets.  (See  also  W72-09201)  (Knapp-USGS) 
W72-09204 


THEORY  OF  HAIL  GROWTH, 

State  Univ.  of  New  York,  Albany. 
N.  R.  Gokhale,  and  K.  M.  Rao. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  13-38, 
October  1970.  17  fig,  42  ref.  (Reprint  from  Journal 
de  Recherches  Atmospheriques,  Vol  4,  No  4,  p 
153-178,  October-December  1969.)  AFCRL  F 
19628-68-C-0057. 

Descriptors:  "Hail,  "Freezing,  "Cloud  physics, 
"Storms,  *  Sealing  velocity,  Precipitation  (At- 
mospheric), Meteorology,  Storm  structure, 
Winds. 

The  growth  and  accumulation  of  large  hailstones 
take  place  in  the  upper  part  of  updrafts;  the  nature 
of  the  updraft  may  be  pulsating,  accelerating,  or 


quasi-steady  for  a  short  duration.  The  growth  of 
hail  is  mainly  due  to  accretion  of  supercooled 
droplets  in  the  size  range  of  about  60  to  200 
microns.  The  hailstone  growth  mainly  takes  place 
at  levels  where  the  temperatures  are  between  -4 
deg  C  and  -30  deg  C.  Above  the  -30  deg  C 
isotherm,  most  drizzle-size  supercooled  drops 
freeze  and,  hence,  the  growth  substantially 
decreases.  A  liquid  water  content  of  3  to  6  g  per  cu 
m  is  adequate  to  obtain  large  hailstones  in  about  20 
minutes,  starting  with  an  embryo  size  of  5  mm. 
(See  also  W72-09201)  (Knapp-USGS) 
W72-09205 


ESTIMATION     OF    THE    OCCURRENCE    OF 
HAIL  AND  HAILSTONE  SIZES, 

State  Univ.  of  New  York,  Albany. 
N.  R.  Gokhale,  and  K.  M.  Rao. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  39-40, 
October  1970.  3  fig,  6  ref.  AFCRL  F  19628-68-C- 
0057. 

Descriptors:    "Hail,   "Freezing,   "Cloud  physics, 
"Storms,    "Settling    velocity,    Precipitation    (At- 
mospheric),     Meteorology,      Storm      structure, 
Winds. 
Identifiers:  "Nomograms,  Hail  prediction. 

Parameters  important  for  the  formation  and  occur- 
rence of  hail  are  (a)  cloud  base  height  and  tempera- 
ture, (b)  height  of  the  -4  deg  C  to  -30  deg  C  tem- 
perature region,  and  (c)  duration  for  which  the  in- 
tensity of  the  radar  echo  exceeded  55  db  (10  cm 
radar).  Curves  are  given  to  show  the  temperature 
range  within  which  the  freezing  of  different  size 
supercooled  drops  occurs.  The  wannest  is  -4  deg  C 
and  the  coldest  temperature  is-30  deg  C  for  the 
diameter  range  of  5.75  mm  and  0.1  mm.  A  nomo- 
gram is  given  to  relate  the  size  of  hailstone  with 
cloud  base  temperature,  radar  reflectivity  and  du- 
ration. (See  also  W72-09201)  (Knapp-USGS) 
W72-09206 


THE  SEEDING  OF  ICE  SATURATED  LAYERS 
DO  THE  ATMOSPHERE:  A  COMPUTATIONAL 
STUDY, 

State  Univ.  of  New  York,  Albany.  Dept.  of  At- 
mospheric Sciences. 
G.  G.  Lala. 

In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  41-57, 
October  1970.  1 1  fig,  5  ref. 

Descriptors:  "Cloud  seeding,  "Weather  modifica- 
tion, "Cost  analysis,  Halides,  Nucleation,  Silver 
iodide,  Mathematical  models,  Evaluation. 

The  growth  rate  of  ice  crystals  in  an  assumed  su- 
persaturation,  the  time  variation  of  the  supersatu- 
ration,  and  the  fall  distance  of  ice  crystals  were 
calculated.  The  amount  of  seeding  material  needed 
for  a  large  scale  seeding  operation  under  assumed 
conditions  was  also  calculated.  The  cost  of  seeding 
material  for  such  an  operation  is  negligible  when 
compared  to  the  cost  of  operating  an  aircraft  for 
the  dispersal  of  the  seeding  material.  The  mass  of 
silver  iodide  required  to  form  a  sizable  cirrus 
canopy  for  six  hours  was  about  1  kg.  The  calcula- 
tions indicated  the  possibility  of  production  of  sig- 
nificant cloud  cover  with  effect  extending  far 
downwind.  (See  also  W72-09201)  (Knapp-USGS) 
W72-09207 


AN  OPTICAL  LIGHTNING  DETECTOR, 

State  Univ.  of  New  York,  Albany. 
R.  A.  Cudney,  and  B.  Vonnegut. 
In:   Structure   and   Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  58-60, 
October  1970.  1  fig. 


Descriptors:         "Instrumentation, 
"Monitoring,  Data  collections. 
Identifiers:  "Lightning  detector. 


"Lightning, 


An  optical  flash  detector  sensitive  to  low  light 
level  transients  detects  and  counts  lightning 
discharges.  This  instrument  differs  from  other 
such  devices  in  being  low  in  cost,  designed  for 
portable  battery-powered  operation,  and  having 
extremely  rapid  response.  It  has  the  further  virtue 
of  being  able  to  distinguish  to  a  limited  extent 
between  lightning  and  man-made  light  transients. 
The  sensitivity  of  the  instrument  is  about  .01 
mw/sq  cm  at  10  kc,  or  about  ten  times  that  of  the 
human  eye.  (See  also  W72-09201)  (Knapp-USGS) 
W72-09208 


THE  DESIGN,  CONSTRUCTION,  AND  USE  OF 
AN  ICE  CRYSTAL  COUNTER  FOR  ICE 
CRYSTAL  CLOUD  STUDIES  BY  AIRCRAFT, 

State  Univ.  of  New  York,  Albany.  Dept.  of  At- 
mospheric Sciences. 

J.  D.  McTaggart-Cowan,  G.  G.  Lala,  and  B. 
Vonnegut. 

In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  62-67, 
October  1970.  1 1  fig,  24  ref.  (Reprint  from  Journal 
of  Applied  Meteorology,  Vol  9,  No  2,  p  294-299, 
April  1970.)  Contract  No.  AFCRL  F  19628-68-C- 
0057. 

Descriptors:  "Instrumentation,  "Clouds, 

"Meteorological  data,  "Ice,  "Crystals,  Data  collec- 
tions, Aircraft,  Cloud  physics,  Meteorology. 
Identifiers:  "Ice  crystal  counter  (Clouds). 

A  real-time  measurement  may  be  made  of  the 
number  of  ice  crystal  particles  per  unit  volume  in 
cirriform  clouds  using  an  airborne  instrument 
based  on  the  mechanisms  of  contact  electrifica- 
tion, as  applied  to  the  collision  between  a  stainless 
steel  wire  and  an  ice  crystal.  The  signal  condi- 
tioner, which  employs  a  series  of  integrated  cir- 
cuits, converts  the  frequency  of  crystal  collisions 
into  a  voltage.  (See  also  W72-09201)  (Knapp- 
USGS) 
W72-09209 


LARGE     VERTICAL     WIND     TUNNEL     FOR 
HYDROMETEOR  STUDIES, 

State  Univ.  of  New  York,  Albany. 
J.  D.  Spengler,  and  N.  R.  Gokhale. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  68-72, 
October  1970.  5  fig,  18  ref.  Contract  No.  AFCRL  F 
19628-68-C-0057.  NSF  Grant  GA  1568. 

Descriptors:  "Instrumentation,  "Cloud  physics, 
"Raindrops,  "Rainfall  simulators,  Laboratory 
tests,  Atmospheric  physics,  Hail. 
Identifiers:  "Wind  tunnels,  "Raindrop  interaction. 

The  large  vertical  wind  tunnel  of  the  Atmospheric 
Science  Department,  State  University  of  New 
York  at  Albany,  facilitates  the  study  of  interac- 
tions of  high  concentrations  of  freely  suspended 
hydrometeors.  Using  a  vibrostaltic  pump,  which 
pulses  a  stream  of  water,  uniform  size  drops  can 
be  generated  at  a  rate  of  120  per  second  and  a  high 
liquid  water  content  can  be  obtained  in  a  localized 
region  of  the  wind  tunnel.  Drops  remain  in  the 
working  volume  for  several  minutes.  Using  high 
speed  cameras,  droplet  interactions  can  be 
recorded  at  full  framing  rates  of  10  to  10,000  f.p.s. 
and  at  half  framing  rates  of  20  to  20,000  f.p.s.  (See 
also  W72-09201)  (Knapp-USGS) 
W72-09210 


DESIGN,  CONSTRUCTION  AND  TESTING  OF 
THE  DROPSONDE, 

State  Univ.  of  New  York,  Albany. 

R.  T.  Nelson,  and  N.  R.  Gokhale. 

In:    Structure  and   Modification  of  Clouds  am 

Fogs,  Air  Force  Cambridge  Research  Laborato 

ries  Contract  Report  AFCRL-71-0041,  p  73-79 

October  1970.  6  fig. 

Descriptors:     "Instrumentation,     "Particle    size 
"Raindrops,        "Clouds,        Data        collections 
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Meteorological  data,  Cloud  physics,  Distribution 
patterns. 

Identifiers:  Drop  sondes  (Meteorological),  Elec- 
tric potential. 

A  dropsonde  program  was  initiated  in  September 
1967  to  test  the  feasibility  of  obtaining  data  on  the 
concentration  and  drop-size  distribution  in  the  ver- 
tical of  a  cumulus  cell.  The  dropsondes  are 
completely  reusable,  requiring  only  a  change  of 
chart  paper  and  batteries.  Major  limitations  on  any 
drop  are  that  the  sonde  must  be  dropped  within  the 
recovery  zone  and  into  clouds  having  tempera- 
tures above  0  deg  C.  The  sonde  falls  through  a 
cloud  at  nearly  20  meters  per  second,  faster  than 
any  raindrop  and  intercepting  any  precipitation  in 
its  path.  Through  an  opening  in  the  nose  of  the 
sonde,  any  raindrop  in  its  path  impacts  on  a  con- 
tinuously moving  chart  paper.  Then  the  drop  im- 
print is  preserved  immediately  by  a  Light  develop- 
ing process.  The  paper  then  can  be  rolled  up 
without  destroying  the  images  of  the  original  drops 
produced.  A  continuous  raindrop  size  spectrum 
and  concentration  versus  height  is  thus  obtained. 
(See  also  W72-09201)  (Knapp-USGS) 
W72-0921 1 


CHARGING     OF     DROPLETS     BY     IMPULSE 
CORONA, 

State  Univ.  of  New  York,  Albany. 
C.  T.  Phelps,  and  B.  Vonnegut. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  80-87, 
October  1970.  5  fig,  4  tab,  12  ref.  (Reprint  from 
Journal  of  Geophysical  Research,  Vol  75,  No  24,  p 
4483-4490,  August  20,  1970.)  Contract  No.  AFCRL 
F  19628-68-C-0057. 

Descriptors:  'Raindrops,  'Electrical  studies, 
•Cloud  physics,  'Rainfall,  'Lightning,  Electric 
arcs,  Meteorology,  Storm  structure,  Thun- 
derstorms, Precipitation  (Atmospheric). 
Identifiers:  Charged  droplets  (Clouds),  Electric 
potential. 

Impulse  coronas  of  both  polarities  were  produced 
within  a  cloud  of  droplets  atomized  from  a  solu- 
tion of  glycerin  and  water.  The  observed  charging 
of  droplets  with  radii  in  the  range  2.5  to  15  microns 
is  characterized  by  a  maximum  surface  charge 
density  that  is  nearly  constant  down  to  about  6 
microns  and  increases  for  radii  below  that  if  other 
electric  and  geometric  parameters  are  fixed.  The 
largest  surface  charge  densities  observed  for 
droplets  with  radii  above  6  microns  are  approxi- 
mately 4  millionths  of  a  coul  per  sq  m  for  positive 
corona  and  6  millionths  of  a  coul  per  sq  m  for 
negative  corona.  Different  charging  mechanisms 
are  suggested  for  the  two  corona  polarities.  With 
positive  corona  the  droplet  charging  results  from 
direct  interaction  between  the  positive  streamers 
and  the  droplets.  These  findings  indicate  a  possible 
link  between  the  lightning  discharge  and  sub- 
sequent rapid  cloud  droplet  growth.  (See  also 
W72-09201 )  (Knapp-USGS) 
W72-09212 


FIELD-ENHANCED  PROPAGATION  OF  POSI- 
TIVE STREAMERS  AND  IMPLICATIONS  TO 
ELECTRICALLY  INFLUENCED  DROPLET 
COALESCENCE, 

State  Univ.  of  New  York,  Albany. 
C.  T.  Phelps. 

In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  88-91, 
October  1970.  6  ref. 

Descriptors:  'Raindrops,  'Electrical  studies, 
•Cloud  physics,  'Rainfall,  'Lightning,  Electric 
arcs,  Meteorology,  Storm  structure,  Thun- 
derstorms, Precipitation  (Atmospheric). 
Identifiers:  Charged  droplets  (Clouds),  Electric 
potential. 


In  order  to  understand  the  electrically  influenced 
processes  that  take  place  in  a  thundercloud,  it  is 
necessary  to  know  the  effect  of  the  lightning 
discharge  on  the  droplet  charge  spectrum.  In 
general,  gross  neutralization  of  a  charge  cell  is  ac- 
complished by  the  discharge.  Impulse  corona 
processes  and  their  interactions  with  cloud 
droplets  are  of  particular  interest,  since  these 
processes  establish  the  extent  and  some  aspects  of 
the  character  of  the  discharge  pattern  in  space. 
Recent  experiments  show  that  droplets  can 
acquire  substantial  charges  through  interactions 
with  impulse  corona  of  either  polarity.  Electric- 
field  measurements  made  from  aircraft  flying  near 
electrically  active  cumulonimbus  cells  yielded 
maximum  values  of  about  1/3  of  the  experimen- 
tally observed  critical  field.  Of  the  possible  corona 
processes  that  could  be  associated  with  a  lightning 
discharge,  only  positive  streamers  are  capable  of 
charging  great  numbers  of  cloud  droplets 
throughout  a  large  volume.  The  maximum  positive 
charge  a  cloud  droplet  might  acquire  by  interaction 
with  a  positive  streamer  is  about  an  order  of  mag- 
nitude higher  than  the  estimated  charge  held  by  a 
typical  cloud  droplet  of  the  same  size  in  a  charge 
cell  of  an  active  cumulonimbus.  Since  the 
streamers  must  advance  toward  and  into  a  nega- 
tively charged  region,  these  droplets  will  always 
have  the  opposite  polarity  of  the  surrounding 
droplets.  These  positively  charged  droplets  should 
be  rapidly  neutralized  by  coalescence  with  nearby 
negatively  charged  droplets.  In  this  way  the 
droplet  size  spectrum  is  suddenly  altered  in  a 
fashion  that  should  favor  a  more  rapid  growth  of 
precipitation.  (See  also  W72-09201)  (Knapp- 
USGS) 
W72-09213 


SUBMICROSCOPIC  AEROSOLS  FROM  ELEC- 
TRICALLY STRESSED  WATER  SURFACES, 

State  Univ.  of  New  York,  Albany. 
E.  Barreto. 

In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  94-126, 
October  1970.  13  fig,  1  tab,  34  ref.  Contract  No. 
AFCRL  F  19628-68-C-0057. 

Descriptors:     'Electrical    studies,    'Rainddrops, 
'Aerosols,  'Cloud  physics,  Lightning,  Rainfall, 
Precipitation  (Atmospheric),  Thunderstorms. 
Identifiers:  Aerosols  (Electrically  charged),  Elec- 
tric potential,  Charged  droplets  (Clouds). 

Both  positive  and  negative  drops  a  few  millimeters 
in  diameter,  resting  on  metal  electrodes,  produce 
charged  aerosols.  Conical  drop  configuration  in- 
tensifies the  electric  field  at  the  tip  of  the  cone  but 
produces  subsequent  behavior  dependent  on 
polarity:  a  negative  cone  produces  aerosol  prior  to 
air  ionization,  but  a  positive  cone  first  produces  air 
ionization,  which  leads  to  the  formation  of  the 
aerosol.  A  thermodynamic  theory  is  presented  to 
explain  the  formation  of  the  aerosol  in  the  absence 
of  breakdown;  it  also  explains,  in  terms  of  pres- 
sure variations  produced  by  the  field,  the  reason 
why  isolated  dielectric  drops  elongate  either  along 
or  perpendicular  to  the  direction  of  the  applied 
field.  Ionization  at  the  tip  of  a  positive  cone  is  of 
the  positive  streamer  type  followed  by  periods  of 
steady  current,  which  produce  accumulations  of 
negative  space  charge  within  the  water.  This  nega- 
tive charge  is  of  sufficient  magnitude  to  produce 
an  aerosol.  With  either  polarity,  the  aerosol  con- 
stitutes a  space  charge  that  completely  controls 
the  action  of  the  applied  field  on  the  drop  of  water. 
(See  also  W72-09201)  (Knapp-USGS) 
W72-09214 


EFFECT  OF  ELECTRIC  HELD  ON  CHARGE 
SEPARATION  BY  THE  FALLING  PRECIPITA- 
TION MECHANISM  IN  THUNDERCLOUDS, 

State  Univ.  of  New  York,  Albany.  Atmospheric 

Sciences  Research  Center. 

A.  K.  Kamra. 

In:   Structure  and   Modification   of  Clouds  and 

Fogs,  Air  Force  Cambridge  Research  Laborato- 


ries Contract  Report  AFCRL-71-0041,  p  127-130, 
October  1970.  4  fig,  8  ref.  (Reprint  from  Journal  of 
Atmospheric  Sciences,  Vol  27,  No  8,  p  1182-1185, 
November  1970.)  Contract  No.  AFCRL  F  19628- 
68-C-0057. 

Descriptors:  'Raindrops,  'Electrical  studies, 
'Cloud  physics,  'Rainfall,  'Lightning,  Electric 
arcs,  Meteorology,  Storm  structure,  Thun- 
derstorms, Precipitation  (Atmospheric). 
Identifiers:  Charged  droplets  (Clouds),  Electric 
potential. 

Rates  of  growth  of  the  electric  field  by  the  induc- 
tion charging  mechanism  in  thunderclouds  are  cal- 
culated for  various  precipitation  rates.  In  addition 
to  point-discharge  currents  below  the  thun- 
dercloud and  conduction  currents  inside  the  thun- 
dercloud as  leakage  currents,  electrical  forces  act- 
ing on  precipitation  and  smaller  size  particles  are 
important  in  determining  the  maximum  electric 
field  and  the  rate  of  charge  separation  in  thun- 
derclouds. The  theory  is  qualitatively  generalized 
for  any  charge  generating  mechanism  based  on  the 
falling  precipitation  mechanism.  (See  also  W72- 
09201)  (Knapp-USGS) 
W72-09215 


MINIATURE  WHIRLWINDS  PRODUCED  IN 
THE  LABORATORY  BY  HIGH-VOLTAGE 
ELECTRICAL  DISCHARGES, 

State  Univ.  of  New  York,  Albany. 
R.  T.  Ryan,  and  B.  Vonnegut. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  131-133, 
October  1970.  3  fig,  9  ref.  (Reprint  from  Science, 
Vol  168,  p  1349-1351,  June  12,  1970.)  Contract 
Nos.  ONR  N00014-67-C-0544  and  NR  082- 
237/6.4.68.  AFCRL  F  19628-68-C-0057. 

Descriptors:  'Electrical  studies,  'Thunderstorms, 
'Cloud  physics,  'Tornadoes,  'Lightning,  Storms, 
Winds,  Laboratory  tests,  Vortices. 
Identifiers:  Electric  potential. 

Laboratory  experiments  show  that  under  certain 
conditions  of  vorticity  the  electrical  heating 
produced  by  a  high-voltage  discharge  at  at- 
mospheric pressure  can  cause  the  formation  of  a 
miniature  tornado-like  vortex.  Once  it  forms,  this 
vortex  stabilizes  the  electrical  discharge  along  its 
axis  and  changes  its  character  from  that  of  a  spark 
to  a  high-pressure  variety  of  a  glow  discharge.  By 
relating  observations  and  measurements  made  in 
these  experiments  to  previous  work  and  to 
analogous  situations  in  nature,  it  is  concluded  that 
the  heating  produced  by  electrical  discharges  in  a 
large  storm  may  play  a  significant  role  in  forming 
and  maintaining  natural  tornadoes.  (See  also  W72- 
09201)  (Knapp-USGS) 
W72-09216 


EYEWITNESS  TORNADO  OBSERVATIONS  OB- 
TAINED WITH  TELEPHONE  AND  TAPE 
RECORDER, 

State  Univ.  of  New  York,  Albany. 
R.  T.  Ryan,  and  B.  Vonnegut. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  134-139, 
October  1970.  3  fig,  1  tab,  5  ref.  (Reprint  from 
Weathervane,  p  126-131,  June  1970.)  Contract  No. 
AFCRL  F  19628-68-C-0057. 

Descriptors:  'Electrical  studies,  'Thunderstorms, 
'Tornadoes,    'Data   collections,    'Weather  data, 
Lightning,  On-site  data  collections,  Surveys. 
Identifiers:  'Interviews,  Electric  potential. 

Tape-recorded  telephone  interviews  were  used  to 
collect  information  about  the  luminous  electrical 
discharges  sometimes  associated  with  tornadoes. 
Although  electrical  manifestations  appear  to  be 
common  in  the  general  vicinity  of  the  tornado, 
only  rather  rarely,  perhaps  in  a  few  percent  of  the 
eyewitness  accounts,  is  there  evidence  of  electri- 
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cal  activity  in  the  funnel  itself.  Possibly  this  lu- 
minous activity  sometimes  present  in  the  funnel 
may  be  the  result  of  the  strong  electrification  that 
can  be  generated  by  the  intense  tornado  winds  as 
they  pass  over  the  earth's  surface.  Alternatively,  it 
is  possible  that  these  luminous  discharges  some- 
times observed  in  the  funnel  may  be  produced  by 
the  strong  thundercloud  electrical  activity.  In  this 
case,  the  electrical  power  generated  throughout  a 
large  volume  of  the  thundercloud  would  be  con- 
centrated and  released  within  the  funnel,  perhaps 
contributing  significantly  to  its  energy.  (See  also 
W72-09201 )  (Knapp-USGS) 
W72-09217 


POINT  DISCHARGE  CURRENT  IN 

BLACKWELL,  OKLAHOMA,  JUNE  1969  -  SEP- 
TEMBER 1970, 

State  Univ.  of  New  York,  Albany. 
B.  Vonnegut,  and  R.  A.  Cudney. 
In:   Structure   and   Modification   of  Clouds   and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  140-141, 
October  1970.  1  fig. 

Descriptors:     'Electrical     studies,     'Tornadoes, 
Lightning,     Thunderstorms,     Oklahoma,     Cloud 
physics,  Data  collections,  Storms,  Winds. 
Identifiers:   Electrical  discharge,  Electric  poten- 
tial, 'Blackwell  (Okla). 

Measurements  of  point  discharge  current  from  ar- 
tificial points  were  made  using  three  instruments 
situated  in  and  around  Blackwell,  Oklahoma,  in  an 
attempt  to  discern  the  effects  of  tornadoes  on  the 
point  discharge  current,  and  to  ascertain  the  ratio 
of  current  flow  to  and  from  the  earth  during 
periods  of  point  discharge.  Data  collected  from 
March  1969  to  September  1970  are  tabulated.  For 
the  computation  of  the  ratio  of  negative  to  positive 
point  discharge  current  (the  convention  being  that 
negative  point  discharge  current  implies  an  elec- 
tron flow  to  the  earth)  the  contribution  of  each  in- 
strument was  added  over  a  period  of  a  month  and 
averaged  with  the  other  instruments.  The  average 
ratio  of  1.79:1  agrees  well  with  that  presented  by 
other  investigators.  (See  also  W72-09201)  (Knapp- 
USGS) 
W72-09218 


MOUNTAIN-PEAK  POTENTIAL-GRADIENT 
MEASUREMENTS  AND  THE  ANDES  GLOW, 

State  Univ.  of  New  York,  Albany.  Atmospheric 
Sciences  Research  Center. 
R.  Markson,  and  R.  Nelson. 

In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  142-152, 
October  1970.  8  fig,  1  tab,  19  ref.  (Reprint  from 
Weather,  Vol  25,  No  8,  p  350-360,  August  1970). 

Descriptors:      'Electrical     studies,      'Lightning, 

'Thunderstorms,      'Meteorology,      'Mountains, 

Weather,  Storms,  Orography. 

Identifiers:  'Electrical  discharge,  Andes,  Electric 

potential. 

'Andes  glow'  or  'Andes  lights'  are  terms  used  to 
describe  illumination  seen  at  night  in  the  vicinity 
of  mountain  peaks.  While  the  majority  of  reports 
have  come  from  the  Andes  mountains  of  Bolivia, 
Chile  and  Peru,  this  phenomenon  has  also  been  re- 
ported in  the  European  Alps,  Mexico  and  Lapland. 
These  light  displays  can  occur  under  cloudless 
skies.  Sometimes  they  are  but  one  single  flash, 
while  at  other  times  they  may  persist  intermit- 
tently for  hours.  On  occasion,  a  periodicity  has 
been  noted  in  the  time  between  flashes.  At  their 
most  spectacular  they  have  been  described  as 
'...not  only  clothing  the  peaks,  but  producing  great 
beams,  which  can  be  seen  miles  out  at  sea.'  They 
seem  to  favor  particular  mountain  peaks  where 
often  they  can  be  seen  during  the  dry  season.  Very 
low  humidity  is  frequently  mentioned  as  the 
dominating  meteorological  factor  when  Andes 
lights  are  seen.  Rather  than  lightning,  the  Andes 
lights  may  be  a  large  scale  Saint  Elmo's  Fire  with 


many  points  across  the  mountain  top  producing 
corona  discharge.  Observations  at  the  summits  of 
two  Mexican  volcanoes  showed  electric  fields  as 
large  as  3100  V/m.  This  is  a  25-times  magnification 
of  the  normal  field-strength,  and  would  be  suffi- 
cient to  set  sharp  points  into  corona  discharge.  At 
the  time  of  the  measurements  it  is  unlikely  that 
factors  other  than  geometrical  packing  of  field 
lines  by  the  mountain  and  sharp  points  in  addition 
to  the  electrode  effect  had  any  influence.  See  also 
W72-09201)  (Knapp-USGS) 
W72-09219 


AIRBORNE  AND  GROUND  MEASUREMENTS 
OF  THE  ATMOSPHERIC  POTENTIAL 
GRADIENT  DURING  A  SOLAR  ECLIPSE, 

State  Univ.  of  New  York,  Albany.  Atmospheric 
Sciences  Research  Center. 
R.  Markson,  and  A.  K.  Kamra. 
In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  153-159, 
October  1970.  3  fig,  5  ref.  (Reprint  from  Journal  of 
Atmospheric  and  Terrestrial  Physics,  Vol  33,  No 
7,  p  1107-1113,  July  1971). 

Descriptors:    'Electrical    studies,    'Atmospheric 
physics,  Virginia,  Weather,  Meteorology. 
Identifiers:  Solar  eclipse,  Electric  potential. 

Airborne  and  ground  measurements  of  the  at- 
mospheric potential  gradient  were  made  during  the 
total  solar  eclipse  of  7  March  1970  at  Norfolk,  Vir- 
ginia. The  ground  measurements  indicate  the 
potential  gradient  tends  to  reduce  during  and  im- 
mediately after  the  eclipse.  The  airborne  measure- 
ments suggest  possible  enhancement  and  in- 
creased variability  of  the  potential  gradient  during 
the  central  portion  of  the  eclipse.  (See  also  W72- 
09201)  (Knapp-USGS) 
W72-09220 


CONSIDERATIONS  REGARDING  SOLAR  AND 
LUNAR  MODULATION  OF  GEOPHYSICAL 
PARAMETERS,  ATMOSPHERIC  ELECTRICI- 
TY AND  THUNDERSTORMS, 

State  Univ.  of  New  York,  Albany.  Atmospheric 
Sciences  Research  Center. 
R.  Markson. 

In:  Structure  and  Modification  of  Clouds  and 
Fogs,  Air  Force  Cambridge  Research  Laborato- 
ries Contract  Report  AFCRL-71-0041,  p  160-201, 
October  1970.  33  fig,  1  tab,  57  ref.  (Reprint  from 
Pure  and  Applied  Geophysics  (Pageoph),  Vol  84, 
No  1,  p  161-202,  1971).  Contract  No  AFCRL  F 
19628-68-C-0057.  ONR  N00014-67-C-0544. 

Descriptors:  'Meteorology,  'Synoptic  analysis. 
Weather,  Climates,  Atmospheric  physics,  Satel- 
lites (Artificial),  Solar  radiation,  Weather  forecast- 
ing. 

Identifiers:  'Extraterrestrial  effects  (Meteorologi- 
cal). 

The  scope  of  meteorology  should  include,  besides 
the  earth's  atmosphere,  the  sun's  atmosphere  (the 
solar  corona),  the  associated  interplanetary  mag- 
netic field,  and  lunar  modulation  of  the  magnetic 
environment.  The  shape  and  characteristics  of  the 
magnetosphere  have  been  completely  redefined 
during  the  last  ten  years  from  a  simple  magnetic 
dipole  to  the  present  model  with  an  elongated  tail 
stretched  out  by  the  solar  wind.  The  interplanetary 
magnetic  field  has  been  defined  with  its  spiral 
structure  and  sectors  tied  into  the  solar  surface. 
This  provides  a  magnetic  link  between  the  sun  and 
earth.  It  is  probable  that  extra-terrestrial  factors 
play  a  role  in  regulating  weather,  although  the  ex- 
tent of  this  influence  remains  to  be  determined. 
Possibly  such  effects  are  most  significant  or  easily 
detectable  in  the  realm  of  atmospheric  electricity. 
Research  into  these  effects  could  lead  to  a  better 
understanding  of  atmospheric  circulation, 
precipitation  mechanisms  and  thunderstorms.  The 
field  of  meteorology  which  might  particularly 
benefit  from  such  research  is  long-range  weather 
forecasting.  (See  also  W72-09201)  (Knapp-USGS) 
W72-09221 


BOMEX  TEMPORARY  ARCHIVE  DESCRIP- 
TION OF  AVAILABLE  DATA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md.  Office  of  Science  and 
Technology. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-09263 


A  HYDROMETEOROLOGICAL  DATA  AP- 
PRAISAL AND  DESIGN  STUDY  IN  CERTAIN 
RIVER  BASINS  IN  THE  WESTERN  UNITED 
STATES. 

North  American  Weather  Consultants,  Goleta, 
Calif. 

Available  NTIS,  Springfield,  Va.  22151  PB-204 
939;  $6.00  paper  copy,  $0.95  microfiche.  Final 
Contract  Report  No  15-15  (REC-l-',-06-D-7053-F) 
July  1971.  351  p,  5  fig,  6  tab.  USBR  Contract  14- 
06-D-7053. 

Descriptors:  'Meteorological  data,  'Network 
design,  'Hydrology,  'Data  collections,  'River 
basins,  Reviews,  Appraisals,  Evaluation, 
Planning,  Watershed  management,  Climatic  data, 
Precipitation  (Atmospheric),  Storms,  Cloud  seed- 
ing, Weather  modification,  Model  studies. 
Identifiers:  'Missouri  River  basin,  'Snake  River 
basin,  'Bear-Wasatch  River  basin,  'North  Platte 
River  basin,  'Rio  Grande  River  basin,  Western 
U.S.. 

The  adequacy  of  present  hydrometeorological  in- 
formation is  appraised  in  five  western  basins  for 
atmospheric  water  resources  planning  in  the  mid- 
1970's.  The  five  basins  are  the  Missouri,  Snake, 
Bear-Wasatch,  North  Platte,  and  Rio  Grande.  The 
appraisal  includes  recommendations  and  prelimi- 
nary designs  for  supplementing  the  existing  net- 
work. The  data  requirements  for  atmospheric 
water  resources  planning  are  defined  largely  by 
reference  to  the  cloud  seeding  models  and  special 
climatologies  now  in  use,  and  their  anticipated 
development  in  the  next  several  years.  The  neces- 
sary inputs  to  these  models  and  special  climatolo- 
gies include  such  items  as  standard  meteorological 
station  data,  streamflow  data,  snowcourse  data, 
rawinsonde  data,  weather  radar  data,  and  special 
cloud  physics  data.  A  catalog  of  relevant 
hydrometeorological  data  sources  is  presented.  A 
preliminary  design  of  instrumentation  for  data  col- 
lections is  presented  along  with  a  list  of  recom- 
mended sites  in  each  basin.  A  plan  for  instrument 
maintenance,  data  collection,  reduction,  and  quali- 
ty control  is  outlined.  (Woodard-USGS) 
W72-09272 


INFORMATION  BULLETIN  ON 

HYDROMETEOROLOGICAL      INSTRUMENTS 

AND  INVESTIGATION  TECHNIQUES  (INFOR- 

MATSIONNYYE  MATERIALY  PO 

GIDROMETEOROLOGICHESKIM    PRIBORAM 

I  METODAM  NABLYUDENIY). 

Scientific  Research  Inst,  of  Hydrometeorological 

Instruments,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  07B. 

W72-09278 


METEOROLOGICAL  EFFECTS  OF  COOLING 
TOWER  PLUMES, 

Air  Resources  Atmospheric  Turbulence  and  Diffu- 
sion Lab.,  Oak  Ridge,  Tenn. 
S.  R.  Hanna. 
Typescript,  January  25,  1971.  17  p,  6  tab,  5  ref. 

Descriptors:  'Cooling  towers,  'Water  cooling, 
♦Atmospheric  physics,  'Clouds,  'Thermal  power- 
plants,  Cloud  physics,  Meteorology,  Atmospheric 
water,  Water  cooling,  Cooling  water,  Thermal  pol- 
lution, Heat  pollution,  Pollution  (Thermal),  Ener- 
gy dissipation,  Energy  conversion,  Air  environ- 
ment, Environmental  effects,  Water  towers. 
Identifiers:  'Meteorological  effects,  'Cloud  for- 
mation. 

The  amounts  of  energy  and  moisture  emitted  to 
the  atmosphere  by  cooling  towers  are  compared  to 
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the  production  of  energy  and  moisture  by 
meteorological  processes.  The  energy  input  from  a 
large  (1000  MW)  power  plant  is  a  significant  frac- 
tion of  the  energy  production  of  mesoscal  at- 
mospheric phenomena  such  as  thunderstorms. 
Methods  for  calculating  the  rise  of  cooling  tower 
plumes  and  the  possibility  of  cloud  formation  due 
to  these  plumes  are  described.  The  height  of  rise  of 
a  moist  plume  can  be  approximate  estimated  using 
simple  formulas,  but  the  depth  and  amount  of 
cloud  cannot  be  easily  estimated.  Similar  formulas 
can  be  used  to  calculate  plume  and  cloud  growth 
when  the  wind  speed  is  greater  than  zero.  The 
bases  for  all  these  formulas  are  the  theory  of 
plume  rise  from  isolated  stacks  and  the  theory  of 
cumulus  cloud  growth.  (Poertner) 
W72-09305 


TOPOGRAPHIC  EFFECTS  APPARENT  IN  NOC- 
TURNAL TEMPERATURE  PROFILES  IN  A 
CONIFER  CANOPY, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-09608 


FLOAT  IMPLOSION  IN  OBSERVATION  WELL 

IN  KENTUCKY, 

Geological     Survey,     Louisville,     Ky.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09621 


DEUTERIUM  CONTENT  OF  SNOW  AS  AN 
INDEX  TO  WINTER  CLIMATE  IN  THE  SIERRA 
NEVADA  AREA, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09622 


FORMATION  OF  HEAVY  PRECIPITATION  IN 

THE  CENTRAL  STEPPE  XONE  OF  THE  AZER- 

BAYDZHAN     (USLOVIYA     FORMIROVANIYA 

ZNACHITEL'NYKH     OSADKOV     NAD    TSEN- 

TRAL'NOSTEPNOY      ZONOY      AZERBAYDZ- 

HANSKOY  SSR), 

Akademiya  Nauk  Azerbaidzhanskoi  SSR,  Baku. 

Institut  Geograf  ii. 

I.  A.  Ismaylov. 

'Elm',  Baku,  1969. 122  p. 

Descriptors:  *Precipitation  (Atmospheric),  *Local 
precipitation,  'Precipitation  intensity,  'Rainfall 
disposition,  'Orography,  Meteorology,  At- 
mosphere, Fronts  (Atmospheric),  Air  circulation, 
Air  masses,  Cyclones,  Anticyclones,  Winds,  At- 
mospheric pressure,  Synoptic  analysis,  Climatolo- 
gy, Arctic,  Polar  regions.  Seasonal,  Investigations. 
Identifiers:  'USSR,  'Azerbaydzhan  SSR,  'Oro- 
graphic rainfall,  'Heavy  precipitation,  'Synoptic 
meteorology,  Polar  front,  Cold  front,  Warm  front. 

Investigations  were  conducted  in  1952-61  in  the 
Azerbaydzhan  SSR  (1)  to  determine  the  types  of 
air  circulation  processes  responsible  for  formation 
of  heavy  precipitation  (10  mm  or  more  in  a  24-hour 
period)  in  the  central  steppe  zone  of  the  Republic; 
(2)  to  examine  and  refine  present  concepts  of  the 
mechanism  of  precipitation-producing  conditions 
in  the  area;  and  (3)  to  establish  basic  patterns  in 
the  interaction  of  synoptic  processes  leading  to 
heavy  precipitation  formation  with  the  local  com- 
plex orography.  A  total  of  203  periods  of  heavy 
rains  was  analyzed.  The  percentage  of  heavy, 
steady  rains  of  frontal  origin  in  the  zone  was  94.1, 
of  which  31.5%  was  associated  with  arctic  air, 
37.7%  with  cold  air  of  middle  latitudes,  and  30.8% 
with  polar  fronts.  Most  of  the  rain  storm  (69.2%) 
were  genetically  associated  with  cold  fronts  and 
were  generally  formed  in  the  dying  stages  of  cold 
air  intrusion  into  Azerbaydzhan.  (Josefson-USGS) 
W72-09745 


ATMOSPHERIC  PRECIPITATION  IN  THE  AR- 
MENIAN SSR  (ATMOSFERNYYE  OSADKI  V 
ARMYANSKOY  SSR), 

Akademiya  Nauk  Armyanskoi  SSR,  Erevan.  In- 
stitut Geologicheskikh  Nauk. 
G.  A.  Aleksandryan. 
Yerevan,  1971.  180  p. 

Descriptors:  'Meteorology,  'Precipitation  (At- 
mospheric), 'Precipitation  intensity,  'Rainfall 
disposition,  'Depth-area-duration  analysis, 
Curves,  Distribution  patterns,  Areal,  Orography, 
Climatic  zones,  Air  masses,  Air  circulation,  Air 
temperature,  Runoff,  Gages,  Time,  Seasonal, 
Mathematical  studies,  Synoptic  analysis,  Maps. 
Identifiers:  'USSR,  'Armenia,  'Orographic 
precipitation,  Aerology,  Polar  front. 

A  study  was  made  of  the  formation  of  atmospheric 
precipitation  in  the  Armenian  SSR,  which  covers 
an  area  of  29,717  sq  km.  Territorial  distribution  of 
annual,  seasonal,  and  monthly  precipitation  totals 
for  the  republic  was  examined  in  terms  of  the  com- 
plex orography  of  the  region.  Basic  information 
about  precipitation  amounts  was  supplied  by  a 
total  of  268  hydrometeorological  stations,  includ- 
ing 172  in  Armenia,  46  in  Azerbaydzhan,  24  in 
Georgia,  and  26  in  Turkey  and  Iran.  (Josefson- 
USGS) 
W72-09746 


LONG-TERM    CYCLIC     FLUCTUATIONS    OF 

ATMOSPHERIC     PRECIPITATION     IN     THE 

USSR     (MNOGOLETNIYE     TSIKLICHESKIYE 

KOLEBANIYA    ATMOSFERNYKH    OSADKOV 

NA  TERRITORH  SSSR), 

Main      Geophysical      Observatory.      Leningrad 

(USSR). 

O.  A.  Drozdov,  and  A.  S.  Grigor'yeva. 

Gidrometeoizdat,  Leningrad,  1971.  160  p. 

Descriptors:  'Meteorology,  'Precipitation  (At- 
mospheric), 'Cycles,  'Fluctuations,  Variability, 
Air  temperature,  Air  circulation,  Seasonal,  Dry 
seasons,  Geographical  regions,  Climatology, 
Statistical  methods.  Correlation  analysis,  Time  se- 
ries analysis,  Frequency  analysis,  Forecasting, 
Probability,  Markov  processes,  Maps,  Methodolo- 
gy- 
Identifiers:  'USSR,  'Autocorrelation,  Anomalies, 
Space-time  characteristics  (Rainfall). 

Investigations  of  long-term  cyclic  fluctuations  of 
precipitation  in  the  USSR  for  cold  (November- 
March)  and  warm  (April-October)  seasons  were 
based  on  precipitation  data  of  76  stations  for  the 
period  1891-1960.  The  variability  of  precipitation 
amounts  was  examined  in  3  chapters:  (1)  methods 
of  investigation  of  cyclic  fluctuations,  with 
emphasis  on  techniques  for  study  of  nonstationary 
time  series  and  possible  application  of  autocorrela- 
tion to  a  wide  range  of  frequencies;  (2)  contribu- 
tions of  cycles  to  precipitation  fluctuations  in  dif- 
ferent geographical  regions;  and  (3)  application  of 
results  of  cycle  analysis  to  basic  problems  in  cli- 
matology and  long-range  forecasting.  Precipitation 
cycles  for  1891-1960,  air  circulation  cycles,  and 
maps  forecasting  precipitation  anomalies  for  1966- 
85  are  examined  in  separate  appendices.  (Josef- 
son-USGS) 
W72-09747 


CATALOGUE  OF  METEOROLOGICAL  DATA 
OF  THE  SNOWY  MOUNTAINS  REGION,  AUS- 
TRALIA. 

Snowy     Mountains     Hydro-Electric     Authority, 

Cooma  (Australia). 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09771 

2C.  Snow,  Ice,  and  Frost 


STRUCTURE       AND       MODIFICATION       OF 
CLOUDS  AND  FOGS, 

State  Univ.  of  New  York,  Albany.  Research  Foun- 
dation. 


For  primary  bibliographic  entry  see  Field  02B. 
W72-09201 


EXPERIMENTAL  STUDIES  OF  FREEZING, 
WAKE  EFFECT,  AND  BREAKUP  OF  FREELY 
SUSPENDED  SUPERCOOLED  WATER  DROPS, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09204 


THEORY  OF  HAIL  GROWTH, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09205 


ESTIMATION    OF    THE    OCCURRENCE    OF 
HAIL  AND  HAILSTONE  SIZES, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09206 


THE  SEEDING  OF  ICE  SATURATED  LAYERS 
IN  THE  ATMOSPHERE:  A  COMPUTATIONAL 
STUDY, 

State  Univ.  of  New  York,  Albany.  Dept.  of  At- 
mospheric Sciences. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-09207 


THE  DESIGN,  CONSTRUCTION,  AND  USE  OF 
AN  ICE  CRYSTAL  COUNTER  FOR  ICE 
CRYSTAL  CLOUD  STUDIES  BY  AIRCRAFT, 

State  Univ.  of  New  York,  Albany.  Dept.  of  At- 
mospheric Sciences. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-09209 


AGE  OF  THE  LAST  GLACIAL  MAXIMUM  IN 
THE     WESTERN     DVINA-DNIEPER     INTER- 
FLUVE   (VOZRAST   MAKSIMAL'NOY   STADII 
POSLEDNEGO  OLEDENENIYA  NA  MEZHDU- 
RECH'YE  ZAPADNOY  DVINY  I  DNEPRA), 
Leningrad  State  Univ.  (USSR). 
Kh.  A.  Arslanov,  L.  N.  Voznyachuk,  F.  Yu. 
Velickevich,  L.  V.  Kur'yerova,  and  G.  S.  Petrov. 
Akademiya  Nauk  SSSR  Doklady,  Vol  196,  No  1,  p 
161-164,  1971.1  tab,  15  ref. 

Descriptors:  'Glaciation,  'Glaciers,  'Glacial  sedi- 
ments, 'Age,  'Radioactive  dating,  Ice,  Glacial 
drift,  Lake  sediments.  Alluvium,  Loam,  Sands, 
Silts,  Geomorphology,  Plant  groupings, 
Dendrochronology,  Palynology,  Pollen,  Spores, 
Rivers,  Interfluves. 

Identifiers:  'USSR,  'Belorussian  SSR,  'Western 
Dvina  River,  'Dnieper  River,  'Glacial  maximum, 
Glacial  advance,  Glacial  plain,  Interglacial,  In- 
terstadial,  Carpology. 

Dating  of  the  maximum  advance  of  the  last  glacia- 
tion is  important  for  determining  the  causes,  histo- 
ry, and  dynamics  of  glaciation;  the  growth  and 
decay  rates  of  glaciers;  and  the  age  of  glacial  and 
periglacial  sediments,  frost  structures,  and  topog- 
raphy. Investigations  were  conducted  near  the 
town  of  Surazh  in  the  Vitebsk  Oblast  (Belorussian 
SSR)  for  direct  dating  of  sediments  of  the  last  gla- 
cial maximum  from  the  radiocarbon  of  their  plant 
detritus.  Geomorphologically,  the  area  is  a  glacial 
lacustrine  plain,  lying  between  belts  of  peripheral 
glacial  deposits  of  the  Vitebsk  and  Braslav  phases 
of  degradation  of  the  last  European  ice  sheet,  60 
km  north  of  the  boundary  of  the  Valday  Glacia- 
tion. The  Valday  ice  and  its  terminal  moraines  on 
the  Surazh  lowland  of  the  Western  Dvina-Dnieper 
interfluve  are  approximately  17  to  18  thousand 
years  old.  (Josefson-USGS) 
W72-09255 


GLACIERS  AND  GEOLOGICAL  EVOLUTION 
OF  THE  EARTH  (OLEDENENIYA  I 
GEOLOGICHESKOYE  RAZVITIYE  ZEMLI), 

G.  N.  Nazarov. 

Izdatel'stvo  'Nedra',  Moscow,  1971.  152  p. 
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Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


Descriptors:  *Glaciation,  'Glaciers,  *Glaciology, 
•Geology,  Structural  geology,  Geophysics,  Gravi- 
ty studies,  Magnetic  studies,  Movement,  Cycles, 
Polar  regions,  Ice,  Oceans,  Water  level  fluctua- 
tions, Atmosphere,  Air  masses,  Energy  budget, 
Heat  balance,  Radiation,  Quaternary  period. 
Identifiers:  'USSR,  'Lithosphere,  'Hydrosphere, 
'Glacial  cycles,  'Polar  glaciers,  Mantle,  Crust, 
Crust  movement,  Asthenosphere,  Tectonics. 

The  causes  of  glacial  cycles  and  the  processes 
which  occur  during  formation,  growth,  and  decay 
of  an  ice  cover  are  examined.  These  processes  in- 
clude movements  of  water  and  air  masses;  com- 
pensatory movements  of  the  earth's  crust  and  sub- 
crustal  masses;  variations  in  the  earth's  rotation 
and  magnetic  field;  and  displacements  of  the 
earth's  axis  of  rotation  and  center  of  gravity.  Anal- 
ysis of  the  complex  interrelationships  of  glacial, 
tectonic,  and  other  phenomena  was  based  on  stu- 
dies of  (1)  the  origin  and  distribution  of  earth's 
glaciers;  (2)  the  processes  accompanying  the 
evolution  of  high-polar  glaciers;  (3)  the  processes 
related  to  decay  of  high-polar  glaciers;  (4)  the  gla- 
cial cycles  and  their  duration;  (5)  the  short-period 
movements  of  air  and  water  masses  and  their  ef- 
fect on  the  dynamics  and  energy  budget  of  the 
earth;  and  (6)  the  role  of  glacial  periods  in  the 
evolution  of  the  earth.  (Josefson-USGS) 
W72-09279 


RIGHTS  AND  RESPONSIBILITIES  OF  ARCTIC 
COASTAL  STATES:  THE  CANADIAN  VD2W, 

Department  of  External  Affairs,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09465 


PERMAFROST  EROSION  ALONG  THE  BEAU- 
FORT SEA  COAST, 

Denver  Univ.,  Colorado.  Dept.  of  Geography  and 

Geology. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09546 


ARCTIC  WASTE  MANAGEMENT, 
Alaska  State  Dept.  of  Health  and  Welfare,  Col- 
lege. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-09601 


THE  RELATION  OF  SNOW  TRANSPARENCY 
TO  DENSITY  AND  AIR  PERMEABILITY  IN  A 
NATURAL  SNOW  COVER, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
J.  D.  Bergen. 

Journal  of  Geophysical  Research,  Vol  76,  No  30,  p 
7385-7388,  1971.  2  tab,  9  ref. 

Descriptors:  'Snow,  'Light  penetration,  'Optical 
properties.  Snow  cover,  Ambient  light,  Solar 
radiation,  Light,  Opacity,  Permeability. 

Illumination  at  various  levels  in  an  undisturbed 
snow  cover  was  measured  with  CdS  cells  at  inter- 
vals during  the  winter,  along  with  air  permeability 
and  density.  Extinction  coefficients  for  particular 
layers  increased  with  time.  Measured  values  in  the 
snow  layer  near  the  soil  ranged  from  0.072  cm- 1  to 
0.313  cm-1,  computed  as  an  average  for  light  in  the 
0.5  to  0.7-micron  region.  Coefficients  for  higher 
levels  varied  from  0.059  cm-1  to  0.148  cm-1.  A 
relation  between  the  extinction  coefficient,  air 
permeability,  and  density  based  on  the  Carmen- 
Kozney  assumption  predicts  the  observed  values 
with  fair  accuracy.  (Forest  Service) 
W72-09607 


THE     RELATIONSHIP     BETWEEN     DENSITY 
AND  TENSILE  STRENGTH  IN  SNOW, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 

Mountain  Forest  and  Range  Experiment  Station. 

R.  A.  Sommerfeld. 

Journal  of  Glaciology,  Vol  10,  No  60,  p  357-362, 

1971. 


Descriptors:     'Snow,     Snow     cover.     Strength, 

Avalanches,   'Density,   'Tensile  strength,  Utah, 

Colorado. 

Identifiers:  'Alta  (Utah),  Berthoud  Pass  (Colo). 

'Weakest  link'  theories  predict  that  the  brittle  frac- 
ture of  snow  is  inherently  a  statistical  problem. 
The  probability  of  failure  of  snow  in  centrifugal 
tensile  tests  is  shown  to  be  a  function  of  sigma/sig- 
ma  m  where  sigma  is  a  characteristic  strength  (a 
maximum  strength)  which  is  a  function  of  density 
rho  alone.  Similar  probabilities  of  faulure  are  ob- 
tained for  measurements  at  Alta,  Utah,  and 
Berthoud  Pass,  Colorado  where  the  characteristic 
strength  is  obtained  from  the  relationship  log 
sigma  m  =  4.3  +  3  log  rho.  (Forest  Service) 
W72-09611 


TAKE  THE  PLUNGE, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
M.  Martinelli,  Jr. 
Ski  Area  Management,  Vol  1 1 ,  No  1 ,  1972.  p  27-28. 

Descriptors:  'Snow  management,  'Skiing,  'Snow- 
packs,  Instrumentation. 

Identifiers:  Snow  hardness.  Snow  trafficability, 
Snow  instrumentation,  Ski  slope  packers,  Ski 
slope  grooming. 

The  rammsonde,  an  impact  penetrometer,  gives  a 
quick  and  objective  way  to  evaluate  hardness  of 
snow  cover  produced  by  a  variety  of  ski  slope 
grooming  machines.  Snow  hardness  increased  ten- 
fold immediately  after  packing— little  additional  in- 
crease for  next  3  hours,  then  an  additional 
threefold  increase  overnight.  Specifications  are 
given  for  building  a  rammsonde  and  field 
procedure  and  notes  for  measuring  hardness  with 
the  rammsonde  are  explained  and  illustrated. 
(Forest  Service) 
W72-09612 


RIME  CONTRIBUTES  TO  WATER  BALANCE 
IN  HIGH-ELEVATION  ASPEN  FORESTS, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 

Mountain  Forest  and  Range  Experiment  Station. 

H.L.Gary. 

Journal  of  Forestry,  Vol  70,  No  2,  p  92-97,  1972.  2 

fig,  2  tab,  3  ref. 

Descriptors:       'Rime,       'Snowpacks,       'Water 
balance,  Cloud  physics,  Evapotranspiration,  Fog, 
Hydrologic  cycle,   Interception,   Wind   velocity, 
New  Mexico. 
Identifiers:  Southern  Rocky  Mountains,  Aspen. 

Rime  buildup  on  aspen  crowns  during  the  passage 
of  selected  winter  storms  and  the  amount  of  rime 
falling  to  the  snow  surface  following  these  storms 
were  studied  during  three  winters  in  northern  New 
Mexico.  For  the  storms  studied,  the  estimated 
water  equivalent  of  rime  caught  on  crowns  of  50- 
to  60-foot  tall  trees  on  an  acre  basis  ranged  from 
1.8  to  9.5  mm  in  depth.  Water  equivalent  of  rime 
subsequently  falling  to  the  snow  surface  for  the 
same  storms  ranged  from  0.6  to  4.2  mm  depth  per 
acre.  (Forest  Service) 
W72-09613 


DEUTERIUM  CONTENT  OF  SNOW  AS  AN 
INDEX  TO  WINTER  CLIMATE  IN  THE  SIERRA 
NEVADA  AREA, 

Geological  Survey,  Denver,  Colo. 

I.  Friedman,  and  G.  I.  Smith. 

Science,  Vol  176,  No  4036,  p  790-793,  May  1972.  2 

fig,  1  tab,  10  ref. 

Descriptors:  'Snowfall,  'Deuterium,  'Weather 
forecasting,  California,  Nevada,  Snow  surveys, 
Cores,  Moisture  content,  Recent  epoch,  Climatic 
data.  Precipitation  intensity,  Water  vapor,  Air  cir- 
culation, Weather  patterns,  Air  temperature. 
Identifiers:  'Sierra  Nevada,  Winter  climate  index, 
Pacific  air  masses. 


Data  are  presented  on  the  deuterium  content  of 
snow  cores  which  represent  the  exceptionally 
heavy  snowfall  of  1968-69  in  the  Sierra  Nevada 
area.  The  winter  of  1968-69  produced  two  to  three 
times  the  amount  of  precipitation  as  the  winter  of 
1969-70.  The  deuterium  content  in  cores  collected 
at  the  end  of  each  winter  at  the  same  sites  shows  a 
depletion  in  1968-69  of  about  20  per  mil.  The 
higher  1968-69  snowfall  and  the  depletion  of  deu- 
terium can  be  explained  by  an  uncommonly  strong 
westward  flow  of  cold  air  over  and  down  the 
western  slopes  of  the  Sierra,  which  interacted  with 
an  eastward  flow  of  moist  Pacific  air  that  overrode 
and  mixed  with  the  cold  air  resulting  in  greater 
precipitation  and  at  a  lower  than  normal  tempera- 
ture. Pluvial  periods  of  the  Pleistocene  may  have 
had  the  same  shift  in  air-mass  trajectory  as  the  wet 
1968-69  year.  Snow  cores  for  the  normal  1970-71 
winter  have  deuterium  concentrations  that  resem- 
ble those  of  the  normal  1969-70  winter.  Data  are 
tabulated  for  39  stations  and  show  elevation,  sta- 
tion name,  and  D:H  ratios  of  snow  samples  col- 
lected on  or  near  April  1,  1 969-7 1 .  (Lang-USGS) 
W72-09622 


ICE  AND  ITS  ACTION  ON  HYDRAULIC 
STRUCTURES. 

Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
1970. 

Descriptors:  'Ice,  'Ice  jams,  'Ice  loads,  'Ice 
cover,  'Conferences,  Freezing,  Melting,  Ice 
breakup,  Floods,  Mechanical  properties,  Cryolo- 
gy, Cold  regions. 

Ice  problems  are  the  topic  of  the  IAHR  symposi- 
um held  at  Reykjavic,  Iceland,  September  1970. 
The  subjects  discussed  include  ice  terminology, 
measurements,  ice  formation,  properties, 
breakup,  control  of  ice  at  powerplants,  mechanical 
properties  of  ice  and  ice  loads.  (See  W72-09624 
thru  W72-09642)  (Knapp-USGS) 
W72-09623 


RIVER  AND  COASTAL  ICE  PROBLEMS  IN 
ICELAND, 

National  Energy  Authority,  Reykjavik  (Iceland). 
S.  Rist. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10, 1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  0.8, 1970. 1  fig,  5  ref . 

Descriptors:   'Ice,   'Ice  jams,  'Freezing,  Frazil 
ice,  Slush,  Iced  lakes,  Glaciers,  Snow,  Hydroelec- 
tric power,  Sea  ice.  Ice  cover. 
Identifiers:  'Iceland. 

The  problems  of  ice  in  relation  to  human  activities 
and  construction  in  Iceland  are  discussed.  The 
major  ice  problems  rise  from  changing  conditions 
as  a  result  of  sudden  and  intense  weather  fluctua- 
tions. Slush  accompanied  by  winter  storms 
threaten  inhabited  areas.  Powerplants  are  in- 
fluenced by  river  ice,  especially  by  slush  ice. 
Movement  and  collision  of  glacier-derived  ice 
blocks  in  areas  of  jokulhlaup  (glacial  bursts)  is  an 
unsolved  problem.  Ice  problems  related  to  con- 
struction of  reservoirs  in  the  highlands  are  also 
discussed.  (See  also  W72-09623)  (Knapp-USGS) 
W72-09624 


RIVER  AND  LAKE  ICE  TERMINOLOGY, 

Foundation  of  Canada  Engineering  Corp.  Ltd., 
Toronto  (Ontario). 
H.  R.  Kivisild. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  1.0, 1970.  14  ref. 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


Descriptors:     *Ice,     'Thesauri,     Freezing,     Ice 
breakup,  Sea  ice,  Iced  lakes,  Ice  cover,  Cryology. 
Identifiers:  *Ice  terminology. 

River  and  lake  ice  terms  have  been  evolved 
gradually  in  the  last  40  years  as  the  processes  of 
ice  formation  and  breakup  have  become  better  un- 
derstood. The  IAHR  considers  it  appropriate  to 
contribute  to  a  systematic  river  and  lake  ice 
nomenclature.  A  set  of  terms  is  presented  for 
discussion  and  approval.  The  set  is  presented  in 
English  only.  The  terminology  was  developed  to 
be  in  harmony  with  the  work  by  UNESCO  on  sea 
ice.  (See  also  W72-09623)  (Knapp-USGS) 
W72-0962S 


ICE  MONITORING  EQUIPMENT, 

B.  Kristinsson. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  1.1, 1970.  9  fig,  lref. 

Descriptors:  *Ice,  'Rivers,  'Monitoring,  'Instru- 
mentation, Frazil  ice,  Slush,  Ice  cover,  Ice  jams, 
Hydroelectric  plants,  Discharge  measurement. 
Identifiers:  'Iceland. 

Monitoring  methods  for  ice  phenomena  in  rivers 
are  described.  In  some  Icelandic  rivers  ice 
problems  exist  in  connection  with  operation  of 
Hydroelectric  powerplants.  Monitoring  equipment 
was  developed  for  frazil  ice  discharge,  for  ice 
thickness,  and  for  step-bursts.  The  monitor  for 
frazil  ice  is  described  in  detail  and  shorter  descrip- 
tions are  given  of  the  other  two  types.  The  frazil 
ice  detector  and  the  ice  thickness  detectors  are 
based  on  measurements  of  electrical  conductivity 
changes.  The  step  burst  detector  is  a  pressure  sen- 
sitive detector.  (See  also  W72-09623)  (Knapp- 
USGS) 
W72-09626 


THE     IOWA     LOW     TEMPERATURE     FLOW 
FACILITY, 

Iowa    Univ.,    Iowa    City.    Inst,     of    Hydraulic 

Research. 

J.  F.  Kennedy. 

In:   Ice  and  its  action  on   hydraulic   structures, 

Proceedings  of  1st  International  Symposium  on 

Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 

International  Association  for  Hydraulic  Research, 

Paper  1.2,  1970.  3  fig,  1  ref.  NSF  Grant  GK-2873. 

Descriptors:     'Ice,     'Freezing,     'Ice     breakup, 
'Hydraulic  models,  Cryology,  Frazil  ice,  Ice  jams, 
Ice  cover,  'Iowa,  Flumes,  Model  studies,  Labora- 
tory tests. 
Identifiers:  'River  ice. 

The  Iowa  Institute  of  Hydraulic  Research  recently 
designed  and  constructed  a  low  temperature  flow 
facility  for  conduct  of  research  on  various  aspects 
of  the  formation,  characteristics,  and  melting  and 
breakup  of  river  ice.  The  facility  consists  of  a  40- 
foot  long,  2-foot  wide,  1-foot  deep,  rectangular, 
recirculating  flume  mounted  on  a  tiltable  truss. 
The  flume  is  housed  in  a  temperature-controlled 
room  which  can  be  chilled  to  -20  deg  F.  The  floor 
and  walls  of  the  flume  are  constructed  from  spe- 
cially fabricated  heat  transfer  plates  through 
which  a  temperature-controlled  coolant  is  circu- 
lated. The  water  flow  may  also  be  heated,  either 
directly  or  through  the  boundary  panels.  (See  also 
W72-09623)  (Knapp-USGS) 
W72-09627 


FLOW    MEASUREMENTS    OF    ICE-COVERED 
RIVERS  IN  HOKKAIDO, 

Hokkaido  Electric  Co.,  Sapporo  (Japan).  Dept.  of 

Civil  Engineering. 

K.  Ohashi,  and  T.  Hamada. 

In:   Ice  and  its  action  on   hydraulic   structures, 

Proceedings  of  1st  International  Symposium  on 

Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 


International  Association  for  Hydraulic  Research, 
Paper  1.4,  1970.  4  fig,  2  tab,  1  ref. 

Descriptors:  'Ice  cover,  'Rivers,  'Discharge  mea- 
surement,    Roughness     (Hydraulic),     Velocity, 
Streamflow,  Stream  gages,  Hydraulics,  Freezing. 
Identifiers:  'Hokkaido  (Japan). 

The  methods  and  results  of  gaging  flow  of  ice- 
covered  rivers  with  comparatively  small 
catchment  areas  in  Hokkaido,  Japan  are 
described.  The  interrelationships  among  velocity 
distribution,  irregularity  in  the  cross-sectional 
form,  and  roughness  coefficient  under  the  ice 
cover  are  discussed.  Roughness  of  the  underside 
of  the  ice  cover  depends  upon  the  hydraulic  and 
climatic  conditions  as  well  as  the  form  effect  of 
the  river  section.  (See  also  W72-09623)  (Knapp- 
USGS) 
W72-09628 


CALCULATION  OF  FRAZIL  ICE  PRODUC- 
TION, 

Thoroddsen  and  Partners,  Reykjavik  (Iceland). 
S.  Freysteinsson. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  Internationa]  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  2.1 ,  1970.  5  fig,  7  ref,  append. 

Descriptors:  'Ice,  'Rivers,  'Frazil  ice,  Freezing, 
Discharge  (Water),  Dams,  Hydroelectric  plants, 
Water  temperature. 
Identifiers:  'Iceland. 

In  some  reaches  of  rivers  in  Iceland  ice  production 
is  predominantly  frazil  ice.  Calculations  of  the 
frazil  ice  discharge  are  of  importance  in  connec- 
tion with  design  and  energy  production  studies  and 
ice  forecasts  for  planning  operations.  Methods  for 
such  calculations  were  developed  and  good  agree- 
ment between  calculated  and  observed  ice 
discharge  has  been  obtained  at  the  Burfell  damsite 
on  the  Thjorsa  River.  (See  also  W72-09623)  (K- 
napp-USGS) 
W72-09629 


TEMPERATURE  GRADIENTS  IN  A  LAKE  ICE 
COVER, 

Queen's  Univ.,  Kingston  (Ontario). 

S.  S.  Lazier,  and  M.  Metge. 

In:   Ice  and  its  action  on  hydraulic  structures, 

Proceedings  of  1st  International  Symposium  on 

Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 

International  Association  for  Hydraulic  Research, 

Paper  2.3,  1970. 4  fig,  2  ref . 

Descriptors:  'Ice  cover,  'Iced  lakes,  'Lake  On- 
tario, 'Temperature,  'Ice  loads,  Ice  jams,  Pres- 
sure, Coastal  engineering,  Canada. 
Identifiers:  'Kingston  (Ontario). 

In  order  to  acquire  a  better  knowledge  of  static  ice 
forces,  a  finite  difference  method  was  developed 
for  calculating  temperature  gradients  in  an  ice 
cover.  This  method  was  checked  against  Taylor's 
analytical  solution  and  it  proved  to  be  precise  and 
simple.  Measurements  of  ice  temperatures  were 
carried  out  during  the  winter  1969  in  Kingston  har- 
bour, Ontario,  Canada.  The  gradients  predicted 
using  ice  surface  temperatures  were  fairly  close  to 
those  measured,  and  there  is  a  fundamental  dif- 
ference between  the  changes  in  temperature 
gradients  due  to  solar  radiation  and  those  due  to 
changes  in  air  temperature  only.  (See  also  W72- 
09623)  (Knapp-USGS) 
W72-09630 


TEMPERATURE     AND     FLOW     CONDITIONS 
DURING  THE  FORMATION  OF  RIVER  ICE, 

Iowa    Univ.,    Iowa    City.    Inst,    of    Hydraulic 

Research. 

J.  F.  Kennedy. 

In:   Ice  and   its  action  on  hydraulic  structures. 

Proceedings  of  1st  International  Symposium  on 


Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  2.4,  1970.  7  fig,  4  ref.  AEC  DACW25-69-C- 
0098. 

Descriptors:  'Ice  cover,  'Rivers,  'Iowa,  'Water 
temperature,  'Turbulence,  Velocity,  Roughness 
(Hydraulic),  Ice  breakup,  Freezing,  Melting,  Heat 
balance,  Ice-water  interfaces. 

The  temperature  and  velocity  characteristics  of 
flow  in  rivers  during  the  onset  and  occurrence  of 
ice  covers  are  described.  Vertical  and  lateral  tem- 
perature and  velocity  distributions,  and  ice 
thickness  and  configuration  were  measured  in  an 
Iowa  river  at  frequent  intervals  during  the  period 
of  ice  cover.  The  undersurface  of  the  ice  remained 
plane  as  the  ice  thickened  and  became  wavy  as  the 
ice  melted.  The  shear  velocity  associated  with  the 
wave  forms  was  determined.  Just  prior  to  breakup 
the  ice  became  very  porous.  The  vertical  tempera- 
ture distributions  were  very  uniform  over  the 
depth,  with  a  maximum  difference  over  any  one 
vertical  profile  decreasing  from  about  0.015  deg  C 
prior  to  the  formation  of  an  ice  cover  to  less  than 
0.003  deg  C  under  a  thick  ice  cover.  Short-term 
temporal  variations,  associated  with  the  turbu- 
lence structure  of  the  flow,  also  decreased  with 
the  formation  and  thickening  of  the  ice  cover.  The 
lowest  temperatures  in  the  lateral  direction  were 
consistently  in  the  central  parts  of  the  flow  with 
warmer  temperatures  observed  near  the  banks. 
The  lateral  variations  under  a  thick  ice  cover  were 
small,  of  the  order  of  a  few  hundredths  of  degrees 
or  smaller,  until  just  prior  to  breakup  when  larger 
thermal  gradients  were  found  near  the  shore  areas. 
An  ice  cover  could  form  with  a  temperature  of  0.7 
deg  C  at  mid-depth  of  the  flow  when  the  thermal 
regime  of  the  river  is  modified  by  reservoir  and 
urban  effects.  Cloud  cover  was  found  to  exert  sig- 
nificant effects  on  the  diurnal  variation  of  river 
temperature  prior  to  the  formation  of  a  permanent 
ice  cover.  (See  also  W72-09623)  (Knapp-USGS) 
W72-09631 


INVESTIGATIONS  INTO  FRAZIL,  BOTTOM 
ICE  AND  SURFACE  ICE  FORMATION  IN  THE 
NIAGARA  RIVER, 

Hydro-Electric   Power  Commission   of  Ontario, 
Toronto. 
T.  E.  Wigle. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  2.8,  1970.  2  fig,  16  photo,  1  ref. 

Descriptors:  'Ice,  'Freezing,  'Rivers,  'Frazil  ice, 
'Hydroelectric  plants,  Great  Lakes  Region,  Ice 
jams,  Cryology,  Slush,  Water  temperature,  Heat 
balance,  Turbulence. 
Identifiers:  'Niagara  River,  Anchor  ice. 

Flow  retardation  due  to  ice  in  the  Niagara  River  is 
at  times  considerable,  and  causes  large  reductions 
in  power  production.  Investigations  to  obtain  an 
understanding  and  to  establish  a  practical  relation- 
ship between  ice  production  and  meteorological 
parameters  began  in  1966.  Bottom  ice  formations 
often  cover  most  of  the  river  channel.  Direct  ob- 
servations of  the  evolution  of  some  ice  forms  are 
summarized.  Surface  ice  crystals  form  when  the 
average  water  temperature  is  still  above  the  ice 
point  and  are  drawn  down  into  suspension  by  tur- 
bulence. When  the  water  temperature  becomes  0 
deg  C  or  below,  the  crystals  adhere  to  underwater 
objects.  (See  also  W72-09623)  (Knapp-USGS) 
W72-09632 


HEAT    EXCHANGES    AND    FRAZIL    FORMA- 
TION, 

Norges  Tekniske   Hoegskole,  Trondheim.  River 

and  Harbor  Lab. 

T.  Carstens. 

In:   Ice  and   its   action  on  hydraulic  structures, 

Proceedings  of  1st  International  Symposium  on 

Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
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Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


International  Association  for  Hydraulic  Research, 
Paper  2.11,  1970.  10  fig,  2  tab,  6  ref. 

Descriptors:  *Ice,  'Rivers,  'Freezing,  Ice  cover, 
Frazil  ice,  Water  temperature,  Turbulence,  Turbu- 
lent flow,  Heat  balance,  Slush,  Evaporation. 
Identifiers:  Anchor  ice. 

The  most  important  terms  in  the  heat  balance  of  a 
freezing  body  of  water  are  radiation,  convection 
and  evaporation.  Examples  are  given  of  empirical 
approximations  of  more  exact  expressions.  The 
heat  lost  by  the  water  results  in  freezing  after  the 
water  has  become  sufficiently  supercooled.  When 
the  surface  turbulence  is  strong  enough,  an  ice 
cover  cannot  form,  and  heat  losses  then  produce 
frazil  ice.  The  cluster  or  cloud  mode  of  ice  is  called 
frazil  slush.  For  velocities  exceeding  about  1.2 
m/sec  the  turbulence  becomes  strong  enough  to 
suspend  the  frazil  slush  and  maintain  a  water  sur- 
face almost  uncovered  by  ice.  The  transported  ice 
is  now  more  or  less  uniformly  distributed 
throughout  the  whole  depth  of  flow,  and  some  of 
the  locally  produced  ice,  as  well  as  some  of  the  ice 
from  upstream,  is  accumulated  as  anchor  ice; 
however,  most  of  the  ice  moves  downstream.  At 
medium  flow  velocities  (0.6  to  1.2  m/sec),  the 
water  surface  is  more  or  less  covered  with  moving 
frazil  slush,  cutting  down  on  the  heat  loss  and  the 
subsequent  ice  production.  The  water  temperature 
is  at  or  close  to  the  freezing  point.  There  is  little 
anchor  ice  and  a  general  tendency  for  the  ice  to 
move  on.  At  low  flow  velocities  (less  than  0.6 
m/sec)  the  solid  ice  cover  prevents  large  heat 
losses,  so  the  local  ice  production  is  small.  Frazil 
slush  from  upstream  is  deposited  underneath  the 
ice  cover,  and  there  is  a  general  tendency  for  the 
ice  to  accumulate.  (See  also  W72-09623)  (Knapp- 
USGS) 
W72-09633 


ICE  COVER  FORMATION  AND  ASSOCIATED 
HYDRO-DYNAMIC  EFFECTS  IN  THE  LOWER 
PART  OF  THE  R1VKR  RHINE, 
Rijkswaterstaat,  The  Hague  (Netherlands). 
Directorate  for  Water  Management  and  Hydraulic 
Research. 
H.  M.  Oudshoorn. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  3.0, 1970.  12  fig,  3  ref. 

Descriptors:  *Ice,  'Rivers,  'Navigation,  'Stream- 
flow,   Freezing,   Ice  cover,   Streamflow,   Dams, 
Flood  control,  Ice  jams. 
Identifiers:  'Netherlands,  'Rhine  River. 

In  the  Netherlands,  studies  were  made  on 
phenomena  related  to  the  formation  of  an  ice 
cover  on  the  various  branches  of  the  river  Rhine. 
After  completion  of  the  Delta  project,  the  water 
movement  in  the  area  will  be  changed  con- 
siderably. To  study  the  possibility  of  discharging 
ice  to  the  sea,  the  movement  of  drift  ice  in  the 
estuaries  was  observed  by  marking  ice  floes  with 
dye.  The  influence  of  a  fast  ice  cover  on  the 
discharge  distribution  and  the  water  levels  was 
determined  by  means  of  gage  readings  and 
discharge  measurements.  The  formation  of  ice 
dams  in  the  tidal  area  was  investigated  and  related 
to  flow  conditions.  (See  also  W72-09623)  (Knapp- 
USGS) 
W72-09634 


FORMATION  OF  PRIMARY  ICE  LAYERS, 

Laval  Univ.,  Quebec.  Lab.  of  Ice  Mechanics. 
R.  O.  Ramseier. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  3.1 ,  1970.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Ice  cover,  'Freezing,  'Laboratory 
tests,  Frazil  ice,  Ice  jams,  Water  temperature, 
Streamflow,  Heat  balance,  Turbulence,  Ice. 


Identifiers:  Primary  ice. 

The  formation  of  primary  ice  must  be  understood 
to  predict  the  mechanical  properties  of  ice  covers. 
Meteorological  and  hydrodynamic  parameters  can 
be  correlated  with  the  texture  of  primary  ice.  A 
review  of  laboratory  studies  summarizes  the  ef- 
fects of  water  temperature  and  current  on  primary 
ice  crystal  formation.  Texture  is  correlated  to  air 
temperature  at  time  of  formation.  The  primary  ice 
layer  has  been  defined  as  the  initial  ice  skim  form- 
ing on  a  body  of  water.  On  a  calm  surface  its 
growth  is  predominantly  in  the  horizontal  plane 
forming  a  very  thin  ice  layer.  The  secondary  ice 
grows  parallel  to  the  heat  flow;  usually  perpen- 
dicular to  the  water  surface.  Ice  was  permitted  to 
form  in  a  tank  filled  with  tap  water  at  air  tempera- 
tures of  -10  and-30  C.  Needles  first  appear,  their  c- 
axes  tending  to  be  roughly  perpendicular  to  the 
water  surface.  This  type  of  primary  ice  will  grow 
on  a  calm  surface  with  a  small  air-water  tempera- 
ture gradient.  The  crystals  tend  to  be  several  cen- 
timeters in  length  and  contain  a  large  amount  of 
substructure  caused  by  interference  of  secondary 
and  tertiary  dendrite  arms.  Other  forms  of  primary 
ice  formation  are  due  to  the  presence  of  snow  or 
frazil  which  cause  the  growth  of  small  grains  with 
random  c-axes.  With  a  strong  enough  wind  there 
will  be  mechanical  action  among  the  free-growing 
crystals  or  with  the  water,  reducing  the  crystal  size 
and  favoring  a  random  orientation  of  the  c-axes  in 
the  primary  layer.  (See  also  W72-09623)  (Knapp- 
USGS) 
W72-09635 


CHANGE  OF  VELOCITY  DISTRrBUTION  IN  A 
CROSS-SECTION  OF  A  FREEZING  RIVER  AND 
THE  EFFECT  OF  FRAZIL  ICE  LOADING  ON 
VELOCITY  DISTRD3UTION, 

Guelph  Univ.  (Ontario). 

G.  Tsang. 

In:   Ice   and  its   action  on   hydraulic   structures, 

Proceedings  of  1st  International  Symposium  on 

Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 

International  Association  for  Hydraulic  Research, 

Paper  3.2,  1970.  3  fig. 

Descriptors:  'Ice  cover,  'Streamflow,  'Frazil  ice, 
'Closed  conduit  flow,  Sediment  transport, 
Velocity,  Turbulent  flow,  Freezing,  Hydraulics. 

Frazil  ice  in  an  ice-covered  stream  significantly  in- 
creases the  boundary  shear  and  greatly  affects  the 
magnitude  and  distribution  of  the  velocity  of  the 
flowing  water.  The  presence  of  an  ice  cover  and  a 
high  loading  of  frazil  ice  can  easily  double  the 
maximum  velocity  of  an  open  channel  flow  for  the 
same  rate  of  discharge.  Velocity  distribution  equa- 
tions are  given  for  water  flow  under  an  ice  cover 
with  a  high,  or  a  low,  frazil  ice  loading.  As  the  sur- 
face of  a  river  is  frozen,  the  boundary  condition  of 
the  flow  changes.  This  causes  a  continuous  change 
in  flow  pattern  in  the  stream.  (See  also  W72-09623) 
(Knapp-USGS) 
W72-09636 


A  STUDY  ON  THE  FORMATION  OF  THE 
RIVER  ICE  IN  A  SNOW  AREA, 

Civil  Engineering  Research  Inst.,  Sapporo  (Japan). 
Y.  Muraki,  and  S.  Kamada. 

In:  Ice  and  its  action  on  hydraulic  structures. 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Associatior  for  Hydraulic  Research, 
Paper  3.3,  1970. 4  fig,  1  tab. 

Descriptors:     'Ice    cover,     'Snow,     'Freezing, 
'Rivers,  Frazil  ice,  Streamflow,  Melting,  Snow 
cover,  Ice  jams,  Ice-water  interfaces,  Climatolo- 
gy- 
Identifiers.  Japan. 

River  ice  in  areas  with  heavy  snow  cover  differs 
considerably  from  that  in  low  temperature  areas 
with  little  precipitation.  River  ice  in  those  areas  is 
characterized  by  a  layer  of  slush  sandwiched 
between  layers  of  solid  ice.  Ice  growth  into  the 
slush  is  a  phenomenon  independent  of  the  thawing 


seen  at  the  under  surface  of  the  river  ice.  When  the 
water  level  is  high,  and  wets  the  snow  cover,  the 
new  layer  of  solid  ice  grows  downward  into  the 
slush  from  the  capillary  potential  level  of  water  in 
snow.  At  the  same  time  a  new  pair  of  layers  of 
solid  ice  and  slush  becomes  part  of  the  river  ice, 
and  the  river  ice  grows  upward.  (See  also  W72- 
09623)  (Knapp-USGS) 
W72-09637 


MEASUREMENTS  OF  ICE  ROUGHNESS  AND 
THE  EFFECT  OF  ICE  COVER  ON  WATER 
LEVELS  IN  THREE  NORWEGIAN  RIVERS, 

Norwegian    Water    Resources    and    Electricity 
Board,  Oslo.  Dept.  of  Hydrology. 
E.  Tesaker. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  3.4,  1970.  4  fig,  2  tab,  6  ref. 

Descriptors:  'Ice  cover,  'Roughness  (Hydraulic), 
'Discharge    (Water),    'Streamflow,    'Ice    jams, 
Frazil    ice,     Rivers,     Stage-discharge    relations, 
Closed  conduit  flow,  Manning's  equation. 
Identifiers:  'Norway. 

Ice  damming  and  ice  roughness  were  studied  in 
three  Norwegian  rivers.  Average  ice  roughness 
values  were  0.013  to  0.020  (Manning's  n).  This  is 
much  less  than  the  bed  roughness,  but  still  signifi- 
cant for  the  flow.  The  roughness  of  the  ice  cover 
on  calm  reaches  varies  from  place  to  place.  The 
roughness  values  vary  from  that  of  smooth  river 
bed  to  glossy  surfaces.  No  simple  relationships 
seem  to  exist  between  bed  and  ice  roughness  or 
between  ice  damming  and  ice  depth.  (See  also 
W72-09623)  (Knapp-USGS) 
W72-09638 


THE  MORPHLOGY  AND  PHYSICAL  PROPER- 
TIES OF  PRESSURE  RIDGES:  BARROW, 
ALASKA,  APRIL  1969, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

W.  F.  Weeks,  and  A.  Kovacs. 

In:   Ice  and  its  action  on  hydraulic  structures, 

Proceedings  of  1st  International  Symposium  on 

Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 

International  Association  for  Hydraulic  Research, 

Paper  3.9,  1970.  9  fig,  5  ref. 

Descriptors:  'Ice  cover,  'Sea  ice,  'Pressure,  Sea 
water,  Topography,  Salinity,  Brines,  Ice  loads,  Ice 
jams,  Cold  regions,  Alaska,  Water  temperature. 
Identifiers:  'Pressure  ridges  (Sea  ice). 

Cross-sectional  profiles,  internal  structures,  tem- 
peratures, salinities  and  brine  volumes  were  ob- 
tained from  eight  pressure  ridges  off  Barrow, 
Alaska.  Two  of  these  ridges  are  described  in  detail 
and  underwater  photographs  of  the  ridge  keels  are 
shown.  Ridges  form  by  either  marginal  'crushing' 
or  overthrusting.  Lack  of  isostatic  adjustment  ap- 
pears to  be  common.  The  degree  of  bonding 
between  ice  blocks  in  a  ridge  is  related  to  the  cold 
reserve  of  the  blocks  when  they  are  incorporated 
into  the  ridge.  The  keels  are  commonly  near  melt- 
ing temperatures.  The  repose  angles  of  the  upper 
and  lower  parts  of  ridges  appear  similar.  (See  also 
W72-09623)  (Knapp-USGS) 
W77-09639 


THE  STRUCTURE  OF  AN  ICE  RIDGE  IN  THE 
BALTIC, 

Institute  of  Marine  Research,  Hlesinki  (Finland). 
E.  Polosuo. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10, 1970,  Reykjavik,  Iceland: 
International  Association  for  HydrauUc  Research, 
Paper  3.10,  1970.  8  fig,  1  tab,  8  ref. 

Descriptors:  'Ice  cover,  'Sea  ice,  'Pressure,  Sea 
water,  Topography,  Ice  loads,  Ice  jams,  Cold  re- 
gions, Water  temperature,  Freezing,  Melting. 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


Identifiers:  'Baltic  Sea. 

Large  ice  ridges  were  studied  in  the  Baltic.  Their 
height  above  sea  level  is  1-2  meters  and  the  sub- 
marine part  is  6-10  meters  deep,  but  in  some  cases 
depth  can  be  as  much  as  20  meters.  The  dimen- 
sions seem  to  depend  on  the  thickness  of  the  ice 
from  which  the  ridge  has  been  formed.  Pieces  of 
ice  on  the  surface  will  freeze  together,  but  at  a 
depth  of  1-1.5  meters,  the  pieces  are  loose.  (See 
also  W72-09623)  (Knapp-USGS) 
W72-09640 


ICE  CONDITIONS  IN  THE  THJORSA  RIVER 
SYSTEM, 

National  Energy  Authority,  Reykjavik  (Iceland). 
S.  Rist. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10, 1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  3.1 1,1970.1  fig,4ref. 

Descriptors:  *Ice  jams,  *Frazil  ice,  'Hydroelec- 
tric    plants,     'Streamflow,     Floods,     Freezing, 
Rivers,  Cold  regions,  Snowpacks,  Glaciers,  Tur- 
bulence. 
Identifiers:  'Iceland. 

Ice  conditions  in  the  Thjorsa  River  system, 
Southern  Iceland,  are  described.  The  Thjorsa 
River  with  its  tributaries  has  the  greatest  power 
potential  of  all  rivers  in  Iceland.  Reaches  of  the 
river  which  remain  open  throughout  the  winter  act 
as  great  frazil  ice  producers,  causing  ice  jams  as 
high  as  15-18  m.  The  maximum  rise  in  the  water 
level  occurs  immediately  below  the  section  with 
the  greatest  slope.  The  Thjorsa  drainage  system 
covers  7,530  km,  16%  covered  with  glaciers.  The 
length  of  the  river  is  230  km.  Average  flow  is  380 
cu  m/sec.  Maximum  floods  observed  are  about 
3,500  cu  m/sec.  They  occurred  during  melting  of 
snow  accompanied  by  rain  in  a  winter  storm  in 
March  1948,  and  during  melting  of  snow  in  June 
1949.  At  the  Burfell  powerplant  the  average  flow  is 
340  cu  m/sec  but  during  prevailing  periods  of  frost 
the  flow  is  usually  within  the  range  of  110-170  cu 
m/sec.  (See  also  W72-09623)  (Knapp-USGS) 
W72-09641 


BREAK-UP  AND  CONTROL  OF  RIVER  ICE, 

National  Research  Council  of  Canada,  Ottawa 
(Ontario).  Div.  of  Building  Research. 
G.  P.  Williams. 

In:  Ice  and  its  action  on  hydraulic  structures, 
Proceedings  of  1st  International  Symposium  on 
Ice  Problems,  Sept  7-10,  1970,  Reykjavik,  Iceland: 
International  Association  for  Hydraulic  Research, 
Paper  3.12,  1970.  3  fig,  26  ref. 

Descriptors:  'Ice  jams,  'Ice  breakup,  'Flood  con- 
trol,   'Rivers,    Weather,    Climatology,    Channel 
morphology,  Ice  cover,  Frazil  ice,  Freezing,  Melt- 
ing, Forecasting,  Flood  forecasting,  Ice  loads. 
Identifiers:  'Ice  breakup  control. 

The  process  of  river  breakup  and  control  of  ice 
during  breakup  is  reviewed.  The  main  factors  af- 
fecting breakup  are  briefly  outlined.  As  the 
process  of  breakup  depends  on  variable  weather 
conditions  and  on  local  variations  in  channel 
morphology,  breakup  patterns  vary  from  river  to 
river  and  from  year  to  year  for  a  given  section  of 
river.  The  limitations  and  main  problems  as- 
sociated with  various  control  methods  are  sum- 
marized. Economic  and  local  site  conditions 
usually  determine  not  only  the  method  but  also  the 
extent  to  which  river  ice  can  be  controlled.  All 
methods  of  control  have  the  basic  requirement  of 
being  able  to  handle  successfully  the  worst  ice 
conditions  likely  to  occur.  Forecasting  the  dif- 
ferent events  associated  with  breakup  is  thus  an 
important  part  of  river  ice  control.  (See  also  W72- 
09623)  (Knapp-USGS) 
W72-09642 


WATER  QUALITY  RECORDS  OF  THE  SNOWY 
MOUNTAINS  REGION,  AUSTRALIA. 

Snowy     Mountains     Hydro-Electric     Authority, 

Cooma  (Australia). 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09770 


CATALOGUE  OF  METEOROLOGICAL  DATA 
OF  THE  SNOWY  MOUNTAINS  REGION,  AUS- 
TRALIA. 

Snowy     Mountains     Hydro-Electric     Authority, 

Cooma  (Australia). 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09771 


2D.  Evaporation  and  Transpiration 


ESTIMATING    SOIL   MOISTURE   DEPLETION 
FROM  CLIMATE,  CROP  AND  SOIL  DATA, 

Agricultural  Research  Service,  Kimberly,  Idaho. 

Snake  River  Research  Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-09223 


WATER  BUDGET  ANALYSIS  OF  A  NEW  EN- 
GLAND WETLAND, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Soil  and 

Water  Science. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-09265 


A  COMPARISON  OF  MASS-TRANSFER  AND 
CLIMATIC-INDEX  EVAPORATION  COMPU- 
TATIONS FROM  SMALL  RESERVOIRS  IN 
TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-09555 


TOPOGRAPHIC  EFFECTS  APPARENT  IN  NOC- 
TURNAL TEMPERATURE  PROFILES  IN  A 
CONIFER  CANOPY, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
J.  D.  Bergen. 

Agricultural  Meteorology,  Vol  9,  1971/1972.  p  39- 
50, 11  fig,  7  ref. 

Descriptors:  'Meteorology,  'Heat  balance, 
'Micrometeorology,  'Topography,  Heat  transfer, 
Flow  characteristics,  Radiation,  Atmospheric 
physics,  Winds. 

Vertical  profiles  of  air  temperature  were  measured 
through  the  canopy  at  a  location  on  a  forested 
mountain  slope  for  two  summer  nights  with  light 
or  no  cloud  cover,  together  with  associated  noc- 
turnal sky  radiation  and  windspeed.  The  tempera- 
ture profiles  show  a  local  maximum  well  within  the 
canopy.  The  behavior  of  this  maximum  on  one  of 
the  nights  with  alternate  cooling  and  warming  on 
the  slope  indicated  that  it  is  due  to  subsidence 
heating  caused  by  topographically  induced  diver- 
gence of  the  density  flow  in  the  canopy.  The  posi- 
tion and  magnitude  of  the  maximum  are  in  approx- 
imate agreement  with  the  estimated  distribution  of 
net  radiation  loss  in  the  canopy  and  the  measured 
windspeed.  (Forest  Service) 
W72-09608 


AN     INEXPENSIVE     HEATED    THERMISTOR 
ANEMOMETER, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
J.  D.  Bergen. 

Agricultural  Meteorology,  Vol  8,  p  395-405,  1971. 
7  fig,  1  tab,  9  ref. 

Descriptors:  'Anemometers,  'Flow  measurement, 
'Winds,  Equipment,  Micrometeorology,  Flowme- 
ters. 
Identifiers:  'Thermistor  anemometer. 


The  inexpensive  direct  current  heated  thermistor 
anemometer  described  shows  high  sensitivity  for 
low  speeds  such  as  found  in  plant  canopies;  errors 
due  to  turbulence  are  slight,  but  temperature  cor- 
rections are  required.  Calibration  data  for  16  in- 
struments show  good  agreement  with  that  pre- 
dicted by  heat  transfer  theory.  (Forest  Service) 
W72-09610 


HEAT    EXCHANGES    AND    FRAZIL    FORMA- 
TION, 

Norges  Tekniske   Hoegskole,  Trondheim.   River 

and  Harbor  Lab. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09633 


COMPARISON  OF  EVAPORATP/E  LOSSES  IN 
VARIOUS  CONDENSER  COOLING  WATER 
SYSTEMS, 

Westinghouse  Electric  Corp.,  East  Pittsburgh,  Pa. 
L.  G.  Hauser,  and  K.  A.  Oleson. 
Proceedings  of  the  American  Power  Conference, 
Vol   32,   April  21-23,    1970.   Illinois   Institute   of 
Technology,  Chicago,  p  519-527. 7  fig,  3  ref. 

Descriptors:  'Evaporation,  'Cooling  water,  'Con- 
densers, Heat  transfer,  Cooling  towers,  Humidity, 
Cloud  cover,  Wind  speed,  Temperature,  Power 
plants,  Heated  water,  'Consumptive  use,  Water 
utilization,  Thermal  pollution. 
Identifiers:  Cooling  lakes,  Spray  ponds. 

Water  consumption  by  evaporation  is  a  factor 
which  largely  has  been  ignored  in  past  designs  of 
cooling  systems.  The  present  rate  of  consumption 
is  approximately  10  gallons  per  day  per  person  at 
1969  power  generation  rates.  The  rate  of  consump- 
tion, expressed  as  gallons  per  net  KWH  generated 
is  examined  as  function  of  the  variables  involved 
in  cooling  system  design.  It  is  concluded  that  the 
lowest  water  consumption  rate  was  found  in  the 
once-through  natural  lake  or  river.  The  next  best 
consumption  rate  is  produced  by  cooling  towers  or 
spray  ponds,  depending  on  site  conditions.  Cool- 
ing lakes  have  the  highest  water  consumption  rate. 
(Upadhyaya-Vanderbilt) 
W72-09735 


HEAT  DISSD7ATION  AT  POWER  PLANT 
COOLING  LAKES, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 

Geography;  and  Johns  Hopkins  Univ.,  Baltimore, 

Md.  Dept.  of  Environmental  Engineering. 

D.  K.  Brady. 

Proceedings  of  the  American  Power  Conference, 

Vol  32,  April  21-23,   1970,  Illinois  Institute  of 

Technology,  Chicago,  p  528-536. 6  fig,  1  tab,  3  ref. 

Descriptors:  Powerplants,  'Evaporation,  Efficien- 
cies, Heated  water,  Vapor  pressure,  Intakes,  Heat 
budget,  Forecasting,  'Water  temperature,  Cool- 
ing, Thermal  pollution. 

Identifiers:  'Heat  dissipation,  Cooling  lakes, 
Equilibrium  temperature,  Exchange  coefficients. 

Water  temperatures  in  power  plant  cooling  lakes 
may  be  satisfactorily  predicted  in  terms  of 
equilibrium  temperature  and  the  exchange  coeffi- 
cient. A  design  chart  is  available  for  estimating  the 
exchange  coefficient  in  terms  of  the  dewpoint  tem- 
perature and  the  wind  speed.  For  most  practical 
purposes,  the  equilibrium  temperature  may  be 
satisfactorily  estimated  by  adding  to  the  dewpoint 
temperature  the  quotient  of  the  gross  solar  radia- 
tion divided  by  the  exchange  coefficient.  Cooling 
lake  temperatures  may  be  predicted  by  superim- 
posing the  results  of  five  relatively  independent 
evaluations  of  the  long-term  mean  natural  tem- 
perature, the  diurnal  temperature  fluctuation,  the 
spatial  average  temperature  increment  due  to  ther- 
mal load,  the  effect  of  mixing  on  the  longitudinal 
profile  of  excess  temperature  and  extreme  tem- 
perature increments  due  to  statistically  infrequent 
meteorological  conditions.  (Upadhyaya-Van- 
derbilt) 
W72-09736 
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Field  02— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


CHANGED         RESISTANCE         OF         ASPEN 
MESOPHYLL    AS    A    RESPONSE    TO    RAPID 
LEAF  DRYING,  (IN  RUSSIAN), 
Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Institut 
Fiziki  i  Astronomii. 
A  1  <iisk   tind  V  Ov3 

Fiziol  Rast.  Voi  18,  No  3,  p  553-562.  1971.  Illus. 
English  summary. 

Identifiers:  'Leaves,  Apparatus,  Aspen  D,  Car- 
bon, Concentration,  Darkness,  'Drying,  Ivanov 
effect,  Mesophyll,  Oxide,  Photosynthesis,  'Re- 
sistance, Transpiration. 

Gas  exchange,  transpiration  and  mesophyll  re- 
sistance were  studied  in  aspen  leaves  grown  under 
natural  conditions  and  then  cut  under  water  and 
kept  in  a  leaf  chamber  of  a  3-channeI  gasometric 
apparatus.  Water  supply  to  the  leaf  was  inter- 
rupted by  cutting  the  petiole.  A  simultaneous  tem- 
porary rise  in  transpiration  (the  'Ivanov  effect') 
and  in  photosynthesis  was  observed,  followed  by  a 
continuous  decrease  in  the  rates  of  both  processes. 
The  'Ivanov  effect'  was  observed  also  at  a  high 
C02  concentration  and  in  darkness.  At  that  time 
the  mesophyll  resistance  was  constant  or  showed  a 
small  drop.  In  some  cases  the  following  decrease 
in  the  rate  of  photosynthesis  was  caused  only  by 
the  stomatal  closure,  but  sometimes  also  by  a 
simultaneous  increase  of  the  mesophyll  resistance. 
The  latter  was  observed  mainly  with  older  leaves 
in  Aug.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09775 


EFFECTS  OF  WATER  DEFICIENCY  ON 
TRANSFER  OF  ASSIMILATES  FROM  LEAVES 
INTO  FRUIT  ORGANS  OF  COTTON,  (IN  RUS- 
SIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 
Physiology. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-09776 


RESPONSES  OF  STOMATA  TO  CHANGES  IN 
HUMIDITY, 

Wuerzburg  Univ.  (West  Germany).  Botanisches 
Institut  II. 

O.  L.  I.ange,  R.  Losch,  E.  D.  Schulze,  and  L. 
Kappen. 

Planta.  Vol  100,  No  1,  p  76-86.  1971.  Illus. 
Identifiers:  Air,  Aperture,  Diffusion,  Epidermis, 
♦Humidity,    Leaf,    Light,    Microscopy,    Photog- 
raphy, Polypodium  vulgare  P,  Resistance,  *Sto- 
mata.  Transpiration,  Valerianella  locusta  D. 

Large  areas  of  the  lower  epidermis  of  full-grown 
leaves  of  Polypodium  vulgare  (and  Vulerianella 
locusta)  are  normally  separated  from  the 
mesophyll  by  an  extensive  sub-epidermal  airspace. 
Epidermal  stripes  were  prepared  for  experiments 
to  simulate  these  conditions  in  order  to  investigate 
stomatal  reactions.  They  were  placed  with  their 
inner  surface  in  contact  with  an  airspace  of 
uniformly  high  humidity.  The  outer  surface  was 
treated  with  air  of  varying  degrees  of  humidity. 
The  stomatal  reactions  were  observed  by 
microscope  and  the  opening  of  the  guard  cells 
determined  photographically.  Treatment  of  the 
outer  side  of  the  epidermis  with  dry  air  caused  a 
rapid  closing  of  the  stomata,  while  moist  air 
caused  opening.  This  induction  of  opening  and 
closing  movements  could  be  repeated  up  to  15 
times  with  the  same  stoma  by  changing  the  degree 
of  humidity.  Neighboring  groups  of  stomata 
showed  different  apertures  according  to  their  in- 
dividual conditions.  The  degree  of  aperture  of  the 
stomata  depended  on  the  water  potential  of  the 
ambient  air  and  also  on  the  humidity  conditions  in 
the  subepidermal  airspace.  The  cause  of  this  sto- 
matal behavior  could  he  in  the  'peristomatal  trans- 
piration.' In  this  way,  the  guard  cells  are  able  to 
function  as  'humidity  sensors'  which  'measure' 
the  difference  in  water  potential  inside  and  outside 
the  leaf.  Their  aperture  thus  is  controlled  by  their 
individual  transpiration  conditions.  This  con- 
trolling mechanism  could  be  very  important  for  the 
water  economy  of  plants.  They  would  appear  to  be 
able  to  reduce  their  transpiration  through  an  in- 
crease in  diffusion  resistance  of  the  stomata  dur- 


ing decreasing  humidity  in  the  ambient  air,  without 
changing  the  water  status  of  the  whole   leaf.— 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09783 


THE  WATER  ECONOMY  OF  THE  SEA  GRASS 
THALASSIA  TESTUDINUM, 

Kiel     Univ.     (West     Germany).     Institut     fuer 

Meereskunde. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09784 


DArLY  DYNAMICS  OF  TRANSPIRATION  OF 
UPPER  AND  LOWER  SIDES  OF  LEAVES  IN 
SOME  MONOCOTYLEDONOUS  AND 

DICOTYLEDONOUS  PLANTS,  (IN  UKRAINI- 
AN), 

Ukrainskii       Nauchno-Issledovatelskii       Institut 
Fiziologii  Rastenii,  Kiev  (USSR). 
V.  Z.  Kotlyar,  M.  V.  Kotsur,  and  M.  A. 
Lyubyns'Kyi. 

Ukr  Bot  Zh.  Vol  28,  No  2,  p  209-215.  1971.  (En- 
glish Summary). 

Identifiers:  Dicotyledonous  plants,  Epidermis, 
'Leaves,  'Maize  M,  Moi-Jcotyledonous  plants, 
Nutrition,  Plants,  Sides,  Species,  Stomata,  Sugar- 
beet  D,  Tobacco  D,  'Transpiration. 

The  experiment  showed  differences  in  the  daily 
transpiration  rates  of  maize,  sugar  beets  and 
tobacco  plants.  Generally,  the  upper  side  of  these 
3  plants  transpired  more  slowly  than  the  lower 
side.  The  exceptions  were  sugar  beets  and  maize, 
which  transpired  at  uneven  rates.  It  was  assumed 
that  there  was  a  difference  in  the  water  supply  of 
upper  and  lower  epidermis.  The  maize  differences 
in  transpiration  along  the  leaf  blades  between  the 
upper  and  lower  sides  were  minimal  in  their  middle 
parts.  In  tobacco  the  rates  of  transpiration  of  the 
upper  side  to  that  of  the  lower  was  less  than  in 
sugar  beet  and  maize.  In  maize  it  changed  con- 
siderably depending  upon  the  nutrition  supply.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09785 

2E.  Streamflow  and  Runoff 


SUMMARY  OF  FLOODS  IN  THE  UNITED 
STATES  DURING  1967, 

Geological  Survey,  Washington,  D.C. 
J.  O.  Rostvedt. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.75.  Geological  Survey  Water- 
Supply  Paper  1880-C,  1972.  115  p,  48  fig,  33  tab,  24 
ref. 

Descriptors:    'Floods,   'Flood  damage,   'United 
States,  'Annual  flood,  Reviews,  Peak  discharge, 
Streamflow,   Flood  plains.  Stream  gages,   Flow 
measurement,  Rainfall,  Runoff,  Hydrologic  data. 
Identifiers:  Fifty-year  flood. 

The  two  most  destructive  floods  in  the  United 
States  during  1967  occurred  in  August  in  east-cen- 
tral Alaska  and  in  September  and  October  in 
southern  Texas.  In  east-central  Alaska,  heavy  rain 
on  August  8-17  produced  record-breaking  floods 
near  Fairbanks.  Peak  discharges  on  some  streams 
in  the  area  were  from  two  to  four  times  the  50-year 
flood.  Flood  damage  was  estimated  to  have  been 
$85  million,  and  six  lives  were  lost.  Torrential  rains 
produced  by  Hurricane  Beulah  caused  record- 
breaking  floods  on  many  streams  in  a  50,000- 
square-mile  area  in  southern  Texas  and  northeast- 
ern Mexico  in  September  and  October.  As  much  as 
25.5  inches  of  rain  was  measured  at  ESSA 
Weather  Bureau  stations  in  the  period  September 
19-25.  Major  flooding  occurred  in  the  basins  of  the 
Guadalupe,  San  Antonio,  Mission,  Aransas,  and 
Nueces  Rivers  and  in  many  small  coastal  basins  in 
Texas;  on  the  Rio  Grande  and  its  floodways;  and 
in  the  Rio  Alamo  and  Rio  San  Juan  basins  in  Mex- 
ico. Peak  discharges  at  several  sites  in  Texas  were 
more  than  three  times  the  magnitude  of  a  50-year 
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flood.  Total  damage  in  Texas  due  to  wind,  rain, 
stream  flooding,  sheet  flow,  ponding,  and  tidal 
flooding  was  $167  million.  In  addition  to  the  two 
floods  mentioned  above,  27  others  of  lesser  mag- 
nitude are  considered  important  enough  to  be  in- 
cluded in  this  1967  flood  summary.  (Woodard- 
USGS) 
W72-09222 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  2.-SOUTH  AT- 
LANTIC SLOPE  AND  EASTERN  GULF  OF 
MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  application  to  USGS,  Washing- 
ton, D.C.  20242.  Geological  Survey  Circular  652, 
1972. 88  p,  1  fig. 

Descriptors:  'Surface  waters,  'Basic  data  collec- 
tions, 'Streamflow,  'Gaging  stations,  'Documen- 
tation, Indexing,  Reservoirs,  Stream  gages, 
Lakes,  Streams,  Drainage  area,  Crest-stage  gages, 
Low  flow. 

Identifiers:  'Surface-water  records  index,  'South 
Atlantic  slope  basins,  'Eastern  Gulf  of  Mexico 
basins. 

This  index  lists  the  streamflow  and  reservoir  sta- 
tions in  the  South  Atlantic  slope  and  eastern  Gulf 
of  Mexico  basins  for  which  records  have  been  or 
are  to  be  published  in  reports  of  the  U.S.  Geologi- 
cal Survey  for  periods  through  September  30, 
1970.  Also  included  are  crest-stage  and  low-flow 
partial-record  stations.  (Woodard-USGS) 
W72-09224 


WATER    RESOURCES    INVESTIGATIONS    IN 
LOUISIANA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09225 


WATER    RESOURCES    INVESTIGATIONS    IN 
IOWA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09226 


HYDRO-PHYSIOGRAPHIC  MODEL, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09234 


ASYMPTOTIC  THEORY  OF  HELICAL  WAVES 
ON  A  GASEOUS  JET  IN  A  ROTATING 
VISCOUS  FLuro, 

Wisconsin    Univ.,    Madison.    Water    Resources 
Center. 
M.C.Shen. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  943,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Wisconsin  Water  Resources 
Center,  Madison,  Technical  Report,  1971.  23  p,  3 
fig,  8  ref.  OWRR  A-037-WIS  (4). 

Descriptors:  'Waves  (Water),  'Flow,  'Approxi- 
mation  method,   'Free  surfaces,   'Mathematical 
models,  Model  studies,  Fluid  mechanics. 
Identifiers:  'Asymptotic  theory,  'Helical  waves. 

A  nonlinear  asymptotic  theory  within  the 
framework  of  long-wave  approximation  is 
developed  for  the  study  of  helical  waves  on  a 
rotating  viscous  fluid  with  a  cylindrical  free  sur- 
face, and  the  mathematical  model  considered  is 
relevant  to  problems  of  geophysical  significance. 
A  unified  approach  to  the  derivation  of  asymptotic 
equations  is  achieved,  and  for  the  sake  of  practical 
application  the  range  of  validity  of  each  equation 
is  clearly  stated  in  terms  of  physical  scales.  The 
theory  also  yields  asymptotically  without  direct 
computation  stability  region  for  the  wave  motion 
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hence  suggests  an  effective  method  to  deal  with 
stability  problems  of  viscous  fluid  flow  with  free 
surface. 
W72-09237 


STREAM  TURBULENCE  EFFECTS  ON  TURBU- 
LENT BOUNDARY  LAYER, 

Illinois  Univ.,  Urbana.  Dept.  of  Theoretical  and 

Applied  Mechanics. 

J.  M.  Robertson,  and  C.  F.  Holt. 

Journal   of   the   Hydraulics    Division,    American 

Society  of  Civil  Engineers,  Vol  98,  No  HY6,  p 

1095-1099,  June  1972.  2  fig,  13  ref. 

Descriptors:  'Turbulence,  'Turbulent  flow,  'Tur- 
bulent boundary  layers,  Laboratory  tests,  Model 
studies,  Hydraulic  models. 
Identifiers:  Wind  tunnels. 

Nearly  all  information  on  turbulent  boundary- 
layer  flow  is  for  the  case  of  rather  low  levels  of 
turbulence  in  the  free  stream  outside  the  layer. 
However,  many  situations  of  great  technical  in- 
terest occur  with  higher  stream  turbulence  levels. 
A  high  level  of  stream  turbulence  is  suggested  as 
one  of  10%  or  greater,  in  that  this  level  is  about 
equal  to  the  largest  intensity  (in  terms  of  free- 
stream  velocity)  found  in  the  flat-plate  turbulent 
layer.  This  study  is  limited  to  the  intermediate 
(moderate)  range  of  turbulence  levels  of  1%  to 
10%.  Experiments  were  conducted  on  the  develop- 
ment of  the  turbulent  boundary  layer  on  a  flat 
plate  held  in  a  closed  jet  air  tunnel  with  the  turbu- 
lence intensity  increased  by  a  grid  located  up- 
stream of  the  plate's  leading  edge.  Velocity  traver- 
ses were  taken  at  various  distances  from  the  lead- 
ing edge  with  a  Pitot  tube  of  0.028  in.  diam.  at  a 
free-stream  speed  generally  of  about  51  fps, 
although  one  series  was  taken  at  100  fps.  The  ef- 
fect of  moderate  stream  turbulence  levels  is  thus 
one  of  thickening  the  boundary  layer  and  flatten- 
ing the  velocity  profile.  (Knapp-USGS) 
W72-09257 


STREAM        TEMPERATURE         PREDICTION 
UNDER  REDUCED  FLOW, 

Bonneville  Power  Administration,  Portland,  Oreg. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09259 


A  HYDROMETEOROLOGICAL  DATA  AP- 
PRAISAL AND  DESIGN  STUDY  IN  CERTAIN 
RIVER  BASINS  IN  THE  WESTERN  UNITED 
STATES. 

North   American   Weather  Consultants,   Goleta, 

Calif. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09272 


THEORETICAL    ANALYSIS   OF   FLOW    PAST 
LEAF  GATE, 

Manchester  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-09274 


MULTIPURPOSE  OPERATION  STUDIES  OF  A 
CANAL-LAKE-RIVER  SYSTEM--OSWEGO 

RIVER  SYSTEM,  NEW  YORK, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Water  Resources 
Planning. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09287 


TROUTS  OF  THE  UPPER  KERN  RIVER  BASIN, 
CALIFORNIA,  WITH  REFERENCE  TO  SYSTE- 
MATICS  AND  EVOLUTION  OF  WESTERN 
NORTH  AMERICAN  SALMO, 

Colorado  Cooperative  Fishery  Unit,  Fort  Collins. 
C.  B.  Schreck,  and  R.  J.  Behnke. 
Journal    of    the    Fisheries    Research    Board    of 
Canada,  Vol  28,  No  7,  p  987-998.  1971 .  Map. 


Identifiers:  *Kern  River  basin,  California,  Evolu- 
tion, Salmo  aguabonita  aguabonita,  Salmo 
aguabonita  gilberti,  Salmo  roosevelti,  Salmo  rosei, 
Salmo  whitei,  'Systematics,  'Trout,  Cutthroat 
trout,  Rainbow  trout. 

The  five  endemic  species  and  subspecies  of  trout 
named  from  the  upper  Kern  River  drainage  of  the 
southern  Sierras  are  revised  to  2  subspecies  of 
Salmo  aguabonita:  S.  a.  aguabonita  and  S.  a.  gil- 
berti. Analysis  of  various  characters  led  to  the 
conclusion  that  S.  a.  aguabonita  did  not  dif- 
ferentiate from  a  coastal  rainbow  trout  as  sur- 
mised by  other  workers.  This  conclusion  was 
based  on:  morphological  similarities  with  the  in- 
land cutthroat  trout;  apparent  relationships  with 
the  Gila,  Apache,  and  Mexican  golden  trouts  of 
New  Mexico,  Arizona,  and  northern  Mexico, 
respectively;  a  chromosomal  complement  identi- 
cal to  that  of  the  Apache  trout  and  more  readily 
derived  from  that  of  S.  clarki  than  from  that  of  S. 
gairdneri;  and  geomorphogeny  and  zoogeography 
of  the  southern  Sierras.  This  evidence  suggests  the 
golden  trout  represents  an  ancient  form  whose 
origin  was  associated  with  a  widely  distributed 
group  of  goldenlike  trouts.  The  trout  originally 
from  the  Kern  River  has  a  chromosome  count  and 
a  chromosome  arm  number  identical  to  those  of  S. 
a.  aguabonita  and  therefore  is  classified  as  S. 
aguabonita  gilberti.  The  Little  Kern  golden  trout, 
S.  whitei,  is  considered  a  synonym  of  S.  a.  gilberti. 
Similarities  with  an  undescribed  form  of  the  Mc- 
Cloud-Pit  drainage  of  northern  California  suggests 
a  common  ancestry.  Today,  S.  a.  gilberti  is  best 
represented  by  populations  in  the  upper  Little 
Kern  watershed.  S.  roosevelti  is  considered  a 
synonym  of  S.  a.  aguabonita  and  S.  rosei  most  like- 
ly had  a  hybrid  origin  derived  from  introductions 
of  S.  a.  gilberti  and  S.  a.  aguabonita. --Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-09515 


WATER    RESOURCES    INVESTIGATIONS    IN 
MISSISSIPPI,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09534 


WATER    RESOURCES    INVESTIGATIONS    IN 
MONTANA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09535 


WATER    RESOURCES    INVESTIGATIONS    IN 

KANSAS,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09536 


CHARACTERISTICS  OF  STREAMFLOW  AT 
GAGING  STATIONS  IN  SHELL  CREEK,  ELK- 
HORN  RIVER,  AND  SALT  CREEK  BASINS, 
NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

F.B.Shaffer. 

Geological  Survey  Open-file  Report  7204,  April 

1972.  79  p,  10  fig,  3  tab,  12  ref. 

Descriptors:  'Streamflow,  'Gaging  stations, 
Water  supply,  'Irrigation,  'Nebraska,  Water 
users,  Flow  rates,  Pumping,  Water  yield,  Ground- 
water, Withdrawal,  Reviews,  Hydrologic  data, 
Basic  data  collections,  Flood  control,  Lakes, 
Watershed  management,  Waste  disposal,  Wildlife 
conservation. 

Identifiers:  'Shell  Creek  (Nebr),  Elkhorn  River 
(Nebr),  'Salt  Creek  (Nebr). 

Streams  in  Nebraska  have  been  gaged  under  a 
variety  of  State,  Federal,  and  State-Federal 
cooperative  programs,  sporadically  beginning  in 
1894  and  continuously  since  1931.  Summarized  are 
the  statistical  analyses  made  of  streamflow  at  2 
gaging  stations  on  Shell  Creek,  9  on  the  Elkhorn 


River,  and  10  on  Salt  Creek;  all  of  which  are  tribu- 
tary to  the  Platte  River  below  Columbus, 
Nebraska.  The  streamflow  data  are  presented  in  a 
form  usable  for  planning  irrigation  projects,  desig- 
ning water-supply  and  waste-disposal  systems, 
developing  wildlife  conservation  programs,  and 
evaluating  the  effect  of  water  use  on  the  water 
supply.  Irrigation  is  the  principal  use  of  water  that 
affects  streamflow  in  the  Shell  Creek  and  Elkhorn 
River  basins  and  also  is  important  in  the  Salt  Creek 
basin.  An  estimated  2,255  acres  were  irrigated  with 
water  pumped  from  Shell  Creek  in  1970.  A  total  of 
about  538  cfs  in  rights  to  pump  Elkhorn  River  for 
irrigation  and  1 ,154  acre-feet  to  store  in  lakes  were 
granted  in  the  1929-70  period.  Approximately 
7,720  acres  were  irrigated  with  surface  water  from 
Salt  Creek  in  1970.  Estimated  irrigation  with 
groundwater  in  the  three  basins  also  is  included. 
(Woodard-USGS) 
W72-09556 


ICE     AND     ITS     ACTION     ON     HYDRAULIC 
STRUCTURES. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-09623 


CHANGE  OF  VELOCITY  DISTRIBUTION  IN  A 
CROSS-SECTION  OF  A  FREEZING  RIVER  AND 
THE  EFFECT  OF  FRAZIL  ICE  LOADING  ON 
VELOCITY  DISTRIBUTION, 

Guelph  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09636 


A    STUDY    ON    THE    FORMATION    OF    THE 
RIVER  ICE  IN  A  SNOW  AREA, 

Civil  Engineering  Research  Inst.,  Sapporo  (Japan). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09637 


WATER    TEMPERATURES    OF    CALIFORNIA 
STREAMS,  SOUTH  COASTAL  SUBREGION, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  C.  Blodgett. 

Geological   Survey   Open-file   Report,   April    10, 

1972.71  p,4fig,  1  tab,  24  ref. 

Descriptors:     'Water     temperature,     'Streams, 
'California,  'Basic  data  collections,  Thermome- 
ters, Measurement,  Monitoring,  Sites,  Water  pro- 
perties. 
Identifiers:  'South  Coastal  Subregion  (Calif). 

A  summary  of  water-temperature  records  for  156 
stream  sites  is  presented  for  data  collected  through 
September  1968  in  the  South  Coastal  Subregion  of 
California.  Water  temperatures,  in  degrees  Cel- 
sius, are  summarized  by  months,  years,  and  for 
the  period  of  record.  A  description  is  included  to 
identify  each  station  where  data  were  collected.  A 
toler.Mce  interval  analysis  indicates  that  99%  of 
the  point  water-temperature  observations,  deter- 
mined either  with  thermograph  probes  or  hand- 
held thermometers,  should  be  within  plus  or  minus 
0.8  deg  C  for  periodic  data  to  plus  or  minus  1.4  deg 
C  for  thermograph  data.  (Woodard-USGS) 
W72-09755 


ON  THE  CLASSIFICATION  AND  TRENDS  OF 
LONG  PERIOD  SEA  LEVEL  SERIES, 

National  Ocean  Survey,  Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09757 


BEACH      WATER      TABLE      AND      BEACH- 
-PROFILE  MEASURING  EQUIPMENT, 

Erindale  Coll.  (Ontario). 

For  primary  bibliographic  entry  see  Field  07B. 

W72-09758 


THE  VIRGINIA  FLOOD  OF  1969, 

Geological  Survey,  Washington,  D.C. 
D.  B.  Kelly. 
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Virginia  Division  of  Water  Resources  Information 
Bulletin  505,  1971.  23  p,  39  fig,  2  tab. 

Descriptors:    'Floods,   *Historic   floods,   *Flood 
damage,  'Virginia,  Rainfall,  Hurricanes,  Runoff. 
Identifiers:  'James  River  Basin  (Va),  Hurricane 
Camille  (1969),  100-year  flood. 

Pictures  and  descriptions  of  the  effects  of  the 
flood  caused  by  Hurricane  Camille  in  the  James 
River  basin  of  Virginia  in  1969  are  presented.  In 
the  wake  of  a  1,000-year  rain,  a  100-year  flood, 
and  landslides  that  reshaped  slopes  and  valleys 
along  a  40-square  mile  stretch  of  the  Blue  Ridge, 
152  Virginians  were  killed  or  declared  missing,  in- 
cluding 1%  of  the  population  of  Nelson  County, 
hardest  hit  part  of  the  State.  The  damaged  land, 
buildings,  and  highways  of  Virginia  totaled  more 
than  $116  million  and  much  of  the  farmland  may 
never  be  reclaimed  from  the  mud  and  boulders. 
(Woodard-USGS) 
W72-09760 


WATER  RESOURCES  OF  CLAY,  GREENE, 
CRAIGHEAD,  AND  POINSETT  COUNTIES,  AR- 
KANSAS, 

Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-09764 


WATER    RESOURCES    INVESTIGATIONS    IN 
MISSOURI,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09766 


WATER    RESOURCES    INVESTIGATIONS    IN 

NEW  JERSEY,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09767 


WATER    RESOURCES    INVESTIGATIONS    IN 
MINNESOTA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09768 


2F.  Groundwater 


WATER    RESOURCES    INVESTIGATIONS    IN 
LOUISIANA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09225 


WATER    RESOURCES    INVESTIGATIONS    IN 
IOWA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09226 


GEOLOGY  AND  GROUND-WATER 

RESOURCES    OF    NORTHWESTERN    NORTH 
CAROLINA, 

North   Carolina  State  Dept.   of  Water  and   Air 
Resources,  Raleigh.  Div.  of  Ground  Water. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-09264 


AVAILABILITY  OF  GROUND  WATER  FOR 
PUBLIC-WATER  SUPPLY  IN  THE  PENSACOLA 
AREA,  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09267 


GEOCHEMICAL  STUDY  OF  THE  GROUND 
WATER  OF  THE  'SABLES  INFERDZURS'  CON- 
FINED AQUIFER,  OF  THE  AQUITAINE  BASIN 


(ETUDE  GEOCHIMIQUE  DE  LA  NAPPE  DES 
'SABLES  INFERDZURS'  DU  BASSIN 
D'AQUITAINE), 

Bordeaux   Univ.,   Talence   (France).   Centre   d'- 

Hydrogeologie. 

M.  Schoeller. 

Journal  of  Hydrology,  Vol  15,  No  4,  p  317-328, 

April  1972.  7  fig,  1  tab,  7  ref. 

Descriptors:   'Geochemistry,  'Artesian  aquifers, 
'Water  chemistry,  'Confined  water,  Hydrogeolo- 
gy,  Water  circulation,  Water  analysis,  Ground- 
water movement. 
Identifiers:  France. 

A  geochemical  study  of  a  confined  groundwater 
body  shows  how  the  hydrochemistry  reflects  the 
hydrodynamics  and  the  recharge.  The  ratios  of  the 
different  ions  do  not  always  characterize  a  family 
of  waters.  The  best  way  is  to  utilize  logarithmic 
graphs.  They  distinguish  clearly  not  only  the  dif- 
ferent sequences  of  anions  and  cations  and  the  dif- 
ferent families  of  water,  but  also  the  different 
hydrodynamic  zones  cf  an  aquifer  and  the 
lithological  facies.  This  was  applied  to  a  confined 
aquifer,  the  'Sables  inferieurs  du  Bassin 
d'Aquitaine'.  (Knapp-USGS) 
W72-09269 


RURAL  WATER  SUPPLY  IN  THE  BASEMENT 
COMPLEX  OF  WESTERN  STATE,  NIGERIA, 

Ife  Univ.  (Nigeria).  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-09275 


NATURAL  ISOTOPES  IN  THE  GROUND- 
WATER OF  THE  TULUM  VALLEY,  SAN  JUAN, 
ARGENTINA, 

Groningen  Rijksuniversiteit  (Netherlands). 
Physics  Lab. 

J.  C.  Vogel,  J.  C.  Lerman,  and  W.  G.  Mook. 
Hydrological  Sciences  Bulletin,  Vol  17,  No  1,  p 
85-96,  April  1972.  5  fig,  3  tab,  19  ref. 

Descriptors:  'Groundwater  movement,  'Tracers, 

'Stable      isotopes,       'Radioisotopes,      Oxygen 

isotopes,      Aquifers,      Hydrogeology,      Aquifer 

characteristics,      Areal      hydrogeology.      Faults 

(Geologic),  Water  resources  development,  Carbon 

radioisotopes. 

Identifiers:  'Tulum  Valley  (Argentina). 

The  groundwater  in  the  Tulum  Valley  of  Western 
Central  Argentina  is  mainly  recharged  by  water 
from  the  San  Juan  River.  Both  isotope  and 
hydrogeological  investigations  of  the  region  lead 
to  this  conclusion.  A  faulted  buried  ridge  divides 
the  valley  into  two  basins.  The  northern  section 
has  deep  groundwater  that  seems  to  be  trapped  by 
the  upfaulted  block.  It  has  been  shown  by 
radiocarbon  analyses  that  water  from  the  upper 
aquifer  flows  with  a  velocity  of  10  m/yr.  South  of 
the  ridge  the  situation  is  more  complicated;  ox- 
ygen-18  and  hydrogeological  analyses  indicate  a 
contribution  from  local  precipitation.  (Knapp- 
USGS) 
W72-09276 


GROUNDWATER  FLOW  IN  CALCAREOUS 
AQUD7ERS  IN  THE  VICINITY  OF  BAR- 
CELONA, SPAIN, 

Groundwater  Research  Center,  Jerusalem  (Israel). 
S.  Mandel,  Y.  Gilboa,  and  A.  Mercado. 
Hydrological  Sciences  Bulletin,  Vol  17,  No  1,  p 
77-83,  April  1972.  4  fig,  9  ref. 

Descriptors:  'Karst  hydrology,  'Saline  water  in- 
trusion, 'Karst,  'Aquifers,  'Groundwater  move- 
ment, Aquifer  characteristics,  Limestones, 
Tracers,  Stable  isotopes,  Deuterium,  Oxygen 
isotopes,  Carbonate  rocks,  Sinks,  Water  circula- 
tion. 
Identifiers:  'Barcelona  (Spain). 

Two  Calcareous  aquifers  occur  in  the  Garraf 
Range  and  the  Gaya  Block,  30  km  southwest  of 


Barcelona,  Spain,  which  are  faulted  structures  of 
Cretaceous  Age.  Groundwater  flow  is  strongly  in- 
fluenced by  karstic  solution  of  the  rocks,  which 
has  reached  a  more  advanced  stage  of  develop- 
ment in  the  lower  aquifer  in  the  Garraf  Range.  An 
almost  direct  hydraulic  connection  exists  between 
sinkholes  and  large  submarine  springs.  Flow 
directions  in  the  upper  aquifer  are  also  strongly 
conditioned  by  karstic  solution,  but  the  karst  is 
less  developed  and  almost  unconnected  with  the 
lower  aquifer.  Stable  isotopes,  deuterium,  and  ox- 
ygen 18  were  used  to  determine  the  direction  of 
travel  of  seepage  losses  from  a  surface  reservoir. 
The  circulation  of  groundwater  is  almost  entirely 
confined  to  solution  channels  directed  along  struc- 
tural lines  and  faults.  The  flow  in  these  channels 
is,  at  least  partly,  of  a  turbulent  character.  The 
most  promising  areas  for  additional  groundwater 
exploitation  are  inland,  along  the  border  fault 
lines.  As  far  as  2-3  km  inland,  seawater  intrusion 
considerably  restricts  the  possibility  of  ground- 
water exploitation.  Analyses  of  stable  isotopes 
demonstrated  conclusively  that  water  losses  from 
the  Foix  reservoir  are  caused  by  seepage  into  the 
Cretaceous  aquifer.  One  solution  of  the  problem 
would  be  to  restrict  the  reservoir  area  so  that  all  of 
it  is  situated  on  Miocene  outcrops.  (Knapp-USGS) 
W72-09277 


WATER    RESOURCES    INVESTIGATIONS    IN 
MISSISSIPPI,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09534 


WATER    RESOURCES    INVESTIGATIONS    IN 
MONTANA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09535 


WATER    RESOURCES    INVESTIGATIONS    IN 

KANSAS,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09536 


ADSORPTION   OF   LINDANE   AND   DIEI  DKIN 
PESTICIDES  ON  UNCONSOLIDATED 

AQUD7ER  SANDS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09539 


ELECTRICAL  ANALOG  MODEL  STUDY  OF 
WATER  IN  GUAYAMA  AREA,  PUERTO  RICO: 
PHASE  1  -  ASSEMBLING  DATA  FOR  THE 
ANALOG  MODEL, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 

J.R.Diaz. 

Geological  Survey  Open-file  Report,  August  1971. 

57  p,  9  fig,  4  tab,  1  ref. 

Descriptors:  'Hydrology,  'Groundwater  move- 
ment, 'Water  supply,  'Water  wells,  'Puerto  Rico, 
Aquifer  characteristics,  Water  yield,  Water  quali- 
ty. Groundwater  recharge,  'Analog  models,  In- 
dustries, Agriculture,  Water  users,  Rainfall, 
Geology,  Water  levels,  Hydrologic  budget,  Sur- 
face-groundwater  relationships. 
Identifiers:  'Guayama  (P.R.). 

With  the  advent  of  heavy  industry  and  the  con- 
struction of  an  artificial  harbor  in  the  Guayama, 
Puerto  Rico  area,  land  use  for  agriculture  in  this 
analog  model  study  area  is  decreasing  and  land  use 
for  industry  is  increasing.  The  reduction  in  irriga- 
tion for  agriculture  can  have  profound  impact  on 
groundwater  storage  and  availability.  There  are 
three  principal  parts  to  the  alluvial  aquifer:  the 
Guamani  fan,  west  of  Rio  Guamani;  the  Guayama 
fan,  east  of  Rio  Guamani;  and  the  alluviated  valley 
northwest  of  Guayama.  The  Guamani  fan  is  the 
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best  source  of  water,  and  most  of  the  large  wells 
are  located  there.  One  well  yields  1 ,120  gallons  per 
minute,  the  highest  known,  but  good  wells  more 
commonly  yield  200  to  400  gpm.  The  Guayama  fan 
is  the  poorest  source  of  water  because  its  alluvium 
is  thinner  than  that  in  the  Guamani  fan,  and  tight 
soil  overlying  the  Guayama  alluvium  inhibits 
recharge.  The  alluvium  in  the  valley  northwest  of 
Guayama  is  thinner  than  that  in  the  Guamani  fan, 
but  it  is  very  porous  and  readily  accepts  recharge. 
The  quality  of  water  is  good  for  most  purposes, 
and  there  is  no  evidence  of  salt-water  intrusion. 
(Woodard-USGS) 
W72-09543 


GROUND-WATER    RESOURCES    OF    CACHE 
VALLEY,  UTAH  AND  IDAHO, 

Geological  Survey,  Logan,  Utah. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09558 


GROUND-WATER  LEVELS  IN  THE  LOWER 
ARKANSAS  RIVER  VALLEY  OF  COLORADO, 
1968-72. 

Geological  Survey,  Lakewood,  Colo. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09559 


INFDLL  OF  NUCLEAR  RUBBLE  CHIMNEYS  BY 
GROUND  WATER, 

Teledyne  Isotopes,  Palo  Alto,  Calif.  Palo  Alto 

Labs. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09617 


MAPPING  BURIED  BEDROCK  TOPOGRAPHY 
WITH  GRAVITY, 

East  Texas   State   Univ.,   Commerce.   Dept.   of 

Earth  Sciences. 

A.  Ibrahim,  and  W.  J.  Hinze. 

Ground  Water,  Vol  10,  No  3,  p  18-23,  May-June 

1972. 8  fig,  6  ref. 

Descriptors:  'Subsurface  mapping,  'Gravity  stu- 
dies, 'Subsurface  investigations,  'Topography, 
'Aquifers,  Geophysics,  Gravity,  Aquifer  charac- 
teristics, Central  U.S.,  Glacial  drift,  Groundwater. 
Identifiers:  'Bedrock  topography. 

In  the  Midwest,  bedrock  formations  commonly 
are  denser  than  overlying  glacial  sediments.  Thus 
gravity  anaomalies  have  a  direct  relationship  to 
bedrock  topography.  Where  the  density  contrast 
between  the  glacial  sediments  and  the  bedrock  is 
known,  the  anomalies  can  be  used  to  map  the 
bedrock  configuration  if  they  can  be  isolated  from 
deeper  gravity  anomalies.  A  method  of  isolating 
bedrock  topography  gravity  anomalies  is  based 
upon  known  bedrock  elevations  obtained  from 
drillhole  data.  A  regional  gravity  anomaly  map  is 
prepared  by  subtracting  the  excess  gravitational 
effect  of  the  known  bedrock  relief  from  the  ob- 
served gravity  anomalies.  The  regional  gravity 
anomaly  map  is  subtracted  from  the  observed 
anomaly  map  to  obtain  a  residual  anomaly  map 
reflecting  the  bedrock  topography.  The  bedrock 
configuration  can  be  calculated  directly  from  this 
map.  This  method  was  found  to  be  superior  to  the 
use  of  cross-profiling  and  least-squares  polynomi- 
al approximation  procedures  in  a  study  of 
Kalamazoo  County,  Michigan.  (Knapp-USGS) 
W72-09618 


GROUND-WATER  VOLUMES  FROM  ANOMA- 
LOUS MASS  DETERMINATIONS  FOR  ALLUVI- 
AL BASINS, 

Arizona  Univ.,  Tucson.  Geophysics  Lab. 

R.  E.  West,  and  J.  S.  Sumner. 

Ground  Water,  Vol  10,  No  3,  p  24-32,  May-June 

1972.  6  fig,  3  tab,  18  ref.  NSF  Grant  GA-26104. 

Descriptors:  'Gravity  studies,  'Subsurface 
mapping,  'Aquifers,  'Alluvium,  Subsurface  in- 
vestigations,     Aquifer     characteristics,     Water 


resource  development,  Groundwater,  Data  collec- 
tions, Data  processing,  Mathematical  models, 
Arizona. 

Gravity  data  and  geological  information  available 
from  intermontane  basins  may  be  used  to  calculate 
volume  of  saturated  sediments,  volume  of  ground- 
water available  from  storage,  and  the  total  volume 
of  groundwater.  An  anomalous  mass  occurs 
because  of  a  density  contrast  which  exists 
between  low  density  alluvium  and  high  density 
bedrock  which  define  the  surface  and  subsurface 
boundaries  of  the  basin.  The  anomalous  mass  is 
uniquely  determined  by  applying  Gauss's  theorem 
to  the  residual  gravity  map.  A  model  of  an  inter- 
montane basin  relates  the  anomalous  mass  to  the 
total  volume  of  saturated  sediments.  The  total 
volume  of  saturated  sediments  is  determined  from 
the  anomalous  mass,  the  density  contrasts 
between  unsaturated  and  saturated  alluvium  and 
bedrock,  the  area  of  the  basin,  and  the  water  table 
depth.  The  method  is  illustrated  by  a  case  history 
from  Avra  Valley,  Arizona.  The  major  advantage 
of  this  method  occurs  when  well  data  are  not 
available,  because  is  eliminates  the  need  for  ar- 
bitrary assumptions  about  subsurface  basin 
geometry  to  determine  the  volume  of  saturated 
sediments.  (Knapp-USGS) 
W72-09619 


NITROGEN     THERMAL     WATERS     OF    THE 
USSR  (AZOTNYYE  TERMY  SSSR), 
Tsentralnyi  Nauchno-Issledovatelskii  Institut  Ku- 
rortologii  i  Fizioterapii,  Moscow  (USSR). 
L.  N.  Barabanov,  and  V.  N.  Disler. 
'Geominvod',  Moscow,  1968.  120  p. 

Descriptors:  'Thermal  water,  'Thermal  springs, 
'Mineral  water,  'Nitrogen,  'Water  types,  Water 
utilization,  Water  properties,  Water  chemistry, 
Chemical  analysis,  Gases,  Ions,  Trace  elements, 
Radioactivity,  Hydrogeology,  Aquifers,  Rocks, 
Public  health,  Human  diseases,  Hydrothermal  stu- 
dies, Geographical  regions. 

Identifiers:  'USSR,  'Balneology,  'Bal- 
neotherapy, 'Spas,  Mineralization,  Tectonics. 

The  distriburion,  physicochemical  composition, 
and  properties  of  weakly  mineralized,  nitrogen 
thermal  waters  of  the  USSR  are  described.  Typical 
deposits  of  nitrogen  thermal  waters  in  granites, 
sedimentary,  and  volcanogenic-sedimentary  rocks 
are  examined  in  connection  with  the  importance  of 
these  waters  for  thermal  power  and  bal- 
neotherapy. Detailed  chemical  analyses  of  thermal 
waters  and  their  medicinal  use  in  the  treatment  of 
disease  at  health  resorts  are  outlined  in  separate 
appendices.  (Josefson-USGS) 
W72-09645 


GROUNDWATER  AND  DRAINAGE-WATER 
MINERALIZATION  IN  THE  MUGAN-SA- 
L'YANY  REGION  (MINERALIZATSIYA  GRUN- 
TOWKH  I  DRENAZHNYKH  VOD  MUGANO- 
-SAL'YANSKOGO  MASSIVA), 
Azerbaidzhanskii  Politekhnicheskii  Institut,  Baku 
(USSR). 

For  primary  bibliographic  entry  see  Field  04B. 
W72-09750 


NUMERICAL  METHODS  FOR  DETERMINING 
STREAMLINES  AND  ISOPRESSURES  FOR  USE 
DM  FLUID-FLOW  STUDEES, 

San  Francisco  Energy  Research  Lab.,  Calif. 
R.  V.  Higgins,  and  A.  J.  Leighton. 
Bureau  of  Mines  Report  of  Investigations  7621, 
1972.  60  p,  9  fig,  14  tab,  9  ref,  2  append. 

Descriptors:  'Groundwater  movement,  'Numeri- 
cal analysis,  'Flow  profiles,  'Underground 
streams,  'Computer  models,  Fluid  mechanics, 
Methodology,  Analytical  techniques,  Isobars,  Oil 
reservoirs,  Input-output  analysis,  Equations, 
Computer  programs,  Model  studies,  Hydraulic 
models,  Aquifer  characteristics. 
Identifiers:  Isopressure,  Fluid  flow,  Streamlines. 


A  numerical  method  is  presented  to  calculate  the 
isopressure  (isobar)  lines  and  streamlines  for  an 
oilfield  from  the  pressure  distribution.  A 
knowledge  of  these  lines  is  useful  in  the  study  of 
the  flow  of  fluids  in  underground  reservoirs,  espe- 
cially for  those  containing  gaseous  and/or  liquid 
hydrocarbons.  This  work  was  done  primarily  to 
enable  determination  of  the  shape  factors  needed 
in  the  calculation  of  petroleum  reservoir  per- 
formance. However,  it  has  application  for  the  flow 
of  water  in  aquifers,  or  electricity  or  heat  in  odd- 
shaped  geometry.  Techniques  previously 
developed  were  used  to  calculate  the  pressure  dis- 
tribution. From  this  pressure  distribution,  the 
isopressure  lines  were  calculated.  Then  by  succes- 
sively projecting  orthogonal  lines  from  one 
isopressure  line  to  another,  the  streamlines  are 
determined.  From  the  coordinates  of  the  isopres- 
sures  and  the  streamlines,  the  shape  factors  can  be 
determined  by  a  published  method.  Computer 
methods  are  presented  to  calculate  the  streamlines 
and  isopressures  for  any  well-spacing  pattern  ex- 
isting within  a  field  with  multiple  wells.  The 
method  reproduces  the  flow  net  for  several  well 
configurations  having  extensive  geometrical  varia- 
tions. (Woodard-USGS) 
W72-09754 


USE  OF  GROUNDWATER  FOR  IRRIGATION 
IN  CLAY  COUNTY,  NEBRASKA,  1970, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09756 


WATER  RESOURCES  OF  CLAY,  GREENE, 
CRAIGHEAD,  AND  POINSETT  COUNTIES,  AR- 
KANSAS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09764 


ANALYSIS  OF  THE  GROUND-WATER 
SYSTEM  BY  ELECTRICAL-ANALOG  MODEL, 
AVRA  VALLEY,  PIMA  AND  PDVAL  COUNTIES, 
ARIZONA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09765 


WATER    RESOURCES    INVESTIGATIONS    IN 
MISSOURI,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09766 


WATER    RESOURCES    INVESTIGATIONS    EN 
NEW  JERSEY,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09767 


WATER    RESOURCES    INVESTIGATIONS    IN 
MINNESOTA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09768 


GROUND-WATER  HYDRAULICS, 

Geological  Survey,  Washington,  D.C. 

S.  W.  Lohman. 

Available   from   GPO,   Washington,   D.C.   20402 

Price  $2.00.  Geological  Survey  Professional  Paper 

708,  1972. 70  p,  47  fig,  9  plate,  19  tab,  1 16  ref. 

Descriptors:  'Hydrogeology,  'Groundwater 
movement,  'Water  yield,  'Water  wells,  'Aquifer 
testing,  Drawdown,  Permeability,  Hydraulic  con- 
ductivity, Porosity,  Safe  yield.  Aquifer  charac- 
teristics, Unsteady  flow,  Steady  flow,  Saturated 
flow,  Unsaturated  flow,  Artesian  aquifers,  Con- 
fined water,  Hydraulics. 
Identifiers:  'Groundwater  hydraulics. 
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The  worth  of  an  aquifer  as  a  source  of  water  de- 
pends largely  upon  two  inherent  characteristics- 
its  ability  to  store  and  to  transmit  water.  Thorough 
knowledge  of  the  geologic  framework  is  essential 
to  understand  the  operation  of  the  natural  plumb- 
ing system  within  it.  Groundwater  hydraulics  is 
concerned  with  the  natural  or  induced  movement 
of  water  through  permeable  rock  formations.  The 
principal  method  of  analysis  in  groundwater 
hydraulics  is  the  application,  generally  by  field 
tests  of  discharging  wells,  of  equations  derived  for 
particular  boundary  conditions.  The  essence  of 
many  of  these  is  presented  and  briefly  discussed. 
Nine  plates  and  three  figures  of  type-curves  are 
reproduced  at  scales  to  fit  readily  available 
logarithmic  or  semilogarithmic  translucent  graph 
paper,  and  most  of  the  data  plots  also  are 
reproduced  at  scales  to  fit  the  proper  type-curves. 
All  the  given  type-curves  may  be  used  in  the  solu- 
tion of  actual  field  problems.  (Knapp-USGS) 
W72-09769 

2G.  Water  in  Soils 


A  TEST  OF  THE  UNIQUENESS  OF  THE  SOIL 
MOISTURE  CHARACTERISTIC  DURING 
TRANSIENT,  NONHYSTERETIC  FLOW  OF 
WATER  IN  A  RIGID  SOIL, 

Sydney  Univ.  (Australia).  Dept.  of  Soil  Science. 

D.  E.  Smiles,  Michel  Vauclin,  and  Georges 

Vachaud. 

Soil  Science  Society  of  America  Proceedings  35 

(4):  534-539.  1971.  nius. 

Descriptors:  *Soil  moisture,  Diffusion,  Flow, 
Soils,  Sorption. 

Simultaneous  and  nondestructive  measurements 
of  water  content  and  potential  at  a  number  of 
points  in  a  horizontal  column  of  rigid  sand  indicate 
that  during  desorption  the  moisture  characteristic 
is  not  unique  throughout  the  column.  The  effect 
does  not  appear  to  be  hysteretic,  nor  does  it  arise 
because  of  inhomogeneity  in  the  column  or  in- 
adequate ventilation.  The  effect  was  not  observed 
during  sorption. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09183 


ESTIMATING    SOIL    MOISTURE   DEPLETION 
FROM  CLIMATE,  CROP  AND  SOIL  DATA, 

Agricultural  Research  Service,  Kimberly,  Idaho. 
Snake  River  Research  Center. 
M.  E.  Jensen,  J.  L.  Wright,  and  B.  J.  Pratt. 
American     Society     of     Agricultural     Engineers 
Transactions,  Vol  14,  No  5,  p  954-959,  September- 
October  1971.  2  fig,  33  ref. 

Descriptors:  'Irrigation  programs,  'Computer 
programs,  *Soil  moisture,  'Irrigation  efficiency, 
♦Water  requirements,  Soil-water-plant  relation- 
ships. Water  management  (Applied),  Evapotrans- 
piration. 
Identifiers:  Irrigation  scheduling. 

One  of  the  greatest  potential  applications  of 
evapotranspiration  technology  is  in  the  manage- 
ment of  irrigation  farms.  User-oriented 
methodology  was  developed  to  provide  additional 
information  to  the  irrigation  farm  manager.  The 
procedure  is  based  on  estimating  soil  moisture 
depletion  from  climate,  soil  and  crop  data.  Esti- 
mates of  soil  moisture  depletion  are  provided  for 
each  field  for  each  day  of  the  growing  season. 
Estimates  of  daily  depletions  of  soil  moisture 
within  10  percent  or  possibly  15  percent,  which 
usually  results  in  better  accuracy  over  10-  to  20- 
day  periods,  are  adequate.  As  a  result,  the  timing 
of  an  irrigation  will  be  within  1  day  with  10-day 
frequencies  or  2  to  3  days  for  20-  to  30-day 
frequencies.  (Knapp-USGS) 
W72-09223 


WATER    TABLE    DRAWDOWN    AROUND    AN 
OPEN  DITCH  IN  ORGANIC  SOILS, 

North  Central  Forest  Experiment  Station,  Grand 

Rapids,  Minn.  Northern  Conifers  Lab. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09268 


TWO-  AND  THREE-DIMENSIONAL  INFILTRA- 
TION: SEEPAGE  FROM  IRRIGATION  CHAN- 
NELS AND  INFILTROMETER  RINGS, 

Agricultural  Research  Council,   Cambridge  (En- 
gland). Unit  of  Soil  Physics. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09270 


AVAILABLE    SOIL    WATER:    TIME-DISTRIB- 
UTION IN  A  WARM  SEASON  RANGELAND, 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W2-09271 


SOIL  NITROGEN  CYCLE-A  BD3LIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-209  931,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Water  Resources  Scientific  Informa- 
tion Center  WRSIC  72-208 ,  April  1 972.  288  p. 

Descriptors:  'Nitrogen  cycle,  'Soil  gases, 
'Bibliographies,  'Abstracts,  Information 

retrieval,  Digital  computers,  Publications,  Am- 
monia, Farm  wastes,  Fertilizers,  Soil  chemistry, 
Water  pollution  sources,  Leaching,  Irrigation 
practices,  Nitrates,  Organic  matter. 

The  bibliography  contains  201  abstracts  with  full 
citation  details  for  selected  reports,  journal  arti- 
cles, and  various  documents  dealing  with  the  soil 
nitrogen  cycle  published  mostly  since  1965.  A 
majority  of  the  documents  are  concerned  with 
nitrogen  in  the  soil  as  a  water  pollutant  from  such 
sources  as  surface  water  runoff,  farm  wastes,  etc. 
Compiled  from  a  computerized  information  base 
containing  35,675  abstracts  at  search  time,  the 
bibliography  is  representative  of  the  subject 
material  contained  in  the  journal  'Selected  Water 
Resources  Abstracts'  through  December  15,  1971 
(Volume  4,  Number  24).  A  comprehensive  index  is 
given  that  represents  all  the  descriptors  and 
identifiers  used  to  index  the  various  papers  and 
documents  represented  by  the  abstracts  in  the 
bibliography.  The  abstracts  are  arranged  in 
ascending  WRSIC  Accession  Number  sequence. 
(Lang-USGS) 
W72-09299 


THE  DETERMINATION  OF  LEAD  AND  CAD- 
MHJM  IN  SOILS  AND  LEAVES  BY  ATOMIC 
ABSORPTION  SPECTROSCOPY, 

Perkin-Elmer  Corp.,  Norwalk,  Conn. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-09331 


BIOGEOCHEMICAL  SOURCES  OF  IODINE 
AND  COBALT  IN  MOLDAVIA  (BIOGEOK- 
HIMICHESKIYE  PROVINTSII  YODA  I  KOBAL- 
TA  V  MOLDAVII), 

Kishinev  Botanical  Garden  (USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09643 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  SANDOVAL  AND 
LOS  ALAMOS  COUNTIES, 

New    Mexico    Agricultural    Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09658 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  CHAVES  COUN- 
TY, 

New    Mexico   Agricultural    Experiment    Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09659 


SOU.   ASSOCIATIONS   AND   LAND   CLASSIFI- 
CATION FOR  IRRIGATION,  GRANT  COUNTY, 

New    Mexico    Agricultural    Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09660 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  MORA  COUNTY, 

New    Mexico    Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09661 


SODL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  DE  BACA  COUN- 
TY, 

New    Mexico    Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09662 


LAND   CLASSD7ICATION   FOR   IRRIGATION, 
ROOSEVELT  COUNTY, 

New    Mexico    Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09663 


LAND   CLASSIFICATION   FOR   IRRIGATION, 
TORRANCE  COUNTY, 

New    Mexico   Agricultural    Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09664 


SOD1   ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  QUAY  COUNTY, 

New    Mexico    Agricultural   Experiment    Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09665 


EMANATIONS  FROM  SOIL  AS  A  FUNCTION 
OF  MOISTURE  CONTENT  (ZAVISIMOST' 
EMANIROVANIYA  POCHV  OT  VLAZHNOSTI), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Geok- 
himii  i  Analiticheskoi  Khimii. 
N.  G.  Morozova,  and  I.  A.  Mukhraneli. 
Pochvovedeniye,  No  9,  p  85-90,  September  1971.  2 
fig,  1  tab,  10  ref. 

Descriptors:  'Soil  chemistry,  'Soil  gases, 
'Moisture  content,  Soil  types,  Loam,  Calcareous 
soils,  Pores,  Variability,  Analytical  techniques, 
Equipment. 

Identifiers:  'USSR,  'Estonian  SSR,  'Soil  emana- 
tions, 'Radon,  'Thoron,  Soil  air,  Hygroscopicity. 

Loam  and  Sod-Calcareous  sandy  soil  of  the 
Estonian  SSR  were  studied  for  changes  in  the 
coefficients  of  radon  and  thoron  emanations  at 
moisture  contents  from  0  to  40%.  Variations  in 
emanation  coefficients  follow  a  pattern  identified 
with  soil  moisture  contents  of  0%  (absolutely  dry 
soil);  5%-10%  (air-dry  soil)  to  20%;  20%-30%;  and 
greater  than  30%.  The  sharpest  increase  in  radon 
and  thoron  values  occurs  when  soil  moisture  con- 
tent changes  from  the  absolutely  dry  to  air-dry 
state  or  maximum  hygToscopicity  of  the  soil.  In  the 
5%-10%  moisture  range,  the  emanation  coefficient 
increases  slightly.  For  radon,  the  value  of  the 
emanation  coefficient  is  constant  when  moisture 
contents  are  5%,  10%-30%,  AND  40%,  and  for 
thoron  when  moisture  contents  are  5%,  10%-20%, 
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and  25%.  A  decrease  in  emanation  coefficients  at 
moisture  contents  of  >  25%  and  30%  is  related  to 
filling  of  soil  pores  with  water.  Changes  in  radon 
emanation  coefficients  are  gradual  and  those  of 
thoron,  jumplike.  Chemical  inertness  of  radon  and 
thoron  and  constancy  of  radon  and  thoron  values 
at  normal  moisture  content  make  them  valuable  in- 
dicators in  studies  of  C02  liberation  from  soil.  The 
'breathing'  regime  of  soil  can  be  determined  to  a 
depth  of  3  m  on  the  basis  of  radon/thoron  relations 
in  soil  air  at  moisture  contents  ranging  between  5% 
and  20%.  (Josefson-USGS) 
W72-09742 


OXIDATION-REDUCTION  CONDITIONS  IN  IR- 
RIGATED SOILS  OF  THE  TASHKENT  OASIS 
(OB  OSOBENNOSTYAKH  OKISLITEL'NO- 
-VOSSTANOVITEL'NYKH  USLOVIY 

OROSHAYEMYKH  POCHV  TASHKENT- 
SKOGO  OAZISA), 

Ministerstvo  Selskogo  Khozyaistva  Uzbek  SSR, 
Tashkent.  Institut  Pochvovedeniya. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-09743 


CHANGE  IN  PROPERTIES  OF  CHERNOZEMS 
OF  THE  DNEPROPETROVSK  OBLAST  AS  A 
RESULT  OF  EROSION  (IZMENENIYE 
SVOYSTV  CHERNOZEMOV  DNEPROPETROV- 
SKOY  OBLASTI  V  REZUL'TATE  EROZH), 
N.  F.  Benedichuk,  and  V.  M.  Krut'. 
Pochvovedeniye,  No  9,  p  18-22,  September  1971.  6 
tab,  4  ref. 

Descriptors:  *Soil  science,  *Soil  properties,  *Soil 
erosion,  *Erosion  control,  *Chernozems,  Fertili- 
ty, Soil  density,  Bulk  density,  Porosity,  Permea- 
bility, Moisture  content,  Wilting  point,  Water 
storage,  Humus,  Nutrients,  Nitrogen, 
Phosphorus,  Farms. 

Identifiers:  'USSR,  'Dnepropetrovsk  Oblast, 
•Water erosion,  *Erodibility. 

Agrochemical  and  hydrophysical  soil  studies  were 
conducted  on  key  farm  plots  in  the 
Dnepropetrovsk  Oblast  in  1965-1970  to  find  better 
ways  of  controlling  water  erosion  and  of  increas- 
ing productivity  of  eroded  soils.  The  soil  cover 
consisted  of  moderately  thick,  medium  loam  Ordi- 
nary Chernozems  with  low  humus  content.  The 
humus  horizon  in  slightly  eroded  Chernozem  was 
5-13  cm  thinner  than  in  uneroded  Chernozem  and 
was  practically  nonexistent  in  moderately  and 
severely  eroded  Chernozems.  The  nutrient  content 
in  moderately  and  severely  eroded  soils  was  1.2-2 
times  less  than  that  in  uneroded  soils.  Density  of 
Chernozems  increased  with  increase  in  erodibility, 
while  their  porosity,  water  permeability,  and  total 
and  available  moisture  contents  decreased.  (Josef- 
son-USGS) 
W72-09744 


MOISTURE  VARIATIONS  IN  A  MODEL  SOD- 

-PODZOLIC         SOIL        (O        NEKOTORYKH 

ZAKONOMERNOSTYAKH       VAR'IROVANIYA 

VLAZHNOSTI  V  MODEL'NOY  DERNOVO-PO- 

DZOLISTOY  POCHVE), 

Moscow  State  Univ.  (USSR).  Faculty  of  Biology 

and  Soil  Science. 

N.  S.  Oreshkina. 

Pochvovedeniye,  No  9,  p  91-99,  September  1971.  3 

fig,  4  tab,  1 1  ref. 

Descriptors:  *Soil  physics,  'Soil  moisture, 
•Moisture  content,  'Podzols,  Soil  profiles,  Soil 
structure,  Soil  properties,  Soil  water,  Hygroscopic 
water,  Wilting  point,  Water  loss,  Spring,  Summer, 
Dry  seasons,  Variability,  Probability,  Model  stu- 
dies, On-site  investigations. 

Identifiers:  *USSR,  'Moscow  Oblast,  'Sod-Pod- 
zolic  soils,  Hygroscopicity. 

Field  experiments  were  carried  out  in  1965-69  in 
the  Lenin  Hills  near  Moscow  to  study  the  relation 
of  soil  moisture  variations  to  moisture  content, 
depth,  and  makeup  of  soil  horizons  and  rate  of  soil 


water  loss.  Variations  in  moisture  content  of  the 
upper  3  genetic  horizons  of  a  model  Sod-Podzolic 
soil  obey  the  law  of  normal  distribution,  the 
moisture  content  differences  between  horizons 
being  minimal  in  spring  and  considerable  in 
summer.  To  obtain  the  average  moisture  content 
with  an  accuracy  of  90%  (P=0.95),  determinations 
must  be  replicated  4-5  times  for  the  A  plow 
horizon,  3-4  times  for  the  B  sub  1  horizon,  and  3 
times  for  the  B  sub  2  horizon  in  spring  and  13-14, 
7-8,  and  3-4  times,  respectively,  in  summer.  (Josef- 
son-USGS) 
W72-09748 


MOISTURE  CONTENT  OF  HUMMOCKY 
SANDS  UNDER  PINE  PLANTINGS  IN  THE 
MIDDLE  DON  REGION  (VLAZHNOST*- 
BUGRISTYKH  PESKOV  POD  SOSNOVYMI 
NASAZHDENIYAMI  NA  SREDNEM  DONU), 
Vsesoyuznyi  Nauchno-Issledovatelskii  Institut 
Agrolesomelioratsii,  Moscow  (USSR). 
N.  S.  Zyuz'. 

Pochvovedeniye,   No  9,   p    100-107,   September 
1971.  2  fig,  3  tab,  10  ref. 

Descriptors:  *Soil  physics,  *Soil  moisture, 
•Moisture  content,  *Sands,  *Pine  trees,  Root 
zone,  Moisture  availability,  Moisture  deficit, 
Groundwater,  Water  storage,  Water  loss,  Surface 
runoff,  Snowmelt,  Melt  water,  Precipitation  (At- 
mospheric), Topography,  Soil  profiles,  Impervi- 
ous soils,  Blowouts,  Seasonal. 
Identifiers:  *USSR,  *Don  River,  *Hummocks, 
Deflation  basins. 

Investigations  were  conducted  in  1965-67  in  the  re- 
gion of  the  Middle  Don  to  study  the  dynamics  of 
water  in  medium  to  fine  quartz  hummocky  sands 
under  a  stand  of  51-  to  54-year-old  pine.  Redis- 
tribution of  precipitation  through  surface  runoff 
plays  an  important  part  in  the  water  regime  of  the 
sands.  As  much  as  two-thirds  of  the  melt  water 
runs  off  aeolian  hummocks,  where  a  periodic 
evapotranspiration  type  of  water  regime  is  formed. 
The  amount  of  water,  which  collects  in  deflation 
basins,  is  1 .5-2  times  the  total  annual  precipitation, 
and  most  of  it  replenishes  the  groundwater  supply. 
When  impervious  horizons  are  deep,  this  water 
becomes  unavailable  to  trees.  For  sands  of  the 
Middle  Don,  this  represents  an  annual  water  loss 
of  about  500-1 ,000  cu  m/ha.  (Josefson-USGS) 
W72-09749 


EFFECTS  OF  IRRIGATION  ON  SALT  REGIME 
OF  DARK-CHESTNUT  TERRACE  SOILS  IN 
THE  TRANSVOLGA  REGION  (VLIYANIYE 
OROSHENIYA  NA  SOLEVOY  REZHIM  TER- 
RASOVYKH  TEMNO-KASHTANOVYKH 

POCHV  ZAVOLZH'YA), 
For  primary  bibliographic  entry  see  Field  03F. 
W72-09751 


EFFECT  OF  ELEVATION  AND  RAINFALL  ON 
THE  PHYSICOCHEMICAL  PROPERTIES  OF 
THE  SOILS  OF  THE  HIGH  RANGES  OF 
KERALA, 

Central  Rice  Research  Station,  Shoranur  (India). 
K.  Nair,  and  M.  M.  Koshy. 
Agr  Res  J  Kerala.  Vol  8,  No  1 ,  p  29-38. 1970. 
Identifiers:  Clay,  Distribution,  *Elevation,  Kerala 
(India),   Leaching,   Minerals,   'Rainfall,   Ranges, 
•Soil  properties,  Translocation. 

The  surface  horizon  generally  contains  the  max- 
imum amount  of  clay  which  decreases  with  depth 
down  the  profile.  The  translocation  of  clay  is  max- 
imum in  soils  at  an  elevation  of  1200  m  where  rain- 
fall and  soil  acidity  are  highest.  Significant  positive 
correlation  exists  between  elevation  and  C  and  N 
contents.  The  surface  soils  generally  show  a  higher 
content  of  P  than  the  corresponding  sub-soil.  Posi- 
tive correlation  exists  between  the  P  content  and 
organic  matter  in  the  soil  from  elevations  of  600- 
1500  m.  The  sesquioxides  are  leached  downwards 
from  the  surface  soils  at  all  elevations  except  in 
the  soils  at  1800-2100  m.  The  Ca  content  is  highest 


in  surface  soils;  it  decreases  down  the  profile  at  all 
elevations.  The  Mg  content  of  the  soil  is  inversely 
proportional  to  rainfall.  The  1200-m  elevation  is 
critical,  most  of  the  soil  properties  being  either 
maximum  or  minimum  at  this  elevations-Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-09774 


INFLUENCE     OF     SOIL      WATER     MATRIC 

POTENTIAL  AND  HYDRAULIC  CONDUCTIVI- 

TY  ON  THE  GERMINATION  OF  RAPE  (BRAS- 

SICA  NAPUS  L.), 

University    of   the    South    Pacific,    Suva    (Fiji). 

School  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Fk      03F. 

W72-09780 


2H.  Lakes 


WATER  POLLUTION  IN  DELHI  LAKES, 

Delhi  Univ.  (India).  Dept.  of  Botany 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09175 


CAUSES  OF  NUMBER  VARIATION  IN 
REPLENISHMENT  OF  THE  KAKHOVKA 
RESERVOIR  CARP  SCHOOL,  (IN  RUSSIAN), 

Ukrainian  Research  Inst,  of  the   Fish  Industry, 

Kiev  (USSR). 

S.  P.  Ozinkovskaya. 

Gidrobiologicheskii  Zhumal  6  (3):  112-115.  1970. 

Descriptors:   Biomass,  *Carp,  Fish  populations, 
Zooplankton,  Fish  food  organisms,  Larvae. 
Identifiers:  Kakhovka  Reservoir  (USSR). 

The  population  of  the  generations  of  Azov  kilka 
(tiulka)  is  determined  finally  between  prelarval 
and  larval  stages.  In  this  period  latent  anomalies 
preventing  the  transfer  of  larvae  to  active  feeding 
occur.  The  concentration  and  accessibility  of 
nutrient  organisms  is  important.  The  relation  of 
variations  in  the  biomass  of  zooplankton  and  the 
number  of  larvae  was  confirmed.  During  evalua- 
tion of  the  tendency  for  variations  in  reserves,  the 
age  distribution  of  the  school,  changes  in  the  size 
of  the  annual  brood  and  the  number  of  larvae  must 
be  considered— Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09202 


EFFECTS  OF  SOUTH  SHORE  DRAINAGE 
BASINS  AND  CLAY  EROSION  ON  THE  PHYSI- 
CAL AND  CHEMICAL  LIMNOLOGY  OF 
WESTERN  LAKE  SUPERIOR, 

Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

D.  A.  Bahnick,  A.  B.  Dickas,  J.  W.  Horton,  and  R. 
K.  Roubal. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  8%.  Wisconsin  Water 
Resources  Center,  Madison.  Technical  Comple- 
tion Report,  1972.  35  p,  2  fig,  7  tab,  17  ref.  OWF' 
A-034-WISU). 

Descriptors:  Water  quality,  'Sediment  distribu- 
tion, *Erosion,  'Clays,  'Discharge  (Water), 
'Nitrogen,  'Phosphorus,  'Iron,  'Turbidity, 
Lakes,  Wisconsin,  'Lake  Superior,  'Bottom  sedi- 
ments, Lake  sediments,  'Drainage  effects. 
Identifiers:  'Pleistocene  red  clay. 

The  study  area  extends  from  Superior,  Wisconsin, 
to  Amnicon  Point,  Wisconsin,  a  distance  of  eight 
miles.  Sampling  was  enacted  on  lake  waters  from 
the  shoreline  out  to  a  distance  of  one  mile.  This  re- 
gion of  the  lake  receives  extensive  amounts  of 
Pleistocene  red  clay  due  to  erosion  and  is  subject 
to  discharge  from  bordering  streams  and  from  the 
Duluth-Superior  harbor.  Additional  studies  were 
made  at  a  deep  water  site  located  five  miles  out 
from  the  shoreline  of  the  study  area.  Water  sam- 
ples were  obtained  under  conditions  of  varying 
turbidity    of    the    waters    (varying    amounts    of 


i 


se 

5* 
i 

•rcn 

*    •' 

:s 

v.-. 

R 


arc 


15 


Field  02— WATER  CYCLE 
Group  2H — Lakes 


si 


•HI 

ill! 

<■  ii 
■>  ii 

u 

!!! 

: 

ill! 

<■  ii 


II 
iii 


suspended  solids).  The  waters  in  the  study  area 
varied  in  amounts  of  suspended  solids  from  3  to  60 
ppm  as  compared  to  0.2  to  0.5  ppm  found  in  the 
open  waters  of  Lake  Superior.  Calcium,  hardness, 
and  alkalinity  under  specific  conditions  of  the 
waters  in  the  study  area  were  higher  when  large 
amounts  of  suspended  solids  were  present.  Iron 
and  total  phosphate  concentrations  are  high  in  the 
study  area  (with  a  direct  correlation  between  the 
two  parameters)  as  compared  to  open  lake  waters. 
The  concentrations  of  iron  and  phosphate  are  par- 
ticularly high  in  the  early  summer.  Bottom  sedi- 
ment samples  in  the  study  area  indicate  fine  sands 
predonv-  '  .  (0.25  to  0.125  mm  in  diameter),  with 
the  normal  spread  extending  from  coarse  sand 
through  the  lower  limits  of  very  fine  sand.  In  fact, 
no  clearly  established  clay  or  mud  bottom  was 
recognized  during  the  entire  field  sampling  ses- 
sion. The  principal  source  of  suspended  clay  is 
from  drainage  waters  eroding  red  clay  containing 
basins  and  from  storm  wave  action  along  the  Val- 
ders  Clay  outcrops. 
W72-09238 


NEW   GENETIC   TYPE  OF  TIN   PLACERS   IN 

THE      NORTHEASTERN       YAKUTSK      ASSR 

(NOVYY  GENETICHESKIY  TIP 

OLOVONOSNYKH     ROSSYPEY     V     SEVERO- 

-VOSTOCHNOY  YAKUTH), 

Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 

Mineralnogo  Syrya,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09283 


GEOLOGIC  AGE  OF  ANCIENT  LAKE  SEDI- 
MENTS OF  THE  MOLOGO-SHEKSNA  DEPRES- 
SION (O  GEOLOGICHESKOM  VOZRASTE 
DREVNEOZERNYKH  OTLOZHENIY 

MOLOGO-SHEKSNINSKOY  NIZINY), 
Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Institut. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-09284 


GREAT   LAKES   HYDROLOGY   BY   MONTHS, 
1946-1965, 

Illinois  Univ  ,  Urbana.  Water  Resources  Center. 
D.  M.  A.  Jones,  and  D.  D.  Meredith. 
A.t'.ilable  from  the  National  Technical  Informa- 
tion Service  as  PB-209  930,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Illinois  Water  Resources 
Center,  Urbana,  Research  Report  No  53,  1972.  59 
p,  5  fig,  20  tab,  26  ref.  OWRR  B-035-ILL  (2). 

Descriptors:      *Great      Lakes,      *Precipitation, 
*Hydrologic      budget.      Evaporation,      *Runoff 
forecasting,   Water  balance,    "Lakes,   'Isohyets, 
♦Estimating,  Lake  basins,  Water  supply. 
Identifiers:  *Isopleth  mapping. 

Monthly  estimates  of  precipitation  on  each  lake, 
evaporation  from  each  lake  surface,  and  runoff 
into  each  lake  from  surrounding  land  areas  are 
developed  for  the  Great  Lakes  for  calendar  years 
1946  through  1965.  Overtake  precipitation  is  esti- 
mated by  extrapolation  of  the  land  isohyetal  pat- 
terns multiplied  by  lake-land  ratios  as  established 
from  island-shore  stations.  Evaporation  by  months 
is  calculated  using  the  mass  transfer  method.  An 
isopleth  mapping  technique  is  used  to  estimate  the 
runoff.  The  net  basin  supply  for  a  lake  is  equal  to 
the  total  runoff  plus  the  precipitation  on  the  lake 
surface  minus  the  evaporation  from  the  lake  sur- 
face. The  monthly  and  annual  net  basin  supplies 
for  each  lake  are  determined  from  the  estimated 
values  of  runoff,  precipitation,  and  evaporation 
and  are  compared  with  the  monthly  and  annual  net 
basin  supplies  as  reported  by  the  Army  Coprs  of 
Engineers.  The  estimated  20  year  mean  annual  net 
basin  supply  for  all  lakes  is  about  6  percent  less 
than  the  value  reported  by  the  Army  Corps  of  En- 
gineers. 
W72-09298 


DRJRNAL  UPTAKE  OF  N03  AND  NH4  BY  A 
CERATOPHYLLUM-PERIPHYTON  COMMUNI- 
TY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09406 


ENVIRONMENTAL  CONTROL  OF  THE 
ABUNDANCE  AND  DISTRIBUTION  OF  THE 
CHYDORDD  CLADOCERA, 

Academy  of  Natural  Sciences  of  Philadelphia,  Pa. 
Dept.  of  Limnology. 
C.  A.  Goulden. 

Limnology  and  Oceanography,  Vol  16,  No  2,  p 
320-331, 1971,  IUus. 

Identifiers:  Abundance,  Chydorid,  "Crustaceans, 
Distribution,  *Midges,  'Population,  Seasonal, 
Tanypodine,  Aquatic  life,  "Environmental  con- 
trol. 

Littoral  populations  of  chydorid  Cladocera  were 
studied  in  1968  and  1969  at  3  collection  areas  in 
Lake  Lacawac,  Pennsylvania.  The  station  on  the 
sandy  leeward  margin  of  the  lake  had  peak  popula- 
tions in  spring,  the  one  on  the  detritus  rich  wind- 
ward shore  peaked  in  late  summer  and  fall,  and  the 
one  at  the  interface  between  the  sandy  and 
detritus-rich  shores  had  peak  populations  in  both 
spring  and  fall.  At  all  areas  the  chydorids  were 
least  abundant  in  summer.  There  appeared  to  be 
ample  food  available  in  summer;  chydorids  were 
still  able  to  reproduce  after  water  temperatures 
had  reached  the  summer  maximum;  and  potential 
competitor  species  did  not  increase  as  chydorids 
decreased.  Observations  indicated  that  the 
summer  population  minimum  was  largely  caused 
by  predaceous  tanypodine  midges.  The  midges 
were  most  common,  and  the  number  of  chydorids 
in  their  guts  increased  just  before  major  chydorid 
population  declines.  The  midges  were  rare  or  ab- 
sent in  spring  and  fall  when  chydorids  were  most 
abundant.  Eight  spp.  of  tanypodines  were  found  in 
the  lake.  Three  were  common  from  mid-May  to 
June;  the  others  occurred  in  July.  The  first  pulse  of 
midges  in  June  devastated  the  chydorid  popula- 
tions. The  second  pulse  appeared  only  after  the 
chydorids  had  recovered  and  began  to  develop 
large  populations.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09458 


A  COMPARISON  OF  MASS-TRANSFER  AND 
CLIMATIC-INDEX  EVAPORATION  COMPU- 
TATIONS FROM  SMALL  RESERVOIRS  IN 
TEXAS, 

Geological  Survey,  Austin,  Tex. 

R.  O.  Hawkinson. 

Texas  Water  Development  Board,  Austin,  Report 

141,  February  1972.  10  p,  4  fig,  3  tab,  13  ref. 

Descriptors:  'Evaporation,  'Reservoirs,  'Mass 
transfer,  'Texas,  Analytical  techniques,  Correla- 
tion analysis,  Methodology,  Climatic  data, 
Hydrologic  budget.  Energy  budget,  Evaporation 
pans,  Data  collections,  Winds,  Temperature,  Hu- 
midity, Instrumentation,  Forecasting,  Mathemati- 
cal studies. 
Identifiers:  Computations. 

The  mass-transfer  method  of  determining 
evaporation  is  utilized  as  the  control  method  in  an 
evaluation  of  climatic-index  evaporation  data  pro- 
vided by  the  Texas  Water  Rights  Commission  for 
eight  floodwater-retarding  reservoirs  in  Texas. 
Data  were  collected  at  each  reservoir  at  various 
times  during  the  period  1960-68  by  the  U.S. 
Geological  Survey.  A  t-test  for  the  comparison  of 
means  of  two  sets  of  independent  observations 
was  used  to  determine  if  a  significant  difference 
existed  between  monthly  evaporation  rates  for 
bimonthly  periods  beginning  with  January  as  com- 
puted by  the  mass-transfer  method  and  by  the  cli- 
matic-index method.  No  significant  difference  at 
the  5  percent  level  was  found  between  the  two  sets 
of  data  during  any  of  the  2-month  periods.  Exclu- 
sion of  the  inconsistent  Calaveras  Creek  data  in- 


creased the  correlation  coefficient  between  mass- 
transfer  and  climatic-index  evaporation  data  from 
0.81  to  0.86.  Both  methods  are  assumed  to  provide 
an  equally  good  estimate  of  evaporation  from 
small  reservoirs.  (Woodard-USGS) 
W72-09555 


EMERGENCE  OF  CADDISFLIES  (TRICHOP- 
TERA)  AND  MAYFLIES  (EPHEMEROPTERA) 
FROM  HEMING  LAKE,  MANITOBA, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09570 


NITROGEN  FIXATION  BY  BACTERIA  IN 
LAKE  MIZE,  FLORIDA.  AND  IN  SOME 
LACUSTRINE  SEDIMENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09579 


RIVER  AND  LAKE  ICE  TERMINOLOGY, 

Foundation  of  Canada  Engineering  Corp.   Ltd., 

Toronto  (Ontario). 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09625 


TEMPERATURE  GRADIENTS  IN  A  LAKE  ICE 
COVER, 

Queen's  Univ.,  Kingston  (Ontario). 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09630 


PROBLEMS       IN       WATER       TOXICOLOGY 
(VOPROSY  VODNOY  TOKSIKOLOGD). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09646 


DETERMINATION    OF    THE    TOXICITY    OF 
CONTAMINATED         FRESHWATER         WITH 
RESPECT      TO      CERTAIN      HYDROBIONTS 
(OPREDELENIYE  TOKSICHNOSTI  ZAGRYAZ- 
NENNYKH  PRESNYKH  VOD  V  OTNOSHENII 
NEKOTORYKH  GH)ROBIONTOV), 
Moscow  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09649 


EFFECTS  OF  DDT  AND  HEXACHLORO- 
CYCLOHEXANE  ON  AQUATIC  ANIMALS  (K 
VOPROSU  O  VLIYANH  DDT  I  GEKSAK- 
HLORANA  NA  VODNYYE  ORGANIZMY), 

Dnepropetrovsk^'    Gosudarstvennyi     Universitet 

(USSR).  Institut  Gidrobiologii. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09652 


ECOLOGY  OF  THE  EPIPELIC  ALGAL  COM- 
MUNITIF.S  IN  MARION  LAKE,  BRITISH 
COLUMBIA, 

State  Univ.  Coll.,  Plattsburgh,  N.Y. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09681 


MATHEMATICAL  MODELS  FOR  THE  PRE- 
DICTION OF  THERMAL  ENERGY  CHANGES 
IN  IMPOUNDMENTS. 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 
Calif. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09727 


RESEARCH  ON  THE  PHYSICAL  ASPECTS  OF 
THERMAL  POLLUTION. 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-09728 


16 


WATER  CYCLE— Field  02 
Water  in  Plants— Group  21 


PLANT  INDICATORS  FOR  PH  AND  WATER 
LEVEL  IN  PEATLANDS  AT  CANDLE  LAKE, 
SASKATCHEWAN, 

Great    Lakes    Forestry    Research    Center,    Sault 

Sainte  Marie  (Ontario). 

J.  K.  Jeglum. 

Canadian  Journal  of  Botany,  Vol  49,  No  9,  p  1661- 

1676,1971. 

Identifiers:    Canada,   Candle   Lake,   Coefficient, 

♦Indicators,         Lakes,         Peatlands,         Plants, 

Saskatchewan,      Techniques,      'Water      levels, 

•Hydrogen   ion   concentration,    *  Soil-water-plant 

relationships. 

Quantitative  data  on  vegetation,  depth  to  water 
level,  and  pH  of  both  moist  peat  and  water  form 
113  stands  of  peatland  near  Candle  Lake, 
Saskatchewan,  are  used  to  demonstrate  relation- 
ships of  peatland  species  to  classes  of  pH  and 
depth  to  water  level,  and  to  recognize  plant  indica- 
tors for  the  various  classes.  Weighted  average  and 
similarity  coefficient  techniques  are  used  to  esti- 
mate pH  and  depth  to  water  level  from  total  spe- 
cies lists  and  restricted  lists  of  important  species. 
Total  species  lists,  combined  with  either  weighted 
average  or  similarity  coefficient  techniques,  yield 
indices  with  the  highest  correlations  with  the  true 
values  and  the  lowest  standard  errors  of  estimate. 
Depth  to  water  level  and  pH  are  recognized  as  2 
important  environmental  correlates  with  floristic 
and  vegetational  variation  in  peatlands.— Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-09730 


ELUTION  OF  MINERAL  COMPONENTS  OUT 
OF  DEAD  REED  PHRAGMITES  COMMUNIS 
TRIN, 

Polish  Academy  of  Sciences,  Warsaw.  Dept.  of 

Applied  Limnology. 

M.  Planter. 

Pol  Arch  Hydrobiol.  Vol  17,  No  3,  p  357-362.  1970. 

Illus. 

Identifiers:        *Elution,        Lakes,        'Minerals, 

Phragmites  communis  M,  *Reed  M. 

The  elution  of  mineral  components  out  of  ripe, 
dead  reed  into  water  in  a  lake  was  studied.  The  elu- 
tion rates  of  Na,  K,  Ca,  N-NH4  and  P04  were  dif- 
ferent.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09778 


URBAN  PUBLIC  POLICY  AND  POLITICAL  IN- 
STITUTIONS FOR  WATER-QUALITY 
MANAGEMENT  ON  LAKE  ERIE:  YEAR  ONE, 

Battelle  Columbus  Labs.,  Ohio. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09787 


21.  Water  in  Plants 


VEGETATION  STRIPES  ON  SHEET  WASH 
SURFACES, 

Hunting  Technical  Services  Lts.,  Boreham  Wood 
(England). 
L.  P.  White. 

Journal  of  Ecology,  Vol  59,  No  2.  p  615-622.  1971. 
□Jus. 

Identifiers:  Arid,  Climate,  Sheet  flow,  'Vegeta- 
tion, 'Vegetation  effects,  'Soil  surfaces. 

Striped  vegetation  patterns  occur  on  sheet  wash 
surfaces  of  the  arid  and  sub-arid  zones.  These  are 
smooth  surfaces  on  which  the  slope  is  too  slight 
for  rill  or  gully  erosion  and  run-off  occurs  as  sheet 
flow.  The  maximum  slope  on  which  stripes  have 
been  described  is  1  in  50;  most  are  on  slopes  of  1  in 
100  or  less.  Rainfall  in  these  areas  is  markedly 
seasonal.  The  maximum  for  any  occurrence  of 
stripes  is  750  mm  per  year  and  they  occur  in  areas 
with  50  mm  annual  rainfall.  The  stripes  are  not  due 
to  gross  soil  differences,  and  differences  in  soils 
between  the  vegetation  stripes  and  the  intervening 
lanes  are  due  entirely  to  the  influence  of  the 
vegetation.  Soils  within  stripes  have  thickened  A 
horizons  with  improved  permeability  and  surface 
moisture  penetration.  Some  have  surface  accumu- 


lations of  permeable  wind-blown  material  that  has 
been  trapped  by  the  vegetation.  In  some  cases 
there  is  a  marked  leaching  of  soluble  salts  within 
the  arcs  and  the  impression  of  carbonate  and  silica 
hardpans  has  been  described.  Different  factors 
have  initiated  the  patterns  in  different  areas.  At 
the  arid  margin  of  the  climatic  zone  in  which  the 
patterns  occur,  arcs  probably  originated  by  the  ex- 
tension of  scattered  individuals  or  colonies  on  land 
surfaces  previously  only  sparsely  vegetated.  At 
the  humid  margin  of  the  zone,  patterns  most 
probably  developed  by  the  coalescing  of  areas  of 
bare  ground  formed  by  faunal  activity.  The  pat- 
terns are  apparently  highly  stable  provided  that  en- 
vironmental conditions  remain  unchanged.  This 
does  not  necessarily  preclude  the  migration  of 
stripes  within  the  patterns,  or  local  re-orientation 
due  to  accident.  In  most  cases  the  vegetation  is 
probably  a  climatic  climax  or  grazing  sub-climax, 
and  severe  degradation  is  likely  to  take  place  if  the 
arcs  are  destroyed.  As  the  development  of  the  arcs 
is  conditional  upon  the  interaction  of  critical  cli- 
matic and  geomorphic  factors  they  are  likely  to 
have  been  in  existence  as  long  as  the  surfaces  on 
which  they  occur  have  been  subject  to  the  ap- 
propriate climatic  conditions. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09307 


PATTERN  IN  DESERT  PERENNIALS, 

Australian   National   Univ.,   Canberra.   Research 
School  of  Biological  Sciences. 
D.  J.  Anderson. 

Journal  of  Ecology.  Vol.  59,  No.  2,  p  555-560. 
1971. 

Identifiers:   'Desert,  Larrea  divaricata  D,   'Dis- 
tribution patterns,  'Perennials. 

Evidence  for  regularity  of  distribution  in  3  popula- 
tions of  desert  shrubs  is  reviewed  and  evaluated.  It 
is  argued  that  the  common  interpretation  of  the 
mechanism  underlying  distributional  regularity- 
competition  between  adjacent  shrubs  for  a  limited 
water  supply-is  not  justified  in  the  light  of  data 
available  for  pattern  in  Larrea  divaricata  popula- 
tions in  relation  to  mean  annual  rainfall.  Some  of 
the  assumptions  which  underlie  this  usual  in- 
terpretation are  reviewed  and  discussed. -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-09333 


PHYSICAL  AND  BIOTIC  FACTORS  AFFECT- 
ING EUXOA  SPECIES  ABUNDANCE  IN 
WESTERN  NORTH  AMERICA:  A  REGRESSION 
ANALYSIS, 

Department  of  Agriculture,  Ottawa  (Ontario).  En- 
tomology Research  Inst. 
D.  F.  Hardwick,  and  L.  P.  Lefkovitch. 
Canadian  Entomologist,  Vol  103,  No  9,  p  1217- 
1235.  1971.  Illus.  Map. 

Identifiers:  Abundance,  Biota,  'Euxoa,  North 
America,  Rainfall,  'Regression  analysis,  Tem- 
perature, 'Distribution. 

In  an  attempt  to  evaluate  the  importance  of  physi- 
cal and  biotic  factors  affecting  the  distribution  of 
species  of  the  cutworm  genus  Euxoa,  a  mul- 
tivariate regression  analysis,  as  based  on  a  light- 
trapping  survey  in  western  North  America,  was 
conducted.  The  possible  contributory  factors  have 
been  grouped  into  4  major  categories  relating  to 
geography,  habitat,  period  of  flight,  and  sample 
size.  Sample  size  is  a  composite  value  reflecting 
both  suitability  of  habitat  and  suitability  of 
weather  conditions  at  the  time  the  sample  was 
taken.  Geographic  factors  considered  were 
latitude,  altitude,  and  longitude;  habitat  factors 
were  mean  annual  temperature,  mean  July  tem- 
perature, mean  Jan.  temperature,  mean  annual 
rainfall  and  plant  form;  factors  relating  to  period 
of  flight  were  calendar  date,  mean  temperature  on 
date  of  sample,  photoperiod,  and  the  phenological 
date.  Except  for  photoperiod,  the  variables  listed 
were  considered  in  a  quadratic  as  well  as  a  natural 
function  in  the  regression  analysis.  With  the 
number  of  species  of  Euxoa  as  the  dependent  vari- 
able and  the  factors  listed  above  as  the  indepen- 


dent variables,  a  total  reduction  of  76.0%  in  the 
residual  variance  was  obtained.  When  only  4  varia- 
bles, sample  size,  mean  annual  temperature,  mean 
annual  rainfall,  and  phenological  data  were  em- 
ployed in  a  similar  regression  analysis,  however,  a 
reduction  of  68.7%  in  the  residual  variance  was  ob- 
tained. On  the  basis  of  present  evidence,  it  appears 
that  temperature  and  rainfall  are  primary  factors 
governing  the  abundance  of  species  of  Euxoa  in  a 
given  habitat. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09414 


ADVANCING  FRONTIERS  OF  PLANT 
SCIENCES,  VOL.  27.  A  WHOLE-SYSTEM  AP- 
PROACH TO  WATER  PHYSIOLOGY  IN 
PLANTS, 

J.J.  Oertli. 

Impex  India:  Delhi,  India.  1971.  200  p.  Illus. 
Identifiers:    Book,    Elongation,   Osmosis,    'Plant 
physiology.  Pressure,  Root  development,  Salinity, 
Transpiration,  Transport,  Moisture  stress. 

This  volume  of  the  series  provides  a  whole-system 
approach  to  water  physiology  in  plants.  The 
physiological  significance  of  such  properties  as 
cellular  water  content,  transpiration  rate  and  water 
potential  is  analyzed.  Cellular  water  conditions  are 
described  in  terms  of  independent  variables;  the 
results  are  applied  to  a  description  of  the:  develop- 
ment of  sub-optimal  moisture  conditions  with 
matric  and  osmotic  moisture  stress;  development 
of  root  pressure  and  related  phenomena;  active 
transport  of  water;  and  irreversible  cell  elongation. 
A  brief  account  of  the  thermodynamic  basis  of 
water  potentials  is  presented.  The  importance  of 
osmotic  effects  under  both  saline  and  non-saline 
conditions  is  underlined  by  the  fact  that  a  large 
portion  of  this  book  is  devoted  to  solute-water  in- 
teractions. An  extensive  bibliography  and  author 
and  subject  indexes  are  included. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09523 


THE  RESPONSES  OF  MOLINIA  CAERULEA 
AND  ERICA  TETRALIX  TO  SOIL  AERATION 
AND  RELATED  FACTORS.  HI.  EFFECTS  OF 
DIFFERENT  GAS  CONCENTRATIONS  ON 
GROWTH  IN  SOLUTION  CULTURE;  AND 
GENERAL  CONCLUSIONS, 
University  of  the  Panjab,  Lahore  (Pakistan).  Dept. 
of  Botany. 
K.  H.  Sheikh. 

Journal  of  Ecology.  Vol  158,  No.  1,  p  141-154. 
1970.  Illus. 

Identifiers:  'Aeration,  Calluna  vulgaris  D,  Car- 
bon, Competition,  Culture,  Erica  tetralix  D, 
'Gases,  Hydrogen,  Molinia  caerulea  M, 
Nutrients,  Oxide,  Oxygen,  Soils,  Sulfide,  Satu- 
rated soils,  'Plant  growth. 

In  experiments,  each  lasting  15  days,  M.  caerulea 
and  E.  tetralix  were  grown  separately  in  water  cul- 
tures supplied  with  factorial  combinations  of  4 
concentrations  of  02  (0,2,4  and  8%)  with  4  of 
either  C02  (2,4,8  and  16%)  or  H2S  (0.06,  0.12,  0.24 
and  0.48%).  These  concentrations  covered  the 
range  found  in  the  soil  water  samples  obtained 
from  the  wet-heath  sites  studied.  Methods  for  the 
control  and  maintenance  of  different  mixtures  of 
gases  are  described.  The  results  are  discussed  in 
the  light  of  previous  information.  The  findings  of 
other  papers  in  the  series  are  summarized.  E. 
tetralix  dominates  a  waterlogged  site,  such  as  the 
Valley-hog,  because  the  species  has  a  very  low 
nutrient  requirement  and  can,  therefore,  avoid 
competition  from  M.  caerulea  (and  Calluna  vul- 
garis) which  has  a  high  nutrient  requirement. 
Although  E.  tetralix  is  sensitive  to  poor  aeration,  it 
to  some  extent  evades  this  unfavorable  aspect  of 
the  habitat  because  of  its  shallow  root  system. 
Molinia  seems  to  be  better  adapted  than  Erica  to 
grow  with  its  roots  in  a  poorly  aerated  medium  if 
the  medium  also  contains  adequate  nutrients.  A 
badly  waterlogged  site,  such  as  the  Valley-hog,  is  a 
refuge  for  Erica  rather  than  a  site  which  provides 
optimum  soil  conditions  for  the  growth  of  the  spe- 
cies.-Copyright  1972,  Biological  Abstracts,  Inc. 


i 


ac 
;•: 
i 

to 

m 

» 

an 
9 


17 


Field  02— WATER  CYCLE 
Group  21 — Water  in  Plants 


11 : 

"H      || 

ii  i; 


■::: 

III  » 

il  it 

in  it 
i'i  ii 

;i  || 

iiil 

i«  i* 

■ 


W72-09572 


AN    ANALYSIS    OF   FOUR    TROPICAL    RAIN 
FOREST  SITES  IN  NEW  GUINEA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

K.  Paijmans. 

Journal  of  Ecology.  Vol.  58,  No  1,  p  77-101.  1970. 

Dlus.  Maps. 

Identifiers:    Araucaria    hunsteinii    G,    Diversity, 

•Rain  forests.  Girth,  Height,  New  Guinea,  Sites, 

Stratification,  Trees. 

The  plots,  2  ac  (0.8  ha)  each,  ranged  in  altitude 
from  1975  to  3700  ft  (600-1125  m).  Plots  1  and  2 
were  in  forest  on  moderately  steep  hill  slopes,  and 
Plots  3  and  4  on  a  gently  sloping  plateau  surface. 
Plot  4  was  on  the  break  of  slope  towards  a  nearly 
level  river  terrace.  Stratification  of  tree  heights 
was  studied  by  means  of  profile  diagrams,  height 
histograms,  and  graphs  showing  total  crown  width 
plotted  against  height  class.  With  the  exception  of 
a  dense  layer  of  small  trees  between  15  and  25  ft 
(5-8  m)  no  clear  evidence  of  layering  was  found.  A 
comparison  of  profile  diagrams  with  measure- 
ments made  during  and  after  felling  indicated  con- 
siderable errors  in  the  initial  diagrams.  Various 
structural  features,  notably  tree  density,  girth  dis- 
tribution and  buttressing,  are  correlated  with 
topography  and  showed  a  trend  from  Plots  1  and  2 
to  Plot  3  thence  to  Plot  4.  Araucaria  hunsteinii  in 
Plot  2  seems  an  element  additional  to  the  mixed 
broad-leaved  forest;  it  is  responsible  for  the  large 
number  of  trees  in  the  highest  height  class,  for  the 
high  average  girth,  and  for  a  total  basal  area  almost 
double  that  of  broad-leaved  forest  alone.  Exclud- 
ing Araucaria  from  Plot  2  for  the  sake  of  com- 
parison, Plot  4  had  the  highest  average  girth,  and 
the  lowest  number  trees,  while  basal  areas  did  not 
differ  greatly  between  plots.  The  relationship 
between  tree  girth  at  breast  height  and  crown 
width  proved  to  be  practically  linear  for  crown 
diameters  between  25  and  45  ft  (7.5-13.5  m),  and 
within  this  range  crown  diameters  are  from  23-24 
times  as  large  as  bole  diameters.  With  increasing 
tree  height  the  frequency  of  cylindrical  and  conical 
crowns  decreases,  and  that  of  round  and  flat 
crowns  increases.  The  percentage  of  cylindrical 
and  conical  crowns  is  positively  correlated  with 
tree  density.  The  number  of  species  per  2  ac  sam- 
ple plot  is  above  average  for  tropical  lowland  rain 
forest.  Additive  species/area  curves  show  little 
sign  of  flattening  out,  and  no  minimum  area  for 
adequate  sampling  could  be  established.  None  of 
the  plots  shows  family  or  species  dominance,  spe- 
cies diversity  between  plots  is  high,  and  the  flora 
seems  to  vary  continuously.  Most  species  tested 
for  group  forming  were  found  to  be  more  or  less 
randomly  distributed,  but  instances  of  pattern 
occur  in  each  plot. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09576 


SEASONAL  AND  DIURNAL  CHANGES  IN 
MOISTURE  CONTENTS  AND  WATER 
DEFICITS  OF  ENGELMANN  SPRUCE  NEE- 
DLES, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 

Mountain  Forest  and  Range  Experiment  Station. 

H.L.Gary. 

Botanical  Gazette,  Vol  132,  No  4,  p  327-332, 1971. 

Descriptors:  'Moisture  content,  'Moisture  deficit, 
♦Moisture  stress,  'Period  of  growth,  Plant 
physiology,  Translocation,  Transpiration,  Turgidi- 
ty,  Water  balance,  Water  loss,  New  Mexico, 
Rocky  Mountain  Region,  Pine  trees. 
Identifiers:  'Engelmann  spruce,  *Spruce  needles. 

Changes  in  moisture  contents,  dry  matter,  water 
components,  and  water  deficits  of  year-old  nee- 
dles from  20-year-old  Engelmann  spruce  (Picea 
engelmanni  Parry)  were  followed  for  1  year  in 
northern  New  Mexico.  Moisture  percentages 
reached  a  seasonal  high  in  March  and  a  low  before 
budbreak  in  June.  The  decline  was  associated 
primarily  with  an  increase   in  dry   matter.   Dry 


matter  then  declined  while  moisture  percentage  in- 
creased from  June  until  early  August.  Subsequent 
fluctuations  in  dry  matter  and  water  components 
were  minor.  Water  deficits  were  highest  during  the 
primary  growing  season  June  through  October. 
(Forest  Service) 
W72-09606 


VERTICAL  PROFILES  OF  WINDSPEED  IN  A 
PINE  STAND, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
J.  D.  Bergen. 

Forest  Science,  Vol  17,  No  3,  p  314-321,  1971.  7 
fig,  12ref. 

Descriptors:  *Winds,  'Meteorology,  'Flow 
characteristics,  Air  circulation,  Micrometeorolo- 
gy,  Climatology,  Fluid  friction,  Flow  rates,  Boun- 
dary layers,  Lodgepole  pine  trees. 

Simultaneous  measurements  of  windspeed  were 
made  at  six  heights  extending  to  the  top  of  a 
lodgepole  pine  stand.  These  profiles  were  mea- 
sured in  simultaneous  pairs,  using  movable  masts 
at  a  number  of  points  between  trees.  Associated 
windspeeds  and  air  temperatures  were  measured 
at  three  levels  above  the  canopy  at  a  fixed  loca- 
tion, together  with  above-canopy  wind  direction. 
The  data  indicate  that,  for  a  given  wind  direction 
and  position  in  the  stand,  the  windspeed  profile 
expressed  as  a  fraction  of  the  friction  velocity 
above  the  stand  is  invariant  for  a  relatively  wide 
range  of  windspeeds  above  the  canopy.  These 
scaled  profiles  are  combined  to  form  an  average 
local  maximum  speed  profile  for  the  stand.  Both 
point  profiles  and  the  combined  profile  show  a 
minimum  in  the  live  crown  and  a  subcanopy  max- 
imum. Average  differences  between  simultaneous 
profiles  were  about  10  percent  below  the  live 
canopy  and  20  percent  in  the  low-speed  canopy  re- 
gion. (Forest  Service) 
W72-09609 


PATTERNS  OF  USE  OF  A  FLOOD  PLAIN  BY 

ZAMB1AN  MAMMALS, 

Akron  Univ.,  Ohio.  Dept.  of  Biology. 

W.  Osborne  Sheppe. 

Ecological  Monographs,  Vol  41,  No  3,  p  179-205, 

1971,  Illus. 

Identifiers:    Aardvark,    Ants,    Crocodile,    Fish, 

•Flood     plains,     Frog,     Hippopotamus,     Kudu, 

Lechwe,        'Mammals,       Mastomys-Natalensis, 

Oryza-Barthii-M,  Otter,  Snakes,  Squirrel,  Vervet, 

Wildebeest,  Zambia,  Zebra. 

Every  year  the  Kafue  River,  a  main  tributary  of 
the  Zambezi  River,  Zambia,  floods  a  broad  level 
area,  the  Kafue  Flats,  to  a  depth  of  up  to  5  m  for 
several  months.  The  flats  are  235  km  long  and  up 
to  40  km  wide.  The  life  of  the  flats  is  conditioned 
primarily  by  the  alternating  rainy  and  dry  seasons 
and  by  the  floods.  About  80  cm  of  rain  falls  from 
Nov.  to  April.  The  Kafue  rises  slowly  during  the 
rains,  is  highest  in  May,  and  falls  during  the  latter 
part  of  the  dry  season.  Vegetation  is  composed 
primarily  of  grasses,  especially  Oryza  barthii. 
Because  of  the  abundant  water  the  primary 
productivity  of  the  flats  is  much  greater  than  that 
of  the  surrounding  woodlands.  Secondary  produc- 
tivity also  is  high.  Every  year  there  is  an  alteration 
of  aquatic  and  terrestrial  faunas.  During  the  floods 
fish  move  onto  the  flats  from  the  Kafue,  and  most 
spawning  takes  place  there.  Terrestrial  species  are 
driven  off,  but  as  the  floods  recede  they  reoccupy 
the  flood  plain  and  use  what  is  the  best  grazing  in 
the  region.  Large  mammals  find  shelter  in  tall 
stands  of  grass,  small  mammals  in  the  thick  mat  of 
vegetation  that  covers  much  of  the  ground  or  in 
the  deeply  cracked  soil.  There  is  a  gradient  in  use 
of  the  flood  plain:  some  species  (hippopotamus, 
otter)  always  stay  near  the  river  at  low  water, 
others  (lechwe,  zebra-wilde-beest)  go  for  varying 
distances  onto  it,  and  more  than  half  of  the  mam- 
mals (kudu,  squirrel,  vervet,  aardvark)  go  onto  it 
little,  if  at  all.  Failure  to  use  the  flood  plain  seems 
to  be  due  to  absence  of  suitable  habitats  or  food. 


The  most  abundant  large  mammal  on  the  flood 
plain  is  the  lechwe,  the  only  terrestrial  ungulate 
that  sometimes  feeds  in  the  floodwaters.  Several 
shrews  and  mice,  especially  Mastomys  natalensis, 
are  common  on  the  flood  plain  and  breed  there 
during  the  rains.  During  the  floods  they  leave  the 
flood  plain  or  take  refuge  on  natural  levees  along 
the  Kafue.  Large  populations  of  water  birds  are 
common.  Crocodile  and  monitor  live  near  the 
water's  edge  and  move  in  and  out  with  the  floods 
like  the  hippopotamus.  Some  snakes  are  common 
on  the  flats,  but  turtles  and  frogs  are  not.  Although 
ants  and  termites  are  abundant  in  the  surrounding 
region,  they  are  largely  excluded  from  the  flats  by 
the  floods. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-09724 


EFFECT  OF  OSMOTIC  AND  MATRIC  POTEN- 
TIALS ON  THE  AVAILABILITY  OF  WATER 
FOR  SEED  GERMINATION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 
Industry. 

J.  R.  McWilliam,  and  P.  J.  Phillips. 
Aust  J  Biol  Sci.  Vol  24,  No  3,  p  423-431.  1971.  Il- 
lus. 

Identifiers:  Absorption,  Drought,  *Germination, 
Grass-M,  'Matric  potential,  'Osmotic  potential, 
Phalaris-M,  Rye,  Seed,  Soils,  Stress,  Soil-water- 
plant  relationships. 

Under  special  conditions  where  soil-moisture  dif- 
fusivity  and  seed-soil  contact  are  nonlimiting,  the 
osmotic  and  matric  potentials  of  the  substrate 
were  found  to  be  equivalent  in  their  effect  on  the 
germination  of  seeds  of  ryegrass  and  dehulled 
phalaris  over  a  range  of  water  potentials  from  0  to 
15  bars.  However,  with  intact  phalaris  seeds  it  ap- 
pears that  the  seed  coat  constituents  show  a  large 
resistance  to  the  absorption  of  soil  water,  and 
under  these  conditions  the  equivalence  between 
osmotic  and  matric  potential  no  longer  holds,  and 
results  of  germination  under  osmotic  stress  must 
be  used  with  caution  in  predicting  the  germination 
behavior  of  seeds  in  dry  soil.  Germination  of  both 
species  declined  with  decreasing  potentials, 
although  ryegrass  was  more  tolerant  for  stress, 
and  there  was  significant  %  of  germination  of  this 
species  at  potentials  about  6  bars  below  that  which 
prevented  germination  of  phalaris.  While  the 
tolerance  of  moisture  stress  germination  may  be  1 
of  the  factors  contributing  to  the  relative  ease  of 
establishment  of  this  species  under  field  condi- 
tions, it  did  not  provide  a  reliable  index  of  drought 
tolerance  in  mature  plants.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09773 


MODEL  OF  PLANT  PRODUCTIVITY  AT 
LIMITED  WATER  SUPPLY  CONSIDERING 
ADAPTATION, 

Akademiya  Nauk  Estonskoi  SSR,  Tartu.  Institut 
Fiziki  i  Astronomii. 
H.  Moldau. 

Photosynthetica.  Vol  5,  No  I,  p  16-21. 1971.  Dlus. 
Identifiers:  Adaptation,  Competition,  'Model  stu- 
dies,      Photosynthesis,       'Plant      productivity. 
Respiration,  Stomata. 

Proceeding  from  the  principle  of  maximum 
productivity  and  from  the  equation  of  water 
balance  of  a  plant,  a  rule  for  stomata]  opening  is 
derived.  Combining  this  rule  with  the  light  curve  of 
photosynthesis  and  assuming  coupling  between 
photosynthesis  and  respiration,  a  formula  for  net 
photosynthesis  at  limited  water  supply  is 
proposed.  The  optimal  value  of  root-to-leaf  area 
ratio  depending  on  moisture  and  radiation  regime 
is  given.  According  to  the  model,  the  highest  root- 
to-leaf  area  ratios  must  be  adjusted  in  the  regions 
of  high  irradiance  and  dry  climate.  Species  which 
have  higher  respiration  efficiency  are  more 
favored  in  the  interspecific  competition  at  given 
conditions  of  water  deficit.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09782 
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RESPONSES  OF  STOMATA  TO  CHANGES  IN 
HUMIDITY, 

Wuerzburg  Univ.  (West  Germany).  Botanisches 

Institut  II. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-09783 


WATER  MOVEMENT  IN  A  PLANT  CELL  ON 
APPLICATION  OF  HYDROSTATIC  PRESSURE, 

Osaka  Univ.  (Japan).  Faculty  of  Sciences. 

M.  Tazawa,  and  K.  Kiyosawa. 

Annu  Rep  Biol  Works  Fac  Sci  Osaka  Univ.  Vol  18, 

p  57-69. 1970.  IUus. 

Identifiers'.   *Plant  cells,   'Hydrostatic  pressure, 

Membranes,  Method,  'Water  movement,  *Nitella 

flexilis,  Osmosis,  Permeability,  Plants,  Pressure, 

Squid,  Thermodynamics. 

A  new  method  was  introduced  to  determine  water 
permeability  by  applying  hydrostatic  pressure 
using  internodal  cells  of  Nitella  flexilis,  the  same 
material  in  which  osmotic  water  permeability  was 
measured  by  the  method  of  transcellular  osmosis. 
Water  permeability  measured  by  the  use  of  a 
mechanical  method  was  identical  with  permeabili- 
ty measured  by  the  osmotic  method.  Thus,  in  the 
cell  of  Nitella  the  osmotic  pressure  exerted  the 
same  effects  on  water  flow  as  hydrostatic  pres- 
sure. This  was  in  agreement  with  irreversible  ther- 
modynamics which  claims  the  equivalency  of 
osmotic  pressure  and  hydrostatic  pressure  in 
semipermeable  membranes.  Kinetic  analysis 
based  on  the  assumption  that  the  effects  of  hydro- 
static pressure  and  osmotic  pressure  on  water  flow 
were  additive  could  satisfactorily  explain  the  time 
course  of  the  flow  due  to  hydrostatic  pressure.  In 
respect  to  water  permeability  across  the  cell  mem- 
brane, the  Nitella  cell  made  a  striking  contrast  to 
the  giant  axon  of  the  squid  where  permeability  to 
water  is  much  higher  when  measured  mechanically 
than  when  measured  osmotically.  On  the  basis  of 
the  present  results  and  those  from  other  living  and 
non-living  membranes,  discussions  were  made  on 
the  nature  of  the  osmotic  flow  in  Nitella  where 
non-diffusional  flow  is  probably  dominant.-Copy- 
right  1972,  Biological  Abstracts,  Inc. 
W72-09786 

23.  Erosion  and  Sedimentation 


AGE  OF  THE  LAST  GLACIAL  MAXIMUM  IN 
THE      WESTERN      DVINA-DNIEPER      INTER- 
FLUVE   (VOZRAST   MAKSIMAL'NOY   STADII 
POSLEDNEGO  OLEDENENIYA   NA  MEZHDU- 
RECH'YE  ZAPADNOY  DVINY  I  DNEPRA), 
Leningrad  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09255 


DISTRIBUTION  AND  COMPOSITION  OF  CAR- 
BONATES IN  THE  UPPER  LAYER  OF  BOT- 
TOM SEDIMENTS  OF  THE  ATLANTIC  OCEAN 
(RASPREDELENIVE  I  SOSTAV  KARBONATOV 
V  VERKHNEM  SLOYE  DONNYKH  OSADKOV 
ATLANTICHESKOGO  OKEANA), 
Akademiya  Nauk  SSSR,  Kaliningrad.  Institut 
Okeanologii. 

Ye.  M.  Yemel'yanov,  A.  P.  Lisitsyn,  and  B.  A. 
Koshelev. 

Akademiya  Nauk  SSSR  Doklady,  Vol  1%,  No  1,  p 
207-209,  1971.  lfig,7ref. 

Descriptors:  'Oceanography,  'Atlantic  Ocean, 
'Bottom  sediments,  'Carbonates,  'Calcium  car- 
bonate, Calcite,  Coral,  Invertebrates,  Depth,  Shal- 
low water,  Climatic  zones,  Maps,  Sampling. 
Identifiers:  'USSR,  Fossils,  Bryozoans, 
Foraminifera,  Aragonite. 

Bottom  sediment  samples  from  the  Atlantic  Ocean 
were  examined  to  prepare  a  map  of  CaC03  dis- 
tribution. The  map,  drawn  to  a  scale  of  1 :  10  million 
on  a  Mercator  projection,  was  used  to  calculate 
areas  of  bottom  sediments  with  different  CaC03 
concentrations,  expressed  as  a  percentage  of  the 
total  area  of  the  ocean  floor.  Sediments  containing 


more  than  30%  CaC03  cover  more  than  half  the 
ocean  floor  (53.2%)  and  extend  from  latitudes  73.5 
deg  N  to  56  deg  S.  Sediments  containing  more  than 
50%  CaC03  cover  33.8%  of  the  ocean  floor  and 
extend  from  latitudes  70.2  deg  N  to  55  deg  S.  The 
CaC03  concentrations  are  highest  (90%-95%) 
between  latitudes  38.5  deg  N  and  28.5  deg  S  (the 
tropical  and  equatorial  zones).  The  distribution  of 
CaC03  in  the  Atlantic  is  asymmetric  to  the  equa- 
tor: in  the  northern  hemisphere  the  boundaries  of 
the  different  zones  of  carbonate  sediments  are  10 
deg  to  23  deg  of  latitude  closer  to  the  pole  than  in 
the  southern  hemisphere.  This  is  due  to  the 
hydrodynamics  of  the  ocean  and  to  the  presence  in 
the  northern  hemisphere  of  the  Gulf  Stream  and 
North  Atlantic  current.  (Josefson-USGS) 
W72-09256 


INITIATION  OF  RIPPLES  BY  ARTIFICIAL 
DISTURBANCES, 

Bechtel  Corp.,  San  Francisco,  Calif.  Slurry 
Pipeline  Development. 
P.  B.  Williams,  and  P.  H.  Kemp. 
Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY6,  Paper 
8952,  p  1057-1070,  June  1972.  8  fig,  1  tab,  4  ref ,  ap- 
pend. 

Descriptors:  'Ripple  marks,  'Sediment  transport, 
'Bed  load,  'Flow  around  objects,  'Sand  waves, 
Sands,  Hydraulic  models,  Sedimentation,  Scour, 
Shear  stress,  Particle  size,  Alluvial  channels. 

Sediment  ripples  were  experimentally  produced 
on  flat  channel  beds  by  artificial  disturbances,  at 
lower  flows  than  those  at  which  ripples  form  natu- 
rally. The  artificial  disturbances,  consisted  of  ver- 
tical thin  plates  set  normal  to  the  flow.  These 
plates  produced  separation  eddies.  The  develop- 
ment of  a  ripple  train  downstream  of  the 
disturbance  is  related  to  the  bed  shear  stress  mea- 
sured upstream  of  the  disturbance.  The  initiation 
of  ripples  in  these  circumstances  is  also  related  to 
the  height  of  the  disturbance,  the  water  depth,  and 
grain  diameter,  in  addition  to  the  normal  parame- 
ters of  Reynolds  Number  and  Shields  Mobility 
Number.  Quartz  grains  of  0.137  mm  and  0.495  mm 
and  2.0  mm  median  diameter  were  used.  (Knapp- 
USGS) 
W72-09260 


WATER  EROSION  OF  SODLS  DW  THE  OB' 
RIVER  REGION  NEAR  NOVOSIBIRSK  (VOD- 
NAYA  EROZIYA  POCHV  NOVOSIBIRSKOGO 
PRIOB'YA), 

Novosibirsk    Inst,    of    Agrochemistry    and    Soil 

Science  (USSR). 

A.  D.  Orlov. 

Izdatel'stvo     'Nauka'     Sibirskoye     Otdeleniye, 

Novosibirsk,  1971.  176  p. 

Descriptors:  'Soils,  'Soil  erosion,  'Erosion  rates, 
'Erosion  control,  Geomorphology,  Topography, 
Meteorology,  Snow  cover,  Surface  runoff,  Soil 
water,  Soil  classification,  Soil  groups,  Soil 
profiles,  Soil  physical  properties,  Particle  size, 
Sediments,  Slopes,  Gullies,  Crop  production,  In- 
vestigations. 

Identifiers:  'USSR,  *Ob'  River,  'Novosibirsk 
Oblast,  'Water  erosion,  Regionalization. 

Investigations  were  conducted  in  1961-66  in  upper 
basin  reaches  of  the  Ob'  River  near  Novosibirsk. 
The  region  examined  covers  an  area  of  more  than 
5  million  ha  and  includes  the  Bolotnoye,  Iskitim, 
Kolyvan',  Kochenevo,  Maslyanino,  Novosibirsk, 
Ordynskoye,  Suzun,  Toguchin,  and  Cherepanovo 
Rayons  of  the  Novosibirsk  Oblast.  The  purpose  of 
the  investigations  was  (1)  to  determine  the  areal 
distribution  of  water  erosion;  (2)  to  ascertain  the 
causes  of  erosion  processes;  (3)  to  study  the  pat- 
terns of  development  of  surface  runoff  and  soil 
erosion;  (4)  to  determine  the  degree  of  soil  suscep- 
tibility to  erosion  and  the  effect  of  erosion  on  soil 
fertility  and  crop  production;  (5)  to  divide  the  re- 
gion into  soil-erosion  zones  on  the  basis  of  erosion 
rates  and  intensity;  and  (6)  to  develop  measures  to 
control  soil  water  erosion.  (Josefson-USGS) 


W72-09281 


HISTORY      OF      THE      WORLD'S      OCEANS 
(ISTORIYA  MIROVOGO  OKEANA). 

For  primary  bibliographic  entry  see  Field  02L. 
W72-09282 


NEW   GENETIC   TYPE   OF  TIN   PLACERS   IN 

THE      NORTHEASTERN       YAKUTSK       ASSR 

(NOVYY  GENETICHESKIY  TIP 

OLOVONOSNYKH     ROSSYPEY     V     SEVERO- 

-VOSTOCHNOY  YAKUTH), 

Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 

Mineralnogo  Syrya,  Moscow  (USSR). 

L.  Z.  Bykhovskiy,  S.  I.  Gurvich,  and  N.  G.  Patyk- 

Kara. 

Akademiya  Nauk  SSSR  Doklady,  Vol  196,  No  6,  p 

1407-1409,1971.1  fig,  1  ref. 

Descriptors:  'Sedimentation,  'Lake  sediments, 
'Lake  basins,  'Placer  mining,  'Mineralogy, 
Topography,  Rocks,  Unconsolidated  sediments, 
Solifluction,  Age. 

Identifiers:  'USSR,  'Yakutsk  ASSR,  'Placer 
deposits,  'Tin,  Cassiterite,  Wolframite,  Ther- 
mokarst,  Plutons,  Tectonics. 

The  northeastern  part  of  the  Yakutsk  ASSR  is  one 
of  the  largest  tin-bearing  areas  of  the  Soviet 
Union.  Tin  placers  in  sediments  have  widely  dif- 
fering ages,  and  locations  range  from  eluvial  hill- 
side placers  to  coastal  marine  placers.  Old,  buried 
placers,  genetically  unrelated  to  the  present 
drainage  system  and  shoreline,  have  recently  been 
discovered  on  the  Polousnyy  ridge  and  adjacent 
marine  plain.  Lake  basins  formed  by  thermokarst 
processes  are  typical  of  the  Holocene  and  Upper 
Quaternary  topography  of  depressions  of  the  area. 
Hydrodynamic  conditions  are  conducive  to  the 
formation  of  placers  in  the  Baky  Lake  basin, 
formed  by  a  combination  of  damming  and  ther- 
mokarst processes  and  covering  an  area  of  about 
20  sq  km.  The  age  of  the  basin  suggests  that  it  may 
contain  placers  more  complex  than  the  present 
lacustrine  type.  Productive  potential  of  the  sedi- 
ments is  confirmed  by  the  discovery  of  relatively 
high  cassiterite  and  wolframite  concentrations  in 
ancient  lake  sediments  along  lower  reaches  of  the 
Omchikandya  River.  A  high  cassiterite  concentra- 
tion in  bottom  and  shore  sediments  of  lakes  in  re- 
gions with  weak  tin  mineralization  calls  for  more 
detailed  investigation  of  lake  sediments  of  dif- 
ferent ages  in  the  Mesozoic  tin  province  of  the 
northeast  USSR.  (Josefson-USGS) 
W72-09283 


GEOLOGIC  AGE  OF  ANCIENT  LAKE  SEDI- 
MENTS OF  THE  MOLOGO-SHEKSNA  DEPRES- 
SION (O  GEOLOGICHESKOM  VOZRASTE 
DREVNEOZERNYKH  OTLOZHENIY 

MOLOGO-SHEKSNINSKOY  NIZINY), 
Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Institut. 

R.  Ye.  Giterman,  and  A.  I.  Moskvitin. 
Akademiya  Nauk  SSSR  Doklady,  Vol  196,  No  4,  p 
909-912,  1971.1  fig,  5  ref. 

Descriptors:  'Lake  sediments,  'Glacial  sedi- 
ments, 'Glaciation,  'Age,  'Dating,  Time,  Climatic 
data,  Palynology,  Pollen,  Spores, 

Dendrochronology,  Trees,  Forests,  Glacial  drift, 
Mud,  Silts,  Clays,  Varves,  Cores. 
Identifiers:  'USSR,  'Yaroslavl'  Oblast,  'Glacial 
lakes,  'Interglacial,  Gyttja,  Lamination. 

Core  samples  were  collected  in  1068  to  study  the 
age  of  ancient  lake  sediments  in  the  Mologo-Shek- 
sna  Depression  near  the  village  of  Gorelovo  in  the 
Breytovo  Rayon  of  the  Yaroslavl'  Oblast.  A 
complete  sequence  of  early  lake  sediments  was 
established,  beginning  with  the  underlying 
laminated  glacial  lacustrine  clay.  Judging  by  the 
geologic  cross  section  and  preliminary  results  of 
spore-pollen  analyses,  the  early  lake  sediments 
date  from  the  last  Mologo-Sheksna  Interglacial, 
which  is  25  to  42  thousand  years  old.  Lacustrine 
mud  or  gyttja  of  the  Mikulino  Interglacial  near  the 
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town  of  Rybinsk  indicates  the  possible  presence  of 
sediments  of  earlier  interglacials,  especially  near 
the  southern  edge  of  the  depression.  The  possibili- 
ty of  older  lake  sediments  in  the  area  must  be  con- 
sidered in  any  future  investigation.  (Josefson- 
USGS) 
W72-09284 


RADIOCARBON    DATING    OF   TERRACES   OF 

THE  UPPER  OB'  REGION  (ALTAY  PIEDMONT 

PLAIN)    (RADIOUGLERODNYYE    DATIROVKI 

TERRAS    VERKHNEGO    PRIOB'YA    (PREDAL- 

TAYSKAYA  RAVNINA)), 

Akademiya    Nauk    SSSR,    Novosibirsk.    Institut 

Geologii  i  Geofiziki. 

L.  V.  Firsov,  V.  A.  Panychev,  and  L.  A.  Orlova. 

Akademiya  Nauk  SSSR  Doklady ,  Vol  196,  No  1 ,  p 

180-182,  1971.  1  tab,  2ref. 

Descriptors:  'Terraces  (Geologic),  *Sediments, 
♦Radioactive  dating,  Age,  Glaciation,  Erosion, 
Deposition  (Sediments),  Flood  plains,  Trees,  Peat, 
Sampling,  Dendrochronology. 
Identifiers:  *USSR,  *Altay  Territory,  *Ob'  River, 
•Radiocarbon  dating,  'Radioactive  age  determina- 
tion, Geochronology,  Interglacial. 

Age  determination  of  terraces  on  the  Altay  Pied- 
mont Plain  of  the  Upper  Ob'  was  based  on  22 
radiocarbon  dates  for  wood  and  plant  remains  and 
for  peat  in  the  Novosibirsk-Kamen'-Biysk  region. 
Terraces  with  sediments  representing  two  cycles 
of  erosion  and  deposition  are  widespread  in  the 
area.  Terraces  of  equal  or  nearly  equal  height 
differ  in  age,  which  increases  with  their  distance 
from  the  river  valley.  (Josefson-USGS) 
W72-09285 


DDT    RESIDUES    IN    SALINAS    RIVER    SEDI- 
MENTS, 

Stanford   Univ.,   Pacific   Grove,   Calif.   Hopkins 

Marine  Station. 

For  primary  bibliographic  entry  see  Field  05B . 

W72-09313 


SEDIMENTARY    STRUCTURES    FORMED    BY 
FLASH  FLOODS  IN  SOUTHERN  ISRAEL, 

Geological  Survey  of  Israel,  Jerusalem. 

I.  Karcz. 

Sedimentary  Geology,  Vol  7,  No  3,  p  161-182, 

April  1972.  7  fig,  5  plate,  33  ref. 

Descriptors:  'Bed  load,  'Sedimentary  structures, 
•Flash  floods.  Sand  waves,  Ripple  marks,  Dunes, 
Scour,  Sand  bars,  Gullies,  Channel  morphology. 
Arid  lands,  Meanders. 
Identifiers:  'Israel,  Negev. 

During  the  rainy  season  the  ephemeral  stream- 
courses  of  southern  Israel  are  swept  by  flash 
floods  of  low  volume  and  short  duration,  which 
produce  meander  bars,  megaripples  and  ripples, 
harrow  marks,  current  lineations,  obstacle  marks, 
washouts  and  remnant  bars,  rhomboid  marks,  rill 
marks,  rare  convolute  lamination,  imbrication, 
mud  pebbles  and  polygonal  desiccation  patterns. 
The  rapid  abatement  of  floods  results  in  a  variety 
of  coexisting,  interfering  and  superimposed  as- 
sociations of  bed  forms,  which  shed  light  on  some 
aspects  of  provenance  and  origin  of  alluvial  bed 
forms.  (Knapp-USGS) 
W72-09540 


AN  INVENTORY  OF  PUBLISHED  AND  UN- 
PUBLISHED FLUVIAL-SEDIMENT  DATA  FOR 
CALIFORNIA,  1956-70, 

Geological  Survey,  Menlo  Park,  Calif. 

G.  Porterfield. 

Geological  Survey  Open-file  Report,  January  18, 

1972.  26  p,  2  fig,  6  ref. 

Descriptors:   'Basic  data  collections,   'Sediment 
yield,  'Sediment  transport,  'California,  Sediment 
discharge,   Suspended   load,   Turbidity,   Erosion, 
Information  retrieval,  Gaging  stations,  Rivers. 
Identifiers:  Sediment-data  inventory  (Calif). 


This  inventory  provides  a  convenient  reference  to 
published  and  unpublished  fluvial-sediment  data 
collected  in  California  during  1955-70.  It  substan- 
tially updates  previous  inventories.  Sediment  sta- 
tions are  listed  in  downstream  order,  and  data 
tabulation  includes  the  station  number  and  name, 
latitude  and  longitude,  drainage  area  (sq  mi),  sam- 
pling frequency,  and  the  period  of  record.  An 
alphabetical  list  of  the  stations  is  given  with  station 
numbers.  Cooperating  Federal,  State  and  local 
agencies  involved  in  the  data  gathering  programs 
are  listed  and  a  history  is  given  of  sediment  work 
in  California,  beginning  in  1876.  (Land-USGS) 
W72-09542 


PERMAFROST  EROSION  ALONG  THE  BEAU- 
FORT SEA  COAST, 

Denver  Univ.,  Colorado.  Dept.  of  Geography  and 

Geology. 

R.  I.  Lewellen. 

March  1970.  25  p,  34  fig,  1 1  ref. 

Descriptors:     'Erosion,     'Permafrost,     'Alaska, 

'Melting,   Surf,   Arctic,    Frost,    Soil   mechanics, 

Tundra. 

Identifiers:  Beaufort  Sea  (Alaska),  Point  Barrow 

(Alaska). 

Erosion  of  permafrost  along  the  Beaufort  Sea 
coast  of  Northern  Alaska  is  a  severe  problem.  The 
thermal  erosion  of  permafrost  along  the  coast 
results  in  shoreline  recessions  as  great  as  ten  me- 
ters per  year.  The  recession  is  caused  by  wave  ac- 
tion and  air  temperatures  thawing  the  frozen  sedi- 
ments. The  two  areas  which  are  discussed  in  detail 
are  Elson  Lagoon  and  Flaxman  Island.  Elson 
Lagoon  is  located  south  of  Point  Barrow,  Alaska. 
Flaxman  Island  is  adjacent  to  the  Pnidhoe  Bay  oil 
development  activity.  (Knapp-USGS) 
W72-09546 


STUDIES  OF  SEDIMENT  TRANSPORT  IN  THE 
COLUMBIA  RIVER  ESTUARY, 

Geological     Survey,      Portland,      Oreg.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09551 


A  GUIDE  TO  THE  GEOLOGY  OF 
DELAWARE'S  COASTAL  ENVIRONMENTS, 

Delaware  Univ.,  Newark.  Dept.  of  Geology. 
J.C.Kraft. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-736  036,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  College  of  Marine  Studies 
Publication  2GL039,  Delaware  University,  1971. 
220  p,  114  fig,  19  ref.  (Prepared  for  Geological 
Society  of  America  Annual  Meeting  and  Field  Trip 
October  30-November  3,  1971.)  Contract  ONR 
N00014-69-A-0407. 

Descriptors:  'Coasts,  'Beach  erosion,  'Sediment 
distribution,  'Shore  protection,  'Delaware, 
Hydrogeology,  Atlantic  Ocean,  Sea  level,  Bays, 
Estuaries,  Lagoons,  Dunes,  Marine  geology, 
Berms,  Marshes,  Geomorphology,  Reviews, 
Evaluation,  Littoral  drift,  Salinity,  Water  levels, 
Tidal  effects. 
Identifiers:  'Coastal  geomorphology  (Del). 

The  low-lying  Delaware  coast  includes  the  highly 
varied  geomorphic  elements  of  a  major  estuary; 
highlands  undergoing  erosion,  spits;  dunes; 
marshes;  and  a  lagoon-barrier  shoreline.  Vertical 
sediment  sequences  and  geomorphic  patterns  as 
interpreted  in  this  study  should  form  useful 
models  in  deciphering  paleogeography  and  sedi- 
mentary processes  of  coastal  change.  A  fuller  un- 
derstanding of  these  factors  is  useful  in  the  solu- 
tion of  coastal  erosion  problems;  in  the  projection 
of  potential  coastal  change;  in  the  formation  of 
geological  models  of  coastal  change;  and  in  opera- 
tions affected  by  the  physical  condition  of  the 
sedimentary  environment  surfaces  in  lagoon- 
marsh-barrier  coasts.  The  three  major  elements  of 
coastal  change  identified  include:  (1)  the  relative 
rise  in  sea  level  (now  proceeding  at  a  rate  of  ap- 


proximately 1/2  foot  per  century),  (2)  coastal  ero- 
sion and  deposition  processes,  and  (3)  the 
resultant  sequences  of  sedimentary  lithosomes 
which  reveal  the  past  history  of  coastal  change. 
The  physical  elements  of  the  coastal  geology  are  il- 
lustrated with  photographs  comparing  details  on 
the  surface  and  from  the  air.  Many  diagrams  and 
cross  sections  interpret  and  project  the  structural 
information  obtained  in  field  surveys.  (Woodard- 
USGS) 
W72-09614 


PROCEEDINGS  -  WORKSHOP  ON  SEDIMENT 
CONTROL. 

For  primary  bibliographic  entry  see  Field  04D. 
W72-09656 


CHANGE  IN  PROPERTIES  OF  CHERNOZEMS 
OF  THE  DNEPROPETROVSK  OBLAST  AS  A 
RESULT  OF  EROSION  (IZMENENIYE 
SVOYSTV  CHERNOZEMOV  DNEPROPETROV- 
SKOY  OBLASTI  V  REZUL'TATE  EROZII), 
For  primary  bibliographic  entry  see  Field  02G. 
W72-09744 


RECONNAISSANCE  STUDY  OF  SEDIMENT 
TRANSPORTED  BY  STREAMS,  ISLAND  OF 
OAHU, 

Geological  Survey,  Honolulu,  Hawaii. 
B.  L.  Jones,  R.  H.  Nakahara,  and  S.  S.  W.  Chinn. 
Hawaii  Division  of  Water  and  Land  Development 
Circular  C33,  November  1971.  45  p,  14  fig,  6  tab, 
22  ref. 

Descriptors:  'Sediment  yield,  'Erosion,  'Sedi- 
mentation, 'Urban  hydrology,  'Hawaii,  Urbaniza- 
tion, Storm  runoff,  Data  collections,  Land  use, 
Sediment  transport,  Suspended  load,  Bed  load, 
Sediment  discharge. 
Identifiers:  'Oahu  (Hawaii). 

Data  collected  during  the  first  3  years  of  a  sedi- 
ment-measuring program  were  used  to  compute 
sediment  yields  for  seven  basins  draining  the 
Koolau  Range  and  central  part  of  the  island  of 
Oahu,  Hawaii.  Sediment  yields  range  from  785  to 
2,200  tons  per  square  mile  annually,  suspended- 
sediment  yields  range  from  630  to  1 ,400  tons  per 
square  mile,  and  bedload  from  75  to  900  tons  per 
square  mile.  Estimated  mean  annual  discharge  of 
sediment  to  Kaneohe  Bay  is  about  37,000  tons, 
consisting  of  19,000  tons  of  clay,  15,000  tons  of 
silt,  and  3,000  tons  of  sand,  representing  a 
deposited  volume  of  31  to  52  acre-feet  annually. 
Although  the  investigation  was  island-wide,  most 
of  the  data  collected  were  from  streams  draining 
the  central  and  southern  Koolau  Range— the  part 
of  the  island  undergoing  the  most  intensive  urban 
development.  During  urbanization,  erosion  and 
sediment-transport  rates  are  altered  greatly.  Con- 
struction exposes  large  areas  of  soil.  Compaction 
of  soil  by  heavy  equipment  reduces  infiltration,  in- 
creasing surface  runoff  and  erosion,  and  the  land- 
scaping process  may  change  slope  and  stream- 
channel  dimensions.  Similar  effects  result  from 
other  urbanizing  processes,  such  as  road  building, 
drainage  alterations,  and  paving  of  parking  areas. 
(Knapp-USGS) 
W72-09759 


DISTRIBUTIONAL  TRENDS  IN  THE  RECENT 
MARINE  SEDIMENTS  OF  NORTHERN  BAFFIN 
BAY, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Marine 

Geology. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09763 
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PROCESS       POTENTIOMETRIC       MEASURE- 
MENTS, 

Beckman  Instruments,  Inc.,  Fullerton,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09242 


DETERMINATION   OF   COPPER,   IRON,   AND 
ZINC  FROM  A  SINGLE  SMALL  SAMPLE, 

Wayne    State    Univ.,    Detroit,    Mich.    Dept.    of 

Biochemistry;  and  Wayne  State  Univ.,  Detroit, 

Mich.  Dept.  of  Pathology;  and  Wayne  State  Univ., 

Detroit,  Mich.  Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09243 


ELECTRO-OXIDATION       OF       IODINE       ON 
SMOOTH  PLATINUM  IN  AQUEOUS  MEDIA, 

Pisa  Univ.  (Italy).  Istituto  di  Chimica  Analitica  ed 

Elettrochimica. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09245 


BURNER    MEMORY    FOLLOWING    ATOMIC 
ABSORPTION  SPECTROPHOTOMETRIC 

ANALYSIS  OF  MODERATELY  VOLATILE  OR- 
GANOMETALLIC  COMPLEXES, 

Union  Carbide  Corp.,  South  Charleston,  W.  Va. 

Chemicals  and  Plastics. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09247 


THE  SPECTROFLUORIMETRIC  DETERMINA- 
TION OF  SULPHIDE, 

Sheffield  Polytechnic  (England).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-09253 


RAPID  PHOTOCHEMICAL  DETERMINATION 
OF  URANIUM  (VI)  AT  TRACE  LEVELS, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Wilmington, 

Del.  Central  Research  Dept. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09254 


GEOLOGY  AND  GROUND-WATER 

RESOURCES    OF    NORTHWESTERN    NORTH 
CAROLINA, 

North  Carolina   State  Dept.   of  Water  and   Air 
Resources,  Raleigh.  Div.  of  Ground  Water. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-09264 


INVESTIGATION    AND    MEASUREMENT    OF 
RADIUM  IN  RAMSAR  MINERAL  WATER, 

Tehran    Univ.    (Iran).    Dept.    of    Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09266 


GEOCHEMICAL  STUDY  OF  THE  GROUND 
WATER  OF  THE  'SABLES  INFERIEURS'  CON- 
FINED AQUIFER,  OF  THE  AQUITAINE  BASIN 
(ETUDE  GEOCHIMIQUE  DE  LA  NAPPE  DES 
'SABLES         INFERIEURS'  DU  BASSIN 

D'AQUITAINE), 

Bordeaux  Univ.,  Talence  (France).  Centre  d'- 
Hydrogeologie. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-09269 


NATURAL  ISOTOPES  IN  THE  GROUND- 
WATER OF  THE  TULUM  VALLEY,  SAN  JUAN, 
ARGENTINA, 

Groningen        Rijksuniversiteit        (Netherlands). 

Physics  Lab. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09276 


SOIL  NITROGEN  CYCLE--A  BD3LIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-09299 


SIMPLE    DEVICE    FOR    INTRODUCTION    OF 
MASS  CALIBRANT  INTO  A  GAS  CHROMATO- 
GRAPH-MASS  SPECTROMETER  SYSTEM, 
Sun  Oil  Co.,  Marcus  Hook,  Pa. 
D.  M.  Schoengold,  and  W.  H.  Stewart. 

Descriptors:  *Gas  chromatography,  *Mass  spec- 
trometry,   'Calibrations,    Analytical    techniques, 
Spectrometers,  Valves,  Instrumentation,  Labora- 
tory equipment. 
Identifiers:  Nupro  valve,  Metering  valves. 

A  technique  is  described  for  introducing  a  mass 
calibrant  into  a  gas  chromatograph-mass  spec- 
trometer system  via  the  gas  chromatograph.  The 
calibration  compound  facilitates  determination  of 
the  m/e  values  of  peaks  from  the  mass  spectrome- 
ter. A  Perkin-Elmer  500  gas  chromatograph  has 
been  previously  modified  to  allow  the  flow  of  heli- 
um to  the  separator  to  be  regulated  independently 
of  flow  through  the  column.  In  the  further  modifi- 
cation described,  a  Nupro  Cross  Pattern  Very  Fine 
metering  valve  was  installed  in  the  makeup  line 
after  the  makeup  flow  control  valve.  About  25 
inches  of  1/16-in  o.d.-O.OlO-in.  i.d.  stainless  steel 
tubing  was  then  attached  to  the  variable  orifice 
port  of  the  Nupro  valve.  The  other  end  was  at- 
tached to  a  reducing  union  and  hence  to  a  panel  of 
the  gas  chromatograph.  The  calibrant  is  injected 
into  this  coiled  tubing  and  introduced  into  the  mass 
spectrometer  by  opening  the  Nupro  valve,  with 
helium  flowing  through  the  makeup  line,  until 
calibrant  peaks  are  observed.  The  technique  is 
used  primarily  for  samples  introduced  with  the  in- 
sertion probe,  but  it  can  also  be  used  when  the  gas 
chromatograph  is  used  as  the  sample  introduction 
system.  (Mortland-Battelle) 
W72-09323 


COATED  WIRE  ION  SELECTIVE  ELEC- 
TRODES, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
H.  James,  G.  Carmack,  and  H.  Freiser. 
Analytical  Chemistry,  Vol.  44,  No.  4,  p  856-857, 
April  1972.  2  tab,  3  ref. 

Descriptors:  'Analytical  techniques,  *Ions,  'Elec- 
trodes, Membrane  processes,  Ion  exchange,  Am- 
monium compounds,  Salts,  Ammonium  salts, 
Sodium  compounds,  Chlorides,  Bromides, 
Iodides,  Sulfates,  Nitrates,  Anions,  Anion  adsorp- 
tion. 

Identifiers:  'Ion  selective  electrodes,  'Liquid 
membrane  electrodes,  'Ammonium  ions,  Chemi- 
cal interference,  'Aliquat  336S,  Sodium  salts, 
Perchlorate,  Thiocyanate,  Oxalate,  Acetate, 
Benzoate,  Salicylate,  Phenylalanine,  Leucine, 
Coated  wire  electrodes. 

Coated  wire  or  liquid  membrane  electrodes  were 
examined  for  various  systems  based  on  the  anion 
association  complexes  of  a  large  quaternary  am- 
monium ion,  Aliquat  336S.  The  electrodes  were 
first  tested  in  pure  solutions  of  the  appropriate 
salts.  Equilibrium  potentials  were  achieved  within 
a  few  seconds  and  were  reproducible  to  plus  or 
minus  0.5  mV  or  better.  The  potential  response 
was  linear  with  the  logarithm  of  anion  activity 
from  0.01  to  at  least  10  to  the  minus  2.6  power  M 
although  the  useful  concentration  range  was 
usually  0.1-0.0001  M.  Interferences  by  other 
anions  were  determined  by  adding  a  sufficient 
amount  of  the  interfering  anion  to  a  0.001  or  0.004 
M  standard  test  solution  to  give  a  potential  dif- 
ference of  from  10  to  100  mV  from  the  pure  test 
solution.  The  interferences,  expressed  as  selectivi- 
ty coefficients,  of  several  anions  are  given  for 
both  the  coated  wire  electrodes  and  the  liquid- 
membrane  electrodes  and  the  coated  wire  elec- 
trodes give  greater  selectivity.  This  work  demon- 


strated the  general  validity  of  the  design  and  con- 
struction of  so-called  'liquid  membrane'  ion-selec- 
tive electrodes  without  an  internal  reference  solu- 
tion. Further  refinement  in  fabrication  should  per- 
mit the  development  of  electrodes  sufficiently 
small  to  be  used  in  intracellular  measurements. 
The  functioning  of  these  electrodes  requires  that 
either  the  poiymer-metal  interface  maintain  a  con- 
stant potential  difference,  or  that  this  potential  dif- 
ference respond  in  a  definite  and  reproducible 
manner  to  that  of  the  test  solution-polymer  inter- 
face. (Mortland-Battelle) 
W72-09324 


ROLE  OF  SOLVENT  EXTRACTION  PARAME- 
TERS IN  LIQUID  MEMBRANE  ION  SELEC- 
TIVE ELECTRODES, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
H.  J.  James,  G.  P.  Carmack,  and  H.  Freiser. 
Analytical  Chemistry,  Vol.  44,  No.  4,  p  853-855, 
April  1972.  5  tab,  11  ref. 

Descriptors:  'Electrodes,  'Analytical  techniques, 
Membrane  processes,  Solvent  extractions,  Cation 
exchange,  'Ions,  Ion  exchange,  Amino  acids, 
Radioisotopes,  Radiochemical  analysis,  Salts, 
Iodine  radioisotopes. 

Identifiers:  'Ion  selective  electrodes,  'Liquid 
membrane  electrodes,  'Iodine  131,  Radioisotope 
counting,  Scintillation  detector,  Decanol,  Chemi- 
cal interference,  Formate,  Acetate,  Propionate, 
Crotonate,  Caproate,  n-Octanoate,  n-Decanoate, 
Benzoate,  Salicylate,  p-Toluenesulfonate, 
Glycine,  Serine,  Alanine,  Valine,  Methionine, 
Lysine,  Leucine,  Phenylalanine,  Tryptophan. 

A  quantitative  study  of  the  extraction  equilibria  of 
a  representative  series  of  ion  pair  complexes  was 
made  to  examine  the  postulated  relationship  of 
electrode  selectivity  to  ion  pair  extractability. 
Determination  of  the  participating  equilibria  of  an 
ion  pair  complex  extraction  system  containing  an 
easily  measured  ion  such  as  1-131  is  relatively  sim- 
ple. Equal  volumes  of  a  0.00330  M  tetra-n-hex- 
ylammonium  iodide  solution  in  an  organic  solvent 
and  an  aqueous  phase  containing  sufficient  1-131 
to  give  good  counting  statistics  were  shaken 
together  for  30  minutes.  The  phases  were 
separated  and  each  phase  pipetted  into  separate 
counting  tubes.  Radioisotope  counting  was  done 
using  a  Nuclear-Chicago  Model  186  scaler  in  con- 
junction with  a  Nuclear-Chicago  Model  DS-55 
well-type  scintillation  detector.  One  major  point  of 
interest  was  to  test  the  hypothesis  that  liquid- 
membrane,  ion-selective  electrodes  function  in  a 
manner  predictable  from  solvent  extraction  princi- 
ples. This  was  done  by  comparing  the  competitive 
extraction  constants  of  interfering  anions  with  the 
corresponding  selectivity  constant.  The  results 
demonstrated  the  importance  of  considering  ex- 
traction parameters  in  dealing  with  the  electrode 
response  characteristics.  (Mortland-Battelle) 
W72-09325 


MASS  SPECTROMETRIC  ISOTOPE  RATIO 
MEASUREMENTS  AND  PEAK  AREA  IN- 
TEGRATION USING  THE  PEAK-SWITCHING 
FEATURE  OF  THE  AEI  MS-902, 
North  Carolina  Univ.,  Chapel  Hill.  Dept.  of 
Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-09326 


GC/MS/COMPUTERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
F.  W.  Karasek. 

Analytical  Chemistry,  Vol.  44,  No.  4,  p  32-42, 
April  1972.  7  fig,  4  tab,  21  ref. 

Descriptors:  'Gas  chromatography,  'Digital  com- 
puters, 'Mass  spectrometry,  'Data  processing, 
Ultraviolet  radiation,  Infrared  radiation,  Ioniza- 
tion, Chemical  reactions.  Organic  compounds, 
Automation,  Date  storage  and  retrieval,  Computer 
programs,  Nuclear  magentic  resonance. 
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Identifiers:  Plasma  chromatography,  Infrared 
spectroscopy,  Ultraviolet  spectrophotometry, 
Chemical  ionization  mass  spectroscopy. 

The  combination  of  gas  chromatography  (gc)  mass 
spectroscopy  (ms)  and  a  digital  computer  provides 
an  unusual  and  powerful  analytical  tool.  The  capa- 
bilities of  such  a  system  and  the  techniques  and  in- 
strumentation are  discussed.  The  interfacing  of  a 
gas  chromatograph  to  a  mass  spectrometer  is  now 
a  widespread  practice,  and  the  principles  of  the 
technique  are  discussed  in  detail.  Such  a  system 
generates  a  tremendous  amount  of  data,  most  of 
which  cannot  be  acquired  manually.  This  situation 
can  be  remedied  by  computerizing  the  system. 
Computer  hardware  economically  tailored  to 
gc/ms  applications  is  now  available.  The  types  of 
units  available,  their  costs,  and  capabilities  are 
reviewed  and  the  types  of  data  printouts  provided 
are  discussed.  It  is  suggested  that  efforts  now  need 
to  be  expended  toward  reducing  the  cost  and  com- 
plexity of  the  systems  and  increasing  their  relia- 
bility. Additional  effort  is  also  required  toward 
compilation  of  readily  accessible  reference  spectra 
and  development  of  schemes  for  automated  struc- 
tural retrieval  from  fragmentation  patterns.  (Mort- 
land-Battelle) 
W72-09327 


DETERMINATION  OF  ANTIMONY  IN 
GEOLOGICAL  MATERIALS  BY  ATOMIC  AB- 
SORPTION SPECTROMETRY, 

Slovenska     Akademie     Vied,      Bratislava     (C- 
zechoslovakia).  Geologicke  Laboratorium. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-09328 


THE  DETERMINATION  OF  CALCIUM  IN  THE 
0.1  TO  10  NG  REGION  BY  ATOMIC  ABSORP- 
TION SPECTROSCOPY  WITH  THE  HEATED 
GRAPHITE  ATOMIZER, 

Aarhus  Univ.,  (Denmark).  Inst,  of  Physiology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09329 


DETERMINATION        OF        ALUMINUM        IN 
WATER, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09330 


THE  DETERMINATION  OF  LEAD  AND  CAD- 
MRIM  IN  SOILS  AND  LEAVES  BY  ATOMIC 
ABSORPTION  SPECTROSCOPY, 

Perkin-Elmer  Corp.,  Norwalk,  Conn. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09331 


THE    ROLE    OF    THE    DIFFUSE    LAYER    IN 
WATLR-IN-OIL  MICROEMULSIONS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09335 


SIMPLE  DEVICE  FOR  TRANSFERRING  AND 
ELUTING  THIN-LAYER  CHROMATO- 

GRAPHIC FRACTIONS, 

Wisconsin   Univ.,    Madison.    McArdle   Memorial 

Lab. 

O.  Sudilovsky,  and  P.  H.  Hinderaker. 

Analytical  Biochemistry,  Vol  45,  No  2,  p  525-529, 

February  1972.  1  fig,  1  tab,  19  ref. 

Descriptors:        'Chromatography,        Separation 
techniques,  Instrumentation. 
Identifiers:       'Thin       layer       chromatography, 
Recovery,  'Elution,  Scraping,  Vacuum  aspiration, 
Adensosine  monophosphate. 

An  elution  technique  for  thin-layer  chromatog- 
raphy is  described  which  utilizes  a  device  that 
combines  scraping  and  vacuum  aspiration  princi- 


ples. This  technique  allows  for  a  fast,  quantitative 
recovery  of  large  thin-layer  chromatographic  frac- 
tions with  practically  no  contamination  from  sam- 
ple to  sample.  The  device  consists  of  a  suction- 
scraper  unit  and  an  eluting  unit.  The  former  in- 
cludes a  glass  tube,  a  stainless  steel  holder,  and  an 
ordinary  razor  blade,  cut  to  size.  The  eluting  unit 
contains  a  fritted  glass  filter.  The  suction-scraper 
unit  is  applied  to  a  thin-layer  plate  after  localiza- 
tion of  the  fractions  for  extraction.  A  lateral  outlet 
on  the  eluting  unit  is  connected  to  a  vacuum  pump 
and  the  absorbent  coat  is  sucked  off  as  it  is 
scraped  loose.  The  sample  is  stopped  by  the  fritted 
glass  disc  in  the  elution  unit.  The  same  suction- 
scraper  unit  is  used  throughout  the  procedure  with 
eluting  units  and  collecting  tubes  replaced  for  each 
fraction.  This  apparatus  allows  rapid  removal  of 
areas  up  to  1 .5  x  3.0  cm  in  less  than  30  sec.  and  can 
be  adapted  to  small  areas  by  reducing  the  width  of 
the  suction-scraper.  Contamination  is  shown  to  be 
less  than  0.1  percent.  (Mortland-Battelle) 
W72-09342 


A  COMPARISON  OF  SOME  READY-FOR-USE 
THIN  LAYERS  FOR  THE  SEPARATION  OF 
HEAVY  METALS  WITH  BUTANOL-3  N  HCL, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

Laboratorio  di  Cromatografia. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09353 


THE  DETERMINATION  OF  TRACES  OF 
NICKEL  BY  GAS-LIQUID  CHROMATOG- 
RAPHY, 

Birmingham  Univ.  (England).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09369 


MORE  ACCURATE  GAS-CHROMAT- 

OGRAPHIC  ANALYSIS  USING  FLAME-IONIZ- 
ATION  DETECTOR, 

Monsanto  Co.,  Texas  City,  Tex. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09373 


PRELIMINARY  HYDROBIOLOGICAL 

RESEARCH  OF  SOME  SOUTHEAST  ASIAN  IN- 
LAND WATERS,  (IN  JAPANESE), 

Osaka  Kyoiku  Univ.  (Japan).  Biology  Lab. 

T.  Mizuno,  and  S.  Mori. 

Mem  Osaka  Kyoiku  Univ  Nat  Sci  Appl  Sci.  18:  p 

119-165.  1969.  nius.  English  summary. 

Identifiers:   Asia,   Fish,   'Hydrobiology,   'Inland 

waterways,         Management,         Phytoplankton, 

Zooplankton. 

Preliminary  data  include  physiocochemical  analy- 
sis of  water  samples,  zooplankton,  phytoplankton 
and  fish  species.  Qualitative  and  quantitative  com- 
parisons are  made  on  data  obtained  from  the  tropi- 
cal Asian  countries  studied  and  programs  are 
planned  for  the  management  and  increased 
productivity  of  these  inland  waters. --Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-09394 


NUCLEAR  MAGNETIC  RESONANCE  STUDY 
OF  INTERACTION  BETWEEN  ANIONIC  AND 
NONIONIC  SURFACTANTS  IN  THEIR  MIXED 
MICELLES, 

Kao   Soap   Co.,   Wakayama   (Japan).    Industrial 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09410 


SELECTIVITY  OF  CYCLIC  POLYETHER  TYPE 
LIQUID  MEMBRANE  ELECTRODES, 

State   Univ.   of   New   York,   Buffalo.   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09415 


HADAMARD-TRANSFORM  SPECTROMETRY: 
A  NEW  ANALYTICAL  TECHNIQUE, 

Spectral  Imaging,  Inc.,  Concord,  Mass. 

J.  A.  Decker,  Jr. 

Analytical  Chemistry,  Vol  44,  No  2,  p  127A-134A, 

February  1972.  9  fig,  18  ref. 

Descriptors:  'Spectrometers,  'Instrumentation, 
Laboratory  equipment,  Chemical  analysis, 
Design,  Fourier  analysis. 

Identifiers:  'Hadamard-transform  spectrometry, 
Infrared  spectrometers.  Multiplexing. 

A  description  is  given  of  the  theory  and  design  of  a 
Hadamard-transform  infrared  spectrometer  which 
achieves  the  'multiplex'  performance  of  Fourier- 
transform-interferometer  spectrometers  but  em- 
ploys the  technology  of  conventional  dispersive 
(i.e.  prism  or  grating)  spectrometers.  The 
technique  decreases  scanning  time,  increases  sen- 
sitivity, and  avoids  the  expense  and  complexity  of 
typical  multiplex  instruments.  The  instrument 
achieves  an  advantage  in  signal-to-noise  ratio  over 
a  conventional  scanning  monochromator  spec- 
trometer by  a  factor  approximately  equal  to  the 
square  root  of  the  total  number  of  spectral  resolu- 
tion elements  in  the  spectrum  by  simultaneously 
observing  all  the  wavelengths  present.  Multiplex- 
ing is  achieved  by  an  optical  coding  process  so  that 
the  measured  data  points  are  the  mathematical 
transform  (a  binary  'pseudo-noise'  transformation 
based  on  Hadamard  matrices)  of  the  input  optical 
spectrum.  The  instrument  can  be  used  in  analytical 
chemistry  like  any  other  infrared  spectrometer. 
(Mackan-Battelle) 
W72-09418 


RAPID        METHODS        FOR        MEASURING 
RAD30ACTIVITY  IN  THE  ENVIRONMENT. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09437 


A  SIMPLE  APPLICATION  OF  LEAST- 
-SQUARES  FITTING  TO  GAMMA  SPEC- 
TROMETRY OF  MARINE  ENVIRONMENTAL 
SAMPLES:  THE  CASE  OF  CESHJM 
RADIONUCLIDES, 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco). 

For  primary  bibliographic  entry  see  Field  05A. 
W72-09444 


RAPH)  EVALUATION  OF  RADIOACTIVE  SAM- 
PLES BY  GAMMA-RAY  SPECTROMETRY, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09446 


APPLICATION    OF    LIQUDD    SCINTILLATION 

SPECTROMETRY    FOR    TOTAL    BETA    AND 

ALPHA  ASSAY, 

New  York  Operations  Office  (AEC),  N.Y.  Health 

and  Safety  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09449 


CHITIN  AND  CHITOSAN  AS  CHROMATO- 
GRAPHIC SUPPORTS  AND  ABSORBENTS  FOR 
COLLECTION  OF  METAL  IONS  FROM  OR- 
GANIC AND  AQUEOUS  SOLUTIONS  AND  SEA 
WATER, 
M.  G.  Muzzarelli. 

U.  S.  Patent  No.  3,635,818,  5  p,  7  tab,  1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  3,  p  1093,  January  18,  1972. 

Descriptors:  'Patents,  'Chromatography,  Pollu- 
tion abatement,  Water  pollution  treatment,  Sea 
water,  Chelation,  Metals,  Water  pollution,  Waste 
water  (Pollution),  Waste  water  treatment,  'Ad- 
sorption, Water  purification,  Separation 
techniques,  Ions. 
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Identifiers:  *Chitin,  *Chitosan. 

Eleven  examples  are  given  to  demonstrate  the 
proposed  method  for  collecting  ions  of  transition 
metals  from  aqueous  solutions  and  from  sea  water. 
The  method  is  to  contact  the  solution  with  chitin 
containing  at  least  7  per  cent  by  weight  nitrogen, 
then  stirring  and  shaking  the  mass.  After  the  treat- 
ment, the  chitin  is  washed  with  a  suitable  solution 
to  elute  the  collected  ions.  (Sinha-OEIS) 
W72-09491 


PARTIAL  PRESSURE  OF  GASES  DISSOLVED 
AT  GREAT  DEPTH, 

Rochester  Univ.,  N.Y.  Dept.  of  Physiology. 
For  primary  bibliographic  entry  see  Field  01 B. 
W72-09537 


ION  ASSOCIATION  AND  THE  ANALYSIS  OF 
PRECISE  CONDUCTIMETRIC  DATA, 

Reading  Univ.  (England).  Dept.  of  Chemistry. 
E.  M.  Hanna,  A.  D.  Pethybridge,  and  J.  E.  Prue. 
Electrochimica  Acta,  Vol  16,  No  6,  p  677-686, 
June  1971 .  6  fig,  4  tab,  25  ref . 

Descriptors:  'Ionization,  *Salts,  *Aqueous  solu- 
tions, 'Electrolysis,  'Conductivity,  Mathematical 
studies,        Equations,        Sulfates,        Analytical 
techniques. 
Identifiers:  'Ion  association. 

At  concentrations  above  about  0.001  M,  the  con- 
ductivities of  aqueous  solutions  of  most  1:1  salts 
show  positive  deviations  from  the  Debye-Onsager 
limiting  law  because  of  the  ion-size  effect.  The  2:2 
sulfates  by  contrast  show  large  although  non- 
specific negative  deviations,  which  are  usually  as- 
cribed to  the  formation  of  nonconducting  ion  pairs 
between  oppositely  charged  ions  which  have  ap- 
proached one  another  sufficiently  closely.  Mea- 
surements of  electrolyte  solution  conductivities 
can  attain  a  precision  not  so  far  reached  with  col- 
ligative  or  spectrophotometric  properties,  and 
recent  controversy  and  progress  concerning  the 
correct  incorporation  of  the  effect  of  ion  size  in 
the  conductivity  equation  suggests  a  re-examina- 
tion of  the  interpretation  of  conductivity  data  for 
some  2:2  salts  in  water.  The  2:2  salts  in  water  are 
electrostatically  equivalent  to  1:1  salts  in  a  solvent 
with  a  permittivity  one-quarter  that  of  water.  The 
analysis  therefore  provides  a  severe  test  of  con- 
ductivity equations.  (Woodard-USGS) 
W72-09544 


OCCURRENCE  AND  DISTRIBUTION  OF 
TRACE  ELEMENTS  ES  NEW  JERSEY 
STREAMS, 

Geological  Survey,  Trenton,  N.J. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09545 


GROUND-WATER    RESOURCES    OF    CACHE 
VALLEY,  UTAH  AND  IDAHO, 

Geological  Survey,  Logan,  Utah. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09558 


SALT  SPRAY  AND  MINERAL  CYCLING  IN 
TWO  CALDJORNIA  COASTAL  ECOSYSTEMS, 

Forest  Service  (USDA),  Boise,  Idaho.  Intermoun- 

tain  Forest  and  Range  Experiment  Station. 

J.  L.  Clayton. 

Ecology,  Vol  53,  No  1,  p  74-81,  1972. 

Descriptors:  'Cycling  nutrients,  'Soil- water-plant 
relationships,     'Sea     spray,     Shoreline     cover, 
Geochemistry,  Absorption,   Exudation,  Tracers, 
•California,  Ecosystems,  Ions. 
Identifiers:  22Na,  'Baccharis  pilularis. 

The  inland  migration  of  salt  spray  was  studied 
along  with  its  role  in  the  cycling  of  minerals  in  two 
Baccharis  brushland-coastal  terrace  ecosystems  in 
California.  Initial  ion  separation  during  bubble 
bursting  and  subsequent  uneven  fallout  of  particu- 


late salts  during  onshore  transport  may  account 
for  the  peculiar  ion  ratios  of  salt  spray.  Plants  act 
as  concentration  nodes  for  nutrient  ions,  and  are 
effective  at  trapping  salt  spray.  Analyses  of  soils 
from  the  two  sites  demonstrated  nutrient  release 
of  ions  from  litter  in  the  surface;  at  depth,  ionic 
losses  from  leaching  are  evident.  Baccharis  plants 
treated  foliarly  with  22Na  exuded  12  percent  of  the 
total  dose  out  of  their  roots  into  culture  solution  25 
days  after  application.  This  indicates  that  a  possi- 
ble pathway  for  salts  trapped  on  plants  is  by  ab- 
sorption and  downward  transport  througs  the  plant 
into  the  soil.  (Forest  Service) 
W72-09605 


BIOGEOCHEMICAL  SOURCES  OF  IODINE 
AND  COBALT  IN  MOLDAVIA  (BIOGEOK- 
HIMICHESKIYE  PROVINTSII  YODA  I  KOBAL- 
TA  V  MOLDAVII), 

Kishinev  Botanical  Garden  (USSR). 

Ya.  V.Bumbu. 

Akademiya    Nauk   Moldavskoy    SSR,    Kishinev, 

1971.  128  p. 

Descriptors:  'Geochemistry,  'Biochemistry, 
'Iodine,  'Cobalt,  'Trace  elements.  Soils,  Soil 
groups,  Soil  types,  Crops,  Water  sources,  Human 
diseases,  Animal  diseases,  Plant  diseases,  Animal 
physiology,  Plant  physiology,  Geomorphology, 
Geographical  regions,  Physiographic  provinces, 
Investigations,  History. 

Identifiers:  'USSR,  'Moldavia,  'Biogeochemis- 
try,  Geobotany,  Reagents. 

A  study  of  the  biogeochemical  sources  of  iodine 
and  cobalt  in  the  Moldavian  SSR  was  based  on  ex- 
tensive investigations  of  soils,  crops,  and  natural 
waters  in  the  4  geobotanical  zones  of  the  republic. 
The  purpose  of  the  investigations  was  to  deter- 
mine the  relationship  of  iodine  and  cobalt  concen- 
trations in  these  environments  to  the  incidence  of 
certain  endemic  diseases  among  humans  and 
animals.  A  definite  parallelism  in  the  iodine  and 
cobalt  concentrations  in  soils,  crops,  and  water 
sources  was  established:  the  highest  concentra- 
tions of  these  trace  elements  were  found  in  soils 
and  the  lowest  concentrations  in  the  waters. 
Specific  measures  for  use  of  iodine  and  cobalt 
salts  in  agriculture  and  medicine  are  outlined. 
(Josefson-USGS) 
W72-09643 


NITROGEN    THERMAL     WATERS     OF    THE 

USSR  (AZOTNYYE  TERMY  SSSR), 

Tsentralnyi  Nauchno-Issledovatelskii  Institut  Ku- 

rortologii  i  Fizioterapii,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09645 


DETERMINATION  OF  NITRILOTRIACETIC 
ACH)  IN  INLAND  WATERS  BY  GAS  CHRO- 
MATOGRAPHY OF  THE  TRIMETHYL  ESTER, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09711 


OXH)ATION-REDUCTION  CONDITIONS  IN  IR- 
RIGATED SOILS  OF  THE  TASHKENT  OASIS 
(OB  OSOBENNOSTYAKH  OKISLITEL'NO- 
-VOSSTANOVITEL'NYKH  USLOVIY 

OROSHAYEMYKH  POCUV  TASHKENT- 
SKOGO  OAZISA), 

Ministerstvo  Selskogo  Khozyaistva  Uzbek  SSR, 
Tashkent.  Institut  Pochvovedeniya. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-09743 


WATER  QUALITY  RECORDS  OF  THE  SNOWY 
MOUNTAINS  REGION,  AUSTRALIA. 

Snowy     Mountains     Hydro-Electric     Authority, 

Cooma  (Australia) 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09770 


2L.  Estuaries 


NUTRIENT  FLUX  IN  ESTUARIES, 

Georgia   Univ.,   Athens.   Dept.   of   Zoology  and 
Georgia   Univ.,   Athens.   Computer  Center;  and 
Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09172 


DYNAMICS  OF  THE  FAT  CONTENT  IN  THE 
BODIES  OF  MUGIL  SALIENS  RISSO  GROWN 
IN  THE  SHABOLATSKY  ESTUARY,  (IN  RUS- 
SIAN), 

L.  I.  Starushenko. 
Gidrobiologicheskii  Zhurnal.  6  (5):  94-96.  1970. 

Descriptors:    'Mullets,    Fish,    Fish    physiology, 

Growth,  Growth  stages. 

Identifiers:    Mugil   saliens,   Shabolatsky   Estuary 

(USSR). 

The  changes  in  fat  content  in  M.  saliens  are  di- 
vided into  3  periods:  4-5  mo.  of  pre-winter  growth 
during  which  average  body  length  increased  from 
1.6-6.6  cm,  weight  increased  from  0.06-2.5  g,  and 
fat  accumulated  intensively  from  0.56-6.3%;  4.5 
mo.  of  winter  during  which  fat  reserves  were  mo- 
bilized; and  6  mo.  of  protein  growth  and  intensive 
fat  accumulation  during  which  body  length 
reached  22.9  cm  and  the  maximum  fat  concentra- 
tion was  15.9%.— Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09185 


ON  THE  WATER  OF  THE  CANADIAN  ARCTIC 
ARCHIPELAGO,  AN  ATLAS  PRESENTATION 
OF  1961  AND  1962  DATA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  07C. 
W72-09227 


INTERSPECIES  CONFLICT  IN  ESTUARINE 
COPEPODS, 

Western  Australia  Univ.,  Nedlands.  Dept.  of 
Zoology. 

E.  P.  Hodgkin,  and  R.  J.  Rippingale. 
Limnology  and  Oceanography,  Vol  16,  No  3,  p 
573-576,  1971.  IUus. 

Identifiers:  Acartia  clausi,  'Copepods,  'Distribu- 
tion, Estuaries,  Gladioferens  imparipes,  'Preda- 
tion,  Sulcanus  conflictus. 

Gladioferens  imparipes  lives  in  estuarine  waters  of 
a  wide  range  of  salinity.  However,  it  often  has  a 
much  more  restricted  distribution;  in  the  Swan 
River  estuary  of  Western  Australia  it  is  only  plen- 
tiful in  low  salinity  water.  It  is  seldom  present 
where  either  of  2  less,  euryhaline  species,  Sul- 
canus conflictus  or  Acartia  clausi,  are  abundant. 
These  2  species  prey  on  young  larvae  of 
Gladioferens.  When  these  predators  are  present  in 
high  density,  they  may  eliminate  their  prey, 
Gladioferens  nauplii.  Gladioferens  is  then 
restricted  to  parts  of  the  estuaries  where  environ- 
mental conditions  are  unfavorable  to  Sulcanus  or 
Acartia. -Copy right  1972,  Biological  Abstracts, 
Inc. 
W72-09231 


DISTRIBUTION  AND  COMPOSITION  OF  CAR- 
BONATES IN  THE  UPPER  LAYER  OF  BOT- 
TOM SEDIMENTS  OF  THE  ATLANTIC  OCEAN 
(RASPREDELENIVE  I  SOSTAV  KARBONATOV 
V  VERKHNEM  SLOYE  DONNYKH  OSADKOV 
ATLANTICHESKOGO  OKEANA), 
Akademiya  Nauk  SSSR,  Kaliningrad.  Institut 
Okeanologii. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-09256 


SB 
i\ 


X 

g» 

.'■.., 

i 

»  • 
X 

':: 


23 


US 
ll" 


lie 

v  * 

5  if 


Field  02— WATER  CYCLE 
Group  2L — Estuaries 


BOMEX  TEMPORARY  ARCHIVE  DESCRIP- 
TION OF  AVAILABLE  DATA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md.  Office  of  Science  and 
Technology. 

For  primary  bibliographic  entry  see  Field  07C. 
W72-09263 


GROUNDWATER  FLOW  IN  CALCAREOUS 
AQUIFERS  IN  THE  VICINITY  OF  BAR- 
CELONA, SPAIN, 

Groundwater  Research  Center,  Jerusalem  (Israel). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-09277 


DETERMINATION  OF  THE  ZONE  OF  ORIGIN 
OF  TSUNAMIS  (OPREDELENIYE  MESTA  VOZ- 
NIKNOVENIYA  TSUNAMI), 

V.  A.  Karyakin. 

Gidrometeoizdat,  Leningrad,  1971.  102  p. 

Descriptors:  'Tsunamis,  *Waves  (Water),  *Ocean 
waves,  'Earthquakes,  'Seismic  studies,  Seismic 
waves,  Seismographs,  Warning  systems, 
Forecasting,  Probability,  Travel  time,  Height, 
Depth,  Bathymetry,  Acoustics,  Hydrography, 
Surveys,  Digital  computers,  Mathematics,  Equa- 
tions. 

Identifiers:  'USSR,  Epicenters,  Aftershocks, 
Marigraphs,  Isobaths,  Orthodromy. 

Techniques  for  determining  the  zone  of  origin  of 
tsunamis  were  based  on  marigraphic  and 
bathymetric  observations.  The  problem  of  deter- 
mining tsunami  generation  was  solved  for  cases 
where  seismic  data  were  available  on  the  epicen- 
tral  area  of  submarine  earthquakes  and  where  no 
seismic  data  were  available.  Formulas  are  given 
for  (1)  determining  the  location  and  time  of  com- 
mencement of  tsunamis;  (2)  computing  the  heights 
and  velocities  of  propagation  of  tsunamis;  (3)  pre- 
dicting the  travel  times  of  tsunamis;  and  (4)  calcu- 
lating the  probability  of  coincidence  of  tsunami 
centers  with  submarine  earthquake-epicenters. 
(Josefson-USGS) 
W72-09280 


HISTORY  OF  THE  WORLD'S  OCEANS 
(ISTORTYA  MIROVOGO  OKEANA). 

Izdatel'stvo  'Nauka',  Moscow,  Zenkevich,  L.A., 
editor-in-chief,  1971.  288  p. 

Descriptors:  'Oceanography,  'Oceans,  'Sedi- 
ments, 'Sedimentation,  'Marine  geology,  Struc- 
tural geology,  Continental  shelf,  Continental 
slope,  Biology,  Aquatic  life.  Marine  animals, 
Geochemistry,  Mineralogy,  Geologic  time,  Sea 
water,  Pacific  Ocean,  Indian  Ocean,  Arctic 
Ocean,  Atlantic  Ocean,  History. 
Identifiers:  'USSR,  Ocean  basins,  Oceanogenic 
sedimentation,  Tectonics,  Geosynclines,  Con- 
tinental rise,  Continental  drift,  Mid-oceanic 
islands,  Phosphorites,  Pelagic. 

This  monograph  contains  the  most  important 
papers  presented  at  the  Conference  on  the  History 
of  the  World's  Oceans,  organized  by  the  Earth 
Sciences  Section  of  the  USSR  Academy  of 
Sciences  under  sponsorship  of  the  Moscow 
Society  of  Naturalists  (December  1-4,  1969),  and 
at  the  Symposium  on  Deep-Sea  Sediments,  ar- 
ranged by  the  Commission  on  Sedimentary  Rocks 
of  the  Department  of  Geology,  Geophysics,  and 
Geochemistry  of  the  USSR  Academy  of  Sciences 
(December  15-17,  1969).  The  subject  material  is  di- 
vided into  two  parts:  geological,  biological  and 
geocbemical  aspects  of  the  oceans'  history  (9 
papers);  and  deep-sea  ocean  sediments  (10 
papers).  Specific  topics  examined  include:  (1) 
origin  of  primary  and  secondary  ocean  basins;  (2) 
role  of  ocean  formation  in  the  tectonic  evolution 
of  the  earth;  (3)  age  and  origin  of  oceans;  (4)  age 
and  evolution  of  deep-sea  fauna;  (5)  evolution  of 
the  chemical  composition  of  sea  water;  (6)  sedi- 
mentary formations  of  oceans;  (7)  sedimentation 


in  present-day  geosynclinal  belts  of  the  Pacific;  (8) 
sediments  in  volcanic  rift  zones  of  mid-Indian 
Ocean  ridges;  (9)  deep-sea  sediments  of  the  Arctic 
Ocean;  (10)  formation  of  the  mineral  composition 
of  deep-sea  sediments:  (11)  distribution  of  clay 
minerals  in  ocean  sediments;  (12)  phosphorite 
deposits  on  the  ocean  floor;  (13)  deep-sea  ore  sedi- 
ments of  hydrothermal  origin;  and  (14)  deep-sea 
sediments  of  folded  regions.  (Josefson-USGS) 
W72-09282 


THE  MANGROVE  SWAMP  AND  SALT  MARSH 
COMMUNITIES  OF  THE  SYDNEY  DISTRICT. 
IV.  THE  SIGNIFICANCE  OF  SPECIES  IN- 
TERACTION, 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Botany. 
L.  D.  Clarke,  and  N.J.  Hannon. 
Journal  of  Ecology,  Vol  59,  No  2,  p  535-553.  1971 . 
Identifiers:     Allelopathy,     Arthrocnemum     aus- 
tralasicum    D,    Australia,    Avicennia    marina    D, 
Casuarina  glauca  D,  Communities,  Growth,  In- 
teraction,   Juncus    maritimus    M,    Light,    'Salt 
marshes,  Salinity,  Species,  'Mangrove  swamps, 
Sydney,  Saturated  soils,  'Population. 

Species  interactions-via  phytoxic  exudates,  shad- 
ing and  associated  growth  were  investigated  to  as- 
sess their  roles  in  causing  the  sharp  zonation  that 
often  occurs  between  the  dominant  species  of  the 
Sydney  mangrove  and  salt  marsh  communities. 
The  growth  of  Arthrocnemum  australasicum  was 
reduced  and  its  mortality  was  increased  in  associa- 
tion with  Avicennia  marina  or  Juncus  maritimus. 
No  evidence  of  inhibition  of  Arthrocnemum  by 
leachates  or  macerates  of  mangrove  bark,  leaves 
or  soil  was  found,  but  the  higher  light  requirement 
of  all  the  species  of  the  Arthrocnemum  zone,  com- 
pared with  Avicennia  or  Juncus,  would  prevent 
their  migration  into  the  adjacent  zones  where 
these  other  species  are  dominant.  No  reciprocal 
diminution  in  growth  or  survival  of  Avicennia  or 
Juncus  occurred  when  in  association  with  Arthroc- 
nemum. Survival  and  growth  of  seedlings  of  both 
Casuarina  glauca  and  Juncus  were  inhibited  by  the 
presence  of  a  layer  of  Casuarina  litter  on  the  soil 
surface  but  not  by  leachates  or  macerates  of  fresh 
Casuarina  cladodes  or  Casuarina  Utter.  The  biotic 
factor  exerts  an  important  influence  on  species 
distribution  in  these  communities,  as  does  salinity 
and  waterlogging.  The  growth  in  association  of 
dominant  species  from  each  zone  along  an  artifi- 
cial gradient  of  elevation,  salinity,  soil  and  water- 
logging produced  a  species  zonation  pattern  which 
closely  resembled  the  zonation  pattern  that  occurs 
in  the  field.  An  assessment  is  made  of  the  factors 
restricting  the  landward  and  seaward  migration  of 
all  the  prominent  species  in  these  communities 
under  present  conditions.—Copyright  1972,  Biolog- 
ical Abstracts,  Inc. 
W72-09286 


THE  STRUCTURE  OF  THE  SPECIES  POPULA- 
TIONS IN  THE  INITIAL  STAGES  OF  SALT- 
-MARSH  SUCCESSION, 

Foras  Taluntais,  Wexford  (Ireland). 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09288 


ANALOG  MODELING  TO  DETERMINE  THE 
FRESH  WATER  AVAILABILITY  ON  THE 
OUTER  BANKS  OF  NORTH  CAROLINA, 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09297 


A    THREE-DIMENSIONAL   CURRENT   METER 
FOR  ESTUARINE  APPLICATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

W.  J.  Wiseman,  Jr.,  R.  M.  Crosby,  and  D.  W. 

Pritchard. 

Journal  of  Marine  Research,        V  30,  No.  1,  p  153- 

158,  January  15,  1972.1  fig.SiU. 


Descriptors:  'Instrumentation,  'Current  meters, 
'Estuaries,  Monitoring,  Velocity,  Flow  rates, 
Water  yield.  Fluctuations. 

Identifiers:  Particulate  matter,  Doppler  shift,  Vec- 
tor analysis. 

An  acoustic  doppler-shif  t  current  meter  capable  of 
sensing  high-frequency  velocities  typically  found 
in  estuaries  was  developed.  The  design  criteria 
were:  (1)  rapid  response  time;  (2)  output  data  as 
true  vector  averages  of  three-dimension  velocity; 
and  (3)  remote  sensing  of  velocity  to  minimize 
disturbance  to  the  field  of  flow.  Sound,  emitted 
from  a  transmitter  and  scattered  in  three  indepen- 
dent directions  by  particulate  matter  moving  with 
the  ambient  fluids  velocity,  is  recorded  and  dop- 
pler shifts  in  frequency  relative  to  the  transmitted 
sound  are  measured.  Shift  data  allow  determina- 
tion of  the  velocity  vector  at  the  intersection  of  the 
transmitters'  and  the  receivers'  beam  patterns.  In- 
formation is  fed  to  signal  processing  equipment 
through  underwater  cables.  The  meter  has  been 
used  in  the  field  with  moderate  success  when 
mean  fluid  velocity  was  about  20  cm/sec.  At  high 
velocities,  accuracy  of  better  than  3  percent  has 
been  obtained.  The  advantages  of  the  meter  over 
similar  meters  are:  sampling  without  disturbing 
sampled  fluid,  taking  a  vector  average,  and,  most 
important,  simultaneous  measuring  all  of  the  three 
components  of  fluid  velocity.  (Mackan-Battelle) 
W72-09334 


FALLOUT  CESIUM-137  IN  CLAMS  (RANGIA 
CUNEATA)  FROM  THE  NEUSE  RIVER  ESTUA- 
RY, NORTH  CAROLINA, 

National  Marine  Fisheries  Service,  Beaufort,  N.C. 
Center  for  Estuarine  and  Menhaden  Research. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09337 


DETERMINATION  OF  NANOMOLAR  QUANTI- 
TIES OF  FREE  AMINO  ACIDS  DISSOLVED  IN 
NORTH  ATLANTIC  OCEAN  WATERS. 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  05A . 

W72-09343 


THE  RELATIVE  IMPORTANCE  OF  FRESH- 
WATER INPUT,  TEMPERATURE  AND  TIDAL 
RANGE  IN  DETERMINING  LEVELS  OF  DIS- 
SOLVED OXYGEN  IN  A  POLLUTED  ESTUA- 
RY, 

Clyde  River  Purification  Board,  East  Kilbride 
(Scotland). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09345 


DISTRIBUTION  OF  CERTAIN 

HETEROTROPHIC    AEROBIC    BACTERIA    IN 
EASTERN  MEDITERRANEAN  DEEP-SEA  SEDI- 
MENTS,     (DISTRIBUTION      DE      CERTAINES 
BACTERIES     HETEROTROPHES     AEROBIED 
DANS      LES      SEDIMENTS      PROFONDS     DE 
MEDITERRANEE  ORIENTALE  ), 
Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09349 


THE  SEASONAL  SELECTION  BY  TEMPERA- 
TURE OF  HETEROTROPHIC  BACTERIA  IN 
AN  INTERTIDAL  SEDIMENT, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09350 


CONTRD3UTION  OF  THE  STUDY  OF 
ZOOPLANKTON  IN  LEBANESE  WATERS, 
(CONTRD3UTION  A  L'  ETUDE  DU  ZOOPLANC- 
TON  DES  EAUX  LD3ANAISES), 

Lebanese  Univ.,  Beirut.  Faculty  of  Sciences. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09355 
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ECOLOGY  AND  LIFE  HISTORY  OF  THE 
DIAMOND  KILLIFISH:  ADINIA  XENICA  (JOR- 
DAN AND  GILBERT), 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

R.  W.  Hastings,  and  R.  W.  Yerger. 
American  Midland  Naturalist.  No.  2,  Vol  86,  p 
276-291.1971. 

Identifiers:  Adinia  xenica,  Behavior,  Birds, 
Breeding,  Copepods,  Crustaceans,  Ecology, 
Food,  Habit,  'KiUifishes,  Nematodes,  Parasites, 
Predation,  Trematodes,  Vegetation,  'Life  history 
studies. 

A.  xenica  occurs  in  estuarine  areas  of  the  northern 
Gulf  of  Mexico  from  southeastern  Florida  to  the 
central  coast  of  Texas.  It  is  most  often  found  in 
shallow  waters  of  medium  salinity  in  areas  of 
abundant  vegetation,  with  other  cyprinodontids 
and  poeciliids  normally  expected  in  a  brackish- 
water  habitat.  Adinia  is  prey  to  piscivorous  birds 
and  is  parasitized  by  nematodes,  trematodes  and 
copepods.  Defensive  behavior  includes  darting  to 
the  bottom  in  deeper  water  or  resting  motionless  in 
the  shallowest  water  at  the  edges,  usually  in  areas 
of  abundant  vegetation.  There  is  little  schooling 
tendency  in  Adinia,  although  unorganized  aggrega- 
tions of  individuals  may  form  under  certain  condi- 
tions. A  possible  symbiotic  relationship  exists  in 
which  Adinia  'tail-stands'  to  solicit  cleaning 
behavior  from  other  organisms.  Food  consists 
primarily  of  plant  and  animal  material  which  is 
picked  from  submerged  plant  stalks  or  which  falls 
into  or  floats  on  the  surface  of  the  water.  Small 
crustaceans  are  the  most  common  food  item. 
Adinia  attains  sexual  maturity  at  about  19  or  20 
mm.  Males  outnumber  females  2  to  1.  Most,  if  not 
all,  breeding  activity  occurs  from  March  through 
Aug.  or  Sept.  Sexual  dimorphism  is  always  ap- 
parent; the  males  are  larger  and  more  compressed, 
have  longer  fins  and  brighter  colors  and  possess 
contact  organs.  Eggs  are  deposited  singly  on  the 
submerged  stalks  of  plants.  Males  actively  pursue 
females,  and  combat  often  occurs  between  two 
males  pursuing  the  same  female.  Eggs  normally 
hatch  in  about  2  weeks.  Newly-hatched  individuals 
are  marked  with  dorsal,  lateral,  and  ventral  stripes 
of  melanophores.  Fin  rays  are  well-developed  in 
the  caudal  and  pectoral  fins  and  may  also  be 
presented  in  the  anal  fin  fold.  Scales  and  pelvic 
fins  are  visible  after  20  days.  The  adult  body  form 
is  attained  after  about  30  days. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09360 


RELEASE  OF  DISSOLVED  ORGANIC  MATTER 
FROM  NATURAL  POPULATIONS  OF  MARINE 
PHYTOPLANKTON, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09363 


MATHEMATICAL     MODEL     FOR     FATE    OF 
POLLUTANTS  IN  NEAR-SHORE  WATERS, 

IIT  Research  Inst.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09377 


AUTOMATIC  MONITORING  METHOD  USING 
BIOLOGICAL  CONCENTRATION  FOR 

MARINE  RADIOACTIVE  CONTAMINATION, 

Tokyo  Univ.  (Japan).  Fisheries  Inst. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09454 


RADIOACTIVE     AND     METALLIC     (COPPER 

AND  ZINC)  POLLUTANTS  IN  THE  SCHELDT 

ESTUARY     (IN     WATER,     SEDIMENT     AND 

SUSPENDED     MATTER),     (LES     POLLUANTS 

RADIOACTIFS    ET    METALLIQUES    (CUIVRE 

ET  ZINC)  DANS  L'ESTUAIRE  DE  L'ESCAUT 

(EAUX,      SEDIMENTS      ET      MATURES      EN 

SUSPENSION)), 

Institut     Royal     des     Sciences     Naturelles     de 

Belgique,  Brussels. 

For  primary  bibliographic  entry  see  Field  05 A. 


W72-09455 


HURRICANE  PROTECTION  PROJECT, 
STRATFORD,  CONNECTICUT  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Waltham,  Mass. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09478 


METHOD  AND  APPARATUS  FOR  DESILTING 
AND/OR  DESALTING  BODIES  OF  WATER, 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09504 


PROCEEDINGS,  1971  TECHNICAL  CON- 
FERENCE ON  ESTUARIES  OF  THE  PACIFIC 
NORTHWEST. 

Oregon  State  Univ.,  Corvallis.  Engineering  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09547 


THE  POTENTIAL  OF  PHYSICAL  MODELS  TO 
INVESTIGATE  ESTUARINE  WATER  QUALITY 
PROBLEMS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09548 


APPLICATIONS  OF  SOME  NUMERICAL 
MODELS  TO  PACIFIC  NORTHWEST  ESTUA- 
RIES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-09549 


STUDIES  OF  SEDIMENT  TRANSPORT  IN  THE 
COLUMBIA  RIVER  ESTUARY, 

Geological     Survey,      Portland,      Oreg.      Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09551 


DESIGN   AND   CONSTRUCTION   OF  A   SALT- 
WATER ENVntONMENT  SIMULATOR, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09553 


SALINITY,    RUNOFF   AND   WIND   MEASURE- 
MENTS, YAQUINA  ESTUARY,  OREGON, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09554 


CAPE  COD  BAY  ECOSYSTEM  QUANTITATIVE 
ANALYSIS, 

Marine    Biological    Lab.,    Woods    Hole,    Mass. 
Systematics-Ecology  Program. 
D.  K.  Young,  K.  D.  Hobson,  J.  S.  O'Conner,  A.  D. 
Michael,  and  M.  A.  Mills. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-732  791,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971.  71  p,  18  fig,  6 
tab,  56  ref.  Project  NR  104-835,  Contract  NONR 
3070  (03). 

Descriptors:  'Ecosystems,  'Sampling,  'Equip- 
ment, 'Benthic  fauna,  'Estuarine  environment, 
'Animals,  Marine  animals,  'Sediment  distribu- 
tion, Invertebrates,  Analytical  techniques,  Nu- 
merical analysis,  Distribution  patterns,  Mollusks, 
Amphipoda,  Annelids,  Carnivores,  Oligochaetes, 
Turbidity,  Sediments,  Massachusetts,  Herbivores, 
Temperature,  Statistical  methods,  Systematics, 
Isotherms,  Profiles,  Particle  size,  Mechanical 
equipment,  Distribution  patterns,  Population. 
Identifiers:  'Quantitative  analysis,  Epibenthic 
sled,  Naturalist  dredge,  Clam  dredge,  Smith- 
Mclntyre  grab,  'Cape  Cod  Bay,  Multivariate  anal- 


ysis, Polychaetes,  Suspension  feeders,  Molpaida 
oolitica,  Macroinvertebrates,  Tmetonyx,  Maera, 
Data  interpretation,  Species  diversity,  Nephtys  in- 
cisa,  Goniada  maculata,  Ninoe  nigripes,  Aricidea 
quadrilobata,  Paraonis  gracilis,  Lumbrineris 
fragilis,  Aricidea  jeffreysii. 

Intensive  sampling,  sorting,  and  identification  of 
benthos  of  Cape  Cod  Bay  to  1  mm  size  were  un- 
dertaken in  1965  to  provide  information  on  the 
structure  of  the  subtidal  benthic  community  rela- 
tive to  sediment  type,  turbidity,  temperature, 
salinity,  and  depth.  Sampling  was  done  with  the 
epibenthic  sled,  naturalist  dredge,  clam  dredge, 
and  Smith-Mclntyre  grab  at  equally  spaced  sta- 
tions throughout  the  Bay  and  the  year.  Analyses  of 
data  on  the  biota,  environmental  factors,  and  sam- 
pling gear  were  facilitated  by  computer.  Prelimina- 
ry analyses  were  restricted  to  oligochaetes,  am- 
phipods,  molluscs,  and  14  families  of  polychaetes 
in  91  Smith-Mclntyre  samples  evenly  spaced 
throughout  the  Bay.  The  total  abundance  of 
benthic  animals  considered  was  lowest  at  depths 
of  water  exceeding  30  m,  and  highest  (5000/m2)  at 
intermediate  depths  of  20-30  m.  Polychaetes  were 
by  far  the  most  abundant  taxonomic  group 
present.  Most  of  the  benthos  were  infauna  which 
build  tubes,  but  free  burrowing  infauna  were  also 
abundant  particularly  in  shallow  sediments  with 
low  percentages  of  clay,  or  silt,  or  both.  Summer 
concentrations  of  molluscs  and  polychaetes  were 
appreciably  greater  than  winter  concentrations  in 
shallow  waters.  Species  diversity  of  individual 
samples  was  essentially  identical  at  all  depths. 
However,  if  samples  are  combined  to  assess  diver- 
sity over  larger  areas,  species  diversity  appeared 
to  decrease  with  increasing  depth  and  with  sedi- 
ment homogeneity.  Multivariate  analysis  of  the 
dominant  amphipod  species  indicate  that  depth 
and  type  of  sediment  are  the  major  determinants 
of  species  associations.  (Holoman-Battelle) 
W72-09573 


BIOLUMINESCENCE  AND  PRIMARY 

PRODUCTIVITY  IN  MARINE  ESTUARINE  EN- 
VIRONMENTS, 

Johns  Hopkins  University,  Baltimore,  Md.  Mc- 

Collum-Pratt  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09575 


TRACE     ELEMENT     CONCENTRATIONS     IN 
SOME  MODERN  CORALS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09577 


A       GUIDE       TO       THE       GEOLOGY       OF 
DELAWARE'S  COASTAL  ENVIRONMENTS, 

Delaware  Univ.,  Newark.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-09614 


RIVER    AND    COASTAL    ICE   PROBLEMS    IN 
ICELAND, 

National  Energy  Authority,  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09624 


POSSIBLE  EFFECTS  OF  ORGANOCHLORINE 
PESTICD3ES  ON  PRIMARY  PRODUCTIVITY 
AND  SKELETOGENESIS  OF  NEW  ENGLAND 
ESTUARINE  AND  COASTAL  MARINE  ALGAE, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09653 


PHOSPHORUS  AND  EUTROPHICATION  IN 
THE  PAMLICO  RIVER  ESTUARY,  N.  C,  1966- 
-1969  -  A  SUMMARY, 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  05C. 
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W72-09655 


CATCHES  OF  POSTLARVAL  WHITE  SHRIMP, 
'PENAEUS  SETIFERUS'  (LINN.),  AND  BROWN 
SHRIMP,  P.  AZTECUS  IVES,  AND  TEMPERA- 
TURE AND  SALINITY  OBSERVATIONS  IN 
VERMILION  BAY,  LOUISIANA,  MARCH  1963 
TO  APRIL  1967, 

Rosenstiel  School  of  Marine  and  Atmospheric 
Sciences,  Miami,  Fla. 

C.  W.  Caillouet,  Jr.,  B.  J.  Fontenot,  Jr.,  W.  S. 
Perret,  R.  J.  Dugas,  and  H.  F.  Hebert. 
Available  from  the  National  Technical  Informa- 
tion Service  as  Com-71-01055,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  National  Marine  Fisheries 
Service  Data  Report  64,  July  1971.  42  p,  1  fig,  10 
tab,  9  ref.  Contract  No.  14-17-0002-48. 

Descriptors:  *Water  temperature,  'Salinity, 
•Trawling,  Water  analysis,  Plankton  nets,  Loui- 
siana, Environmental  effects,  Bays,  Data 
processing.  Estuaries,  Streams,  Coastal  marshes, 
Chlorine,  Sampling. 

Identifiers:  'Penaeus  setiferus,  Ctenophores, 
Sodium  tetraborate  decahydrate,  Brown  shrimp, 
White  shrimp,  Cote,  Glyceral,  Daylight,  Sample 
preservation,  FAC  National  Marine  Fisheries  Ser- 
vice, FAC  Louisiana  Wildlife  and  Fisheries  Corn- 


Trawl  samples  of  shrimp  were  taken  from  eight 
sites  in  the  Vermilion  Bay  area  of  Louisiana  from 
March  1963,  to  April  1967,  to  develop  indices  of 
relative  abundance  of  white  and  brown  shrimp  and 
to  try  to  relate  the  indices  to  shrimping  success  in 
the  area.  Data  on  the  catches  are  included;  how- 
ever, no  analyses  are  included.  (Snyder-Battelle) 
W72-09674 


MALACOLOGICAL  RESOURCES  OF  THE 
GULF  OF  SAN  MATIAS  WITH  SOME  OBSER- 
VATIONS MADE  IN  THE  EXPLORATORY 
CAMPAIGN  SAO-I-71, 

Instituto  de  Biologia  Marina,  Mar  del  Plata  (Ar- 
gentina). 

S.  R.  Oliver,  R.  O.  Marziale,  and  R.  Capitoli. 
Inst  Biol  Mar  (Mar  Del  Plata)  Contrib.  162.  p  1-21. 
1971.  Dlus.  Maps. 

Identifiers:  Amiantis  purpurata,  Argentina,  Chla- 
mys  tehuelca,  Mala  cology,  Ostrea  puelchana,  Os- 
trea  spreta,  Resources,  'Gulf  of  San  Matias,  Sao- 
l-71,*Mollusks. 

A  rich  fauna  of  molluscs  inhabits  the  Gulf  of  San 
Matias  (Argentina),  and  some  of  its  representa- 
tives have  great  actual  or  potential  importance.  It 
includes  10  spp.  of  Pelecypoda,  3  of  Cephalopoda 
and  2  Gastropoda.  The  port  of  San  Antonio  Oeste 
has  become  the  principal  Argentine  fishing  port 
for  these  species.  Several  large  banks  of  shellfish 
were  located.  A  very  large  number  of  species  are 
listed,  including  Ostrea  puelchana,  O.  spreta,  Ami- 
antis purpurata,  Chlamys  tehuelca.  Copyright 
1971,  Biological  Abstracts,  Inc. 
W72-09708 


INSIDIOUS  ALTERATION  OF  THE 

ESTU AIIINE  ENVIRONMENT, 

Miami  Univ.,  Fla.  Inst,  of  Marine  Sciences. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09717 


DISTRIBUTIONAL  TRENDS  IN  THE  RECENT 
MARINE  SEDIMENTS  OF  NORTHERN  BAFFIN 
BAY, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Marine 
Geology. 
A.C.Grant. 

Maritime  Sediments,  Vol  7,  No  2,  p  41-63,  Sep- 
tember 1971.  16  fig,  2  tab,  30  ref. 

Descriptors:  'Sedimentation,  'Provenance,  'Sedi- 
ment transport,  Canada,  Icebergs,  Sediment  sort- 
ing, Sedimentology,  Bottom  sediments. 
Identifiers:  'Baffin  Bay. 


The  nature  of  the  Recent  sediments  in  northern 
Baffin  Bay,  and  their  textural  properties  relative 
to  water  depth,  bottom  configuration,  and  the 
agents  responsible  for  their  transport  were  studied 
by  analyzing  69  samples.  Auxiliary  lines  of 
research  included  determination  of  the  organic 
matter  and  calcium  carbonate  content  of  the  sedi- 
ments, and  evaluation  of  the  lithology  and  abra- 
sion of  the  gravel-size  material.  The  gravel  content 
is  highest  in  a  zone  approximately  coincident  with 
the  paths  of  surface  currents.  Distribution  on  the 
basis  of  median  grain  diameters  illustrates  shore- 
ward progression  from  fine  to  coarse  sediment, 
and  clay  deposition  in  nearshore  bottom  depres- 
sions. Offshore  sand  accumulations  occur  on  topo- 
graphically high  parts  of  the  basin  floor.  Carbonate 
distribution  relates  primarily  to  regional  geology 
and  to  water  circulation,  and  gravel  lithology 
reflects  similar  control.  Ice-rafting  is  the  dominant 
agent  of  sediment  transport  in  the  Baffin  Bay  re- 
gion. Ice  movement  is  confined  mainly  to  the 
lateral  zone  of  surface  currents,  and  gravel  dis- 
tribution in  the  bottom  sediment  is  determined  ac- 
cordingly. The  distribution  of  finer  sediments  de- 
pends upon  hydraulic  conditions.  Clay  accumu- 
lates in  the  central,  deep-water  area,  but  may  also 
be  deposited  within  the  gravel  zone  where  the  bot- 
tom water  is  undisturbed  by  current  action.  Where 
water  movement  affects  the  bottom,  sorting  of  the 
sediment  occurs  by  virtue  of  non-deposition  of 
fine  particles.  (Knapp-USGS) 
W72-09763 


THE  WATER  ECONOMY  OF  THE  SEA  GRASS 
THALASSIA  TESTUDINUM, 

Kiel     Univ.     (West     Germany).     Institut     fuer 

Meereskunde. 

F.  Gessner. 

Mar  Biol,  Vol  10,  No  3,  p  258-260.  1971.  Illus. 

Identifiers:  Cuticle,  Deficit,  Economy,  Electron 

microscopy,    'Sea    Grass    M,    'Thalassia-Testu- 

dinum-M,  'Transpiration,  'Osmotic  pressure. 

The  osmotic  values  in  the  leaves  of  T.  testudinum 
Banks  ex  Konig,  collected  from  the  natural 
habitat,  were  found  to  be  32  atm;  the  relative 
transpiration  was  100%.  Electronmicroscopical 
analysis  of  the  cuticle  reveals  many  perforations. 
The  critical  sublethal  water  deficit  lies  near  65%. 
In  dense  meadows  the  green  surface  area  of  the 
plants  amounts  to  18.56  m2/m2  bottom  area.-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09784 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


THE  POTENTIAL  CONTRIBUTION  OF 
DESALTING  TO  FUTURE  WATER  SUPPLY  IN 
NEW  MEXICO, 

Southwest  Research  Inst.,  San  Antonio,  Tex. 
D.  E.  Morris,  and  W.  L.  Prehn,  Jr. 
Prepared  for  the  Office  of  Saline  Water  and  the 
Office  of  the  State  Engineer,  State  of  New  Mex- 
ico, Santa  Fe,  March  1971.  164  p,  22  fig,  48  tab,  76 
ref.  OS W  14-30-2580. 

Descriptors:  'Desalination  plants,  'Desalination 
processes,  'Brine  disposal,  'New  Mexico,  'Water 
quality  control,  Desalination,  Ion  exchange,  Elec- 
trodialysis,  Reverse  osmosis,  Vapor  compression 
distillation,  Flash  distillation,  Planning,  Water 
supply,  Municipal  water,  Water  costs,  Waste 
water  disposal,  Local  governments. 
Identifiers:  'Gallup,  'Artesia,  Zuni  Pueblo,  Tu- 
larosa,  Moriarty. 

A  statewide  study  was  made  of  the  technical  and 
economic  feasibility  of  desalting  in  selected  New 
Mexico  communities.  Five  communities  were 
chosen  for  study  on  the  basis  of  present  or  deteri- 
orating water  quality  of  present  supply  and  the  im- 


practicability of  providing  improved  quality  from 
alternative  sources.  These  communities  were:  Ar- 
tesia, Gallup,  Moriarty,  Tularosa  and  Zuni  Pueblo. 
Essentially,  all  local  conditions  were  taken  into  ac- 
count in  order  to  determine,  through  calculation  of 
various  desalt  process  applications,  whether  or  not 
desalting  cculd  effect  water  quality  improvement 
under  acceptable  economic  conditions.  Calcula- 
tions were  made  for  each  city  for  five  desalting 
processes  including:  electrodialysis,  reverse  os- 
mosis, ion  exchange,  vacuum  freezing- vapor  com- 
pression, and  vapor  compression-vertical  tube 
evaporator-multistage  flash  distillation.  Concep- 
tual plant  layouts  were  made  for  each  study  com- 
munity, and  the  desalt  plant  was  located  in  each  on 
the  basis  of  providing  least  cost  product  water. 
Blending  of  desalted  water  with  feedwater  or  other 
water  was  assumed  where  feasible  to  lower  the 
cost  of  delivered  water.  Brine  disposal  was  calcu- 
lated assuming  blending  with  sewage  effluents, 
with  the  remainder  sent  to  evaporation  ponds. 
Both  desalting  and  brine  disposal  cost  calculation 
procedures  are  discussed.  (Poertner) 
W72-09306 


VARIABLE  ORIFICE  FOR  MULTISTAGE 
FLASH  EVAPORATION  OR  DISTILLATION 
UNITS, 

Department  of  the  Interior,  Washington,  DC;  and 
Secretary  of  the  Interior,  Washington,  D.C.  (As- 
signee). 

R.  Van  Winkle. 

U.  S.  Patent  No.  3,634,199,  2  p,  4  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  2,  p  713,  January  11,  1972. 

Descriptors:  'Patents,  'Desalination,  'Distilla- 
tion, 'Flash  distillation,  Evaporation,  Freshwater, 
Flow  control,  Potable  water. 

The  variable  orifice  is  a  device  for  controlling  the 
horizontal  flow  of  fluids  between  adjacent, 
generally  horizontal  flash  evaporator  stages.  The 
distill  and  flows  under  decreasing  temperature  and 
pressure  from  one  stage  to  the  next.  The  fluid  flow 
is  controlled  by  a  vapor-impermeable,  flexible  or 
hinged  flap.  If  the  force  applied  to  the  flap  is 
greater  than  the  interstage  pressure  differential, 
the  flap  dips  down  into  the  distill  and  acts  to  regu- 
late the  flow.  (Sinha-OEIS) 
W72-09487 


CHITIN  AND  CHITOSAN  AS  CHROMATO- 
GRAPHIC SUPPORTS  AND  ABSORBENTS  FOR 
COLLECTION  OF  METAL  IONS  FROM  OR- 
GANIC AND  AQUEOUS  SOLUTIONS  AND  SEA 
WATER, 

For  primary  bibliographic  entry  see  Field  02K. 
W72-09491 


EVAPORATION-REVERSE  OSMOSIS  WATER 
DESALINATION  SYSTEM, 

Stone  and  Webster  Engineering  Corp.,  Boston, 
Mass.  (Assignee). 
H.  E.  Nelson. 

U.  S.  Patent  No.  3,632,505,  2  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  894,  No  1 ,  p  305,  January  4, 1972. 

Descriptors:  'Patents,  'Desalination,  'Evapora- 
tion, 'Reverse  osmosis,  Sea  water,  Potable  water, 
Brine,  Water  treatment,  Equipment,  Heat  exchan- 
gers, Evaporators,  Separation  techniques. 

The  apparatus  consists  of  an  evaporator  used  for 
receiving  the  feed  water  and  discharging  the  distil- 
late, a  reverse  osmosis  system,  and  a  device  for 
heat  exchange.  The  power  to  operate  both  the 
evaporator  and  the  reverse  osmosis  units  is  pro- 
vided by  a  stea-  generator.  A  turbo  generator  is 
supplied  with  h%u  pressure  steam  and  in  turn  pro- 
vides electric  power  for  driving  the  pumps  in  the 
reverse  osmosis  system.  (Sinha-OEIS) 
W72-09506 


26 
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Water  Yield  Improvement — Group  3B 


INSTRUMENTATION  FOR  IN-SITU  DETER- 
MINATION OF  ICE  PARTICLE  SIZE  DIS- 
TRIBUTION, 

North  American  Rockwell  Corp.,  Canoga  Park, 
Calif.  Rocketdyne  Div. 
G.  R.  Schneider. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $0.60.  Office  of  Saline  Water,  R  and 
D  Progress  Report  No  770,  OSW  14-01-0001-2156, 
April  1972,  51  p,  15  fig,  7  tab,  5  ref. 

Descriptors:  'Desalination,  *Freezing,  *Ice,  *In- 

strumentation,  'Particle  size. 

Identifiers:  'Particle  size  analyzer,  Crystallizer. 

An  automatic  particle  size  analyzer,  composed  of 
a  light-scattering  apparatus  as  a  sensor,  a  pulse 
converter  for  signal  processing,  a  pulse  height 
analyzer  for  signal  sorting  and  storage,  an  X-Y 
recorder,  and  a  serial  printer  for  data  readout, 
were  assembled,  modified  where  necessary,  and 
calibrated  to  determine  the  size  distribution  of  ice 
particles  from  freeze  desalinators.  A  calibration 
was  performed  using  sieved  samples  of  KH2P04 
in  trichloroethylene  as  an  ice-brine  simulant. 
Using  glass  spheres  in  various  liquids,  a  calibra- 
tion correction  was  worked  out,  enabling  the  auto- 
matic particle  size  analyzer  calibration  to  be  used 
over  a  range  of  particle-to-liquid  refractive  index 
ratios  extending  from  0.93  to  1.13.  Tests  conducted 
with  sieved  samples  of  sucrose  and  NaCl  in 
bromobenzene  verified  the  validity  of  the  calibra- 
tion curve.  Further  tests  indicated  the  agreement 
of  the  comparison  between  automatically  deter- 
mined size  distributions  of  ice-brine  mixtures  and 
manual  determinations  using  the  photographic 
technique  was  quite  good.  The  automatic  particle 
size  analyzer  appeared  to  detect  more  small  parti- 
cles than  did  the  photographic  method.  (OSW) 
W72-09513 


PREPARATION  OF  REVERSE-OSMOSIS  MEM- 
BRANES BY  SURFACE  MODIFICATION  OF 
POLYMERIC  FILMS, 

HT  Research  Inst.,  Chicago,  III. 

A.  M.  Stake,  C.  Giori,  and  J.  J.  Hillman. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402,  Price  $0.65.  Office  of  Saline  Water,  R  and 

D  Progress  Report  No  768,  OSW  14-30-2750,  April 

1972, 64  p,  4  fig,  22  tab,  19  ref. 

Descriptors:  'Desalination,  'Membranes,  *R- 
everse  osmosis,  'Biological  membranes, 
'Semipermeable  membranes,  Polymers. 
Identifiers:  'Hollow  fibers,  'Polymer  synthesis, 
•Vinyl  peptides,  'Polyphosphonyl  ureas, 
'Polysulfonamides,  'Crosslinking,  'Polyamides. 

A  broad  variety  of  polymeric  structures  were  in- 
vestigated for  use  in  the  fabrication  of  reverse  os- 
mosis membranes.  Surface  acetylation  of  cel- 
lophane resulted  in  membranes  having  high  salt  re- 
jection and  low  water  flux.  Crosslinking  of  col- 
lagen and  nylon  also  resulted  in  low  flux  mem- 
branes having  improved  salt  rejection  charac- 
teristics. New  polymeric  systems,  such  as 
polyphosphonyl  ureas,  polysulfonamides  and 
vinylpeptide  copolymers,  were  also  evaluated  for 
potential  use  as  reverse  osmosis  membranes. 
(OSW) 
W72-09514 


DESALINATION  BY  HIGH  PRESSURE 
SOLIDD7ICATION  OF  WATER  TO  ICE  VI, 

Clarkson  Coll.  of  Technology,  Potsdam,  N.  Y. 
H.  H.  G.  JeUinek. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $0.35.  Office  of  Saline  Water,  R  and 
D  Progress  Report  No  765.  OSW  14-01-0001-1789, 
March  1972,  26  p,  1  tab,  9  tig,  4  ref. 

Descriptors:  'Desalination  processes,  'Ice,  'High 

pressure. 

Identifiers:  'Ice  VI. 


A  new  method  of  desalination  was  investigated 
which  appears  promising.  The  technique  consists 
of  subjecting  saline  water  to  pressures  of  about 
104  atm.  at  ambient  temperatures.  Part  of  the 
saline  solution  is  converted  to  Ice  VI.  On  releasing 
the  pressure  the  water  substance  contained  in  Ice 
VI  is  separated  from  the  mother  liquor  to  yield 
fresh  water.  The  high  pressure  method  is  in  princi- 
ple as  efficient  as  any  other  isothermal  process 
(e.g.  reverse  osmosis).  Present  day  engineering  is 
capable  of  producing  sufficiently  large  units  for 
the  practical  utilization  of  this  method.  (OSW) 
W72-09516 


DEVELOPMENT  OF  CELLULOSE 

TRIACETATE  HOLLOW  FIBER  REVERSE  OS- 
MOSIS MODULES  FOR  BRACKISH  WATER 
DESALINATION, 

Dow  Chemical  Co.,  Walnut  Creek,  Calif.  Western 

Div.  Research  Labs. 

E.  L.  Dance,  T.  E.  Davis,  H.  I.  Mahon,  E.  A. 

McLain,  and  W.  E.  Skiens. 

For  sale  by  the  Superintendent  of  Documents,  U. 

S.  Government  Printing  Office,  Washington,  D.  C. 

20402,  Price  $1.25.  Office  of  Saline  Water,  R  and 

D   Progress   Report  763.   OSW    14-01-0001-2248, 

December  1971.  1 14  p,  46  fig,  22  tab. 

Descriptors:  'Desalination  processes,  'Reverse 
Osmosis,  'Desalination  apparatus,  Membranes, 
South  Dakota,  Arizona,  On-site  tests,  Brackish 
water. 

Identifiers:  Hollow  fiber  membranes,  Semi- 
permeable membranes,  Triacetate  hollow  fiber 
membranes,  Hollow  fiber  modules. 

A  family  of  melt  spun  cellulose  triacetate  base  hol- 
low fine  fibers  for  brackish  water  desalination  was 
developed  and  evaluated  in  a  series  of  pilot  RO 
modules.  Extended  field  testing  on  natural 
brackish  waters  have  shown  these  units  to  possess 
excellent  flux  and  rejection  stabilities  at  600  psi 
operating  pressure.  After  1500  hours  of  operation 
on  a  Webster,  South  Dakota,  1600  ppm,  high  hard- 
ness water,  a  representative  800  gpd  pilot  unit  was 
still  producing  a  flux  of  1.49  gfd  (normalized  to 
25C)  and  a  salt  rejection  of  98%  at  a  recovery  of 
52%.  Similar  results  were  recorded  for  a  pilot  unit 
tested  at  Yuma,  Arizona.  The  fibers  of  nominally 
60  microns  OD  x  30  microns  ID  were  oriented  axi- 
ally  in  the  cylindrical  pressure  housing.  Feed  water 
flow,  as  established  by  a  hydraulic  analysis  which 
supplemented  the  initial  design,  was  normal  to  the 
fiber  axis.  A  number  of  critical  steps  in  the 
development  of  a  satisfactory  cellulose  triacetate 
hollow  fiber  were  analyzed.  These  included:  (1) 
polymer  selection;  (2)  spinning;  (3)  fiber  evalua- 
tion; and  (4)  cartridge  fabrication.  (OSW) 
W72-09517 


EVALUATION  OF  SINGLE  AND  MULTIPLE 
PASS  SEA  WATER  DESALINATION. 

Envirogenics  Co.,  El  Monte,  Calif.;  and  Aerojet- 
General  Corp.,  El  Monte,  Calif. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402,  Price  $1.00.  Office  of  Saline  Water,  R  and 
D  Progress  Report  No  762,  December  1971.  98  p, 
31  fig,  26  tab,  7  ref,  append.  OSW  14-30-2682. 

Descriptors:  'Reverse  osmosis,  'Desalination 
processes,  'Costs,  'Economics,  Membrane 
processes. 

Identifiers:  'Sea  water  economics,  'Tubular 
reverse  osmosis  module,  'Cost-effectiveness, 
'Single  pass  desalination,  'Multiple  pass  desalina- 
tion. 

A  parametric  cost  effectiveness  study  was  un- 
dertaken to  determine  the  comparative  merits  of 
single  and  two  stage  reverse  osmosis  seawater 
conversion.  The  study  was  based  on  tubular  con- 
figurations of  current  design.  Consideration  was 
given  to  the  use  of  elec trodialy sis  as  an  alternate  to 
reverse  osmosis  in  the  second  stage.  For  the  state- 
of-the-art  tubular  geometry  studied,  the  two-pass 
configuration     was     the     least     expensive     (82 


cents/1000  gallons  for  the  10  Mgd  reference  plant) 
when  operation  was  limited  to  1500  psig.  For  2000 
psig  operation,  there  appeared  to  be  little  dif- 
ference in  cost  between  a  one-pass  and  two-pass 
configuration.  Costs  for  the  RO-ED  hybrid  plant 
were  found  to  be  nearly  the  same  as  those  for  sin- 
gle pass  state-of-the-art  tubular  RO  -  84  cents/1000 
gallons.  For  advanced  membranes,  60  cents/1000 
gallons  in  a  single  pass  configuration  has  been  pro- 
jected as  reasonably  achievable.  Substantial  im- 
provement is  expected  in  the  economics  of  RO 
seawater  conversion  as  hollow  fine  fiber  and  spiral 
wound  module  configurations  become  more 
amenable  to  seawater  applications.  (OSW) 
W72-09518 


3B.  Water  Yield  Improvement 


SOME  ECONOMIC  ASPECTS  OF  RAIN  STIMU- 
LATION, 

RAND  Corp.,  Santa  Monica,  Calif. 
R.  R.  Rapp. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  252,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December,  1970.  13  p,  3  fig,  1 
tab,  4  ref. 

Descriptors:    'Rainfall,    'Weather    modification, 
'Economic  feasibility,  Economic  efficiency,  Rain- 
fall disposition,  Weather  forecasting,  Water  yield 
improvement. 
Identifiers:  'Rainfall  stimulation. 

Some  of  the  possible  benefits  and  detriments  of 
rainfall  stimulation  are  demonstrated  within  the 
framework  of  a  hypothetical  river  basin.  The  study 
suggests  that  a  rainfall  stimulation  program  will 
not  be  very  helpful  in  those  years  when  it  is  nor- 
mally dry.  A  small  increment  of  water  could  be 
added,  but  it  will  usually  be  considerably  less  than 
the  amount  needed.  Also,  rainfall  augmentation 
projects  must  be  coupled  with  an  understanding  of 
the  weather  processes  and  adequate  forecasting. 
Accurate  forecasts  are  needed  if  one  is  to  know 
whether  to  induce  precipitation  or  leave  nature  to 
its  own  devices.  Rainfall  augmentation  will  be 
used  in  exactly  the  same  manner  that  the  natural 
precipitation  is  used.  That  is,  there  must  be  storage 
and  distribution  facilities.  The  additional  water 
will  require  the  development  of  additional  storage. 
In  some  marginal  areas,  such  as  Israel,  where  effi- 
cient use  is  currently  being  made  of  the  natural 
precipitation,  a  rainfall  augmentation  program 
might  be  profitable.  However,  a  country  must  be 
prepared  to  utilize  any  additional  water  which  is 
produced  and  to  operate  the  rainfall  enhancement 
program  efficiently  if  that  potential  profitability  is 
to  be  realized.  (Settle-Wisconsin) 
W72-09146 


STATUS  OF  WEATHER  MODIFICATION  IN 
WATERSHED  MANAGEMENT, 

Fresno  State  Coll.  Foundation,  Calif.  Atmospheric 
Water  Resources  Research. 
M.C.Williams. 

Journal  of  the  Irrigation  and  Drainage  Division, 
American  Society  of  Civil  Engineers,  Vol  97,  No 
IR4,  p  585-600,  Dec  1971.  6  fig,  2  tab,  16  ref,  ap- 
pend. 

Descriptors:  'Weather  modification,  'Watershed 
management,  'Water  resources  development, 
Cloud  seeding,  Water  sources,  Snowmelt,  Runoff, 
Precipitation  (Atmospheric),  Water  management 
(Applied),  Water  supply,  Groundwater  recharge, 
California,  Bibliographies,  Artificial  precipitation. 
Identifiers:  Kings  River  (Calif),  Orographic 
clouds,  Supplemental  water. 

Water  resource  developments  in  the  State  of 
California  involve  a  wide  range  of  activities 
designed  to  meet  increasing  needs.  These  activities 
include  both  research  and  water-producing 
weather  modification  to  supplemental  natural  sup- 
plies These  activities  have  demonstrated,  over  a 
significant  period  of  time,  that  5  to  10%  increases 
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in  average  annual  runoff  can  be  achieved.  Recent 
advances  indicate  that  increases  of  20  to  50%  may 
be  achieved  in  the  future.  Watershed  management 
practices  for  the  Kings  River,  typical  of  the  San 
Joaquin  Valley  of  California,  show  the  sig- 
nificance of  these  increases.  The  application  of 
weather  modification  as  an  integral  part  of 
watershed  management  practices  represents  a  sig- 
nificant step  toward  providing  clean  water  for 
water-deficient  areas.  (USBR) 
W72-09189 


STRUCTURE       AND       MODIFICATION       OF 
CLOUDS  AND  FOGS, 

State  Univ.  of  New  York,  Albany.  Research  Foun- 
dation. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-09201 


EXPERIMENTS  ON  THE  GENERATION  OF 
RAINDROP-SIZE  DISTRIBUTIONS  BY  DROP 
BREAKUP, 

State  Univ.  of  New  York,  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09203 


FIELD-ENHANCED  PROPAGATION  OF  POSI- 
TIVE STREAMERS  AND  IMPLICATIONS  TO 
ELECTRICALLY  INFLUENCED  DROPLET 
COALESCENCE, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09213 


SUBMICROSCOPIC  AEROSOLS  FROM  ELEC- 
TRICALLY STRESSED  WATER  SURFACES, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09214 


EFFECT  OF  ELECTRIC  FIELD  ON  CHARGE 
SEPARATION  BY  THE  FALLING  PREdPITA- 
TION  MECHANISM  IN  THUNDERCLOUDS, 

State  Univ.  of  New  York,  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09215 


MINIATURE  WHHtLWINDS  PRODUCED  IN 
THE  LABORATORY  BY  HIGH-VOLTAGE 
ELECTRICAL  DISCHARGES, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09216 


MOUNTAIN-PEAK        POTENTIAL-GRADIENT 
MEASUREMENTS  AND  THE  ANDES  GLOW, 

State  Univ.  of  New  York,  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09219 


CONSIDERATIONS  REGARDING  SOLAR  AND 
LUNAR  MODULATION  OF  GEOPHYSICAL 
PARAMETERS,  ATMOSPHERIC  ELECTRICI- 
TY AND  THUNDERSTORMS, 

State  Univ.  of  New  York,  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09221 


WATER  BUDGET  ANALYSIS  OF  A  NEW  EN- 
GLAND WETLAND, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Soil  and 

Water  Science. 

R.  J.  Rutherford. 

M  Sc  Thesis,  June  1971.  43  p,  5  fig,  5  tab,  13  ref,  2 

append.  A-015-NH  OWRR  (1). 


Descriptors:  'Hydrologic  budget,  'Wetlands, 
•New  England,  'Water  conservation,  'Evapora- 
tion control,  Methodology,  Hexadecanol,  Oc- 
tadecanol,  Hydrologic  data,  Data  collections, 
Evapotranspiration,  Water  balance,  Surface 
waters,  Ponds,  Meteorological  data,  Evaporation 
pans,  Vegetation,  Water  storage. 
Identifiers:  'Jewell  Pond  (N.  H.). 

Methods  of  increasing  the  water  yield  of  wetlands 
in  New  England  during  the  dry  months  of  the  year 
were  investigated.  The  water  losses,  during  the 
months  of  June,  July  and  August  1969,  due  to  open 
water  evaporation  and  transpiration  by  vegetation 
were  equal  to  about  20  inches  of  rainfall.  The 
evapotranspiration  from  the  vegetated  area  was 
1.7  times  as  great  as  the  evaporation  from  the 
open-water  area.  The  rainfall  during  this  period 
was  only  8  inches.  The  wetland  stored  12  inches  of 
precipitation  and  released  it  slowly  during  the  in- 
vestigation period.  Over  10  inches  of  the  water 
was  released  through  evapotranspirational  losses, 
and  only  2  inches  to  streamflow.  During  the 
second  season  of  the  investigation,  June  8  through 
August  30,  1970,  an  evaporation  retardant  (hex- 
adecanol and  octadecanol)  was  used  to  reduce 
open-water  evaporation.  This  proved  to  be  suc- 
cessful by  reducing  evaporation  approximately 
32%,  which  was  equivalent  to  9.24  acre-inches  or 
25 1,000  gallons.  (Woodard-USGS) 
W72-09265 


AVAILABILITY    OF    GROUND    WATER    FOR 

PUBLIC-WATER  SUPPLY  IN  THE  PENSACOLA 

AREA,  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09267 


RURAL  WATER  SUPPLY  IN  THE  BASEMENT 
COMPLEX  OF  WESTERN  STATE,  NIGERIA, 

lie  Univ.  (Nigeria).  Dept.  of  Geology. 

L.O.  Asseez. 

Hydrological  Sciences  Bulletin,  Vol  17,  No  1,  p 

97-1 10,  April  1972.  3  fig,  5  tab,  10  ref. 

Descriptors:      Water     resources     development, 

'Groundwater,        'Water        yield,        'Surveys, 

'Hydrogeology,  Stratigraphy,  Aquifers,  Aquifer 

characteristics,  Springs,  Boreholes,  Water  wells, 

Specific  capacity,  Data  collections,   Hydrologic 

data. 

Identifiers:  'Nigeria,  'Basement  complex. 

The  Basement  Complex  is  exposed  over  more  than 
50%  of  Western  State,  Nigeria,  and  because  of  the 
uncertainty  of  available  groundwater  resources 
within  it,  surface  water  is  the  main  source  of 
domestic  water  supply.  When  dealing  with  crystal- 
line rocks  as  potential  sources  of  water  supply,  a 
knowledge  of  the  distribution  of  structural  and 
geomorphic  features  of  such  rocks  is  important  in 
determining  well  sites.  A  low  success  ratio  attend- 
ing previous  borehole  programs  led  to  a  conclusion 
that  the  Basement  Complex  is  not  a  suitable 
source  of  groundwater  supplies.  This  conclusion  is 
unfounded,  and  it  is  attributed  to  the  practice  of 
locating  well  sites  by  intuition.  Scientific  explora- 
tion is  the  only  means  of  determining  potential 
water  zones  in  crystalline  rocks.  With  the  high 
rainfall  and  low  surface  runoff  that  is  typical  of  the 
study  area,  a  high  rate  of  recharge  into  the  over- 
burden of  the  crystalline  rocks  is  expected.  Health 
problems  caused  by  surface  pollution  can  be  very 
significantly  minimized  by  a  program  of  rural 
water  supply  using  hand-dug  wells.  Well  location 
should  be  made  by  hydrogeologists.  (Knapp- 
USGS) 
W72-09275 


ANNOTATED  BIBLIOGRAPHY  OF  PUBLICA- 
TIONS ON  WATERSHED  MANAGEMENT  BY 
THE  SOUTHEASTERN  FOREST  EXPERIMENT 
STATION,  1928-1970, 

Forest     Service     (USDA)     ,     Asheville,     N.C. 
Southeastern  Forest  Experiment  Station. 
J.  E.  Douglass. 


USDA   Forest   Service   Research   Paper  SE-93, 
March  1972.  47  p. 

Descriptors:         'Bibliographies,         'Watershed 

management,     'Water    yield,     'Water    sources, 

•Hydrologic  cycle,  Runoff,  'Return  flow,  'Water 

quality. 

Identifiers:  Coweeta  Hydrologic  Laboratory. 

This  bibliography  contains  a  brief  history  of 
watershed  management  research  in  the  Southeast 
and  annotated  citations  to  209  publications  by  the 
Southeastern  Forest  Experiment  Station  on 
Watershed  Management  from  1928  to  1970.  Cita- 
tions are  indexed  by  subject  category.  (Forest  Ser- 
vice) 
W72-09603 


CHAPARRAL     TREATMENT     EFFECTS     ON 
STREAMFLOW, 

Forest  Service  (USDA),  Tempe,  Ariz.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
A.  R.  Hibbert,  and  P.  A.  Ingebo. 
In:  15th  Annual  Arizona  Watershed  Symposium 
Proceedings,  Arizona  Water  Commission, 
Phoenix,  p  25-34,  September  22,  1971.  7  fig,  2  tab, 
6  ref. 

Descriptors:  'Water  yield  improvement,  'Riparian 
water  loss,  'Vegetation  effects,  'Water  loss, 
'Chaparral,  'Evapotranspiration,  'Chemcontrol, 
Brush  control,  Herbicides,  Water  conservation, 
Natural  use,  Watershed  management,  Stream- 
flow,  Runoff,  Seasonal,  'Arizona. 
Identifiers:  'Research  watersheds,  'Experimental 
watersheds,  Fenuron. 

Cover  type  conversions  on  several  small  chaparral 
watersheds  in  Arizona  have  produced  substantial 
increases  in  water  yield  on  favorable  sites.  Yield 
increases  have  averaged  from  more  than  6  inches 
per  year  (five-fold  increase  in  streamflow)  on  wet 
sites  under  dense  brush  to  less  than  one  inch  on 
dry  sites  under  open  stands.  On  the  wetter  sites, 
treatment  has  created  perennial  flow  from  the 
small  catchments  that  consistently  were  intermit- 
tent before  conversion.  There  is  some  concern  that 
the  extra  water  will  subsequently  be  lost  to  vegeta- 
tion along  downstream  courses.  However, 
because  most  of  the  water  from  treated  chaparral 
is  produced  in  the  dormant  season  when  water  is 
already  flowing  in  the  channel  system,  it  is  be- 
lieved that  80  percent  or  more  of  the  extra  water 
will  pass  through  to  downstream  storage.  It  is  as- 
sumed that  very  little  of  the  winter  flow  increase, 
which  amounts  to  about  80  percent  of  the  total  in- 
crease from  treatment,  would  be  lost,  but  that  a 
substantial  part  of  the  20  percent  coming  in  the 
summer  might  be  lost  to  riparian  plants.  While 
some  watersheds  probably  will  be  exceptions, 
evidence  strongly  favors  an  optimistic  outlook  for 
retaining  yield  increases  without  eliminating 
downstream  riparian  vegetation.  (Forest  Service) 
W72-09604 


GEOLOGIC  AND  HYDROLOGIC  STUDY  OF 
NORTHERN  SARDINIA:  REPORT  NUMBER  3. 
THE  PROVISION  OF  WATER  FOR  THE  RE- 
GION OF  ANGLONA,  (IN  ITALIAN), 

Sassari  Univ.  (Italy).  Faculty  of  Medical  Chirurgy. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-09781 

3C.  Use  of  Water  of  Impaired 
Quality 


GROUNDWATER  AND  DRAINAGE-WATER 
MINERALIZATION  IN  THE  MUGAN-SA- 
L'YANY  REGION  (MINERALIZATSIYA  GRUN- 
TOVYKH  I  DRENAZHNYKH  VOD  MUGANO- 
-SAL'YANSKOGO  MASSrVA), 
Azerbaidzhanskii  Politekhnicheskii  Institut,  Baku 
(USSR). 

For  primary  bibliographic  entry  see  Field  04B. 
W72-09750 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Conservation  in  Agriculture — Group  3F 


EFFECTS  OF  IRRIGATION  ON  SALT  REGIME 
OF  DARK-CHESTNUT  TERRACE  SOILS  IN 
THE  TRANSVOLGA  REGION  (VLIYANIYE 
OROSHENIYA  NA  SOLEVOY  REZHIM  TER- 
RASOVYKH  TEMNO-KASHTANOVYKH 

POCHV  ZAVOLZH'YA), 
For  primary  bibliographic  entry  see  Field  03F. 
W72-09751 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


URBAN  PUBLIC  POLICY  AND  POLITICAL  IN- 
STITUTIONS FOR  WATER-QUALITY 
MANAGEMENT  ON  LAKE  ERIE:  YEAR  ONE, 

Battelle  Columbus  Labs.,  Ohio. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09787 


THE  ROLE  OF  RESEARCH  AND  DEVELOP- 
MENT IN  WATER  RESOURCES  PLANNING 
AND  MANAGEMENT  FOR  ACHIEVING 
URBAN  GOALS, 

National  Planning  Association,  Washington,  D.C. 

Center  for  Techno-Economic  Studies. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09788 


3F.  Conservation  in  Agriculture 


LONG-RUN  COSTS  AND  POLICY  IMPLICA- 
TION OF  ADJUSTING  TO  A  DECLINING 
WATER  SUPPLY  IN  EASTERN  WASHINGTON, 

Washington,  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09148 


OPTIMAL  DISTRIBUTION  OF  WATER  TO  IR- 
RIGATION CANALS, 

McGill  Univ.,  Montreal  (Quebec). 

M.  A.  Muspratt. 

Journal  of  Hydrology,  Vol  14,  No  1,  p  19-28,  Oct 

1971.  3  fig,  10  ref,  2  append. 

Descriptors:  'Optimization,  Distribution  systems. 
Irrigation  canals,  Stochastic  processes,  Water, 
Histograms,  Water  utilization,  Optimum  use,  Ir- 
rigation systems,  'Water  distribution  (Applied), 
Nonlinear  systems,  Mathematical  studies, 
Systems  analysis,  Monte  Carlo  method,  Irrigation 
efficiency,  'Irrigation  practices. 
Identifiers:  'Deterministic  model,  Canada. 

One  of  the  principal  problems  of  the  irrigation 
planner  is  to  determine  the  most  efficient  assign- 
ment of  water  to  an  irrigation  canal  network. 
Systems  optimization  based  on  mathematical  pro- 
graming is  described  for  water  assignment  to  ir- 
rigation canal  networks  with  capacity  constraints. 
Stochastic  optimization  is  achieved  by  coupling 
deterministic  linear  programing  with  Monte  Carlo 
simulation,  including  serial  and  cross  correlations. 
In  addition,  posterior  information  may  be  con- 
sidered by  invoking  Bayes'  theorem.  Nonlinear 
systems  are  also  described.  (USBR) 
W72-09195 


ESTIMATING    SOIL    MOISTURE    DEPLETION 
FROM  CLIMATE,  CROP  AND  SOIL  DATA, 

Agricultural  Research  Service,  Kimberly,  Idaho. 

Snake  River  Research  Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-09223 


TWO-  AND  THREE-DIMENSIONAL  INFILTRA- 
TION: SEEPAGE  FROM  IRRIGATION  CHAN- 
NELS AND  INFILTROMETER  RINGS, 

Agricultural  Research  Council,  Cambridge  (En- 
gland). Unit  of  Soil  Physics. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09270 


INTRODUCTION  OF  RISK  AND  UNCERTAIN- 
TY CONCEPTS  TO  OPTIMIZATION  OF 
WATER  RESOURCES  SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09290 


A    COMPARISON    OF   STOCHASTIC    LINEAR 

PROGRAMMING     AND    SIMULATIONS    FOR 

THE       EVALUATION        OF       HYDROLOGIC 

ECONOMIC    RISKS   IN   WATER   RESOURCES 

SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09293 


THE  EFFECT  OF  RISK  TAKING  BY  USERS  OF 
IRRIGATION  WATER, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09294 


RISK  PROGRAMMING:  AN  AH)  IN  THE 
PLANNING  OF  A  RESERVOIR  -  IRRIGATION 
SYSTEM, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09295 


SOIL  NITROGEN  CYCLE--A  BD3LIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-09299 


MANSON  UNIT,  CHELAN  DIVISION,  CHD2F 
JOSEPH  DAM  PROJECT,  WASHINGTON 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Bureau  of  Reclamation,  Boise,  Idaho.  Region  1. 
For  primary  bibliographic  entry  see  Field  08C. 
W72-09473 


HITSON,  C  AND  L  AND  WASHBURN  DRAWS, 
WATERSHED,  TEXAS  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENTS). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-09476 


WESTERN  UNIT  FLOOD  PROTECTION  PRO- 
JECT, BILLINGS,  MONTANA  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09482 


EXTENDING   THE   UTJXITY   OF  NON-URBAN 
WATER  SUPPLIES, 

Utah  State  Univ.  Foundation,  Logan. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-09525 


AGRICULTURAL  WATER  DEMANDS, 

Iowa  State  Univ.,  Ames.  Center  for  Agricultural 

and  Rural  Development. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-09526 


CHARACTERISTICS  OF  STREAMFLOW  AT 
GAGING  STATIONS  IN  SHELL  CREEK,  ELK- 
HORN  RIVER,  AND  SALT  CREEK  BASINS, 
NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09556 


RESPONSE      OF      RICE      TO      PHOSPHATE 
MANURING  IN  A  WATERLOGGED 

LATERITIC  SANDY  LOAM  OF  KERALA, 

Central  Rice  Research  Station,  Shoranur  (India). 

R.  R.  Nair,  and  P.  N.  Pisharody. 

Agricultural  Research  Journal  of  Kerala.  Vol.  8, 

No.  I,p6-13.  1970. 

Identifiers:    India,    Kerala,    'Loam,    'Fertilizers, 

'Phosphates,  'Rice,  'Crop  response. 

The  results  of  6  field  experiments  conducted  under 
waterlogged  conditions  over  a  period  of  35  yr 
show  that  response  of  rice  to  phosphate  manuring 
was  not  significant.  Neither  the  form  in  which  the 
phosphate  was  applied  nor  varying  the  doses  of  N 
and  potash  with  which  phosphate  was  applied  had 
any  effect  in  influencing  rice  yields.  The 
phosphates  present  in  the  soil  are  sufficient  for 
rice.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09578 


CONTAMINATION  OF  SURFACE  AND 
GROUND  WATER  WITH  PESTICIDES  AP- 
PLIED TO  COTTON, 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09657 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  SANDOVAL  AND 
LOS  ALAMOS  COUNTIES, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  J.  J.  Folks,  J.  U.  Anderson,  and  W.  B. 
Gallman. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  149,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Agricultural  Experiment  Sta- 
tion Research  Report  188,  New  Mexico  State 
University,  Las  Cruces,  1971.  45  p,  2  fig,  7  tab,  8 
ref.  OWRR  B-015-NMEX  (9). 

Descriptors:  'New  Mexico,  'Irrigable  land,  'Soil 
classification,  'Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  'Sandoval  County  (NMex),  Los 
Alamos  County  (NMex),  'Soil  associations,  'Ir- 
rigation potential,  Soil  interpretation,  Soil  charac- 
teristics, Soil  description. 

The  suitability  of  soils  in  Sandoval  and  Los 
Alamos  Counties,  New  Mexico  for  irrigation  is 
described.  The  acreage,  general  location,  and  rela- 
tive capability  of  the  soils  for  use  in  irrigated 
agriculture  are  given.  The  general  soil  map  and  a 
detailed  soil  survey  provided  the  information  for 
the  classification  for  irrigation.  The  data  were  or- 
ganized and  presented  on  the  basis  of  soil  associa- 
tions shown  on  the  general  soil  map  and  the  irriga- 
tion land  classification  map.  Sandoval  and  Los 
Alamos  Counties  have  about  2,448,000  acres,  of 
which  about  29  percent  were  suitable  for  irriga- 
tion. About  14,652  acres  were  in  irrigation  class  1; 
193,777  acres  in  class  2;  190,468  acres  in  class  3; 
and  309,916  acres  in  class  4.  The  remaining 
1,739,187  acres  in  the  counties  were  in  land  class 
6,  which  was  not  considered  suitable  for  irrigation. 
Information  on  soil  resources  is  provided  that  can 
be  used  for  preliminary  planning  for  irrigated 
agriculture,  forestry,  range,  urban,  engineering, 
recreation,  and  wildlife  uses.  A  general  soil  map 
and  a  classification  of  land  for  irrigation  map,  both 
in  color,  are  included.  (Creel-New  Mexico) 
W72-09658 


SODL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  CHAVES  COUN- 
TY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  V.  G.  Link,  J.  U.  Anderson,  and  M. 
V.  Hodson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  150,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Agricultural  Experiment  Sta- 
tion  Research   Report   192,   New   Mexico  State 
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University,  Las  Cruces,  1971,  48p,  3  fig,  7  tab,  6 
ref.  OWRR  B-015-NMEX  (10). 

Descriptors:  "New  Mexico,  "Irrigable  land,  "Soil 
classification,  'Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  *Chaves  County  (N  Mex),  'Soil  as- 
sociations, "Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  description. 

Information  is  provided  on  the  suitability  of  soils 
in  Chaves  County,  New  Mexico  for  irrigation.  The 
acreage,  general  location,  and  relative  capability 
of  the  soils  for  use  in  irrigated  agriculture  are 
given.  The  general  soil  map  and  a  few  detailed  soil 
surveys  provided  the  information  for  the  classifi- 
cation for  irrigation.  The  data  were  organized  and 
presented  on  the  basis  of  soil  associations  shown 
on  the  general  soil  map  and  the  irrigation  land  clas- 
sification map.  Chaves  County  has  about 
3,900,800  acres,  of  which  about  45  percent  were 
suitable  for  irrigation.  About  388,030  acres  were  in 
irrigation  class  1 ;  592,363  acres  in  class  2;  555,  897 
acres  in  class  3;  and  200,724  acres  in  class  4.  The 
remaining  2,163,786  acres  in  the  county  were  in 
land  class  6,  which  was  not  considered  suitable  for 
irrigation.  Information  on  soil  resources  is  pro- 
vided that  can  be  used  for  preliminary  planning  for 
irrigated  agriculture,  forestry,  range,  urban,  en- 
gineering, recreation,  and  wildlife  uses.  A  general 
soil  map  and  a  classification  of  land  for  irrigation 
map,  both  in  color,  are  included.  (Creel-New  Mex- 
ico) 
W72-09659 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  GRANT  COUNTY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.J.  Maker,  R.  E.  Neher,  and  J.  U.  Anderson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  151,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Agricultural  Experiment  Sta- 
tion Research  Report  200,  New  Mexico  State 
University,  Las  Cruces,  1971,  43  p,  6  fig,  7  tab,  7 
ref.  OWRR  B-015-NMEX  (11). 

Descriptors:  'New  Mexico,  "Irrigable  land,  "Soil 
classification,  "Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 

Identifiers:  "Grant  County  (New  Mexico),  "Soil 
associations,  "Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  description. 

Information  is  provided  on  the  suitability  of  soils 
in  Grant  County,  New  Mexico  for  irrigation.  The 
acreage,  general  location,  and  relative  capability 
of  the  soils  for  use  in  irrigated  agriculture  are 
given.  The  general  soil  map  based  on  a  reconnais- 
sance soil  survey  provided  the  information  for  the 
classification  for  irrigation.  The  data  were  or- 
ganized and  presented  on  the  basis  of  soil  associa- 
tions shown  on  the  general  soil  map  and  the  irriga- 
tion land  classification  map.  Grant  County  has 
about  2,540,800  acres,  of  which  about  22  percent 
were  considered  suitable  for  irrigation.  About 
86,827  acres  were  in  irrigation  class  1;  147,793 
acres  in  class  2;  248,867  acres  in  class  3;  and 
86,108  acres  in  class  4.  The  remaining  1,971,205 
acres  in  the  county  were  in  land  class  6,  which  was 
not  considered  suitable  for  irrigation.  Information 
on  soil  resources  is  provided  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color,  are 
included.  (Creel-New  Mexico) 
W72-09660 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  MORA  COUNTY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  G.  W.  Anderson,  and  J.  U.  Anderson. 
Available  from  National  Technical  Information 
Services  as  PB-210  152,  $3.00  in  paper  copy,  $0.95 
in   microfiche.   Agricultural   Experiment   Station 


Research  Report  205,  New  Mexico  State  Universi- 
ty, Las  Cruces,  1971,  43p,  7  fig,  7  tab,  7  ref. 
OWRR  B-015-NMEX  (12). 

Descriptors:  "New  Mexico,  "Irrigable  land,  "Soil 
classification,  "Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 

Identifiers:  "Mora  County  (N  Mex),  "Soil  associa- 
tion, "Irrigation  potential,  Soil  interpretation.  Soil 
characteristics,  Soil  description. 

Information  is  provided  on  the  suitability  of  soils 
in  Mora  County,  New  Mexico  for  irrigation.  The 
acreage,  general  location,  and  relative  capability 
of  Ihe  soils  for  use  in  irrigated  agriculture  are 
given.  The  general  soil  map  and  a  few  detailed  soil 
surveys  provided  the  information  for  the  classifi- 
cation for  irrigation.  The  data  were  organized  and 
presented  on  the  basis  of  soil  associations  shown 
on  the  general  soil  map  and  on  the  irrigation  land 
classification  map.  Mora  County  has  a  about 
1,244,200  acres,  of  which  about  49  percent  were 
considered  suitable  for  irrigation.  About  82,738 
acres  were  in  irrigation  class  1;  263,648  acres  in 
class  2;  76,162  acres  in  class  3;  and  185,969  acres 
in  class  4.  The  remaining  635,683  acres  in  the  coun- 
ty were  in  land  class  6,  which  was  not  considered 
suitable  for  irrigation.  Information  on  soil 
resources  is  provided  that  can  be  used  for  prelimi- 
nary planning  for  irrigated  agriculture,  forestry, 
range,  urban,  engineering,  recreation,  and  wildlife 
uses.  A  general  soil  map  and  a  classification  of 
land  for  irrigation  map,  both  in  color,  are  included. 
(Creel-New  Mexico) 
W72-09661 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  DE  BACA  COUN- 
TY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 

H.  J.  Maker,  V.  G.  Link,  W.  B.  Ballman,  and  J.  U. 
Anderson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  153,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Agricultural  Experiment  Sta- 
tion Research  Report  206,  New  Mexico  State 
University,  Las  Cruces,  1971,  44  p,  2  fig,  7  tab,  8 
ref.  OWRR  B-015-NMEX  (13). 

Descriptors:  "New  Mexico,  "Irrigable  land,  "Soil 
classification,  "Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  "De  Baca  County  (N  Mex),  "Soil  as- 
sociations, "Irrigation  potential,  Soil  interpreta- 
tion, Sil  description. 

The  suitability  of  soils  in  De  Baca  County,  New 
Mexico  for  irrigation  is  described.  The  acreage, 
general  location,  and  relative  capability  of  the  soils 
for  use  in  irrigated  agriculture  are  given.  The 
general  soils  map  which  was  based  on  a  reconnais- 
sance soil  survey,  provided  the  information  for  the 
classification  for  irrigation.  The  data  were  or- 
ganized and  presented  on  the  basis  of  soil  associa- 
tions shown  on  the  general  soil  map  and  on  the  ir- 
rigation land  classification  map.  De  Baca  County 
has  about  1,514,200  acres,  of  which  about  59  per- 
cent were  considered  suitable  for  irrigation.  About 
5,375  acres  were  in  irrigation  class  1;  297,381  acres 
in  class  2;  411,588  acres  in  class  3;  and  180,160 
acres  in  class  4.  The  remaining  640,126  acres  were 
in  land  class  6,  which  was  not  considered  suitable 
for  irrigation.  Information  on  soil  resources  is  pro- 
vided that  can  be  used  for  preliminary  planning  for 
irrigated  agriculture,  forestry,  range,  urban,  en- 
gineering, recreation,  and  wildlife  uses.  A  general 
soil  map  and  a  classification  of  land  for  irrigation 
map,  both  in  color,  are  included.  (Creel-New  Mex- 
ico) 
W72-09662 


LAND    CLASSIFICATION    FOR    IRRIGATION, 
ROOSEVELT  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

J.  U.  Anderson,  H.  E.  Dregne,  and  H.  J.  Maker. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  154,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Agricultural  Experiment  Sta- 
tion Research  Report  163,  New  Mexico  State 
University,  Las  Cruces,  1970,  12  p,  2  fig,  4  tab,  5 
ref.  OWRR  B-015-NMEX  (14). 

Descriptors:  New  Mexico,  "Irrigable  land,  "Soil 
classification,  "Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  "Roosevelt  County  (N  Mex),  "Soil  as- 
sociations, "Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  description. 

The  suitability  of  soils  in  Roosevelt  County,  New 
Mexico  for  irrigation  is  described.  The  acreage, 
general  location,  and  relative  capability  of  the  soils 
for  such  use  are  given.  A  detailed  soil  survey  pro- 
vided the  basic  soils  information  as  well  as  infor- 
mation about  limitations  and  recommendations  for 
the  best  use  of  each  soil.  The  data  on  irrigation 
land  classes  are  presented  on  the  basis  of  the  11 
soil  associations  of  the  general  soil  survey.  Ap- 
proximately 81  percent  of  the  land  was  classified 
as  suitable  for  irrigation.  Although  widely  dis- 
tributed, it  frequently  occurs  in  relatively  large 
tracts.  The  total  irrigable  acreage  is  more  than  14 
times  the  area  that  is  now  irrigated.  This  informa- 
tion can  be  used  in  appraising  the  value  or  suita- 
bility of  large  tracts  of  land  for  irrigation.  The  ex- 
tent, location,  and  the  relative  suitability  of  land 
for  irrigation  is  presented  on  a  colored  land  clas- 
sification for  irrigation  map.  (Creel-New  Mexico) 
W72-09663 


LAND    CLASSIFICATION    FOR    IRRIGATION, 
TORRANCE  COUNTY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 
J.  U.  Anderson,  and  H.  J.  Maker. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  155,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Agricultural  Experiment  Sta- 
tion Research  Report  187,  New  Mexico  State 
University,  Las  Cruces,  1971,  15  p,  1  fig,  8  tab,  3 
ref.  OWRR  B-015-NMEX  (15). 

Descriptors:  "New  Mexico,  "Irrigable  land,  "Soil 
classification,  "Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  "Torrance  County  (N  Mex),  "Soil  as- 
sociations, "Irrigation  potential,  Soil  interpreta- 
tion, Soil  characteristics,  Soil  description. 

The  suitability  of  soils  in  Torrance  County,  New 
Mexico  for  irrigation  is  described.  The  acreage, 
general  location,  and  relative  capability  of  the  soils 
for  such  use  are  given.  A  detailed  soil  survey  of 
the  area  provided  the  basic  soils  information  as 
well  as  information  about  limitations  and  recom- 
mendations for  the  best  use  of  each  soil.  The  data 
on  irrigation  land  classes  are  presented  on  the 
basis  of  the  1 1  soil  associations  of  the  general  soil 
survey.  Approximately  55  percent  (1,183,930 
acres)  was  classified  as  suitable  for  irrigation. 
Although  widely  distributed,  about  two-thirds  of  it 
occurs  in  relatively  large  tracts.  The  total  irrigable 
acreage  is  more  than  50  times  the  area  that  is  now 
irrigated.  This  information  can  be  used  in  apprais- 
ing the  value  or  suitability  of  large  tracts  of  land 
for  irrigation.  The  extent,  location,  and  the  relative 
suitability  of  land  for  irrigation  is  presented  on  a 
colored  land  classification  for  irrigation  map. 
(Creel-New  Mexico) 
W72-09664 


SOIL   ASSOCIATIONS  AND   LAND   CLASSIFI- 
CATION FOR  IRRIGATION,  QUAY  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

H.  J.  Maker,  V.  G.  Link,  J.  U.  Anderson,  and  W. 

B.  Gallman. 

Available  from  NTIS  as  PB-210  156.  Agricultural 

Experiment  Station  Research  Report  202,   New 

Mexico  State  University,  Las  Cruces,  1971, 45  p,  7 

fig,  8  tab,  8  ref.  OWRR  B-015-NMEX  (16). 
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Descriptors:  'New  Mexico,  'Irrigable  land,  'Soil 
classification,  *Land  classification,  Soil  investiga- 
tions, Agriculture,  Irrigation. 
Identifiers:  *Quay  County  (N  Mex),  *Soil  associa- 
tions, 'Irrigation  potential,  Soil  interpretation, 
Soil  characteristics,  Soil  description. 

The  suitability  of  soils  in  Quay  County,  New  Mex- 
ico for  irrigation  is  described.  The  acreage,  general 
location,  and  relative  capability  of  the  soils  for  use 
in  irrigated  agriculture  are  given.  The  general  soil 
map  and  a  detailed  soil  survey  provided  the  infor- 
mation for  the  classification  for  irrigation.  The 
data  were  organized  and  presented  on  the  basis  of 
soil  associations  shown  on  the  general  soil  map 
and  on  the  irrigation  land  classification  map.  Quay 
County  has  about  1,845,100  acres,  of  which  about 
70  percent  were  considered  suitable  for  irrigation. 
About  251,989  acres  were  in  irrigation  class  1; 
533,180  acres  in  class  2;  435,398  acres  in  class  3; 
and  76,836  acres  in  class  4.  The  remaining  547,697 
acres  in  the  county  were  in  land  class  6,  which  was 
not  considered  suitable  for  irrigation.  Information 
on  soil  resources  is  provided  that  can  be  used  for 
preliminary  planning  for  irrigated  agriculture, 
forestry,  range,  urban,  engineering,  recreation, 
and  wildlife  uses.  A  general  soil  map  and  a  classifi- 
cation of  land  for  irrigation  map,  both  in  color,  are 
included.  (Creel-New  Mexico) 
W72-09665 


THE  FORMATION  AND  MAINTENANCE  OF 
WATER-MEADOWS  IN  HAMPSHIRE,  EN- 
GLAND, 

Nature  Conservancy,  Abbots  Ripton  (England). 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09707 


OXIDATION-REDUCTION  CONDITIONS  IN  Ht- 

RIGATED  SOILS  OF  THE  TASHKENT  OASIS 

(OB      OSOBENNOSTYAKH      OKISLITEL'NO- 

-VOSSTANOVITEL'NYKH  USLOVIY 

OROSHAYEMYKH        POCHV        TASHKENT- 

SKOGO  OAZISA), 

Ministerstvo  Selskogo  Khozyaistva  Uzbek  SSR, 

Tashkent.  Institut  Pochvovedeniya. 

M.  U.  Umarov,  N.  Zukhurov,  Zh.  Ikramov,  and  A. 

Ergashev. 

Poch vovedeniye ,  No  9,  p  62-74 ,  September  1 97 1 .  1 

fig,  6  tab,  18ref. 

Descriptors:  *Soil  chemistry,  'Chemical  proper- 
ties, 'Oxidation-reduction  potential,  'Irrigated 
land,  Irrigation,  Irrigation  practices,  Rates  of  ap- 
plication, Irrigation  water,  Water  storage,  Ground- 
water, Water  table,  Moisture  content,  Iron,  Car- 
bon dioxide,  Oxygen,  Aeration,  Porosity,  Crop 
production,  Cotton,  Sierozems. 
Identifiers:  'USSR,  'Uzbek  SSR,  'Meadow  soils, 
'Meadow-Bog  soils,  'Oases,  Soil  air. 

On-site  investigations  were  conducted  in  1968-69 
to  study  the  agrochemical  and  agrophysical  pro- 
perties, oxidation-reduction  potential,  chemical 
composition  and  soil  air  of  irrigated  Sierozems, 
Meadow,  and  Meadow-Bog  soils  in  the  Buka 
Rayon  of  the  Tashkent  Oblast  (Uzbek  SSR). 
Neglect  of  the  soil,  topography,  water  table,  and 
stage  of  cotton  development  in  irrigation  and  land- 
reclamation  practices  impaired  the  physical  pro- 
perties, oxidation-reduction  potential,  and  aera- 
tion of  soils  of  some  cotton  farms  and  led  to  accu- 
mulation in  soils  of  chemical  substances  detrimen- 
tal to  cotton  development  and  yield.  Redox  poten- 
tial values  of  300-400  mv  in  the  root  zone  of  ir- 
rigated Meadow-Sierozem,  Meadow,  and 
Meadow-Bog  soils  were  conducive  to  cotton 
growth.  To  prevent  the  water  table  from  rising  and 
development  of  unfavorable  conditions  in  soil, 
moisture  depth  for  cotton  planted  to  irrigated 
hydromorphic  soils  with  groundwaters  at  a  depth 
of  1-2  m  should  not  exceed  60-70  cm.  Irrigation 
rates  for  these  soils  should  be  reduced  to  600-800 
cu  m/ha  and  the  number  of  irrigation  periods  in- 
creased accordingly.  (Josefson-USGS) 
W72-09743 


CHANGE  IN  PROPERTIES  OF  CHERNOZEMS 
OF  THE  DNEPROPETROVSK  OBLAST  AS  A 
RESULT  OF  EROSION  (IZMENENIYE 
SVOYSTV  CHERNOZEMOV  DNEPROPETROV- 
SKOY  OBLASTI  V  REZUL'TATE  EROZII), 
For  primary  bibliographic  entry  see  Field  02G. 
W72-09744 


EFFECTS  OF  IRRIGATION  ON  SALT  REGIME 
OF  DARK-CHESTNUT  TERRACE  SOILS  IN 
THE  TRANSVOLGA  REGION  (VLIYANIYE 
OROSHENIYA  NA  SOLEVOY  RKZHIM  TER- 
RASOVYKH  TEMNO-KASHTANOVYKH 

POCHV  ZAVOLZH'YA), 
N.  S.  Kistanov. 

Pochvovedeniye,  No  9,  p  118-126,  September 
1971. 1  fig,  4  tab,  13  ref. 

Descriptors:  'Land  reclamation,  'Chestnut  soils, 
'Saline  soils,  'Irrigation  effects,  Irrigation 
systems.  Sprinkler  irrigation,  Irrigation  canals, 
Groundwater,  Water  table,  Salinity,  Salts, 
Sulfates,  Chlorides,  Carbonates,  Gypsum,  Farms, 
Terraces  (Geologic),  Forestry,  Seasonal. 
Identifiers:  'USSR,  Transvolga  Region,  Volga 
River,  Mineralization. 

Studies  of  the  effects  of  sprinkler  irrigation  on 
deeply  saline  Dark-Chestnut  terrace  soils  in  the 
Transvolga  Region  were  based  on  investigations  in 
1953-69  at  an  experimental  farm  and  in  1965-69  at  2 
state-owned  farms  of  the  Engel'sskaya  Irrigation 
System.  The  soils  of  the  region  have  a  sulfate  and 
sodium-sulfate  type  of  salinity.  Irrigation  under 
canals  produces  a  continuous  downward  flow, 
which  interacts  with  soils  containing  soluble  salts 
and  promotes  groundwater  mineralization.  Loca- 
tion of  salt  horizons  at  a  depth  of  7-10  m  increases 
groundwater  mineralization  to  4-5  g/liter.  To  con- 
trol secondary  salinization,  remedial  measures 
must  be  undertaken  to  prevent  the  water  table 
from  rising.  (Josefson-USGS) 
W72-09751 


DAIRYING  IN  THE  DESERT:  AGRICULTURAL 
INNOVATION  IN  TUNISIA, 

R.  Harris. 

Geographical  Review,  Vol  61,  No  3,  p  444-445. 

1971. 

Identifiers:  Agriculture,  'Dairy  industry,  'Desert, 

Innovation,  Tunisia,  Land  use. 

Dairying  in  the  desert  of  south-central  Tunisia  has 
emerged  as  an  unexpected  innovation  within  a 
traditional  agricultural  economy  that  is  changing 
under  the  impact  of  Western  values.  Specifically, 
it  is  a  response  to  governmentally  instituted  agrari- 
an reform  and  to  the  market  provided  by  changing 
food  preferences  among  the  urban  middle  class.  It 
grows  out  of,  and  is  capable  of  further  integration 
with,  both  cereal  and  tree-crop  dry-farming  and  ir- 
rigated market  gardening,  and  it  may  point  the  way 
to  the  future  development  of  dairying  in  other  arid 
and  semiarid  areas  of  traditional  Mediterranean 
agriculture  that  are  within  reach  of  growing  urban 
markets.  But  the  resistance  of  the  mass  of  the 
Sfaxian  population  to  bovine  milk  products  serves 
as  a  reminder  that  however  well  adapted  to 
prevailing  systems  of  land  use  management  an 
agricultural  innovation  may  be,  its  economic  via- 
bility and  general  adoption  depend  ultimately  on 
the  widespread  cultural  acceptance  of  its 
products. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-09752 


ON  THE  MINIMAL  SOIL  TILLAGE  IN  GROW- 
ING   MAIZE   UNDER   IRRIGATION,   (IN   BUL- 
GARIAN), 
Higher  Inst,  of  Rural  Economics,  Sofia  (Bulgaria). 

P  Atfinssov 

Rastnivod  Nauki.  Vol  8,  No  3,  p  65-73, 1971.  Ulus. 
Identifiers:  Atrazine,  Chernozem,  Fertilization, 
Gramoxom,  Irrigation,  *Maize-M,  Soil  moisture, 
'Tillage,  'Crop  response. 


The  results  from  3  year's  field  tests  showed  that 
high  maize  yields  (800-1000  kg/o.10  ha  grain)  can 
be  obtained  on  typical  chernozem  soils  with  arable 
layer,  intensive  fertilizing,  furrow  irrigation,  main- 
tenance of  minimal  preirrigation  moisture  at  70- 
75%  of  the  field  capacity,  using  the  herbicides 
atrazine  and  gramoxom  for  weed  control,  eliminat- 
ing deep  stubble  plowing,  presowing  tillings  and 
cultivation  during  vegetation.  The  various  degrees 
of  reducing  presowing  tillage  and  cultivation  dur- 
ing vegetation  produced  no  essential  change  in  the 
yields  obtained.  Elimnation  of  basal  stubble  plow- 
ing depressed  yields  by  4-6%  on  the  average.  Fer- 
tilizing was  highly  effective  but  with  a  given  fertil- 
izer treatment  no  difference  in  the  effect  was  ob- 
served among  the  various  tillage  treatments.  The 
high  maize  yields  obtained  at  reduced  schemes  of 
soil  tillage  led  to  9-12  times  increase  in  labor 
productivity.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09753 


USE  OF  GROUNDWATER   FOR   IRRIGATION 
IN  CLAY  COUNTY,  NEBRASKA,  1970, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09756 


PERENNIAL  GRASS  MIXTURES  FOR  HAY- 
-PASTURE  USE  OF  LOW-PRODUCTIVE  AND 
ERODED  LANDS  UNDER  DRY  FARMING  CON- 
DITIONS, (IN  BULGARIAN), 

Agricultural  Research  Inst.,  Karnobat  (Bulgaria). 

S.  Ivanov. 

Rastnivod  Nauki.  Vol  8,  No  3,  p  115-122.  1971.  II- 

lus.  English  summary. 

Identifiers:       Birdsfoot,       Brome,       'Bulgaria, 

Cocksfoot  M,  Dry,  Erosion,  Farming,  *Grass-M, 

Grazing,    Hay,     Lands,    Lucerne-D,     'Pasture, 

Perennial,      Resistant,      Southeast,      Trampling, 

Trefoil-D,  'Yield. 

A  4-yr  test  was  carried  out  to  establish  perennial 
grass  mixtures  for  hay-pasture  use  of  low-produc- 
tive and  eroded  lands  under  dry  farming  condi- 
tions. It  is  expedient  to  find  suitable  grass  mixtures 
for  cultivated  pastures  and  meadows  on  nonir- 
rigated  low-productive  and  eroded  lands  for 
southeast  Bulgaria  since  high  and  sustained  green 
mass  yields  are  obtained.  The  following  mixtures 
produced  the  highest  green  mass  yields:  birdsfoot 
trefoil  60%  +  cocksfoot  20%  +  smooth  brome 
grass  20%-3069.4  kg/O.10  ha,  lucerne  30%  plus 
birdsfoot  trefoil  30%  +  cocksfoot  40%-3121.7 
kg/O.10  ha.  Birdsfoot  trefoil  has  the  densest  sod  in 
a  pure  stand  while  the  mixture  lucerne  30%  +  bird- 
sfoot trefoil  30%  +  cocksfoot  40%  is  most  re- 
sistant to  trampling  and  close  grazing. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-09772 


EFFECTS  OF  WATER  DEFICIENCY  ON 
TRANSFER  OF  ASSIMILATES  FROM  LEAVES 
INTO  FRUIT  ORGANS  OF  COTTON,  (IN  RUS- 
SIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 
Physiology. 

A.  A.  Prokof'Ev,  Y.  I.  Pinkasov,  and  A.  M. 
Egamberdiev. 

Fiziol  Rast.  Vol  18,  No  3,  p  563-567.  1971.  Ulus. 
English  summary. 

Identifiers:  Assimilates,  Carbon-14,  Cotton  D, 
•Water  deficiency,  Fruit,  Leaves,  Organs,  Ovary, 
'Transfer,  Transpiration,  'Photosynthetic 
products. 

The  distribution  of  photosynthetic  products,  trans- 
ferred from  leaves  of  the  sympodial  branch  into 
fruit  organs  of  cotton,  was  studied  under  various 
conditions  of  water  supply.  Water  deficiency  in- 
terfered with  the  transfer  of  C14-assimilates  into 
fruit  elements  localized  at  the  second  and  third 
stage  of  fruiting.  Transpiration  was  slowed  down 
in  the  fruit  organs  with  a  decreased  transfer  of 
substances.  The  transfer  of  assimilates  was  not  in- 
terrupted and  transpiration  was  intensive  in  the 


K 
•C 
■J» 

it 


v. 

X 
■s> 
5R 
a* 
i 

t: 

m 

IS 

e 
•it 


31 


Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  in  Agriculture 


18! 

•  * 

is:: 
i  ■ 

is: 


oie: 
tie: 

■  • 
-  i 

cs: 

33!: 

in 


ovary  at  the  first  stage  of  fruiting  even  under  con- 
ditions of  water  deficiency.  The  restoration  of  soil 
moisture  after  insufficient  water  supply  increased 
the  transfer  of  assimilates  into  the  fruit  of  inner 
pods  and  stimulated  their  transpiration.  A  direct 
correlation  was  established  between  the  rate  of  the 
transfer  of  C14-assimilates  into  the  fruits  and  their 
transpiration. --Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09776 


INFLUENCE  OF  SOIL  WATER  MATRIC 
POTENTIAL  AND  HYDRAULIC  CONDUCTIVI- 
TY ON  THE  GERMINATION  OF  RAPE  (BRAS- 
SICA  NAPUS  L.), 

University    of    the    South    Pacific,    Suva    (Fiji). 
School  of  Natural  Resources. 
J.  Williams,  and  C.  F.  Shaykewich. 
J  Exp  Bot.  Vol  22,  No  72:  p  586-597.  1971.  IUus. 
Identifiers:     *Absorption,     Brassica     napus     D, 
•Hydraulic  conductivity,  'Germination,   *Matric 
potential,  Osmotic  potential,  Potential,  Rape  D, 
Seed,  Soils,  Soil-water-plant  relationships. 

The  influence  of  matric  potential  and  hydraulic 
conductivity  on  the  water  absorption  and  germina- 
tion of  rape  (B.  napus)  was  investigated  by  com- 
parative studies  in  3  seed-soil  water  systems.  In  all 
systems  the  rate  of  germination  and  total  germina- 
tion were  substantially  retarded  with  decreasing 
matric  potential.  Hydraulic  conductivity  of  the  soil 
system  was  demonstrated  to  be  a  limiting  factor  in 
the  germination  process.  The  effects  of  matric 
potential  and  hydraulic  conductivity  on  water  ab- 
sorption followed  closely  those  demonstrated  for 
germination.  The  influence  of  matric  potential  was 
shown  to  be  comparable  to  that  of  osmotic  poten- 
tial provided  consideration  was  given  to  the 
hydraulic  properties  of  the  soil-seed  system. -- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09780 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


INTERCEPTOR       DRAIN       RECOVERY       OF 
CANAL  SEEPAGE, 

Agricultural  Research  Service,   Brawley,  Calif.; 

and    Imperial    Irrigation    District,    Calif.;    and 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-09197 


STREAM  CAPTURE  IN  KENTUCKY  IN- 
DICATED BY  DISTRIBUTIONAL  RECORDS  OF 
FUNDULUS  CATENATUS  AND  ETHEOSTOMA 
SPECTABILE, 

Eastern    Kentucky   Univ.,    Richmond.    Dept.    of 

Biology. 

B.  A.  Branson,  and  D.  L.  Batch. 

American  Midland  Naturalist,  Vol  86,  No  2,  p  496- 

500.  1971.  Map. 

Identifiers:    'Distributional,    Etheostoma   specta- 

bile,  Fundulus  catenatus,  "Kentucky,  'Streams, 

Rivers. 

Investigation  of  topography  in  the  headwaters  of 
the  drainages  of  the  Salt  and  Dix  rivers  demon- 
strates at  least  2  examples  of  stream  piracy 
between  the  2  rivers.  Geologic  and  ichthyologic 
evidence  indicates  that  the  exchange  was  from  the 
Rolling  Fork  to  the  Dix  River  System. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-09252 


STREAM        TEMPERATURE        PREDICTION 
UNDER  REDUCED  FLOW, 

Bonneville  Power  Administration,  Portland,  Oreg. 


W.L.Morse. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers  Vol  98,  No  HY6,  Paper 
8962,  p  1031-1047,  June  1972.  3  fig,  36  ref ,  append. 

Descriptors:  "Water  temperature,  "Mathematical 
models,  "Energy  budget,  Statistical  models,  Ther- 
mal pollution,  Columbia  River,  Computer  pro- 
grams, Path  of  pollutants,  Linear  programming, 
Calibrations. 
Identifiers:  Little  Deschutes  River  (Oregon). 

The  thermal  energy  conservation  equation  in  the 
form  of  a  quasilinear  partial  differential  equation, 
previously  validated  on  the  Columbia  River,  was 
calibrated  on  a  5-mile  reach  of  the  Little 
Deschutes  River  for  a  9-day  period  (July  29  -  Au- 
gust 6,  1969).  With  3-hr  unit  hydrodynamic- 
meteorologic  data,  the  water  temperature  predic- 
tion capability  of  this  dynamic,  deterministic,  one- 
dimensional  model  is,  on  the  average,  accurate 
within  0.4  deg.  F.  This  accuracy  was  accomplished 
under  both  parametric  and  nonparametric  statisti- 
cal tests;  drought  conditions  in  the  form  of  frac- 
tionally reproduced  flow  caused  this  mathematical 
model  to  respond  as  expected.  (Knapp-USGS) 
W72-09259 


WATER  TABLE  DRAWDOWN  AROUND  AN 
OPEN  DITCH  IN  ORGANIC  SOILS, 

North  Central  Forest  Experiment  Station,  Grand 

Rapids,  Minn.  Northern  Conifers  Lab. 

D.  H.  Boelter. 

Journal  of  Hydrology,  Vol  15,  No  4,  p  329  340, 

April  1972.  6  fig,  1  tab,  13  ref. 

Descriptors:  "Drawdown,  "Peat,  "Organic  soils, 
"Drainage,  "Ditches,  Water  table,  Drains,  Water 
levels,  Groundwater  movement.  Land  reclama- 
tion, Water  yield  improvement,  Hydraulic  conduc- 
tivity, Forest  management. 

Water-level  control  is  a  potential  method  of  im- 
proving the  amount  and  distribution  of  runoff 
from  peatlands  as  well  as  their  capability  to 
produce  timber,  agricultural  crops,  and  wildlife. 
The  effectiveness  of  this  practice  varies  with  the 
hydraulic  conductivity  of  the  peat  materials 
through  which  the  water  must  flow.  An  open  ditch 
hastened  the  drainage  of  water  from  surface  or 
near  surface  horizons  of  fibric  (moss)  peat  on  a 
typical  lake-filled  organic  soil.  However,  it  had  lit- 
tle influence  on  the  water  table  beyond  5  m  from 
the  ditch  when  the  water  table  was  in  deeper 
horizons  of  moderately  decomposed  (hemic)  peat. 
In  an  organic  soil  with  less  decomposed  (fibric) 
peat  throughout  several  m  depth  at  the  surface  a 
similar  ditch  influenced  the  water  table  as  far  as  50 
m  from  the  ditch.  (Knapp-USGS) 
W72-09268 


TWO-  AND  THREE-DIMENSIONAL  INFILTRA- 
TION: SEEPAGE  FROM  IRRIGATION  CHAN- 
NELS AND  INFrLTROMETER  RINGS, 

Agricultural  Research  Council,  Cambridge  (En- 
gland). Unit  of  Soil  Physics. 
E.  G.  Youngs. 

Journal  of  Hydrology,  Vol  15,  No  4,  p  301-315, 
April  1972.  17  fig,  2  tab,  16  ref,  append. 

Descriptors:  "Seepage,  "Canal  seepage,  "Labora- 
tory tests,  Leakage,  Hydraulic  models,  Water 
loss,  Analog  models,  Model  studies,  "Infiltration, 
Saturated  flow,  Unsaturated  flow. 

Steady  seepage  rates  from  flat-bottomed  channels 
and  channels  of  semi-circular  cross-section  were 
determined  in  laboratory  tank  experiments  using 
various  sands.  Good  agreement  was  found  with 
the  theoretical  relationships,  which  assume  the 
flow  to  be  confined  to  a  saturated  region  bounded 
by  a  capillary-fringe  surface,  and  to  be  uniform 
and  vertical  at  great  depths.  The  steady  large-time 
seepage  rates  were  also  obtained  in  laboratory 
sand-tank  experiments  for  the  three-dimensional 
cases  of  seepage  from  circular  shallow  ponds  and 
hemispherical  sources.  These  agreed  with  relation- 
ships obtained  using  an  electrolytic  tank  analog 


with  approximate  boundary  conditions  assumed 
for  the  flow  region.  A  method  of  analysis  of  large- 
time  seepage  measurements  from  irrigation  chan- 
nels and  infiltrometer  rings  yields  the  hydraulic 
conductivity  and  pressure  head  at  the  wetting 
front.  (Knapp-USGS) 
W72-09270 


MULTIPURPOSE  OPERATION  STUDIES  OF  A 
CANAL-LAKE-RIVER  SYSTEM-OSWEGO 

RIVER  SYSTEM,  NEW  YORK, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Water  Resources 
Planning. 

C.  S.  Liu,  D.  Muralidhar,  and  A.  C.  Tedrow. 
Water  Resources  Bulletin,  Vol  8,  No  2,  p  349-358, 
April  1972.  7  fig,  4  ref. 

Descriptors:    "Systems   analysis,    "Optimization, 

"Simulation,    "Mathematical   models,    "Planning, 

"New      York,      "Flow,      "Regulation,      "Water 

resources,  "Water  quality,  "Water  supply,  Flood 

control. 

Identifiers:  "Oswego  River  Basin  System,  "Lake 

regulation  rules.  Barge  Canal. 

The  Oswego  River  Basin  System  in  New  York 
State  comprises  eight  major  lakes  and  is  regulated 
by  seven  individual  agencies  with  somewhat  dif- 
fering primary  interests  as  bases  for  management. 
Due  to  the  increasing  competitive  water  demands 
and  usages,  it  is  desirable  to  seek  joint  regulation 
and  management  of  the  waters  on  a  basin-wide  ba- 
sis. A  planning  study  is  presented  which  examines 
the  use  of  systems  analysis  for  setting  flow  regula- 
tion rules  for  the  canal-river  system.  Proposed  are 
two  sets  of  lake  regulation  rules:  (1)  the  rule  curve 
for  each  lake,  specifying  balanced  allocation  of  the 
storage  in  lakes  to  conservation  pools  and  flood 
control  pools;  and  (2)  the  lake-use  priority  curves 
for  all  the  lakes,  determining  lakes'  releases  de- 
pending upon  type  of  operation,  time  of  year,  and 
systems  objectives.  The  operations  of  a  complex 
water  resources  system  can  be  represented  by  the 
system  continuity  equation.  The  problem  is  solved 
using  simulation  and/or  optimization,  providing 
simplification  and  understanding  to  large-scale 
water  resources  systems  analysis  and  facilitating 
programming  and  data  preparations.  (Bell-Cornell) 
W72-09287 


THE  STRUCTURE  OF  THE  SPECIES  POPULA- 
TIONS IN  THE  INITIAL  STAGES  OF  SALT- 
-MARSH  SUCCESSION, 

Foras  Taluntais,  Wexford  (Ireland). 
A.J.  Brereton. 

Journal  of  Ecology,  Vol  59,  No  2,  p  321-338.  1971. 
IUus.  Maps. 

Identifiers:  Marshes,  Model  studies,  "Plant  popu- 
lations, Puccinellia  maritima  M,  Salicornia  eu- 
ropaea  D,  Salinity,  "Salt,  Species,  Succession, 
Saturated  soils. 

The  factors  controlling  the  vegetational  develop- 
ment during  the  initial  stages  of  the  salt-marsh  suc- 
cession were  examined.  Population  structure  of 
Salicornia  europaea  and  Puccinellia  maritima,  the 
major  species  present,  was  described  and  the  fac- 
tors responsible  for  this  structure  were  analyzed. 
A  previously  suggested  model  describing  the 
structural  changes  during  succession  was  ex- 
amined and  extended.  The  various  successional 
stages  were  determined  by  the  overall  level  of 
waterlogging  as  controlled  by  the  height  of  the 
marsh  surface  relative  to  sea  level.  Within  each 
successional  phase  the  species  distribution  was 
controlled  by  variations  in  salinity  and  water- 
logging which  were  associated  with  local  dif- 
ferences in  soil  texture.  Salicornia  tended  to  occur 
in  highly  saline  non-waterlogged  areas  whereas 
PuccineUia  tended  to  occur  in  non-saline  water- 
logged areas.  In  the  initial  stage  of  the  succession 
the  distribution  of  both  species  was  random.  The 
initial  random  distribution  was  followed  by  an  ag- 
gregated distribution.  Both  the  scale  and  intensity 
of  aggregation  increased  up  to  the  point  where 
clump   coalescence   occurred.   Following   clump 
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coalescence  there  was  some  evidence  that  both  the 
scale  and  intensity  of  aggregation  decreased.  On 
the  basis  of  the  results  presented,  Greig-Smith's 
model  describing  changes  in  structure  during  suc- 
cession has  been  extended. --Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09288 


INTRODUCTION  OF  RISK  AND  UNCERTAIN- 
TY CONCEPTS  TO  OPTIMIZATION  OF 
WATER  RESOURCES  SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09290 


THE  DEVELOPMENT  OF  A  MODEL  TO  EVAL- 
UATE HYDROLOGIC  RISK  IN  A  WATER 
RESOURCE  SYSTEM, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09291 


THE  DEVELOPMENT  OF  A  MODEL  TO  EVAL- 
UATE HYDROLOGIC  RISK  IN  WATER 
RESOURCES  SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09292 


A   COMPARISON    OF   STOCHASTIC    LINEAR 

PROGRAMMING     AND    SIMULATIONS    FOR 

THE       EVALUATION       OF       HYDROLOGIC 

ECONOMIC   RISKS  IN   WATER   RESOURCES 

SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09293 


(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  542F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971.  27  p,  1  map. 

Descriptors:  *Massachusetts,  "Channel  improve- 
ment, "Navigation,  "Environmental  effects, 
Channeling,  Dredging,  Harbors,  Navigable 
waters,  Jetties,  Coastal  structures,  Shore  protec- 
tion, Shoals,  Shellfish,  Aquatic  habitats.  Fish, 
Marine  animals,  Turbidity,  Project  benefits,  Pro- 
ject purposes,  Project  planning,  Coastal  engineer- 
ing. 

Identifiers:  "Environmental  Impact  Statements, 
"Martha's  Vineyard  (Mass.). 

The  proposed  project  will  involve  dredging  ap- 
proximately 25,000  cubic  yards  of  bottom  material 
in  order  to  provide  boating  access  between  the  At- 
lantic Ocean  through  Vineyard  Haven  Harbor  and 
the  natural  deep  water  mooring  basin  in  Lagoon 
Pond.  The  improved  channel  will  be  2,000  feet 
long,  100  feet  wide,  and  8  feet  deep.  The  dredge 
spoil  will  be  used  to  extend  the  length  of  an  exist- 
ing jetty,  by  200  feet,  to  protect  the  channel  from 
shoaling.  The  pond  has  excellent  water  quality, 
and  shellfish  and  marine  fish  populations  are  not 
extensive.  Land  usage  is  not  intensive.  Environ- 
mental effects  of  the  proposed  project  include  in- 
creased channel  circulation  which  may  be  of 
benefit  to  some  biota,  interference  with  pond 
ecology  from  temporary  turbidity,  possible  human 
abuse  of  the  lagoon  from  increased  boating,  and 
trapping  of  sand  and  retardance  of  shoaling.  The 
only  adverse  effect  which  cannot  be  avoided  is 
temporary  turbidity  during  construction.  Topog- 
raphy limits  alternative  measures,  since  the  pro- 
ject is  intended  only  as  an  aid  to  navigation.  Chan- 
nel size  is  optimal.  Short  term  environmental  use 
will  occur,  but  long  term  productivity  will  be  unaf- 
fected. Comments  of  interested  entities  are  in- 
cluded. (Grant-Florida) 
W72-09463 


was  also  considered.  Long-term  ability  to  produc- 
tively use  cleared  land  will  contrast  with  the  loss  in 
natural  beauty  from  clearing.  (Grant-Florida) 
W72-09468 


FARMERS  LEVEE  AND  DRAINAGE  DISTRICT 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Chicago,  111. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  964D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  30,  1970.  12  p. 

Descriptors:  "Environmental  effects,  "Levees, 
"Flood  protection,  "Land  development,  "Drainage 
engineering,  "Illinois,  Land  use,  Floods, 
Drainage,  Drainage  effects,  Agriculture,  Produc- 
tivity, Economics,  Project  benefits,  Landscaping, 
Bank  stabilization,  Erosion,  Erosion  control,  Wil- 
dlife conservation,  Wildlife  habitats,  Aquatic 
habitats. 

Identifiers:  "Environmental  Impact  Statements, 
"Farmers  Levee  and  Drainage  District  (111.). 

The  project  would  provide  local  flood  protection 
through  levee  improvement,  extension,  and  re- 
lated work.  Presently,  floods  and  inadequate 
drainage  adversely  affect  the  agricultural  produc- 
tion of  the  area.  Extension  of  existing  levees  is  ex- 
pected to  result  in  little  adverse  environmental  im- 
pact. There  will  be  only  minimal  fish  and  wildlife 
impact.  The  plan  will  promote  better  land  protec- 
tion which  is  expected  to  increase  the  standard  of 
living  in  the  area.  Landscaping  for  bank  stabiliza- 
tion and  erosion  control,  wildlife  protection,  and 
beautification  will  be  included.  The  plan  conforms 
to  guidelines  determined  by  economic  efficiency, 
while  recognizing  the  importance  of  preserving  en- 
vironmental quality.  Since  the  plan  has  little  ad- 
verse environmental  effects,  a  'no  action'  alterna- 
tive was  not  seriously  considered.  There  will  be  no 
conflict  between  short-term  use  of  the  environ- 
ment and  long  term  producitivity.  Comments  of 
agencies  are  included.  (Ilkson-Florida) 
W72-09477 


R 


THE  EFFECT  OF  RISK  TAKING  BY  USERS  OF 
IRRIGATION  WATER, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09294 


RISK  PROGRAMMING:  AN  AH)  IN  THE 
PLANNING  OF  A  RESERVOIR  -  IRRIGATION 
SYSTEM, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09295 


GREAT   LAKES   HYDROLOGY   BY   MONTHS, 
1946-1965, 

Illinois  Univ.,  Urbana.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  02H. 
W72-09298 


THE  FOUNTAINS  OF  ROME, 

For  primary  bibliographic  entry  see  Field  08A. 
W72-09380 


INTEROCEANIC  CANAL  STUDD2S.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 9-11. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09433 


LAGOON      POND     NAVIGATION     PROJECT, 
MARTHA'S     VINEYARD,     MASSACHUSETTS 


PRICE  BRANCH  OF  LITTLE  LA  GRUE 
BAYOU,  DE  WITT,  ARKANSAS-FLOOD  CON- 
TROL PROJECT  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Memphis,  Tenn. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  898F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  12,  1971.  25  p,  1 
plate. 

Descriptors:  "Arkansas,  "Channel  improvement, 
"Environmental  effects,  "Flood  protection, 
Dredging,  Flood  plains,  Flood  plain  zoning, 
Floods,  Drainage  systems,  Flood  damage,  Chan- 
nel erosion,  Sediment  control,  Project  purposes, 
Project  benefits,  Hydraulic  properties. 
Identifiers:  "Environmental  Impact  Statements. 

The  project  involves  approximately  17,500  feet  of 
cleanout  and  minor  channel  straightening  of  the 
Price  Branch  of  Little  La  Grue  Bayou  to  provide 
greater  flood  protection  to  DeWitt,  Arkansas. 
Spoil  will  be  seeded  along  the  length  of  the  project 
and  along  certain  reaches  within  the  city.  The  pro- 
ject area  is  generally  rolling  hills  with  agriculture 
as  the  main  industry.  Fishing  and  wildlife  are  of 
low  value  in  the  project  area  itself.  Environmental 
impacts  include  better  usage  of  the  flood  plain; 
continuous  drainage  for  the  city,  eliminating  stag- 
nant pools  of  water;  and  improvement  of  stream 
hydraulic  capacity.  Adverse  impacts  include  the 
unavoidable  loss  of  trees  on  the  banks  of  the  chan- 
nel and  increased  sedimentation  during  construc- 
tion. Alternatives  include  snagging  and  clearing 
work  which  was  found  to  be  uneconomical; 
greater  channel  enlargement,  which  would  provide 
greater  protection  but  create  greater  environmen- 
tal harm;  and  inaction,  which  would  cause  in- 
creased channel   sedimentation.   Flood  planning 


DYERSBURG,  TENNESSEE  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

For  primary  bibliographic  entry  see  Field  08D. 
W72-09480 


LEVEE  UNIT  NO.  L-246,  MISSOURI  RIVER 
LEVEE  SYSTEM  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09481 


WESTERN  UNIT  FLOOD  PROTECTION  PRO- 
JECT, BILLINGS,  MONTANA  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  575D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971. 9  p,  1  plate. 

Descriptors:  "Montana,  "Environmental  effects, 
Flood  control,  "Diversion  structures,  "Drainage 
engineering,  Ditches,  Floodways,  Routing,  Diver- 
sion, Streamflow,  Flow  control,  Flood  flow, 
Flood  protection,  Surface  runoff,  Conveyance 
structures,  Bypasses,  Water  conveyance,  Project 
planning,  Project  benefits. 

Identifiers:  "Environmental  Impact  Statements, 
"Billings  (Mont). 

The  proposed  project  consists  of  a  diversion  pro- 
ject along  the  western  edge  of  Billings,  Montana. 
An  unloader  ditch  will  intercept  flood  flows  from 
various  irrigation  and  drainage  ditches  and  natural 
drainage  areas  and  conduct  these  flows  around 
developed  areas.  The  project  will  provide  flood 
protection  against  a  standard  project  flood  and 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 
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furnish  average  annual  benefits  of  $159,000,  with 
an  annual  operating  cost  of  $5,000.  Unavoidable 
adverse  environmental  effects  include  loss  of 
agricultural  production  on  66  acres  of  farmland, 
temporary  increases  in  stream  turbidity,  and  dust 
and  noise  associated  with  construction.  Alterna- 
tives to  the  proposed  action  include  reservoir  con- 
trol, levees,  flood  plain  evacuation  and  flood 
proofing,  channel  improvement,  and  no  develop- 
ment. This  draft  statement  has  been  sent  to  in- 
terested governmental  agencies  and  citizen  groups 
for  review.  (Blank-Florida) 
W72-09482 


HUDSON  RIVER  CHANNEL,  NEW  YORK- 
-OPERATION  AND  MAINTENANCE  ACTION 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  335D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  30,  1971.  6  p,  1 
map. 

Descriptors:  *New  York,  'Environmental  effects, 
'Hudson  River,  'Channel  improvement, 
'Dredging,  Channels,  Navigation,  Channel 
morphology,  Depth,  Shape,  Width,  New  Jersey, 
Atlantic  Ocean,  Maintenance,  Oil  industry,  Tur- 
bidity, Water  quality,  Benthic  fauna,  Safety  fac- 
tors. Federal  project  policy.  Economic  impact, 
Regional  economics,  Project  planning,  Project 
purposes. 

Identifiers:  'Environmental  Impact  Statements, 
•Hudson  River  Channel  (N.Y.). 

The  proposed  action  involves  maintenance 
dredging  of  the  Hudson  River  Channel  between 
New  Jersey  and  New  York  City.  Work  will  be  per- 
formed by  hopper  dredge  with  the  spoil  disposal  in 
the  Atlantic.  The  action  will  permit  continued  safe 
and  economic  use  of  the  existing  Federal  Channel 
by  maintaining  authorized  project  dimensions.  The 
improvement  will  permit  efficient  delivery  of 
petroleum  products  and  other  commodities  to  con- 
tinue, thereby  yielding  economic  benefits  to  a  den- 
sely populated  region.  Additionally,  maintenance 
will  provide  for  safer  handling  of  vessels,  lessen- 
ing the  possibility  of  oil  and  other  spills.  Unavoida- 
ble adverse  environmental  effects  include  a  tem- 
porary increase  in  turbidity  with  resulting  impact 
on  water  quality  and  slight  damage  to  benthic  life 
through  removal  of  bottom  materials.  The  only  al- 
ternative is  no  development.  (Blank-Florida) 
W72-09483 


METHOD  AND  APPARATUS  FOR  DESILTING 
AND/OR  DESALTING  BODIES  OF  WATER, 

B.  Girden. 

U.  S.  Patent  No.  3,632,508,  3  p,  1  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  894,  No  1 ,  p  305-306,  January  4,  1972. 

Descriptors:  'Patents,  'Desilting,  'Desalination, 
Estuaries,  Lagoons,  'Dams,  Gate  control,  'Gates, 
Coastal  structures,  Fresh  water,  Sea  water, 
Separation  techniques. 

Various  gates  and  valves  are  incorporated  in  a 
dam-like  structure  to  control  the  flow  of  water 
between  the  ocean  and  the  estuary.  To  desilt  the 
estuary  a  low-level  pipe  through  the  dam  is  closed 
by  means  of  a  gate  during  the  incoming  tide.  Open- 
ing and  closing  means  the  sediment,  sand,  silt, 
and/or  mud  are  stirred,  brought  into  suspension 
and  then  flushed  out  into  the  ocean.  To  desalt  the 
estuary,  the  gate  used  for  desilting  remains  open 
and  a  one-way  valve  is  operated.  On  the  outgoing 
tide,  water  in  the  estuary  will  flow  into  the  sea. 
However,  as  the  tide  comes  in,  the  valve  will  shut 
and  the  estuary  will  remain  at  the  low-tide  level. 
The  estuary  will  be  filled  by  fresh  water.  The  salt 
water  will  settle  to  the  bottom.  The  salt  water  can 
be  forced  through  the  one-way  valve  back  into  the 
sea.  (Sinha-OEIS) 
W72-09504 


FLOATING  BREAKWATER, 

A.  J.  Coleman. 

U.  S.  Patent  No.  3,628,334,  3  p,  6  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893,  No  3,  p  853,  December  21 ,  1971. 

Descriptors:  'Patents,  'Breakwaters,  Erosion, 
'Shore  protection,  'Beach  erosion,  Waves,  Wave 
action,  Conservation. 

A  breakwater  consisting  of  a  series  of  hollow 
floats,  normally  arranged  in  two  rows,  is 
proposed.  Each  float  is  designed  as  an  enlarged 
ball  having  internal  ballast.  It  is  partially  sub- 
merged and  anchored  to  the  bottom  by  an  elon- 
gated flexible  chain  or  cable.  The  balls  intercept 
the  waves,  in  effect,  breaking  up  the  waves  before 
their  full  development.  (Sinha-OEIS) 
W72-09511 


STREAM       CHANNELIZATION:       CONFLICT 
BETWEEN  DITCHERS,  CONSERVATIONISTS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09538 


WATER  SUPPLIES  AND  THE  LAND-THE  ELK- 
HORN  RIVER  BASIN  OF  NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09557 


AN    ANALYSIS    OF    FOUR    TROPICAL    RAIN 
FOREST  SITES  IN  NEW  GUINEA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

For  primary  bibliographic  entry  see  Field  021. 

W72-09576 


CALCULATION    OF    FRAZIL    ICE    PRODUC- 
TION, 

Thoroddsen  and  Partners,  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09629 


ICE  CONDITIONS   IN  THE  THJORSA   RIVER 
SYSTEM, 

National  Energy  Authority,  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09641 


BREAK-UP  AND  CONTROL  OF  RIVER  ICE, 

National   Research  Council  of  Canada,  Ottawa 

(Ontario).  Div.  of  Building  Research. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09642 


REGION  7  LAUNCHES  PROGRAM  TO 
REDUCE  SUBSURFACE  DRAIN  COSTS, 

Bureau  of  Reclamation,  Denver,  Colo. 

W.  A.  Lidster. 

Reclamation  Era,  Vol.  57,  No.  4,  p  14-20,  Nov 

1971.  7  fig. 

Descriptors:  'Subsurface  drains,  'Polyethylene, 
Drains,  Construction  methods,  Drain  spacing, 
Average  costs,  Construction  equipment,  Field  in- 
vestigations, Construction,  Construction  prac- 
tices, Field  tests,  Drain  tiles,  Plastic  pipes.  Cost 
comparisons,  Depth. 

Identifiers:  'Drainage  costs,  'Plastic  tubing,  'Ex- 
cavators, Trench  width,  Cost  curves,  Bureau  of 
Reclamation  (Reg  7). 

To  reduce  the  cost  of  subsurface  drainage  work, 
the  Bureau  of  Reclamation  has  undertaken  a  pro- 
gram to  investigate  new  pipe  materials  and  equip- 
ment. The  average  cost  of  recent  subsurface 
drains  in  Region  7  is  $32,000  per  mi.  Phase  1  con- 
sisted of  installing  and  evaluating  corrugated,  per- 
forated, polyethylene  drainage  tubing.  Some  ad- 
vantages of  this  tubing  over  concrete  or  clay  drain- 
tile  are:  (1)  is  easy  to  handle;  (2)  can  be  manufac- 


tured in  long  lengths;  and  (3)  requires  less  man- 
power for  installation.  Two  test  reaches  of 
polyethylene  tubing  were  installed  in  Nebr  by  a 
trencher  and  pipe  laying  machine.  The  installation 
rate  for  these  reaches  was  about  4  ft/min,  2  to  3 
times  faster  than  for  equivalent  lengths  of 
concrete  or  clay  pipe.  Phase  2  was  to  locate  a 
machine  capable  of  laying  tubing  at  a  faster  rate. 
One  machine  having  this  potential  is  a  German- 
made,  Hoes  Gigant  trencher,  used  in  a  field 
demonstration  near  Courtland,  Kans,  to  install 
2,000  ft  of  polyethylene  tubing.  The  drains  were 
installed  7.5  ft  deep,  with  gravel  envelope,  at  an 
average  rate  of  15  ft/min.  This  demonstration  in- 
dicated that  by  using  new  pipe  materials  and  high 
speed  trenching  machines,  drainage  costs  may  be 
reduced.  (USBR) 
W72-09697 


DRAINAGE     FROM    LEVEL    AND    SLOPING 
LAND, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-09698 


CONCRETE    BLOCKS    FOR    EARTH    SLOPE 
PROTECTION, 

M.  F.  Skladnev,  and  I.  A.  Sherenkov. 
Hydrotechnical  Construction,  No.  2,  p  182-185, 
Feb  1971. 10  fig,  1  tab. 

Descriptors:  'Bank  protection,  'Erosion  control, 
'Slope  protection,  'Shore  protection,  Bank  ero- 
sion, Breakwaters,  Erosion,  Wave  action,  Energy 
dissipators,  Hydraulic  structures,  Beach  erosion, 
Revetments,  Earth  dams,  Precast  concrete. 
Identifiers:  'Concrete  blocks,  Japan,  Wave  absor- 
bers, Prefabrication,  Protective  coverings. 

Prefabricated  concrete  blocks  of  varying  shapes 
and  weights  are  widely  used  in  Japan  for:  (1)  con- 
structing protective  layers  for  absorbing  wave 
energy  along  breakwaters,  (2)  protecting  earth 
slopes  and  foundations  from  wave  action  and 
wind-generated  waves,  (3)  protecting  riverbeds 
and  banks  from  erosion,  and  (4)  building  barrages, 
baffles,  and  small  lowhead  dams.  Dimensions, 
shapes,  weights,  methods  of  placing,  and  effec- 
tiveness of  the  various  prefabricated  blocks  are 
discussed.  Basic  characteristics  of  7  types  of 
blocks  are  given.  (USBR) 
W72-09705 


THE  FORMATION  AND  MAINTENANCE  OF 
WATER-MEADOWS  IN  HAMPSHIRE,  EN- 
GLAND, 

Nature  Conservancy,  Abbots  Ripton  (England). 

J.  Sheail. 

Biol  Conserv.  Vol.  3  No.  2  plOl-106.  1971.  Illus. 

Map. 

Identifiers:       Cattle,       Drainage,       Formation, 

Hampshire  (England),  Irrigation,  'Maintenance, 

Sheep,  Vegetation,  'Water-meadows. 

In  Hampshire,  water-meadows  were  formed  to 
promote  the  drainage  and  irrigation  of  alluvial 
meadows.  Earthworks  and  channels  enabled  the 
river  water  to  flow  more  easily  over  the  meadows, 
and  the  vegetation  was  regularly  grazed  by  sheep 
and  cattle,  also  cut  for  hay.  Between  the  16th  and 
mid-19th  centuries,  farmers  formed  a  distinctive 
environment,  which  they  carefully  maintained. 
Since  that  time,  irrigation  has  been  replaced  by 
other  forms  of  land  management,  but  its  impact 
can  still  be  seen  by  the  ecologist  in  the  field  today  - 
-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09707 


MOISTURE  CONTENT  OF  HUMMOCKY 
SANDS  UNDER  PINE  PLANTINGS  IN  THE 
MIDDLE  DON  REGION  (VLAZHNOST*- 
BUGRISTYKH  PESKOV  POD  SOSNOVYMI 
NASAZHDENIYAMI  NA  SREDNEM  DONU), 
Vsesoyuznyi  Nauchno-Issledovatelskii  Institut 
Agrolesomelioratsii,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02G. 


34 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Groundwater  Management — Group  4B 


W72-09749 


FLUSHING  STUDIES,  VICTORIAL  CHANNEL, 
VICTORIA,  TEXAS:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-09761 


STATUS  REPORT  ON  THE  GASTINEAU  CHAN- 
NEL MODEL  STUDY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-09762 


4B.  Groundwater  Management 


LONG-RUN  COSTS  AND  POLICY  IMPLICA- 
TION OF  ADJUSTING  TO  A  DECLINING 
WATER  SUPPLY  IN  EASTERN  WASHINGTON, 

Washington,  State  Univ.,  Pullman. 

W.  R.  Butcher,  J.  W.  Crosby,  N.  K.  Whittlesey,  D. 

L.  Bassett,  and  E.  C.  Weakly. 

Washington  Water  Research  Center  Report  No.  9, 

October,  1971. 106  p,  15  fig,  20  tab,  1  ref. 

Descriptors:  'Groundwater  availability,  *Aquifer 
management,   'Irrigation  wells,   'Water  supply, 
Costs,  Irrigation,  'Washington,  'Water  costs. 
Identifiers:  'Ritzville-Odessa  (Wash). 

The  consequences  of  alternative  approaches  to 
management  of  groundwater  are  evaluated  for  the 
Ritzville-Odessa  area  of  eastern  Washington.  This 
area  was  selected  because  critical  groundwater 
problems  already  exist  there,  and  much  of  the 
necessary  information  was  readily  available.  The 
economic  part  of  the  analysis  is  directed  toward 
the  costs  and  profits  deriving  from  a  wide  range  of 
pumping  conditions  and  cropping  and  management 
practices.  The  unique  economic  features  of 
groundwater  use  from  a  declining  aquifer  include 

(1)  the  changing  costs  as  pump  lifts  increase,  and 

(2)  the  interdependence  among  users.  The  study 
indicates  that  substantial  net  return  can  be  realized 
by  irrigation  of  currently  dry-farmed  lands  in  the 
area.  Costs  of  water  at  current  pumping  depths  of 
200-500  feet  are  not  prohibitively  high  for  inten- 
sive cropping  with  high-value  crops.  If  pumping 
depths  reach  700-1000  feet,  irrigation  may  become 
unprofitable,  depending  on  crops  produced  and 
type  of  farm.  Also,  a  rapid  drawdown  would  cause 
obsolescence  of  well  and  pump  equipment,  thus 
increasing  costs.  The  policy  issue  centers  around 
control  of  withdrawals:  how  much  should  be  per- 
mitted, and  how  should  control  be  instituted.  (Set- 
tle-Wisconsin) 

W72-09148 


GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  NORTHWESTERN  NORTH 
CAROLINA, 

North   Carolina  State  Dept.  of  Water  and   Air 

Resources,  Raleigh.  Div.  of  Ground  Water. 

R.  R.  Peace,  Jr.,  and  D.  R.  Link. 

Ground-Water  Bulletin  No  19,  June  1971.  135  p,  29 

fig,  10  plate,  16  tab,  25  ref. 

Descriptors:  'Groundwater,  'Water  wells,  'Water 
quality,  'Water  yield,  'North  Carolina,  Water 
resources,  Water  chemistry,  Geology, 
Hydrogeology,  Basic  data  collections,  Hydrologic 
data,  Chemical  analysis,  Water  analysis,  Aquifer 
characteristics,  Water  utilization,  Water  levels, 
Surface  waters. 
Identifiers:  'Northwestern  North  Carolina. 

The  northwestern  area  of  North  Carolina,  an  area 
of  about  2,300  square  miles,  within  the  Blue  Ridge 
and  Piedmont  Crystalline  Provinces,  includes  Al- 
leghany, Ashe,  Surry,  Wilkes,  and  Yadkin  Coun- 
ties. The  minimum  amount  of  water  available  in 
northwestern    North   Carolina    is    approximately 


867,000,000  gpd;  430,000,000  gpd  from  ground- 
water and  437,000,000  gpd  from  surface  water. 
The  water  table  is  highest  in  March  and  lowest  in 
October,  and  the  most  productive  wells  in  the  area 
are  those  constructed  in  a  topographic  depression 
in  a  mica  schist  rock,  whereas  the  least  productive 
wells  are  those  drilled  in  hills  and  ridges  in  a 
granitic  rock.  The  mineral  constituents  are,  with  a 
few  exceptions,  within  the  limits  and  recommen- 
dations set  by  the  U.S.  Public  Health  Service  and 
industrial  requirements.  Basic  data  tables  of  well 
or  spring  inventory  and  chemical  or  physical  anal- 
ysis of  water  are  included  for  each  of  the  five 
counties.  The  geology  of  each  county  is  mapped 
separately.  (Woodard-USGS) 
W72-09264 


AVAILABILITY    OF    GROUND    WATER    FOR 

PUBLIC-WATER  SUPPLY  IN  THE  PENSACOLA 

AREA,  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

H.  Trapp,  Jr. 

Geological  Survey  Open-file  Report  72002,  1972. 

101  p,  7  fig,  3  tab,  12  ref,  append. 

Descriptors:  'Groundwater,  'Water  wells,  'Water 
yield,  'Water  quality,  'Florida,  Aquifers,  Aquifer 
characteristics,  Water  levels,  Groundwater 
recharge,  Water  level  fluctuations,  Hydrogeology, 
Hydrologic  data,  Basic  data  collections, 
Withdrawal,  Pumping,  Observation  wells. 
Identifiers:  'Pensacola  (Fla). 

Information  is  provided  on  the  quality  and  quanti- 
ty of  water  available  from  the  sand-and-gravel 
aquifer,  the  only  fresh-water  aquifer  in  the  Pen- 
sacola, Fla.  area,  and  delineates  those  areas 
favorable  for  public-supply  well  sites.  The  project 
area  is  southern  Escambia  County,  from  Pen- 
sacola to  State  Road  196  north  of  Quintette.  The 
sediments  making  up  the  sand-and-gravel  aquifer 
are  exposed  at  the  surface  throughout  Escambia 
County  and  extend  as  much  as  1 ,000  feet  below 
the  surface.  The  aquifer  consists  primarily  of 
quartz  sand,  ranging  in  size  from  very  fine  (1/16- 
1/8  mm)  to  very  coarse  (1-2  mm),  and  commonly 
with  disseminated  small  quartz  pebbles.  Most 
wells  and  test  holes  in  the  area  penetrate  less  than 
300  feet  of  the  aquifer.  Long-term  records  (more 
than  30  years)  of  observation  wells  show  no 
evidence  of  an  overall  decline  in  water  levels  in  the 
aquifer  that  cannot  be  attributed  to  variations  in 
precipitation.  The  highest  concentrations  of  dis- 
solved carbon  dioxide  in  water  from  the  aquifer 
are  localized  in  the  southwestern  part  of  the  pro- 
ject area.  Available  data  do  not  indicate  a  single 
source  of  nitrate  pollution.  However,  concentra- 
tions of  nitrate  have  increased  over  the  years. 
Leakage  from  sewers  may  be  a  source  as  well  as 
septic  tanks  and  industrial  pollutants.  (Woodard- 
USGS) 
W72-09267 


RURAL  WATER  SUPPLY  IN  THE  BASEMENT 
COMPLEX  OF  WESTERN  STATE,  NIGERIA, 

Ife  Univ.  (Nigeria).  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-09275 


ANALOG  MODELING  TO  DETERMINE  THE 
FRESH  WATER  AVAILABILITY  ON  THE 
OUTER  BANKS  OF  NORTH  CAROLINA, 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 
G.J.  Kriz. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  929,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  North  Carolina  Water 
Resources  Research  Institute,  Raleigh,  Report  64, 
UNC-WRRI-72-64,  April  1972.  88  p,  20  fig,  14  tab, 
32  ref,  2  append.  OWRR  B-006-NC  (4). 

Descriptors:  'Groundwater  availability,  'Safe 
yield,  'Water  wells,  'Analog  models,  'Water 
management,  Water  sources,  'North  Carolina, 
Model  studies,  'Saline  water  intrusion,  Pumping, 
Drawdown. 


Identifiers:     'Outer    banks    (NC),    'Hele-Shaw 
model,  Pumping  rates. 

A  Hele-Shaw  model  was  used  to  represent  a  cross 
section  of  a  long  oceanic  island.  The  two  fluids 
that  simulated  fresh  water  and  salt  water  were  ob- 
tained by  adding  a  viscosity  increasing  agent  to 
water.  The  'fresh  water'  was  added  along  the  top 
of  the  fresh  water  lens  in  the  model  at  cyclic  time 
intervals.  Fluid  was  pumped  from  the  fresh  water 
lens  through  one  of  three  galleries.  Two  of  the  gal- 
leries were  located  below  mean  sea  level,  and  one 
was  located  at  mean  sea  level.  During  a  test, 
pumping  from  a  gallery  was  initiated  at  a  low  rate 
and  was  continued  at  that  rate  until  equilibrium  of 
the  interface  was  obtained.  The  pumping  rate  was 
increased  in  increments  allowing  equilibrium  to  be 
reached  at  each  increment  until  the  maximum  con- 
tinuous rate  was  obtained.  Pumping  stopped  when 
the  free  surface  was  pulled  to  the  top  of  the  gallery 
or  when  salt  water  was  pumped  into  the  gallery. 
The  locations  of  the  free  surface  and  interface 
were  recorded  for  each  pumping  rate.  The  max- 
imum safe  pumping  rate  was  related  to  the  rainfall 
and  island  conditions  and  characteristics.  All  the 
data  are  presented  graphically  in  dimensionless 
form  to  make  them  applicable  to  a  wide  variety  of 
conditions  as  well  as  in  tabular  and  graphical  form 
with  dimensions  to  facilitate  their  use.  Several  ex- 
amples are  also  included. 
W72-09297 


HITSON,  C  AND  L  AND  WASHBURN  DRAWS, 
WATERSHED,  TEXAS  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENTS). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  561 D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  March  1971. 11  p,  1  map. 

Descriptors:  'Environmental  effects,  'Flood  pro- 
tection, 'Watersheds  (Basins),  'Land  manage- 
ment, 'Texas,  Floods,  Flood  control,  Flood 
damage,  Flood  plains,  Structures,  Floodwater, 
Aquifers,  Economics,  Agriculture,  Arid  lands, 
Sediments,  Erosion  control,  Irrigation,  Runoff, 
Energy,  Water  table,  Desalination,  Wildlife 
habitats,  Recreation,  Diversion  structures,  Project 
benefits,  Injection  wells. 
Identifiers:  'Environmental  Impact  Statements. 

This  is  a  watershed  project  for  flood  protection 
which  includes  land  treatment  measures  supple- 
mented by  one  floodwater  retarding  structure,  two 
multiple-purpose  structures,  and  diversions.  Injec- 
tion wells  are  proposed  for  the  disposal  of  released 
floodwater  by  recharge  into  an  underground 
aquifer.  The  area's  economy  depends  on  agricul- 
ture. Average  annual  floodwater,  sediment,  ero- 
sion, and  indirect  damages  total  $410,066.  The  pro- 
ject will  reduce  the  following:  erosion  and  runoff, 
waste  of  irrigation  water,  floodwater  damage, 
sediment  deposition  scour  damage,  future  energy 
needs  for  the  pumping  of  ground  water  by  reduc- 
ing water  table  decline  rate,  and  energy  needs  for 
desalination  by  reducing  the  rate  of  salt  increase. 
The  project  will  provide  better  big  game  habitat, 
ground  water  recharge,  irrigation  water,  and 
recreational  opportunities.  The  project's  adverse 
effects  will  be  the  changed  land  use  of  rangeland 
and  occasional  inundation  of  rangeland.  Total  de- 
pendence on  an  irrigation-agriculture  economy 
precludes  any  change  of  the  flood  plain  to  less  in- 
tensive use.  Use  of  dikes  to  protect  urban  areas 
only  or  land  treatment  alone  would  not  provide 
adequate  flood  protection.  Other  alternatives  will 
increase  adverse  environmental  effects  or  involve 
larger  commitments  of  land  resources.  Construc- 
tion will  use  rangeland  not  suitable  for  irrigation 
because  of  soil  limitations.  (Bkson-Florida) 
W72-09476 


OIL  SPILL  REMOVAL  METHOD, 

Shell  Oil  Co.,  New  York.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09510 
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WATER  SUPPLIES  AND  THE  LAND--THE  ELK- 
HORN  RIVER  BASIN  OF  NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09557 


GROUND-WATER    RESOURCES    OF    CACHE 
VALLEY,  UTAH  AND  IDAHO, 

Geological  Survey,  Logan,  Utah. 

L.  J.  Bjorklund,  and  L.  J.  McGreevy. 

Utah  Department  of  Natural  Resources,  Salt  Lake 

City,  Technical  Publication  No  36,  1971.  72  p,  14 

fig,  6  plate,  11  tab,  68  ref,  append. 

Descriptors:  'Groundwater  resources, 

*Hydrogeology,  'Water  wells,  'Utah,  *Idaho, 
Hydrologic  budget,  Water  supply,  Water  yield, 
Water  quality,  Groundwater  recharge,  Hydrologic 
data,  Basic  data  collections,  Pumping, 
Withdrawal,  Chemical  analysis,  Water  levels, 
Aquifers,  Aquifer  characteristics,  Precipitation 
(Atmospheric),  Streamflow,  Reservoirs. 
Identifiers:  'Cache  Valley  (Utah  and  Idaho). 

Cache  Valley  is  a  north-trending  structural  valley 
of  about  660  square  miles  in  northeastern  Utah  and 
southeastern  Idaho.  The  Cache  Valley  drainage 
basin  covers  about  1 ,840  sq  mi  and  is  a  segment  of 
the  Bear  River  basin.  The  most  productive  aquifer 
system  in  Cache  Valley  is  in  the  Smithfield- 
Hyrum-Wellsville  area  in  Utah.  Fan  and  delta 
deposits  form  a  complex  aquifer  system  that  is  at 
least  1,000  feet  thick  near  Logan.  The  transmis- 
sivity  of  the  aquifer  in  this  area  ranges  from  about 
10,000  to  330,000  cubic  feet  per  day  per  foot. 
Yields  to  wells  of  as  much  as  500  gallons  per 
minute  or  more  are  possible  from  most  of  the 
aquifer  system.  The  concentration  of  dissolved 
solids  in  the  water  is  generally  less  than  400  milli- 
grams per  liter.  The  most  productive  aquifer 
systems  in  the  Idaho  part  of  Cache  Valley  are  in 
the  valley  of  Weston  Creek  and  in  fan  deposits 
along  the  north  and  west  sides  of  the  valley.  Well 
yields  are  as  much  as  2,500  gpm,  and  the  concen- 
tration of  dissolved  solids  in  the  water  ranges  from 
about  200  to  1,500  mg.  The  aquifer  near  Weston, 
Idaho  has  an  average  transmissivity  of  about 
30,000  cubic  feet  per  day  per  foot.  (Woodard- 
USGS) 
W72-09558 


GROUND-WATER  LEVELS  IN  THE  LOWER 
ARKANSAS  RIVER  VALLEY  OF  COLORADO, 
1968-72. 

Geological  Survey,  Lakewood,  Colo. 

Colorado  Water  Conservation  Board,  Denver, 
Water  Resources  Basic -data  Release  No  25,  1972. 
28  p,  1  fig,  1  tab. 

Descriptors:      'Groundwater,      'Water      levels, 
•Water  wells,  'Basic  data  collections,  'Colorado, 
Aquifers,  Hydrologic  data,  Seasonal,  Spring,  Ir- 
rigation. 
Identifiers:  'Arkansas  River  valley  (Colo). 

Water  levels  were  measured  in  about  600  wells 
during  the  spring  prior  to  the  1972  irrigation  season 
in  the  lower  Arkansas  River  valley  of  Colorado. 
Meas-.irements  made  each  spring  during  the  4 
preceding  years  are  included  in  the  tables  of  data 
to  serve  as  references  illustrating  declining  or  ris- 
ing water  levels.  Previously  unpublished  water 
level  measurements  in  about  300  wells  are  also  in- 
cluded. The  lower  Arkansas  River  valley  of 
Colorado  extends  from  Pueblo,  Colorado  to  the 
Kansas  State  line,  a  distance  of  150  miles,  and  oc- 
cupies 500  square  miles  in  parts  of  five  counties. 
The  valley  fill  aquifer  which  is  adjacent  to,  under- 
lies, and  is  in  hydraulic  connection  with  the  Arkan- 
sas River  yields  groundwater  which  is  used  as  a 
supplemental  supply  for  irrigation  in  the  Arkansas 
River  valley.  The  valley  fill  is  as  much  as  300  feet 
thick,  and  consists  of  gravel,  sand,  silt,  and  clay  of 
Pleistocene  to  Holocene  ages.  The  fill  ranges  from 
1  to  14  miles  in  width  and  rests  in  a  broad  trough 
cut  into  the  bedrock.  The  bedrock  consists  of  the 
Pierre  Shale,  the  Niobrara  Formation,  the  Carlile 


Shale,  the  Greenhorn  Limestone,  the  Graneros 
Shale,     and     the     Dakota     Sandstone,     all     of 
Cretaceous  age.  (Woodard-USGS) 
W72-09559 


THE  ROLE  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY IN  WASTE  DISPOSAL  MONITORING, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09616 


INFILL  OF  NUCLEAR  RUBBLE  CHIMNEYS  BY 
GROUND  WATER, 

Teledyne   Isotopes,   Palo   Alto,   Calif.   Palo   Alto 

Labs. 

P.  R.  Fcnske,  and  R.  L.  Charnell. 

Ground  Water,  Vol  10,  No  3,  p  10-17,  May-June 

1972.  7  fig,  4  ref. 

Descriptors:         'Unsteady         flow,         'Dupuit- 

Forchheimer   theory,    'Groundwater   movement, 

'Nuclear     explosions,     'Mathematical     models, 

Porosity,  Permeability,  Drawdown,  Water  levels, 

Hydraulic  conductivity,   Hydrogeology,   Aquifer 

characteristics. 

Identifiers:  'Underground  nuclear  explosions. 

A  theoretical  analysis  was  made  of  the  ground- 
water infill  rate  of  a  rubble  chimney  produced  by 
an  underground  nuclear  explosion.  This  model  is 
based  on  the  analogy  of  a  rubble  chimney  to  a 
small  diameter  gravity  well.  The  infill  history  is  ap- 
proximated by  integrating  production  from  a  series 
of  steady  state  infill  rates  based  on  Dupuit- 
Forchheimer  assumptions.  The  model  was  also 
used  for  parameter  sensitivity  analysis.  Changes 
of  the  hydraulic  conductivity  have  the  greatest  ef- 
fect on  infill;  the  radius  of  influence  is  most  sensi- 
tive to  changes  in  the  specific  yield.  The  effect  on 
infill  rate  of  using  a  rubble  porosity  that  decreases 
with  depth  is  small,  although  initial  infill  is  more 
rapid.  The  hydrogeology  data  from  two  events 
where  infill  data  are  available  were  used  with  this 
model.  For  both  BILBY  and  GREELEY  events, 
agreement  between  measured  and  calculated  infill 
data  are  good.  BILBY  data  suggest  that  substantial 
dewatering  of  the  rubble  in  the  chimney  occurred 
before  much  groundwater  entered  the  chimney. 
Comparison  of  the  GREELEY  data  indicates  that 
dewatering  of  the  rubble  is  minimal  but  that 
porosity  of  the  rubble  near  the  surface  was  higher 
than  originally  anticipated.  (Knapp-USGS) 
W72-09617 


MIGRATION    AND    LEACHING    OF    METALS 
FROM  OLD  MINE  TAILINGS  DEPOSITS, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09620 


FLOAT  IMPLOSION  IN  OBSERVATION  WELL 
IN  KENTUCKY, 

Geological     Survey,      Louisville,      Ky.      Water 

Resources  Div. 

D.  V.  Whitesides. 

Ground  Water,  Vol  10,  No  3,  p  48-52,  May-June 

1972.  4  photo. 

Descriptors:    'Observation    wells,    'Monitoring, 
•Equipment,  'Damages,  'Atmospheric  pressure, 
Kentucky,  Storms. 
Identifiers:  'Floats  (Observation  well). 

On  the  morning  of  July  14,  1971 ,  at  approximately 
6  a.m.,  Eastern  Daylight  Time,  a  severe  storm 
passed  through  north-central  Kentucky .  The  storm 
was  part  of  a  turbulent  weather  system  that  lasted 
for  several  days  in  the  central  part  of  the  State. 
Accompanying  high  winds,  tornadoes,  and  heavy 
rains  caused  considerable  damage  to  some 
buildings  in  the  area.  The  atmospheric  pressure 
changes  caused  by  this  weather  system  were 
evidently  sufficient  to  crush  the  float  in  an  obser- 
vation   well.    The    'weep    hole'    (for    pressure 


equalization)  in  the  top  of  this  float  may  have  been 
sealed  during  fabrication.  This  would  not  impair 
the  operation  of  the  float  in  the  well  under  normal 
conditions,  but  when  an  extreme  low-pressure 
condition  accompanying  the  storm  changed  to  high 
pressure  as  the  storm  passed,  the  float  was 
crushed  by  the  sudden  pressure  change.  (Knapp- 
USGS) 
W72-09621 


GROUNDWATER      AND     DRAINAGE-WATER 

MINERALIZATION      IN      THE      MUGAN-SA- 

L'YANY  REGION  (MINERALIZATSIYA  GRUN- 

TOVYKH  I  DRENAZHNYKH  VOD  MUGANO- 

-SAL'YANSKOGO  MASSIVA), 

Azerbaidzhanskii  Politekhnicheskii  Institut,  Baku 

(USSR). 

A  S.  Muradov. 

Pochvovedeniye,    No   9,    p    115-117,    September 

1971.1  tab,  2  ref. 

Descriptors:  'Land  reclamation,  'Salinity,  'Salts, 
•Groundwater,      'Drainage      water,      Drainage 
systems.  Drains,  Leaching,  Sampling. 
Identifiers:  'USSR,  'Azerbaydzhan,  •Mineraliza- 
tion. 

Results  of  observations  of  soil  salinization  before 
installation  of  a  drainage  system  in  the  Mugan-Sal- 
'yany  region  of  Azerbaydzhan  in  1954  and  during 
ihe  first  years  of  its  operation  (1954-62)  are 
presented.  The  amount  of  salts  removed  by 
drainage  water  was  almost  10  times  that  previously 
leached  from  the  top  meter  layer  of  soil.  Ground- 
water mineralization  was  in  all  cases  lower  than 
that  of  drainage  water,  while  the  rate  of  decline  of 
groundwater  mineralization  was  greater.  The  more 
rapid  decrease  in  groundwater  mineralization  was 
attributed  to  the  removal  of  salts  by  drains  from 
the  depths  at  which  they  were  installed  as  well  as 
from  the  deeper  layers.  (Josefson-USGS) 
W72-09750 


NUMERICAL  METHODS  FOR  DETERMINING 
STREAMLINES  AND  ISOPRESSURES  FOR  USE 
IN  FLUID-FLOW  STUDffiS, 

San  Francisco  Energy  Research  Lab.,  Calif. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-09754 


USE  OF  GROUNDWATER   FOR  IRRIGATION 
IN  CLAY  COUNTY,  NEBRASKA,  1970, 

Geological  Survey,  Lincoln,  Nebr. 

E.  K.  Steele,  Jr. 

Nebraska  Water  Survey  Paper  No  32,  May  1972. 

40  p,  13  fig,  5  tab,  12  ref. 

Descriptors:  'Groundwater,  'Irrigation  wells, 
'Water  wells,  'Nebraska,  Withdrawal,  Pumping, 
Water  levels,  Data  collections,  Hydrographs, 
Precipitation  (Atmospheric),  Groundwater 
recharge,  Irrigation,  Water  level  fluctuations, 
Water  storage,  Water  balance,  Evapotranspira- 
tion. 
Identifiers:  'Clay  County  (Nebr). 

About  126,400  acres,  or  35%  of  the  land  in  Clay 
County,  Nebraska,  is  irrigated  with  water  pumped 
from  wells.  The  downward  trend  of  water  levels  in 
selected  wells  since  1958  indicates  that  the  ground- 
water supply  is  being  depleted  progressively  in 
most  of  the  county.  Comparison  of  water  levels  in 
the  spring  of  1970  with  estimated  water  levels  prior 
to  irrigation  development  shows  a  net  decrease  of 
about  519,000  acre-feet  in  the  stored  supply. 
Pumpage  (about  208,000  acre-feet)  during  the  1970 
irrigation  season  reduced  groundwater  storage  an 
additional  131,000  acre-feet,  increasing  total 
depletion  of  the  stored  supply  to  about  650,000 
acre-feet  since  irrigation  development  began.  If 
seasonal  water-level  declines  are  proportional  to 
seasonal  pumpage,  hydrographs  of  water-level 
changes  since  1958  in  five  wells  show  that  the  net 
decline  in  1970  was  more  than  in  1967,  1968,  or 
1969  but  not  as  great  as  in  1966.  (Woodard-USGS) 
W72-09756 
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GROUND-WATER  HYDRAULICS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09769 

4C.  Effects  on  Water  of 
Man's  Non- Water 
Activities 


HYDROLOGIC    INVESTIGATION    OF    SMALL 
WATERSHEDS  IN  OHIO,  PHASE  I:  1966-1969, 

Ohio   State   Univ.,  Columbus.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-09296 


WILLARD,  KENTUCKY.  PARTIAL  FLOOD 
PROTECTION  PLAN,  DRY  FORK  OF  LITTLE 
FORK  OF  LITTLE  SANDY  RIVER  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09464 


EXTENDING   THE   UTILITY   OF  NON-URBAN 
WATER  SUPPLIES, 

Utah  State  Univ.  Foundation,  Logan. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-09525 


RECONNAISSANCE  STUDY  OF  SEDIMENT 
TRANSPORTED  BY  STREAMS,  ISLAND  OF 
OAHU, 

Geological  Survey,  Honolulu,  Hawaii. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09759 

4D.  Watershed  Protection 


THE  EFFECT  OF  CHANNELIZATION  ON  THE 
ENVIRONMENT. 

Congress,  Washington,  D.C;  and  Committee  on 

Public  Works  (U.  S.  Senate). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09459 


TALLULAH  CREEK  WATERSHED  (LONG 
CREEK  PORTION),  NORTH  CAROLINA 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09475 


ECOLOGICAL  DYNAMICS  OF  WATERSHEDS, 

Washington  Univ.,  Seattle.  Center  for  Quantita- 
tive Science  in  Forestry,  Fisheries  and  Wildlife. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-09565 


ANNOTATED  BIBLIOGRAPHY  OF  PUBLICA- 
TIONS ON  WATERSHED  MANAGEMENT  BY 
THE  SOUTHEASTERN  FOREST  EXPERIMENT 
STATION,  1928-1970, 

Forest     Service     (USDA)     ,     Asheville,     N.C. 
Southeastern  Forest  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-09603 


PROCEEDINGS  -  WORKSHOP  ON  SEDIMENT 
CONTROL. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  147,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  North  Carolina  Water 
Resources  Research  Institute  Report  No  63, 
February  10,  1972.  J.  M.  Stewart  and  J.  A.  Phillips, 
editors.  116p.  OWRR  A-lll-NC  (30). 


Descriptors:  'Sediment  control,  "North  Carolina, 
•Soil  erosion,  'Soil  conservation,  Water  pollution 
control,  'Erosion  control,  Legal  aspects.  Or- 
ganizations, Administrative  agencies,  'Water  pol- 
icy. 

This  workshop  was  attended  by  representatives  of 
various  organizations  and  governmental  agencies 
within  North  Carolina.  Selected  groups,  represent- 
ing a  broad  range  of  interests,  discussed  their 
responsibilities  and  programs.  Major  objectives 
were  to  clarify  the  problem  and  develop  guidelines 
which  can  be  used  to  strengthen  sediment  control 
programs  in  the  State.  The  first  half  of  the 
workshop  was  devoted  to  presentations  by  a 
number  of  organizations  and  agencies  to  review 
policies,  programs,  legal  aspects,  and  major  areas 
of  concern.  In  the  afternoon  session,  participants 
worked  in  groups  to  explore  specific  problem 
areas  and  reported  their  conclusions  to  those  at- 
tending. Sponsors  were  the  Agricultural  Extension 
Service,  Land  Use  Congress,  Soil  Conservation 
Service,  State  Soil  and  Water  Conservation  Com- 
mittee of  the  Department  of  Natural  and 
Economic  Resources,  and  the  Water  Resources 
Research  Institute. 
W72-09656 


RECONNAISSANCE  STUDY  OF  SEDIMENT 
TRANSPORTED  BY  STREAMS,  ISLAND  OF 
OAHU, 

Geological  Survey,  Honolulu,  Hawaii. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09759 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


INFECTIOUS  PANCREATIC  NECROSIS  VHtUS: 
COMPARATIVE  FREQUENCES  OF  ISOLA- 
TION FROM  FECES  AND  ORGANS  OF  BROOK 
TROUT  (SALVELINUS  FONTINALIS), 

Guelph    Univ.    (Ontario).    Dept.    of    Veterinary 

Microbiology  and  Immunology. 

C.  Frantsi,  and  M.  Savan. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  28,  No.  7,  p  1064-1065,  1971.  1  tab,  4 

ref. 

Descriptors:  'Fish  diseases,  'Brook  trout, 
'Viruses,  Trout,  Fish,  Bacteria,  Fish  hatcheries, 
Fisheries,  Fish  management,  Pollutant  identifica- 
tion. 

Identifiers:  'Stress,  Feces,  Organs,  Infectious 
pancreatic,  'Necrosis  virus. 

When  isolation  of  infectious  pancreatic  necrosis 
(IPN)  virus  was  attempted  simultaneously  from 
feces  and  organs  of  brook  trout,  the  virus  was  iso- 
lated more  frequently  from  organs  than  from 
feces.  However,  the  greater  the  degree  of  stress  on 
the  fish,  the  closer  the  number  of  isolations  from 
feces  appeared  to  approach  that  from  organs,  and 
the  virus  was  isolated  from  both  organs  and  feces 
of  each  of  10  fish  accidentally  exposed  to  low  ox- 
ygen concentration  for  4  days.  The  findings  sug- 
gest that  masked  viral  and  bacterial  infections  may 
be  detectable  if  fish  are  plaed  under  stress.  (Dor 
land-Iowa  State) 
W72-09152 


INVERTEBRATES      COLLECTED      ON      AND 
AROUND  CARROLL  ISLAND,  MARYLAND, 

Edgewood  Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09173 


THIN  LAYER  CHROMATOGRAPHY   AND  IN- 
FRA-RED  AND  ULTRA-VIOLET  SPECTRA  OF 


FENTHION  AND  SEVEN  OF  ITS  DEGRADA- 
TION PRODUCTS, 

Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemis- 
try. 

Irwin  H.  Suffet,  George  Doza,  and  Samuel  D. 
Faust. 
Water  Research  5  (7):  473-490.  1971 .  Illus. 

Descriptors:  'Chromatography,  'Pesticides,  Pol- 
lutant identification,  'Degradation  (Decomposi- 
tion), Infrared  radiation,  Ultraviolet  radiation, 
Path  of  pollutants. 

Identifiers:  'Thin  layer  chromatography,  'Ul- 
traviolet spectra,  'Infrared  spectra. 

Aqueous  environmental  contamination  by 
fenthion  has  been  reported.  The  disappearance  of 
fenthion  has  been  shown,  but  the  environmental 
fate  of  its  metabolites  has  not  been  considered.  A 
simple  and  versatile  thin  layer  chromatographic 
procedure  for  screening  fenthion  and  its 
metabolites  is  presented.  Confirmation  of  identity 
of  the  parent  and  its  metabolites  separated  by 
chromatography  is  essential  for  the  analysis  of 
aqueous  residues  in  order  to  delineate  environ- 
mental fate.  IR  spectra  augmented  by  UV  spectra 
for  fenthion  and  7  of  its  metabolites  is  capable  of 
elucidating  the  confirmatory  identification.  The 
characteristic  IR  absorption  frequencies  are  tabu- 
lated. The  regions  of  characteristic  absorption  for 
P=S,  P=0,  SO,  and  O-S-O  are  discussed.  The 
UV  spectra  of  fenthion,  its  sulfoxides,  sulfones, 
and  hydrolysis  product  have  distinctively  different 
UV  wavelength  maxima.  Whereas  microgram 
amounts  of  material  are  necessary  for  micro-IR 
analysis,  nanogram  amounts  are  needed  for  micro- 
UV  analysis. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09182 


OPTIMAL        SEARCH        FOR        POLLUTION 
SOURCES, 

California   Univ.,   Berkeley.   Human   Factors  in 

Technology  Research  Group. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09232 


TAXONOMY       OF       MARINE        BACTERIA: 
BENECKEA  NIGRAPULCHRITUDA  SP.  N., 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology. 

P.  Baumann,  L.  Baumann,  M.  Mandel,  and  R.  D. 

Allen. 

Journal  of  Bacteriology,  Vol.  108,  No.  3,  p  1380- 

1383,  December  1971.  7  fig,  2  tab,  5  ref. 

Descriptors:  'Marine  bacteria,  'Biological  proper- 
ties, Systematics,  Metabolism,  Amino  acids,  Or- 
ganic acids.  Sugars,  Carbohydrates,  Isolation, 
Analytical  techniques,  Cultures. 
Identifiers:  'Beneckea  nigrapulchrituda,  'Sub- 
strate utilization,  Enrichment,  Media,  Agars, 
Monosaccharides,  Polysaccharides,  Culture 
media,  Beneckea  parahaemolytica,  Beneckea 
campbellii,  Beneckea  neptuna,  Beneckea  nereida, 
Beneckea  alginolytica,  Beneckea  pelagia, 
Beneckea  natriegens. 

Fourteen  bacterial  strains  of  marine  origin,  which 
formed  colonies  containing  crystals  of  a  blue- 
black  pigment,  were  submitted  to  a  morphological, 
physiological,  and  nutritional  characterization  and 
found  to  exhibit  those  traits  characteristic  of  the 
genus  Beneckea.  Since  the  production  of  a  dark, 
blue-black  pigment  was  the  sole  trait  which  distin- 
guished those  strains  from  the  genus,  an  emenda- 
tion of  the  genus  Beneckea  to  include  this  feature 
has  been  proposed.  A  new  species  designation  is 
based  on  the  fact  that  the  14  phe  not  y  pic  ally  similar 
strains  differed  in  many  unrelated,  phenotypic 
traits  from  the  other  species  composing  the  genus. 
(Holoman-Battelle) 
W72-09241 


PERFORMANCE  AND  APPLICATION  OF  A 
NEW    REFERENCE   ELECTRODE   FOR 
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PROCESS       POTENTIOMETRIC       MEASURE- 
MENTS, 

Beckman  Instruments,  Inc.,  Fullerton,  Calif. 
R.  M.  Neti,  and  R.  H.  Jones. 
ISA  Transactions,  Vol.  10,  No.  1 ,  p  90-100,  1971.  8 
fig- 
Descriptors:      'Chemical     analysis,     Analytical 
techniques,  'Laboratory  equipment,  Monitoring, 
Water  analysis.  Hydrogen  ion  concentration. 
Identifiers:  *Ion  selective  electrodes,  High  purity 
water,  Reference  electrodes. 

A  new  reference  electrode,  constructed  of  a 
plastic  body  which  serves  as  a  non-flowing  junc- 
tion and  which  contains  the  electrolyte  (conven- 
tional silver-silver  chloride  half-cells  in  contact 
with  a  saturated  potassium  chloride  electrolyte) 
has  been  developed  for  process  potentiometric 
measurements.  The  electrode  operates  without 
counter-pressurization  of  the  internal  electrolyte. 
Performance  data  with  respect  to  reference  poten- 
tial includes:  stability  in  various  solutions  and  high 
purity  water;  effects  of  pressure,  temperature,  and 
flow;  and  electrode  life.  The  electrode  was  found 
to  be  unsatisfactory  in  a  fermenter  application 
where  it  had  to  undergo  steam  sterilization.  Dif- 
ficulties have  also  arisen  from  electrode  coating  in 
a  few  applications.  In  most  instances,  however, 
the  new  electrode  has  performed  better  and  out- 
lived hundreds  of  glass  bodied  electrodes.  Infor- 
mation is  presented  on  installation,  operation,  and 
maintenance  of  the  new  electrode,  and  it  is  evalu- 
ated in  a  variety  of  process  applications  (Mackan- 
Battelle) 
W72-09242 


DETERMINATION   OF   COPPER,    IRON,   AND 
ZINC  FROM  A  SINGLE  SMALL  SAMPLE, 

Wayne  State  Univ.,  Detroit,  Mich.  Dept.  of 
Biochemistry;  and  Wayne  State  Univ.,  Detroit, 
Mich.  Dept.  of  Pathology;  and  Wayne  State  Univ., 
Detroit,  Mich.  Dept.  of  Microbiology. 
R.  Watkins,  M.  Weiner,  and  B.  Zak. 
Microchemical  Journal,  Vol.  16,  No.  1,  p  14-23, 
March  1971.  5  fig,  1  tab,  16ref. 

Descriptors:  'Separation  techniques,  'Heavy 
metals,  'Copper,  'Iron,  'Zinc,  Analytical 
techniques.  Trace  elements,  Spectrophotometry, 
Aqueous  solutions,  Methodology,  Absorption. 
Identifiers:  'Biological  samples,  Chemical  inter- 
ference, Serum,  Precision,  Absorbance,  Sample 
preparation,  Chemical  recovery. 

In  biological  samples  such  as  serum,  copper  and 
iron  can  be  determined  sequentially  in  one  aliquot 
of  a  trichloroacetic  acid-ascorbic  acid  filtrate  fol- 
lowed by  the  determination  of  zinc  in  a  second 
aliquot.  In  the  sequential  procedure, 
bathocuproine  sulfonate  (BCS)  is  added  to  the  fil- 
trate and  the  absorbances  are  read  at  both  484  and 
534  nm  in  order  to  obtain  readings  for  copper  and 
the  iron  blank.  With  the  addition  of 
bathophe  nan  thro  line  sulfonate  (BPS)  to  the  iron 
blank  and  sample,  the  sample  is  read  again  against 
the  blank  at  534  nm.  The  difference  between  ab- 
sorbances for  the  original  iron  blank  and  the  BPS- 
filtrate  sample  is  proportional  to  the  iron  concen- 
tration. Alternatively,  copper,  iron,  and  zinc  can 
either  be  determined  individually  in  three  aliquots 
of  the  same  solution  or  separately  in  a  smaller 
sample.  The  Zincon  reagent  is  used  for  zinc  deter- 
minations, BCS  for  copper,  and  BPS  for  iron.  All 
of  the  reactions  involved  are  selective  for  the  three 
metals  and  the  quantity  of  metal  recovered  from 
the  samples  is  based  on  absorption  spectra  ob- 
tained spectrophotometrically.  The  various 
parameters  of  the  procedure  are  optimum  for  color 
formation  and  without  interference  or  interaction 
for  any  metal  by  either  of  the  other  two  metals. 
Comparative  data  show  these  procedures  to  be  ex- 
tremely precise  and  accurate.  (Holoman-Battelle) 
W72-09243 


ELECTRO-OXIDATION  OF  IODINE  ON 
SMOOTH  PLATINUM  IN  AQUEOUS  MEDIA, 

Pisa  Univ.  (Italy).  Istituto  di  Chimica  Analitica  ed 

Elettrochimica. 

G.  Raspi,  F.  Pergola,  and  R.  Guidelli. 

Analytical  Chemistry,  Vol.  44,  No.  3,  p  472-479, 

March  1972.  9  fig,  15  ref. 

Descriptors:  'Iodine,  'Oxidation,  'Electrochemis- 
try, Ions,  Electrodes,  Oxidation-reduction  poten- 
tial, Chlorides,  Bromides,  Halogens,  Chemical 
reactions. 

Identifiers:  'Electro-oxidation,  Oxidation  waves, 
Ion  selective  electrodes,  Platinum. 

A  voltammetric  investigation  of  the  electrooxida- 
tion  of  the  iodide  ion  to  species  with  oxidation 
numbers  higher  than  O  at  a  platinum  microelec- 
trode,  with  periodical  renewal  of  the  diffusion 
layer  (DLPRE),  has  been  carried  out  both  in  the 
presence  and  absence  of  chlorides  or  bromides. 
For  pH  values  ranging  from  1.8  to  7,  the  voltam- 
mogram  of  iodide  ion  in  the  absence  of  bromides 
and  chlorides,  as  recorded  toward  more  positive 
potentials,  shows  three  successive  steps  due  to  the 
electrode  processes,  iodide  ion  to  molecular 
iodine,  12  to  IOH,  and  IOH  to  iodate  ion,  respec- 
tively. The  appearance  of  a  current  peak  between 
the  last  two  steps  is  explained  by  the  formation  of 
a  surface  film  of  platinum  oxides,  which  hinders 
the  electro-oxidation  to  iodate  ion.  In  the  presence 
of  bromides  or  chlorides,  the  voltammogram  of 
iodide  ion  recorded  toward  more  positive  poten- 
tials shows  three  steps,  due  to  the  electrode 
processes  iodide  ion  to  molecular  iodine,  12  to  IX 
(X  equals  CI,  Br),  and  IX  to  iodic,  respectively. 
The  mean  limiting  current  of  the  IX  to  iodic  step 
tends  to  decrease  rapidly  with  time,  owing  to  the 
partial  coverage  of  the  electrode  by  oxidation 
products.  The  use  of  a  pulse-polarographic 
technique  applicable  to  solid  electrodes  has  per- 
mitted the  elimination  of  this  inconvenience. 
(Mackan-Battelle) 
W72-09245 


CYANIDE  EXTRACTION  AND  ELEC- 
TRODISPOSITION  OF  TRACE  AMOUNTS  OF 
RADIOACTIVE  SILVER  FROM  LARGE 
BIOLOGICAL  SAMPLES, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif. 

V.  F.  Hodge,  and  T.  R.  Folsom. 

Analytical  Chemistry,  Vol.  44,  No.  2,  p  381-383, 

February  1972.  1  fig,  2  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Separation 
techniques,  'Radioisotopes,  Nuclear  wastes, 
Analytical  techniques,  Pollution  sources,  Spec- 
trometers, Radioactivity,  Fish,  Electrochemistry, 
Chemical  analysis,  Inorganic  compounds,  Zinc 
radioisotopes,  Cobalt  radioisotopes,  Ions,  Chela- 
tion. 

Identifiers:  'Biological  samples,  'Chemical  inter- 
ference, 'Silver  radioisotopes,  Electrodeposition, 
Albacore  tuna,  Tuna,  Cyanide,  Gamma  ray  spec- 
trometer, Liver,  Sample  preparation,  Chelating 
agents,  Precision. 

Silver-108m  and  Ag- 1 10m  were  measured  in  the 
livers  of  albacore  tuna  without  chemical  pretreat- 
ment  and  interference  by  Co-60  and  Zn-65.  The 
cyanide  ion  was  utilized  as  a  complexing  agent  to 
insure  the  concentration  of  trace  amounts  of 
radiosilver  from  kilogram  quantities  of  wet  tissue. 
The  experimental  procedure  consisted  of:  (1)  ex- 
tracting radiosilver  from  a  prepared  slurry  with  a 
cyanide  solution;  (2)  electroplating  the  radiosilver 
at  0.5  mA/sq  cm;  (3)  stripping  the  plated  Ag  with 
concentrated  HN03;  and  (4)  precipitating  the  Ag 
with  a  NaCl  solution.  Samples  of  the  precipitated 
AgCl  were  counted  for  1000-4000  minutes  in  a  4  pi- 
2D  sodium  iodide  «amma  ray  spectrometer  and  the 
absolute  activities  determined  by  comparison  with 
previously  calibrated  point  sources  of  Ag-108m 
and  Ag-llOm.  Charred  samples  of  the  sea  hare, 
Aplysia  californica,  that  contained  Ag-llOm,  Co- 
58  and  Co-60  were  used  to  test  the  efficiency  of 
the  procedure.  Recovery  of  Ag-llOm  was  quan- 


titative, within  counting  errors.  Tests  of  the  effi- 
ciency of  the  cyanide  leaching  process  resulted  in 
the  quantitative  removal  of  radiosilver.  This 
procedure  has  been  found  to  be  equally  effective 
with  slurries  of  fresh  liver,  liver  preserved  in  for- 
malin, and  biological  samples  reduced  at  250  C  to  a 
black  char.  Since  these  nuclide  ratios  can  be  mea- 
sured the  source  of  radiosilver  in  the  biosphere 
can  possibly  be  identified.  (Mackan-Battelle) 
W72-09246 


BURNER  MEMORY  FOLLOWING  ATOMIC 
ABSORPTION  SPECTROPHOTOMETRIC 

ANALYSIS  OF  MODERATELY  VOLATILE  OR- 
GANOMETALLIC  COMPLEXES, 

Union  Carbide  Corp.,  South  Charleston,  W.  Va. 

Chemicals  and  Plastics. 

D.  R.  Bryant,  and  A.  R.  Hodges. 

Analytical  Chemistry,  Vol.  44,  No.  2,  p  405-407, 

February  1972.  1  fig,  2  tab,  10  ref. 

Descriptors:  'Spectrophotometry,  Analytical 
techniques,  Laboratory  equipment,  Organic  com- 
pounds, Metals,  Vapor  pressure.  Lead,  Man- 
ganese, Chromium,  Iron. 

Identifiers:  'Organometallic  systems,  'Burner 
memory,  Signal  persistence,  Organic  solvents,  2- 
methoxyethanol,  Error  sources,  Ferrocene,  Iron 
pentacarbonyl,  Tris-  (2  4-pentanedionato),  Iron 
(III),  Tetraethyllead,  Tetramethyllead,  Cyclopen- 
tadienyl-manganese  tricarbonyl,  Tris-  (2  4-pen- 
tanedionato) Manganese  (III),  Chromium  hexacar- 
bonyl,  Tris-  (2  4-pentanedionato)  Chromium  (III), 
'Atomic  absorption  spectrophotometry. 

When  directly  analyzing  for  metals  in  organic  solu- 
tions by  atomic  absorption  spectrophotometry,  an 
organic  soluble  compound  of  the  metal  is  needed 
for  standardization.  Ferrocene  chromium  hexacar- 
bonyl,  or  methylcyclopentadienyl  manganese 
tricarbonyl  are  logical  choices  due  to  their  availa- 
bility, stability,  and  solubility,  but  their  value  as 
standards  is  diminished  due  to  persistent  memory 
signals.  There  appears  to  be  a  relationship  between 
the  vapor  pressure  of  certain  organometallic  com- 
plexes and  burner  memory.  Ten  complexes  were 
dissolved  in  2-methoxyethanol  and  aspirated  into  a 
Perkin-Elmer  Atomic  Absorption  spec- 
trophotometer until  an  absorption  plateau  was 
achieved.  Aspiration  was  stopped  and  signal  decay 
was  monitored.  The  chamber  was  cleared,  null 
points  established  and  the  tests  continued.  It  was 
found  that  compounds  could  be  separated  into  3 
qualitative  vapor  pressure  classifications  on  the 
basis  of  signal  persistence  following  analysis  of  a 
compound  in  solution  and  on  the  basis  of  signal 
observance  when  pure  samples  are  charged  into 
the  mixing  chamber.  Compounds  of  low  vapor 
pressure  pose  no  special  problems  during  analysis. 
Complexes  of  high  vapor  pressure  usually  show  no 
burner  memory  after  sample  aspiration  but  a  signal 
when  the  pure  complex  is  charged  into  the  burner 
chamber.  Complexes  of  moderate  vapor  pressure 
can  provide  a  detectable  quantity  of  metal  com- 
plex but  are  not  easily  cleared  from  the  chamber  in 
the  normal  time  between  tests.  This  can  contribute 
to  poor  precision  and  apparent  zero  point  fluctua- 
tion. Suggestions  are  made  to  resolve  such 
problems.  (Mackan-Battelle) 
W72-09247 


ARSENATE   EM   THE   WESTERN    NORTH   AT- 
LANTIC AND  ADJACENT  REGIONS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

D.  L.  Johnson,  and  M.  E.  Q.  Pilson. 

Journal  of  Marine  Research,  Vol.  30,  No.  1,  p  140- 

149,  January  15, 1972.  2  fig,  1  tab,  17  ref. 

Descriptors:  'Arsenic  compounds,  'Sea  water, 
'Colorimetry,  Atlantic  Ocean,  Gulf  of  Mexico, 
Phosphates,  Nutrients,  Food  chains,  Sampling, 
Vertical  distribution,  Phytoplankton,  Metabolism, 
Sediments,  Pacific  Ocean,  Water  analysis. 
Identifiers:  'Arsenates,  North  Atlantic  Ocean, 
Caribbean  Sea,  Molybdenum  blue,  Chemical  inter- 
ference, Arsenic. 
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The  concentration  of  arsenate  was  measured  in 
178  samples  taken  from  various  depths  at  25  sta- 
tions in  the  North  Atlantic,  Caribbean,  and  Gulf  of 
Mexico  using  a  modified  phosphate  method  of 
Murphy  and  Riley  (1962)  in  which  colorimetric  re- 
agents are  mixed  with  aliquots  of  the  sample  and 
the  absorbance  due  to  molybdenum  is  measured. 
This  absorbance  is  the  sum  of  the  contributions 
from  reduced  phospho-  and  arseno-molybdenum 
complexes.  A  reducing  reagent  is  added  to  addi- 
tional samples  to  convert  arsenate  to  arsenite. 
When  the  phc  pho-molybdenum  complex  is  again 
formed,  the  arsenite  does  not  react  and  ab- 
sorbance is  due  solely  to  phosphate.  The  arsenate 
is  determined  by  the  difference  between  the  two 
sets  of  readings.  Arsenate  values  were  low  over 
the  regions  examined  and  vertical  distribution  of 
arsenate  in  the  Atlantic  was  shown  to  be  quite 
similar  to  that  reported  in  the  Pacific.  Both  show 
an  increase  of  about  ISO  percent  between  surface 
and  deep  water  with  arsenate  comprising  64  to  80 
percent  of  the  total  inorganic  arsenic.  Surface- 
water  concentrations  of  phosphate  are  sometimes 
less  than  those  of  arsenate  which  can  lead  to  error 
in  phosphate  determinations.  Studies  of  nutrient- 
phytoplankton  relationships  in  nutrient-depleted 
waters  may  have  to  include  some  consideration  of 
this  problem.  (Mortland-Battelle) 
W72-09249 


THE  DETERMINATION  OF 

NITRILOTRIACETIC  ACID  (NTA)  IN  SEWAGE 
AND  SEWAGE  EFFLUENT, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

G.  F.  Longman,  M.  J.  Stiff,  and  D.  K.  Gardiner. 
Water  Research,  Vol.  5,  No.   12,  p   1171-1175, 
December  1971.  1  tab,  5  ref. 

Descriptors:  *Sewage,  *Sewage  effluents, 
'Nitrilotriacetic  acid,  *Analytical  techniques, 
•Methodology,  'Evaluation,  Chelation,  Resins, 
Metals,  Chemical  analysis,  Pollutant  identifica- 
tion. 

Identifiers:  Chemical  interference,  Precision, 
Metal  complexes,  Chelex-100  resin,  Chelating 
agents,  Method  evaluation,  Sample  preparation. 

An  examination  of  the  accuracy  of  the  various 
published  methods  for  the  determination  of  NTA 
revealed  that:  (1)  many  of  the  methods  did  not 
eliminate  the  interference  of  metals  even  in 
distilled- water  systems;  (2)  the  satisfactory 
methods  for  distilled-water  systems  did  not  give 
reliable  results  for  sewage  and  effluent  systems; 
and  (3)  certain  modifications  were  necessary  to 
develop  a  satisfactory  method  for  determining 
trace  quantities  of  NTA.  The  polarographic 
method  was  not  evaluated.  Passage  of  samples 
through  a  chelating  resin  column  (Chelex-100 
resin)  as  a  pre-treatment  to  eliminate  metal  inter- 
ference was  proposed  as  the  modification  for  the 
zinc/zincon  method,  the  method  judged  as  most 
promising  because  of  its  sensitivity  and  simplicity. 
To  evaluate  this  modified  procedure,  standard  ad- 
ditions of  NTA  were  made  to  samples  of  various 
kinds,  settled  sewage  and  sewage  effluents,  which 
were  analyzed  for  NTA.  There  was  generally  good 
agreement  between  the  amounts  of  NTA  and  the 
amounts  found  in  the  various  samples.  The 
presence  of  iron  had  no  effect  upon  NTA 
recovery.  (Holoman-Battelle) 
W72-09251 


THE  SPECTROFLUORIMETRIC  DETERMINA- 
TION OF  SULPHD3E, 

Sheffield  Polytechnic  (England).  Dept.  of  Chemis- 
try. 

F.  Vernon,  and  P.  Whitham. 

Analytica  Chimica  Acta,  Vol.  59,  No.  1,  p  155-156, 
March  1972. 4  ref. 

Descriptors:  'Sulfides,  Fluorescence,  Intensity, 
'Copper,  'Ions,  'Chemical  analysis,  Aqueous 
solutions,  Sodium  compounds,  Hydrogen  ion  con- 
centration, Chemical  properties,  Fluorometry. 
Identifiers:  •Spectrofluorimetry,  Sodium  sulfide, 
Chemical  interference,  Cyanide,  Sodium  hydrox- 


ide, 2-  (ortho-hydroxyphenyl)benzoxazole,  Metal 
complexes,  Detection  limits. 

The  fluorescent  properties  of  HPB  (2-  (ortho- 
hydroxyphenyl)  benzoxazole)  and  its  copper  com- 
plex have  been  examined  along  with  the  effects  of 
sulfide  ions  on  solutions  of  the  complex  and  used 
in  developing  a  method  for  the  determination  of 
sulfide.  In  this  procedure,  a  previously  prepared 
sulfide  solution  is  added  to  a  Cu  (II)  solution  after 
which  NaOH  and  HPB  are  added.  An  unknown 
sulfide  sample  was  treated  identically.  Using  an 
excitation  wavelength  of  355  nm,  the  fluorescence 
emission  intensities  of  the  standards  and  unknown 
were  measured  at  439  nm  with  an  Ammco-Bow- 
man  spectrofluorimeter  employing  a  xenon  arc 
and  off-axis  ellipsoid  mirror  system.  For  sulfide 
concentrations  of  O-100  ng/ml.  a  linear  plot  which 
passes  through  the  origin  was  obtained  as  a 
calibration  curve;  the  detection  limit  was  1  ng.  The 
optimum  pH  range  was  10.7-12.5  with 
fluorescence  decreasing  markedly  below  pH  10 
and  disappearing  at  pH  8.  The  addition  order  and 
method  were  found  to  be  important  to  ensure 
complete  interaction  of  sulfide  and  copper  ions 
and  the  generation  of  fluorescence.  Cyanide  was 
found  to  interfere  with  HPB-copper  interaction; 
the  cyanide  reaction  is  such  that,  in  the  absence  of 
sulfide,  the  method  can  be  used  for  cyanide  deter- 
mination, giving  a  linear  calibration  curve  over  the 
concentration  range  O-200  ng  CN/ml.  (Mackan- 
Battelle) 
W72-09253 


RAPID  PHOTOCHEMICAL  DETERMINATION 
OF  URANIUM  (VI)  AT  TRACE  LEVELS, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Wilmington, 

Del.  Central  Research  Dept. 

W.  M.  Riggs. 

Analytical  Chemistry,  Vol.  44,  No.  2,  p  390-391, 

February  1972.  1  tab,  5  ref. 

Descriptors:  'Analytical  techniques,  'Trace  ele- 
ments, Colorimetry,  Metals,  Spectrophotometry, 
Chemical  reactions,  Ions,  Chemical  analysis, 
Reduction  (Chemical),  Iron,  Heavy  metals, 
Separation  techniques. 

Identifiers:  'Photoreduction,  'Photochemistry, 
'Uranium  (VI),  Trace  levels,  Uranium,  Uranium 
(IV),  Orthophenanthrolene,  Precision,  Detection 
limits,  Absorbance,  Chemical  interference,  Ura- 
nyl. 

Uranium  can  be  determined  at  trace  levels  using 
photochemical  reactions.  Photoreduction  with  a 
primary  or  secondary  aliphatic  alcohol  converts 
uranium  (VI)  to  uranium  (IV).  The  U  (IV)  is  then 
treated  with  excess  iron  (III)  and  the  reduced  iron 
(ID  subsequently  produced  is  determined 
colorimetrically  with  orthophenanthrolene  solu- 
tion. The  standard  deviation  of  a  measurement  at 
the  16.00  micrograms/ml  level  was  0.81  percent 
based  on  four  determinations  and  exemplifies  the 
precision  of  this  method.  A  calibration  curve  for 
uranyl  ion  concentration  can  be  prepared  from  the 
ferrous  orthophenanthrolene  curve  since  1.00 
microgram/ml  of  uranyl  ion  produces  0.414  micro- 
grams/ml ferrous  ion.  Sensitivity  is  good  since  a 
concentration  of  O.iO  microgram/ml  of  uranyl  ion 
will  produce  an  absorbance  value  of  0.009,  which 
can  be  further  extended  to  0.01  microgram/ml  by 
using  10  cm  absorbance  cells  with  the  appropriate 
spectrophotometer.  Thus,  about  0.02  micrograms 
can  be  detected  using  a  2.0  ml  sample,  compared 
to  one  microgram  reported  in  earlier  work.  Several 
ions  are  known  to  interfere  with  photoreduction  of 
the  uranyl  ion  and  can  be  tolerated  in  varying 
amounts.  Iron  will  interfere  strongly  when  present 
in  quantities  greater  than  3  or  4  ppm.  This 
photochemical  technique  provides  a  rapid,  easy, 
and  sensitive  method  for  analyzing  uranium  (IV) 
solutions  at  concentration  below  0.1  ppm.  It  has 
further  advantages  of  not  being  critically  depen- 
dent on  sulfuric  acid  concentration  or  on  close 
control  of  irradiation  time,  geometry,  or  intensity. 
(Mackan-Battelle) 
W72-09254 


ANALYSIS  OF  EXPLOSIVES  IN  SEA  WATER, 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
J.  C.  Hoffsommer,  and  J.  M.  Rosen. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  7,  No.  2/3,  p  177-181,  February- 
March  1972.  1  tab,  3  ref. 

Descriptors:  'Sea  water,  'Explosives,  'Gas  chro- 
matography, 'Pollutant  identification.  Pollutants, 
Analytical  techniques,  Separation  techniques, 
Water  analysis. 

Identifiers:  'TNT,  'RDX,  Tetryl,  Detection 
limits,  Electron  capture  gas  chromatography. 

Benzene-extracted  sea  water  samples  from  areas 
in  the  Atlantic  and  Pacific  Oceans  where  obsolete 
munitions  have  been  dumped  were  analyzed  by 
electron-capture,  vapor-phase  gas  chromatog- 
raphy for  the  presence  of  TNT,  RDX,  and  tetryl  in 
the  ppb-ppt  range.  1 ,2-dinitrobenzene  was  used  as 
the  internal  standard.  No  peaks  corresponding  to 
any  of  the  explosives  were  observed  for  either 
sampling  area.  The  efficiency  of  the  combined  ex- 
traction and  evaporation  procedure  for  the  deter- 
mination of  TNT,  RDX,  or  tetryl  in  sea  water  at 
103,  320,  and  1400  ppt,  respectively,  has  been 
found  experimentally  to  be  70  plus  or  minus  10 
percent  and  the  detection  limits  were  estimated  to 
be  2,  5,  and  20  ppt.  The  present  method  is  being 
used  to  measure  TNT  concentrations  in  the  range 
of  30  micrograms/ml-0.66  picograms/ml  in  selected 
stream  waters.  (Holoman-Battelle) 
W72-09312 


DDT    RESIDUES    IN    SALINAS    RIVER    SEDI- 
MENTS, 

Stanford   Univ.,   Pacific  Grove,   Calif.   Hopkins 

Marine  Station. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09313 


MICRO  SCALE  ALKALI  TREATMENT  FOR 
USE  IN  PESTICIDE  RESIDUE  CONFORMATION 
AND  SAMPLE  CLEANUP, 

Food  and  Drug  Administration,  Rockville,  Md. 
Div.  of  Food  Chemistry  and  Technology. 
S.  J.  V.  Young,  and  J.  A.Burke. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  7,  No.  2/3,  p  160-167,  Februa- 
ry/March 1972.  1  tab,  8  ref. 

Descriptors:  'Pesticide  residues,  'Gas  chromatog- 
raphy, 'Polychlorinated  biphenyls,  Alkalis 
(Bases),  'Chlorinated  hydrocarbon  pesticides, 
'Separation  techniques,  Chemical  analysis,  Pollu- 
tant identification,  *DDT,  Aroclors,  Sulfur,  Hep- 
tachlor,  Aldrin,  Dieldrin,  Endrin,  Solvent  extrac- 
tions, Organic  pesticides,  Chemical  degradation. 
Identifiers:  'Alkali  dehydrochlorination,  Olefins, 
Bis  (Phenyl)  chloroethane ,  Potassium  hydroxide, 
Electron  capture  gas  chromatography,  Saponifica- 
tion, Metabolites,  Isomers,  o.p'DDT,  p.p'DDT, 
p,p'TDE,  o.p'TDF,  Methoxychlor,  Perthane, 
Dicofol,  4,4'dichlorobenzophenone,  Lindane,  En- 
dosulfan  I,  Endosulfan  II,  Endosulfan  sulfate, 
Mirex,  Heptachlor  epoxide,  Toxaphene,  Aroclor 
1221,  Aroclor  1232,  Aroclor  1242,  Aroclor  1254, 
Aroclor  1260,  Chemical  interference,  Alpha-BHC, 
Beta-BHC,  Delta-BHC. 

The  purpose  was  (1)  to  arrive  at  optimum  and  con- 
venient parameters  of  the  alkali  treatment  in  order 
to  obtain  rapid  dehydrochlorination  resulting  in 
product  solutions  suitable  for  analysis  by  GLC;  (2) 
to  obtain  complete  yield  and  recovery  of  olefins 
from  a  number  of  bis  (phenyl)  chloroethane  pesti- 
cides; (3)  to  determine  the  effect  of  the  treatment 
on  several  important  pesticide  and  industrial 
chemicals;  (4)  to  describe  in  detail  the  procedure 
for  routine  application  in  the  residue  analytical 
laboratory.  Two  percent  ethanoUc  KOH  with  less 
than  70  percent  ethanol  and  a  volume  greater  than 
0.5  ml  at  steam  bath  temperature  gave  complete 
and  rapid  dehydrochlorination  of  p,p'-DDT,  o,p'- 
DDT,  p,p'-TDE,  o,p'-TDE,  methoxychlor,  and 
Perthane  and  complete  recovery  of  the  respective 
olefins.  Interference  by  fatty  substances  varied 
with  the  pesticide  involved.  The  procedure  was  ap- 
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plied  to  known  quantities  of  the  pesticides  treated 
individually  in  petroleum  ether,  ethyl 
ether/petroleum  ether  Florsil  eluates,  and  petrole- 
um ether  containing  30-60  mg  of  fatty  substances 
extracted  from  butter.  Each  pesticide  was 
completely  altered  in  each  solution  type,  and 
olefin  recoveries  approximated  100  percent. 
PCB's  of  21-60  percent  average  chlorine  content 
were  stable  to  the  treatment  whereas  the  response 
of  the  organochlorinated  pesticides  varied  from 
complete  stability  to  complete  elimination.  The 
most  obvious  use  of  alkali  treatment  is  to  form 
olefins  of  bis  (phenyl)  chloroethane  pesticides  for 
confirmation  of  residue  identity.  The  GLC  reten- 
tion time  region  of  the  reacted  compound  can  be 
examined  for  the  presence  of  peaks  from  un- 
reacted  and  presumably  interfering  substances 
(e.g.,  PCB's).  Alkali  treatment  also  serves  to  clean 
up  extracts  of  samples  containing  non-volatile 
fatty  substances  as  well  as  those  with  non- 
pesticidal  substances  which  give  rise  to  electron 
capture  response  (e.g.,  sulfur).  (Holoman-Battelle) 
W72-09314 


COLUMN      EXTRACTION      OF      PESTICIDES 
FROM  FISH,  FISH  FOOD  AND  MUD, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 
Mo.  Fish  Pesticide  Research  Lab. 
R.  J.  Hesselberg,  and  J.  L.  Johnson. 
Bulletin    of    Environmental    Contamination    and 
Toxicity,   Vol.   7,   No.   2/3,  p   115-120,   Februa- 
ry/March 1972.  3  tab,  10  ref . 

Descriptors:  'Separation  techniques,  *Gas  chro- 
matography, 'Chlorinated  hydrocarbon  pesti- 
cides, 'Organophosphorus  pesticides, 
•Polychlorinated  biphenyls,  Pesticides,  Fish, 
Mud,  2  4-D,  Dieldrin,  Endrin,  DDD,  DDE,  DDT, 
Aroclors,  Organic  pesticides,  Filtration,  Bioassay, 
Chemical  analysis,  Analytical  techniques, 
Methodology,  Dehydration,  Solvent  extractions. 
Identifiers:  Fish  food.  Column  chromatography,  p 
p'DDT,  p  p'  DDE,  p  p'  DDD,  Metabolites, 
Methoxychlor,  Parathion,  Aroclor  1254,  Aroclor 
1260,  Simazine,  Sample  preparation,  Organic  sol- 
vents, Carbon-14,  Biological  samples,  Cleanup, 
Chemical  recovery. 

Extraction,  filtration,  and  drying  can  be  combined 
into  one  step  with  the  new  column  extraction 
procedure  that  has  been  used  for  separating  pesti- 
cides from  fish,  fish  food,  and  mud  samples.  The 
samples  were  prepared  by  mixing  with  anhydrous 
Na2S04  until  a  free  flowing  dry  mixture  was  ob- 
tained. Sample  extracts  obtained  by  allowing  the 
extracting  solvent  to  flow  into  the  sample  which 
had  been  packed  into  a  column  were  concentrated 
by  evaporation.  Hexane  saturated  with  acetonitrile 
and  a  Florisil  column  were  used  to  clean  up  sample 
extracts  before  gas  chromatographic  analysis.  No 
cleanup  was  used  with  the  carbon-  14-laheled  pesti- 
cides. A  comparative  method  was  investigated  in 
which  the  fish  samples  were  extracted  with  diethyl 
ether  in  petroleum  ether  by  column  extraction  and 
with  a  Sorvall  (R)  blender.  Gel  permeation  or  the 
partition-Florsil  method  was  used  in  extract 
cleanup.  Recoveries  of  organochlorine  insecti- 
cides from  spiked  fish  and  fish  food  were  96-100 
percent  with  less  than  3  percent  variation  between 
successive  samples.  Parathion  recovery  from  fish 
samples  using  10  percent  diethyl  ether  in  petrole- 
um ether  was  100  percent.  Recoveries  for  simazine 
and  2,4-D  were  95-99  percent  and  simazine-spiked 
mud,  83  percent.  With  nonspiked  fish,  column  ex- 
traction was  found  to  be  superior  to  the  blending 
method  in  recovering  DDT  metabolites  and  PCB's. 
(Holoman-Battelle) 
W72-09315 


DETERMINATION  OF  CARBETAMIDE 

RESIDUES  AND  ITS  ANILINE  METABOLITE, 
Rhodia    Inc.,    New    Brunswick,    N.J.    Dept.    of 
Analytical  Chemistry. 
A.  Guardigli,  W.  Chow,  and  M.  S.  Lefar. 
Journal  of  Agricultural  and  Food  Chemistry,  Vol. 
20,  No.  2,  p  348-350,  March/April  1972.  2  fig,  2  tab, 
3  ref. 


Descriptors:  'Pesticide  residues,  'Gas  chromatog- 
raphy, 'Carbamate  pesticides,  'Pollutant  identifi- 
cation, Metabolism,  Alfalfa,  Wheat,  Barley, 
Separation  techniques,  Herbicides,  Pesticides, 
Analytical  techniques,  Chromatography. 
Identifiers:  'Carbetamide,  Metabolites, 

Ethylamine,  Aniline,  Amides,  4-bromobenzoyl 
chloride,  Electron  capture  gas  chromatography, 
Florisil,  Cleanup,  Detection  limits,  Column  chro- 
matography, Chemical  recovery,  Chromatograms. 

Florisil  column  chromatography  was  used  to 
determine  carbetamide  residues,  and  at  the  same 
time  detect  the  aniline  metabolite.  Carbetamide  is 
an  experimental,  selective  herbicide  used  for  weed 
control  in  cereals,  wheat,  barley,  forages,  and  al- 
falfa. The  parent  compound  and  its  aniline 
metabolite  were  separated  by  Liquid-liquid  parti- 
tion of  the  crop  extract.  After  acid  hydrolysis,  the 
carbetamide  afforded  quantitative  yields  of 
ethylamine  and  aniline  which  were  converted  to 
the  corresponding  amides  with  4-bromobenzoyl 
chloride.  The  amides  were  then  separated  by 
column  chromatography  on  Florisil.  The  limits  of 
detection  of  these  derivatives  by  electron-capture 
gas  chromatography  were  generally  less  than  0.05 
ppm  and  in  some  cases  less  than  0.02  ppm.  The 
minimum  detector  responses  obtained  for  the 
aniline  and  ethylamine  derivatives  of  dilute  crop 
substrate  samples  were,  respectively,  0.1  and  0.05 
micrograms/ml  carbetamide  equivalents.  The 
linearity  of  the  range  was  at  least  ten  times  greater 
than  the  working  concentrations.  (Mortland-Bat- 
telle) 
W72-09316 


APPEARANCE  OF  1-HYDROXYCHLORDENE 
IN  SOIL,  CROPS,  AND  FISH, 

Indiana  Univ.  Medical  Center,  Indianapolis.  Dept. 

of  Clinical  Pathology. 

D.  P.  Bonderman,  and  E.  Slach. 

Journal  of  Agricultural  and  Food  Chemistry,  Vol. 

20,  No.  2,  p  328-331,  March/April  1972.  5  tab,  14 

ref. 

Descriptors:  Fish,  'Chlorinated  hydrocarbon 
pesticides,  'Pesticides,  'Heptachlor,  'Iowa,  Soils, 
Crops,  Metabolism,  'Gas  chromatography,  Com- 
puter programs,  Sunfishes,  Catfishes,  Carp, 
Separation  techniquex,  Regression  analysis,  Buf- 
falo fish.  Bullheads,  Halogenated  pesticides,  Soil 
analysis,  Bioassay,  Soybeans,  Tomatoes,  Com 
(Field),  Sweet  corn. 

Identifiers:  *l-hydroxychlordene,  'Heptachlor 
epoxide,  Metabolites,  Thin  layer  chromatography, 
Sample  preparation,  Electron  capture  gas  chro- 
matography, Microcoulometry,  Tumips,  Biologi- 
cal samples,  Chemical  recovery,  Ictiobus  niger, 
Pomoxis  nigromaculatus,  Lepomis  macrochirus, 
Ictalurus  melas,  Cyprinus  carpio,  Carpiodes 
cyrinus. 

A  4-year  study  in  an  area  of  eastern  Iowa  revealed 
the  presence  of  a  metabolite  of  heptachlor,  1- 
hydroxychlordene,  in  soil,  various  crops,  and  fish. 
Tissues  and  fluids  obtained  from  human  subjects 
from  this  area  did  not  reveal  the  presence  of  this 
metabolite.  Soil,  crop,  and  fish  samples  were 
analyzed  quantitatively  and  qualitatively  using  gas 
chromatography  and  thin-layer  chromatography, 
respectively.  A  Fortran  IV  least  squares  regres- 
sion line  program  was  used  to  compute  the  con- 
centration of  all  samples.  In  addition  to  the  analy- 
sis, a  survey  of  randomly  selected  farmers  was 
conducted  to  determine  pesticide  usage  for  the 
period  1966-1970.  Again,  a  computer  program  was 
used  for  statistical  evaluation  of  the  data.  The  con- 
centration of  1-hydroxychlordene  found  in  soils  in 
conjunction  with  heptachlor  was  consistent  with 
the  short  half-life  reported  by  Bowman.  The  ap- 
pearance of  this  metabolite  in  fish  was  associated 
with  heptachlor  and  heptachlor  epoxide.  Translo- 
cation of  heptachlor  and  metabolism  in  crops  ac- 
count for  the  appearance  of  the  compound  in 
produce.  (Mortland-Battelle) 
W72-09317 


GROWTH  OF  OBLIGATE  AUTOTROPHIC 
BACTERIA  ON  GLUCOSE  IN  A  CONTINUOUS 
FLOW-THROUGH  APPARATUS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Bacteriology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09318 


COMPARISON   OF   METHODS   OF   ESTIMAT- 
ING THE  NUMBER  OF  ESCHERICHIA  COLI  IN 
EDIBLE  MUSSELS  AND  THE  RELATIONSHIP 
BETWEEN  THE  PRESENCE  OF  SALMONEL- 
LAE  AND  E.  COLI, 
Public  Health  Lab.,  Conway  (Wales). 
K.  L.  Thomas,  and  A.  M.  Jones. 
Journal  of  Applied  Bacteriology,  Vol.  34,  No.  4,  p 
717-725,  December  1971.  4  tab,  10  ref. 

Descriptors:  *E.  coli,  'Salmonella,  'Mussels,  En- 
teric bacteria,  Aerobic  bacteria,  Isolation,  Mol- 
lusks.  Conforms,  Bacteriophage,  Estimating,  In- 
vertebrates. 

Identifiers:  Mytilus  edulis,  Salmonella  panama, 
Salmonella  virchow.  Salmonella  paratyphi  B,  Sal- 
monella brandenberg,  Salmonella  duisberg,  Sal- 
monella eppendorf ,  Salmonella  paratyphi  B  phage 
type  I,  Biological  samples,  Sample  preparation, 
Macroin  vertebrates. 

The  modified  Clegg  and  Sherwood,  Fishmongers' 
Company  Percentage  Clean  (PC),  Clegg  and  Sher- 
wood single  pour  plate,  and  the  Clegg  and  Sher- 
wood four  pour  plate  methods  were  investigated  to 
determine  which  would  be  most  simple  and  rapid 
to  perform  and  simultaneously  give  an  accurate 
picture  of  the  extent  of  bacterial  pollution  of  shell- 
fish. Using  the  four  methods,  cleaned  and  un- 
cleaned  mussels  were  examined  for  the  presence 
of  E.  coli  and  to  determine  the  frequency  with 
which  organisms  of  the  Salmonella  group  could  be 
isolated  from  those  specimens  native  to  and  im- 
ported into  the  area  studied.  Of  four  methods  the 
semiquantitative  methods  of  the  Fishmongers' 
Company  was  the  most  useful  from  t'ue  public 
health  aspect  where  facilities  may  be  limited.  A 
modification  of  Clegg  and  Sherwood's  methods, 
using  pour  plate,  was  more  sensitive  and  simpler 
to  perform  than  the  original  method  and  is  to  be 
recommended  for  routine  use.  Two  Escherichia 
coli  cells/ml  of  mussel  tissue  probably  represents 
the  upper  acceptable  Limit  for  satisfactory  grading 
of  mussels.  The  presence  of  small  numbers  of  sal- 
monellaein  purified  cleaned  mussels  is  probably 
not  highly  significant,  but  tests  for  their  presence 
will  yield  useful  epidemiological  data.  (Holoman- 
Battelle) 
W72-09319 


HYDROLYSIS  AND  SOLVENT  PARTITION  OF 
PHOSDRIN  AND  RELATED  OR 
GANOPHOSPHATES, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09321 


IODINE  COLORIMETER. 

Beckman  Instruments,  Inc.,  Fullerton,  Calif.  Ad- 
vanced Technology  Operations. 

Available  from  the  National  Technical  Informa- 
tion Service  as  N71-35264,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report  FR-1090-101, 
July  1971.  17  p.  7  fig.  Contract  No.  NAS9-1 1879. 

Descriptors:  'Colorimetry,  'Iodine,  'Spec- 
trophotometry, Potable  water,  Instrumentation, 
Water  analysis,  Prototype  tests.  Pollutant  identifi- 
cation, Equipment,  Design,  Wavelength,  Electri- 
cal equipment,  Integrated  circuits,  Model  studies. 
Water  treatment,  Water  analysis,  Monitoring. 

An  instrument  has  been  developed  which  provide: 
rapid,  accurate  measurements  of  low  concentra 
tions  of  bacteriostatic  iodine  in  (spacecraft)  pota 
ble    water    supplies.    By    using    a    direct    spec 
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irophotometric  method,  the  need  for  additional  re- 
agents or  complexing  agents  is  eliminated.  A 
prototype  has  been  tested  which  allows  detection 
of  iodine  from  0-10  ppm  at  the  absorption  peak  of 
426  nm  and  which  displays  a  linear  colorimetric 
relationship  between  known  sample  concentra- 
tions and  meter  detection.  Advantages  are: 
elimination  of  reagent-addition  methods  and  han- 
dling procedures,  (no  iodide  need  be  present)  and 
minimal  effort  is  needed  by  the  operator  to 
achieve  accurate  iodine  measurements.  (Mackan- 
Battelle) 
W72-09322 


SIMPLE  DEVICE  FOR  INTRODUCTION  OF 
MASS  CALIBRANT  INTO  A  GAS  CHROMATO- 
GRAPH-MASS  SPECTROMETER  SYSTEM, 

Sun  Oil  Co.,  Marcus  Hook,  Pa. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09323 


COATED     WDXE     ION     SELECTIVE     ELEC- 
TRODES, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-09324 


ROLE  OF  SOLVENT  EXTRACTION  PARAME- 
TERS IN  LIQUID  MEMBRANE  ION  SELEC- 
TIVE ELECTRODES, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-09325 


MASS  SPECTROMETRIC  ISOTOPE  RATIO 
MEASUREMENTS  AND  PEAK  AREA  IN- 
TEGRATION USING  THE  PEAK-SWITCHING 
FEATURE  OF  THE  AEI  MS-902, 
North  Carolina  Univ.,  Chapel  Hill.  Dept.  of 
Chemistry. 

N.  M.  Frew,  and  T.  L.  Isenhour. 
Analytical  Chemistry,  Vol.  44,  No.  4,  p  659-664, 
April  1972.  4  fig,  5  tab,  20  ref. 

Descriptors:  'Analytical  techniques,  'Computers, 
•Data  processing.  Mass  spectrometry,  Spectrome- 
ters, Isotope  studies,  Kinetics,  Radioactive  dating, 
Radioisotopes,  Digital  computers,  Data  collec- 
tions, Metals,  Trace  elements. 
Identifiers:  Digital-to-analog  converter,  Biological 
samples,  Precision. 

Accurate  measurements  of  integrated  peak  areas 
and  isotope  ratios  can  be  obtained  using  a  double- 
focusing,  high-resolution  mass  spectrometer  in 
conjunction  with  a  small  digital  computer  and 
analog-to-digital  converter.  The  system  can  be 
used  to  determine  trace  metals  in  a  variety  of 
materials  including  geological  and  biological  sam- 
ples. This  is  done  by  integration  of  the  ion  current 
produced  by  evaporation  of  the  volatile  metal  che- 
late from  the  direct  insertion  probe.  Isotope  ratios 
ranging  from  unity  down  to  approximately  1  to  50 
can  be  measured  with  precision  of  better  than  1 
percent.  With  the  use  of  a  suitable  isotope  stan- 
dard to  compensate  for  instrumental  discrimina- 
tion and  for  day-to-day  variations  in  instrumental 
parameters,  accuracies  in  the  range  of  0.5  to  1  per- 
cent are  easily  attainable.  (Little-Battelle) 
W72-09326 


GC/MS/COMPUTERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-09327 


DETERMINATION  OF  ANTIMONY  IN 
GEOLOGICAL  MATERIALS  BY  ATOMIC  AB- 
SORPTION SPECTROMETRY, 

Slovenska     Akademie     Vied,      Bratislava     (C- 

zechoslovakia).  Geologicke  Laboratorium. 

V.  Stresko,  and  E.  Martiny. 

Atomic  Absorption  Newsletter,  Vol.  11,  No.  1,  p 

4-6,  January-February  1972.  3  fig,  4  tab,  13  ref. 


Descriptors:  'Heavy  metals,  Soils,  Spectrome- 
ters, Methodology,  'Soil  analysis,  'Spec- 
trophotometry, 'Mineralogy. 
Identifiers:  'Antimony,  Chemical  interference. 
Precision,  Detection  limits,  'Atomic  absorption. 
Sample  preparation,  Ores. 

The  determination  of  antimony  in  sulfide  minerals 
and  ores,  as  well  as  in  soils  and  silicates,  by  atomic 
absorption  is  described.  Ten  to  thirty  ml  of  10  per- 
cent w/v  tartaric  acid  and  10  ml  of  concentrated 
HN03  are  added  to  a  powdered  sample  of  0.2-1  g 
containing  0.01-1  percent  Sb.  The  mixture  is 
stirred  and  allowed  to  stand  for  several  hours  be- 
fore heating  for  2-3  hours  in  a  water  bath.  The  an- 
timony, present  in  the  form  of  sulfide  or  oxide, 
dissolves  quantitatively.  The  separated  sulfur  and 
dissolved  residue  are  filtered  and  washed  in 
distilled  water.  If  a  large  residue  remains,  the  filter 
is  charred  and  dissolved  with  HF  in  the  presence 
of  HN03.  This  solution  is  added  to  the  main  por- 
tion and  transferred  to  a  50-ml  graduated  flask  for 
analysis.  Different  resonance  lines  were  studied 
for  sensitivity,  acid  effects,  and  interference  ef- 
fects. The  detection  limit  of  antimony  at  the  most 
sensitive  line  was  0.3  micrograms/ml  in  HN03. 
Only  copper  was  found  to  interfere;  for  samples 
containing  more  than  1  percent  copper,  it  was 
necessary  to  add  at  least  2500  micrograms/ml 
copper  to  reference  solutions  and  samples.  The 
method  described  is  shown  to  be  simple,  precise, 
accurate,  and  practically  free  of  interference. 
(Mortland-Battelle) 
W72-09328 


THE  DETERMINATION  OF  CALCIUM  IN  THE 
0.1  TO  10  NG  REGION  BY  ATOMIC  ABSORP- 
TION SPECTROSCOPY  WITH  THE  HEATED 
GRAPHITE  ATOMIZER, 

Aarhus  Univ.,  (Denmark).  Inst,  of  Physiology. 
S.  Christensen. 

Atomic  Absorption  Newsletter,  Vol.  11,  No.  2,  p 
51-52,  March-April  1972.  3  fig,  1  tab,  5  ref. 

Descriptors:      'Calcium,     'Aqueous     solutions, 
Analytical  techniques,  Solvents,  Water  analysis. 
Identifiers:         'Atomic         absorption         spec- 
trophotometry,  'Heated  graphite  atomizer,  Ab- 
sorbance,  Detection  limits, 

Phosphatidylethanolamine,  Organic  solvents. 

The  amount  of  calcium  present  in  samples  of 
phosphatidylethanolamine  dissolved  in  organic 
solvent  mixtures  can  be  determined  by  using 
atomic  absorption  spectroscopy  with  a  heated  gra- 
phite atomizer.  Standard  curves  prepared  from  ab- 
sorbance  data  (12.5-0.1  ng  Ca  range)  obtained  by 
using  three  different  standard  calcium  solutions 
(Ca  in  water,  Ca  in  chloroform-methanol,  and 
BDH  Ca-2-ethylhexanoate  in  benzene- 
chloroform-methanol)  have  been  used  in  determin- 
ing the  precision  of  the  method.  Using  two  of  the 
standard  solutions  in  triple  determinations,  no 
value  was  found  to  deviate  more  than  4  percent 
from  the  triple  mean  value.  Three  -  2  mg/ml  sam- 
ples of  phosphatidylethanolamine  solutions  in- 
troduced into  the  atomizer  with  a  2-microliter  one 
constriction  pipette  gave  absorbance  values  of 
0.620,  0.710,  and  0.795  (average  0.708).  Using  the 
standard  curves,  the  amount  of  calcium  was  calcu- 
lated to  be  1.3  micrograms  of  Ca/mg  of 
phosphatidylethanolamine.  (Holoman-Battelle) 
W72-09329 


DETERMINATION  OF  ALUMINUM  IN 
WATER, 

Geological  Survey,  Denver,  Colo. 

M.J.  Fishman. 

Atomic  Absorption  Newsletter,  Vol.  11,  No.  2,  p 

46-47,  March-April  1972.  3  tab,  2  ref. 

Descriptors:  'Aluminum,  'Water  analysis,  'Spec- 
trophotometry, Metals,  Pollutant  identification, 
Chelation,  Separation  techniques,  Magnesium, 
Analytical  techniques,  Flame  photometry,  Trace 
elements. 

Identifiers:  'Atomic  absorption  spec- 
trophotometry, Precision,  Detection  limits, 
Chemical  interference,  Chemical  recovery. 


The  determination  of  trace  amounts  of  aluminum 
in  samples  of  fresh  water  by  atomic  absorption 
spectrophotometry  involves  the  following:  (1) 
Chelation  of  the  element  with  8-hydroxyquinoline 
(oxine)  at  pH  8.0  and  extraction  with  methyl  isobu- 
tyl  ketone  (MIBK)  and  (2)  Aspiration  of  the  ex- 
tract into  the  nitrous-oxide-acetylene  flame  of  the 
spectrophotometer.  Samples  containing  between 
10  and  300  micrograms  of  aluminum  per  liter  may 
be  analyzed  by  this  procedure.  Except  for  mag- 
nesium, none  of  the  substances  commonly  occur- 
ring in  natural  water  samples  interferes  with  the 
determination.  Magnesium  interference  c.-n  be 
avoided  if  the  aluminum  oxinate  is  extracted  with 
MIBK  immediately  after  the  sample  is  buffered  at 
8.0.  Natural-water  samples  with  magnesium  con- 
centrations of  1 .3-240  mg/1  and  known  concentra- 
tions of  aluminum  were  analyzed  by  the  proposed 
procedure  with  95-111  percent  recovery  of  alu- 
minum. To  test  the  precision  of  the  method, 
replicate  determinations  were  made  on  three  sam- 
ples over  a  two-week  period.  The  standard  devia- 
tions, based  on  10  determinations  at  the  10,57,  and 
190  microgram/1  levels,  were  1,3,  and  7,  respec- 
tively. (Holoman-Battelle) 
W72-09330 


THE  DETERMINATION  OF  LEAD  AND  CAD- 
MIUM IN  SOILS  AND  LEAVES  BY  ATOMIC 
ABSORPTION  SPECTROSCOPY, 

Perkin-ElmerCorp.,  Norwalk,  Conn. 
H.  L.  Kahn,  F.  J.  Fernandez,  and  S.  Slavin. 
Atomic  Absorption  Newsletter,  Vol.  11,  No.  2,  p 
42-45,  March-April  1972.  2  fig,  8  tab,  8  ref. 

Descriptors:  'Soils,  'Lead,  'Cadmium,  'Leaves, 
'Analytical  techniques,  Pollutants,  Separation 
techniques,  Bioassay,  Metals,  Flame  photometry. 
Identifiers:  'Atomic  absorption  spec- 
trophotometry, Delves  Cup  system,  Detection 
limits,  Atomic  absorption  spectrophotometers. 

Lead  and  cadmium  have  been  determined  in  soil 
samples  after  both  acid  and  acetate  extractions, 
and  in  leaves  after  digestion  in  nitric  acid.  For  soils 
acid  extraction  gave  consistently  higher  results 
than  did  acetate.  The  lead  levels  in  all  soils  and 
leaves  were  sufficiently  high  that  a  standard  in- 
strument with  a  conventional  burner  could  be 
used.  The  cadmium  levels  were  in  some  cases, 
marginal,  and  it  proved  desirable  to  improve  sen- 
sitivity by  employing  a  Delves  microsampling 
system  in  conjunction  with  the  burner.  Lead  in 
leaves  can  be  determined  directly,  without  prior 
dissolution,  with  the  Delves  system.  It  was  found 
that  the  distribution  of  lead  in  leaves  is  not 
homogeneous.  (Holoman-Battelle) 
W72-09331 


A  MODIFIED  DELVES  CUP  ATOMIC  ABSORP- 
TION PROCEDURE  FOR  THE  DETERMINA- 
TION OF  LEAD  IN  BLOOD, 

Oklahoma  Univ.,  Oklahoma  City.  Dept.  of  En- 
vironmental Health. 
R.  D.  Ediger,  and  R.  L.  Coleman. 
Atomic  Absorption  Newsletter,  Vol.  11,  No.  2,  p 
33-36,  March-April  1972.  2  fig,  3  tab,  10  ref. 

Descriptors:  'Lead,  'Analytical  techniques,  In- 
strumentation, Methodology,  Spectrophotometry, 
Oxidation. 

Identifiers:  'Blood,  'Delves  cup  method,  Biologi- 
cal samples,  Atomic  absorption  spec- 
trophotometry, Precision,  Accuracy,  Flame 
atomization. 

The  Delves  cup  method  for  the  determination  of 
lead  in  blood  has  been  modified  for  a  simple,  rapid 
analysis  of  10-microliter  volumes  of  blood.  This 
method  may  be  used  with  an  atomic  absorption 
spectrophotometer  and  most  commercial  spec- 
trophotometers. The  Delves  cup  procedure  in- 
volves the  atomization  of  leac  from  a  nickel  cup 
into  an  absorption  tube  over  an  air-acetylene 
flame.  A  10-microliter  aliquot  of  blood  is  dried  in 
the  nickel  cup  on  a  hot  plate,  partially  oxidized 
with  hydrogen  peroxide,  and  dried  again.  The  cup 
is  placed  on  a  platinum  loop  and  inserted  into  the 
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flame  for  atomization.  The  resulting  multipeaked 
absorption  signal  consists  of  a  separate  lead  peak 
and  several  smoke  peaks  due  to  burning  organics. 
When  the  described  procedure  was  compared  with 
anodic  stripping  voltammetry  and  conventional 
atomic  absorption  procedures,  it  was  found  to  give 
equally  accurate  results  and  to  be  at  least  as 
precise  as  the  standard  Delves  cup  procedure. 
(Holoman-Battelle) 
W72-09332 


THE  ROLE  OF  THE  DIFFUSE  LAYER  IN 
WATER-IN-OIL  MICROEMULSIONS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Chemistry. 

S.  Levine,  and  K.  Robinson. 

Journal  of  Physical  Chemistry,  Vol.  76,  No.  6,  p 

876-886,  March  16, 1972.  5  fig,  2  tab,  22  ref. 

Descriptors:  'Emulsions,  'Mathematical  models, 
•Dispersion,  *Oily  water,  Mathematical  studies, 
Equations,  Electrolytes,  Surface  tension,  Drops 
(Fluids),  Surfactants,  Water  properties,  Ions, 
Electrical  properties,  Osmotic  pressure,  'Salts, 
Films,  Oil-water  interfaces. 

Identifiers:  'Microemulsions,  Micelles,  Donnan 
equilibrium. 

A  modification  of  Adamson's  mathematical  model 
for  water-in-oil  microemulsions  takes  into  account 
the  diffuse  layer  in  the  aqueous  droplet  interior.  A 
relation  governing  the  equilibrium  of  the  droplet  is 
derived  for  a  1-1  electrolyte  which  is  based  on  a 
balance  between  the  surface  tension  of  the  film  at 
the  boundary  in  its  uncharged  state,  the  osmotic 
pressure  due  to  the  ionic  concentrations,  and  the 
Maxwell  electrostatic  stress  associated  with  the 
electric  field  in  the  internal  diffuse  layer.  By  sub- 
stituting approximate  solutions  of  the  Poisson- 
Boltzman  potential  distribution  equation  into  the 
droplet  equilibrium  condition,  estimates  which  are 
dependent  upon  the  surface  potential  can  be  ob- 
tained for  the  surface  tension  of  the  film  at  the 
droplet  boundary.  The  determination  of  the  sur- 
face tension  is  a  sensitive  measure  of  the  accuracy 
of  the  various  approximate  solutions.  For  surface 
potentials  approximately  50  mV  the  different 
values  were  in  broad  agreement;  however  at 
higher  potentials  (approximately  100  mV)  only  one 
gave  plausible  results  when  compared  with  the 
computational  values.  Calculations  of  the  ratios  of 
salt  concentration  in  the  droplet  to  that  in  the  bulk 
aqueous  phase  for  various  droplet  radii  cor- 
respond to  available  experimental  results. 
(Mackan-Battelle) 
W72-09335 


VARIATIONS  OF  SULFUR  ISOTOPE  RATIOS 
IN  SAMPLES  OF  WATER  AND  AIR  NEAR 
CHICAGO, 

Argonne  National  Lab.,  111.  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-09336 


FALLOUT  CESIUM-137  IN  CLAMS  (RANGIA 
CUNEATA)  FROM  THE  NEUSE  RIVER  ESTUA- 
RY, NORTH  CAROLINA, 

National  Marine  Fisheries  Service,  Beaufort,  N.C. 
Center  for  Estuarine  and  Menhaden  Research. 
D.  A.  Wolfe. 

Limnology  and  Oceanography,  Vol.  16,  No.  5,  p 
797-805,  September  1971.  5  fig,  2  tab,  24  ref. 

Descriptors:  'Clams,  'Fallout,  'Cesium,  'Estua- 
ries, 'Salinity,  Toxicity,  Data  analysis,  Ion  trans- 
port, Sediments,  Analytical  techniques,  Ion 
exchange,  Path  of  pollutants,  Water  analysis, 
Radioisotopes,  'North  Carolina,  Mollusks. 
Identifiers:  Rangia  cuneata,  Trent  River,  'Neuse 
River,  Biological  magnification,  Cesium 
radioisotopes,  Macroinvertebrates,  Sample 
preparation,  Biological  samples. 

The  concentration  of  radioactive  cesium  in  the 
soft  tissues  of  Rangia  cuneata  collected  from  the 
Trent-Neuse  estuary  during  1965-1967  was  deter- 


mined and  correlated  with  data  previously 
acquired.  The  clams  were  collected  by  raking; 
water  temperature  and  salinity  were  determined 
simultaneously.  The  shells,  soft  tissues,  and  fluids 
were  dried,  ashed  at  450  C,  and  analyzed  on  an 
Nal  (Tl)  scintillation  crystal.  Surface  water  sam- 
ples were  strained  through  plankton  netting,  and 
analyzed  for  gamma  radioactivity.  The  mean  con- 
centration of  radioactive  cesium  in  Rangia  was  3.2 
plus  or  minus  1.8  p  Ci  per  100  gram  wet  weight. 
The  concentration  varied  inversely  as  a 
logarithmic  function  of  salinity  in  the  estuary.  An 
increasing  concentration  gradient  of  radioactive 
cesium  with  increasing  salinity  was  confined  by 
the  analysis  of  cesium  in  estuarine  water.  It  is 
proposed  that  the  concentration  gradient  of 
radioactive  cesium  in  the  estuary  is  a  result  of  the 
transport  of  cesium  on  sediments  into  estuaries, 
coupled  with  ion-exchange  displacement  of  cesi- 
um from  the  sediments  at  elevated  salinities. 
(Synder-Battelle) 
W72-09337 


MUTAGENIC    EFFECT    OF    TCDD    ON    BAC- 
TERIA SYSTEMS, 

Stockholm    Univ.    (Sweden).    Institutionen    for 

Biokemi. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09338 


CONTINUOUSLY  SYNCHRONISED  GROWTH, 

National  Research  Council  of  Canada,  Saskatoon 

(Saskatchewan).  Prairie  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09340 


INTRODUCTORY  LECTURE:  PROSPECTS 
AND  PROBLEMS  IN  CONTINUOUS  FLOW 
CULTURE  OF  MICRO-ORGANISMS, 

Queen  Elizabeth  Coll.,  London  (England).  Dept. 

of  Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09341 


SIMPLE  DEVICE  FOR  TRANSFERRING   AND 
ELUTING  THIN-LAYER  CHROMATO- 

GRAPHIC FRACTIONS, 

Wisconsin   Univ.,   Madison.   McArdle   Memorial 

Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09342 


DETERMINATION  OF  NANOMOLAR  QUANTI- 
TIES OF  FREE  AMINO  ACIDS  DISSOLVED  IN 
NORTH  ATLANTIC  OCEAN  WATERS, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

R.  Pocklington. 

Analytical  Biochemistry,  Vol  45,  No  2,  p  403-421, 

February  1972.  2  fig,  7  tab,  29  ref. 

Descriptors:  'Amino  acids,  'Sea  water,  'Analyti- 
cal techniques,  'Gas  chromatography,  'Separa- 
tion techniques,  Atlantic  Ocean,  Cation  exchange, 
Urine,  Aqueous  solutions,  Sampling,  Desalina- 
tion, Organic  acids,  Methodology,  Water  analysis. 
Identifiers:  'Deionization,  'Trimethylsilylation, 
Lyophilized  seawater,  Trimethylsilyl  derivatives, 
Plasma,  Sample  preparation,  Sample  preservation, 
Acidification,  Detection  limits.  Precision, 
Alanine,  Glycine,  Valine,  Leucine,  Proline, 
Serine,  Threonine,  Aspartic  acid,  Methionine, 
Glutamic  acid,  Phenylalanine,  Lysine,  Tyrosine, 
Isoleucine,  Hydroxyproline,  Biological  samples. 

An  improved  gas-chromatographic  method  for 
determining  amino  acids  in  seawater  provides 
complete  separation  of  small  samples  quickly  and 
quantitatively.  A  one-step  reaction,  trimethylsi- 
lylation, is  combined  with  extraction  from  lyophil- 
ized seawater  (less  than  25  C,  50  millimicrons  Hg) 
and  deionization  on  a  cation-exchange  column,  to 
prepare  volatile  derivatives.  These  are  separated 
on  new  silicone  stationary  phases  by  gas  chro- 


matography. Conditions  for  the  detection  of  as  lit- 
tle as  0.01  nanomoles  of  all  the  protein  amino  acids 
(except  arginine  and  histidine)  plus  many  non- 
protein amino  acids  were  found.  The  precision  and 
accuracy  of  the  method  were  evaluated  using  stan- 
dard solutions  of  amino  acids.  Duplicate  injections 
agreed  with  a  mean  coefficient  of  variation  of  1.5 
percent.  Samples  taken  from  depths  to  5400  me- 
ters in  the  North  Atlantic  were  analyzed,  and  in- 
dividual amino  acid  concentrations  were  nonu- 
niform and  showed  statistically  significant  varia- 
tions with  depth.  The  method  described  could 
probably  be  applied  to  determination  of  amino 
acids  in  plasma  and  urine.  (Mortland-Battelle) 
W72-09343 


THE  RELATIVE  IMPORTANCE  OF  FRESH- 
WATER INPUT,  TEMPERATURE  AND  TIDAL 
RANGE  IN  DETERMINING  LEVELS  OF  DIS- 
SOLVED OXYGEN  IN  A  POLLUTED  ESTUA- 
RY, 

Clyde  River  Purification  Board,  East  Kilbride 
(Scotland). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09345 


SELECTIVE  HYDROGENATION  OF  SOYBEAN 
OIL.  VI.  COPPER-ON-SILICA  GEL 

CATALYSTS, 

Northern  Regional  Research  Lab.,  Peoria,  111 
S.  Koritala. 

Journal  of  the  American  Oil  Chemists'  Society, 
Vol  49,  No  1 ,  p  83-84,  January  1972.  1  tab,  4  ref. 

Descriptors:  'Catalysts,  'Hydrogenation,  'Selec- 
tivity, Copper,  Copper  sulfate,  Chemical  analysis, 
Oil,  Copper  compounds,  Reduction  (Chemical), 
Catalysts. 

Identifiers:  'Soybean  oil,  *Copper-on-silica  gel, 
Linolenate,  Copper  nitrate,  Copper-chromite. 

Copper-on-silica  gel  catalysts  containing  15-20 
percent  copper  prepared  from  copper  nitrate  or 
copper  sulfate  were  evaluated  for  the  selective 
hydrogenation  of  soybean  oil  after  calcination  at 
350  C  for  2  hours.  The  higher  copper  catalysts 
were  somewhat  less  selective  for  the  reduction  of 
linolenate  in  soybean  oil  than  the  5  percent  copper- 
on-silica  gel.  However,  the  selectivity  ratios  of  8- 
12  compared  favorably  with  those  obtained  with 
commercial  copper-chromite  catalysts.  The  15-20 
percent  copper-on-silica  gel  catalysts  can  be 
reused  three  times  without  appreciable  loss  of  ac- 
tivity and  they  compare  favorably  with  the  5  per- 
cent copper-on-silica  gel  catalysts.  However,  the 
latter  have  greater  activity,  reuse  characteristics, 
and  selectivity  comparable  to  commercial  copper- 
chromite  catalysts.  (Snyder-Battelle) 
W7  2-09346 


LANTHANIDE  SHIFT  REAGENTS  AS  AN  AH) 
IN  THE  NMR  ANALYSIS  OF  THE  NORMAI 
ALCOHOLS  C6  TO  Cll, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  ol 

Chemistry. 

F.  J.  Smentowski,  and  R.  D.  Stipanovic. 

Journal  of  the  American  Oil  Chemists'  Society 

Vol  49,  No  1 ,  p  48-51 ,  January  1972. 2  fig,  3  tab,  1 

ref. 

Descriptors:  'Spectroscopy,  'Alcohols,  Lipids 
Spectrometers,  Methylene,  Acids,  'Nuclear  mag 
netic  resonance,  Organic  compounds. 
Identifiers:  'Fatty  alcohols,  Fatty  acids,  Lantha 
nide  shift,  Tris  praseodymium,  Esters,  Hexanol 
Heptanol,  Octanol,  Nonanol,  Decanol,  U: 
decanol,  Lanthanide  shift  reagents,  Tris  (2,2,6,t 
tetramethylheptanedionate)  praseodymium  (III' 
Tr's  (Dipivalomethanato)-europium  (III). 

Scientists  have  found  that  the  addition  of  tr 
(dipivalomethanato)-europium  (III)  (Eu  (DPM)! 
and  the  bis-pyridine  adduct  to  certain  compounc 
induces  large  chemical  shifts  in  the  NMR  spectr 
This  technique  was  used  in  analyzing  a  series  < 
six  fatty  alcohols  (C6-C11)  with  a  Varian  HA-H 
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spectrometer  at  31.2-31.3  C,  probe  temperature 
and  the  lanthanide  shift  reagent,  tris  (2,2,6,6- 
tetramethylheptanedionate)  praseodymium  (III) 
(Pr  (DPM)3).  There  resulted  shifts  in  the 
resonances  of  the  various  methylene  groups  in  the 
chain  depending  on  their  position  with  respect  to 
the  hydroxy  group.  The  paramagnetic  shift  for  the 
first  seven  methylenes  of  the  six  alcohols  was 
found  to  be  directly  proportional  to  the  amount  of 
Pr  (DPM)3  added.  Pr  (DPM)3  was  preferred  to  Eu 
(DPM)3  because  smaller  amounts  of  the  reagent 
produce  comparable  shifts  and  it  has  the  same  ad- 
vantage as  the  latter;  it  is  not  unduly  broadened. 
The  coupling  constants  for  the  methylene  groups 
in  the  chain  were  measured  and  tabulated.  The 
power  of  lanthanide  shift  reagents  for  both  analyti- 
cal and  conformational  information  derived  from 
their  NMR  spectra  is  demonstrated.  Based  on  the 
results  obtained  such  a  technique  should  prove  to 
be  an  asset  in  the  analysis  of  fatty  and  their  deriva- 
tives. (Mortland-Battelle) 
W72-09347 


THE  SEASONAL  SELECTION  BY  TEMPERA- 
TURE OF  HETEROTROPHIC  BACTERIA  IN 
AN  INTERTIDAL  SEDIMENT, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09350 


IMPROVED  CONTDXUOUS  RADIO  GAS  CHRO- 
MATOGRAPHY OF  HYDROGEN-3--  AND  CAR- 
BON- 14  -LABELLED  COMPOUNDS  USING 
HYDROCRACKING, 

Karolinska  Institutet,  Stockholm  (Sweden).  Dept. 

of  Clinical  Chemistry. 

R.  Blomstrand,  J.  Gurtler,  L.  Liljeqvist,  and  G. 

Nyborg. 

Analytical  Chemistry,  Vol  44,  No  2,  p  277-279, 

February  1972.  2  fig,  2  tab,  1 1  ref . 

Descriptors:  'Gas  chromatography,  'Radioactivi- 
ty  techniques,  Tritium,  Ionization,  Methane, 
Calibrations,  Tracers. 

Identifiers:  Biosynthesis,  Biopsy,  Lymphocytes, 
Radio  gas  chromatography,  Carbon-14,  Fatty 
acids,  Hydrocracking,  Hydrogen-3,  Flame  ioniza- 
tion detector,  Methyl  esters,  Esters,  Biological 
samples,  Gas  liquid  chromatography.  Liver, 
Hydrogen  radioisotopic. 

A  radio  gas  chromatographic  procedure  for  deter- 
mining specific  activities  of  carbon-14-  and 
hydrogen-3-labelled  fatty  acids  in  biological  sam- 
ples utilizes  hydrocracking  of  the  chromatography 
effluent  in  combination  with  a  flame  ionization  de- 
tector and  a  proportional  detector.  The  total  ef- 
fluent of  a  gas  chromatograph  is  passed  through  a 
hydrocracking  tube  followed  by  division  of  the 
produced  methane  by  a  splitter  at  room  tempera- 
ture. The  splitter  feeds  the  external  flame  ioniza- 
tion detector  and  the  proportional  detector.  This 
approach  permits  continuous  analyses  of  carbon- 
14  and  hydrogen-3-labelled  compounds,  using  pro- 
grammed GLC  without  split  ratio  variations  and 
contaminations  of  the  flow  system.  Furthermore 
an  injection  device  is  described  which  allows  in- 
troduction of  precise  amounts  of  mass  and 
radioactivity.  The  arrangement  has  been  tested  by 
using  labelled  medium-  and  long-chain  fatty  acid 
methyl  esters  in  connection  with  studies  on  lipid 
biosynthesis  of  human  lymphocytes  and  liver 
biopsies  in  the  laboratory.  (Mortland-Battelle) 
W72-09352 


A  COMPARISON  OF  SOME  READY-FOR-USE 
THIN  LAYERS  FOR  THE  SEPARATION  OF 
HEAVY  METALS  WITH  BUTANOL-3  N  HCL, 

Consiglio  Nazionale  dell?  Ricerche,  Rome  (Italy). 

Laboratorio  di  Cromatografia. 

T.  Prosperi,  and  M.  Lederer. 

lournal  of  Chromatography,  Vol  65,  No  2,  p  460- 

»62,  February  23,  1972.  1  fig,  3  ref. 


Descriptors:  'Heavy  metals,  Iron,  Cobalt,  Nickel, 
Gold,  Mercury,  Chemical  analysis,  Solvents,  Car- 
riers, Ions,  Cellulose,  'Separation  techniques, 
•Ion  exchange,  'Chromatography. 
Identifiers:  'Thin  layer  chromatography,  Acety- 
lated  cellulose,  Butanol,  Hydrochloric  acid,  Thin 
layers,  'Anion  exchange,  Partitioning. 

A  survey  of  commercial  ready-for-use  thin  layers 
to  determine  their  suitability  in  separating  heavy 
metals  with  butanol-3N  HC1  showed  that  anion- 
exchange  celluloses  (i.e.,  DEAE-cellulose  and  Ec- 
teola-Cellulose)  can  combine  partition  with  anion 
exchange  and  that  polyamide  II  layers  invert  the 
usual  sequence  of  R  sub  f  values.  Carboxymethyl 
cellulose  yielded  consistently  lower  R  sub  f  values 
for  fast  moving  spots  and  the  same  R  sub  f  values 
for  slow  moving  spots.  The  lowering  was  ex- 
plained by  the  high  polarity  of  the  stationary  phase 
leading  to  a  different  distribution  of  butanol, 
water,  and  hydrochloric  acid  between  the  support 
and  the  moving  solvent.  A  number  of  other  thin 
layers  were  found  unsuitable  for  separation  of 
heavy  metal  ions  with  partition  solvents.  Those 
unsuitable  with  butanol-3N  HC1  were  all  thin 
layers  of  aluminum  foil  (which  reduces  metals 
such  as  Au  (III)  and  Hg  (II));  several  silica  gels  and 
alumina  layers;  and  polyamide  6  (MN)  and  acety- 
lated  cellulose  layers.  (Mackan-Battelle) 
W72-09353 


RAPID  DETERMINATION  OF  SOME 
TRANSURANHJM  ELEMENTS  DO  BIOLOGI- 
CAL MATERIAL  BY  LIQUD3  SCDOTILLATION 
COUNTING, 

Kernforschungszentrum,    Karlsruhe   (West   Ger- 
many). Institut  fuer  Strahlenbiologie. 
A.Seidel,  andV.  Volf. 

Journal  of  Applied  Radiation  and  Isotopes,  Vol  23, 
No  l,p  1-4,  January  1972.  1  tab,  Href. 

Descriptors:  'Radiochemical  analysis,  'Radioac- 
tivity, Analytical  techniques,  Methodology. 
Identifiers:   'Biological  samples,   'Transuranium 
elements,  'Scintillation  counting,  Detection  limits, 
Plutonium  radioisotopes,  Americium 

radioisotopes,  Curium  radioisotopes,  Urine, 
Blood,  Feces,  Plasma,  Kidney,  Liver,  Lungs, 
Bone,  Spleen,  Chemical  recovery,  Plutonium-239, 
Americium-241,  Curium-244. 

A  rapid,  simple  method  which  combines  acid 
digestion  and  the  use  of  an  emulsion  scintillant  can 
be  used  for  counting  plutonium-239,  americium- 
241,  and  curium-244  in  biological  materials. 
Recovery  and  counting  efficiencies  have  been 
established  using  inactive  biological  samples 
spiked  with  10  microliters  of  the  elements.  Sam- 
ples that  were  spiked  before  or  after  digestion 
gave  no  recovery  and  counting  efficiency  was  98 
plus  or  minus  0.7  percent,  99  plus  or  minus  0.5  per- 
cent, and  98  plus  or  minus  0.7  percent,  respective- 
ly, for  Pu-239,  Am-241,  and  Cm-242.  In  a  wide 
range,  counting  efficiency  is  independent  of  or- 
ganic residues  and  quenching  factors.  The  lower 
detection  limit  for  each  radionuclide  was  approxi- 
mately 10  proton-Curies  per  sample.  For  fresh  tis- 
sues, the  lower  detection  limit  was  about  20 
proton-Curies/g  and  0.3  neutron-Curies/g  for  fecal 
ash.  This  method  is  especially  suitable  for  small 
animal  experiments.  (Holoman-Battelle) 
W72-09354 


CONTRIBUTION  OF  THE  STUDY  OF 
ZOOPLANKTON  IN  LEBANESE  WATERS, 
(CONTRD3UTION  A  L'  ETUDE  DU  ZOOPLANC- 
TON  DES  EAUX  LD3ANAISES), 

Lebanese  Univ.,  Beirut.  Faculty  of  Sciences. 
S.  Lakkis. 

Marine  Biology,  Vol  11,  No  2,  p  138-148, 
November  1971.  2  fig,  2  tab,  25  ref.  English  sum- 
mary. 

Descriptors:  'Zooplankton,  Surface  waters, 
'Copepods,  Crustaceans,  Systematics,  Protozoa, 
Annelids,  Mollusks,  Phytoplankton,  Diatoms, 
Dinoflagellates,  Amphipoda,  Larval  growth  stage, 


Fish  eggs,  Sea  water,  Biomass,  Coasts,  Hydrolog- 
ic  properties,  Chrysophyta. 

Identifiers:  'Lebanon,  Ctenophores, 

Siphonophores,  Macroinvertebratts,  Chaetog- 
naths,  Cladocera,  Ostracoda,  Tunicates,  Peridini- 
um  depressum,  Ceratium  furca.  Ceratium  fusus, 
Ceratium  tripos,  Dinophysis  tripos,  Chaetoceros, 
Nitzschia,  Thalassionema,  Thalassiothrix,  Bac- 
teriastrum,  Rhizosolenia,  Zanclea  sessilis, 
Podocoryne  carnea,  Eirene  viridula. 

A  study  of  zooplankton  of  the  Lebanese  coastal 
waters  has  been  carried  out  for  the  first  time.  Thir- 
ty three  net  samples  were  taken  from  the  surface 
and  10  m  depth  at  8  different  stations,  using  2 
planktonic  nets  of  different  sizes.  One  hundred 
and  ten  species  and  genera  of  zooplankton  were 
identified  and  the  relative  abundance  of  species 
was  noted.  Copepods  constitute  the  major  fraction 
of  zooplankton  (50  percent  of  the  total  species  and 
about  75  percent  of  the  total  biomass).  Most 
zooplanktonic  groups  are  represented.  (Holoman- 
Battelle) 
W72-09355 


INFLUENCE     OF     2,4-DINITROPHENOL     ON 
RESPIRATION     AND    CONCENTRATION     OF 
SOME  METABOLITES  IN  EMBRYOS  OF  THE 
HERRING    CLUPEA    HARENGUS,    (EINFLUSS 
VON  2,4  DINITROPHENOL  AUF  DIE  ATMUNG 
UND       Dffi       KONZENTRATION       EINIGER 
METABOLITE        BEI        EMBRYONEN        DES 
HERINGS  CLUPEA  HARENGUS), 
Biologische  Anstalt  Helgoland  (West  Germany). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09356 


CHALCOCITE    OXH)ATION    AND    COUPLED 

CARBON  DIOXD3E  FTXATION  BY 

THIOBACILLUS  FERROOXIDANS, 

Brigham   Young   Univ.,   Provo,   Utah.   Dept.   of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09359 


EFFECTS  OF  ORGANOCHLORINE  INSECTI- 
CIDES ON  BACTERIAL  GROWTH,  RESPIRA- 
TION AND  VIABILITY, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 
Biochemistry;    and    University    Coll.    of   Wales, 
Aberystwyth.  Dept.  of  Agricultural  Biochemistry. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09361 


A  PRELIMINARY  INVESTIGATION  OF  BOT- 
TOM FAUNA  AND  DWERTEBRATE  DRIFT  IN 
AN  UNREGULATED  AND  A  REGULATED 
STREAM  IN  ALBERTA, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09362 


RELEASE  OF  DISSOLVED  ORGANIC  MATTER 
FROM  NATURAL  POPULATIONS  OF  MARINE 
PHYTOPLANKTON, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09363 


RESPONSE  OF  ESCHERICHIA  COLI  B/R  TO 
HIGH  CONCENTRATIONS  OF  SUCROSE  IN  A 
NUTRffiNT  MEDHJM, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Biophysics. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09364 


GAS  CHROMATOGRAPHIC  ANALYSIS  OF 
THE  HIGHER  FATTY  ACIDS  OF  THE  ALGA 
CHLORELLA  VULGARIS  (PYRENOIDOSA), 

Institute  for  Research,  Production  and  Uses  of 
Radioisotopes,  Prague  (Czechoslovakia). 
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M.  Matucha,  L.  Zilka,  and  K.  Svihel. 

Journal  of  Chromatography,  Vol.  65,  No.  2,  p  371- 

376,  February  23,  1972.  5  fig,  1  tab,  20  ref. 

Descriptors:  Chemical  analysis,  *Algae,  Columns, 
Organic  acids,  Separation  techniques,  'Chro- 
matography. 

Identifiers:  *Fatty  acids,  *Gas  liquid  chromatog- 
raphy, Methyl  esters,  Esters,  Chlorella  vulgaris, 
Sample  preparation. 

Labeled  (C-14)  fatty  acids  were  prepared  from 
radioactive  Chlorella  vulgaris  for  gas-liquid  chro- 
matography by  the  following  procedure.  Lipids 
were  extracted  from  extracted  and  washed  cells 
with  96  percent  ethanol  and  an  ethanol-diethyl 
ether  mixture;  remaining  sugars  were  removed 
from  the  lipid  extract  by  water  extraction.  The 
dried  lipids  were  then  transesterified  with 
methanolic  hydrochloric  acid.  After  extraction  of 
the  methylesters  by  petroleum  ether,  they  were 
purified  by  vacuum  sublimation.  To  identify 
Chlorella  fatty  acids  with  a  relative  abundance 
higher  than  0.5  percent,  a  polar  polyester 
diethylene  glycol  succinate  (DEGS)  and  a  non- 
polar  grease,  Apiezon-L,  were  chosen  as  stationa- 
ry phases.  G-L  chromatography  was  carried  out  on 
a  column  2  m  long  and  4mm  ID  filled  with  15  per- 
cent DEGS  with  an  argon-ionization  detector  and 
on  a  column  1.5  m  long  and  3  mm  I.D.  filled  with  15 
percent  Apiezon  with  a  flame-ionization  detector. 
A  2  ml  gas  proportional  counter  gave  a  simultane- 
ous determination  of  radioactivity.  In  addition  to 
the  major  acids  (palmitic,  oleic,  linoleic,  and 
linolenic),  even-numbered,  straight-chain  fatty 
acids  and  odd-numbered,  saturated  fatty  acids 
were  found.  (Mackan-Battelle) 
W72-09365 


ORGANIC  RADICAL-ION  SALTS  AS  SELEC- 
TIVE ELECTROCHEMICAL  SENSORS, 

Umea    Univ.,    (Sweden).    Dept.    of    Analytical 

Chemistry. 

M.  Sharp. 

Analytica  Chimica  Acta,  Vol.  59,  No.  1,  p  137-142, 

March  1972.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Electrochemistry,  Laboratory 
equipment,  'Electrodes,  Organic  compounds, 
Ions,  'Salts,  Iron,  Copper,  Anions,  Cations, 
Nitrates,  Chemical  analysis,  Aromatic  com- 
pounds, Heavy  metals,  Lead. 
Identifiers:  *Ion  selective  electrodes,  Cell  poten- 
tials, TNAP,  DTF,  TFM,  TCNQ,  Chemical  inter- 
ference, Selectivity  coefficients.  Cyanides,  Elec- 
tron mobility. 

Three  semiconductory  organic  radical-ion  salts 
were  obtained  chemically  and  used  as  the  active 
components  of  solid-state  ion-selective  electrodes. 
TNAP  (ll,ll,12,12-tetracyanonaphtho-2,6-quin- 
odimethan),  DTF  (9-dicyanomethylene-2,4,7- 
trinitrofluorene),  and  TFM  (2,4,5,7- 

tetranitrofluoren-delta  9  alpha-malononitrile)  were 
chosen  because  of  their  ranges  of  activity,  low 
solubility  in  aqueous  solutions,  and  electron  mo- 
bility and  were  fabricated  into  nine  electrodes  con- 
structed from  lead,  copper,  and  tetraphenylarsoni- 
um  salts  of  the  anions  according  to  the  previous 
technique  of  Sharp  and  Johansson.  Response 
characteristics  were  determined  in  unbuffered 
aqueous  solutions  of  lead  nitrate,  copper  (II) 
nitrate,  and  tetraphenylarsonium  chloride.  Ap- 
proximate selectivity  parameters  were  derived 
from  measurements  made  in  0.1  M  solutions  of 
suitable  salts  of  the  interfering  cation.  Variations 
in  cell  potential  were  measured  at  25  degrees  with 
a  digital  pH  meter.  Single  ion  activities  were  evalu- 
ated from  the  extended  Debye-Huckel  relation 
using  the  Kielland  ion  size  parameters.  In  all  cases 
the  three  salts  containing  a  given  cation  showed 
similar  behavior.  Essentially  Nernstian  response 
curves  were  obtained  over  the  cation  activity 
ranges  studied  (0.1  M-1.0  micro  M).  Silver  (I)  and 
mercury  (II)  were  found  to  interfere  strongly  in  all 
cases  by  the  formation  of  the  corresponding  in- 
soluble salts  on  the  electrode  surface.  However, 
excellent  calibration  graphs  were  obtained  with 
lead  (II),  copper  (II),  and  tetraphenylarsonium 
ions.  (Mackan-Battelle) 


W72-09366 


THE  TOLUENE  EXTRACTION  OF  SOME  ELE- 
MENTS AS  IODIDES  FROM  SULPHURIC  ACID- 
-POTASSIUM  IODIDE  MEDIA.  APPLICATION 
TO  NEUTRON  ACTIVATION  ANALYSIS.  PART 
1.  EXTRACTION  BEHAVIOUR  OF  AS,  AU,  BI, 
BR,  CD,  CU,  GA,  GE,  IN,  HG,  MO,  PB,  SB,  SE, 
SN,  W  AND  ZN, 

Nukleami  Institut  Jozef  Stefan,  Ljubljana  (Yu- 
goslavia). 

A.  R.  Byme,  and  D.  Gorenc. 
Analytica  Chimica  Acta,  Vol.  59,  No.  1,  p  81-89, 
March  1972.  5  fig,  1  tab,  16  ref. 

Descriptors:  'Separation  techniques,  'Trace  ele- 
ments, 'Neutron  activation  analysis, 
'Radioisotopes,  Analytical  techniques,  Heavy 
metals,  'Iodides,  Gold,  Bromine,  Cadmium, 
Copper,  Mercury,  Lead,  Molybdenum,  Zinc, 
Tracers,  Arsenic  radioisotopes,  Gold 
radioisotopes,  Cadmium  radioisotopes.  Lead 
radioisotopes,  Zinc  radioisotopes,  Spectrometers, 
Radioactivity  techniques. 

Identifiers:  Antimony,  Tin,  Arsenic,  Bismuth, 
Gallium,  Germanium,  Indium,  Selenium,  Tung- 
sten, 'Toluene  extraction,  Potassium  iodide, 
Benzene,  Bismuth  radioisotopes,  Bromine 
radioisotopes,  Copper  radioisotopes,  Gallium 
radioisotopes,  Germanium  radioisotopes,  Indium 
radioisotopes,  Mercury  radioisotopes,  Molyb- 
denum radioisotopes,  Selenium  radioisotopes, 
Tungsten  radioisotopes,  Sulfuric  acid.  Scintilla- 
tion counting,  Biological  samples,  Antimony 
radioisotopes,  Tin  radioisotopes,  Sample  prepara- 
tion. 

The  solvent  extraction  with  toluene  of  17  elements 
as  iodides  from  sulfuric  acid-potassium  iodide 
media  was  investigated  to  develop  separation 
techniques  utilizing  neutron  activation  analysis.  A 
suitable  volume  of  15  N  sulfuric  acid  was  pipetted 
into  an  extraction  vessel  followed  by  dropwise  ad- 
dition of  a  radiotracer  solution.  Potassium  iodide 
solution  of  either  5  M  or  0.5  M  concentration  was 
then  added  and  the  volume  was  adjusted  to  10.0  ml 
with  water.  After  addition  of  10.0  ml  toluene,  the 
vessel  was  placed  in  a  water  bath  at  25  C  for  10 
min.  The  activities  were  measured  after  3  min. 
shaking  and  several  minutes  allowed  for  separa- 
tion. Bromine,  cadmium,  copper,  gallium,  gold,  in- 
dium, molybdenum,  tungsten,  and  zinc  were  not 
extractable,  whereas  the  extraction  of  bismuth  and 
lead  was  small.  Extraction  curves  are  presented 
for  arsenic,  antimony,  mercury,  lead,  and  tin,  for 
which  quantitative  extraction  under  specific  con- 
ditions provides  useful  separation  from  other  ele- 
ments. Selenium  was  also  extractable,  but  under 
very  special  conditions.  On  the  basis  of  the  results, 
a  method  for  determination  of  arsenic  and  an- 
timony in  irradiated  biological  material  was 
developed,  and  is  discussed  in  a  separate  paper.  A 
simple  solvent  extraction  method  for  determina- 
tion of  tin  in  such  materials  was  also  developed. 
(See  also  W72-09368)  (Mortland-Battelle) 
W72-09367 


THE  TOLUENE  EXTRACTION  OF  SOME  ELE- 
MENTS AS  IODIDES  FROM  SULPHURIC  ACID- 
-POTASSIUM  IODIDK  MEDIA.  APPLICATION 
TO  NEUTRON  ACTIVATION  ANALYSIS.  PART 
H.  DETERMINATION  OF  ARSENIC  AND  AN- 
TIMONY IN  BIOLOGICAL  MATERIALS  AT  SU 
BMICROGRAM  LEVELS, 

Nuklearni  Institut  Jozef  Stefan,  Ljubljana  (Yu- 
goslavia). 
A.R.Byrne. 

Analytica  Chimica  Acta,  Vol.  59,  No.  1,  p  91-99, 
March  1972.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Neutron  activation  analysis,  'Ar- 
senic radioisotopes,  Iodides,  Separation 
techniques,  Radioactivity  techniques, 

Radioisotopes,  'Trace  elements,  Methodology. 
Identifiers:  'Antimony,  Biological  samples,  Ar- 
senic, Toluene,  Tin,  Kale,  Tin  radioisotopes,  An- 
timony radioisotopes,  Hair,  Sample  preparation, 
Errors,  Chemical  interference,  Chemical 
recovery,  Wet  ashing,  Blood,  Detection  limits. 


A  method  is  described  for  the  neutron  activation 
analysis  of  arsenic  and  antimony  simultaneously  in 
biological  materials  at  submicrogram  levels,  based 
on  the  differences  in  the  extraction  behavior  of  the 
iodides  from  sulfuric  acid-potassium  iodide  medi- 
um with  toluene.  Both  elements  are  first  extracted 
from  the  sulfuric  acid  solution  of  the  wet-ashed 
residues  and  then  successively  and  selectively 
washed  out  of  the  organic  phase  in  quantitative 
yield.  Checks  on  losses  during  wet  ashing,  the 
validity  of  the  extraction  steps,  and  the  complete 
procedure  for  both  elements  are  reported.  Results 
are  presented  for  Bowen's  standard  kale  and  the 
N.B.S.  standard,  orchard  leaves  SRM  1571.  Errors 
and  interferences  are  discussed.  (See  also  W72- 
09367)  (Mortland-Battelle) 
W72-09368 


THE  DETERMINATION  OF  TRACES  OF 
NICKEL  BY  GAS-LIQUID  CHROMATOG- 
RAPHY, 

Birmingham  Univ.  (England).  Dept.  of  Chemistry. 

R.  S.  Barratt,  R.  Belcher,  W.  I.  Stephen,  and  P.  C. 

Uden. 

Analytica  Chimica  Acta,  Vol.  59,  No.  1,  p  59-73, 

March  1972.  9  fig,  5  tab,  25  ref. 

Descriptors:  'Gas  chromatography,  'Nickel, 
'Trace  elements,  Analytical  techniques,  Lipids, 
Aqueous  solutions,  Mass  spectrometry,  Data  anal- 
ysis, Iron,  Copper,  Heavy  metals,  Separation 
techniques. 

Identifiers:  Tea,  Chemical  interference,  Sample 
preparation,  Electron  capture  detectors,  Gas 
liquid  chromatography,  Detection  limits,  Chemical 
recovery,  Atomic  absorption  spectrophotometry. 

A  rapid  and  sensitive  method  for  the  determina- 
tion of  trace  amounts  of  nickel  has  been  developed 
in  which  a  volatile  nickle  chelate  is  analyzed  by 
gas-liquid  chromatography.  A  Philips  PV400 
research  gas  chromatograph  with  a  Pye  electron 
capture  detector  was  used  in  all  experiments.  Ox- 
ygen-free nitrogen  at  a  flow  rate  of  90  ml/min  was 
the  carrier  gas.  The  column  temperature  was  main- 
tained at  170  C.  Thermal  analysis  was  carried  out 
on  a  Perkin  Elmer  TGS-1  thermobalance,  and 
atomic  absorption  measurements  were  obtained 
with  a  Varian  Techtron  AA-5  atomic  absorption 
spectrophotometer  fitted  with  a  6-in  air-acetylene 
burner.  Nickel  was  extracted  from  an  aqueous 
solution  at  pH  4.5-5.0  with  a  solution  of 
monothiotrifluoroacetylacetone  in  n-hexane.  The 
extraction  procedure  gave  recoveries  in  excess  ol 
90  percent.  The  extract  was  then  washed  with 
sodium  hydroxide  solution  (0.01  M)  and  the  nicke 
determined  by  gas  chromatography  on  a  4-ft  tefloi 
column.  The  method  provides  detection  of  nicke 
down  to  5  times  10  to  the  minus  11  grams.  Chemi 
cal  interference  from  other  ions  (Hg  (I),  Cd  (II) 
Zn  (II),  Mn  (II),  Hg  (II),  Co  (II),  Pt  (II),  Cr  (III),  A 
(III),  Fe  (III),  Sn  (IV),  V  (V),  Cu  (I))  was  also  in 
vestigated.  Most  severe  interference  occurrei 
with  copper  (II)  and  could  be  eliminated  b 
preliminary  treatment  of  the  solution  wit 
hydrogen  sulfide.  The  results  of  the  analyses  sho\ 
good  agreement  with  independent  analyse: 
(Synder-Battelle) 
W72-09369 


FACTORS  INVOLVED  IN  THE  ISOLATION  O 
CLOSTRIDIUM  PERFRINGENS, 

Virginia     Polytechnic     Inst,     and     State     Univ 

Blacksburg.  Anaerobe  Lab. 

L.D.Smith. 

Journal  of  Milk  and  Food  Technology,  Vol. 

No.  2,  p  71-76,  February  1972.  9  tab,  46  ref. 


Descriptors:  'Isolation,  'Clostridium,  Separati 
techniques,  Cultures,  Food  processing  indusi 
Temperature,  Hydrogen  ion  concentratii 
•Growth  rates,  Sodium  chloride,  Oxidation-redi 
tion  potential.  Chemical  compounds,  Nutrien 
Sulfur  compounds.  Laboratory  equipment. 
Identifiers:  'Selective  media,  'Clostridium  p> 
fringens,  Sulfites,  Neomycin,  Polymyx 
Sulfadiazine,  Kanamycin,  Cycloserine,  Eh,  Pc 
plate,   Roll   tubes,   Most  probable   number  te 
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Sample  preservation,  Differential  media,  Culture 
media. 

An  evaluation  of  isolation  techniques  and  factors 
affecting  the  growth  of  Clostridium  perfringens  on 
selective  media  showed  that  quantitative  isolation 
requires  that  dilutions  be  made  anaerobically;  that 
a  relatively  complete  medium  be  used;  that  incuba- 
tion be  under  strictly  anaerobic  conditions,  or  that 
the  medium  contain  an  active  reducing  agent.  Roll 
tubes,  pour  plates,  or  surface  inoculated  plates 
may  be  used  if  other  conditions  are  suitable. 
Chemical  agents  selective  for  Clostridium  perfrin- 
gens include  sulfite,  neomycin,  polymyxin, 
sulfadiazine,  kanamycin  and  cycloserine.  Media 
using  these  agents,  such  as  SFP,  TSN,  and  SPS, 
have  been  devised,  but  all  cause  some  inhibition  of 
Clostridium.  The  MPN  (most  probable  number) 
technique  allows  estimation  of  living  cell  numbers 
in  food  or  other  material,  whereas  determination 
of  phospholipase  C  in  a  medium  provides  an  index 
of  previous  active  organisms  which  have  been 
killed  by  freezing  or  cold  storage.  (Mackan-Bat- 
telle) 
W72-09370 


EFFECTS  OF  INCUBATION  TEMPERATURE 
ON  THE  SALT  TOLERANCE  OF  SALMONEL- 
LA, 

Washington  Univ.,  Seattle.  Inst,  for  Food  Science 

and  Technology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09371 


A  PRACTICAL  ON-STREAM  PARTICLE  SIZE 
ANALYSIS  SYSTEM, 

Milltronics  Ltd.,  Peterborough  (Ontario). 
For  primary  bibliographic  entry  see  Field  07B. 
W72-09372 


MORE  ACCURATE  GAS-CHROMAT- 

OGRAPHIC  ANALYSIS  USING  FLAME-IONIZ- 
ATION  DETECTOR, 

Monsanto  Co.,  Texas  City,  Tex. 

B.  Y.K.Pan. 

ISA  Transactions,  Vol.  10,  No.  4,  p  363-368,  1971. 

2  fig,  2  tab,  6  ref. 

Descriptors:  *Gas  chromatography,  Flow  rates, 
•Weight,  Measurement,  Laboratory  equipment, 
Computers,  Data  processing. 
Identifiers:  'Flame  ionization  detectors,  'Chro- 
matography peaks,  Benzene,  Ethylbenzene, 
Toluene,  Styrene,  Methylstyrene,  Precision. 

When  sample  size  and  component  concentrations 
are  varied  in  quantitative  gas  chromatographic 
analysis,  it  is  difficult  to  assure  a  linear  relation- 
ship between  peak  areas  and  component  weights. 
This  problem  can  be  overcome  by  using  a  15  ft.  x 
1/8  in.  column  packed  with  10  percent  tetra- 
cyanoethylated  pentaerythritol  (TCEPE)  on  red 
chromosorb  and  a  hydrogen  flame  ionization  de- 
tector (temperatures:  column-105  C,  detector-280 
C;  flow  rates:  carrier-20.7  ml/min,  hydrogen-19.3 
ml/min,  air-223  ml/min).  Volumes  of  0.1  to  0.5 
microliters  of  synthetic  samples  containing 
benzene,  toluene,  ethylbenzene,  and  styrene  (with 
or  without  alpha-methylstyrene)  were  injected 
with  a  Hamilton  syringe  using  a  sample  split  of 
1:10  to  reduce  the  sample  entering  the  column. 
Elution  time  was  about  18  min.;  all  peaks  were  in- 
tegrated with  an  IBM  1800  computer.  Benzene  was 
chosen  or  added  as  reference  and  its  sensitivity  as- 
signed as  1.00.  The  relative  sensitivities  of  other 
components  were  correlated  linearly  with  their  ob- 
served peak  areas.  Afterwards,  all  observed  peak 
areas  were  corrected  with  their  corresponding 
relative  sensitivities  and  normalized  to  give  weight 
percents.  In  comparing  with  the  known  values, 
this  method  resulted  in  less  than  1.5  percent  devia- 
tion in  the  range  studied  and  less  than  5  percent 
deviation  on  extrapolation  beyond  the  range. 
(Mackan-Battelle) 
W72-09373 


WATER  POLLUTION  MONITORING  STA- 
TIONS: AN  OUNCE  OF  PREVENTION, 

Honeywell  Inc.,  Fort  Washington,  Pa. 

J.  O.  Johnson,  Jr. 

ISA  Transactions,  Vol.  10,  No.  4,  p  340-347,  1971. 

11  fig,  10  ref. 

Descriptors:  Water  pollution,  'Water  sampling, 
'Stations,  'Monitoring,  Water  types,  Data  collec- 
tions, Installation,  Equipment,  Pumps,  Water 
analysis.  Maintenance,  'Sampling. 

Some  basic  considerations  which  must  be  dealt 
with  to  insure  the  reliability  of  water  pollution 
monitoring  stations  are  described.  Water  condi- 
tions, sampling  methods,  system  selection  and 
plumbing  (pump  selection  and  mounting),  methods 
of  installation,  periodic  service,  and  winterizing  of 
water  pollution  monitoring  stations  are  briefly 
discussed.  (Synder-Battelle) 
W72-09374 


THE  DETERMINATION  OF  OIL-SOLUBLE 
SULPHONATES  BY  TWO-PHASE  TITRATION, 

Esso  Research  Centre,  Abingdon  (England). 
P.  I.  Brewer. 

Journal  of  the  Institute  of  Petroleum,  Vol.  58,  No. 
559,  p  41-46,  January  1972. 

Descriptors:  'Volumetric  analysis,  'Sulfonates, 
Chemical  analysis,  Oil,  Solubility,  Metals,  Acidi- 
ty, Dyes. 

Identifiers:  'Two-phase  titration,  'Oil  soluble  sul- 
fonates, Hyamine,  Sulfuric  acids,  Chloroform, 
Sodium  sulfonate,  Calcium  sulfonate,  Magnesium 
sulfonate.  Barium  sulfonate.  Indicators, 
Equivalent  weight. 

A  rapid,  precise  two-phase  titration  method  for 
determining  the  anionic  activity  of  sulphonates  is 
presented  in  which  the  sulphonate  is  dissolved  in 
chloroform  and  titrated  with  a  quaternary  am- 
monium salt  (Hyamine  1622)  in  the  presence  of 
very  dilute  sulphuric  acid.  The  indicator  is  a  mix- 
ture of  the  cationic  dye-stuff  dimidium  bromide 
(dBr)  and  the  anionic  dyestuff  disulphine  blue 
(dbl).  At  the  beginning  the  dBr  forms  a  complex 
with  the  sulphonate  coloring  the  lower  chloroform 
layer  red.  During  titration  Hyamine  1622  displaces 
the  dBr  in  the  complex;  when  excess  Hyamine 
1622  is  present  it  forms  a  chloroform  soluble  blue 
complex  with  the  dbl.  Thus,  near  the  end  point  a 
color  change  takes  place:  red  through  grey  to  blue. 
The  grey  is  taken  to  be  the  end  point.  This  method 
has  been  applied  to  sodium,  calcium,  barium,  and 
magnesium  salts  and  is  probably  applicable  to 
other  metal  sulphonates.  A  method  for  determin- 
ing the  equivalent  weight  of  the  sulphonate  is  also 
given  which  is  more  rapid  and  not  subject  to  the  in- 
terferences of  previous  methods.  (Mackan-Bat- 
telle) 
W72-09375 


THE  ANALYSIS  OF  NITROGEN  CONTAINING 
POLYMERIC  ASHLESS  OIL  DISPERSANTS  BY 
DIALYSIS  AND  ALUMINA  CHROMATOG- 
RAPHY, 

Continental  Oil  Co.,  Ponca  City,  Okla. 

A.  B.  Carel. 

Journal  of  the  Institute  of  Petroleum,  Vol.  58,  No. 

559,  p  34-40,  January  1972.  2  fig,  5  tab,  4  ref. 

Descriptors:  'Separation  techniques,  'Dialysis, 
Nuclear  magnetic  resonance,  'Additives,  'Gas 
chromatography,  Lubricants,  Chemical  analysis, 
Nitrogen,  Oil,  Nitrogen  compounds,  Calibrations, 
'Infrared  radiation. 

Identifiers:  Polyisobutylene,  Gas  liquid  chro- 
matography, 'Alumina  chromatography,  'Ashless 
oil  dispersants,  Polyamides,  Polyimides,  Esters, 
Diluent  oils,  Paraffins,  'Oil  characterization. 

Alumina  chromatography  and  dialysis  procedures 
were  used  to  isolate  the  total  active  species  from 
diluent  polyamide,  polyimide,  and  ester  type  com- 
mercial lubricant  additives.  Infrared,  nuclear  mag- 
netic resonance,  and  gas  chromatographic 
techniques  were  used  to  follow  the  isolation  and  to 


determine  the  type  and  amount  of  diluent  oils  and 
the  percentage  of  unreacted  or  added  polyisobu- 
tylene. The  IR  data  were  obtained  at  2.5  to  15 
microns  (with  carbon  tetrachloride  from  0  to  7.5 
and  carbon  disulfide  from  7.5  to  15  microns).  A 
flame  ionization  detector  and  a  6  ft  SE-52  column 
were  used  with  the  GLC.  Standard  blends  of 
known  amounts  of  commercial  polyisobutylene  in 
paraffin  hydrocarbon  oils  were  prepared  as 
calibration  standards  for  IR  and  NMR.  NMR  was 
selected  for  analysis  of  polyisobutylene  in  hexane 
fractions.  The  determination  of  percent  oil, 
polyisobutylene,  and  active  components  of  the 
ashless  oil  dispersants  was  accomplished  allowing 
for  further  isolation,  characterization,  and  in- 
vestigation of  the  active  components.  (Mackan- 
Battelle) 
W72-09376 


SUNLIGHT  PHOTOCHEMISTRY  OF  FERRIC 
NITRILOTRIACETATE  COMPLEXES, 

Carleton    Univ.,    Ottawa    (Ontario).    Dept.    of 

Chemistry. 

T.  Trott,  R.  W.  Henwood,  and  C.  H.  Langford. 

Environmental  Science  and  Technology,  Vol.  6, 

No.  4,  p  367-368,  April  1972. 1  tab,  1 1  ref. 

Descriptors:  'Nitrilotriacetic  acid,  Chemical 
degradation,  'Iron,  Ions. 

Identifiers:  'Degradation  products,  'Photodccom- 
position,  Metal-NTA  complexes,  Complexing 
agents,  Photochemistry,  Fate  of  pollutants. 

Ferric-NTA  complexes  undergo  photochemical 
degradation  using  irradiation  characteristic  of  sun- 
light; the  acidic  solution  monomelic  and  the  basic 
solution  monomelic  and  dimeric  Fe-NTA  com- 
plexes also  undergo  photochemical  degradation 
under  natural  water  conditions.  In  initial  experi- 
ments, solutions  containing  0.010  M  ferric  ion  and 
0.010  M  NTA  adjusted  to  pH  4-8  were  irradiated 
outdoors  in  borosilicate  glass  flasks  under  varying 
light  conditions.  In  all  experiments,  precipitation 
of  iron  was  complete  in  less  than  14  days,  indicat- 
ing extensive  degradation  of  NTA;  no  reaction 
was  observed  in  dark  controls.  In  order  to  deter- 
mine what  products  were  formed,  solutions  were 
irradiated  in  a  Rayonet  photoreactor  equipped 
with  fluorescence-coated  mercury  lamps  to 
greater  than  10  percent  loss  of  NTA.  The  degrada- 
tion producets  detected  were  C02,  CH20,  and 
iminodiacetic  acid  (IDA).  The  efficiency  declines 
somewhat  with  increasing  pH  but  quantum  yields 
above  approximately  0.01  may  be  expected  in  all 
natural  waters.  The  evidence  for  such 
photodegradation  serving  as  a  mechanism  to  Umit 
accumulation  of  NTA  in  natural  water  is 
discussed.  (Holoman-Battelle) 
W72-09379 


GAS-LIQUID  CHROMATOGRAPHIC  DETER- 
MINATION OF  FURFURAL  IN  AQUEOUS 
SOLUTION, 

Akademiya  Nauk  Latviiskoi  SSR,  Riga.  Inst,  of 

Organic  Synthesis. 

A.  Ya.  Karmil'chik,  V.  V.  Stonkus,  and  E.  K. 

Korchagova. 

Zhurnal  Analiticheskoi  Khimii,  Vol  26,  No  6,  p 

1231,  June  1971. 

Descriptors:  'Gas  chromatography,  'Aqueous 
solutions,  Pollutant  identification,  Methodology, 
Water  analysis,  Industrial  wastes,  Organic  com- 
pounds. 

Identifiers:  'Furfural,  Turpentine,  'Acetic  acid, 
'Methanol,  Chemical  interference,  Detection 
limits,  Aldehydes,  Heterocyclic  hydrocarbon, 
Flame  ionization  detectors,  Errors. 

A  Tsvet-1  chromatograph  fitted  with  a  flame- 
ionization  detector  was  used  to  determine  furfural 
in  the  presence  of  methanol,  acetic  acid,  and  tur- 
pentine over  the  concentration  ranges  usually 
found  in  commercial  hydrolyzates  and  preheater 
condensates  from  hydrolysis,  furfural,  and  peat 
plants.  Several  stationary  phases  and  solid  sup- 
ports  were   tested,   and   the   optimal   chromato- 
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graphic  conditions  were  found  to  be:  a  2-meter 
column  with  an  internal  diameter  of  0.4  cm, 
column  temperature  1 30C,  carrier-gas  (argon)  flow 
rate  24  ml/min,  hydrogen  flow  rate  40  ml/min,  air 
flow  rate  260  ml/min,  and  5  microliter  test  sam- 
ples. The  results  obtained  during  the  analysis  of 
synthetic  aqueous  solutions  indicated  that  the 
presence  of  methanol,  acetic  acid,  and  turpentine 
did  not  affect  the  accuracy  of  the  quantitive  deter- 
mination of  furfural.  The  maximum  relative  error 
was  7  percent  over  a  furfural  concentration  range 
of  0.0004-8.0  percent.  A  complete  analysis  can  be 
done  in  4  minutes.  (Snyder-Battelle) 
W72-09403 


STUDY  OF  CRUDE  OIL  AND  SOME  OF  ITS 
HIGH  MOLECULAR  COMPOUNDS  USING 
ELECTRON  PARAMAGNETIC  RESONANCE 
(REVIEW), 

Akademiya  Nauk  SSSR,  Ufa.  Bashirskii  Filial. 
V.  S.  Khristoforov. 

Khimiya  i  Tekhnologiya  Topliv  i  Masel,  Vol  7,  No 
8,  p  57-59,  August  1971.  1  fig,  26  ref. 

Descriptors:  *Oil,  *Analytical  techniques,  Organic 

compounds,  Oxygen,  Heavy  metals,  'Resonance, 

'Reviews. 

Identifiers:    'Electron    paramagnetic    resonance, 

'Asphaltenes,  Vanadium,  Free  radicals,  Crude  oil. 

A  review  of  experiments  in  which  crude  oil  and 
some  of  its  high  molecular  compounds  were  stu- 
died by  electron  paramagnetic  resonance  showed 
that  a  majority  of  raw  crudes  exhibit  EPR  absorp- 
tion. In  the  studies,  EPR  was  used  for  quantitative 
determination  of  vanadium  in  crudes,  for  deter- 
mining concentrations  of  free  radicals  in  samples 
of  petroleum  crudes  which  do  not  contain  vanadi- 
um, and  for  determining  concentrations  of  dis- 
solved oxygen  in  crudes  and  petroleum  products. 
The  studies  also  suggest  that  the  asphaltene  con- 
tent of  crudes  and  asphaltene  naphthenic 
hydrocarbons  can  be  measured  by  the  EPR 
method.  EPR  was  also  used  to  study  fifteen  bitu- 
minous compounds,  eleven  of  which  were  asphal- 
tenes, and  two  tarry  fractions  prepared  in  the 
laboratory  from  unpurified  crudes.  (Snyder-Bat- 
telle) 
W72-09404 


A  DIRECT  METHOD  OF  MEASURING 
BENTHIC  PRIMARY  PRODUCTION  IN 
STREAMS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Biology. 
E.  W.  Hansmann,  C.  B.  Lane,  and  J.  D.  Hall. 
Limnology  and  Oceanography,  Vol  16,  No  5,  p 
822-826,  September  1971. 1  fig,  16  ref. 

Descriptors:  'Primary  productivity, 

'Photosynthesis,  'Respiration,  Biological  commu- 
nities, 'Benthic  fauna,  'Benthic  flora.  Equipment, 
Streams,  Bioassay. 

Porcelainized  steel  trays  were  placed  in  riffle 
areas,  partially  filled  with  rock  and  gravel  from  the 
streambed,  and  left  for  one  month  to  permit  the 
disturbed  benthic  community  to  reestablish  itself. 
The  tray  was  covered  by  transparent  plastic  to  iso- 
late it  from  the  stream  and  form  a  chamber  con- 
taining a  portion  of  the  benthic  community.  Three 
small  pumps  were  used  to  pump  water  from  the 
stream  into  an  elevated  reservoir  and  to  circulate 
the  water  at  200  ml/min  from  the  reservoir  through 
the  chamber.  Stream,  chamber,  and  reservoir 
water  temperatures  were  measured  hourly. 
Photosynthesis  and  respiration  rates  were  calcu- 
lated from  measurements  of  dissolved  oxygen  in 
influent  and  effluent  streams  during  light  and  dark 
hours.  Gross  primary  production  per  hour  was 
estimated  by  adding  mean  community  oxygen  con- 
sumption during  dark  periods  to  net  oxygen 
evolved  during  photosynthesis  (photosynthesis 
minus  respiration).  Several  runs  were  made  in 
Oregon  streams  during  the  spring,  summer,  and 
fall  of  1967.  The  gross  primary  production  (g 
02/square  meter/day)  ranged  from  0.5-2.5  g 
02/square  meter/day.  The  method  eliminate*  diffu- 


sion   calculations    and    is    adaptable    to    various 
chemical   analyses   used   to   determine   rates   of 
production.  (Mackan-Battelle) 
W72-09405 


DIURNAL  UPTAKE  OF  N03  AND  NH4  BY  A 
CERATOPHYLLUM-PERIPHYTON  COMMUNI- 
TY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09406 


MECHANISM  OF  THE  GROWTH  INHIBITORY 
EFFECT  OF  CYSTEINE  ON  ESCHERICHIA 
COLI, 

Debrecen  Univ.  of  Medicine  (Hungary).  Dept.  of 

Pharmacology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09407 


NUCLEIC  ACID  ENZYME  STUDIES  OF  NON- 
FERMENTATIVE  GRAM-NEGATIVE  BAC- 
TERIA USING  THIN-LAYER  CHROMATOG- 
RAPHY, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Laborato- 
ry Medicine. 

M.  M.  Klein,  and  D.  J.  Blazevic. 
Applied  Microbiology,  Vol  23,  No  2,  p  276-280, 
February  1972.  2  tab,  21  ref. 

Descriptors:  'Fluorescence,  'Systematcis,  Cul- 
tures, 'Chromatography,  Pseudomonas,  'Aerobic 
bacteria,  Acids,  Synthesis,  Incubation,  'En- 
zymes, Isolation,  Bacteria. 

Identifiers:  'Agars,  'Thin  layer  chromatography, 
Pseudomonas  multivorans,  Pseudomonas  cepacia, 
Pseudomonas  maltophiha,  Pseudomonas  aeru- 
ginosa, Pseudomonas  putida,  Pseudomonas  stut- 
zeri,  Herella  vaginicola,  Cram-negative  bacteria, 
Nucleic  acids,  Guanine,  Guanosine,  Uric  acid, 
Nucleoside  phosphotransferase,  Serratia  mar- 
cescens,  Pseudomonas  pseudomallei,  Pseu- 
domonas mallei,  Pseudomonas  diminuta,  Pseu- 
domonas fragi,  Pseudomonas  alcaligenes,  Pseu- 
domonas odorans,  Pseudomonas  denitrificaus,  Al- 
caligenes faecalis,  Bordetella  bronchiseptica, 
Mima  polymorpha,  Moraxella  osloensis,  Agars, 
Culture  media,  Mima,  Differential  media. 

A  rapid  and  easy  to  perform  procedure  for  deter- 
mining the  nucleic  acid  enzyme  reactions  of  intact 
bacterial  cells  was  developed.  Overnight  organism 
growth  on  triple  sugar  agar  was  tested  for 
nucleoside  phosphotransferase,  nucleosidase,  and 
nucleotidase  activity.  Reaction  products  were  de- 
tected by  means  of  thin-layer  chromatography  and 
fluorescence.  Characteristic  patterns  were  seen 
with  certain  strains  of  nonf ermentative  gram-nega- 
tive bacteria,  which  indicated  that  these  tests 
could  aid  in  classification  and  identification  of  EO- 
1  group,  Pseudomonas  multivorans,  Pseudomonas 
cepacia,  Pseudomonas  maltophilia,  certain  other 
Pseudomonas  species,  and  Herellea  vaginicola. 
(Mortland-Battelle) 
W72-09408 


NUCLEAR  MAGNETIC  RESONANCE  STUDY 
OF  INTERACTION  BETWEEN  ANIONIC  AND 
NONIONIC  SURFACTANTS  IN  THEIR  MIXED 
MICELLES, 

Kao    Soap    Co.,    Wakayama    (Japan).    Industrial 

Research  Lab. 

F.  Tokiwa,  and  K.  Tsujii. 

Journal  of  Physical  Chemistry,  Vol  75,  No  23,  p 

3560-3565,  November  11, 1971.  5  fig,  1  tab,  13  ref. 

Descriptors:  'Nuclear  magnetic  resonance,  Spec- 
troscopy, Linear  alkylate  sulfonates,  Ethers,  Or- 
ganic compounds,  Anions,  Physicochemical  pro- 
perties, Aqueous  solutions,  'Surfactants. 
Identifiers:  'Micelles,  'Nonionic  surfactants, 
'Anionic  surfactants,  'Chemical  interaction,  Sodi- 
um dodecyl  sulfate,  Sodium  para-octylbenzenesul- 
fonate,  Dodecyl  polyoxyethylene  ethers. 


The  nmr  spectra  of  aqueous  solutions  of  nonionic 
surfactants,  dodecyl  polyoxyethylene  ethers 
(C12POE)  with  different  number  of  oxyethylene 
units,  were  measured  in  the  presence  of  anionic 
surfactants,  sodium  dodecyl  sulfate  (NaC12S)  and 
sodium  p-octylbenzenesulfonate  (NaC8BS),  at  dif- 
ferent molar  ratios  of  anionic/nonionic  surfactant. 
When  NaC8BS  is  added  to  C12POE  solutions,  the 
peak  due  to  protons  of  the  polyoxyethylene  chain 
of  C12POE  shifts  to  a  higher  magnetic  field,  the  ex- 
tent of  the  upfield  shift  depending  on  the  polyox- 
yethylene chain  length  of  C12POE  and  the  mixing 
ratio  of  NaC8BS/C12POE.  However,  this  peak 
remains  at  the  same  position  and  shows  no  re- 
markable change  on  addition  of  NaC12S.  The  up- 
field  shift  of  the  polyoxyethylene  peak  caused  by 
addition  of  NaC8BS  is  ascribed  to  an  interaction 
between  the  polyoxyethylene  chain  of  C12POE 
and  the  benzene  ring  of  NaC8BS  in  their  mixed 
micelle.  This  interaction  has  been  discussed  in 
relation  to  the  polyoxyethylene  chain  length  of 
C12POE  and  the  mixing  ratio  of  NaC8BS/C12POE. 
In  the  mixed  micelle,  the  number  of  CI2POE 
molecules  influenced  by  one  NaC8BS  molecule 
was  calculated  to  be  0.6-1.6,  depending  on  the 
polyoxyethylene  chain  length  and  nearly  constant 
for  C12POE  with  oxyethylene  units  larger  than 
about  9.  The  number  of  oxyethylene  units  in- 
fluenced by  the  benzene  ring  of  NaC8BS  was  esti- 
mated to  be  about  9.  (Mackan-Battelle) 
W72-09410 


A  CRITICAL  STUDY  OF  SOME  PARAMETERS 
IN  QUANTITATIVE  IN  SITU  INVESTIGATIONS 
OF  THIN-LAYER  CHROMATOGRAPHY  BY 
LIGHT  ABSORPTION  METHODS, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Chemistry. 

R.  W.  Frei. 

Journal  of  Chromatography,  Vol  64,  No  2,  p  285- 

295,  February  2,  1972.  5  fig,  2  tab,  15  ref. 

Descriptors:  'Chromatography,  'Cobalt, 

'Analytical  techniques,  Spectrophotometry, 
Evaluation,  'Ions,  Measurements,  Performance. 
Identifiers:  'Thin  layer  chromatography, 
Reflectance  measurement,  Transmission  measure- 
ment, Double  beam  detection,  4-  (2-thiazolylazo)- 
resorcinol.  Visible  spectrum.  Errors. 

Cobalt  (II)  ions  were  separated  on  silica  gel  layers 
and  sprayed  with  4-  (2-thiazolylazo)  resorcinol 
(TAR).  The  resulting  complex  is  purple  on  a  yel- 
low-orange background,  providing  a  stable  com- 
pound which  absorbs  in  the  visible  spectrum. 
Chromatograms  containing  light  spots  of  0.2 
micrograms  of  Co  (II)  were  scanned  as  TAR  com- 
plexes at  580  nm  (after  spraying)  for  both  trans- 
mission and  reflection  modes  using  a  Zeiss  chro 
matogram  spectrophotometer.  Relative  standarc 
deviation  was  4  percent  for  the  transmission  mea- 
surements and  2  percent  for  reflectance  measure- 
ments. A  double-beam  Farrand  VIS-UV  spec 
trophotometer  technique  displayed  superior  detec 
tion  reproducibilities  compared  to  a  single-beam 
mode  (1.5  percent  S.D.:  3.5  percent  S.D.).  Errors 
can  be  expected  to  be  in  the  2-5  percent  range 
Chromatographic  rather  than  instrument 
parameters  are  likely  to  be  responsible  for  error} 
of  this  magnitude.  It  was  concluded  tha 
reflectance  spectroscopy  is  truly  a  quantitativ 
method  found  to  be  superior  to  transmission  mea 
surements  for  the  in  situ  evaluation  of  thin  laye 
chromatography.  This  view  is  contrary  to  sever 
others.  (Mackan-Battelle) 
W72-09411 


VOLTAMMETRIC  MEASUREMENT  OF  ZIN< 
IN  THE  NORTHEASTERN  TROPICAL  PACDTK 
OCEAN, 

Washington   Univ.,   Seattle.   Dept.   of   Oceanoj 

raphy. 

A.  Zirino,  and  M.  L.  Healy. 

Limnology  and  Oceanography,  Vol  16,  No  5, 

773-778,  September  1971.  3  fig,  2  tab,  9  ref. 

Descriptors:     'Zinc,     'Sea     water,     'Analytic 
techniques,  'Pacific  Ocean,  Hydrogen  ion  concei 
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tration,  Sampling,  Water  analysis,  Separation 
techniques,  Heavy  metals,  'On-site  tests. 
Identifiers:  Voltammetry,  Differential  anodic 
stripping  voltammetry,  On-board  tests,  Precision, 
Electrochemistry,  Sample  preparation,  Dropping 
mercury  electrodes. 

Relative  zinc  concentrations  in  the  upper  1000  m 
of  the  northeastern  tropical  Pacific  Ocean  were 
measured  by  pH-controlled  differential  anodic 
stripping  voltammetry  aboard  ship.  With  this 
method,  a  25  ml  seawater  sample  is  placed  in  an 
electrolytic  cell  and  purged  of  oxygen,  lowering 
the  pH  to  about  5.6.  Zinc  and  other  metals  in  the 
sample  are  electroplated  into  a  hanging  mercury 
drop  electrode  for  5  to  15  minutes.  After  deposi- 
tion, the  reduced  metals  in  the  amalgam  are  ox- 
idized and  the  resulting  diffusion  currents  are  mea- 
sured. The  current  peak  at  approximately  minus  1 
V  versus  a  saturated  calomel  electrode  is  propor- 
tional to  the  amount  of  zinc  plated  into  the  drop 
and  the  zinc  concentration  in  solution.  The  process 
is  repeated  with  a  zinc  standard  added  and  the  zinc 
concentration  of  the  sample  is  obtained  from  a 
ratio  of  the  zinc  peak  current  of  the  sample  to  that 
of  the  sample  plus  standard.  This  apparatus  func- 
tions well  at  sea;  the  analysis  is  relatively  fast;  no 
reagents  are  required;  and  pre  concentration  is  not 
necessary.  However,  precision  is  poor  at  sea  and 
direct  comparison  with  other  methods  is  not  possi- 
ble. In  the  work  reported  here,  waters  above  125  m 
were  significantly  lower  in  zinc  than  those 
between  125  and  1000  m.  A  substantial  portion  of 
the  zinc  appeared  to  be  absorbed  on  particulate 
matter  greater  than  0.45  microns.  (Mortland-Bat- 
teUe) 
W72-09413 


SELECTIVITY  OF  CYCLIC  POLYETHER  TYPE 
LIQUID  MEMBRANE  ELECTRODES, 

State   Univ.   of   New   York,   Buffalo.   Dept.   of 

Chemistry. 

G.  A.  Rechnitz,  and  E.  Eyal. 

Analytical  Chemistry,  Vol  44,  No  2,  p  370-372, 

February  1972. 1  fig,  4  tab,  13  ref. 

Descriptors:  'Electrodes,  Analytical  techniques, 
•Electrochemistry,  *Ions,  Cation  adsorption,  Al- 
kali metals,  Alkaline  earth  metals,  Cesium,  Potas- 
sium, Sodium,  Ammonia,  Selectivity,  Attractants, 
Application  methods,  Potentiometric  level,  Elec- 
trical properties.  Estimating  equations,  Organic 
compounds. 

Identifiers:  'Cyclic  polyethers,  'Liquid  membrane 
electrodes,  Crown  compounds,  Barium,  Rubidi- 
um, Strontium,  Formation  constants,  Selectivity 
coefficients,  Dicyclohexyl-18-crown-6,  Dibenzo- 
18-crown-6,  Dibenzo-30-crown-10,  Dibenzo-15- 
crown-5,  Tetrahydrofuran,  Nitrobenzene,  Ion 
selective  electrodes. 

Crown  compounds  (cyclic  polyethers)  may  serve 
as  neutral  carrier  compounds  in  the  membrane 
phase  of  ion  selective  liquid  membrane  electrodes 
based  on  their  ability  to  solubilize  inorganic  salts 
in  organic  solvents.  These  compounds  form  com- 
plexes which  accomodate  the  metal  ion  within  the 
ring  cavity  after  partial  or  complete  desolvation. 
Cyclic  polyethers  tested  were  dicyclohexyl-18- 
crown-6,  dibenzo-18-crown-6,  dibenzo-30-crown- 
10,  and  benzo-15-crown-5.  Metal  ion  chloride  salts 
of  potassium,  rubidium,  ammonia,  cesium,  sodi- 
um, barium,  and  strontium  were  complexed  with 
the  crown  compounds.  Formation  constants  were 
measured,  using  a  Coming  Model  476220  cation 
sensitive  glass  electrode,  by  constructing  the  ap- 
propriate metal  ion  calibration  curve  and  then  ad- 
ding ligand  to  the  solution  without  removing  the 
electrode.  Selectivity  coefficients,  with  respect  to 
the  potassium  ion,  were  determined  by  equipoten- 
tial  and  equal  concentration  methods.  Barium  was 
used  as  a  reference  in  tests  of  alkaline  earths.  Data 
led  to  the  approximation:  K  sub  sel  1,2  is  approxi- 
mately equal  to  K  sub  f  1/K  sub  f  2,  where  K  sub 
sel  1 ,2  is  the  potentiometric  selectivity  coefficient 
for  the  electrode's  response  to  ion  1  over  ion  2, 
»nd  K  sub  f  1  and  K  sub  f  2  are  equilibrium  forma- 
tion constants  for  complexes  between  the  carrier 


entity  and  ion  1  and  2.  Thus,  it  is  possible  to  pre- 
dict selectivity  properties  of  suitable  neutral  carri- 
er electrodes  on  the  basis  of  homogeneous  com- 
plex formation  data  and  formation  constants  from 
electrochemical  data.  Development  of  new  liquid 
membrane  electrodes  and  membrane  phase 
materials  should  proceed  from  these  data. 
(Mackan-Battelle) 
W72-09415 


POSSIBLE  ORIGIN  OF  CLOSTRDDIUM  BOTU- 
LINUM CONTAMINATION  OF  ESKIMO 
FOODS  IN  NORTHWESTERN  ALASKA, 

Arctic     Health     Research     Center,     Fairbanks, 

Alaska. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09417 


HADAMARD-TRANSFORM   SPECTROMETRY: 
A  NEW  ANALYTICAL  TECHNIQUE, 

Spectral  Imaging,  Inc.,  Concord,  Mass. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09418 


ANALYSIS     OF     SMALL     QUANTITIES     OF 

SACCHARIDES  IN  AQUEOUS  EFFLUENTS, 

Salford  Univ.  (England). 

L.  S.  Bark,  R.  L.  Cooper,  and  K.  C.  Wheatstone. 
Water  Research,  Vol.  5,  p  1161-1169,  December 
1971.  3  fig,  2  tab,  17  ref. 

Descriptors:  'Sewage  effluents,  'Gas  chromatog- 
raphy, 'Sewage,  'Chemical  analysis,  Effluents, 
Carbohydrates,  Aqueous  solutions,  Methodology. 
Identifiers:  'Saccharides,  Monosaccharides,  Glu- 
cose, Fructose,  Mannose,  Galactose,  Dis- 
saccharides,  Lactose,  Maltose,  Cellobiose, 
Sucrose,  Precision,  Detection  limits,  Sample 
preparation,  Retention. 

A  proposed  method  for  determining  low  concen- 
trations of  monosaccharides  in  aqueous  solutions 
involves  evaporating  the  sample  to  dryness  under 
reduced  pressure  at  30-35  degrees  C  and  preparing 
saccharide  poly-trimethylsilyl  ethers  for  analysis 
by  gas  chromatography.  Using  a  column  of 
Chromosorb  W  (AW-DCMS)  coated  with  10  per- 
cent FFAP  and  temperature  programming,  the 
monosaccharides  can  be  separated  and  determined 
within  15  minutes.  Disaccharides  must  undergo 
acid  hydrolysis  prior  to  analysis.  Fresh  samples  of 
raw,  settled,  partially  treated,  and  completely 
treated  sewage  were  analyzed  before  and  after 
acid  hydrolysis;  the  latter  resulted  in  an  increase  in 
the  concentration  of  glucose  and  fructose  together 
with  the  appearance  of  other  smaller  peaks.  The 
increase  was  due  to  di-  and  trisaccharide  hydroly- 
sis and  the  peaks,  to  galactose.  Glucose  ranges  in 
raw  sewage  were  1-3  mg/1 ;  in  settled  sewage,  there 
was  0.2-0.3  mg/1  glucose,  less  than  0.2  mg/1  galac- 
tose and  fructose,  and  2-4  mg/1  sucrose.  The 
method  was  accurate  within  plus  or  minus  10  per- 
cent for  1.0  mg/1  glucose.  Repeatability  of  the 
method  was  within  plus  or  minus  five  percent  and 
as  little  as  0.5  mg/1  of  each  saccharide  could  be 
determined.  Detection  limits  were  0.02  mg/1  for 
glucose,  mannose  and  galactose  and  0.03  mg/1  for 
fructose.  (Holoman-Battelle) 
W72-09419 


MEASUREMENT  OF  ALPHA  PARTICLE 
RADIOACTIVITY  OF  WATER. 

American  Society  for  Testing  and  Materials, 
Philadelphia,  Pa. 

In:  1971  Annual  Book  of  ASTM  Standards,  Part 
23,  Water:  Atmospheric  Analysis,  (ASTM  D  1943- 
66-71)  p. 501-505. 

Descriptors:  'Measurement,  'Radioactivity, 
'Water  pollution,  'Water  pollution  sources, 
'Standards,  Materials,  Materials  testing.  Instru- 
mentation, Control,  'Water  analysis. 


This  method  covers  the  measurement  of  alpha  par- 
ticle activity  of  water.  It  is  applicable  to  alpha  em- 
miners  having  energies  above  3.9  MeV  and  at  ac- 
tivity levels  above  0.5  pCi/ml  of  radioactively 
homogeneous  water.  The  method  is  not  applicable 
to  samples  containing  alpha-emitting  radioele- 
ments  that  are  volatile  under  conditions  of  the 
analysis.  The  method  can  be  used  for  either  ab- 
solute or  relative  determinations.  In  tracer  work, 
the  results  may  be  expressed  by  comparison  with  a 
standard  that  is  defined  to  be  100  percent.  For 
radioassay,  data  may  be  expressed  in  terms  of 
alpha  disintegration  rates  after  calibration  with  a 
suitable  standard.  (Houser-ORNL) 
W72-09421 


STANDARD  METHOD  OF  TEST  FOR 
RADIONUCLH)ES  OF  RADIUM  IN  WATER. 

American  Society  for  Testing  and  Materials, 
Philadelphia,  Pa. 

In:  1971  Annual  Book  of  ASTM  Standards,  Part 
23.  Water:  Atmospheric  Analysis.  (ASTM  D-2460- 
70)  p.  659-663. 

Descriptors:  'Measurement,  'Radioactivity, 
'Radium,  'Water  pollution,  'Standards,  'Water 
pollution  sources,  Materials,  Materials  testing, 
'Water  analysis. 

This  method  covers  the  separation  of  dissolved 
radium  from  water  for  the  purpose  of  measuring 
its  radioactivity.  While  all  radium  isotopes  are  in- 
cluded, the  method  is  limited  to  alpha-emitting 
radioisotopes  by  choice  of  radiation  detector.  The 
most  important  of  these  isotopes  are  radium-223, 
radium-224,  and  radium-226.  The  lower  limit  of 
concentration  to  which  this  method  is  applicable  is 
1  pCi/liter;  it  may  be  applied  to  higher  concentra- 
tion by  reduction  of  sample  size.  This  method  may 
be  used  for  absolute  measurements  by  calibrating 
with  a  suitable  alpha  emitting  radioisotope  such  as 
radium-226,  or  for  relative  methods  by  comparing 
measurements  with  each  other.  Mixtures  of  radi- 
um isotopes  may  be  reported  as  equivalent  radi- 
um-226. Information  is  also  provided  from  which 
the  relative  contributions  of  radium  isotopes  may 
be  calculated.  (Houser-ORNL) 
W72-09422 


STANDARD  METHOD  OF  TEST  FOR 
RADIOACTIVE  CESIUM  IN  WATER. 

American  Society  for  Testing  and  Materials, 
Philadelphia,  Pa. 

In:  1971  Annual  Book  of  ASTM  Standards,  Part  23 
-  Water:  Atmospheric  Analyses.  ASTM  D-2577- 
69,  p.  682-685. 

Descriptors:  'Measurement,  'Radioactivity, 
'Cesium,  'Water,  'Standards,  'Water  Pollution, 
Water  pollution  sources,  Material,  Materials  test- 
ing, 'Water  analysis. 

This  method  covers  the  determination  of  radioac- 
tive cesium  in  water  in  concentrations  greater  than 
1  uCi/liter.  Concentration  of  the  sample  may  be 
used  in  some  cases  to  increase  the  sensitivity  of 
the  method.  This  method  is  not  applicable  to  artifi- 
cial brine  samples  containing  more  than  two  mil- 
liquivalents  of  sodium  and  free  acid  in  the  I -ml 
aliquot  used  for  extraction.  The  method  may  be 
used  either  for  absolute  measurements  by  calibrat- 
ing the  nuclear  radiation  dector  with  a  standard 
cesium  radioisotope  of  the  same  mass,  or  for  rela- 
tive measurements  by  comparing  a  series  of  mea- 
surements to  each  other.  The  method  is  limited  to 
the  cesium  isotopes  of  mass  134,  136,  137,  and  138. 
The  6-day  isotope  of  mass  132  could  interfere  but 
would  generally  not  be  present  in  significant 
amounts  in  samples  containing  the  fission  product 
isotopes.  (Houser-ORNL) 
W72-09423 
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RADIOACTIVE  FALLOUT  IN  AIR  AND  RAIN 

(RESULTS  TO  MIDDLE  TO  1971), 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

R.  S.  Cambray,  E.  M.  R.  Fisher,  W.  L.  Brooks, 

and  D.  H.  Pierson. 

Available  from  NTIS,  Springfield,  Va.  as  AERE- 

R-6923,     $3.00     papercopy,     $0.95     microfiche. 

Atomic  Energy  Research  Establishment  report  no. 

R-6923,Nov.  1971,  53  p. 

Descriptors:  'Monitoring,  'Nuclear  explosions, 
•Fallout,  'Precipitation  (Atmospheric),  'Radioac- 
tivity, 'Strontium,  'Cesium,  Testing,  Water  pollu- 
tion, Air  pollution,  Soil  contamination,  Sampling, 
Analytical  techniques. 

Identifiers:  United  Kingdom,  France,  China, 
Nuclear  detonations,  Military  considerations, 
Concentration. 

Samples  of  atmospheric  dust  and  rainwater  have 
been  collected  from  the  United  Kingdom  and  el- 
sewhere. Results  are  presented  of  analyses  of 
these  samples  for  various  fission  products  and  cer- 
tain other  radionuclides.  The  concentrations  of  the 
long-lived  fission  products  in  air  and  rain  in  the 
United  Kingdom  were,  in  the  first  half  of  1971, 
similar  to  those  for  the  first  half  of  1970.  In  the 
summer  of  1971,  the  Chinese  explosion  of  14th  Oc- 
tober, 1970  contributed  about  60%  of  the  long- 
lived  activity,  which  continued  at  about  one-tenth 
of  the  levels  reached  in  1963-64.  There  has  been  lit- 
tle change  in  the  rates  of  deposition  of  CS-137  and 
Sr-90  since  1966;  the  injection  into  the  strato- 
sphere of  debris  from  Chinese  nuclear  explosions, 
in  each  of  the  years  1967-1970  inclusive  has 
counter  balanced  the  deposition.  An  estimate  is 
made  of  the  world-wide  deposition  of  Sr-90  in  rain 
to  the  end  of  1970;  the  cumulative  deposition  has 
remained  substantially  constant  since  1966.  Mea- 
surements in  air  in  the  southern  hemisphere  show 
that  in  mid- 1971,  about  60%  of  the  long-lived  ac- 
tivity was  contributed  by  the  French  tests  held  in 
the  South  Pacific  in  1970.  (Houser-ORNL) 
W72-09425 


ENVIRONMENTAL  RADIOACTIVITY  IN  NEW 
ZEALAND.  QUARTERLY  REPORT,  OCT.-DEC. 
1970. 

National  Radiation  Lab.,  Christchurch  (New  Zea- 
land). 

Available  from  NTIS  as  NRL-F-42;  $3.00  paperco- 
py; $0.95  microfiche.  Report  NRL-F-42,  1970,  16p. 

Descriptors:    'Air   pollution,    'Water   pollution, 

'Water  pollution  sources,  'Fallout,  'Precipitation 

(Atmospheric),     'Nuclear    explosions,     Testing, 

Evaluation. 

Identifiers:  Military  consideration,  Concentration, 

'France,  'New  Zealand. 

The  results  of  routine  monitoring  of  fallout  in  New 
Zealand  during  the  fourth  quarter  of  1970  are 
presented  and  include  measurements  of  the  total 
beta  activity  of  atmosphere  and  rainwater  sam- 
ples, 90Sr  content  of  rainwater,  and  the  137Cs  and 
90Sr  contents  of  milk.  The  amount  of  radioactive 
fallout  measured  increased  due  to  the  1970  French 
nuclear  tests,  but  the  levels  of  radioactivity  do  not 
constitute  a  public  health  hazard  since  the  level 
measured  for  each  location  is  a  small  fraction  of 
permissible  levels  of  radioactivity  for  continuous 
consumption  by  the  general  population.  (Houser- 
DRNL) 
W72-09429 


RAPID  METHODS  FOR  MEASURING 
RADIOACTIVITY  IN  THE  ENVntONMENT. 

International  Atomic  Energy  Agency,  Vienna 
(Austria). 

Available  from  UNIPUB,  New  York,  N.Y.  as 
STI/PUB/289  for  $25.00.  Proceedings  of  the  Inter- 
national Symposium  on  Rapid  Methods  for  Mea- 
surement of  Radioactivity  in  the  Environment, 
Neuheberg,  5-9  July  1971  CONF  710705, 967p. 


Descriptors:  'Monitoring,  'Radioactivity,  'Mea- 
surement, 'Analytical  techniques,  'Public  health, 
Organizations,  Administrative  agencies,  Technical 
socities,  Environment. 

Identifiers:  Rapid  methods,  Emergency  monitor- 
ing. 

The  International  Symposium  on  Rapid  Methods 
for  Measurement  of  Radioactivity  in  the  Environ- 
ment was  held  at  Neuherberg  near  Munich, 
Federal  Republic  of  Germany,  from  5  to  9  July 
1971.  It  was  organized  by  the  Government  of  the 
Federal  Republic  of  Germany  in  co-operation  with 
the  Gesellschaft  fur  Strahlen-und  Umwelt- 
forschung  mbh  Munchen,  and  with  the  co-spon- 
sorship of  the  International  Atomic  Energy  Agen- 
cy. The  Symposium  was  attended  by  about  200 
participants  representing  nearly  30  countries  and 
six  international  organizations.  Apart  from  12  in- 
vited papers,  43  papers  were  presented  orally  and, 
because  of  the  unexpectedly  large  number  of 
papers  submitted,  21  were  read  by  title  only.  All 
these  papers,  together  with  the  discussions,  are 
published  in  this  volume.  Among  the  topics 
covered  in  the  Symposium  were  chemical  and 
physical  laboratory  methods;  field  methods;  nor- 
mal and  emergency  surveillance;  and  data  evalua- 
tion. The  meeting  concluded  with  a  panel  on  future 
developments.  (See  W72-09438  thru  W72-09457) 
(Houser-ORNL) 
W72-09437 


THE  NUCLEAR  POWER  INDUSTRY'S  NEED 
FOR  RAPID  AND  ACCURATE  ESTIMATION 
OF  RADIOACTIVITY  IN  THE  ENVIRONMENT, 

National  Radiological  Protection  Board,  Harwell 

(England). 

P.M.Bryant. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705  p  33-42  Report  No.  IAEA-SM- 

148-6). 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
'Radioactivity,  'Fallout,  Water  pollution,  Water 
pollution  sources,  'Air  contamination,  'Soil  con- 
tamination, Fuels,  Nuclear  energy,  Meteorology, 
Public  health,  Food  chains,  Water,  Milk,  Dairy  in- 
dustry, Iodine,  Environment. 
Identifiers:  Emergency  monitoring,  Nuclear  fuels, 
United  Kingdom. 

The  quantity  and  nature  of  postulated  radioactive 
releases  from  present  and  future  reactor  types  are 
examined.  The  relative  significance  of  various 
routes  of  radiation  exposure  of  members  of  the 
public  due  to  these  postulated  releases  is 
described.  Special  attention  is  paid  to  the  availa- 
bility and  feasibility  of  counter  measures  to  reduce 
or  prevent  radiation  exposure  of  the  public.  Rapid 
and  accurate  analysis  of  radioactivity  in  the  en- 
vironment is  likely  to  be  of  little  more  value  than 
methods  already  available  unless  counter  mea- 
sures can  be  taken.  Conversely,  if  counter  mea- 
sures are  urgently  required,  results  must  be  availa- 
ble quickly  and  be  meaningful.  The  difficulties  in- 
herent in  sampling  and  interpretation  of  results  are 
discussed.  Failure  of  a  transport  container  in- 
volves special  problems  as  there  may  be  no  skilled 
personnel  in  attendance  and  it  may  be  difficult  to 
get  any  measurement  at  all.  The  problems  are  ex- 
amined with  reference  to  present-day  and  possible 
future  irradiation  fuel  transport  requirements.  It  is 
concluded  that  there  is  only  a  limited  range  of 
counter  measures  for  which  rapid  and  accurate 
methods  of  measurement  in  the  environment  are 
likely  to  be  justified.  (See  also  W72-09437) 
(Houser-ORNL) 
W72-09438 


COBALT  SULPHIDES,  AN  EFFECTIVE  COL- 
LECTOR FOR  RADIO-RUTHENIUM  COM- 
PLEXES IN  SEA-WATER, 

Institute  of  Public  Health,  Tokyo  (Japan). 

N.  Yamagata,  and  K.  Iwashima. 

In:  Proceedings  of  an  International  Symposium 

held  in   Neuherberg,   Germany,  July  5-9,   1971, 


'Rapid  Methods  for  Measuring  Radioactivity  in 
the  Environment.'  Conference  710705,  p  85-90 
(Report  no.  IAEA-SM-148-79). 

Descriptors:  'Measurement,  'Ruthenium, 
•Radioactivity,  'Cobalt,  'Sulfides,  'Monitoring, 
'Analytical  techniques,  Marine  water,  Water  pol- 
lution, Water  pollution  sources. 
Identifiers:  *Concentration,  'Rapid  measurement. 
Emergency  monitoring. 

Collection  of  radioruthenium  in  different  chemical 
states  in  sea-water  has  been  studied  for  the  pur- 
pose of  monitoring.  About  0.5  to  1.0  mg  of  cobalt 
(II)  carrier  was  added  to  100  ml  of  sea-water,  fol- 
lowed by  the  addition  of  ammonium  hydroxide 
and  thioacetamide.  Cobalt  sulphide  was 
precipitated  homogeneously  at  a  pH  range  of  9.0  to 
9.5  by  heating  the  mixture  for  about  1  h  at  90  to  95 
deg  C.  All  the  ruthenium  chloro-.nitrosyl-rutheni- 
um  chloro-  and  nitrosylruthenium  nitro-complexes 
were  effectively  recovered.  The  precipitate  of 
cobalt  sulphide  is  easily  filterable  and  served  for 
gamma  spectrometric  determination.  Figures  for 
the  effect  of  pH  and  amount  of  cobalt  on  the 
recovery  are  given.  (See  also  W72-09437)  (Houser- 
ORNL) 
W72-09439 


RAPID  AND  SIMPLE  DETERMINATION  OF 
59FE,  60CO,  6SZN,  137CS,  AND  9SZR  IN  CON- 
CENTRATED SALTS  SOLUTIONS, 

National  Inst,  of  Radiological  Sciences,  Tokyo 

(Japan). 

S.  Kawamura,  S.  Shibata,  and  K.  Kurotaki. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971, '  Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  119-129  (Report  no.  IAEA- 

SM-148-31). 

Descriptors:  'Monitoring,  'Measurement, 
•Marine  water,  'Analytical  technique,  'Chro- 
matography, 'Ion  exchange,  Chemical  reactions. 
Separation  techniques,  Water  pollution,  Water 
pollution  sources. 

Identifiers:  Concentration,  Elements  and  isotopes, 
Rapid  method.  Emergency  monitoring. 

An  inorganic  ion-exchange  chromatography  com- 
bined with  a  Ge  (Li)  detector  to  determine  59Fe, 
60Co,  65Zn,  95Zr  and  137Cs  in  sea-water  rapidly  is 
described.  One  litre  of  sea-water  (with  hydrochlo- 
ric acid  to  make  0.1  M/l)  spiked  with  59Fe,  60Co 
65Zn,  95Zr,  137Cs,  85Sr,  106Ru  and  144Ce  was 
passed  through  a  zirconium  ferrocyanide  (ZrFe 
column  at  a  flow  rate  of  0.2  litre/hr.  ZrFe  was  dis 
solved  with  60  ml  of  25%  EDTA  4  Na  solution,  fol 
lowed  by  evaporation  of  the  aliquot.  By  measuring 
the  radioactivity  of  each  nuclide  with  the  Ge  (Li 
detector,  it  was  found  that  recoveries  of  95.3, 95.1: 
95.4,  97.5,  94.9,  0.9,  1.8  and  2.2  were  achieved  fo 
59Fe,  60Co,  65Zn,  95Zr,  137Cs,  85Sr,  106Ru  ant 
144Ce  respectively.  The  method  is  applicable  ti 
the  determination  of  59Fe,  60Co,  65Zn,  95Zr  am 
137Cs   in    1    litre    of    sea-water.   The    time    fo 
complete  operation  was  from  7  to  8  h.  When  sodi 
um  zinc  ferrocyanide  combined  with  a  zirconiuc 
ferrocyanide    (NaZnFe    ZrFe)    column    (100-20 
mesh,  1.5  x  5  cm)  was  used  at  a  low  rate  of  0. 
litre/h,  recoveries  were  found  to  be  95.7,  95.( 
95.0,  64.1,  96.8,  0.9,  1.6  and  1.1%  for  59Fe,  60Cc 
65Zn,  95Zr,  137Cs,  85Sr,  106Ru  and  144Ce  respec 
tively.  2.5  or  3  h  is  enough  to  complete  the  open 
tion.  Therefore,  apart  from  95Zr,  the  method  i 
more  rapid  than  the  ZrFe  method  and  recoil 
mendable  for  determining  59Fe,  60Co,  65Zn  an 
137Cs.  Chemical  properties,  adsorption  rates  ft  i 
radionuclides,  distribution  coefficients  in  concei 
trated     salts     solution     and     the     km-exchanf 
behaviour  of  ZrFe  are  described.  (See  also  W7 
09437)  (Houser-ORNL) 
W72-09440 


DETERMINATION    OF    PLUTONIUM    IN    E! 
VIRONMENTAL  SURVEDLLANCF.  SAMPLES, 

Gesellschaft  fuer  Kernforschung  m.b.H.,   Ka 
sruhe  (West  Germany). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


H.Schuttelkopf. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  183-200,  (Report  IAEA-SM- 

148-61). 

Descriptors:  'Monitoring,  'Environment,  'Mea- 
surement, 'Sampling,  'Chemical  analysis,  'Plu- 
tonium, Analytical  techniques,  Soil  analysis,  Sedi- 
mentation, Water  pollution,  Water  pollution 
sources. 

Identifiers:  Concentration,  Rapid  method,  Emer- 
gency monitoring. 

Because  of  the  large  number  of  samples  to  be  in- 
vestigated for  239Pu  within  the  environmental  sur- 
veillance program,  a  new  analytical  procedure  was 
developed.  It  offers  a  considerable  saving  in  time. 
About  5  1/2  h  are  needed  for  the  working  operation 
from  the  disintegration  solution  to  the  processed 
sample.  Eight  to  ten  analyses  can  be  performed  by 
the  operator  daily.  The  analytical  procedure  con- 
sists in  the  separation  of  plutonium  by  co- 
precipitation  with  lanthanfluoride  and  subsequent 
extraction  by  TTA/benzene  solution.  A  considera- 
ble improvement  in  the  mean  error  of  the  single 
results  was  achieved.  The  analytical  procedure 
described  gives  a  yield  of  about  80%,  if  all  single 
steps  for  the  samples  mentioned  are  optimized.  In- 
terferences by  the  high  potassium  content  of  plant 
ashes  and  by  the  fairly  considerable  manganese 
content  of  fir  needles  were  removed.  The  purifica- 
tion of  the  lanthanum  carrier  and  the  preparation 
and  purification  of  236Pu  are  described.  The 
decontamination  factors  for  polonium,  radium, 
thorium  and  americium  are  reported.  After  a  cor- 
responding disintegration,  the  procedure  can  be 
applied  to  all  environmental  surveillance  samples 
(vegetation,  mud,  plankton  samples,  evaporated 
precipitates,  dust  filters).  (See  also  W72-09437) 
(Houser-ORNL) 
W72-09441 


RAPID  IDENTIFICATION  AND  DETERMINA- 
TION OF  ALPHA  EMITTERS  IN  ENVIRON- 
MENTAL SAMPLES, 

Idaho    Operations    Office    (AEC),    Idaho    Falls. 

Health  Services  Lab. 

C.  W.  Sill,  and  R.  L.  Williams. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  201-211,  (Report  no.  IAEA- 

SM-148-66). 

Descriptors:  'Monitoring,  'Measurement, 
'Radioisotopes,  'Spectroscopes,  'Analytical 
techniques,  Chemical  analysis,  Water  pollution, 
Water  pollution  sources. 

Identifiers:  Alpha  emitters,  Emergency  monitor- 
ing, Alpha  spectrometry. 

Of  all  radioactive  nuclides,  long-lived  alpha  emit- 
ters have  the  lowest  permissible  levels  in  environ- 
mental samples.  Their  rapid  identification  and 
determination  in  air  dusts,  smears,  water  and  sedi- 
ments are  of  considerable  importance,  particularly 
in  emergencies,  so  that  their  impact  on  the  public 
health  can  be  assessed  and  remedial  action  begun 
without  delay.  For  the  immediate  post-incident  in- 
vestigation, when  time  is  of  prime  importance, 
direct  alpha  spectrometry  on  samples  collected 
and  counted  for  short  periods  is  clearly  indicated. 
Even  though  badly  degraded  from  the  absorber  in- 
variably present,  alpha  spectra  permit  positive  and 
unequivocal  identification  in  most  cases  if  the  in- 
tercept of  the  high-energy  edge  with  the  energy  co- 
ordinate is  used  to  determine  the  energy.  Quantita- 
tive estimates  can  also  be  obtained.  When  chemi- 
cal separations  become  necessary  or  desirable,  the 
sample  is  ashed,  fused  with  potassium  fluoride  and 
transposed  to  a  pyrosulphate  fusion.  The  resultant 
cake  dissolves  completely  in  water  from  which 
small  quantities  of  all  alpha-emitting  elements 
from  lead  through  californium,  except  astatine, 
radon  and  francium,  can  be  precipitated  simul- 
taneously on  barium  sulphate.  The  barium 
sulphate  is  then  reprecipitated  from  an  alkaline 


solution    of    diethylenetriamine-pentaacetic    acid 
with  acetic  acid  leaving  all  alpha-emitting  elements 
except  radium  in  the  filtrate.  (See  also  W72-09437) 
(Houser-ORNL) 
W72-09442 


MONITORING  OF  TRITIUM  UNDER  EMER- 
GENCY CONDITIONS, 

Environmental   Protection   Agency,    Las   Vegas, 
Nev.  Western  Environmental  Research  Lab. 
A.  A.  Moghissi,  E.  W.  Bretthaur,  and  M.  W. 
Carter. 

In:  Proceedings  of  an  International  Symposium 
held  in  Neuherberg  July  5-9,  1971 ,  'Rapid  Methods 
for  Measuring  Radioactivity  in  the  Environment.' 
Conference  710705,  p  263-268,  (IAEA-SM-148-7). 

Descriptors:  'Monitoring,  'Measurement,  'Triti- 
um, 'Radioactivity,  'Analytical  techniques, 
'Radiochemical  analysis,  Iodine,  Water  pollution, 
Water  pollution  sources. 

Identifiers:  Concentration,  Emergency  monitor- 
ing. 

Tritium  monitoring  following  an  inadvertent 
release  subsequent  to  a  nuclear  detonation  or  a 
reactor  accident  may  require  purification  of  the 
collected  water.  The  method  described  consists  of 
a  separation  of  the  major  interfering  radionuclides 
from  the  water  samples  by  coprecipitation  with 
silver  chloride  and  iron-hexacyanoferrate  fol- 
lowed by  a  conventional  distillation.  It  is  demon- 
strated that  this  technique  effectively  removes 
volatile  radionuclides  such  as  radioiodine.  The 
tritium  activity  of  the  water  is  then  determined  by 
liquid  scintillation.  Several  new  liquid  scintillation 
mixtures  are  evaluated  for  this  purpose.  In  particu- 
lar, the  effect  of  naphthalene  and  2,5-bis-2-  (5-tert- 
butylbenzoxazolyD-thiophene  (BBOT)  on  the  per- 
formance of  Triton  N-101-p-xylene  and  other  mix- 
tures has  been  evaluated  and  the  results  are 
discussed.  It  is  recommended  that  all  samples 
suspected  to  contain  fission  and  activation 
products  be  subjected  to  the  above  coprecipita- 
tion. (See  also  W72-09437)  (Houser-ORNL) 
W72-09443 


A  SIMPLE  APPLICATION  OF  LEAST- 
-SQUARES  FITTING  TO  GAMMA  SPEC- 
TROMETRY OF  MARINE  ENVIRONMENTAL 
SAMPLES:  THE  CASE  OF  CESIUM 
RADIONUCLIDES, 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco). 

R.  Fukai,  S.  Ballestra,  and  J.  L.  Rapaire. 
In:  Proceedings  of  an  International  Symposium 
held  in  Neuherberg  July  5-9,  1971 ,  'Rapid  Methods 
for  Measuring  Radioactivity  in  the  Environment.' 
Conference  710705,  p  301-310,  (Report  no.  IAEA- 
SM-148-17). 

Descriptors:  'Monitoring,  'Measurement,  'In- 
strument, 'Oceans,  'Saline  water,  'Sampling, 
'Cesium,  Analytical  techniques,  Radiochemical 
analysis,  Water  pollution,  Water  pollution 
sources. 

Identifiers:  Gamma  spectrometry,  Concentration, 
Emergency  monitoring. 

A  simple  least-squares  fitting  procedure,  using  a 
small  electronic  computer,  has  been  successfully 
applied  to  the  problem  of  resolving  superimposed 
peaks  in  the  gamma  spectra  of  134Cs  and  137Cs. 
With  the  aid  of  rapid  radiochemical  separation 
procedures,  interfering  radionuclides  were 
eliminated  sufficiently  for  accurate  determination 
by  gamma  spectrometry.  The  procedures  used  and 
limiting  conditions  for  the  application  of  this 
technique  to  marine  environmental  samples  are 
described  and  discussed  in  detail.  With  a  pro- 
longed counting  time  and  the  application  of 
statistical  smoothing  technique  for  the  recorded 
spectrogram  the  lower  limit  of  quantitative  mea- 
surements of  mixtures  of  134Cs  and  137Cs  was 
found  to  be  about  1  pCi  of  each  radionuclide  with 
as  associated  error  of  plus  or  minus  20%.  Instru- 
mentation   necessary    to    carry    out    the    above 


procedure    is    discussed.    (See    also    W72-09437) 

(Houser-ORNL) 

W72-09444 


RAPID  DETERMINATION  OF  GAMMA-RAY 
EMITTING  RADIONUCLIDES  IN  WATER 
(SCHNELLE  BESTIMMUNG  GAMMAS 

TRAHLENDER  RADIONUKLIDE  IN  WAS- 
SERN), 

Bundesgesundheitsamt,  Berlin  (West  Germany). 
Institut  fuer  Wasser-,  Boden-,  und  Lufthygiene. 
J.  Arndt,  and  R.  Wolter. 

In:  Proceedings  of  an  International  Symposium 
held  in  Neuherberg  July  5-9,  1971,  Rapid  Methods 
for  Measuring  Radioactivity  in  the  Environment.' 
Conference  710705,  p  311-318  (IAEA-SM-148-78). 

Descriptors:  'Effluents,  'Nuclear  powerplants, 
Water  pollution,  'Water  pollution  sources,  'Mea- 
surement, 'Radioactivity,  Environment,  Public 
health.  Nuclear  meters,  Computers,  Computer 
programs,  Monitoring,  Assay. 
Identifiers:  Concentration,  Gamma  emitters, 
Rapid  method.  Emergency  monitoring. 

As  part  of  a  research  program  performed  for  the 
Bundesministerium  fur  Bildung  und  Wissenschaft, 
waste  waters  of  four  German  nuclear  power  plants 
were  investigated  to  determine  their  content  in 
radioactive  substances  in  order  to  obtain  a  balance 
of  the  different  radionuclides  released  to  the  en- 
vironment. Since  in  general  these  waters  contained 
radionuclides  only  in  small  concentrations,  the 
radioactive  substances  from  the  waste  waters 
were  enriched  by  sorption  on  the  ion  exchanger 
'Lewasorb'.  The  determination  of  the  different 
gamma-ray  emitting  radionuclides  was  achieved 
by  gamma  spectrometric  investigations  by  means 
of  a  semiconductor  detector  and  a  4000-channel 
analyser.  With  an  enrichment  of  the  radionuclides 
from  2  litres  of  water  on  50  ml  of  'Lewasorb',  the 
minimum  detectable  activity  amounts  to  10  to  the 
minus  8th  power  micro  Ci/ml,  when  a  detector 
with  a  sensitive  volume  of  28  cu  cm  and  a  counting 
time  of  1  h  is  used  for  radionuclides,  showing  a 
transition  probability  of  1.  The  gamma  spectrum 
obtained  is  registered  on  punched  tape  and  evalu- 
ated by  a  computer.  The  procedure  is  particularly 
suitable  as  a  rapid  method  in  emergency  situations 
and  permits  a  complete  analysis  of  gamma-ray 
emitting  radionuclides  within  30  min.  (See  also 
W72-09437)  (Houser-ORNL) 
W72-09445 


RAPH)  EVALUATION  OF  RADIOACTIVE  SAM- 
PLES BY  GAMMA-RAY  SPECTROMETRY, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

L.  Salmon,  and  A.  E.  R.  Toureau. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971 ,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  339-355  (Report  no.  IAEA- 

SM-148-55). 

Descriptors:  'Radioactivity,  'Fallout,  'Precipita- 
tion (Atmospheric),  'Monitoring,  'Sampling, 
'Measurement,  Tritium,  Iodine,  Radiochemical 
analysis,  Environmental  control,  Public  health, 
Soil  contamination,  Path  of  pollutants,  Pollutant 
identification,  Assay. 

Identifiers:  Gamma  emitters,  Tantalum,  Gamma 
spectrometer,  Emergency  monitoring,  Europium. 

Gamma-ray  spectrometry  provides  a  convenient 
and  relatively  rapid  means  of  performing  instru- 
mental radiochemical  analysis.  The  technique  is 
used  regularly  at  Harwell  to  estimate  hazards  fol- 
lowing any  incident  believed  to  involve  the  escape 
of  radioactivity.  Spectrometry  may  also  be  used 
for  more  routine  monitoring  of  radioactivity  not 
only  in  the  neighborhood  of  nuclear  establish- 
ments but  of  the  environment  in  general.  Various 
forms  of  gamma-ray  spectrometry  are  described 
briefly  with  examples  of  applications  to  local  en- 
vironmental monitoring.  Since  numerical  methods 
of  analysis  are  used  the  appropriate  data  handling 
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problems  are  discussed.  For  all  samples,  the  time 
and  effort  involved  are  considerably  less  than 
would   be   needed   for  traditional  radiochemical 
analysis.  (See  also  W72-09437)  (Houser-ORNL) 
W72-09446 


ROLE  OF  LOW-BACKGROUND  BETA-RAY 
SPECTROMETERS  FOR  RAPID  ASSAY  OF  EN- 
VIRONMENTAL SAMPLES, 

National  Inst,   of  Radiological  Sciences,  Chiba 

(Japan). 

T.  Maruyama,  E.  Tanaka,  and  T.  Hiramato. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  357-371  (Report  no.  IAEA- 

SM-148-42). 

Descriptors:  *Monitoring,  'Radioactivity,  *Assay, 
*Bioassay,  Water  pollution,  Water  pollution 
sources,  Pollutant  identification,  Radioisotopes, 
Food  chains,  Path  of  pollutants.  Ecology,  Mea- 
surement, Analytical  techniques. 
Identifiers:  Beta  spectrometry,  Monitor 
background,  Emergency  monitoring. 

The  role  of  low-background  beta-ray  spectrome- 
ters ('Pico-Beta')  for  rapid  and  simple  measure- 
ment of  environmental  radioactivity  is  reviewed. 
The  detector  consists  of  a  plastic  scintillation 
counter  and  window  GM  counter  placed  in  the  hol- 
low of  the  scintillator,  and  the  scintillation  pulses 
coincident  with  the  GM  counter  pulses  are 
recorded  by  a  pulse-height  analyser.  The  pulse- 
height  distribution  is  obtained  in  either  a 
logarithmic  or  linear  energy  scale.  The  background 
counting  rate  of  the  spectrometer  is  extremely  low 
and  stable.  It  is  possible  to  use  this  spectrometer 
for  the  following  measurements:  (1)  low-level 
counting  of  a  known  nuclide;  (2)  identification  of 
an  unknown  nuclide;  (3)  checking  of  the 
radiochemical  purity  of  a  sample;  (4)  simplifica- 
tion of  chemical  separation;  (5)  analysis  of  a  mix- 
ture of  radioisotopes  which  cannot  be  separated 
chemically;  (6)  determination  of  equilibrium  ratio; 
(7)  rapid  determination  of  a  short-lived  nuclide. 
Radioactivity  incorporated  in  the  body  may  be 
determined  by  measuring  the  excretion  rate  using 
urine  and/or  blood  samples,  from  which  one  may 
deduce  the  amount  of  activity  in  the  body.  Other- 
wise, in  environmental  measurements  following  a 
criticality  accident,  identification  of  the  con- 
tamination, measurement  of  air-borne  dust  activi- 
ty and  analysis  of  the  contamination  of  important 
foodstuffs  such  as  milk,  water  and  vegetables  are 
of  importance.  (See  also  W72-09437)  (Houser- 
ORNL) 
W72-09447 


DETERMINATION  OF  ENVIRONMENTAL 
RADIOACTIVITY  BY  LIQUD3-SCINTILL- 
ATION  SPECTROMETRY, 

Research  Inst,  of  Veterinary  Medicine,  Brno  (C- 

zechoslovakia). 

H.  Prochazka,  and  R.  Jilek. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971, 'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  373-380  (Report  no.  IAEA- 

SM-148-52). 

Descriptors:  'Monitoring,  'Radioactivity, 
•Radioisotopes,  'Assay,  'Bioassay,  Water  pollu- 
tion, Measurement,  Biological  control,  Pollutant 
identification,  Water  pollution  sources. 
Identifiers:  Concentration,  Alpha  spectrometry, 
Beta  spectrometry,  Emergency  monitoring. 

A  liquid-scintillation  spectrometer  is  used  for  mea- 
suring environmental  radioactivity  induced  either 
by  fall-out  nuclides  or  by  naturally  occurring 
radioactive  elements.  The  resolution  of  59Fe, 
60Co,  90Sr,  90Y,  103Rh,  I37Cs,  147Pm,  210Po, 
210Pb,  210Bi,  226Ra  with  its  short-lived  daughter 
products  and  natural  uranium  can  be  accomplished 
spectrometrically  under  the  conditions  described. 
The  sensitivity  of  the  method  presented  is  better 


than  1.10-12  Ci/1  per  ml  or  g  of  the  sample;  dif- 
ferential relative  counting  efficiency  for  all  these 
nuclides  is  better  than  70%  with  a  background  20 
plus  or  minus  10  counts/min.  An  example  of 
qualitative  and  quantitative  determination  of  the 
nuclides  examined  is  presented  together  with  basic 
mathematical  principles  of  their  calculation.  The 
rapid  method  described  is  suitable  for  measuring 
radioactive  contaminated  waters  as  well  as  biologi- 
cal samples.  The  total  activity  of  every  complex  or 
element  can  easily  be  calculated  from  the  calibra- 
tion curve  constructed  by  measuring  a  descending 
series  of  standard  samples.  This  method  is  well 
suited  to  one-labelled  samples  and  for  mixed  sam- 
ples of  known  composition.  (See  also  W72-09437) 
(Houser-ORNL) 
W72-09448 


APPLICATION    OF    LIQUID    SCDSTILLATION 

SPECTROMETRY    FOR    TOTAL    BETA    AND 

ALPHA  ASSAY, 

New  York  Operations  Office  (AEC),  N.Y.  Health 

and  Safety  Lab. 

D.  C.  Bogen,  and  G.  A.  Welford. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  383-389  (Report  no.  IAEA- 

SM-148-3). 

Descriptors:  'Monitoring,  'Environment,  'Mea- 
surement, 'Assay,  Water  pollution,  Water  pollu- 
tion sources,  'Pollutant  identification,  Radioac- 
tivity, Radioisotopes,  Fallout,  Tritium,  'Spec- 
trometry. 

Identifiers:  Concentration,  'Beta  spectrometry, 
•Alpha  spectrometry,  Emergency  monitoring. 

Total  beta  and  alpha  measurements  have  been  per- 
formed, simultaneously,  by  liquid  scintillation 
spectrometry.  The  beta  measurement  classifies  the 
isotopes  by  energy  discrimination  into  two  catego- 
ries: low  energy  (3H,  etc.)  and  fission  products  or 
activation  products  of  medium-to-high  energy. 
The  alpha  measurement  is  performed  by  ratio 
techniques  since  the  alpha  spectrum  is  located  in 
the  medium  to  high  energy  beta  spectral  region. 
Therefore,  one  measurement  provides  the  follow- 
ing information  for  an  environmental  sample:  (1) 
relative  contribution  of  tritium  and  other  low  ener- 
gy emitters  to  the  total  beta  spectrum:  (2)  contribu- 
tion of  fission  and  activation  products  to  the  total 
beta  spectrum:  and  (3)  total  alpha  activity.  The  ap- 
proximate detection  limits  would  be  0.6  dpm/ml 
for  low  energy  beta,  0.3  dpm/ml  for  high  energy 
beta  and  0.1  dpm/ml  for  alpha.  A  one  sigma 
background  error  as  the  limit,  a  100-min  counting 
time,  a  3-ml  sample  volume  and  an  alpha  content 
of  10%  of  the  total  sample  activity  were  assumed. 
A  description  of  experimental  results,  data 
processing,  application  to  environmental  monitor- 
ing and  comparison  of  this  technique  to  existing 
methods  are  given.  Comparative  results  for 
synthetic  and  environmental  water  samples 
counted  by  conventional  and  liquid  scintillation 
techniques  agree  within  20%  for  different  mixtures 
of  alpha  and  beta.  Comparative  results  for  residue 
and  swipe  samples  agree  within  25%.  (See  also 
W72-09437)  (Houser-ORNL) 
W72-09449 


MEASUREMENTS  OF  89SR  AND  90SR  IN  EN- 
VIRONMENTAL SAMPLES  BY  A  LOW- 
-BACKGROUND  BETA-RAY  SPECTROMETER, 

National  Institute  of  Radiological  Sciences,  Chiba 

(Japan). 

H.  Kamada,  M.  Mita,  and  M.  Saiki. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  427-439  (Report  no.  IAEA- 

SM-148-29). 

Descriptors:  'Monitoring,         'Radioactivity, 

'Radioisotopes,  'Strontium  sampling,  Measure- 
ment, Analytical  techniques,  Assay,  Mathematical 
studies,  'Spectrometers. 


Identifiers:  'Beta  spectrometry,  Emergency  moni- 
toring. Concentration. 

The  direct  quantitative  analysis  of  89Sr  and  90Sr 
has  been  successfully  carried  out  by  low- 
background  beta-ray  spectrometry.  According  to 
this  method  the  90Y  milking  operation  which 
requires  storage  of  SrC03  for  two  weeks  after 
chemical  separation  from  samples,  could  be 
omitted.  Therefore,  many  samples  could  be 
analysed  more  easily  and  quickly.  An  attempt  to 
apply  beta-ray  spectrometry  to  the  survey  of  the 
fall-out  level  radioactivity  was  made.  The  in- 
dividual radioactivities  of  89Sr,  90Sr,  and  90Y  in 
the  sample  were  calculated  by  the  simultaneous 
equation  method  taking  into  consideration  inter- 
ference factors  which  express  the  fractional  con- 
tribution of  the  selected  regions  of  beta-ray  spec- 
tra due  to  89Sr,  90Sr,  and  90Y.  The  amount  of  the 
individual  nuclide  on  the  composite  90Sr  +  90Y  + 
89Sr  spectra,  obtained  by  this  method,  agreed  well 
with  standard  values.  Errors  from  self-absorption 
were  also  corrected.  The  concentration  of  90Sr  in 
soil  samples  determined  by  this  method  agreed 
well  with  conventional  method  results  obtained  by 
this  and  other  laboratories.  The  data  on  various 
kinds  of  environmental  samples  determined  by 
this  method  showed  a  detectable  amount  of  89Sr. 
The  operation  of  chemical  separation  could  be 
shortened  by  this  method,  and  89Sr  and  90Sr  in 
many  environmental  monitoring  samples  could  be 
determined  more  easily  and  more  accurately  in  a 
shorter  time.  (See  also  W72-09437)  (Houser- 
ORNL) 
W72-09450 


A  QUICK  AND  CONVENffiNT  MEASUREMENT 
METHOD  FOR  SURFACE  AND  LIQUID  CON- 
TAMINATION USING  THE  TLD  SYSTEM, 

Oesterreichische         Studiengesellschaft         fuer 

Atomenergie  G.m.b.H.,  Seibersdorf.  Institut  fuer 

Strahlenschutz. 

K.  Naba,  A.  Hefner,  and  C.  Tritremmel. 

In:  Proceedings  on  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  549-563  (Report  no.  IAEA- 

SM-148-69). 

Descriptors:  *Monitoring,  'Environment, 
•Radioactivity,  Water  pollution,  Water  pollution 
sources,  'Nuclear  explosions,  Soil  contamination, 
Fallout,  Food  chains,  PubUc  health,  Measure- 
ment, Instrumentation. 

Identifiers:  Emergency  monitoring,  Environmen- 
tal monitoring,  Concentration,  *TLD  system. 

At  the  present  time  and  in  the  near  future,  un- 
derground nuclear  explosions  will  often  be  used 
for    peaceful    uses    and    sometimes    accidental 
radioactive  contamination  may  occur  in  the  area 
surrounding  an  atomic  power  plant.  These  con- 
taminations will  be  spread  over  a  wide  area  and 
occur  under  different  environmental  conditions.  In 
considering  the  measurement  of  contamination. 
TLD  is  believed  to  be  a  quick  method  in  this  con- 
nection. ATL  material,  LiF:  Mg,  from  a  new  start 
ing    material,    named    NTL-35,    50    series    was 
developed  for  measuring  contamination  quickly  it 
the   field.  The   following  properties   of  NTL-5( 
make  it  suitable  for  field  measurements:  (1)  usabh 
without  annealing  before  irradiation;  (2)  change  it 
response  during  irradiation  below  40  deg  C;  (3)  m 
fading  after  exposure  below  40  deg  C;  (4)  sensitivi 
ty  linear  from  1  mR  to  104  R;  (5)  sensitivity  fo 
beta  radiation  and  small  energy  dependence  fo 
low-energy  photons;  (6)  low  cost.  Some  experi 
mental  measurements  were  made  using  TLD  simu 
lating    surface    and    water    contamination    wit 
several  kinds  of  beta  or  gamma  emitters,  for  exan 
pie  147Pm,  90Sr-90Y,  137Cs,  60Co,  and  the  level 
of  surface  contamination  were  from  10-4  micr 
Ci/cm2  to  10-2  micro  Ci/cm2.  Water  contaminate 
with  the  same  nuclides  at  several  concentratioi 
was  also  investigated.  As  a  result,  NTL-50  froi 
TL  material  seems  to  be  a  suitable  method  fi 
quickly  measuring  surface  contamination  in  tl 
field  but  some  problems  which  arise  from  the  e 
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feet  of  sunlight  and  the  beta  sensitivity  upon  TL 
material  have  not  yet  been  solved.  This  quick 
method  of  using  TLD  may  also  have  applications 
for  monitoring  in  a  radiation  control  area.  (See  also 
W72-09437)  (Houser-ORNL) 
W72-09451 


ENVIRONMENTAL  MONITORING  SYSTEM 
FOR  NUCLEAR  TESTS, 

Environmental  Protection  Agency,  Las  Vegas, 
Nev.  Western  Environmental  Research  Lab. 
M.  W.  Carter,  D.  T.  Wruble,  and  R.  E.  Jaquish. 
In:  Proceedings  of  an  International  Symposium 
held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 
for  Measuring  Radioactivity  in  the  Environment.' 
Conference  710705,  p  575-586  (Report  no.  IAEA- 
SM-148-9). 

Descriptors:  'Monitoring,  'Environment,  'Mea- 
surement, 'Instrumentation,  'Nuclear  explosions, 
'Fallout,  'Soil  contamination,  'Water  pollution. 
Air  pollution,  Water  pollution  sources,  Radioac- 
tivity, Radio  communication  systems,  Sampling, 
Analytical  techniques,  Assay,  Evaluation,  Pollu- 
tant identification,  Data  collections.  Data 
processing.  Data  transmission.  Network,  Public 
health. 

Identifiers:  Emergency  monitoring,  Monitoring 
system,  Aircraft  survey,  Concentration. 

The  extensive  environmental  monitoring  system 
maintained  by  the  Western  Environmental 
Research  Laboratory  for  nuclear  testing  programs 
in  the  United  States  of  America  is  designed  to 
produce  comprehensive  information  and  data  on 
radioactive  contamination  and  exposures  as 
quickly  as  possible.  This  is  accomplished  through 
use  of  aircraft  and  mobile  ground  monitoring 
teams  that  can  make  radiation  measurements  and 
collect  a  variety  of  environmental  samples,  fol- 
lowed by  specially  designed  laboratory  analytical 
procedures  and  data  processing  to  expedite  data 
acquisition.  The  system  can  thereby  provide  rapid 
assessment  of  radioactive  releases  that  may  affect 
a  large  segment  of  the  population  within  the 
western  United  States.  The  information  is  then 
used  to  evaluate  both  short-term  and  long-term  en- 
vironmental and  public  health  implications  of  the 
releases.  Pertinent  information  and  data  are  made 
available  to  various  official  state  and  other  agen- 
cies, and  provisions  are  made  to  effect  protective 
measures  if  these  should  be  deemed  necessary  or 
desirable.  (See  also  W72-09437)  (Houser-ORNL) 
W72-09452 


SAMPLING  AND  ANALYTICAL  SYSTEMS  FOR 
MEASURING  ENVIRONMENTAL  RADIOAC- 
TIVITY, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

J.  J.  Koranda,  P.  L.  Phelps,  L.  A.  Anspaugh,  and 
G.  Holladay . 

In:  Proceedings  of  an  International  Symposium 
held  in  Neuherberg  July  5-9, 1971 ,  'Rapid  Methods 
for  Measuring  Radioactivity  in  the  Environment.' 
Conference  710705,  p  587-614  (Report  IAEA-SM- 
148-36). 

Descriptors:  'Monitoring,  'Environment,  'Ef- 
fluents, 'Nuclear  powerplants,  'Nuclear  explo- 
sions, Fallout,  Sampling,  Analytical  techniques, 
Assay,  Instrumentation,  Tritium,  Vegetation, 
Water  pollution,  Food  chains,  Public  health,  Soil 
contamination,  Animal  populations,  Ecology,  Air 
pollution. 
Identifiers:  Emergency  monitoring. 

Rapid  methods  of  sampling  and  quantitating  air- 
borne tritiated  water,  radioactive  particulates  and 
a  wide  range  of  environmental  samples  have  been 
developed  to  document  the  releases  of  radioactivi- 
ty associated  with  uses  of  nuclear  explosives, 
reactor  operation  and  basic  radioecological  stu- 
dies. Two  types  of  atmospheric  water  samplers 
have  been  used  in  environmental  studies  con- 
ducted in  remote  field  operations.  A  simple  cold- 
pipe  sampler  of  several  designs  employing  either 


LN  or  C02  has  been  used  in  laboratory  studies 
and  field  studies.  A  more  complex  sampler  which 
may  eventually  be  actuated  using  a  column  of 
magnesium  perchlorate  or  molecular  sieve  has  also 
been  used.  A  sampling  and  analytical  system  for 
determining  air  concentrations  of  radioactive  par- 
ticulates has  been  used  successfully  in  several 
types  of  radioecological  studies  associated  with 
nuclear  cratering  experiments,  monitoring  of 
worldwide  and  close-in  fall-out  deposition,  and 
reactor  studies.  A  series  of  automatically 
sequenced  air  pumps  which  draw  air  through  an 
efficient  fibreglass  filter  is  the  basic  component  of 
this  flexible  air  sampling  system.  The  system  may 
be  turned  on  by  radiation  levels  or  by  other  means. 
The  sample  is  assayed  with  a  solid-state  detector 
and  a  4096-channel  pulse  height  analyser.  The  high 
resolution  of  this  spectrometer  permits  quantitat- 
ing 10-20  radionuclides  simultaneously.  Sample 
preparation  techniques  for  a  wide  range  of  en- 
vironmental samples  including  animal  organs, 
vegetation,  and  soil  are  discussed.  (See  also  W72- 
09437)  (Houser-ORNL) 
W72-09453 


AUTOMATIC  MONITORING  METHOD  USING 
BIOLOGICAL  CONCENTRATION  FOR 

MARINE  RADIOACTIVE  CONTAMINATION, 

Tokyo  Univ.  (Japan).  Fisheries  Inst. 

Y.  Hiyama,  M.  Shimizu,  R.  Kuwabara,  and  T. 

Yamamoto. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  627-634  (Report  No.  IAEA- 

SM-148-24). 

Descriptors:  'Monitoring,  'Aquatic  life,  'Marine 
animals,  'Marine  biology,  'Environmental  ef- 
fects, Ecosystem,  Ecology,  Absorption,  Marine 
plants,  Measurement,  Regulation,  Food  chains, 
Public  health,  Japan. 

Identifiers:  Biological  control,  Emergency  moni- 
toring, Automatic  monitoring,  Concentration. 

For  the  continuous  automatic  monitoring  of 
radioactivity  in  coastal  water,  a  scintillation 
counter  in  a  waterproof  container  dipped  in  water 
is  a  possible  method.  A  new  and  efficient  device 
with  a  crown  or  cap  containing  certain  organisms 
at  the  top  of  the  waterproof  counter  head  has  some 
advantages,  and  is  described.  Some  experiments 
with  mussels  and  algae  are  reported;  further  in- 
vestigations with  other  organisms  and  non-biologi- 
cal material,  such  as  ion-exchange  resin,  are  being 
undertaken.  (See  also  W72-09437)  (Houser- 
ORNL) 
W72-09454 


RADIOACTIVE  AND  METALLIC  (COPPER 
AND  ZINC)  POLLUTANTS  IN  THE  SCHELDT 
ESTUARY  (IN  WATER,  SEDIMENT  AND 
SUSPENDED  MATTER),  (LES  POLLUANTS 
RADIOACTD7S  ET  METALLIQUES  (CUIVRE 
ET  ZINC)  DANS  L'ESTUAIRE  DE  L'ESCAUT 
(EAUX,  SEDIMENTS  ET  MATIERES  EN 
SUSPENSION)), 

Institut     Royal     des     Sciences     Naturelles     de 
Belgique,  Brussels. 
E.  Peeters. 

In:  Proceedings  of  an  International  Symposium 
held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 
for  Measuring  Radioactivity  in  the  Environment.' 
Conference  710705,  p  635-647  (Report  No.  IAEA- 
SM-148-21). 

Descriptors:  'Monitoring,  Domestic  water,  Sur- 
face water,  Oceans,  Sea  water,  'Radioactivity, 
'Measurement,  Radioactivity  effects,  Ecology, 
Radioisotopes,  'Copper,  'Zinc,  Mercury,  Lead, 
Sediments. 

Identifiers:  Emergency  monitoring,  Concentra- 
tion, Gamma  spectrometry,  'Scheldt  estuary. 

As  part  of  a  study  of  fresh-water  and  sea-water 
pollutants  and  their  influence  on  the  ecology  of  the 
Belgian  coast,  the  Laboratoire  d'oceanographie 


physique  (Physical  Oceanography  Laboratory)  of 
the  Institut  royal  des  sciences  naturelles  de 
Belgique  (Belgian  Royal  Institute  of  Natural 
Sciences)  has  embarked  upon  a  general  investiga- 
tion of  the  various  radioactive  and  metallic  pollu- 
tants present  in  sediment,  water  and  suspended 
matter  in  the  North  Sea  and  the  Scheldt  Estuary. 
All  the  radioactive  pollutants  in  a  given  part  of  the 
Scheldt  are  being  subjected  to  a  thorough  study. 
The  metallic  pollutants  include  copper  and  zinc, 
for  which  a  fast  determination  method  is  being 
developed.  The  radionuclides  are  being  deter- 
mined by  high-resolution  gamma  spectrometry, 
and  copper  and  zinc  by  atomic  absorption  spec- 
trophotometry. A  similar  method  is  to  be  em- 
ployed later  for  determining  mercury  and  lead  in 
the  same  matrices.  Figures  are  given  for  the  con- 
centration of  the  various  metals  and  radioisotopes 
of  concern.  (See  also  W72-09437)  (Houser-ORNL) 
W72-09455 


RAPID  METHODS  FOR  RADIOACTIVE  EN- 
VIRONMENTAL MONITORING  IN  THE 
FEDERAL  REPUBLIC  OF  GERMANY, 
(SCHNELLMETHODEN  ZUR  UBERWACHUNG 
DER  RADIOAKTIVITAT  IN  DER  BUN- 
DESREPUBLIK  DEUTSCHLAND), 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.,  Neuherberg  bei  Munich  (West  Germany). 
B.  Sansoni. 

In:  Proceedings  of  an  International  Symposium 
held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 
for  Measuring  Radioactivity  in  the  Environment.' 
Conference  710705,  p  655-675  (Report  No.  IAEA- 
SM-148-56). 

Descriptors:  'Monitoring,  'Measurement,  'Fal- 
lout, 'Public  health,  'Dairy  industry,  'Milk, 
'Food  chains,  Analytical  techniques,  Strontium, 
Cesium,  Germany. 

Identifiers:  Concentration,  Spectrometry  (Gam- 
ma), 'Germany. 

In  the  State  Committee  for  Atomic  Energy  of  the 
Federal  Republic  of  Germany  the  subcommittee 
for  radioactive  monitoring  of  food  and  other 
biological  materials  established  in  1966  a  working 
group  on  rapid  methods.  It  had  the  duty  of  assist- 
ing the  stations  in  the  radioactivity  surveillance 
network  to  extend  fall-out  analysis  to  emergency 
situations,  to  study  the  basic  considerations  for 
the  use  of  rapid  methods  in  such  situations,  to 
stimulate  the  development  of  new  rapid  methods 
in  this  field  and  to  evaluate  them  by  intercom- 
parison  runs  between  different  laboratories.  (See 
also  W72-09437)  (Houser-ORNL) 
W72-09456 


RAPID  METHODS  FOR  SPECDJIC 

RADIONUCLIDE  ANALYSIS  AND  THEIR  AP- 
PLICATION TO  AQUATIC  EMERGENCY  CON- 
DITIONS, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft   (England).    Fisheries   Radiobiological 

Lab. 

J.  W.  R.  Dutton,  and  N.  T.  MitcheU. 

In:  Proceedings  of  an  International  Symposium 

held  in  Neuherberg  July  5-9,  1971,  'Rapid  Methods 

for  Measuring  Radioactivity  in  the  Environment.' 

Conference  710705,  p  745-755  (Report  No.  IAEA- 

SM-148-13). 

Descriptors:  'Monitoring,  'Aquatic  life,  Water 
pollution,  Water  pollution  sources,  'Radioactive 
wastes,  'Nuclear  wastes,  'Analytical  techniques, 
Public  health,  Effluents,  Path  of  pollutants,  Ac- 
cidents, Hazards,  Toxicity,  Pollutant  identifica- 
tion, Assay. 

Identifiers:  Emergency  monitoring,  Concentra- 
tion, Rapid  methods. 

The  responsibilities  of  the  Fisheries  Radiobiologi- 
cal Laboratory,  Lowestoft,  include  monitoring  of 
the  aquatic  environment  as  part  of  the  control 
system  to  ensure  safe  disposal  of  liquid  radioac- 
tive waste.  In  addition  to  planned  discharges  this 
responsibility  extends  to  surveillance  of  the  con- 
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sequences  to  the  aquatic  environment  of  nuclear 
accidents.  Laboratory  methods  of  analysis  for  rou- 
tine disposals  have  been  developed  and  many  of 
these  can  be  adapted  for  use  in  emergency  condi- 
tions. Some  methods  are  already  rapid;  others  are 
readily  amenable  to  modification  so  that  a  result  is 
produced  quickly,  in  an  hour  or  so  or  even  less.  A 
range  of  laboratory  analytical  methods  in  current 
use  for  controlled  disposals  is  described,  together 
with  an  account  of  procedures  at  successive  stages 
of  sample  preparation,  chemical  separation  (where 
necessary),  radiometric  measurement  and 
processing  of  data.  They  include  both  manual  and 
automated  procedures,  using  a  range  of  detector 
systems,  and  are  directed  to  estimation  of  specific 
radionuclides.  An  account  is  given  of  how  these 
methods  would  be  applied  in  the  event  of  an  emer- 
gency, and  integrated  with  field  measurement 
techniques.  The  way  in  which  they  would  be 
adapted  to  overcome  limitations  imposed  by  their 
operation  outside  controlled  laboratory  conditions 
and  avoidance  of  any  large  amount  of  costly 
equipment  held  in  readiness  but  idle  most  of  its  life 
is  discussed.  (See  also  W72-09437)  (Houser- 
ORNL) 
W72-09457 


SYSTEM   FOR   MEASURING   ORGANIC   CON- 
TENT OF  WATER, 

Envirotech  Corp.,  Palo  Alto,  Calif.  (Assignee). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09493 


TROPOSPHERIC  SCAVENGING  OF  90SR  AND 
3H, 

New  York  Operations  Office  (AEC),  N.  Y.  Health 

and  Safety  Div. 

P.  W.  Krey,  and  B.  Krajewski. 

Available  from  NTIS  as  part  of  Conf.  No.  700601, 

$6.00    in    paper    copy,    $0.95     microfiche.    In: 

Proceedings    of    Symposium    held    at    Richland, 

Wash.,  June  2-4,  1970,  Conf.  No.  700601,  AEC 

Symposium  Series-22,  p  447-463. 

Descriptors:  *Monitoring,  'Strontium,  'Tritium, 
•Atmosphere,  'Measurement,  Nuclear  explo- 
sions, Fallout,  Radioactivity,  Particle  size,  Water 
vapor,  Model  studies,  Ion  transport.  Precipitation 
(Atmospheric),  Oceans. 
Identifiers:  Half  residence  time,  'Troposphere. 

HTO  inventories  of  the  troposphere  can  be  com- 
puted from  the  data  of  a  worldwide  precipitation- 
collection  network.  The  half  residence  times  of 
90Sr  and  tritium  injected  from  the  stratosphere 
into  the  troposphere  were  calculated.  These  values 
differ  because  90Sr  is  associated  with  particulate 
debris  but  tritium  is  in  the  vapor  phase  and  has  a 
second  removal  pathway  by  vapor  exchange  with 
the  oceans.  Tropospheric  inventories  of  tritium  as 
HTO  are  calculated  for  the  years  1963,  1964,  and 
1965  with  data  from  the  precipitation  network  of 
the  International  Atomic  Energy  Agency.  From 
these  inventories,  from  90Sr  surface-air  measure- 
ments, and  from  simple  models  of  atmospheric 
transport,  the  half  residence  time  of  nuclear 
weapon  particulate  debris  and  the  HTO  tritium  of 
recent  stratospheric  origin  were  computed.  The 
previously  reported  half  residence  time  of  30  days 
for  90Sr  was  verified,  and  a  surprisingly  low 
overall  half  residence  time  of  10  days  was  found 
for  HTO.  This  overall  10-day  value  is  the  result  of 
tritium  removal  by  precipitation  and  by  vapor 
exchange  with  the  oceans.  The  half  residence  time 
for  HTO  removed  by  precipitation  is  28  days  but 
only  16  days  by  vapor  exchange.  (Houser-ORNL) 
W72-09528 


SELF-DIFFUSION  OF  TRACE  CONCENTRA- 
TIONS OF  CE-I44,  PM-147,  AND  EU-155  IN 
WATER  SOLUTIONS, 

Ceskoslovenska  Akademie  Ved,   Prague.   Ustav 

Jaderneho  Vyzkumu. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09530 


DISTRIBUTION  OF  CESIUM-X37  AND  NATU- 
RALLY OCCURRING  RADIONUCLIDES  IN 
SEDIMENTS  OF  LAKE  MICHIGAN, 

Michigan   Univ.,   Ann  Arbor.   School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09532 


RADIOACTIVITY  LEVELS  IN  SELECTED 
OHIO  STREAMS;  THE  GREAT  MIAMI  RIVER, 
THE  LITTLE  MIAMI  RIVER,  AND  MDLL 
CREEK;  JUNE-AUG.  1968. 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Office  of  Water  Programs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09533 


OCCURRENCE  AND  DISTRIBUTION  OF 
TRACE  ELEMENTS  IN  NEW  JERSEY 
STREAMS, 

Geological  Survey,  Trenton,  N.J. 

P.  W.  Anderson. 

New  Jersey  Division  of  Water  Policy  and  Supply, 

Water  Resources  Circular  No  24,  1970.  24  p,  1  fig, 

3  tab,  7  ref . 

Descriptors:  'Trace  elements,  'Streams,  'New 
Jersey,  'Chemical  analysis,  'Water  analysis, 
Water  quality,  Water  chemistry,  Water  properties, 
Data  collections,  Freshwater,  Sampling,  Labora- 
tory tests,  Water  pollution  sources,  Pollutant 
identification. 

The  concentration  of  trace  elements  was  measured 
in  water  samples  collected  at  37  stream-sampling 
sites  in  New  Jersey.  Higher  than  normal  concen- 
trations were  found  in  some  streams  where  water 
quality  was  influenced  by  the  discharge  of  indus- 
trial and  municipal  waste  waters.  However,  high 
concentrations  of  iron  and  manganese  relate  better 
to  vegetal  decomposition  or  to  groundwater  inflow 
to  streams.  In  general,  the  magnitude  of  concen- 
tration of  the  individual  elements,  in  descending 
order,  was  iron,  aluminum,  strontium,  manganese, 
boron,  barius,  chromium,  copper,  nickel,  zinc, 
lead,  cobalt,  lithium,  titanium,  rubidium,  vanadi- 
um, molybdenum,  and  silver.  The  analytical 
values  for  these  elements  are  tabulated.  No  de- 
tectable concentrations  of  beryllium,  bismuth, 
cadmium,  germanium,  and  tin  were  found. 
(Woodard-USGS) 
W72-09545 


SALINITY,   RUNOFF   AND   WIND   MEASURE- 
MENTS, YAQUINA  ESTUARY,  OREGON, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09554 


SOME  SEPARATION  CHARACTERISTICS  OF 
AN      OV-101/OV-210      COLUMN      FOR      OR- 
GANOCHLORINATED       PESTICIDES      WITH 
PARTICULAR  REFERENCE  TO  THE  SEPARA- 
TION OF  PHOTOENDRIN  AND  ENDRIN, 
Department   of   the   Environment,   Ottawa   (On- 
tario). Water  Quality  Div. 
A.  S.  Y.  Chau,  and  R.  J.  Wilkinson. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  7,  No.  2/3,  p  93-104,  Februa- 
ry/March 1972.  8  fig,  9  ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
'Separation  techniques,  'Endrin,  'Gas  chro- 
matography, Aldrin,  DDE,  Dieldrin,  DDT,  DDD, 
Heptachlor,  'Pesticides,  Pollutant  identification, 
Organic  pesticides,  Alcohols,  Laboratory  equip- 
ment, Analytical  techniques. 

Identifiers:  'Isomers,  'Electron  capture  gas  chro- 
matography, 'Metabolites,  *OV-silicone  columns, 
'Photoendrin,  Photoisomers,  Methoxychlor, 
Chlordane,  Endosulfan,  Lindane,  Heptachlor 
epoxide,  Hydroxychlorodene,  'Column  chro- 
matography, Detection  limits,  o  p'  DDT,  p  p' 
DDD. 


The  mixed  OV-silicone  column  (OV-101/OV-210) 
was  found  to  be  capable  of  separating  endrin  and 
photoendrin  without  preconditioning  for  endrin. 
The  mixed  column  consisted  of  3.6  percent  OV- 
101  and  5.5  percent  OV-210  on  Chromosorb  W,  80- 
100  mesh,  AW,  DMCS  treated  and  conditioned  at 
250  degrees  C  for  78  hours  before  use.  The  column 
has  several  characteristics  which  complement 
those  of  the  DC-ll/QF-1  column.  The  OV-silicone 
column  does  not  thermally  isomerize  endrin  to  the 
extent  of  many  columns,  e.g.,  DC-ll/QF-1  and 
SE-30.  With  a  normal  injection  concentration  of 
100-1000  pg,  the  chromatograms  of  endrin  display 
one  single  sharp  peak;  therefore,  the  detection 
limit  for  endrin  is  lowered  with  the  mixed  column. 
The  OV-silicone  column  has  good  separation  pro- 
perties for  the  routine  analysis  of  other  or- 
ganochlorinated  pesticides  such  as  dieldrin,  o,p'- 
DDT,  p,p'-DDD,  and  beta-endosulfan.  One  of  the 
column's  most  desirable  characteristics  is  its  in- 
creased sensitivity  to  1-hydroxychlordene  (a 
product  of  heptachlor  hydrolysis),  and  1-hydroxy- 
3-  chlorochlordene.  The  OV-silicone  column  gave 
sharp  peaks  to  polar  compounds  such  as  hydroxyl 
compounds:  dicofol,  cis-9  and  trans-aldrin  diols.  It 
appears  that  this  column  is  ideal  for  oxygen 
analogs  of  organophosphates.  (Holoman-Battelle) 
W72-09561 


METHYLATION  OF  PENTACHLOROPHENOL 
BY  TRICHODERMA  VIRGATUM, 

Western  Forest  Products  Lab.,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09562 


DISPLACEMENT  CHROMATOGRAPHY  OF 
HYDROCARBONS, 

Esso  Research  Centre,  Abingdon  (England). 

S.G.Perry. 

Journal  of  the  Institute  of  Petroleum,  Vol.  58,  No. 

559,  p  47-51,  January  1972.  2  fig,  9  tab,  3  ref. 

Descriptors:  'Chromatography,  Pressure,  Gels, 
Fluorescence,  'Organic  compounds,  Gasoline, 
Fuels,  Hydrogen  ion  concentration,  'Aromatic 
compounds,  Separation  techniques,  Pressure 
head,  Columns,  Pollutant  identification,  Adsorp- 
tion, Silica,  Measurement,  Chemical  analysis, 
Physical  properties.  Alcohols,  Laboratory  equip- 
ment. 

Identifiers:  'Fluorescent  indicator  adsorption, 
Naphtha,  Jet  fuel,  Liquid  displacement  chro- 
matography, Inter-zone  resolution,  Paraffins, 
Naphthenes,  Isopropanol,  Silica  gel,  Method 
evaluation. 

The  aim  was  to  achieve  and  evaluate  the  accelera- 
tion of  FIA  (fluorescent  indicator  adsorption) 
methods  by  increasing  pressure  from  normal  1-5 
psig  in  order  to  decrease  analysis  time  and  to 
establish  whether  it  is  necessary  to  decrease  ad- 
sorbent particle  size  and  size  range  to  preserve 
inter-zone  resolution.  Pumps  were  found  to  be 
more  convenient  for  pressurizing  columns  than 
gas  cylinders,  and  pressures  of  20-35  psig  yielded 
analysis  times  in  the  5-10  min  range  with  good  ac- 
curacy. Tests  revealed  that  there  was  no  ad- 
vantage in  using  finer  grades  of  gels  in  the  columns 
and  that  a  pH  of  4  is  best  for  hydrocarbon  type 
analysis.  Injection  tests  showed  that  the  best  injec- 
tion site  for  rapid  FIA  was  at  the  neck  below  the 
charger  section  of  the  standard  FIA  tube.  Preci- 
sion and  reproducibility  of  the  rapid  method  were 
determined  by  20  analyses  of  naphtha  and  proved 
more  than  adequate.  Brief  consideration  was  given 
to  extending  the  technique  to  higher  boiling  frac- 
tions (above  315  C  end  point)  and  to  recovery  of 
representative  saturate  fractions.  (Mackan-Bat- 
telle) 
W72-09563 


EXPERIMENTAL   STUDY   OF  THE  FOULING 

PROCESS  AT  SEA, 

Institute    of    Biology    of    the    Southern    Seas, 

Sevastopol  (USSR). 

M.  A.  Dolgopol'skaya. 
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Available  from  the  National  Technical  Informa- 
tion Service  as  AD-713  796.  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Naval  Intelligence  Command 
Translation  No.  3088  (b),  October  28,  1970.  22  p,  9 
tab,  38  ref . 

Descriptors:  'Sea  water,  'Fouling,  •Biomass, 
Seasonal,  Larvae,  Mussels,  Benthic  fauna, 
Protozoa,  Oysters,  Worms,  Rotifers,  Diatoms, 
•Growth  rates,  Migration,  *Benthos,  Biological 
communities,  Systematics,  Microscopy,  Plant 
morphology.  Plankton,  'Sampling,  Crustaceans, 
Annelids,  Periphyton. 

Identifiers:  Barnacles,  Balanus  improvisus, 
Balanus  eburneus,  'Black  Sea,  'Sebastopol  Gulf, 
Polychaetes,  Bryozoa,  Nauplii,  Cyphonautes, 
Membranipora,  Botryllids,  Pomatoceros  triqueter, 
Spirorbis,  Nemerteans,  Turbellaria,  Leptoplana, 
Vorticella,  Suctorians,  Infusorians,  Lepralia, 
Balanus  balanoides. 

The  fouling  process  in  seawater  was  studied  by 
suspending  panels  at  one-month  intervals  to  deter- 
mine qualitative  composition,  number  of  settling 
organisms,  growth  rates,  and  total  weight  for  each 
month.  Another  group  of  12  panels  was  suspended 
from  which  one  panel  was  removed  each  month 
and  examined  and  replaced  by  a  fresh  panel.  This 
allowed  a  study  of  fouling  as  a  function  of  the  time 
during  which  the  panel  was  suspended  and  as  a 
function  of  the  month  in  which  fouling  began. 
Both  glass  and  iron  panels  were  used.  Experiments 
were  conducted  in  the  Sebastopol  Gulf  of  the 
Black  Sea.  The  number  of  individual  organisms 
varied  from  0  to  224.800  specimens  per  square 
meter  for  barnacles  and  from  0  to  6,000  for  mus- 
sels. The  total  weight  of  organisms  settling  during 
a  month  varied  from  less  than  1  gram  per  square 
meter  in  winter  to  548  grams  in  autumn.  The  total 
weight  of  fouling  of  panels  suspended  for  a  year 
varied  with  the  month  in  which  fouling  began.  Set- 
tlement on  the  panels  began  with  a  complex  of  or- 
ganisms whose  larvae  were  found  in  the  plankton 
at  that  time.  Larvae  were  found  to  settle  more 
freely  on  a  clean  surface  than  on  one  already  occu- 
pied by  other  organisms.  Fouling  by  barnacles  was 
greatest  on  under  surfaces.  (Mortland-Battelle) 
W72-09564 


GAS-SOLID  CHROMATOGRAPHY  OF  OR- 
GANIC COMPOUNDS  USING  STEAM  AS  THE 
CARRIER  GAS, 

Tokyo  Univ.  of  Education  (Japan).  Inst,  for  Opti- 
cal Research. 
A.  Nonaka. 

Analytical  Chemistry,  Vol.  44,  No.  2,  p  271-276, 
February  1972.  10  fig,  4  tab,  22  ref. 

Descriptors:  'Organic  compounds,  'Steam,  'Al- 
cohols, Adsorption,  Carriers,  Phenols,  Potassium 
compounds,  'Organic  acids,  Laboratory  equip- 
ment, Chemical  analysis,  Oil,  'Chromatography. 
Identifiers:  *Gas  solid  chromatography,  'Amines, 
Steam  solid  chromatography,  Column  packing, 
Fatty  acids,  Ketones,  Esters,  Aldehydes,  Stearic 
acid,  Potassium  palmitate,  Chromatograms,  Boil- 
ing point,  Butanol,  Ethanol,  Hexanol,  Propanol, 
Methanol,  Cyclohexanol,  Diacetone  alcohol, 
Benzyl  alcohol,  Pentanol,  Pentane,  Hexane,  Hep- 
tane, Benzene,  Octane,  Toluene,  Nonane,  Xylene, 
Naphthalene,  Anthracene,  Chrysene,  Triphen- 
ylene,  Biphenyls,  Terphenyls,  Quaterphenyls, 
Benzoic  acid,  Salicyclic  acid,  Lactic  acid.  Carbon 
tetrachloride,  Lautric  acid,  Palmitic  acid,  Myristic 
acid,  Potassium  laurate,  Potassium  myristate, 
Potassium  stearate,  2,4-dimethylphenol, 

Ethylphenol,  Butylphenol,  Acetic  acid,  Propionic 
acid,  Caproic  acid,  Enanthic  acid,  Malonic  acid, 
Succinic  acid,  Adipic  acid,  Pyridine,  Analine, 
Toluidine. 

Mixtures  of  hydrocarbons,  alcohols,  organic 
acids,  amines,  and  other  organic  compounds  can 
be  separated  without  any  marked  tailing  by  using 
steam  as  the  carrier  gas  for  gas-solid  chromatog- 
raphy. Activated  alumina  serves  as  a  good  adsor- 
bent for  low-boiling  hydrocarbons,  Chromosorb  P 
for  high-boiling  hydrocarbons,  diatomaceous 
firebrick  powder  modified  by  hydrofluoric  acid  for 


alcohols,  ketones,  and  esters,  diatomaceous 
firebrick  powder  containing  little  phosphoric  acid 
for  carboxylic  acids  and  phenols,  and  sintered 
magnesia  for  amines.  Use  of  steam  as  carrier  gas 
may  considerably  extend  the  applicability  of  gas- 
solid  chromatography  High-boiling  materials,  in 
general,  can  be  eluted  rather  fast  with  steam. 
Water-containing  samples  can  also  be  subjected  to 
the  analysis  without  any  difficulty.  For  example, 
even  the  separation  of  0.1  ppm  C2-C7  fatty  acids  in 
aqueous  solution  can  be  achieved  in  this  way. 
(Mackan-Battelle) 
W72-09566 


EMERGENCE      TRAP      COLLECTIONS      OF 
TRICHOPTERA  FROM  AN  OREGON  STREAM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Entomolo- 
gy- 

N.  H.  Anderson,  and  J.  L.  Wold. 
The  Canadian  Entomologist,  Vol.  104,  No.  2,  p 
189-201,  February  1972. 4  fig,  16  ref. 

Descriptors:  'Sampling,  'Caddisflies,  'Distribu- 
tion patterns,  'Systematics,  Aquatic  insects, 
Equipment,  Streams,  'Oregon,  Growth  stages, 
Benthic  fauna,  Seasonal,  Ecological  distribution. 
Identifiers:  'Emergence  traps,  'Oak  Creek  (Ore), 
Sex  ratios,  Species  abundance,  Rhyacophila 
ecosa,  Rhyacophila  fenderi,  Rhyacophila  grandis, 
Rhyacophila  iranda,  Rhyacophila  narvae,  Rhyaco- 
phila pellisa,  Rhyacophila  vao,  Rhyacophila  vac- 
cua,  Rhyacophila  vedra,  Rhyacophila  vuzana, 
Rhyacophila  willametta,  Glossosoma  penitum, 
Anagapetus  bernea,  Agapetus  bifidus,  Dolo- 
philodes  dorcus,  Wormaldia  anilla,  Wormaldia 
gabriella. 

Thirty-nine  species  of  adult  caddisflies  (Trichop- 
tera)  representing  1 1  families  were  collected  from 
emergence  traps  set  at  four  selected  sampling  sites 
in  Oak  Creek  (Oregon)  between  May  1968  and 
December  1970.  The  tent-shaped  emergence  traps 
(meter  squared  base;  2  m  high)  were  covered  with 
fiberglass  window  screen  and  equipped  with  a 
door  on  one  side  to  allow  entry  of  insects.  Bottom 
flaps  of  screening  allowed  water  to  flow  under  the 
trap,  and  the  top  of  each  trap  was  covered  with  a 
strip  of  plastic  to  provide  shelter  during  rain.  All 
traps  were  placed  in  riffle  areas  where  the  sub- 
strate was  gravel  and  small  rubble.  The  insects 
were  collected  twice  a  week  during  major  emer- 
gence periods  and  weekly,  except  during  extreme 
weather,  the  remainder  of  the  year.  Glossoso- 
matidae  and  Limnephilidae  were  the  most  abun- 
dant families,  but  Rhyacophilidae  was  represented 
by  the  most  species.  The  relative  abundance, 
seasonal  occurrence,  sex  ratios,  and  ecological 
segregation  of  related  species  are  discussed. 
(Holoman-Battelle) 
W72-09571 


CAPE  COD  BAY  ECOSYSTEM  QUANTITATIVE 
ANALYSIS, 

Marine    Biological    Lab.,    Woods    Hole,    Mass. 

Systematics-Ecology  Program. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09573 


THE  DISTRIBUTION  OF  CESIUM,  RUBIDIUM, 
AND  POTASSIUM  IN  THE  QUASI-MARINE 
ECOSYSTEM  OF  THE  SALTON  SEA, 

California  Univ.,  San  Diego. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09574 


BIOLUMINESCENCE  AND  PRIMARY 

PRODUCTIVITY  IN  MARINE  ESTUARINE  EN- 
VIRONMENTS, 

Johns  Hopkins  University,  Baltimore,  Md.  Mc- 
Collum-Pratt  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09575 


TRACE  ELEMENT  CONCENTRATIONS  IN 
SOME  MODERN  CORALS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
H.  D.  Livingston,  and  G.  Thompson. 
Limnology  and  Oceanography,  Vol.  16,  No.  5,  p 
786-796,  September  1971.  3  tab,  35  ref. 

Descriptors:  'Heavy  metals,  'Trace  elements, 
'Neutron  activation  analysis,  'Coral,  Detritus, 
Sampling,  Geochemistry,  X-ray  diffraction,  Ab- 
sorption, Distribution  patterns,  Strontium, 
Copper,  Zinc,  Calcium,  Sea  water,  Metabolism, 
Calcite,  Iron,  Estuarine  environment,  Manganese, 
Cobalt,  Nickel,  Lead,  Titanium,  Chromium, 
Boron. 

Identifiers:  Skeletogenesis,  Aragonite,  Gamma 
spectrometry,  Optical  emission  spectrometry, 
Uranium,  Barium,  Lithium,  'Ahermatypic,  *Her- 
matypic,  'Discovery  Bay,  'Jamaica,  Silicon, 
Acetic  acid,  Scandium,  Sample  preparation, 
Solenosmilia  variabilis,  Desmophyllum  cristogalli, 
Caryophyllia  clavus,  Caryophyllia  communis, 
Trochocyathus,  Dendrophyllia,  Madracis  asperu- 
la,  Cladocora  patriarca,  Anomocora  cf 
Anomocora  fecunda,  Bathycyathus  maculatus, 
Meandrina  areolata,  Meandrina  braziliensis, 
Madracis  sp  cf  Madracis  pharensis,  Porites 
pontes,  Madracis  mirabilis,  Montastrea  annularis, 
Scolmia  cubensis,  Phyllangia  americana. 

Samples  of  hermatypic  and  ahermatypic  varieties 
of  scleractinian  coral  were  collected  from  various 
ocean  locations  and  prepared  for  analysis  of  trace 
elements  by  crushing,  ultrasonic  cleaning,  and 
drying  at  90  C.  A  portion  of  each  sample  was  dis- 
solved in  4  percent  acetic  acid.  The  soluble  and  in- 
soluble portions  were  analyzed  by  gamma  spec- 
trometry after  neutron  activation  or  'jy  optical 
emission  spectrometry,  from  which  data  the  dis- 
tribution of  trace  elements  between  the  coral 
skeleton  and  the  detrital  phases  could  be  inferred. 
There  was  generally  good  agreement  between  the 
data  from  the  two  techniques,  with  the  greatest 
discrepancy  occurring  with  iron.  Sr,  U,  Ba,  Cu,  B, 
Li,  and  Zn  were  generally  present  in  the  corl 
skeleton.  Species  were  found  which  discriminate 
against  Sr,  U,  B,  Li,  or  Zn.  Si,  Ti,  and  Cr  were 
generally  present  in  detrital  phases;  the  nature  of 
the  detritus  often  reflected  the  local  environment. 
Fe,  Mn,  Co,  Ni,  Pb  and  Se  were  variously  dis- 
tributed between  both  parts  of  the  coral.  (Synder- 
Battelle) 
W72-09577 


NITROGEN  FIXATION  BY  BACTERIA  IN 
LAKE  MIZE,  FLORIDA,  AND  IN  SOME 
LACUSTRINE  SEDIMENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09579 


ENERGETICS   OF    NATURAL    POPULATIONS 
OF  FRESHWATER  MACROCONSUMERS, 

Michigan  State  Univ.  Hickory  Corners.  W.K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09666 


THE  RATE  OF  LOSS  OF  MERCURY  BY 
PACD7IC  OYSTERS, 

Washington    Univ.,    Seattle.    Lab.    of    Radiation 
Ecology. 
A.  H.Seymour. 

Available  from  the  National  Technical  Informa- 
tion Service  as  RLO-2225-T-I-6,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  RLO-2225- 
TI-6,  February  25,  1971.  10  p,  2  fig,  3  tab,  CONF- 
710215-1. 

Descriptors:  'Oysters,  'Absorption, 

Radioisotopes,  Sea  water,  Laboratory  equipment. 
Shellfish,  Aquatic  animals,  Bioassay,  Metabolism, 
Heavy  metals,  Macroin vertebrates.  Radioactivity 
techniques,  'Mercury. 
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Identifiers:  *Mercury  radioisotopes,  Crassostrea 
gigas,  Crassostrea,  Biological  loss,  Radioactive 
decay,  Mercuryr203. 

A  radioisotope  of  mercury,  mercury -203,  with  a 
47-day  half-life  was  used  to  estimate  the  rate  of 
loss  of  mercury  by  individual  oysters.  After  the 
oysters,  Crassostrea  gigas,  had  accumulated  Hg- 
203  as  HgC12  directly  from  seawater  in  a  laborato- 
ry aquarium,  they  were  transferred  to  fresh  sea- 
water  in  other  laboratory  aquariums  for  nine  days 
and  then  returned  to  their  natural  bed.  Measure- 
ments of  Hg-203  in  the  oysters  were  made  daily  for 
the  first  nine  days  and  at  fortnightly  intervals 
thereafter  from  March  to  July,  1970.  The  rates  of 
loss  of  Hg-203  were  approximately  exponential  for 
four  periods  -  days  1  to  2,  2  to  9,  9  to  32,  and  32  to 
133.  The  average  values  for  the  total  rate  of  loss  by 
both  radiological  decay  and  biological  turnover 
were  estimated  for  the  four  periods,  and  from 
these  estimates  the  biological  half -life  values  were 
calculated.  For  the  four  periods  the  biological  half- 
life  values,  which  are  assumed  to  be  the  same  for 
Hg-203  as  for  all  other  isotopes  of  mercury,  were 
4.9,  9.8,  21  and  44  days,  respectively.  (Jefferis- 
Battelle) 
W72-09667 


UNDERSTANDING      TURBIDITY      MEASURE- 
MENT, 

Hach  Chemical  Co.,  Ames,  Iowa. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-09671 


GETTING    REPRESENTATIVE    WATER   SAM- 
PLES, 

Raytheon  Co.,  Lexington,  Mass.  Environmental 

Systems  Center. 

P.  McNelis. 

Industrial  Water  Engineering,  Vol.  9,  No.  2,  p  23- 

24,  February /March  1972.  2  fig. 

Descriptors:  'Sampling,  'Effluents,  *Water  quali- 
ty. Analytical  techniques,  Monitoring, 
Colorimetry,  Hydrogen  ion  concentration,  Con- 
ductivity, Water  temperature,  Turbidity, 
Fluorides,  Chlorides,  Chromium,  Phosphates, 
Ammonia,  Copper,  Iron,  Instrumentation,  Dis- 
solved oxygen,  Water  analysis. 
Identifiers:  Grab  sampling.  Composite  sampling, 
Continuous  sampling.  Sample  preservation,  Sen- 
sors, Sample  preparation,  Orthophosphates. 

There  are  three  general  approaches  to  obtaining  a 
representative  sample  for  water  quality  analysis: 
grab  sampling,  composite  sampling,  and  continu- 
ous sample  flow  conditions.  Grab  samples  consist 
of  a  prescribed  volume  taken  at  a  particular  point 
in  time  and  space.  Depending  on  the  intended  anal- 
ysis, a  fixing  operation  may  be  required  im- 
mediately after  the  sample  is  taken.  Grab  sampling 
is  used  when  flow  is  not  continuous,  when 
discharge  characteristics  change  rapidly,  or  when 
a  composite  sample  may  be  camouflaging  extreme 
conditions.  A  composite  sample  is  a  mixture  of 
many  small  samples  taken  at  frequent  intervals, 
either  in  time  or  space.  Sample  fixing  may  also  be 
necessary.  Continuous  monitoring  utilizes  fixed 
sensors  and  can  respond  to  real-time  changes  in 
stream  or  process  conditions.  Sensors  can  provide 
continuous  readings  on  water  quality  parameters 
such  as  pH,  DO,  conductivity,  temperature,  tur- 
bidity, fluoride,  chloride,  etc.  However, 
colorimetric  analysis  is  necessary  for  parameters 
such  as  chromium,  orthophosphate,  ammonia, 
copper,  and  iron,  and  pre  treatment  assemblies 
usually  precede  these  units.  (Mortland-Battelle) 
W72-09672 


POLAROGRAPHY  OF  SEAWATER  II.  COM- 
PLEX FORMATION  OF  CADMIUM  WITH 
EDTA, 

Zagreb   Univ.   (Yugoslavia).   Center  for   Marine 

Research. 

D.  Maljkovic,  and  M.  Branica. 

Limnology  and  Oceanography,  Vol.  16,  No.  5,  p. 

779-784,  September  1971.  6  fig. 


Descriptors:  *Sea  water,  *Polarographic  analysis, 
'Radioactive  wastes,  Cadmium,  Sodium  chloride, 
Salts,  Calcium,  Ions,  Radioisotopes,  Nuclear 
wastes,  Metals,  Cadmium  radioisotopes,  Chela- 
tion. 

Identifiers:  *EDTA,  Ethylenediaminetetraacetic 
acid,  Square  wave  polarography,  Liquids,  Com- 
plexing. 

The  characterization  of  radioisotopes  in  the 
marine  environment  is  important  to  studies  of  their 
concentration  in  marine  organisms.  The  addition 
of  ethylenediaminetetraacetic  acid  (EDTA)  to  sea- 
water  can  assist  in  such  characterization  by  chang- 
ing the  ionic  form  of  cationic  radioisotopes.  In  this 
study,  cadmium  was  used  as  a  model  for  the  study 
of  the  metal-EDTA  complex  formation  in  sea- 
water  using  square-wave  polarography.  The  com- 
plex formation  of  Cd-EDTA  in  seawater  and  in 
sodium  chloride  solution  was  studied.  The  rate  of 
Cd-EDTA  complex  formation  in  seawater  was 
lower  than  that  of  the  same  reaction  in  the  cor- 
responding solution  of  sodium  chloride  or  calcium 
and  sodium  chloride.  The  influence  of  chloride  and 
calcium  ions  on  complex  formation  of  Cd-EDTA 
in  sodium  chloride  solutions  was  investigated  and 
the  results  indicated  that  the  degree  of  complex 
formation  of  cadmium  with  EDTA  is  diminished 
by  the  formation  of  cadmium  monochloro  com- 
plex and  by  the  competition  between  calcium  and 
cadmium.  (Mortland-Battelle) 
W72-09673 


A  METHOD  FOR  THE  ANALYSIS  OF  FISH, 
ANIMAL,  AND  PULTRY  TISSUE  FOR 
CHLORINATED  PESTICIDE  RESIDUES, 

Food  and  Drug  Administration,  Washington,  D.C. 
Div.  of  Pesticide  Chemistry  and  Toxicology. 
M.  L.  Porter,  S.  J.  V.  Young,  and  J.  A.  Burke. 
Journal  of  the  Association  of  Official  Anlytical 
Chemists,  Vol.  53,  p  1300-1303,  November  1970.  3 
tab,  7  ref. 

Descriptors:    'Analytical   techniques,    'Pesticide 
residues,  Assay,  Chlorinated  hydrocarbon  pesti- 
cides, Water  pollution  effects,  Public  health. 
Identifiers:    'Extraction  techniques,   Contamina- 
tion (Food). 

A  method  for  extracting  residues  of  chlorinated 
pesticides  from  fish,  meat,  and  poultry  tissue  by 
blending  with  petroleum  ether  is  described.  The 
usual  petroleum  ether-acetonitrile  partitioning  and 
Florisil  column  chromatographic  procedures  are 
used  for  cleanup.  A  modification  of  the  widely 
used  petroleum  ether-acetonitrile  partitioning 
resulted  in  an  improved  cleanup  with  an  insignifi- 
cant loss  in  pesticide  recovery.  Levels  of  metaboli- 
cally  incorporated  chlorinated  pesticide  residues 
extracted  from  fish,  meat,  and  poultry  tissue  by 
the  petroleum  ether  method  were  equivalent  to 
residue  quantities  extracted  by  Soxhlet  with 
chloroform-methanol  (1  +  1).  Recoveries  of 
representative  chlorinated  pesticides  added  to 
samples  of  various  tissues  at  levels  of  0.1-2.0  mg/1 
ranged  from  90%  to  102%.  (LeGore-Washington) 
W72-09684 


DETERMINATION  OF  NITRILOTRIACETIC 
ACDD  IN  INLAND  WATERS  BY  GAS  CHRO- 
MATOGRAPHY OF  THE  TRIMETHYL  ESTER, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  Murray,  and  D.  Pololedo. 

Journal    of    the    Fisheries    Research    Board    of 

Canada  Vol  28  No.  7  pl043-1047.  1971 .  Illus. 

Identifiers:  'Gas  chromatography.  Ester,  'Water 

analysis,  'Nitrilotriacetic  acid. 

A  method  for  the  analysis  of  low  concentrations  of 
nitrilotriacetic  acid  (NTA)  in  natural  waters  was 
developed.  The  NTA  was  converted  to  the 
trimethyl  ester  and  determined  quantitatively  by 
gas  chromatography  using  methyl  heptadecanoate 
as  an  internal  standard.  The  lower  limit  of  detec- 
tion was  25  ug/liter  of  NTA.  The  identity  of  the 
ester  was  confirmed  using  a  mas  spectrometer-gas 
chromatograph  combination. -Copyright  1972, 
Biological  Abstracts,  Inc. 


W72-09711 


RESIDUES  OF  DDT   IN  LAKE  TROUT   AS  A 
FUNCTION  OF  AGE, 

Cornell  Univ..  Ithaca,  N.  Y.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  05C. 

W72-09714 


IN 


MARINE 


MONITORING        METALS 
ANIMALS, 

Ministry    of    Agriculture,    Fisheries    and    Food, 
Burnham-on-Crouch  (England).  Fisheries  Lab. 
J.  E.  Portmann. 

Marine  Pollution  Bulletin,  Vo.  2,  No.  10,  p  157- 
158,  October  1971.  3  ref. 

Descriptors:  'Heavy  metals,  'Monitoring,  Lead, 
Copper,  Cadmium,  Chromium,  Zinc,  Mercury, 
Shellfish,  Fish,  Foods,  Analytical  techniques, 
'Spectrophotometry,  Water  pollution,  'Marine 
animals. 

Identifiers:  Seafood,  'Atomic  absorption  spec- 
trophotometry. 

Routine  monitoring  of  heavy  metals  in  fish  and 
shellfish  from  British  waters  indicates  high  levels 
in  some  bivalves,  but  these  cannot  be  used  to  pre- 
dict likely  concentrations  in  finfish  from  the  same 
areas.  Cadmium,  chromium,  copper,  lead,  mercu- 
ry, and  zinc  were  measured  by  atomic  absorption 
spectrophotometry  after  wet-ashing  subsamples  of 
homogenates  using  concentrated  nitric,  or  nitric 
and  sulfuric  acids.  Muscle  and  liver  tissues  of  fish 
were  analyzed  separately.  The  concentrations  in 
the  livers  were  generally  2-5  times  higher  than  in 
the  muscles.  No  specific  concentrations  are  given. 
Relative  concentration  comparisons  are  made  for 
different  species  and  culture  areas.  (Svensson  - 
Washington) 
W72-09718 


HEAVY  METALS  IN  UNITED  STATES  FISH, 

Food  and  Drug  Administration,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-09719 


WATER  QUALITY  RECORDS  OF  THE  SNOWY 
MOUNTAINS  REGION,  AUSTRALIA. 

Snowy     Mountains     Hydro-Electric     Authority, 

Cooma  (Australia). 

For  primary  bibliographic  entry  see  Field  07C. 

W72-09770 


MYCOBACTERIA  OF  SEWAGE  WATER  AND 
SEDIMENT,  (IN  FRENCH), 

Institut  Pasteur,  Lille  (France).  Laboratoire  d'- 
Hydrobiologie. 

H.  Leclerc,  R.  Nguematcha,  J.  Debruyne,  and  A. 
Tacquet. 

Ann  Inst  Pasteur  Lille.  Vol  22,  p  177-188.  1971.  En- 
glish summary. 
Identifiers:  'Mycobacteria,  Sediment,  'Sewage, 
'Public  health. 

This  study  considers  the  investigation  techniques 
for  Mycobacteria  in  sewage.  It  emphasizes  the 
high  frequency  of  the  various  mycobacterial  spe- 
cies. Among  the  269  strains  of  Mycobacteria  iso- 
lated from  163  water  samples,  100  are  M.  avium.  It 
proves  the  inefficiency  of  purification 
procedures.— Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09777 

5B.  Sources  of  Pollution 


QUALITY     OF     EFFLUENT     FROM     SWINE 
PRODUCTION  AREAS, 

North  Carolina   State   Univ.,   Raleigh.   Dept.   of 

Biological    and     Agricultural    Engineering;    and 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

J.  W.  D.  Robbins,  G.  J.  Kriz,  and  D.  H.  Howells. 
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Paper  No.  69-706  presented  at  1969  Winter  meet- 
ing of  the  American  Society  of  Agricultural  En- 
gineers Chicago,  Illinois,  December  9-12,  1969.  42 
p,  21  fig,  4  tab,  21  ref.  FWPCA  Grant  13020  DGX. 

Descriptors:  *Farm  wastes,  Water  quality  control, 
•Surface  waters,  Discharge,  Lagoons,  Hogs, 
•Nitrates  phosphorus,  Conforms,  Biochemical  ox- 
ygen demand,  Chemical  oxygen  demand,  'Toxici- 
ty, Antibiotics,  Water  pollution  sources. 
Identifiers:  *  Effluent  disposal,  Land  application, 
Direct  discharge,  Automatic  sampler,  Feed  addi- 
tives. 

Results  are  presented  of  the  swine  waste  phase  of 
a  study  initiated  to  identify  the  amounts  of  and 
factors  governing  pollutional  loadings  reaching 
surface  waters  and  to  answer  whether  and  under 
what  conditions  animal  wastes  are  a  significant 
source  of  stream  pollution.  Knowledge  of  these 
factors  is  necessary  to  develop  meaningful  waste 
control,  treatment,  and  disposal  requirements  for 
surface  water  protection.  Results  from  representa- 
tive swine  waste  management  systems  of  lagoon- 
ing,  land  disposal,  and  direct  discharge  to  stream 
demonstrated  the  superiority  of  land  disposal  in 
controlling  stream  pollution.  Discharge  of  lagoon 
effluents  or  direct  discharge  into  surface  water  is 
unacceptable  from  a  water  quality  standpoint.  In 
land  disposal,  care  must  be  taken  that  good 
management  practices  of  soil  and  water  conserva- 
tion are  followed  to  minimize  movement  of  wastes 
into  streams.  The  amount  of  wastes  applied  per 
unit  area  should  be  low  enough  to  prevent  excess 
nitrate  levels  in  groundwater.  Toxic  substances  in 
the  wastes  are  a  cause  of  difficulties  in  BOD  tests 
on  lagoon  wastes.  (Dorland-Iowa  State) 
W72-09151 


THIN  LAYER  CHROMATOGRAPHY  AND  IN- 
FRA-RED AND  ULTRA-VIOLET  SPECTRA  OF 
FENTHION  AND  SEVEN  OF  ITS  DEGRADA- 
TION PRODUCTS, 

Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-09182 


STRUCTURE       AND       MODIFICATION       OF 
CLOUDS  AND  FOGS, 

State  Univ.  of  New  York,  Albany.  Research  Foun- 
dation. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-09201 


OPTIMAL        SEARCH        FOR        POLLUTION 
SOURCES, 

California    Univ.,   Berkeley.    Human   Factors   in 

Technology  Research  Group. 

C.  R.  Glassey  and  R.  M.  Karp. 

Operations     Research     Center,     University     of 

California,  Berkeley,  Report  ORC  72-1,  January 

1972.  13  p,  1  fig,  1  tab,  1  ref.  NSF  GP-30961X  and 

PHSR  EC00260-05. 

Descriptors:     'Pollutant    identification,     'Water 
quality     control,      'Water     pollution      sources, 
'Streams,  'Optimization,  'Mathematical  models, 
•Operations  research,  'Measurement. 
Identifiers:  'Huffman  code. 

Potential  sources  of  a  pollutant  are  located  along  a 
linear  stream.  By  measuring  the  pollutant  concen- 
trations at  two  points  along  the  stream,  one  can 
determine  whether  there  is  a  source  between  the 
two  points  which  is  actually  emitting  the  impurity. 
Presented  as  an  optimal  policy  is  a  rule  for  choos- 
ing the  place  in  which  to  split  a  polluted  interval. 
When  the  sources  are  independent  and  have  equal 
probability  of  polluting,  the  rule  minimizes  the  ex- 
pected number  of  measurements  required  to 
identify  all  polluters.  (Bell-Cornell) 
W72-09232 


DISTRIBUTIONAL  ECOLOGY  AND 

BEHAVIORAL  THERMOREGULATION  OF 
FISHES  IN  RELATION  TO  HEATED  EF- 
FLUENT FROM  A  STEAM-ELECTRIC  POWER 
PLANT  (LAKE  MONONA,  WISCONSIN), 
Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09236 


PENETRATION  OF  BOG  PEATS  AND  LAKE 
SEDIMENTS  BY  TRITIUM  FROM  AT- 
MOSPHERIC FALLOUT, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Botany. 
E.  Gorham,  and  R  H.  Hofstetter. 
Ecology,  Vol.  52,  No.  5,  p  898-902,  Late  Summer 
1971.  4  fig. 

Descriptors:  'Lake  sediments,  'Tritium,  'Peat, 
'Fallout,  'Penetration,  Bogs,  Radioisotopes, 
Mosses,  Lakes,  Sampling,  Minnesota,  Wetlands, 
Connate  water,  Evapotranspiration,  Fen,  Diffu- 
sion, Path  of  pollutants,  Equipment,  Subsurface 
runoff,  Sediments,  Precipitation  (Atmospheric), 
Water  analysis,  Soil  analysis,  Sampling. 
Identifiers:  Sphagnum,  Picea  mariana,  Red  Lake, 
Livingstone  sampler,  Jertkin  sampler,  Elk  Lake, 
Deming  Lake,  Christmas  Lake,  Lake  of  the 
Clouds,  Black  spruce,  Sample  preservation. 

Peat  samples  were  collected  with  Livingstone  and 
Jenkins  samplers  and  by  divers  from  the  great  wet- 
land complex  north  of  Upper  Red  Lake  and  from 
the  deepest  parts  of  four  lakes  in  the  forested  part 
of  Minnesota  to  investigate:  (1)  how  deeply  tritium 
penetrates  peats  and  lake  sediments  and  (2) 
whether  past  input  pulses  have  been  preserved  in 
peat  and  sediment  profiles.  Lake  water  samples 
were  also  collected  for  comparison.  Tritium  in  the 
surface  bog  peats  of  the  Red  Lake  wetland  ex- 
hibited about  the  same  concentration  as  in  at- 
mospheric precipitation,  which  is  still  appreciably 
enriched  by  tritium  from  nuclear  weapon  testing. 
Past  input  pulses  are  not  preserved  in  the  peat 
profile,  and  the  pattern  of  subsurface  decline  sug- 
gests that  most  of  the  modern  precipitation  rich  in 
tritium  is  removed  rapidly  by  evapotranspiration 
and  by  lateral  runoff  within  the  top  1.5  m  of  the 
3.5-m  thickness  of  little-decomposed  Sphagnum 
peat  at  the  crest  of  the  raised  bog.  However,  some 
bomb  tritium  has  penetrated  down  to  the  discon- 
tinuity between  the  highly  permeable  Sphagnum 
peat  and  the  underlying  well-decomposed  and 
much  less  permeable  fen  peat.  In  profundal  lake 
sediments  the  influence  of  highly  enriched 
precipitation  has  likewise  been  largely  transitory 
and  of  major  significance  only  in  sediment  depths 
of  less  than  1  m.  The  lake  water  samples  contained 
tritium  concentrations  that  were  distinctly  greater 
than  most  of  those  for  atmospheric  precipitation. 
Such  results  are  not  unexpected  since  annual  rates 
of  precipitation  and  evaporation  were  rather 
similar.  (Holoman-Battelle) 
W72-09240 


CYANIDE  EXTRACTION  AND  ELEC- 
TRODISPOSITION  OF  TRACE  AMOUNTS  OF 
RADIOACTPVE  SDLVER  FROM  LARGE 
BIOLOGICAL  SAMPLES, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-09246 


ARSENATE   IN   THE   WESTERN   NORTH    AT- 
LANTIC AND  ADJACENT  REGIONS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09249 


PHOTOCHEMISTRY  OF  BIOACTIVE  COM- 
POUNDS. SOLUTION-PHASE  PHOTOCHEMIS- 
TRY OF  ASYMMETRIC  TRIAZIN-S  (4H)-ONES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  En- 
tomology. 


B.  E.  Pape,  and  M.  J.  Zabik. 

Journal  of  Agricultural  and  Food  Chemistry,  Vol. 
20,  No.  1,  p  72-75,  January/February  1972.  2  fig,  3 
tab,  11  ref. 

Descriptors:  'Nitrogen  compounds,  'Herbicides, 
'Pesticide  kinetics,  'Organic  pesticides,  Path  of 
pollutants,  Chemistry,  Chemical  analysis,  Al- 
cohols, Solvents,  Chemical  reactions,  Chemical 
precipitation.  Oxidation,  Mass  spectrometry. 
Nuclear  magnetic  resonance,  Degradation. 
Identifiers:  'Photochemistry,  Photolysis, 

Methanol,  Carbon  tetrachloride,  Benzene,  Bioac- 
tive  compounds,  Heterocyclic  compounds,  Desul- 
furization,  Thin  layer  chromatography,  Gas  liquid 
partition  chromatography,  Melting  points,  In- 
frared spectroscopy,  Asymmetric  triazin-5  (4H)- 
ones,  Cyclohexyl,  Tert-butyl,  Isopropyl,  4-amino- 
6-R-3-  (methylthio)-as-triazin-5  (4H)-ones,  5- 
hydroxyl-6-R-3-  (methylthio)-l  2  4-triazin. 

Three  asymmetric  heterocyclic  nitrogen  com- 
pounds recently  tested  for  herbicidal  activity  were 
photochemically  reacted  in  carbon  tetrachloride, 
benzene,  methanol,  water  or  in  their  crystalline 
state.  Photolysis,  which  was  carried  out  on  satu- 
rated solutions  of  4-amino-6-R-3-  (methylthio)-as- 
triazin-5  (4H)-ones  (where  R  equals  cyclohexyl  or 
tert-butyl  or  isopropyl)  at  greater  than  290  nm, 
resulted  in  reaction  and  precipitation  of  a  major 
photoproduct:  5-hydroxy-6-R-3-  (methylthio)- 
l,2,4,triazine.  The  structure,  possible  reaction 
mechanisms,  and  minor  products  of  the  starting 
materials  as  well  as  the  major  photoproducts  were 
characterized  by  various  techniques.  Thin-layer 
chromatography  and  gas-liquid  partition  chro- 
matography of  starting  materials  and 
photoproducts  suggested  that  the  end  products 
were  more  polar  than  their  respective  precursors. 
Mass  spectroscopy  of  the  photoproducts  was 
characterized  by  a  molecular  ion  m/e  15  units 
below  their  starting  materials.  The  even  mass 
number  and  isotopic  abundance  supported  the  loss 
of  NH.  Infrared  spectroscopy  data  suggested  the 
1 ,2,4-triazine  ring  system  as  the  photoproduct. 
Nuclear  magnetic  resonance  data  supported  the 
proposed  structural  system  and  allowed  assign- 
ment of  structures  to  the  photoproducts.  The 
photolysis  of  triazinones  under  a  wide  range  of 
reaction  conditions  and  at  wavelengths  greater 
than  290  nm  indicates  the  potential  environmental 
significance  of  such  nonbiological  degradations. 
Determination  of  photoproduct  formation  and 
residual  level  in  the  field  would  dictate  toxicologi- 
cal  evaluations  and  analytical  procedures  necessa- 
ry to  studies  of  its  occurrence  and  ecological  'bur- 
den'. (Mackan-Battelle) 
W72-09250 


DYNAMICS  OF  CONTAINED  OIL  SLICKS, 

National   Research   Council  of  Canada,   Ottawa 

(Ontario).  Hydraulics  Section. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09258 


INVESTIGATION  AND  MEASUREMENT  OF 
RADIUM  IN  RAMSAR  MINERAL  WATER, 

Tehran  Univ.  (Iran).  Dept.  of  Environmental 
Health. 

B.  Khademi,  and  A.  Mesghali. 
Health  Physics,  Vol  21,  No  3,  p  464-466,  Sep- 
tember 1 97 1 .  3  tab ,  3  ref . 

Descriptors:  'Mineral  water,  'Radium 
radioisotopes,  'Springs,  'Public  health,  Gamma 
rays,  Hydrogeology,  Correlation  analysis.  Data 
collections,  Water  pollution  sources,  Environmen- 
tal effects,  Foreign  research,  Water  pollution 
sources,  Epidemiology. 

Identifiers:  'Iran,  Caspian  littoral,  Malignant  dis- 
ease. 

Investigations  of  radioactivity  of  mineral  waters  in 
northern  Iran  are  described.  The  study  is  a  part  of 
an  overall  investigation  of  malignant  disease  in  the 
cancer-prevalent  region'  comprising  Mazandaran, 
Gorgan,  Gilan,  and  northwestern  Khorassan 
provinces.  A  mutual  cooperation  of  WHO,  Inter- 
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national  Agency  for  Research  on  Cancer,  the 
Ministry  of  Health  and  the  University  of  Teheran 
assures  the  carrying  out  of  these  studies.  Tables  of 
data  give  the  values  for  radium  concentration  in 
waters  at  12  places  and  the  environmental  levels  of 
gamma  radiation  in  the  Ramsar  area,  and  the  radi- 
um concentration  in  waters  at  9  places  in  Khoras- 
san  province.  Springs  of  mineral  sulfurous  waters 
are  abundant  in  the  Caspian  littoral  near  Ramsar, 
some  are  used  therapeutically.  Ra  226  concentra- 
tions are  above  normal  in  some  springs  and  differ 
from  spring  to  spring.  The  concentration  range  is 
between  20,000  and  10,000  pCi  per  liter.  Com- 
parison of  the  values  with  data  from  mineral 
springs  in  Khorassan  indicate  that  radioactivity  in 
the  Ramsar  area  miner  -\  water  is  due  to  radiation 
in  geologic  strata  through  which  the  water  passes. 
(Lang-USGS) 
W72-09266 


HYDROLOGIC    INVESTIGATION    OF   SMALL 
WATERSHEDS  IN  OHIO,  PHASE  I:  1966-1969, 

Ohio  State   Univ.,  Columbus.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-09296 


SOIL  NITROGEN  CYCLE--A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-09299 


DDT  RESIDUES  IN  SALINAS  RIVER  SEDI- 
MENTS, 

Stanford   Univ.,   Pacific  Grove,   Calif.   Hopkins 
Marine  Station. 
J.  D.  Routh. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol.  7,  No.  2/3,  p  168-176,  February- 
March  1972.  4  fig,  9  ref. 

Descriptors:  *DDT,  *Pesticide  residues, 
•Chlorinated  hydrocarbon  pesticides,  *Path  of 
pollutants,  'River  sediments,  California,  Sedi- 
ments, Gas  chromatography,  Pesticide  kinetics, 
Separation  techniques,  DDE,  DDD,  Solvent  ex- 
tractions. 

Identifiers:  *River  sediments,  'Electron  capture 
gas  chromatography,  Salinas  River  (Calif), 
Metabolites,  Chemical  interference,  p.p'DDT. 

Approximately  100  grams  of  the  top  three  inches 
of  river  bottom  sediments  were  collected  over  a 
four-week  period  from  selected  sites  along  the 
Salinas  River  (California)  and  analyzed  by  gas 
chromatography  in  order  to  determine  the  amount 
of  DDT  residues  in  the  Salinas  River,  their  areas 
of  concentration,  and  their  rate  and  mode  of  trans- 
location. The  samples  were  extracted  into  acetone- 
hexane  and  the  extraneous  co-extractives 
removed  using  a  silica  gel  column  cleanup 
procedure.  About  30  minutes  before  injection  into 
the  gas  chromatograph,  0.5  ml  of  metallic  mercury 
was  added  to  eliminate  interference  by  sulfur-con- 
taining contaminants.  Except  for  one  sampling 
site,  the  levels  of  DDT  derivatives  (p,p'-DDT 
being  most  common)  along  the  river  were  fairly 
constant,  ranging  in  most  cases  below  10  ppb.  It 
was  found,  to  the  99  percent  confidence  level,  that 
the  highest  DDT  derivative  content  positively  cor- 
related with  the  finest  sediment  size.  The  amount 
of  sediment  translocated  along  the  river  was  or  ap- 
peared to  be  directly  correlated  with  water  flow 
rate:  the  higher  the  rate,  the  greater  the  sediment 
content.  The  amount  of  pesticide  in  a  given  area 
would  then  be  expected  to  fluctuate  with  the  rate 
of  water  flow.  (Holoman-Battelle) 
W72-09313 


A  COMPOSITE   ARGININE  GLUCOSE  MEDI- 
UM    FOR     THE     CHARACTERIZATION     OF 


PSEUDOMONAS   AERUGINOSA   AND   OTHER 
GRAM  NEGATIVE  BACILLI, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Brewing  and  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09320 


HYDROLYSIS  AND  SOLVENT  PARTITION  OF 
PHOSDRIN  AND  RELATED  OR- 
GANOPHOSPHATES, 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

J.  N.  Seiber,  and  J.  C.  Markle. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  7,  No.  2/3,  p  72-74,   Februa- 
ry/March 1972.  2  tab,  7  ref. 

Descriptors:  'Hydrolysis,  •Organophosphorus, 
•Separation  techniques,  'Gas  chromatography, 
Pesticide  kinetics,  Phosphothioate  pesticides,  Or- 
ganic pesticides,  Structural  stability,  Solvent  ex- 
tractions. 

Identifiers:  *Phosdrin,  'Solvent  partitioning, 
Azodrin,  Bidrin,  DDVP,  Methyl  parathion,  Or- 
ganic solvents,  Isomers,  Hydrolytic  stability. 

The  solvent  partition  behavior  and  the  hydrolytic 
stability  of  Phosdrin  were  studied  in  comparison  to 
Azodrin,  Bidrin,  DDVP,  and  methyl  parathion 
using  gas  chromatography.  Partition  p-values  were 
determined  by  adding  the  pesticide  to  an 
equilibrated  water-organic  solvent  mixture, 
analyzing  an  aUquot  by  GLC,  adding  the  organic 
phase  and  shaking  for  a  minute,  then  analyzing  an 
aliquot  of  the  aqueous  phase.  Hydrolytic  stabilities 
were  determined  from  GLC  analysis  of  pesticide- 
acetone  standards  in  deionized  water.  The  parti- 
tion p-values  indicated  that  most  of  Phosdrin  is  not 
removed  from  water  with  a  single  hexane  extrac- 
tion and  that  the  behavior  of  Azodrin  and  Bidrin  is 
quite  similar.  If  more  than  one  hexane  partition  is 
done,  two-thirds  DDVP  can  be  extracted  whereas 
methyl  parathion  is  almost  completely  extracted. 
Chloroform  extracts  about  95  percent  of  the  alpha- 
and  beta-isomers  of  Phosdrin;  very  similar  results 
were  obtained  for  the  other  organophosphates. 
Phosdrin  has  been  shown  not  to  undergo  rapid 
hydrolysis.  After  a  week  in  water,  99  percent  of 
alpha-and  94  percent  of  beta-Phosdrin  was  un- 
degraded  as  compared  to  91  percent  of  Azodrin. 
(Holoman-Battelle) 
W72-09321 


VARIATIONS  OF  SULFUR  ISOTOPE  RATIOS 
IN  SAMPLES  OF  WATER  AND  AIR  NEAR 
CHICAGO, 

Argonne  National  Lab.,  111.  Chemistry  Div. 
B.  D.  Holt,  A.  G.  Engelkemeir,  and  A.  Venters. 
Environmental  Science  and  Technology,  Vol.  6, 
No.  4,  p  338-341 ,  April  1972. 7  fig,  1  tab,  15  ref. 

Descriptors:  'Sulfates,  'Distribution  patterns, 
'Path  of  pollutants,  Surface  water,  Rain,  Sewage 
effluents,  Air,  Detergents,  Sea  water.  Mass  spec- 
trometry, Municipal  water,  Water  wells,  Chemical 
analysis,  Rivers,  Effluents,  Sulfur,  Mississippi 
River,  Lake  Michigan,  Analytical  techniques, 
Methodology,  'Illinois,  Water  analysis. 
Identifiers:  'Sulfur  radioisotopes,  Salt  Creek, 
Isotope-ratio  mass  spectrometer,  Enrichment,  Lit- 
tle Vermillion  River,  Addison  Creek,  Des  Plaines 
River,  DuPage  River,  Fox  River,  Lake  Geneva,  Il- 
linois River,  Calumet  Sag  Canal,  Chicago  Sanitary 
and  Ship  Canal,  Sulfur-34,  'Chicago  (111). 

Sulfur-34  enrichments  were  measured  in  the 
sulfates  of  surface  waters,  municipal  wells, 
sewage  treatment  plant  effluents,  rain,  and  air  in  a 
suburban  area  west  of  Chicago.  Randomly 
selected  household  detergents,  seawater  samples, 
and  water  samples  from  streams  in  northern  Il- 
linois, Lake  Michigan,  and  13  peripheral  streams 
flowing  into  the  lake  were  also  analyzed.  The 
study  was  centered  on  Salt  Creek  which,  with 
neighboring  streams,  apparently  characterizes  the 
glacial-deposit  area  as  being  depleted  in  sulfur-34, 
with  repsect  to  meteoritic  troilite.  The  sulfates 


were  precipitated  as  BaS04,  pyrolyzed  at  800  C 
and  weighed  for  measurement  of  sulfate  concen- 
tration. The  S02  obtained  from  BaS04  pyrolysis 
was  analyzed  on  a  high-precision,  dual-collector, 
isotope-ratio  mass  spectrometer.  Enrichment  of 
each  sample  with  respect  to  a  secondary  standard 
was  calculated  from  two  measured  ratios,  66/64 
and  50/48.  The  average  enrichment  values  indicate 
that  Salt  Creek  and  the  nearest  neighboring 
streams  were  characteristically  negative.  Three 
apparent  perturbants  of  sulfur-34  enrichment  in 
the  small  stream  were  rain,  earth-surface 
disturbances,  and  effluents  from  sewage  treatment 
plants.  Deep  municipal  wells  (greater  than  350  me- 
ters) were  strongly  enriched  in  sulfur-34  and  shal- 
low municipal  wells  (less  than  85  meters)  were 
strongly  depleted.  (Holoman-Battelle) 
W72-09336 


OF 


SOME 


THE  BIODEGRADATION 

SULFATED  ALKANOLAMIDES, 

Eastern  Regional  Research  Lab.,  Philadelphia,  Pa. 
T.  C.  Cordon,  E.  W.  Maurer,  and  A.  J.  Stirton. 
Journal  of  the  American  Oil  Chemists'  Society, 
Vol  49,  No  3,  p  174-177,  March  1972.  5  fig,  1  tab, 
10  ref. 

Descriptors:  'Biodegradation,  'Detergents,  'Ac- 
tivated sludge.  Aerobic  conditions,  Soils,  Rivers, 
Sewage,  Oxygen,  Sulfonates,  Turbidity,  Alkyl- 
benzene  sulfonates,  Cultures,  Analytical 
techniques,  Sodium  compounds,  Salts,  Nutrients, 
Carbon,  Bacteria,  Anaerobic  conditions,  Surfac- 
tants, Linear  alkylate  sulfonates,  Sulfates,  Rivers. 
Identifiers:  Media,  Microaerophilic  conditions, 
Linear  alkyl-benzene  sulfonate,  MBAS,  Sulfated 
alkanolamides,  Sodium  hexadecyl  sulfate,  Schuyl- 
kill River,  Sample  preservation,  Ions,  Fate  of  pol- 
lutants. 

Biodegradability  tests  on  sulfated  alkanolamides 
were  carried  out  in  a  controlled  nutrient  medium 
under  aerobic  and  microaerophilic  conditions  in 
river  water  and  in  soil.  Under  aerobic  conditions, 
the  Esso  controlled  nutrient  procedure  was  used 
with  detergents  at  40  ppm  as  the  sole  source  of  car- 
bon and  energy  to  the  medium.  Biodegradation 
was  carried  out  at  25  C  in  stirred  solutions  with  the 
course  of  breakdown  followed  by  measuring  the 
loss  of  MBAS  and  organic  carbon  and  the  forma- 
tion of  sulfate  ions.  Microaerophilic  tests  were 
carried  out  at  35  C  in  4  liter  aspiration  bottles  using 
2  liters  of  medium.  Although  degradation  occurred 
under  all  conditions,  it  was  more  rapid  when  the 
oxygen  concentration  was  high.  Under  aerobic 
conditions,  MBAS  reduced  to  zero  in  2  days,  and 
most  of  the  organic  carbon  was  gone  in  4  days. 
Degradation  was  rapid  in  sterilized  river  water  in- 
oculated with  anaerobic  sewage  sludge  under 
microaerophilic  conditions  and  in  soil.  The  former 
indicates  that  microorganisms  in  the  sludge  rapidly 
reduce  the  MBAS  of  sulfonated  alkanolamides. 
LAS  was  not  degraded  in  any  of  the  microaero- 
philic tests;  LAS  reached  2.5  ppm  in  15  days  in  the 
soil  degradability  tests  with  effluents  from  fat- 
based  detergents.  (Mortland-Battelle) 
W72-09344 


THE  RELATIVE  IMPORTANCE  OF  FRESH- 
WATER INPUT,  TEMPERATURE  AND  TH)AL 
RANGE  IN  DETERMINING  LEVELS  OF  DIS- 
SOLVED OXYGEN  IN  A  POLLUTED  ESTUA- 
RY, 

Clyde  River  Purification  Board.  East  Kilbride 
(Scotland). 

D.  W.  Mackay,  and  J.  Gilligan. 
Water  Research,  Vol  6,  No  2,  p  183-190,  February 
1972. 1  fig,  4  tab,  2  ref. 

Descriptors:  'Dissolved  oxygen,  'Estuaries, 
'Mathematical  models,  Water  pollution  sources. 
Water  temperature,  Tidal  effects,  Regression  anal- 
ysis. Computer  programs,  Salinity,  Water  quality. 
Model  studies,  Water  analysis. 
Identifiers:  Scotland,  Freshwater  input,  Clyde 
River. 
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Sources  of  Pollution — Group  5B 


The  individual  and  combined  effects  of  freshwater 
input,  temperature,  and  tidal  range  on  levels  of 
dissolved  oxygen  in  a  highly  polluted  estuary  have 
been  established.  Freshwater  input  strongly  in- 
fluenced dissolved  oxygen  in  the  upper  reaches 
while  the  effect  became  less  marked  further 
downstream  until,  near  the  sea,  DO  decreased 
with  increasing  freshwater  input.  The  effects  of 
temperature  were  less  pronounced  but  meaningful 
and  also  reversed  near  the  sea.  Increased  tidal 
range  had  a  beneficial  effect  on  DO  levels,  which 
reached  a  maximum  at  middle  stations  along  the 
estuary.  A  mathematical  model  was  constructed 
using  multiple  regression  analysis  to  predict  dis- 
solved oxygen  in  relation  to  the  three  parameters 
at  regularly  spaced  sampling  sites  along  38  km  of 
the  estuary.  Using  this  model,  DO  could  be  pre- 
dicted to  within  plus  or  minus  11  percent  satura- 
tion for  68  percent  of  the  time  and  to  within  plus  or 
minus  22  percent  saturation  for  95  percent  of  the 
time.  (Mortland-Battelle) 
W72-09345 


BACTERIAL  POPULATIONS  AS  COM- 
PONENTS OF  OCEANIC  ECOSYSTEMS, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 

Vnutrennykh  Vod. 

Yu.  I.  Sorokin. 

Marine    Biology,    Vol    11,    No    2,    p    101-105, 

November  1971.  4  fig,  2  tab,  14ref. 

Descriptors:  'Marine  bacteria,  'Ecosystems, 
•Productivity,  *Food  chains,  Microbial  degrada- 
tion, Metabolism,  Cycling  nutrients,  Oceans, 
Population,  Biomass,  Primary  productivity, 
Marine  microorganisms,  Energy  budget,  Benthic 
fauna,  Photosynthesis,  Diatoms,  Microscopy, 
Carbon  radioisotopes,  Methodology,  Pacific 
Ocean,  Invertebrates,  Marine  animals, 
Crustaceans,  Copepods,  Larvae,  Gastropods, 
Oysters,  Annelids,  Worms. 

Identifiers:  *Bacterioplankton,  Filter  feeders,  Eu- 
calanus  attenuatus,  Pocillipora  damnicornis,  Tox- 
adocca  violacea,  Megalomma,  Biddulphia,  Tu- 
nicates,  Veligers,  Corals,  Sponges,  Polychaetes, 
Benthic  microflora,  Membrane  filters,  Macroin- 
vertebrates. 

In  assessing  the  real  participation  of  bacteria  in  the 
metabolism  and  productivity  of  marine 
ecosystems:  (1)  the  numbers  and  biomass  of  bac- 
teria were  estimated  on  stained  membrane  filters 
by  microscopy;  (2)  the  production  of  bacteria  and 
destruction  were  measured  by  a  radiocarbon 
method  using  empyric  ratios  between  dark  C02 
assimilation  (mg  C),  bacterial  production  (mg  C), 
and  rate  of  destruction  (mg  oxygen  consumed); 
and  (3)  the  percent  of  bacteria  in  aggregates  was 
estimated  by  filtering  labeled  natural  bac- 
terioplankton ,  using  filters  of  different  pore  sizes. 
Based  on  sampling  data  using  the  bioluminescence 
indicator  method,  active  bacterial  populations  are 
found  at  70-90  m  and  450-550  m,  even  in 
oligotrophic  tropical  waters.  Bacterial  production 
in  tropical  waters  under  1  sq  m  was  recorded  in  the 
range  of  0.5-1  g  C/day;  the  corresponding  rate  of 
bacterial  decomposition  of  organic  matter  was  1-3 
g  C/sq  m/day.  This  exceeds  the  primary  produc- 
tion of  photosynthesis  as  measured  by  the  C-14 
method.  Feeding  experiments  have  shown  that 
fine-filtering  invertebrates,  such  as  Cladocera, 
sponges  or  serpulid  worms,  can  feed  on  planktonic 
bacteria  of  concentrations  between  0.1-1  g/cu  m 
raw  biomass.  About  30  percent  of  the  cells  of  the 
natural  population  of  planktonic  bacteria  compose 
aggregates  larger  than  4  microns.  The  number, 
biomass,  and  production  of  the  benthic  microflora 
change  several  hundred  times  in  the  bottom  sedi- 
ments from  the  lagoon  to  the  deep  oceanic  floor. 
(Holoman-Battelle) 
W72-09351 


MATHEMATICAL     MODEL     FOR     FATE    OF 
POLLUTANTS  IN  NEAR-SHORE  WATERS, 

IIT  Research  Inst.,  Chicago,  111. 
W.  J.  Wnek,  and  E.  G.  Fochtman. 
Environmental  Science  and  Technology,  Vol.  6, 
No.  4,  p  331-337,  April  1972.  6  fig,  1  tab,  13  ref. 


Descriptors:  'Mathematical  models,  'Water  quali- 
ty control,  'Forecasting,  Lakes,  Model  studies, 
Pollution  abatement,  Computers,  Lake  Michigan, 
Computer  programs,  Dispersion,  Flow  rates, 
Water  pollution. 
Identifiers:  'Fate  of  pollutants. 

Modified  mathematical  techniques  have  been  util- 
ized to  develop  a  computer  program  for  calculat- 
ing and  predicting  the  fate  of  pollutants  in  the 
near-shore  waters  of  Lake  Michigan.  The  program 
requires  little  computer  time  and  is  more  amenable 
to  prediction  of  conditions  at  greater  distances  or 
times  from  the  source.  The  effects  of  multiple 
sources,  boundaries,  and  reaction  on  decay  rates 
were  considered  in  the  development  of  this  par- 
ticular mathematical  model.  The  model  also  con- 
siders variable  diffusion  coefficients  and  variable 
velocities.  Use  of  transforms  and  Green's  function 
avoids  the  finite  differences  approach,  permits 
rapid  calculation,  and  results  in  a  stable  answer  for 
long  distances  from  the  source.  A  sample  calcula- 
tion involving  three  sources  is  given.  (Holoman- 
Battelle) 
W72-09377 


LIQUID     WASTES     FROM     CANNING     AND 
FREEZING  FRUITS  AND  VEGETABLES. 

National   Canners   Association,   Berkeley,   Calif. 

Western  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09390 


A  DIRECT  METHOD  OF  MEASURING 
BENTHIC  PRIMARY  PRODUCTION  IN 
STREAMS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09405 


NUCLEIC  ACID  ENZYME  STUDIES  OF  NON- 
FERMENTATIVE  GRAM-NEGATIVE  BAC- 
TERIA USING  THIN-LAYER  CHROMATOG- 
RAPHY, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Laborato- 
ry Medicine. 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-09408 


OCEANS  AS  ALPHABET  SOUP:  FOCUS  ON 
DDT  AND  PCB'S, 

R.H.Gilluly. 

Science  News,  Vol  101,  No  2,  p  30-31,  January  8, 

1972. 

Descriptors:  *DDT,  'Polychlorinated  biphenyls, 
'Distribution  patterns,  Chlorinated  hydrocarbon 
pesticides,  Marine  plants,  Marine  animals,  Per- 
sistence, Foot  chains,  Trophic  level,  Vertical 
migration,  Path  of  pollutants,  Pesticide  removal, 
Atlantic  Ocean,  Phytoplankton,  Zooplankton,  Ab- 
sorption, Water  pollution  effects,  Water  pollution. 
Identifiers:  Biological  magnification,  Fate  of  pol- 
lutants. 

Although  DDT  may  not  directly  harm  man,  it  can 
indirectly  affect  him  by  attacking  desirable  flora 
and  fauna  in  the  environment.  Polychlorinated 
biphenyls  (PCB's)  are  likewise  contaminating  a 
diversity  of  organisms.  There  is  a  direct  relation- 
ship between  amounts  used  regionally  to  effects 
upon  organisms.  The  worldwide  pathway  appears 
to  proceed  from  the  land,  through  the  atmosphere, 
to  the  oceans.  Biologically,  it  appears  to  accumu- 
late from  simpler  organisms  up  the  food  chain  to 
more  complex  organisms,  with  magnification  tak- 
ing place  between  each  trophic  level.  However, 
PCB's  are  able  to  take  different  physical  and 
biological  routes.  Daily  vertical  migration  by  or- 
ganisms is  thought  to  be  responsible  for  removing 
DDT  and  preventing  magnification  to  concentra- 
tions which  may  cause  extinction  in  more  biologi- 
cally active  upper  levels  of  oceans.  There  are  ap- 
parently no  consistently  lateral  gradients  of  DDT 
or  PCB  distribution  in  the  Atlantic  Ocean.  It  is  sug- 
gested that  the  U.S.  adopt  an  international  inven- 


tory,  monitoring,  and  control  system  for  toxic 
chemicals  and  help  underdeveloped  nations  cope 
with   their  pest   problems   with  better  methods. 
(Mackan-Battelle) 
W72-09409 


MERCURY  IN  THE  ENVIRONMENT  -  AN  AN- 
NOTATED BIBLIOGRAPHY, 
Oak  Ridge  National  Lab.,  Tenn. 
G.  M.  Caton,  D.  P.  Oliveira,  C.  J.  Oen,  and  G.  U. 
Ulrikson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  ORNL-EIS-71-8,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  ORNL-EIS- 
71-8,  May  1972,  271p.  NSF-AAA-R-4-79. 

Descriptors:  'Bibliographies,  'Reviews,  'Publica- 
tions, 'Environment,  'Mercury,  Environmental 
effects,  'Food  chains,  Human  population,  Plant 
population,  Ecology,  Ecosystems,  Water  pollu- 
tion, Water  pollution  sources,  Water  pollution  ef- 
fects, Toxicity,  Bioassay,  Assay. 
Identifiers:  Concentration,  Reconcentration. 

This  computerized  bibliography  contains  562  cita- 
tions on  the  role  of  mercury  in  the  environment. 
The  entries  are  arranged  in  the  following  subject 
categories:  Reviews,  Bibliographies,  and  General 
Papers;  Natural  Occurrence,  Mining,  and  Extrac- 
tion; Uses  and  Consumption;  Pollution  Sources 
and  Pollution;  Chemistry;  Control,  Abatement, 
and  Restoration;  Legal  and  Political  Aspects; 
Physiological  and  Toxicological  Aspects;  and 
Ecosystem  Movement.  The  bibliography  is  cross- 
referenced  and  three  indexes  are  provided:  author, 
keyword,  and  permuted  title  index.  (Houser- 
ORNL) 
W72-09420 


PLAN    FOR    THE    MANAGEMENT    OF    AEC- 
-GENERATED  RADIOACTIVE  WASTES, 

Division  of  Waste  Management  and  Transporta- 
tion (AEC),  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-09424 


RADIOACTIVE  FALLOUT  IN  AIR  AND  RAIN 
(RESULTS  TO  MIDDLE  TO  1971), 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09425 


KINETICS  OF  OH  RADICAL  REACTIONS  IN 
IRRADIATED  ORDINARY  AND  SUPER- 
COOLED WATER, 

Magyar  Tudomanyos  Akademia  Kozponti  Fizikai 
Kutato  Intezete,  Budapest. 
I.  Kules,  and  R.  Schiller. 

Available  from  NTIS  as  KFKI-71-21;  $3.00  paper- 
copy;  $0.95  microfiche.  Report  KFKI-71-21, 
(1971),  lOp,  From  Third  Symposium  on  Radiation 
Chemistry,  Tihany,  Hungary,  May  10,  1971. 
(CONF.  710517-1). 

Descriptors:  'Water  properties,  'Chemical  pro- 
perties, 'Heated  water,  'Thermal  power, 
'Hydrothermal  studies,  'Water  colling,  'Kinetics, 
Energy,  Hydrogen  bonding,  Water  chemistry,  Ir- 
radiation, Cobalt,  Equations,  Diffusion,  Tempera- 
ture control. 
Identifiers:  Noyes  equation. 

Studies  were  made  of  the  kinetic  nature  of  OH 
radical  reactions  including  temperature-dependent 
kinetics  of  competing  OH  scavenger  reactions  and 
diffusion-controlled  processes.  Investigations 
were  also  made  on  whether  supercooling  had  any 
effect,  besides  that  of  the  change  in  temperature, 
on  reaction  kinetics.  Irradiations  were  carried  out 
using  a  60  Co  gamma  source.  Results  indicated 
that  supercooling  did  not  exert  any  particular  ef- 
fect on  competition  kinetics.  All  the  OH  radical 
reactions  were  diffusion-controlled  and  obeyed 
the  Noyes  equation.  Detail  is  given  of  the  various 
experiments.  (Houser-ORNL) 
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W72-09428 


ENVIRONMENTAL  RADIOACTIVITY  IN  NEW 
ZEALAND.  QUARTERLY  REPORT,  OCT.-DEC. 
1970. 

National  Radiation  Lab.,  Christchurch  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-09429 


RAPID        METHODS        FOR        MEASURING 
RADIOACTIVITY  IN  THE  ENVIRONMENT. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09437 


SAMPLING  AND  ANALYTICAL  SYSTEMS  FOR 
MEASURING  ENVIRONMENTAL  RADIOAC- 
TIVITY, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09453 


PREDICTION  OF  THE  FLORIDA  RED  TIDE  BY 
MEANS  OF  THE  IRON  INDEX;  RED  TIDE, 
DRON  AND  HUMIC  ACH)  LEVELS  IN 
STREAMS. 

Florida  Dept.  of  Natural  Resources,  Tallahassee. 

Bureau  of  Marine  Science  and  Technology, 

R.  M.  Ingle,  and  D.  F.  Martin. 

Environmental  Letters,  Vol.  1,  No.  1,  p  69-74, 

1971.  lOref.  USPHS  1  K04-GM  42569-02. 

Descriptors:    *Red   tide,    *Iron,    *Humic    acids, 
'Forecasting,  Water  pollution  sources,  Water  pol- 
lution, Gymnodinium,  Florida. 
Identifiers:  'Iron  index,  Charlotte  Harbor  (Fla), 
Growth  stimulation. 

A  new  means  of  predicting  the  occurrence  of 
Florida  red  tide  outbreaks  is  proposed:  the  iron  in- 
dex. This  index  is  defined  as  the  total  amount  of 
iron  potentially  delivered  to  an  outbreak  during  a 
three  month  period.  The  success  of  the  critical  iron 
index  in  accounting  for  past  red  tides  and  in  pre- 
dicting future  outbreaks  in  the  Charlotte  Harbor 
area  is  significant.  The  probable  critical  factors  are 
the  species  and  the  amount  of  iron  compounds 
delivered  to  a  potential  outbreak  area.  Because  of 
the  relationship  between  iron  and  humic  acid,  the 
success  of  the  iron  index  may  be  due  to  the  in- 
fluence of  iron-humic  acid  complexes  in  stimulat- 
ing the  growth  of  Gymnodinium  breve.  However, 
the  relationship  of  iron  and  humic  acid  levels  to  a 
third  factor— rainfall-may  raise  another  interpreta- 
tion; that  the  iron  index  is  really  a  measure  of  the 
humic  acid  levels  in  the  Peace  River  and  that  these 
chelating  agents  are  the  significant  growth  stimu- 
lating factors.  (Svensson- Washington) 
W72-09524 


SELF-DIFFUSION  OF  TRACE  CONCENTRA- 
TIONS OF  CE-144,  PM-147,  AND  EU-1SS  IN 
WATER  SOLUTIONS, 

Ceskoslovenska   Akademie  Ved,   Prague.   Ustav 

Jaderneho  Vyzkumu. 

F.  Kepak,  and  J.  Kriva. 

Journal  of  Inorganic  Nuclear  Chemistry  1971 ,  Vol. 

33,  p.  1741-1748,  June  1971. 

Descriptors:  'Diffusion,  'Dispersion,  'Circula- 
tion, 'Ion  exchange,  'Mixing,  Transmissivity, 
Water  pollution,  Water  pollution  sources, 
'Radioisotopes,  Hydrogen  ion  concentration, 
Water  chemistry,  Acidity,  Alkalinity,  Chemical 
properties,  Monitoring. 
Identifiers:  pH  effect,  Concentration,  Self-diffu- 


Self-diffusion  coefficients  of  144Ce,  147Pm,  and 
155Eu  in  water  solutions  have  been  determined  as 
functions  of  pH  at  two  ionic  strengths  microgram 
=  0.01  and  0.1.  From  the  values  of  the  self-diffu- 


sion coefficients  and  viscosity  the  ion  and  Ce  (III), 
Pm  (III),  and  Eu  (III)  colloid  hydroxide  radii  have 
been  calculated.  The  values  of  the  self-diffusion 
coefficients  have  been  within  10-6-10-7  cm2/sec. 
The  radii  of  colloidal  particles  of  Ce  (III),  Pm  (III), 
and  Eu  (III)  hydroxides  at  microgram  =  0.1  have 
been  37  deg  A,  22  deg  A  and  18  deg  A  respectively. 
Detailed  data  are  given  in  tabular  form.  (Houser- 
ORNL) 
W72-09530 


DISTRIBUTION  OF  CESnJM-137  AND  NATU- 
RALLY OCCURRING  RADIONUCLIDES  IN 
SEDIMENTS  OF  LAKE  MICHIGAN, 

Michigan   Univ.,  Ann  Arbor.   School  of  Public 
Health. 
A.  Plato. 

Available  from  Sup  Doc,  US  Gov't.  Printing  Of- 
fice, Washington,  D.C.-$0.50/copy.  Radiation 
Data  and  Reports,  Vol.  13,  No.  4,  p.  181-187,  April 
1972,  7  fig.,  1  tab.,5ref. 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
'Monitoring,  'Measurement,  'Radioactivity, 
'Fallout,  Nuclear  explosions,  Civil  defense, 
'Lake  Michigan,  Bottom  sediments,  Cesium, 
Potassium,  Radium,  'Lake  sediments. 
Identifiers:  Weapons  testing,  Concentration, 
Monitor  background,  *Cesium-137. 

Ten  nuclear  power  reactors  are  scheduled  for 
operation  on  Lake  Michigan  by  1976.  The  plants 
are  owned  by  six  power  companies  which  formed 
'The  Lake  Michigan  Utility  Study  Group'  in  order 
to  study  problems  common  to  all  the  nuclear 
plants.  Measurements  of  radioactivity  in  bottom 
sediments  of  Lake  Michigan  were  made  during 
1969  and  1970.  The  only  manmade  radionuclide 
found  was  cesium-137  which  originated  from  over 
two  decades  of  atmospheric  testing  of  nuclear 
weapons.  A  correlation  was  observed  between  ac- 
cumulation of  cesium-137  in  sediments  and  water 
current  patterns  in  Lake  Michigan.  Concentrations 
of  naturally  occurring  potassium-40  and  radium- 
226  were  found  to  correlate  with  the  type  of  sedi- 
ment present.  (Houser-ORNL) 
W72-09532 


RADIOACTIVITY  LEVELS  IN  SELECTED 
OHIO  STREAMS;  THE  GREAT  MIAMI  RIVER, 
THE  LITTLE  MIAMI  RIVER,  AND  MILL 
CREEK;  JUNE-AUG.  1968. 

Environmental  Protection  Agency,  Cincinnati, 
Ohio.  Office  of  Water  Programs. 

Available  from  Sup.  Doc,  US  Gov't.  Printing  Of- 
fice, Washington,  D.C.-$0.50/copy.  Radiation 
Data  and  Reports,  Vol.  13,  No.  4  p.  189-194,  April 
1972,  1  fig,  5  tab,  15  ref. 

Descriptors:  'Radioactivity,  'Radioactivity  ef- 
fects, Rivers,  Streams,  'Measurement,  Water  pol- 
lution, Water  pollution  sources,  Radioactive 
wastes,  Waste  disposal,  'Strontium,  'Uranium, 
'Radium,  'Lead,  Public  health,  'Ohio. 
Identifiers:  'Great  Miami  River,  Little  Miami 
River,  Mill  Creek,  'Thorium,  Concentration. 

A  water  quality  study  of  the  Little  Miami  River, 
Great  Miami  River,  and  Mill  Creek  was  conducted 
by  the  Office  of  Water  Programs,  U.S.  Environ- 
mental Protection  Agency.  Analyses  were  per- 
formed for  uranium,  radium-226,  lead-210,  thori- 
um and  strontium-90.  Uranium  concentrations  in 
the  Little  Miami  River,  Great  Miami  River,  and 
Mill  Creek  averaged  0.4,  0.9,  and  0.3  micro- 
gram/liter,  respectively.  Radium-226  concentra- 
tions averaged  0.08,  0.11,  and  0.04  pCi/liter, 
respectively.  Strontium-90         concentrations 

averaged  0.7,  0.4,  and  1.1  pCi/liter,  respectively. 
The  average  thorium  concentration  was  less  than  3 
microgram/liter  in  all  three  streams.  Lead-210 
averaged  less  than  0.2  pCi/liter  in  the  Little  and 
Great  Miami  Rivers  and  0.7  pCi/liter  in  Mill  Creek. 
Strontium-90  concentration  in  the  Rivers  was 
below  the  limits  for  drinking  water.  The  use  of  the 
Great  Miami  River  for  disposal  of  liquid  radioac- 


tive wastes  from  two  nuclear  installations  has  not 
produced  any  changes  in  radiological  water  quality 
which  are  of  public  health  significance.  (Houser- 
ORNL) 
W72-09533 


ADSORPTION   OF    LINDANE    AND    DIELDRIN 
PESTICIDES  ON  UNCONSOLIDATED 

AQUIFER  SANDS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

F.  R.  Boucher,  and  G.  F.  Lee. 
Environmental  Science  and  Technology,  Vol  6, 
No  6,  p  538-543,  June  1972. 9  fig,  2  tab,  9  ref. 

Descriptors:    'Adsorption,    'Pesticides,    'Sands, 
'Aquifers,   'Path  of  pollutants,  Dieldrin,  Water 
temperatures.   Hydrogen  ion   concentration,   Or- 
ganic matter,  Lakes,  Wisconsin. 
Identifiers:  Lindane. 

The  adsorption  of  lindane  and  dieldrin  on  natural 
aquifer  sand  from  Portage  County,  Wis.,  was  in- 
vestigated in  laboratory  batch  tests.  From  aqueous 
solutions  whose  concentrations  were  in  the  range 
of  5  to  500  micrograms  of  pesticide  per  liter,  the 
corresponding  adsorption  capacity  of  the  sand  was 
in  the  range  of  nanograms  per  gram.  The  range  of 
temperature  and  pH  likely  to  occur  in  an  aquifer 
would  have  no  significant  effect  on  the  uptake  of 
dieldrin  and  lindane.  The  naturally  occurring  dis- 
solved organics  present  in  two  Wisconsin  lake 
waters  were  found  to  reduce  the  adsorption  of 
dieldrin.  However,  lindane  adsorption  was  unaf- 
fected by  the  same  organics.  Nearly  70%  of  the  ad- 
sorbed lindane  was  leached  in  three  successive 
washes  of  distilled  water.  In  contrast,  less  than 
20%  of  the  dieldrin  adsorbed  by  the  aquifer  sand 
was  removed  after  three  washes.  (Knapp-USGS) 
W72-09539 


OCCURRENCE  AND  DISTRIBUTION  OF 
TRACE  ELEMENTS  IN  NEW  JERSEY 
STREAMS, 

Geological  Survey,  Trenton,  N.J. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09545 


PROCEEDINGS,  1971  TECHNICAL  CON- 
FERENCE ON  ESTUARIES  OF  THE  PACIFIC 
NORTHWEST. 

Oregon  State  Univ.,  Corvallis.  Engineering  Ex- 
periment Station. 

Oregon  State  University  Engineering  Experiment 
Station  Circular  No  42,  1971. 343  p. 

Descriptors:  'Conferences,  'Estuaries,  'Pacific 
Northwest  U.  S.,  Sedimentation,  Model  studies. 
Hydrodynamics,  Sediment  transport,  Ecology, 
Water  law,  Water  resources  development. 

The  texts  of  papers  delivered  by  the  invited 
speakers  to  the  first  Technical  Conference  on 
Estuaries  of  the  Pacific  Northwest  are  presented. 
Sessions  were  devoted  to  modeling,  hydrodynam- 
ics, sediment  transport,  the  ecology  of  estuaries, 
state  and  national  legal  policies  and  standards  af- 
fecting developments  of  estuaries.  (See  W72-09548 
thru  W72-09551)  (Knapp-USGS) 
W72-09547 


THE  POTENTIAL  OF  PHYSICAL  MODELS  TO 
INVESTIGATE  ESTUARINE  WATER  QUALITY 
PROBLEMS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
H.  Simmons. 
In:  Proceedings  of  1971  Technical  Conference  on 
Estuaries  of  the  Pacific  Northwest,  Oregon  State 
University  Engineering  Experiment  Station  Circu- 
lar No  42,  p  4-28,  1971.  21  fig. 

Descriptors:  'Estuaries,  'Hydraulic  models, 
'Pacific  Northwest  U.  S.,  Harbors,  Bays,  Tides, 
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Water  circulation,  Dispersion,  Currents  (Water), 
Model  studies,  Salinity,  Path  of  pollutants, 
Navigation,  Dredging. 

Hydraulic  models  were  made  of  the  Columbia, 
Umpqua,  Grays  Harbor  and  Tillamook  estuaries  in 
the  Pacific  Northwest;  in  addition  some  discussion 
is  given  of  San  Francisco  Bay,  San  Diego  Bay  and 
New  York  Bay.  These  models  have  been  verified 
to  reproduce  tides,  tidal  and  river  currents,  and 
salinities  for  prototype  conditions.  Tests  of  pollu- 
tant release  and  dispersion  have  been  conducted  to 
simulate  flushing  capabilities  on  these  and  other 
models.  Salinity  intrusion,  navigation,  dredging 
and  shoaling  problems  are  typical  of  the  studies 
that  may  be  made  using  these  models.  (See  also 
W72-09547)  (Knapp-USGS) 
W72-09548 


APPLICATIONS  OF  SOME  NUMERICAL 
MODELS  TO  PACIFIC  NORTHWEST  ESTUA- 
RIES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
R.J.Callaway. 

In:  Proceedings  of  1971  Technical  Conference  on 
Estuaries  of  the  Pacific  Northwest,  Oregon  State 
University  Engineering  Experiment  Station  Circu- 
lar No  42,  p  29-97,  1971 .  17  fig,  3  tab,  63  ref . 

Descriptors:  'Estuaries,  *Mathematical  models, 
•Simulation  analysis,  Hybrid  computers,  *Pacific 
Northwest  U.  S.,  Dispersion,  'Diffusion,  Path  of 
pollutants,  Tides,  Tidal  effects,  Water  level  fluc- 
tuations, Water  circulation,  Streamflow,  *Oregon, 
•Washington. 

Physical-chemical  features  of  some  Oregon  and 
Washington  estuaries  are  discussed  in  relation  to 
existing  or  potential  pollution  problems.  Available 
mathematical  models  of  flow  and  dispersion 
phenomena  are  reviewed  and  applications  of  a 
steady-state  model,  a  time-variable  model,  and  a 
box  model  are  discussed.  The  effects  of  estuaries 
on  oceans  are  illustrated  using  the  Columbia  River 
and  Cook  Inlet  as  examples.  Recent  modeling  ef- 
forts on  two  aspects  of  the  simulation  of  estuarine 
processes  include  representation  of  currents  and 
water  levels,  and  representation  of  diffusion  and 
the  local  change  of  concentration  due  to  currents, 
diffusion,  and  source-sink  terms.  (See  also  W72- 
09547)  (Knapp-USGS) 
W72-09549 


REMOTE  SENSING  ACQUISITION  OF 
TRACER  DYE  AND  INFRARED  IMAGERY  IN- 
FORMATION AND  INTERPRETATION  FOR  IN- 
DUSTRIAL DISCHARGE  MANAGEMENT, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

J.  R.  Eliason,  D.  G.  Daniels,  and  H.  P.  Foote. 
In:  Proceedings  of  1971  Technical  Conference  on 
Estuaries  of  the  Pacific  Northwest,  Oregon  State 
University  Engineering  Experiment  Station  Circu- 
lar No42,  p  126-172, 1971. 23  fig,  3  ref. 

Descriptors:  *Path  of  pollutants,  'Tracers, 
•Remote  sensing,  *Data  collections,  *Data 
processing,  Instrumentation,  Water  temperature, 
Model  studies,  Mathematical  models,  Distribution 
patterns,  Water  pollution  control,  Dye  releases, 
Tracking  techniques,  Hybrid  computers. 

Detailed  patterns  of  waste  movement  may  be  pre- 
dicted in  surface  water  by  digital  modeling 
techniques.  Data  are  collected  using  a  light  aircraft 
flying  at  speeds  greater  than  100  miles  per  hour. 
Tracer  dye  tests  may  be  conducted  with  a  sen- 
sitivity to  1  ppb  and  temperature  patterns  may  be 
mapped  with  0.5  deg  C  accuracy.  Techniques  are 
available  for  computer  reduction  of  the  data.  Out- 
put from  the  model:-  is  in  the  form  of  isoconcentra- 
tion  or  isothermal  plots  of  the  pollutant  distribu- 
tion and  its  variation  with  time.  This  information 
may  be  used  for  assessing  the  environmental  im- 
pact of  wastewater  discharges  and  for  providing 
data  needed  for  industrial  plant  siting.  (See  also 
W72-09547)  (Knapp-USGS) 
W72-09550 


STUDIES  OF  SEDIMENT  TRANSPORT  IN  THE 
COLUMBIA  RIVER  ESTUARY, 

Geological  Survey,  Portland,  Oreg.  Water 
Resources  Div. 

D.  W.  Hubbell,  J.  L.  Glenn,  and  H.  H.  Stevens,  Jr. 
In:  Proceedings  of  1971  Technical  Conference  on 
Estuaries  of  the  Pacific  Northwest,  Oregon  State 
University  Engineering  Experiment  Station  Circu- 
lar No  42,  p  190-226. 12  fig,  2  tab,  13  ref. 

Descriptors:  'Sediment  transport,  'Columbia 
River,  'Estuaries,  'Tracers,  Data  collections. 
Suspended  load,  Bed  load,  Instrumentation, 
Sampling,  Surveys,  Radioisotopes,  Fallout,  Path 
of  pollutants,  Radioactive  wastes,  Sedimentation, 
Turbidity. 

Information  on  sediment  transport  and  deposition 
in  the  Columbia  River  estuary  is  obtained  by  mea- 
suring and  sampling  the  flow,  surveying  the  bed 
with  acoustic  techniques,  and  determining 
radionuclide  levels.  Temporal  and  spatial  varia- 
tions in  suspended-sediment  concentrations  and  in 
suspended-sediment  discharges  are  large  and  are 
affected  significantly  by  a  turbidity  maximum  that 
develops  and  migrates  longitudinally  in  the  estua- 
ry. Side-scan  sonar  records  obtained  during  a 
period  of  relatively  low  river  flow  indicate 
predominantly  landward  transport  of  sediment 
along  the  bottom  in  deep  channels  upstream  from 
the  mouth  to  about  mile  14  and  predominantly 
seaward  transport  on  shallow  slopes  marginal  to 
the  channels  downstream  to  about  mile  5.  A  mass- 
balance  equation  that  considers  the  amount  of  Zn- 
65  in  the  estuary  bed  and  the  net  inflow  of  Zn-65  to 
the  estuary  suggest  that  approximately  30%  of  the 
silt  and  clay  that  enters  the  estuary  from  the  river 
is  retained  there.  Becuase  of  the  complex 
character  of  estuary  flows,  detailed  information 
on  transport  can  be  obtained  only  by  making  ob- 
servations throughout  tidal  cycles  and  over  ex- 
tended periods  of  time.  (See  also  W72-09547)  (K- 
napp-USGS) 
W72-09551 


DISPOSAL   OF  SOLID   ALUMINUM   PROCESS 
WASTES  IN  THE  OCEAN, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09552 


DESIGN   AND   CONSTRUCTION   OF   A  SALT- 
WATER ENVIRONMENT  SIMULATOR, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09553 


METHYLATION  OF  PENTACHLOROPHENOL 
BY  TRICHODERMA  VIRGATUM, 

Western  Forest  Products  Lab.,  Vancouver  (British 

Columbia). 

A.  J.  Cserjesi,  and  E.  L.  Johnson. 

Canadian  Journal  of  Microbiology,  Vol.  18,  No.  1, 

p  45-49,  1972. 1  fig,  2  tab,  12  ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
'Bacteria,  'Pesticide  toxicity,  'Fungi,  Pesticide 
kinetics,  Pesticide  removal,  Chemical  reactions, 
Biodegradation,  Pesticides,  Bioassay,  Cultures, 
Metabolism,  Water  pollution  effects,  Path  of  pol- 
lutants. 

Identifiers:  'Methylation,  'Pentachlorophenol, 
'Trichoderma  virgatum,  Pentachloroanisole, 
Biotransformation,  Culture  media. 

To  investigate  the  possible  mechanism  of  degrada- 
tion of  pentachlorophenol  (PCP),  a  pesticide  con- 
stituent, a  solution  of  2  percent  malt  extract  con- 
taining sodium  pentachlorophenate  was  used  as  a 
culture  medium  for  Trichoderma  virgatum.  A 
spore  suspension  of  the  organism  was  added  to  the 
medium  and  incubated  in  darkness  at  25  C  for  0-33 
days.  Colorimetric  analysis  showed  up  to  95  per- 
cent reduction  of  PCP  by  the  organism.  To  check 
the  nature  of  the  end  product,  fungi  mycelium 
were  extracted  and  proportional  volumes  methy- 
lated or  silylated  and  samples  containing  less  than 


5  ng  PCP  were  gas  chromatographed.  Pen- 
tachloroanisole (PCA)  was  detected  as  the 
methylation  product  of  PCP  by  chromatography 
and  confirmed  by  tests  of  its  melting  point  and  in- 
frared spectrum.  The  formation  of  pen- 
tachloroanisole, however,  did  not  account  for  the 
total  loss  of  pentachlorophenol  in  the  medium, 
suggesting  that  this  reaction  is  only  the  first  step  in 
the  metabolism  of  this  compound  or  a  parallel 
reaction  to  degradation.  A  test  to  compare  the  tox- 
icity of  PCP  and  PCA  was  also  conducted  by  in- 
oculating various  fungi  into  media  containing  the 
compounds  at  different  concentrations,  and  by 
measuring  the  survival  time  of  juvenile  Coho  sal- 
mon to  2  mg/1  PCP  and  4  mg/1  of  PCA.  Pen- 
tachloroanisole was  much  less  toxic  than  pen- 
tachlorophenol to  Trichoderma  virgatum, 
Cephaloascus  fragrans,  and  Pencillium  sp.,  as  well 
as  to  fish  in  laboratory  toxicity  tests.  (Mackan- 
Battelle) 
W72-09562 


THE  DISTRIBUTION  OF  CESIUM,  RUBIDIUM, 
AND    POTASSIUM    IN    THE    QUASI-MARINE 
ECOSYSTEM  OF  THE  SALTON  SEA, 
California  Univ.,  San  Diego. 
D.R.Young. 

Available  from  the  National  Technical  Informa- 
tion Service  as  UCSD-34-P-71-11,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  No.  UCSD- 
34P71-11,  1970.  234  p,  14  fig,  41  tab,  57  ref. 

Descriptors:  'Cesium,  'Potassium,  'Ecosystems, 
'Alkali  metals,  Plankton,  Food  chains,  Fish, 
Trophic  level,  Seawater,  Water  temperature, 
Bioassay,  Radioisotopes,  Distribution  patterns, 
Nuclear  wastes,  Sediments,  Phytoplankton, 
Zooplankton,  Mullets,  Spectrometers,  Food  webs, 
Worms,  Potassium  radioisotopes,  Seasonal, 
Colorado  River,  Sampling,  Water  quality,  Dis- 
solved solids,  Diatoms,  Copepods,  Ions,  Absorp- 
tion, Water  analysis,  DDT,  Heptachlor,  Hydrocar- 
bon pesticides,  Endrin,  Ions,  Invertebrates,  Mus- 
sels, Pesticides,  Chlorinated. 

Identifiers:  'Rubidium,  'Salton  Sea,  Teleosts, 
Sargo,  Shad,  Gulf  croaker,  Corvina,  Gamma  ray 
spectrometry,  Flame  photometry,  Gulf  of  Califor- 
nia, Lake  Mead,  Pile  worm,  Cesium  radioisotopes, 
Neanthes  succinea,  Mugil  cephalus,  Dorosoma 
petenense,  Anisotremus  davidsoni,  Bairdiella 
icistia,  Cynoscion  xantholus,  Balanus  amphitrite, 
Barnacles. 

During  1967,  a  year  long  study  was  conducted  on 
the  distributions  of  the  trace  alkali  metals  cesium 
and  rubidium,  and  of  potassium,  in  the  ecosystem 
of  the  Salton  Sea.  This  quasi-marine  environment 
provided  the  opportunity  to  study  the  behavior  of 
these  intracellular  alkalies  in  a  much  simpler 
system  than  generally  is  found  in  the  ocean.  The 
dense  phytoplankton  populations  growing  in  this 
agricultural  sink,  in  conjunction  with  the 
zooplankton  composed  of  only  a  few  major  spe- 
cies, produced  a  rich  benthic  organic  mat.  Two  in- 
dependent determinations  of  the  concentration 
factors  for  cesium  and  potassium  in  muscle  tissue 
of  the  Salton  Sea  teleosts  were  employed.  These 
techniques  were  gamma-ray  spectrometry  for  fal- 
lout Cs-137  and  natural  K-40,  and  flame 
photometry  for  stable  cesium  and  potassium,  and 
for  rubidium.  The  results  of  these  analyses  in- 
dicated that  there  were  no  significant  spatial  or 
temporal  changes  in  any  of  the  water  or  biological 
concentrations  measured  in  the  Salton  Sea  that 
precluded  the  validity  of  year  long  averaging. 
There  were  no  correlations  with  temperature 
changes.  However,  a  comparison  of  the  concen- 
tration factors  in  teleost  specimens  from  the  Sal- 
ton Sea  and  the  Gulf  of  California  did  imply  that 
the  potassium  content  of  the  water,  rather  than  the 
cesium  content,  affected  the  concentration  of  cesi- 
um in  the  biota.  (Mortland  Battelle) 
W72-09574 


TRACE     ELEMENT     CONCENTRATIONS     IN 
SOME  MODERN  CORALS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05A. 
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W72-09577 


THE  ROLE  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY IN  WASTE  DISPOSAL  MONITORING, 

Geological     Survey,    Washington,     D.C.    Water 

Resources  Div. 

J.  T.  Callahan. 

Ground  Water,  Vol  10,  No  3,  p  6-9,  May-June 

1972. 

Descriptors:  'Monitoring,  'Waste  disposal  wells, 
•Path  of  pollutants,  Hydrogeology,  Federal 
government,  Injection  wells,  Water  pollution  con- 
trol, Water  pollution  sources,  Underground  waste 
disposal,  Waste  storage,  Research  and  develop- 
ment. 

In  recent  years  the  constraints  on  the  disposal  of 
industrial  and  municipal  wastes  into  rivers  and  the 
seas  have  prompted  the  disposal  through  wells  into 
the  subsurface.  Limestone  terrane  is  particularly 
amenable  to  the  acceptance  of  all  types  of  wastes 
in  the  cavernous  subsurface,  and  this  has  resulted 
in  widespread  contamination  of  shallow  ground- 
water resources.  Highway  salting  has  caused  the 
contamination  of  thousands  of  household  wells. 
Liquid  wastes  injected  into  the  subsurface  have 
not  been  disposed  of,  but  rather  have  been  placed 
in  a  new  environment.  They  may  be  in  storage, 
they  may  be  attenuating,  or  they  may  be  changing 
character  by  reaction  with  the  rock  mass  or  forma- 
tion fluids.  The  U.S.  Geological  Survey  has  been 
concerned  with  the  study  of  groundwater 
resources  for  more  than  80  years,  and  with  the 
problems  of  radioactive  waste  contamination  since 
World  War  II.  A  new  program  investigates  waste 
emplacement  into  the  subsurface.  The  purpose  of 
the  program  is  to  develop  the  ability  to  predict  the 
fate  of  any  wastes  deliberately  or  accidentally  em- 
placed  in  the  subsurface.  The  program  includes 
research  contracts  and  grants  with  universities  and 
governmental  organizations  as  well  as  in-house 
research.  (Knapp-USGS) 
W72-09616 


MIGRATION    AND    LEACHING    OF    METALS 
FROM  OLD  MINE  TADLDVGS  DEPOSITS, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines. 
J.  H.  Galbraith,  R.  E.  Williams,  and  P.  L.  Siems. 
Ground  Water,  Vol  10,  No  3,  p  33-44,  May-June 
1972.  8  fig,  7  tab,  6  ref.  Bur.  Mines  Contract 
HOI  10088. 

Descriptors:  'Leaching,  'Heavy  metals,  'Water 
pollution  sources,  'Path  of  pollutants,  'Mine 
wastes,  Idaho,  Percolation,  Acid  bacteria,  Sulfur 
bacteria,  Iron  bacteria,  Acid  mine  water,  Mine 
acids,  Pyrite,  Spoil  banks,  Waste  dumps. 
Identifiers:  Mine  tailings. 

Leaching  of  heavy  metals  by  groundwater  passing 
through  mine  tailings  is  caused  by  the  oxidation  of 
sulfides  through  the  action  of  microorganisms. 
The  pH  of  the  groundwater  entering  the  tailings 
system  is  reduced  by  mechanisms  within  the 
tailings  system  itself.  Action  of  sulfide-oxidizing 
and  sulfur-oxidizing  bacteria  causes  the  formation 
of  sulfuric  acid,  thereby  increasing  the  acid  and 
sulfate  concentrations.  Metal  ions  go  into  solution 
as  metal  sulfates.  Four  lines  of  evidence  demon- 
strate the  presence  of  microorganisms  in  the 
tailings  system:  (1)  Fe-Mn  concretions  below  the 
water  table;  (2)  fixation  of  Na  and  K  below  the 
water  table;  (3)  precipitation  of  sulfate  salts  on  the 
surface;  and  (4)  experiments  on  two  sets  of  tailings 
samples,  one  from  the  surface  which  showed 
predominant  aerobic  activity  and  one  from  below 
the  water  table  which  showed  predominant 
anaerobic  activity.  The  combination  of  these 
mechanisms  produces  poor-quality  groundwater. 
(Knapp-USGS) 
W72-09620 


BIOGEOCHEMICAL  SOURCES  OF  IODINE 
AND  COBALT  IN  MOLDAVIA  (BIOGEOK- 
HIMICHESKIYE  PROVINTSII  YODA  I  KOBAL- 
TA  V  MOLDAVII), 

Kishinev  Botanical  Garden  (USSR). 


For  primary  bibliographic  entry  see  Field  02K. 
W72-09643 


WATER  POLLUTION  AND  PROBLEMS  IN 
WATER  TOXICOLOGY  (ZAGRYAZNENIYE 
VOD  I  ZADACHI  VODNOY  TOKSIKOLOGII), 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09647 


CONTAMINATION  OF  SURFACE  AND 
GROUND  WATER  WITH  PESTICIDES  AP- 
PLIED TO  COTTON, 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

T.  J.  Sheets,  J.  R.  Bradley,  Jr.,  and  M.  D.  Jackson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  148,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  North  Carolina  Water 
Resources  Research  Institute  Report  No  60,  April 
1972.  63  p,  3  fig,  29  tab,  26  ref,  append.  OWRR  A- 
040-NC  (2). 

Descriptors:  'Pesticides,  Leaching,  'Path  of  pol- 
lutants, Water  pollution  sources,  'Pesticide 
residues,  *DDT,  'Chlorinated  hydrocarbon  pesti- 
cides, Organophosphorous  pesticides,  Herbicides. 
Identifiers:  'Trifluralin,  'Toxaphene,  'Methyl 
parathion. 

Of  the  total  trifluralin,  toxaphene,  or  methyl 
parathion  applied  to  cotton  plots,  less  than  1%  was 
recovered  in  surface  runoff.  When  DDT  was  ap- 
plied alone,  an  average  of  2.83%  was  present  in  ru- 
noff; whereas  only  about  1%  of  the  DDT  from  a 
combination  DDT  plus  toxaphene  treatment  was 
found  in  runoff.  Of  the  DDT,  trifluralin,  tox- 
aphene and  methyl  parathion  recovered  in  runoff, 
96,  84,  75,  and  12%,  respectively,  was  associated 
with  the  sediment  fractions.  Residues  of  triflu- 
ralin, DDT,  and  toxaphene  persisted  in  soil  from 
one  season  to  the  next.  On  a  percent  basis,  triflu- 
ralin appeared  to  be  more  persistent  than  DDT  and 
toxaphene.  A  much  greater  percentage  of  triflu- 
ralin, DDT,  and  toxaphene  remained  as  residues  in 
the  soil  than  was  found  in  runoff.  A  high  percent- 
age of  the  DDT,  toxaphene,  and  methyl  parathion 
was  not  recovered  from  runoff  and  soil.  Residues 
of  DDT  in  water  from  a  small  pond  within  one  ex- 
perimental watershed  ranged  from  <0.35  ppb  be- 
fore spraying  to  13.4  ppb  during  the  spraying 
season.  Toxaphene  residues  in  pond  water  varied 
from  <1  ppb  before  spraying  to  65  ppb  about  mid 
season.  Methyl  parathion  was  detected  in  pond 
water  for  two  sampling  dates.  The  highest  concen- 
tration of  trifluralin  in  pond  water  (1.61  ppb)  oc- 
curred during  a  heavy  rain  5  days  after  application. 
None  of  the  pesticides  were  detected  in  well 
water. 
W72-09657 


THE  RELATIONSHIPS  BETWEEN  32P  ACCU- 
MULATION IN  ALGAE,  BACTERIA  AND  TU- 
BIFICIDS, 

Western  Michigan  Univ.,   Kalamazoo,  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09668 


SUMMER  CONFERENCE  OF  SOCIETY  FOR 
APPLIED  BACTERIOLOGY,  LIVERPOOL,  13- 
-15  JULY  1971, 

Office  of  Naval  Research,  London  (England). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09675 


LABORATORY  RELEASE  RATE  STUDFES  OF 
DURSBAN-POLYMERIC  FORMULATIONS, 

MARCH-JULY  1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 
Arsenal, 
L.  L.  Nelson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-732  422,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Entomological  Special  Study 
No.  31-007-71/72, 4  p,  1  fig,  2  ref. 


Descriptors:  'Phosphothioate         pesticides, 

'Plastics,  'Larvicides,  'Mosquitoes,  Insecticides, 
Pesticide  residues,  Diptera,  Chlorinated  hydrocar- 
bon pesticides,  Gas  chromatography. 
Identifiers:  'Dursban,  O  O  diethyl  O  (3,  5,  6  - 
trichloro-2-pyridy  1)  phosphoroth  loale , 

Polyethylene,  Polyvinyl  chloride,  Chlorinated 
polyethylene,  Electron  capture  gas  chromatog- 
raphy. 

Polymer  formulations  were  dosed  at  the  rate  of 
500  mg  of  formulations  per  3  liters.  The  emulsif ia- 
ble  concentrate  (EC)  was  applied  at  the  rate  of  1 
mg  active  ingredients  per  liter.  Average  residues 
determined  over  the  test  period  was  0.2074  ppm 
for  the  9.9  percent  Dursban  PE  formulation, 
0.0758  ppm  for  the  11.5  percent  Dursban  CPE  for- 
mulation, and  0.0421  ppm  for  the  10  percent  Dur- 
sban PVC  formulation.  Residues  in  the  EC  treat- 
ments declined  from  an  initial  concentration  of  1 .0 
ppm  to  an  average  of  0.0309  ppm  after  20  weeks. 
Results  indicate  that  PE,  CPE  and  PVC  may  be 
suitable  carriers  for  Dursban  for  use  as  a  mosquito 
larvicide  and  should  be  tested  in  the  field.  A  gas 
chromatograph  equipped  with  a  nickel-63  electron 
capture  detector  was  used  for  analyses  of  hexane 
extracts  of  Dursban.  The  retention  time  for  Dur- 
sban relative  to  aldrin  as  unity  was  0.89.  (Jefferis- 
Battelle) 
W72-09676 


THE  SANTA  BARBARA  OIL  SPILL  PART  1:  IN- 
ITIAL QUANTITIES  AND  DISTRIBUTION  OF 
POLLUTANT  CRUDE  OIL, 

California  Univ.,  Santa  Barbara,  Dept.  of  Biologi- 
cal Sciences. 

M.  Foster,  A.  C.  Charters,  and  M.  Neushul. 
Environmental  Pollution,  Vol.  2,  p  97-113,  1971.  8 
fig,  3  tab,  10  ref.  FWPCA  14-12-516  NSF  GB  5952 
andGH43. 

Descriptors:  'Offshore  platforms,  'Oil  pollution, 
'Water  pollution  sources,  'Oil  spills,  Drilling,  Dis- 
asters, Oily  water,  Kelps. 
Identifiers:  'Santa  Barbara  (Calif). 

The  quantity  of  oil  which  came  ashore  during  the 
early  stages  of  the  Santa  Barbara  oil  spill  has  been 
estimated  from  intertidal  oil  samples  and  aerial 
photographs.  These  methods  indicate  that  4500 
metric  tons  of  crude  oil  were  deposited  on  nearly 
90  km  of  coast  by  8  February  1969,  11  days  after 
the  spill  began.  Dosages  in  the  intertidal  zone 
varied  from  2.7  to  118.1  metric  tons/km.  These 
dosage  estimates  suggest  that  the  flow  rate  at  the 
well  was  around  500  barrels  (726  metric  tons)/day 
during  the  early  stages  of  the  spill.  A  large  quantity 
of  oil  was  held  for  varying  periods  of  time  in  the 
surface  canopies  of  offshore  kelp  beds.  The  in- 
teraction of  wind,  wave  action,  tides,  and  sub- 
strate determined  the  pattern  of  oil  distribution 
within  the  intertidal  zone.  (See  also  W72-09683) 
(LeGore-Washington) 
W72-09682 


THE  SANTA  BARBARA  OIL  SPILL  PART  2:  IN- 
ITIAL EFFECTS  ON  INTERTIDAL  AND  KELP 
BED  ORGANISMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09683 


A  SURVEY  OF  THE  LEAD  CONTENT  OF  FISH 
FROM  49  NEW  YORK  STATE  WATERS, 

New  York  State  Coll.  of  Agriculture,  Ithaca. 
I.  S.  Pakkala,  M.  N.  White,  G.  E.  Burdick,  E.  J. 
Harris,  and  D.  J.  Lisk. 

Pesticides  Monitoring  Journal,  Vol.  5,  No.  4,  p 
348-355,  March  1972.  1  fig,  4  tab,  23  ref. 

Descriptors:     'Freshwater     fish,     'Lake     trout, 
'Lead,   'Public  health,  Water  pollution  effects, 
'New  York,  Heavy  metals,  Toxicity,  Absorption. 
Identifiers:    'Lead    content.    Lead    distribution. 
Game  fish. 
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An  alayatical  survey  was  made  of  the  total  lead 
content  of  419  fish  of  various  species  sampled  in 
1969  for  49  New  York  State  waters  and  a  group  of 
lake  trout  sampled  in  1970  from  Cayuga  Lake  only. 
Most  often,  lead  concentrations  ranged  from  0.3  to 
1.5  ppm,  but  a  few  samples  contained  levels  up  to 
3.0  ppm.  Fishfrom  certain  waters  including  Lakes 
Canadice,  Canadaigua,  Erie,  Hemlock,  Pleasant, 
and  Raquette  and  the  Hudson  River  showed  higher 
lead  levels  more  consistently  than  fish  from  other 
waters.  No  correlation  was  noted  between  lead 
concentration  and  the  size,  species,  or  sex  of  fish, 
and  lead  did  not  appear  to  be  cumulative  in  the 
lake  trout  of  known  age  up  to  12  years  from  Cayu- 
ga Lake.  Considering  the  relatively  insignificant 
portion  of  our  diet  that  would  normally  comprise 
game  fish,  the  residues  of  lead  reported  here 
would  not  appear  to  constitute  a  hazard. 
(Svensson-Washington) 
W72-09715 


ZINC  RETENTION  IN  YOUNG  RATS  FED  IN- 
CREASING LEVELS  OF  HIGH-ZINC  OYSTERS, 

Department  of  Natural  Health  and  Welfare,  Ot- 
tawa (Ontario).  Food  and  Drug  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09716 


HEAVY  METALS  IN  UNITED  STATES  FISH, 

Food  and  Drug  Administration,  Washington,  D.C. 
R.  J.  Ronk. 

Transactions  of  the  36th  North  American  Wildlife 
and  Natural  Resources  Conference,  March  7-10, 
1971,  p  133-138.  2  tab. 

Descriptors:  *Heavy  metals,  'Shellfish,  'Monitor- 
ing, Water  pollution  effects.  Water  pollution, 
Zinc,  Copper,  Iron,  Manganese,  Lead,  Cadmium, 
Chromium,  Nickel,  Cobalt,  Surveys. 
Identifiers:  Seafood,  'Shellfish  sanitation,  'Food 
and  Drug  Administration. 

An  overview  of  the  extensive  metals  surveys  being 
carried  out  by  the  Food  and  Drug  Administration 
is  presented.  Included  are  some  insights  into  how 
surveys  of  this  type  are  built  to  provide  the  neces- 
sary data  to  strengthen  consumer  protection  pro- 
grams. The  FDA  will  soon  initiate  a  metals  in  fish 
surveys,  which  will  include  12  metals:  lead,  ar- 
senic, cadmium,  selenium,  chromium,  cobalt, 
nickel,  zinc,  antimony,  copper,  tin  and  man- 
ganese. Bases  for  decision  on  which  metals  are 
selected  are  listed.  The  FDA  National  Shellfish 
Sanitation  program  is  summarized  as  a  program 
example.  Modes  of  toxic  action  of  metals  and  con- 
centrating pathways  are  listed  for  the  oyster. 
Trace  metal  levels  in  shellfish  from  Atlantic  Coast 
waters  are  given.  (Svensson-Washington) 
W72-09719 


POLYMER  FORMULATIONS  OF  DURSBAN 
AND  ABATE  AS  MOSQUITO  LARVICIDES, 
APRIL  -  OCTOBER,  1970, 

Army  Environmental  Hygiene  Agency,  Edge  wood 
Arsenal,  Md. 

L.  W.  Roberts,  and  T.  A.  Miller. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-729  343,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Entomological  Special  Study 
No.  31-006-71. 29  p,  11  fig,  1  tab,  6  ref,  5  app. 

Descriptors:   'Larvicides,   'Mosquitoes,   'Chem- 
control,  Pesticides,  Insecticides,  Polymers. 
Identifiers:     'Abate,     'Dursban,     Polyethylene, 
Polyvinyl  chloride,  Culex  spp. 

Field  tests  were  conducted  to  determine  the  lar- 
vicidal  effectiveness  of  Dursban  (0,0-diethyl  0- 
(3,5,6-trichloro-2-pyridyl)  phosphorothioate)  and 
Abate  (0,0-dimethyl  phosphorothioate  0,0-diester 
with  4,4'-thiodiphenol),  each  formulated  as  a  slow- 
release  polymer  and  as  a  water  emulsion.  Three 
types  of  plastic  lined  artificial  pools  were  used  to 
evaluate  the  formulations  in  three  simulated 
habitats.  The  effectiveness  of  the  formulations 
was  monitored  on  a  weekly  basis  by  measuring 


naturally  occurring  populations  of  Culex  pipiens 
quinquefasciatus  and  Culex  restuans,  by  insecti- 
cide residues  analysis  of  water  samples  collected 
from  the  pools,  and  by  in-pool  bioassay  with  4th 
instar  laboratory-reared  larvae  of  C.  pipiens 
quinquefasciatus.  Although  the  Dursban  CPE  for- 
mulation (2.5  mg/1  of  11.5%  Dursban  in  chlorinated 
polyethylene)  provided  effective  long-term  control 
of  mosquito  larvae,  it  is  not  presently  recom- 
mended for  use  in  other  than  continued  experi- 
mental work.  Due  to  its  ineffectiveness,  the  Abate 
PVC  formulation  (10  mg/1  of  10%  Abate  in  polyvi- 
nyl chloride)  is  not  recommended  for  any  use. 
(LeGore-Washington) 
W72-09720 


EFFECTS  OF  POLYMER  FORMULATIONS  OF 
DURSBAN  AND  ABATE  ON  NON-TARGET  OR- 
GANISM POPULATIONS,  APRIL  -  OCTOBER, 

1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09721 


MATHEMATICAL  MODELS  FOR  THE  PRE- 
DICTION OF  THERMAL  ENERGY  CHANGES 
IN  IMPOUNDMENTS. 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 
Calif. 

Copy  available  from  GPO  Sup  Doc,  $1.50; 
microfiche  from  NTIS  as  PB-210  126,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  December  1969.  182  p, 
40  fig,  4  tab,  27  ref.  EPA  Program  16130  EXT 
12/69. 

Descriptors:  'Reservoirs,  'Water  temperature, 
'Mathematical  models,  Thermal  stratification, 
Heat  budget,  Computer  programs,  Impound- 
ments, Columbia  River,  Diffusion,  'Forecasting, 
'Model  studies,  Thermal  pollution,  Washington. 
Identifiers:  'Temperature  prediction,  'Lake 
Roosevelt  (Wash). 

A  previous  mathematical  model  was  refined  to 
enable  it  to  describe  the  thermal  regime  of  a 
stratified  reservoir  under  various  hydrologic, 
meteorologic,  and  hydraulic  conditions.  Refine- 
ments included  a  generalized  empirical  expression 
for  the  eddy  conductivity  coefficient,  and  al- 
lowance for  the  influence  of  reservoir  stability  on 
the  vertical  extension  of  the  withdrawal  zone  for 
reservoir  outlets  and  the  zone  of  influence  for  in- 
flows. The  refined  model  accounts  for  external 
heat  exchange  by  the  usual  heat  budget  com- 
ponents. Internal  heat  transfer  is  accomplished  by 
the  penetration  of  short-wave  radiation,  eddy  dif- 
fusion, and  vertical  advection.  The  model  was 
tested  and  verified  on  Hungry  Horse  Reservoir 
and  is  applicable  on  reservoirs  for  which  the  as- 
sumption of  horizontal  isotherms  is  valid.  A 
method  for  testing  this  assumption  is  given.  The 
model  described  above  was  extended  to  simulate 
weakly  stratified  reservoirs  (tilted  isotherms).  The 
weakly  stratified  reservoir  is  represented  as  a  se- 
ries of  smaller  reservoirs  that  are  coupled  to  one 
another  by  heat  and  mass  continuity.  A  test  of  the 
segmented  model  on  Lake  Roosevelt  gave 
satisfactory  results;  however,  its  general  applica- 
bility remains  to  be  established.  (Eagle-Vanderbilt) 
W72-09727 


RESEARCH  ON  THE  PHYSICAL  ASPECTS  OF 
THERMAL  POLLUTION. 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y. 

Copy  available  from  GPO  Sup  Doc,  $1.75; 
microfiche  from  NTIS  as  PB-210  124,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  February  1971.  188  p,  53 
fig,  3  tab,  82  ref.  EPA  Program  16130  DPU  02/71. 

Descriptors:  'Thermal  stratification,  'Thermal 
pollution,  'Path  of  pollutants,  Lakes,  'Water  tem- 
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perature,  Mathematical  models,  Thermocline, 
Hydrodynamics,  Diffusion,  Laboratory  tests, 
Thermal  powerplants,  'Forecasting,  Mixing, 
'Model  studies,  New  York. 

Identifiers:  'Water  temperature  forecasting,  Inter- 
facial  mixing,  'Cayuga  Lake  (N.Y.). 

The  mechanisms  of  formation  and  maintenance  of 
the  characteristic  thermal  structure  of  deep,  tem- 
perate lakes  are  investigated  along  with  the  effects 
on  that  thermal  structure  of  heat  discharges  from 
electric  generating  plants.  Thermociines  develop 
because  of  nonlinear  interaction  between  surface 
turbulence  and  buoyancy  gradients  from  surface 
heating.  A  theoretical  model  including  the  interac- 
tion of  those  factors  predicts  the  observed  fea- 
tures of  stratification  accurately.  Thermal 
discharges  increase  the  temperature  to  a  different 
degree  at  different  levels  of  the  entire  lake. 
Discharges  also  increase  the  depth  of  the  ther- 
mocline and  lengthen  the  stratification  period.  An 
exploratory  experimental  study  is  described  on  the 
nature  of  the  interf acial  mixing  between  a  flowing 
layer  of  warm  water  and  an  underlying  cooler  pool 
of  water.  The  downward  transfer  of  both  momen- 
tum and  heat  are  severely  inhibited  at  the  interface 
by  the  stable  buoyancy  gradients;  momentum  to  a 
lesser  degree.  (Eagle-Vanderbilt) 
W72-09728 


AN  ANALYTICAL  AND  EXPERIMENTAL  IN- 
VESTIGATION OF  SURFACE  DISCHARGES  OF 
HEATED  WATER, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Water 
Resources  and  Hydrodynamics  Lab. 
K.  D.  Stolzcnbach,  and  D.  R.  F.  Harleman. 
Copy  available  from  GPO  Sup  Doc,  $1.75; 
microfiche  from  NTIS  as  PB-210  134,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  February  1971.  212  p,  47 
fig,  5  tab,  38  ref.  EPA  Program  16130  DJU  02/71 . 

Descriptors:  'Thermal  pollution,  'Heated  water, 

Turbulence,  Electric  powerplants,  Mathematical 

models,  'Model  studies,  Buoyancy,  Heat  balance, 

'Discharge      (Water),       'Water      temperature, 

Forecasting. 

Identifiers:     'Temperature     prediction.     Surface 

discharges,  Buoyant  jets. 

The  prediction  of  temperature  within  the  region 
dominated  by  turbulence  from  a  heated  discharge 
was  investigated.  A  three-dimensional  theory  is 
developed,  based  on  a  turbulent  jet  model  and  in- 
cluding density  gradients  and  surface  heat  loss.  Of 
interest  in  formulating  the  theory  is  the  depen- 
dence of  the  temperature  distribution  in  the  receiv- 
ing water  on  the  temperature  difference  between 
discharge  and  ambient  water,  the  initial  discharge 
velocity,  the  channel  geometry,  the  bottom  slope, 
the  ambient  cross  flow,  and  surface  heat  transfer. 
Experiments  are  performed  in  a  laboratory  basin 
in  which  all  of  thhe  relevant  parameters,  including 
cross  flow  and  bottom  slope,  are  varied  and  tem- 
peratures are  measured  in  the  heated  discharge. 
The  experiments  verify  the  theoretical  predictions. 
The  theory  contains  no  undetermined  parameters 
and  the  comparison  of  the  experimental  and 
theoretical  results  does  not  involve  any  fitting  of 
the  theory  to  data.  The  rate  of  temperature 
decrease  in  the  jet  and  the  vertical  and  lateral 
spreading  are  controlled  by  the  initial  densimetric 
Froude  number,  the  ratio  of  channel  depth  to 
width,  and  the  bottom  slope.  A  cross  flow  deflects 
the  jet  but  does  not  greatly  affect  the  temperature 
distribution.  (Eagle-Vanderbilt) 
W72  -09729 


METHODS  FOR  EVALUATING  EFFECTS  OF 
TRANSIENT  CONDITIONS  IN  HEAVILY 
LOADED  AND  EXTENSIVELY  REGULATED 
STREAMS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Lab. 

R.  T.  Jaske,  W.  L.  Templeton,  and  C.  C.  Coutant. 
Presented    at    ASME/AICHE    Stream    Pollution 
Abatement  Conference,  'The  River  a  Biological 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


19 

*'  'lit! U 

:ac 

I B 
pi. 


IBS 

:sc: 

i  a 

;  ;i  .■-• 

:S 

i 
:a 

i'WE 

■ns 


Reactor',  Rutgers  University,  New  Brunswick, 
New  Jersey,  June  10-12,  1969.  33  p,  16  fig,  1  tab, 
13ref.AECAT(45-l)-1830. 

Descriptors:  'Thermal  pollution,  'Remote 
sensing,  'Fish,  Mathematical  models,  Cooling 
water,  Dye  releases,  Water  temperature,  Outlets, 
Mortality,  Model  studies,  *Water  pollution  ef- 
fects, 'Mixing,  Dispersion,  'Columbia  River 
(Wash),  Washington. 
Identifiers:  Hanford  reactor,  Mixing  zone. 

The  state  of  the  art  in  the  areas  of  zone  of  prompt 
mixing,  the  transition  zone  and  the  mixed  zone  is 
used  to  evaluate  the  interaction  of  the  effluent 
releases  from  the  Hanford  nuclear  reactors  with 
the  highly  regulated  regime  of  Columbia  River. 
Significant  developments  in  the  use  of  infrared 
imagery,  high  speed  photography,  radar  and  im- 
proved electronics  are  discussed.  The  maximum 
temperature  exposure  would  occur  to  fish  which 
enter  the  mixing  eddies  in  deep  water  near  the  out- 
let pipe  and  are  carried  through  the  highest  tem- 
perature region.  An  equation  describing  the  rate  of 
change  of  internal  fish  temperature  at  a  given 
depth  is  given.  An  expression  relating  the  rate  of 
mortification  to  fish  temperature  (at  the  depth  of 
occurrence)  is  also  given.  The  model  has  been 
tested  against  several  hypothetical  thermal  plumes 
to  which  groups  of  coho  juveniles  were  exposed 
and  acceptable  correspondence  was  obtained.  (U- 
padhyaya-Vanderbilt) 
W72-09731 


THE   DISSIPATION   OF   HEAT   FROM   THER- 
MAL DISCHARGES, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

D.  K.  Brady. 

April  1970.  5  p,  2  fig,  1  tab,  22  ref . 

Descriptors:  'Thermal  pollution,  'Heat  budget. 
Electric  power,  Dew  point,  Froude  number,  Com- 
puter models,  Evaporation,  Cooling,  Tempera- 
ture, 'Discharge  (Water),  Evaporation. 
Identifiers:  Thermal  discharge,  'Heat  dissipation, 
Cooling  lakes,  Equilibrium  temperature, 
Exchange  coefficient. 

Thermal  discharges  are  likely  to  increase  in  both 
number  and  size  during  the  next  few  decades. 
Man's  thermal  impact  on  earth  is  negligible. 
Although  back  radiation  plays  a  predominant  role 
in  keeping  earth's  water  cool,  the  key  factor  in 
determining  additional  heat  assimilative  capacity 
is  evaporation.  At  night,  water  tends  to  seek  the 
dewpoint  temperature,  but  solar  radiation,  Hs, 
raises  the  equilibrium  temperature  by  an  incre- 
ment of  Hs/K,  where  K  is  the  heat  exchange  coef- 
ficient. A  design  chart  for  K  in  terms  of  the  wind- 
speed,  dewpoint  and  water  surface  temperature  is 
given.  The  rapid  decay  of  excess  temperature 
generally  observed  near  the  thermal  discharges 
into  open  waters  is  largely  due  In  dilution,  not  sur- 
face cooling.  Laboratory  experiments  with 
buoyant  jets  show  fair  agreement  with  prototype 
performance,  but  need  more  study.  Hydraulic 
simulation  by  computer  needs  more  development 
to  compete  with  hydraulic  modeling  in  the  near  fu- 
ture. (Upadhyaya-Vanderbilt) 
W72-09732 


POTENTIAL  USES  OF  WASTE  WATERS  AND 
HEATED  EFFLUENTS, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy).  Inland  Fishery  Resources 

Branch. 

A.  E.Thorslund. 

European  Inland  Fisheries  Advisory  Commission, 

Occasional  Paper  No.  5,  1971.  23  p,  8  fig,  3  tab,  22 

ref. 

Descriptors:  'Fisheries,  'Heated  water,  'Aquatic 
productivity,  'Wastes,  Fish  harvest,  Fish  manage- 
ment, Carp,  Thermal  powerplants,  'Thermal  pol- 
lution, Water  pollution,  Sewage  effluent,  Aquatic 
plants,  'Water  utilization. 
Identifiers:  'Poland. 


In  Poland  carp  were  cultivated  in  the  undiluted  ef- 
fluent from  an  activated  sludge  plant,  throughout  a 
full  year.  Two-year-old  carp  have  lower  oxygen 
requirements  than  carp  fry,  enabling  them  to  live 
in  ponds  with  overflow.  Fish  yields  over  1000  kg 
per  ha  were  obtained  without  supplemental  feed- 
ing. Experiments  were  also  run  with  carp  in  ponds 
containing  diluted  sugar  beet  factory  waste.  A 
yearly  cycle  is  possible  with  wastes  collected  and 
stored  during  autumn  and  winter,  diluted  in  the 
spring  and  led  to  ponds.  Before  winter  the  ponds 
were  emptied  into  small  rivers  without  causing 
pollution  problems.  Fish  production  was  compara- 
ble to  that  obtained  with  chemical  fertilization. 
Detailed  investigations  were  carried  out  on  the  ef- 
fects of  heated  effluents  from  two  thermoelectric 
plants  on  a  system  of  five  interconnected  lakes. 
Temperature  and  oxygen  measurements  and  popu- 
lation studies  of  aquatic  plants  and  fish  were 
made.  The  growth  rate  increased  for  all  species 
while  the  fertility  increased  for  some  species  and 
decreased  for  others.  Eutrophication  has  been 
turned  into  fish  production  through  higher  growth 
rates  and  introduction  of  eels  and  several  varieties 
of  carp.  (Eagle-Vanderbilt) 
W72-09733 


HEAT      DISSIPATION      AT      POWER      PLANT 
COOLING  LAKES, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 
Geography;  and  Johns  Hopkins  Univ.,  Baltimore, 
Md.  Dept.  of  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-09736 


HAZELWOOD  POWER  STATION  -  DATA  COL- 
LECTION AND  ANALYSIS  OF  COOLING  POND 
PERFORMANCE, 

State  Electricity  Commission  of  Victoria,  (Aus- 
tralia). Hydrology,  Civil  and  Architectural  Dept. 
For  primary  bibliographic  entry  see  Field  05D. 

W72-09737 


AHt  COOLING  FOR  CONDENSATION  AND  EX- 
HAUST HEAT  REJECTION  IN  LARGE 
GENERATING  STATIONS, 

Maschinenfabrik  Augsburg-Nuernberg  A.G.,  Nu- 
remberg (West  Germany). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09738 
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POSSIBLE  DDT  MORTALITY  IN  YOUNG 
RAINBOW  TROUT, 

Otago  Univ.,   Dunedin  (New  Zealand).   Medical 

School. 

J.C.  Dacre,  and  D.Scott. 

NZJ  Mar  Freshwater  Res.  5(1):  58-65.  1971. 

Descriptors:  *DDT,  'Mortality,  'Rainbow  trout, 
♦Water  pollution  effects,  'Fishkill,  'Insecticides, 
Toxicity. 

An  unusually  high  mortality  of  eggs  and  fry  of 
rainbow  trout  (Salmo  gairdneri  Richardson)  from 
Lake  Taupo  in  1966  was  possibly  caused  by  exces- 
sive exposure  to  DDT  and  its  metabolites.  The  egg 
and  fry  mortality  (44.6%),  and  DDT  level  in  the  fry 
(4.63  ppm),  were  compared  with  other  similar 
cases  of  possible  DDT  poisoning  in  young  sal- 
monids,  both  in  New  Zealand  and  North  America. 
Other  possible  adverse  effects  on  young  salmonids 
exposed  to  DDT  were  discussed. -Copyright  (c) 
1972,  Biological  Abstracts,  Inc. 
W72-09141 


QUALITY     OF     EFFLUENT     FROM     SWINE 
PRODUCTION  AREAS, 

North   Carolina   State   Univ.,   Raleigh.   Dept.   of 

Biological    and     Agricultural    Engineering;    and 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09151 


INFECTIOUS  PANCREATIC  NECROSIS  VIRUS: 
COMPARATIVE  FREQUENCIES  OF  ISOLA- 
TION FROM  FECES  AND  ORGANS  OF  BROOK 
TROUT  (SALVELINUS  FONTINALIS), 

Guelph    Univ.    (Ontario).    Dept.    of    Veterinary 

Microbiology  and  Immunology. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09152 


CHLORINATED  MUNICIPAL  WASTE  TOXICI- 
TIES TO  RAINBOW  TROUT  AND  FATHEAD 
MINNOWS. 

Michigan  Dept.  of  Natural  Resources,  Lansing. 
Bureau  of  Water  Management. 

Copy  available  from  GPO  Sup  Doc  as  PB-209  890. 
Environmental  Protection  Agency,  Research  and 
Monitoring,  Water  Pollution  Control  Research  Se- 
ries, October  1971.  49  p.  9  fig,  13  tab,  26  ref,  8  ap- 
pend. EPA  Project  18050  GZZ  10/71. 

Descriptors:  'Water  pollution  sources,  'Chlorina- 
tion,  'Fish,  'Toxicity,  Rainbow  trout,  Sewage 
treatment,  Michigan,  Chlorine,  Lethal  limit, 
Aquatic  life,  Mortality,  Water  quality. 
Identifiers:  'Chlorinated  municipal  wastes, 
Pimephales  promelas. 

Effect  of  chlorinated  municipal  wastes  on  fish  life 
and  laboratory  findings  of  earlier  researchers  were 
assessed  in  separate  studies  at  four  Michigan  mu- 
nicipal wastewater  treatment  plants.  Tolerance 
levels  and  river  length  below  each  plant  outfall 
rendered  unavailable  to  resident  fish  populations 
were  determined.  Chlorine  in  municipal  waste- 
water discharges  is  usually  present  in  combined 
form  with  ammonia,  ammonium  hydroxide  or  am- 
monium ions  to  form  mono-,  di-,  or  trichloramine. 
Ten  rainbow  trout  (Salmo  gairdneri)  and  ten 
fathead  minnows  (Pimephales  promelas),  previ- 
ously acclimated,  were  held  96  hours  in  live  boxes 
in  the  stream  above  and  below  these  outfalls.  Fish 
held  below  these  outfalls  were  subjected  to  both 
chlorinated  and  non-chlorinated  exposures  during 
effluent  discharge.  Test  waters  were  monitored 
chemically  and  bacteriologically  during  fish  expo- 
sure. Total  residual  chlorine  concentrations  below 
three  plants  were  toxic  to  rainbow  trout  at 
distances  up  to  0.8  mile.  Fathead  minnows  ap- 
peared adversely  affected  up  to  0.6  mile 
downstream  in  two  of  the  four  plants.  Total 
residual  chlorine  concentrations  less  than  0.1  mg/1 
were  toxic  to  fathead  minnows.  Rainbow  trout  96- 
hour  total  residual  chlorine  TL-50  concentration 
below  two  plants  was  0.023  mg/1.  (Jones-Wiscon- 
sin) 
W72-09154 


NUTRIENTS  AND  EUTROPHICATION:  THE 
LIMITING  NUTRIENT  CONTROVERSY. 

American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia,  Vol  I,  Allen  Press, 
Lawrence,  Kansas,  1972.  328  p.  OWRR  X-109 
(No.  3415)  (1). 

Descriptors:  'Eutrophication,  'Carbon, 

♦Phosphorus,  Nitrogen,  Algae. 
Identifiers:  'Limiting  nutrients. 

The  intent  of  the  American  Society  of  Limnology 
and  Oceanography  to  provide  an  open  forum  for 
communication  between  academe,  state  and 
federal  agencies,  and  industry,  culminated  in  this 
symposium  held  at  W.  K.  Kellogg  Biological  Sta- 
tion of  Michigan  State  University  on  February  11- 
12,  1971.  It  was  the  hope  to  provide  a  clear  state- 
ment of  current  ideas  relative  to  the  importance  of 
various  regulating  or  limiting  nutrients  in  the 
eutrophication  of  aquatic  ecosystems.  Only  one 
factor-nutrient  availability-was  selected  as  the 
subject.  The  focus  was  on  the  relative  importance 
of  carbon  and  phosphorus  in  regulating  eutrophi- 
cation. Because  of  the  recent  carbon  vs. 
phosphorus  controversy  (centered  on  the  proposal 
that  carbon  rather  than  phosphorus  or  nitrogen 
limits  algal  productivity)  this  subject  carries  politi- 
cal and  economic  overtones.  Since  phosphorus  in 
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detergents  is  linked  to  cultural  eutrophication,  the 
controversy  is  now  emotionally  charged  following 
legislative  proposals  to  remove  phosphorus  from 
detergent  formulations.  The  proceedings  of  this 
symposium  where  ideas  and  data  were  openly  and 
authoritatively  discussed,  questioned,  and 
debated,  are  intended  to  provide  the  public  and 
politicians  with  some  useful  guidelines  to  this 
problem.  It  is  up  to  each  reader  to  evaluate  the 
controversy  and  to  determine  whether  there  was 
one.  (See  W72-09156  thru  W72-09172)  (Auen- 
Wisconsin) 
W72-09155 


AND 


AQUATIC 


EUTROPHICATION 
ECOSYSTEMS, 

Cornell  Univ.,  Ithaca,  N.  Y.  Div.  of  Biological 
Sciences. 
E.  Likens. 

In:  Nutrients  and  eutrophication:  The  limiting 
nutrient  controversy,  p  3-13,  2  fig,  51  ref.  Amer- 
ican Society  of  Limnology  and  Oceanography 
Special  Symposia  Vol  I,  Allen  Press,  Lawrence, 
Kansas,  1972. 

Descriptors:  'Eutrophication,  'Ecosystems, 
Model  studies,  Organic  matter,  Aquatic  produc- 
tivity, Primary  productivity,  Input-output  analy- 
sis, Cycling  nutrients. 

The  ecosystem  concept  as  applied  to  analysis  of 
eutrophication  of  aquatic  ecosystems  is  discussed. 
In  defining  boundaries  of  an  ecosystem  lateral 
boundaries  of  a  functional  lake  are  delimited  by 
the  shoreline,  and  vertical  boundaries  are  the 
water  surface  and  the  maximum  sediment  depth 
utilized  by  organisms.  The  continuous  nutrient 
flow  across  these  boundaries  are  categorized  into 
meteorologic ,  geologic,  and  biologic  inputs  and 
outputs.  A  model  is  proposed  for  simplifying, 
categorizing,  and  quantifying  the  complex  linkages 
between  ecosystems,  and  between  ecosystems 
and  the  biosphere.  The  model  used  extensively  for 
nutrient  cycling  can  easily  be  expanded  to  include 
energy  flux.  Organic  matter  inputs  may  originate 
from  autochthonous  and  allochtponous  sources. 
Autochthonous  inputs  include  carbon  fixed  by 
phytoplankton,  macrophytes,  periphyton,  and 
chemosynthetic  microorganisms.  Inputs  of 
reduced  carbon  from  the  watershed  may  be  car- 
ried to  the  lake  by  meteorologic,  geologic,  and 
biologic  systems.  Measurement  of  all  inputs  may 
be  important  in  evaluating  eutrophication.  In  anal- 
ysis of  eutrophication  patterns  and  causes 
ecosystem  function  should  be  observed.  The 
ecosystem  concept,  coupled  with  an  understand- 
ing of  nutrient  and  energy  fluxes,  provides  a  sound 
theoretical  basis  for  management  and  regulation  of 
freshwater  resources.  (See  also  W72-09155) 
(Jones-Wisconsin) 
W72-09156 


BIOGEOCHEMISTRY  OF  LAKES:  MAJOR 
SUBSTANCES, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 
Biology. 

E.  S.  Deevey,  Jr. 

In:  Nutrients  and  eutrophication:  The  limiting 
nutrient  controversy,  p  14-20,  2  fig,  3  tab,  29  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Allen  Press, 
Lawrence,  Kansas,  1971. 

Descriptors:   'Lakes,   'Biochemistry,   'Chemical 

properties,     'Geochemistry,     Dissolved     solids, 

Productivity,  Ion  transport,  Phosphorus,  Cycling 

nutrients,  Carbon  cycle,  Bicarbonates,  Nitrogen, 

Sulfur,  Eutrophication. 

Identifiers:    'Limiting    nutrients,    'Atmospheric 

transport. 

Stressing  recent  atmospheric  transport  measure- 
ments such  as  those  at  Hubbard  Brook,  New 
Hampshire,  major  dissolved  substances  in  lake 
waters  are  reviewed.  By  this  little-noticed 
mechanism,  substantial  amounts  of  cations  reach 
lakes    along    with    larger    but    less    unexpected 


amounts  of  anions.  Phosphorus,  the  only  essential 
biological  element  that  seems  not  to  be  signifi- 
cantly transported  through  the  atmosphere,  is  nor- 
mally rockbound  but  is  currently  being  provided  in 
surplus  as  a  pollutant.  To  the  extent  that  lithology 
controls  or  regulates  production  in  aquatic 
systems,  phosphorus  is  the  scarcest  and,  there- 
fore, the  critical  component  of  that  control.  When 
phosphorus  is  in  surplus  other  elements  can  act  at 
least  locally  or  temporarily  as  production  regula- 
tors. With  this  under  consideration,  the  carbon 
cycle  in  natural  waters  is  briefly  explored.  In 
waters  of  very  moderate  hardness,  the  carbon 
supply,  as  bicarbonate,  is  normally  in  excess  of 
the  phosphorus  supply.  As  one  result,  remarkably 
uniform  quantities  of  fixed  carbon  (3  mg  or  more 
per  square  cm/year)  are  exported  to  sediments  and 
permanently  buried.  Limitation  of  production  by 
carbon,  though  imaginable  in  sewage  oxidation 
ponds  or  in  very  soft  water  seems  an  unlikely 
problem  in  the  near  future.  (See  also  W72-09155) 
(Jones-Wisconsin) 
W72-09157 


THE  ROLE  OF  MINOR  NUTRIENTS  IN  LIMIT- 
ING THE  PRODUCTIVITY  OF  AQUATIC 
ECOSYSTEMS, 

California  Univ.,  Davis.  Div.  of  Environmental 
Studies. 
C.  R.  Goldman. 

In:  Nutrients  and  eutrophication:  The  limiting 
nutrient  controversy,  p  21-38,  8  fig,  3  tab,  29  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Allen  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Nutrients,  'Productivity,  'Aquatic 
environment,  'Limiting  factors,  'Trace  elements, 
Oligotrophy,  Eutrophication,  Methodology, 
Molybdemum,  Measurement,  Cycling  nutrients, 
Model  studies. 

Identifiers:  'Limiting  nutrients,  Castle  Lake 
(Calif),  Autoradiography,  Lake  Tahoe  (Calif). 

The  limiting-factor  concept  is  useful  in  un- 
derstanding dynamics  of  aquatic  ecosystems  but  it 
is  almost  certainly  an  oversimplification  when  ap- 
plied to  the  organisms  representing  natural 
phytoplankton  populations.  Trace  elements,  either 
singly  or  in  combination,  may  limit  aquatic  en- 
vironment productivity.  Of  methods  for  determin- 
ing nutrient-limiting  factors,  one  measures 
nutrient  content  of  the  waters  and  infers  limitation 
of  specific  nutrients  that  are  in  short  supply. 
Another  collects  the  organisms  themselves,  ex- 
tracts and  analyzes  their  cell  content;  a  third  adds 
nutrients  to  the  natural  phytoplankton  population 
and  measures  their  growth  responses;  a  fourth  is 
similar  to  the  third  except  that  a  test  species  is 
used  in  filtered  water  for  the  bioassay.  Trace  ele- 
ment deficiencies  are  more  likely  in  oligotrophic 
than  in  eutrophic  lakes.  In  Castle  Lake,  California 
which  is  deficient  in  molybdenum,  nitrogen-fixing 
alders  appear  to  compete  with  aquatic  ecosystem 
for  molybdenum.  Algal  enzyme  systems  are  simul- 
taneously limited  by  more  than  a  single  nutrient. 
The  additive  effect  of  phosphate  additions  to  iron- 
and  nitrogen-limited  Lake  Tahoe,  California  is 
emphasized.  Autoradiography  is  useful  in  deter- 
mining relative  metabolic  activity.  To  understand 
lakes  submodels  that  emphasize  recycling  time 
and  efficiency  are  recommended  as  opposed  to 
models  requiring  masses  of  data.  (See  also  W72- 
09155)  (Jones-Wisconsin) 
W72-09158 


THE     INTERRELATION     OF    CARBON     AND 

PHOSPHORUS  IN  REGULATING 

HETEROTROPHIC        AND        AUTOTROPHIC 

POPULATIONS  IN  AN  AQUATIC  ECOSYSTEM, 

SHRINER'S  POND, 

Federal  Water  Pollution  Control  Administration, 

Athens,  Ga.  Southeast  Water  Lab. 

P.  C.  Kerr,  D.  L.  Brockway,  D.  F.  Paris,  and  J.  T. 

Barnett,  Jr. 

In:   Nutrients  and   Eutrophication:   The   limiting 

nutrient  controversy,  p  41-62,  9  fig,  58  ref.  Amer- 


ican Society  of  Limnology  and  Oceanography 
Special  Symposia  Vol  I,  Alien  Press,  Lawrence, 
Kansas,  1972. 

Descriptors:  'Carbon,  'Phosphorus,  'Population, 
Aquatic  environment,  Ecosystems,  Georgia, 
Biorthythms,  Laboratory  tests,  Algae,  Carbon 
dioxide,  Cycling  nutrients,  Bicarbonates,  Plant 
growth,  Durnal. 

Identifiers:  'Limiting  nutrients,  Potassium 
chloride,  Shriner's  Pond  (Ga). 

Any  of  the  types  of  biological  regulation-physical, 
chemical,  genetic,  and  nutritional-can  regulate 
biological  activity  of  organisms  at  different  times 
and  places.  Shriner's  pond,  Georgia  w  udied  to 
ascertain  chemical  and  biological  changes  as- 
sociated with  addition  of  nitrogen  and  phosphorus 
or  carbon  dioxide.  Within  12  hours  after  reagent- 
grade  nitrogen,  phosphorus,  and  potassium 
chloride  were  added,  the  bacterial  population  in- 
creased. Algal  population  increased  36-48  hours 
after  fertilization.  Diel  cycling  of  carbon  dioxide 
and  bicarbonate  was  measured.  Although  these 
data  do  not  clearly  indicate  that  increased  availa- 
bility of  inorganic  carbon  was  responsible  for  in- 
itiation of  algal  growth,  continued  biological 
production  of  carbon  dioxide  appeared  to  prolong 
the  bloom  duration.  Data  indicate  more  nitrogen 
and  phosphorus  were  removed  during  night  than 
during  day;  the  higher  removal  was  associated 
with  oxygen  removal,  decreasing  pH,  and  accumu- 
lation of  carbon  dioxide  and  bicarbonate,  indicat- 
ing heterotrophic  activity.  Carbon  dioxide  was 
removed  and  bicarbonate  was  depleted  from  the 
water  during  light  hours.  Algal  growth  was  stimu- 
lated by  bubbling  5%  and  0.03%  carbon  dioxide  in 
air  through  water.  These  experiments  indicate  im- 
portance of  carbon  in  regulating  algal  growth.  (See 
also  W72-09155)  (Jones-Wisconsin) 
W72-09159 


PHYTOPLANKTON  PHOTOSYNTHESIS, 

MICRONUTRIENT  INTERACTIONS,  AND  IN- 
ORGANIC CARBON  AVAILABILITY  DM  A 
SOFT-WATER  VERMONT  LAKE, 

Dartmouth  Coll.  Hanover,  N.H.  Dept.  of  Biologi- 
cal Sciences. 
H.  L.  Allen. 

In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  63-83,  13  fig,  3  tab,  30  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Allen  P'ess, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Phytoplankton,  'Photosynthesis, 
'Nutrients,  Microorganisms,  Inorganic  com- 
pounds, Carbon,  Vermont,  Lakes,  Hardness 
(Water),  Carbon  cycle,  Trace  elements.  Chemical 
properties,  Measurement,  Methodology,  Bioas- 
says,  Model  studies,  Analytical  techniques. 
Identifiers:  'Limiting  nutrients,  Star  Lake  (Vt), 
Micronutrients,  Soft  water  lakes.  Inorganic-or- 
ganic carbon. 

Most  New  England  lakes  are  'soft-water,'  with 
low  ionic  concentration  and  low  alkalinity 
Resulting  from  low  alkalinities,  the  waters  are  in- 
adequately buffered  and  often  respond  to  inten- 
sive phytoplankton  photosynthesis  by  abrupt  pH 
increase.  A  small,  eutrophic,  soft-water  Vermont 
lake  was  investigated  to  evaluate  inorganic-or- 
ganic carbon  relationships  in  phytoplankton 
photosynthesis.  The  standard  C-14  technique  was 
modified  by  adding  both  carbon-dioxide- 14  and 
mixtures  of  bicarbonate- 14  and  carbonate-14  to  in 
situ  phytoplankton  and  higher  aquatic  plants. 
Simultaneous  measurements  were  made  of  prima- 
ry production  and  extracellular  release  of  C-14 
labeled  dissolved  organic  compounds.  Bioassays 
were  conducted  dependent  on  relative  C-14  uptake 
during  photosynthesis.  A  technique  was  developed 
for  measuring  C-14  dioxide  uptake  over  short  time 
intervals;  inorganic  carbon  uptake  followed  first- 
order  kinetics.  Nannoplanktonic  algae  were  in- 
capable of  using  bicarbonate  as  a  carbonsource 
during  periods  of  high  pH.  Labeling  experiments 
with   natural   algae,   bacteria,   and   high   aquatic 
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plants  suggest  that  open-water  bacterial  respira- 
tion provided  carbon  dioxide  for  the  high  and 
sustained  rates  of  algal  photosynthesis  during 
periods  of  high  pH  and  low  inorganic  carbon 
availability;  also  higher  aquatic  plants  in  littoral 
zone  supplied  extracellular  carbon  compounds 
used  by  planktonic  algae  and  bacteria.  Three 
theoretical  models  are  described.  (See  also  W72- 
09155)  (Jones- Wisconsin) 
W72-09160 


THE  ROLE  OF  CARBON  IN  HARD-WATER 
MARL  LAKES, 

Michigar  ?tate  Univ.,  Hickory  Corners.  W.  K. 
Kellogg  B'.  logical  Station. 
R.  G.  Wetzel. 

In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  84-97,  22  fig,  4  tab,  29  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Allen  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  *Carbon,  'Hardness  (Water),  'Marl, 
•Lakes,  Nutrients,  Photosynthesis,  Carbon  cycle, 
Metabolism,  Productivity,  Alkalinity,  Chemical 
reactions,  Limiting  factors,  Primary  productivity. 
Identifiers:  'Limiting  nutrients,  *Marl  lakes, 
Lawrence  Lake  (Mich). 

In  25%  to  a  majority  of  southern  Michigan  lakes 
ionic  composition  is  completely  dominated  by 
bicarbonate  and  all  are  considered  hard-water  marl 
lakes.  Particulate  and  colloidal  calcium  carbonate 
occurs  in  high  concentrations.  Concentrations  of 
phosphonis,  iron,  manganese,  and  similar  ions  are 
extremely  low  and  exert  major  influences  on  car- 
bon cycling.  Organic  and  inorganic  nitrogen  con- 
centrations usually  occur  at  very  high  levels.  Some 
major  interactions  influencing  rates  of  biotic  car- 
bon cycling  of  such  lakes  are  demonstrated.  Pri- 
mary production  rates  of  phytoplankton  were 
determined  weekly  in  situ  with  C-14  light  and  dark 
techniques.  Nutrient  limitations  to  photosynthesis 
and  carbon  cycling  in  hard-water  lakes  exist  as  a 
number  of  simultaneous  organic  and  inorganic  in- 
teractions that  cannot  bt  treated  separately.  Natu- 
ral amino  compounds  of  moderate  complexing 
capacity  exhibited  excellent  properties  of  increas- 
ing availability  of  metals  for  algal  utilization. 
Analyses  of  iron  availability  and  responses  of  algal 
metabolism  to  iron  as  regulated  by  dissolved  or- 
ganic compounds  demonstrate  importance  of  or- 
ganic complexing  mechanisms  to  photosynthetic 
productivity.  Particulate  and  colloidal  calcium  car- 
bonate can  function  significantly  in  inactivating 
certain  labile  organic  compounds,  reducing  bac- 
terial metabolism  and  a  tendant  inorganic  and  or- 
ganic regeneration,  and  controlling  inorganic  car- 
bon dissociation  from  the  carbonate-organic  com- 
plex. (See  also  W72-09155)  (Jones- Wisconsin) 
W72-09161 


IN 


SEWAGE 


CARBON         LIMITATION 
LAGOONS, 

Missouri   Univ.,   Columbia.   Dept.   of  Civil   En- 
gineering. 
D.  L.  King. 

In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  98-1 10,  8  fig,  16  ref.  Amer- 
ican Society  of  Limnology  and  Oceanography 
Special  Symposia  Vol  I,  Allen  Pres  Lawrence, 
Kansas,  1972. 

Descriptors:  'Carbon,  'Sewage  lagoons,  'Limit- 
ing factors,  Algae,  Productivity,  Photosynthesis, 
Nutrients,  Eutrophication,  Cyanophyta,  Alkalini- 
ty, Diurnal.  Nitrogen. 
Identifiers:  'Limiting  nutrients. 

Observations  of  sewage  lagoons  offer  significant 
insight  into  the  processes  involved  in  lake 
eutrophication.  It  is  concluded  that  both  the 
qualitative  and  quantitative  aspects  of  eutrophica- 
tion must  be  considered.  Additions  of  required 
algal  nutrients  to  a  lake  allow  increases  in  quantity 
of  algae  and  can  strain  the  carbon  availability  to 
the  point  where  there  is  also  a  change  in  algal 


quality  Establishment  of  summer  blue-green  algal 
blooms  usually  is  of  greater  concern  than  the 
precursory  increase  in  quantity  of  the  more  desira- 
ble algal  forms.  Calculations  suggest  that  amounts 
of  algal  nutrients,  other  than  carbon,  required  to 
promote  summer  blooms  of  blue-green  algae  are 
determined  by  alkalinity  of  the  water  in  question. 
Attempts  to  control  eutrophication  by  limiting  just 
carbon  availability  probably  would  result  in 
establishment  of  blue-green  algae  dominance  but 
perhaps  in  lower  quantities.  The  blue-green  algae 
probably  would  accelerate  and  rate  of  carbon 
dioxide  gain  from  the  atmosphere.  Attempts  to 
limit  available  nitrogen  may  result  in  establishment 
of  blooms  blue-greens  which  can  fix  atmospheric 
nitrogen.  Limitation  of  phosphorus  appears  to 
offer  the  best  chance  of  controlling  both  qualita- 
tive and  quantitative  aspects  of  eutrophication. 
(See  also  W72-09155)  (Jones-Wisconsin) 
W72-09162 


CHARACTERIZATION  OF  PHOSPHORUS- 
-LIMITED  PLANKTON  ALGAE, 

New  York  State  Dept.  of  Health,  Albany.  En- 
vironmental Health  Center. 
G.  W.  Fuhs,  S.  D.  Demmerle,  E.  Canelli,  and  M. 
Chen. 

In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  113-133,  16  fig,  3  tab,  59 
ref.  American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Allen  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Phosphorus,  'Plankton,  'Algae, 
'Limiting  factors,  Growth  rates,  Diatoms,  Bac- 
teria, Lakes,  Nitrogen,  Analytical  techniques, 
Carbon,  Eutrophication,  Standing  crops.  Labora- 
tory tests,  Chemical  analysis,  Bioassay,  Cytologi- 
cal  studies.  Nutrients,  Enzymes. 
Identifiers:  'Limiting  nutrients,  Canadarago  Lake 
(NY),  Lake  George  (NY). 

Growth  rate  of  microorganisms  as  a  function  of 
concentration  of  phosphorus  source  is  calculated 
from  continuous  culture  and  phosphorus  uptake 
experiments.  For  two  diatoms  and  three  bacteria, 
values  of  the  minimum  phosphorus  content, 
growth  rate  with  phosphorus  nonlimiting,  the 
Michaelis  constant,  and  rate  for  uptake  of  the 
phosphorus  source  are  given.  Phosphorus  content 
or  organisms  depends  on  protoplasma  volume 
although  maximum  growth  rates  vary  widely. 
Maximum  uptake  rates  per  unit  area  of  cell  surface 
are  similar.  Bacteria  with  more  favorable  surface- 
to-volume  ratio  may  outgrow  algae  even  though 
they  show  lower  affinity  toward  orthophosphate. 
Phosphorus-limited  diatoms  show  increases  in 
mean  cell  volume,  cell  carbon,  retractility  of  cells, 
and  alkaline  phosphatase  content,  whereas  cell 
nitrogen  and  cell  protein  decrease.  The  car- 
bon:phosphorus  atomic  ratio  reflects  availability 
of  phosphorus  and,  although  less  dramatically,  so 
does  the  nitrogen:phosphorus  ratio.  These  ratios 
are  important  in  detecting  nutrient  limitation  For 
preservation  of  Canadarago  Lake  and  Lake 
George,  New  York  feasibility  of  removing  limiting 
or  near-limiting  elements  from  tributary  waters 
should  be  considered.  Kinetic  models  and  mea- 
surement of  species  constants  under  laboratory 
and  field  conditions  are  required  for  prediction  of 
short-term  changes  and  turnover  of  lake  biomass. 
(See  also  W72-09155)  (Jones-Wisconsin) 
W72-09163 


ALGAL  RESPONSES  TO  NUTRIENT  ADDI- 
TIONS IN  NATURAL  WATERS.  I.  LABORATO- 
RY ASSAYS, 

Environmental  Protection  Agency,  Corvallis, 
Oreg. 

T.  E.  Maloney,  W.  E.  MiUer,  and  T.  Shiroyama. 
In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  134-140,  12  fig,  2  tab,  8  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Alien  Press, 
Lawrence,  Kansas,  1972. 


Descriptors:     'Algae,     'Nutrients,     'Laboratory 

tests,     'Bioassay,     Oregon,     Lakes,     Nitrogen, 

Phosphorus,  Carbon,  Growth  rates,  Oligotrophy, 

Eutrophication. 

Identifiers:  'Limiting  nutrients. 

In  the  fall  of  1970  waters  of  nine  Oregon  lakes  of 
varying  water  quality  were  studied  in  a  series  of 
laboratory  algal  assays  on  a  quarterly  basis  to 
determine  effects  of  seasonal  changes  and  of 
water  chemistry  upon  algal  growth  and  to  evaluate 
potential  effects  on  algal  growth  of  various 
nutrient  additions.  Selanastrum  capricornutum 
was  used  as  the  test  species.  Additions  of  nitrogen, 
phosphorus,  and  carbon,  singly  and  in  combina- 
tion, were  made  to  the  waters  and  algal  growth 
rates  were  determined.  In  four  of  the  waters  addi- 
tion of  phosphorus  alone  greatly  stimulated  algal 
growth  and  in  two  of  the  lake  waters  addition  of 
nitrogen  alone  slightly  stimulated  algal  growth 
rates.  Three  of  the  test  waters  were  capable  of 
supporting  relatively  high  algal  growth  rates 
without  nutrient  additions,  and  in  one  highly 
oligotrophic  lake  water  the  addition  of  nitrogen, 
phosphorus,  and  carbon  had  no  effect  on  algal 
growth  rates.  In  all  cases  algal  growth  rates  were 
directly  proportional  to  the  amounts  of  dissolved 
phosphorus  in  the  waters,  but  there  was  no  obvi- 
ous correlation  between  algal  growth  rates  and 
concentrations  of  nitrogen  and  carbon.  (See  also 
W72-09155)  (J  ones- Wisconsin) 
W72-09164 


ALGAL  RESPONSES  TO  NUTRD2NT  ADDI- 
TIONS IN  NATURAL  WATERS.  H.  FIELD  EX- 
PERIMENTS, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg.; 
and  Shagawa  Lake  Eutrophication  Control  Pro- 
ject, Ely,  Minn. 

C.  F.  Powers,  D.  W.  Schults,  K.  W.  Malueg,  R.  M. 
Brice,  and  M.  D.  Schuldt. 

In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  141-156,  9  fig,  5  tab,  6  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia,  Vol  I,  Alien  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:     'Eutrophication,     'On-site     tests, 

'Nutrients,  Algae,  Lakes,  Phosphorus,  Carbon, 

Nitrogen. 

Identifiers:   'Limiting  nutrients,   Shagawa   Lake 

(Minn),  Waldo  Lake  (Ore). 

Results  of  the  in  situ  assay  experiments  have  some 
definite  implications  applicable  to  eutrophication 
and  lake  restoration.  While  eutrophic  Shagawa 
Lake,  Minnesota  receives  about  80%  of  low 
nutrient  content  and  excellent  quality  water  from 
Burntside  River  about  70%  of  the  total  phosphorus 
and  25%  of  the  total  nitrogen  originates  from 
discharges  of  the  Ely  municipal  waste  treatment 
plant.  Neither  phosphorus  nor  nitrogen  alone 
stimulated  algal  growth  in  Burntside  water;  carbon 
likewise  had  no  positive  effect.  All  dissolved 
materials  were  present  in  extremely  low  concen- 
trations in  pristine  Waldo  Lake,  Oregon;  a  positive 
response  to  phosphorus  enrichment  on  three  of  the 
four  testing  dates  indicated  that  increasing  rates  of 
producitivity  might  rapidly  result  from  relatively 
small  additions  of  this  obviously  critical  element. 
At  no  time  did  this  lake  respond  to  additions  of 
either  nitrogen  or  carbon.  Tests  at  moderately 
productive  Triangle  Lake,  Oregon  and  eutrophic 
Cline's  Pond  showed  variable  reactions  to  nutrient 
enrichment  serving  to  point  up  the  importance  of 
numerous  observations  over  different  seasons. 
Frequently  more  than  one  nutrient  element  ap- 
pears to  be  limiting  phytoplankton  at  the  same 
time.  Even  though  positive  growth  response  occa- 
sionally followed  additions  of  other  nutrients, 
phosphorus  was  the  most  frequently  limiting.  (See 
also  W72-091 55)  (Auen-Wisconsin) 
W72-09165 


PHOSPHORUS,   SILICA,   AND   EUTROPHICA- 
TION OF  LAKE  MICHIGAN, 

Michigan     Univ.,     Ann     Arbor.     Great     Lakes 
Research  Div. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


C.  L.  Schelske,  and  E.  F.  Stoermer. 
In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  157-171 ,  7  fig,  6  tab,  19  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  1,  Allen  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:   'Phosphorus,   *Silica,   'Eutrophica- 
tion, 'Lake  Michigan,  Phytoplankton,  Measure- 
ment, Nitrogen,  Carbon,  Diatoms,  Photosynthes- 
is, Chemical  properties. 
Identifiers:  'Limiting  nutrients. 

There  are  three  methods  of  determining  limiting 
nutrients  in  Lake  Michigan:  chemical  assay,  in 
which  chemical  environmental  characteristics  are 
measured  and  used  to  deduce  why  phytoplankton 
grow  and  reproduce;  biological  assay,  in  which 
pure  cultures  with  known  growth  requirements  are 
used  in  formulating  questions  about  the  trophic 
state;  and  ecological  perturbation  experiments 
combining  features  of  the  first  two.  Balances  of 
material  are  measured,  several  effects  related  to 
eutrophication  demonstrated  and  natural 
phytoplankton  populations  utilized  under  condi- 
tions simulating  Lake  Michigan.  Natural 
phytoplankton  assemblages  enclosed  in  large 
plastic  bags  responded,  measured  by  C-14  uptake 
and  cell  counts,  to  experimental  treatments  of 
nitrogen,  phosphorus,  and  silica;  nitrogen  and 
phosphorus;  and  phosphorus  alone.  Cell  number 
increase  and  carbon  fixation  rates  were  accom- 
panied by  decreases  in  soluble  nitrate  and  silicate 
and  increases  in  particulate  phosphates,  indicating 
biological  utilization  of  these  elements.  Silica  was 
reduced  to  limiting  levels  but  not  nitrogen.  A 
highly  significant  correlation  occurred  between 
carbon  fixation  rate  and  particulate  phosphorus. 
These  data  indicate  that  phosphorus  has  been  the 
limiting  nutrient  controlling  eutrophication,  result- 
ing in  lower  silica  concentrations.  With  continued 
silica  depletion,  diatoms  will  be  replaced  by  non- 
siliceous  forms,  probably  blue-green  and  green  al- 
gae. (See  also  W72-09155)  (Jones-Wisconsin) 
W72-09166 


NUTRIENTS  AND  PHYTOPLANKTON  IN  LAKE 
WASHINGTON, 

Washington  Univ.,  Seattle.  Dept.  of  Zoology. 
W.  T.  Edmondson. 

In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  172-193,  8  fig,  3  tab,  34  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  1,  Allen  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Nutrients,  'Phytoplankton,  Water 
pollution  effects,  Eutrophication,  Productivity, 
Algae,  Phosphates,  Nitrogen,  Sewage,  Carbon 
dioxide,  Seasonal,  Phosphorus,  Water  pollution 
sources,  Biochemical  oxygen  demand,  Water  pol- 
lution control,  Nitrates,  Effluents,  Detergents, 
Sodium  chloride,  Chemical  properties,  Secchi 
disks,  Methodology. 

Identifiers:  'Limiting  nutrients,  'Lake  Washing- 
ton (Wash). 

Lake  Washington  received  increasing  amounts  of 
raw  sewage  until  a  diversion  system  to  Puget 
Sound  was  completed  about  1963.  Information 
about  the  lake's  changes  pertinent  to  the  relative 
importance  of  different  elements  in  control  of 
productivity  in  natural  lakes  is  summarized. 
Resulting  from  enrichment  (1941  to  1963)  due  to 
effluent  from  secondary  sewage  treatment  plants, 
production  and  abundance  of  algae  increased 
several  fold.  The  winter  phosphate  concentration 
increased  proportionally  much  more  than  did 
nitrate  or  carbon  dioxide.  After  diversion,  by  1969, 
winter  phosphate  decreased  to  28%  of  its  1963 
value,  summer  chlorophyll  concentrations 
decreased  about  as  much,  but  nitrate  and  carbon 
dioxide  fluctuated  year  to  year  at  relatively  high 
values.  Thus  phosphorus  and  phytoplankton 
showed  the  major  change,  not  nitrate  or  carbon 
dioxide.  Similarly  at  summer's  end,  phosphate 
concentration  in  hypolimnion  changed  more  than 
did  nitrate  and  carbon  dioxide.  This  is  consistent 
with   secondary   effluent,   which   contains   more 


phosphorus  than  nitrogen  or  carbon.  The  biologi- 
cal oxygen  demand  of  effluents  reaching  the 
hypolimnion  is  small  relative  to  observed  changes 
in  hypolimnetic  oxygen.  Phytoplankton  was  not 
appreciably  changed  by  a  small  salt  water  inva- 
sion. Effectiveness  of  a  given  phosphate  supply 
may  be  affected  by  nitrate.  (See  also  W72-09155) 
(Jones-Wisconsin) 
W72-09167 


NATURAL    CARBON    SOURCES,    RATES    OF 
REPLENISHMENT,  AND  ALGAL  GROWTH, 

WARF  Inst.,  Inc.,  Madison,  Wis. 
S.  D.  Morton,  R.  Sernau,  and  P.  H.  Derse. 
In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  197-204,  2  fig,  3  tab,  15  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Allen  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:    'Carbon,   'Algae,   'Eutrophication, 
'Growth  rates,  Chlorella,  Carbon  dioxide,  Bicar- 
bonates,  Algal  control,  Aeration. 
Identifiers:   'Limiting  nutrients,  Anabaena,  Car- 
bon sources. 

In  research  originally  undertaken  to  determine 
whether  eutrophication  in  small  areas  could  be 
controlled  by  sweeping  carbon  dioxide  out  of 
water  by  aeration  with  air  containing  low  carbon 
dioxide  amounts,  three  areas  were  studied:  the 
steady  state  (algal  growth  rates  at  various  con- 
stant, maintained,  dissolved  carbon  dioxide  con- 
centrations), the  nonequilibrium  case  (natural  at- 
mospheric replenishment  the  sole  carbon  source), 
and  algal  growth  with  inorganic  bicarbonate  as 
sole  carbon  source.  Carbon  availability  was  stu- 
died by  observations  of  growth  rates  of  Chlorella, 
Mycrocystis,  and  Anabaena.  Algae  can  efficiently 
utilize  carbon  dioxde  at  concentrations  much 
lower  than  those  present  from  atmospheric 
equilibria.  It  is  very  difficult  to  control  growth  by 
carbon  dioxide  control  in  systems  open  to  the  at- 
mosphere. Bicarbonate  is  a  good  source  of  carbon 
and  is  at  least  50%  utilized  at  growth  rates  of  at 
least  5  mg/1  per  day.  May  lakes  can  have  massive 
algal  blooms,  using  naturally  present  bicarbonate 
as  sole  carbon  source.  The  atmosphere,  without 
any  vigorous  or  continuous  wind  mixing,  is  an 
adequate  source  of  carbon  dioxide  for  depths  to  at 
least  1.7  m,  permitting  algal  growth  rates  up  to  2 
mg/1  per  day.  (See  also  W72-09155)  (Jones- 
Wisconsin) 
W72-09168 


DETERGENTS:  NUTRD2NT  CONSIDERATIONS 
AND  TOTAL  ASSESSMENT, 

Procter  and  Gamble  Co.,  Cincinnati,  Ohio.  En- 
vironmental Water  Quality  Research  Dept. 
J.  R.  Duthie. 

In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  205-216,  2  fig,  24  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia  Vol  I,  Alien  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Detergents,  'Phosphates, 

'Eutrophication,  Nutrients,  Assessments,  Algae, 
Formulation,  Waste  treatment,  Industries,  Water 
quality,      Technology,      Surfactants,      Toxicity, 
Hazards,  Biodegradation. 
Identifiers:  Nitrilotriacetate. 

Proctor  and  Gamble  intends  to  take  phosphates 
out  of  laundry  detergents  as  rapidly  as  possible 
and  in  a  thoroughly  reasonable  manner.  Search  for 
and  qualification  of  a  phosphate  replacement  has 
been  and  continues  to  be  the  prime  technical  ob- 
jective of  their  industry.  The  detergent  industry 
does  not  expect  those  in  the  limnology  field  to 
share  equally  the  burden  of  finding  alternatives  for 
phosphates,  but  there  are  certain  things  that 
scientists  can  do  individually  and  as  a  group  to 
create  the  climate  in  which  responsible  and 
productive  changes  can  be  made.  When  talking  to 
laymen,  detergent  phosphates  can  be  put  into 
proper  perspective  making  it  clear  that  phosphate 
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is  an  important  detergent  ingredient  and,  although 
an  algal  nutrient,  it  is  not  a  pollutant  or  poison.  En- 
vironmental assessments  of  NTA,  now  under  way, 
should  be  completed.  NTA  still  represents  a  very 
real  hope  as  a  phosphate  replacement;  it  is  the 
most  tested  replacement  material.  If,  as  expected, 
further  testing  clears  the  teratology  questions 
raised  from  the  preliminary  testing  of  exaggerated 
levels  of  heavy  metals  and  NTA,  its  use  is  sure  to 
be  considered.  Realistic  planning  of  waste  treat- 
ment processes  should  be  continued  as  nutrient 
removal  is  certain  to  be  a  necessity  of  the  future. 
(See  also  W72-09155)  (Jones-Wisconsin) 
W72-09169 


WASTEWATER  TREATMENT  AND 

EUTROPHICATION, 

Wisconsin    Univ.,    Madison.    Water    Resources 
Center. 

G.  A.  Rohlich,  and  P.  D.  Uttormark. 
In:  Nutrients  and  Eutrophication:  The  limiting 
nutrient  controversy,  p  231-245,  1  fig,  4  tab,  37  ref. 
American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia,  Vol  I,  Alien  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Institutional  constraints,  'Waste 
water  treatment,  'Eutrophication,  Nutrients, 
Costs,  Phosphorus,  Nitrogen,  Municipal  wastes. 
Industrial  wastes,  Cyanophyta,  Water  pollution 
sources,  Septic  tanks,  Water  quality  control, 
Management,  Economics,  Social  aspects,  Legisla- 
tion, Carbon. 
Identifiers:  Alum,  Nutrient  removal. 

The  various  biological,  chemical,  and  combined 
processes  available  for  nutrient  removal  from 
wastewaters  are  described.  Reference  bibliog- 
raphy is  included.  Technical  competence  is  availa- 
ble and  costs  are  known.  Wastewater  treatment  is 
one  step  in  the  complex  cyclic  pathways  followed 
by  nutrients  and  other  waterborne  materials. 
Wastewater  treatment  does  not  remove  these 
materials;  it  simply  allows  for  the  disruption  of 
one  pathway  and  permits  some  control  over 
pathways  that  are  followed  subsequently.  The 
utilization  of  land  disposal  to  increase  crop 
production  is  one  way  the  disruption  of  nutrient 
pathways  might  be  beneficial.  The  concepts  of 
systems  analysis  must  be  applied  more  broadly  to 
wastewater  treatment.  For  the  rational  utilization 
of  wastewater  processes  as  a  comprehensive 
management  tool,  the  biologists  must  attempt  to 
describe,  predict,  and  quantify  response  of  aquatic 
ecosystems  to  changes  in  nutrient  flux  with  a 
greater  degree  of  accuracy  than  is  presently  possi- 
ble and  economists,  lawyers,  and  social  scientists 
must  strive  to  identify  more  clearly  the  value  of 
benefits  derived  from  reduced  nutrient  inputs,  and 
formulate  the  institutional  and  legislative  arrange- 
ments necessary  to  implement  efficiently  the 
technology  to  prevent,  retard,  and  alleviate  un- 
desirable effects  of  eutrophication.  (See  also  W72- 
09155)  (Jones-Wisconsin) 
W72-09170 


IN 


THE 


NUTRIENT         MANAGEMENT 
POTOMAC  ESTUARY, 

Environmental  Protection  Agency,  Annapolis, 
Md.  Chesapeake  Technical  Support  Lab. 
N.  A.  Jaworski,  D.  W.  Lear,  Jr.,  and  O.  Willa,  Jr. 
In:  Nutrients  and  Eutrophication:  The  limiting- 
nutrient  controversy,  p  246-273,  11  fig,  17  tab,  35 
ref.  American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia,  Vol  I,  Alien  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Estuaries,  'Eutrophication,  'Water 
pollution  control,  Management,  Analysis,  Water 
quality,  Cyanophyta,  Nuisance  algae,  Comprehen- 
sive planning,  Aquatic  weeds,  Water  pollution 
sources,  Mathematical  models,  Nitrogen,  Abate- 
ment, Costs,  Analytical  techniques,  Municipal 
water,  Phosphorus. 
Identifiers:  'Potomac  Estuary. 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 
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Water  quality  studies  were  undertaken  to  define 
wastewater  treatment  requirements  of  upper 
Potomac  estuary  since  1965.  Studies  and  concepts 
used  to  formulate  a  nutrient  management  program 
are  presented.  Causes  and  control  needs  were  stu- 
died relative  to  the  changes  in  nutrient  enrichment, 
including  appearance  of  nuisance  blue-green  algae. 
Data  from  algal  composition  analysis,  annual 
nutrient  cycles  and  longitudinal  profiles,  bioassay 
studies,  algal  modeling,  comparison  with  a 
noneutrophic  estuary,  and  review  of  historical 
material  were  used  to  establish  nutrient  criteria. 
Based  on  a  subjective  analysis,  desired  upper 
limits  of  chlorophyll  a  concentrations  were  deter- 
mined for  establishing  degree  of  eutrophication 
control  required  to  minimize  detrimental  effects 
on  water  quality  and  water  uses.  Although  at  the 
present  time  no  specific  criteria  relative  to  require- 
ments for  wastewater  treatment  have  been 
established  for  the  mesohaline  portion  of  the 
estuary,  specific  nutrient  criteria  have  been 
developed  for  the  freshwater  portion.  With  a 
properly  designed  facility  the  dissolved  oxygen 
concentration  may  be  enhanced  and  algal  growth 
reduced.  The  water  quality  management  program 
being  developed  will  not  only  improve  the  water 
quality  to  meet  minimum  designated  standards, 
but  will  render  it  a  feasible  source  of  municipal 
water  supply.  (See  also  W72-09155)  (Jones- 
Wisconsin) 
W72-09171 


NUTRIENT  FLUX  IN  ESTUARIES, 

Georgia  Univ.,   Athens.   Dept.   of  Zoology   and 
Georgia  Univ.,   Athens.   Computer  Center;   and 
Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
L.  R.  Pomeroy,  L.  R.  Shenton,  R.  D.  H.  Jones,  and 
R.  J.  Reimold. 

In:  Nutrients  and  Eutrophication:  The  limiting- 
nutrient  controversy,  p  274-293,  12  fig,  5  tab,  47 
ref.  American  Society  of  Limnology  and  Oceanog- 
raphy Special  Symposia,  Vol  I,  Allen  Press, 
Lawrence,  Kansas,  1972. 

Descriptors:  'Phosphorus,  'Nutrients,  'Metabol- 
ism, 'Estuaries,  'Cycling  nutrients,  Eutrophica- 
tion, Turbidity,  Georgia,  Sediments,  Streamflow, 
Seasonal,  Cycles,  Respiration,  Mathematical 
models,  Productivity,  Intertidal  areas,  Tidal  ener- 
gy- 
Identifiers:  'Nutrient  flux,  Limiting  nutrients, 
Shallow  streams,  Altamaha  River  Delta  (Ga), 
Sapelo  Sound  (Ga),  Duplin  River  (Ga),  Doboy 
Sound  (Ga). 

In  the  three  Georgia  estuarine  systems  examined, 
phosphorus  concentrations  are  larger  by  one  or 
two  orders  of  magnitude  than  the  concentration  of 
phosphorus  in  either  the  coastal  seawater  or  the 
Altamaha  River.  The  cycle  of  phosphorus  concen- 
tration in  estuarine  water  is  controlled  primarily  by 
metabolic  processes  and  secondarily  by  equilibria 
between  sediments  and  water.  Effect  of  flushing  is 
negative  and  most  pronounced  in  estuaries  with 
major  river  influence.  While  direct  exchanges 
between  sediments  and  water  seem  secondary  in 
importance,  the  biologically  mediated  movement 
of  phosphate  from  deep  sediments  to  water  is 
possible  only  because  the  sediments  contain  a 
reservoir  of  available  phosphate  that  is  maintained 
by  direct  exchange.  Perturbation  of  models  of  the 
flux  of  phosphorus  in  the  estuaries  suggests  that 
the  system  would  be  equally  stable  if  the 
phosphorus  reserve  in  sediments  were  reduced  by 
three  orders  of  magnitude.  Organic  matter 
produces  eutrophic  succession  in  clear  estuaries 
and  anaerobic  zones  in  turbid  ones.  Inorganic 
nutrients  also  produce  eutrophic  succession  in 
clear  estuaries  but  may  have  little  effect  on  turbid 
ones.  Phosphorus  does  not  seem  to  be  a  limiting 
nutrient  in  any  except  some  of  the  clearest,  sedi- 
ment-free estuaries.  (See  also  W72-09155)  (Jones- 
Wisconsin) 
W72-09172 


INVERTEBRATES      COLLECTED      ON      AND 
AROUND  CARROLL  ISLAND,  MARYLAND, 

Edgewood  Arsenal,  Md. 


Jerry  C.  Smrchek. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-730  903,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Technical  Report  EATR  4552, 
August  1971.21  p,  40  ref. 

Descriptors:  'Invertebrates,  'Maryland,  'Biologi- 
cal communities,  Systematics,  Protozoa,  Rotifers, 
Oligochaetes,  Mollusks,  Snails,  Clams, 
Crustaceans,  Shrimp,  Fresh  water,  Brackish 
water,  Marine  animals,  Copepods,  Amphipoda, 
Isopods,  Crabs,  Terrestrial  habitats,  Insects,  Dip- 
tera,  Mosquitoes,  Worms. 

Identifiers:  'Carroll  Island  (Md),  Leeches,  Pseu- 
doscorpions,  Spiders,  Centipedes,  Sow  bugs,  Bee- 
tles, Flies,  Water  fleas. 

In  order  to  measure  the  effects,  if  any,  of  chemical 
warfare  agents  on  the  Carroll  Island,  Maryland 
and  Chesapeake  Bay  ecosystems,  an  inventory  of 
species  was  taken.  This  area  contains  an  abundant 
mixture  of  invertebrates.  Studies  included  (some 
previously  compiled)  a  limnological  investigation 
of  a  large  pond  on  a  noncontaminated  portion  of 
the  test  area  and  regular  sampling  of  soil-litter 
animals  from  areas  around  Agent  Test  Grid  No  1 , 
comparing  abundance  and  diversity  of  inver- 
tebrate species  in  areas  of  heavy,  light,  and 
negligible  agent  contamination;  and  counts  of 
benthic  invertebrates  from  sediment  samples 
taken  from  waters  downwind  of  the  test  grids, 
from  waters  in  the  rainwater  runoff  area,  and  from 
control  waters.  In  addition,  regular  collecting  was 
conducted  from  various  areas  on  Carroll  Island. 
The  list  reflects  those  species  within  various 
groups  that  are  abundant  and  can  be  used  as  a 
foundation  for  applied  ecological  research,  includ- 
ing studies  of  food  habits.  Many  of  the  organisms 
indigenous  to  the  Carroll  Island  area  could  be  used 
as  valuable  bioassay  tools.  Many  others  would  be 
important  indicators  of  environmental  stress  in 
programs  involving  the  detection  of  decontamina- 
tion products,  toxic  wastes,  or  agent  leaks.  (Jones- 
Wisconsin) 
W72-09173 


WATER  POLLUTION  CM  DELHI  LAKES, 

Delhi  Univ.  (India).  Dept.  of  Botany. 

C.  K.  Varshney. 

Schweizerische  Zeitschrift  Hydrologie  33  (1):  114- 

116.1971. 

Descriptors:  'Lakes,  Water  pollution  effects. 
Identifiers:  'Delhi  lakes,  'India. 

Problems  involved  with  pollution  of  lakes  and 
rivers  in  Delhi,  India,  in  connection  with  increas- 
ing human  population  are  discussed. --Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-09175 


PHOSPHORUS  IN  WASTEWATER  EFFLUENTS 
AND  ALGAL  GROWTH, 

Indian    Inst,    of    Science,    Bangalore.    Dept.    of 

Biochemistry. 

E.  G.  Srinath,  and  S.  C.  Pillai. 

Journal  of  Water  Pollution  Control  Federation, 

Vol  44,  No  2,  p  303-308, 1972.  1  fig,  4  tab,  7  ref. 

Descriptors:    'Phosphorus,    'Sewage    effluents, 
•Algae,  Waste  water  treatment.  Activated  sludge. 
Lime,  Aerobic  treatment,  Domestic  wastes. 
Identifiers:  Bangalore  (India). 

Samples  from  the  wastewater  treatment  plant  at 
the  Indian  Institute  of  Science  and  from  three  out- 
falls at  Bangalore,  India  were  examined  over  a 
period  of  12  years  and  evidence  collected  on  the 
concentration  of  phosphorus  in  domestic  waste- 
water, phosphorus  contents  in  effluents  from  dif- 
ferent wastewater  treatment  processes,  extent  of 
algal  growth  in  various  wastewater  effluents,  in- 
fluence of  different  concentrations  of  phosphorus 
on  the  growth  of  algae  in  water,  and  methods  of 
removal  of  phosphorus  from  wastewater  effluents. 
Phosphorus  in  wastewater  and  effluents  was 
determined  by  the  method  recommended  by  Fiske 
and  Subbarow  and  modified  by  King.  The  other 


items  of  analysis,  except  turbidity  and  algal 
growth,  were  carried  out  by  standard  methods. 
Among  the  aerobic  biological  methods  of  waste- 
water treatment,  the  activated  sludge  process 
removes  the  maximum  amount  of  phosphorus;  the 
remaining  phosphorus  is  relatively  small,  but  it 
must  be  removed  if  algal  growth  in  the  receiving 
water  is  to  be  controlled.  It  can  preferably  be 
eliminated  by  the  addition  of  calculated  amounts 
of  a  mixture  of  alum  and  lime.  Experiments  in- 
dicated that  the  concentration  of  phosphorus  in 
water  should  be  less  than  0.05  mgP/1  for  control  of 
algal  growth.  (Jones-Wisconsin) 
W72-09176 


ANIMAL-SEDIMENT  RELATIONS  AND  COM- 
MUNITY ANALYSIS  OF  A  FLORIDA  ESTUA- 
RY, 

University   of   South   Florida,   Tampa.   Dept.   of 

Biology. 

S.  A.  Bloom,  J.  L.  Simon,  and  V.  D.  Hunter. 

Marine  Biology,  Vol  13,  No  1,  p  43-56,  1972.  2  fig, 

8  tab,  23  ref. 

Descriptors:  'Estuaries,  'Benthic  fauna,  'Sedi- 
ments, 'Biological  communities,  Florida,  Analy- 
sis, Particle  size,  Biomass,  Salinity,  Mathematical 
studies,  Amphipoda,  Insects,  Larvae,  Shrimp, 
Crabs,  Molluscks. 

Identifiers:  'Trophic  groups,  Old  Tampa  Bay 
(Fla). 

Quantitative  information  on  shallow  water 
estuarine  infauna  of  Tampa  Bay,  Florida  is  assem- 
bled. Five  assemblage  species  are  identified,  two 
constituting  distinct  communities,  while  a  third  ap- 
pears to  be  an  interdigitation  of  the  two  communi- 
ties. Dominance  by  one  species  is  the  prevalent 
pattern  within  the  assemblages.  Numbers  of 
deposit  feeders  are  inversely  correlated  to  that  of 
filter  feeders,  and  both  trophic  types  are  corre- 
lated to  the  sediment  parameters  of  median  grain 
size,  sorting  and  skewness.  Three  transects  with 
three  stations  each  were  established.  A  fauna] 
sample,  sediment  sample,  and  a  water  sample 
were  taken  at  each  station  in  September, 
December,  and  March  of  1968-1969.  Sediment 
samples  were  wet-sieved.  Animal  samples  were 
reduced  to  numbers  of  organisms  and  biomass  per 
species.  Trellis  diagrams  and  correlation  tests 
were  generated.  Support  is  shown  for  the  trophic 
group-amensalism  hypothesis.  The  silt-clay  frac- 
tion is  apparently  of  lesser  importance  to  deposit 
feeders  in  Florida  sediments  than  in  Buzzards 
Bay.  An  attempt  was  made  to  relate  an  analysis  of 
the  optimal  grain  size  for  filter  feeders  to  the 
trophic  group-amensalism  hypothesis.  A  view  of 
communities  as  abstractions  from  continua  is 
more  realistic  than  communities  as  discrete  units. 
(Jones-Wisconsin) 
W72-09177 


LIGHT-INDUCED  INHDJITION  OF  RESPIRA- 
TION IN  DCMU-POISONED  CHLORELLA  BY 
PHOTOSYSTEM  I  ACTIVITY, 

University  of  Western  Ontario,  London.  Dept.  of 

Biophysics. 

D.  F.  Sargent,  and  C.  P.  S.  Taylor. 

Canadian  Journal  of  Botany,  Vol  50,  No  1,  p  13- 

21,  1972. 9  fig,  1  tab,  25  ref. 

Descriptors:  'Respiration,  'Chlorella,  'Inhibition, 
Photosynthesis,  Light  intensity.  Oxygen, 
Chlorophyll,  Methodology,  Color  reactions, 
Wavelengths,  Chemical  reactions. 
Identifiers:  DCMU,  Phenazine  methosulfate, 
Adenosine  triphosphate,  Adenosine  diphosphate, 
Chlorella  pyrenoidosa,  Carbon  monoxide, 
Transients,  Cyclic  photophosphorylation. 

A  light-dependent  energy  trapping  system  which 
does  not  require  the  involvement  of  the  total 
photosynthetic  system  has  been  postulated  in 
recent  years.  It  has  now  been  demonstrated  that 
the  reduced  net  rate  of  oxygen  uptake  observed 
when  DCMU-poisoned  Chlorella  are  illuminated  is 
a  result  of  an  inhibition  of  respiration  rather  than 
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residual  photosynthetic  oxygen  evolution.  Support 
for  the  idea  that  photosynthetic  oxygen  evolution 
was  not  involved  in  the  DCMU-poisoned  wild- 
type  Chlorella  culture  used  in  these  studies  came 
initially  from  study  of  the  transients  in  oxygen 
exchange.  These  can  be  broken  down  into  two 
categories;  light/dark  or  intensity  transients  and 
chromatic  transients.  The  chromatic  transients 
discovered  by  Blinks  are  well  known  and  served  as 
a  major  argument  for  the  two  systems  model  of 
photosynthesis.  Such  transients  were  easily  de- 
tectable in  the  action  spectrum  apparatus  with 
non-poisoned  cells.  The  action  spectrum  of  the  in- 
hibition effect  demonstrates  that  chlorophyll  a  is 
the  main  photoreceptor,  implicating  system  I  of 
photosynthesis.  Studies  using  PMS,  which  is 
known  to  stimulate  cyclic  photophosphorylation 
by  photosystem  I,  show  that  respiratory  inhibition 
is  caused  by  change  in  the  intracellular  ATP/ADP 
balance  as  a  result  of  cyclic  photophosphorylation. 
(Jones-Wisconsin) 
W72-09178 


HOW  SEATTLE  BEAT  POLLUTION, 

Municipality  of  Metropolitan  Seattle,  Wash.;  and 
Brown  and  Caldwell,  Inc.,  San  Francisco,  Calif. 
C.  V.  Gibbs,  C.  J.  Henry,  and  F.  J.  Kersnar. 
Water  and  Wastes  Engineering,  Vol  9,  No  2,  p  30- 
40, 1972. 7  fig. 

Descriptors:  'Water  pollution  control,  'Com- 
prehensive planning,  'Local  governments, 
Legislation,  Sewage  districts,  Sewage  treatment, 
Financing,  Costs,  Combined  sewers,  Pipeline 
foundations,  Underwater,  Pipelines,  Pollution 
abatement. 

Identifiers:  'Seattle  (Wash),  Metropolitan  govern- 
ment, Lake  Washington  (Wash),  Puget  Sound 
(Wash). 

By  1955  both  salty  Puget  Sound,  Washington,  and 
fresh  water  Lake  Washington  were  seriously  pol- 
luted. Suburban  growth  kept  increasing  and  recti- 
fying pollution  was  economically  unfeasible  for 
each  community.  A  citizens  committee  was  ap- 
pointed in  1956  to  prepare  legislation  to  establish  a 
metropolitan  government.  Since  its  formation, 
'Metro'  has  outraced  the  construction  schedule 
and  has  accomplished  more  than  originally 
planned.  Specific  powers  granted  to  the 
metropolitan  corporation  included  preparation  of  a 
comprehensive  plan,  acquire,  construct,  operate, 
and  regulate  use  of  metropolitan  sewerage  facili- 
ties; require  connection  of  local  sewage  systems  to 
metropolitan  facilities,  fix  rates  and  charges,  and 
establish  minimum  standards  for  construction  of 
local  sewerage  facilities  and  approve  plans  for 
their  construction.  The  program  was  financed  by 
the  sale  of  revenue  bonds  to  be  repaid  by  monthly 
service  charges  for  each  user  connection.  A 
system  was  constructed  consisting  of  170  miles  of 
interceptor  sewers,  35  pumping  stations,  1 1  regula- 
tor stations,  and  7  treatment  plants.  Effluent 
discharges  into  Lake  Washington  fell  to  zero  and 
by  1971  water  quality  had  returned  to  the  1950  con- 
ditions. Criteria  for  peak  flow  rates  and  construc- 
tion details  are  described.  (Auen-Wisconsin) 
W72-09179 


ECOLOGICAL  NICHES  OF  SYMPATRIC 
PHYTOPLANKTON  SPECIES, 

Pace  Coll.,  New  York;  and  Haskins  Labs.,  New 

York;  and  New  York  Univ.,  N.Y.  Courant  Inst,  of 

Mathematical  Sciences. 

M.  Levandowsky. 

The  American  Naturalist,  Vol  106,  No  947,  p  71- 

78,  1972.  24  ref. 

Descriptors:  'Ecology,  'Niches,  'Phytoplankton, 
Distribution,  Environmental  effects,  Balance  of 
nature,  Competition,  Predation,  Herbivores, 
Genetics,  Life  cycles,  Diversification,  Parasitism, 
Symbiosis. 

Identifiers:  'Niche  definition,  Sympatric  organ- 
isms. 


In  defining  an  organism's  niche,  the  defining  quali- 
ties are  not  the  Hutchinsonian  abiotic  and  biotic 
variables  themselves,  but  rather  various  aspects  of 
such  variables  based  on  ways  in  which  they  in- 
fluence the  organism.  Environmental  variables  are 
not  independent  in  their  effects  on  the  organism's 
physiology.  Five  aspects  of  an  environmental  vari- 
able are  considered.  Species  with  convergent 
adaptations  are  linked  by  common  requirements, 
referred  to  as  the  linking  aspect.  An  aspect  that 
can  be  'used  up'  and  hence  can  limit  ultimate 
population  size  leads  to  competition  and  is  termed 
the  separating  aspect.  The  effect  of  such  biotic  in- 
teractions as  predation  is  termed  a  rarifying 
aspect;  there  are  other  purely  biotic  influence  such 
as  synergisms.  When  an  organism  is  favored  by  or 
dependent  upon  the  presence  of  another,  it  is 
termed  a  reinforcing  aspect.  Variability  or  regu- 
larity of  recurrence  of  an  environmental  variable 
in  any  of  its  four  aspects  is  the  fifth  aspect:  it 
describes  disposition  and  mode  of  occurrence  of 
the  other  aspects  and  is  called  the  variational 
aspect.  The  relevance  of  this  scheme  in  describing 
niches  of  highly  diverse  phytoplankton  popula- 
tions and  pauci-specific  blooms  of  laboratory  cul- 
tures is  explored.  (Jones-Wisconsin) 
W72-09180 


THE  BENTHIC  MACROFAUNA  OF  MORICHES 
BAY,  NEW  YORK, 

Brookhaven  National  Lab.,  Upton,  N.Y. 

J.  S.  O'Connor. 

The  Biological  Bulletin,  Vol  142,  No  1,  p  84-102, 

1972. 4  fig,  7  tab,  60  ref. 

Descriptors:  'Estuaries,  'Benthic  fauna, 
'Eutrophication,  Biological  communities,  Sedi- 
ments, Primary  productivity,  Clams,  Mussels, 
Amphipoda,  Crustaceans,  Insects,  Gastropods, 
New  York. 

Identifiers:  Moriches  Bay  (NY),  Macrobenthos, 
Decapoda,  Pelecypoda,  Tunicata,  Polychaeta, 
Turbellaria,  Nemertea,  Echinodermata,  Holothu- 
roidea,  Balanoglossida. 

To  learn  more  details  of  changes  associated  with 
eutrophication  of  estuaries  and  as  a  part  of  a 
longer  series  of  studies  of  the  Long  Island  estua- 
ries, an  extensive  survey  of  subtidal  benthic 
macrofauna  of  Moriches  Bay  was  made.  Quantita- 
tive sampling  of  subtidal  macrobenthos  of  the 
shallow  temperate  lagoon  shows  several  structural 
features  of  benthic  communities  in  five  biotopes. 
Past  and  present  qualities  of  benthic  structure  are 
related  to  long-term  nutrient  and  organic  loading. 
While  overall  benthic  species  composition  has  ap- 
parently not  changed  drastically  since  1938  some 
important  changes  in  dominant  species  composi- 
tion appear  associated  with  the  biology  of  prin- 
cipal species.  The  best  estimate  of  average  annual 
standing  crop  of  the  macrobenthos  is  lower  than 
estimates  in  somewhat  comparable  estuaries,  ap- 
parently because  of  low  oxygen  concentrations 
over  extensive  areas  due  to  large  summer  influxes 
of  nutrients  and  organic  matter  into  this  poorly 
flushed  lagoon.  Clear-cut  associations  between 
sediment  type  and  mode  of  benthos  feeding  are 
demonstrated;  suspension  feeding  invertebrates 
dominating  in  sandy  sediments,  and  deposit 
feeders  dominating  in  soft  clayey  silt  bottoms. 
Species  diversity  appears  fairly  homogeneous 
over  the  bay  with  very  low  diversity  in  dredged 
channels.  (Jones-Wisconsin) 
W72-09181 


STUDY  ON  THE  TOXICITY  OF  AGRICUL- 
TURAL CONTROL  CHEMICALS  IN  RELATION 
TO  FRESHWATER  FISHERIES  MANAGE- 
MENT: V.  SOME  EFFECTS  OF  SODIUM  PEN- 
TACHLOROPHENATE  TO  FRESHWATER 
FISHES, 

Yoshihiro  Matida,  Sekio  Kimura,  Motoyoshi 
Yokote,  Hiroshi  Kumada,  and  Hiram  Tanaka. 
Bull  Freshwater  Fish  Res  Lab  Tokyo.  20  (2):  127- 
146.  1971 .  Japanese  summary. 
Identifiers:     Agricultural,     Chemicals,     Control, 
Fisheries,  Fishes,  Management,  Phenate,  Pollu- 
tion, Relation,  Runoff,  Sodium,  Soil,  Toxicity. 


Safety  levels  and  tolerance  limits  of  pesticides  are 
given  for  some  freshwater  fish  species  in  relation 
to  pollution  from  agricultural  soils  runoffs-Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-09184 


DISTRIBUTIONAL  ECOLOGY  AND 

BEHAVIORAL  THERMOREGULATION  OF 
FISHES  IN  RELATION  TO  HEATED  EF- 
FLUENT FROM  A  STEAM-ELECTRIC  POWER 
PLANT  (LAKE  MONONA,  WISCONSIN), 
Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

W.  H.  Neil],  and  J.  J.  Magnuson. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  895.  Wisc9nsin  Water 
Resources  Center,  Madison,  Partial  Technical 
Completion  Report,  1972.  89  p,  16  fig,  1  tab,  41  ref. 
OWRR  B-028-WIS  (3). 

Descriptors:  'Electric  powerplants,  'Outlets, 
'Lakes,  'Seasonal,  'Fish,  Temperature, 
Zooplankton,  Growth  rates,  Wisconsin,  'Thermal 
pollution,  Littoral,  'Ecological  distribution,  Dis- 
tribution patterns. 

Identifiers:  'Lake  Monona  (Wis),  'Feeding 
behavior,  'Fish  food,  'Temperature  preference, 
Lake  Mendota,  Dane  County  (Wis),  Perca 
flavescens,  Cottus  bairdi,  Morone  mississippien- 
sis,  Ictalurus  melas,  Lepiscsteus  osseus,  Cyprinus 
carpic. 

Cooling  water  for  a  220-megawatt  power  plant  is 
pumped  from  5  m  beneath  Lake  Monona's  sur- 
face, heated  about  10  C,  and  discharged  into  the 
littoral  zone.  Maximum  temperatures  in  the  ef- 
fluent-outfall area  approach  35  C  in  summer,  and 
14  C  in  winter;  unhealed  parts  of  the  littoral  zone 
rarely  exceed  29  C.  To  assess  the  distributional 
responses  of  fish  to  the  operation  of  the  power 
plant,  the  outfall  area  and  two  reference  areas 
were  electro-fished  thirty  times  over  a  one-year 
period.  Some  fishes  found  in  the  reference  areas 
avoided  the  outfall  area,  whereas  other  fishes 
were  at  higher  concentration  in  the  outfall  area 
relative  to  the  reference  sites.  The  tendency  for  a 
species-size  class  to  concentrate  in  or  avoid  the 
outfall  area  generally  did  not  reverse  from  season 
to  season  or  from  day  to  night.  Size-dependent 
movements  of  the  fish  tended  to  obscure  the  dif- 
ference in  growth  rate  of  young  fishes  between 
study  areas.  Integrated  laboratory  studies  on  six 
species  and  field  results  suggest  that  fishes  were 
distributed  within  the  outfall  area  according  to 
their  different  temperature  preferenda.  Also,  ther- 
moregulatory behavior  was  overridden  by  feeding 
behavior  even  though  zooplankton  food  was  more 
abundant  in  the  outfall  area. 
W72-09236 


EFFECTS  OF  SOUTH  SHORE  DRAINAGE 
BASINS  AND  CLAY  EROSION  ON  THE  PHYSI- 
CAL AND  CHEMICAL  LIMNOLOGY  OF 
WESTERN  LAKE  SUPERIOR, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-09238 


SPECIES   AND   INDIVIDUAL   PRODUCTIVITY 
IN  PHYTOPLANKTON  COMMUNITIES, 

Texas  Univ.,  Austin.  Dept.  of  Zoology. 

B.  Maguire,  Jr.,  and  W.  E.  Neill. 

Ecology,  Vol.  52,  No.  5,  p  903-907,  Late  Summer 

1971.1  fig,  2  tab. 

Descriptors:    'Algae,    'Phytoplankton,   'Primary 
productivity,  Microscopy,  Chlorophyta, 

Scenedesmus,  'Cyanophyta,  Chlorella,  Biological 
communities,  Dominant  organisms,  Aquatic 
productivity,  Biomass,  Carbon  radioisotopes, 
Succession,  Radioactivity  techniques,  Cultures. 
Identifiers:  Carbon-14,  Carteria  eugametos, 
Stichococcus,  Chlorococcum,  Hyalotheca,  Lake 
Livingston,  Autoradiography,  Sample  prepara- 
tion, Scintillation  counting. 
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The  relative  productivity  of  individual  cells  in  a 
mixed  phytoplankton  community  can  be  deter- 
mined by  CT4  autoradiography.  In  general,  the 
technique  involves  placing  C-14-labelled  algal  cells 
on  microscope  slides  and  covering  them  with  a 
radiosensitive  emulsion.  After  suitable  exposure 
and  photographic  development,  the  cells  and  the 
silver  grains  produced  by  the  radioactive  decay  of 
incorporated  C-14  are  clearly  visible.  The  propor- 
tion of  grains  produced  by  each  species  is  then 
used  to  partition  community-wide  measurements 
of  primary  production.  Algal  samples  from  artifi- 
cial lake  water  in  the  laboratory  and  Lake  Living- 
ston were  studied.  Laboratory  data  showed  Car- 
teria,  because  of  its  size  (685  cubic  microns),  to  be 
more  productive  per  cell  than  Chlorella  (41  cubic 
microns)  or  Stichococcus  (27  cubic  microns)  dur- 
ing both  the  1-hr  and  24  hr  periods  tested.  How- 
ever, in  terms  of  productivity  per  unit  volume  per 
24  hrs,  Chlorella  will  become  most  dominant, 
Stichococcus  subdominant,  and  Carteria  progres- 
sively less  important  in  number  and  ecological  ef- 
fect. Lake  Livingston  data  showed  Chlorella  and 
blue-green  algae  predominating  numerically  but 
with  Chlorella  having  the  greatest  biovolume. 
Although  Chlorella  produced  far  more 
photosynthate  than  all  other  species  combined,  its 
productivity  per  unit  volume  was  considerably 
lower  than  that  of  Scenedesmus,  Hyalotheca,  and 
Chlorococcum.  Chlorella  could  thus  be  replaced 
from  the  dominant  position  and  unicellular  blue- 
green  algae  eliminated  as  a  significant  part  of  the 
community.  (Mackan-Battelle) 
W72-09239 


EFFECT  OF  A  HOSTILE  ENVIRONMENT  ON 
PSEUDOMONAS  AERUGINOSA, 

Ciba  Pharmaceutical  Products,  Inc.,  Summit,  N.J. 

Research  Dept. 

F.  W.  Adair,  S.  G.  Geftic,  and  J.  Gelzer. 

Transactions   New  York  Academy  of  Sciences, 

Vol.  33,  No.  8,  p  799-813,  December  1971.  10  fig, 

17ref. 

Descriptors:  'Surfactants,  'Environmental  ef- 
fects, 'Biological  properties,  Pseudomonas, 
Respiration,  Ammonium  compounds,  Bacteri- 
cides, Enzymes,  Growth  rates.  Aerobic  bacteria. 
Oxidation,  Chemical  degradation,  Metabolism, 
Water  pollution  effects,  Cultures,  Electron 
microscopy,  Water  pollution  effects. 
Identifiers:  'Pseudomonas  aeruginosa,  'Benzal- 
konium  chloride,  Sonication,  Sodium  lauryl 
sulfate,  Ubiquinone,  Cytochromes,  Substrate 
utilization,  Cytolysis,  Ultrastructure,  Mutation, 
Culture  media. 

The  growth  of  benzalkonium  chloride  (BC)-re- 
sistant  mutants  and  the  BC-sensitive  parent  strain 
of  Pseudomonas  aeruginosa  ATCCO  9027  in  BC 
concentrations  up  to  2  mg/ml  and  200  micro- 
grams/ml,  respectively,  resulted  in  unusual 
physiological,  metabolic,  and  ultrastructural 
changes.  These  changes  included  an  increased 
generation  time,  greatly  depressed  rates  of  glucose 
and  casamino  acids  oxidation,  and  the  presence  of 
single,  centrally  located  inclusion  bodies  in  the 
cytoplasm.  Ubiquinone,  cytochrome  C  sub  551, 
and  cytochrome  oxidase  could  not  be  isolated  or 
detected  by  standard  methods.  Benzalkonium- 
chloride-resistant  cells  became  stabilized  to  lysis 
by  10  percent  NaOH,  10  percent  HC1,  and  sonica- 
tion. However,  treatment  of  the  resistant  strain 
with  the  anionic  surfactant  sodium  lauryl  sulfate 
resulted  in  a  rapid  lysis  that  did  not  occur  with  the 
benzalkonium-chloride-sensitive  parent  strain. 
(Holoman-Battelle) 
W72-09244 


SOME  QUANTITATIVE  FEEDING  PATTERNS 
EXHIBITED  BY  THE  COPEPOD  CALANUS, 

Akademiya    Nauk    SSSR,    Kaliningrad.    Institut 

Okeanologii. 

Ye.  G.  Peruyeva. 

Okeanologiya,  Vol.  11,  No.  2,  p  232-239,  1971.  5 

fig,  1  tab,  29ref. 


Descriptors:  'Copepods,  Crustaceans,  Zooplank- 
ton,  Algae,  Feeding  rates,  'Larval  growth  stage, 
Phytoplankton,  Nutrient  requirements,  Inver- 
tebrates, Chlamydomonas,  Mathematical  studies, 
Biological  communities,  Food  chain,  Diatoms, 
Larvae,  Diets. 

Identifiers:  'Feeding  patterns,  'Calanus  helgolan- 
dicus,  Coscinodiscus,  Copepodids,  'Calanus  gla- 
cialis,  Ditylum,  Prorocentrum,  Nitzschia,  Lau- 
deria,  Chaetoceros. 

A  study  was  made  of  the  feeding  of  two 
widespread  species-Calanus  glacialis  and  C  helgo- 
landicus  -  on  the  large  diatom  Coscinodiscus  sp. 
The  differences  noted  in  the  shaping  of  the  diet  of 
the  two  species  -  asymptotic  growth  in  stage  V  C. 
glacialis  and  linear  growth  in  female  C.  helgolan- 
dicus  in  relation  to  the  time  of  feeding  -  are  caused 
by  the  different  food  requirements  in  the  various 
stages  of  Calanus  development.  Satiation  condi- 
tions (stage  V  C.  glacialis)  are  characterized  by  the 
constant  rate  of  movement  of  the  crustaceans  in 
the  range  of  concentrations  used  and  by  increased 
selectivity  with  increasing  food  concentration. 
When  C.  helgolandicus  females  feed  in  places  of 
insufficient  concentrations,  their  speed  of  move- 
ment changes  at  different  food  concentrations  and 
selectivity  becomes  independent  of  the  concentra- 
tion. (Mackan-Battelle) 
W72-09248 


GROWTH  OF  OBLIGATE  AUTOTROPHIC 
BACTERIA  ON  GLUCOSE  IN  A  CONTINUOUS 
FLOW-THROUGH  APPARATUS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Bacteriology. 

P.  Pan,  and  W.  W.  Umbreit. 

Journal  of  Bacteriology,  Vol.  109,  No.  3,  p  1149- 

1 155,  March  1972.  7  fig,  1  tab,  24  ref. 

Descriptors:  'Photosynthetic  bacteria,  'Growth 
rates,  'Organic  compounds,  Metabolism,  Organic 
acids.  Inhibitors,  Cultures. 

Identifiers:  'Dialysis  cultures,  'Heterotrophic 
substrates,  'Glucose,  Nitrosomonas  europaea, 
Nitrobacter  agilis,  Thiobacillus  thioparus, 
Thiobacillus  denitrificans,  Thiobacillus 

neapolitanus,  Thiobacillus  thiooxidans,  Substrate 
utilization,  Media,  Pyruvic  acid, 

Chemolithotrophic  bacteria,  Keto  acids, 
Thiosulfate,  Differential  media,  Culture  media. 

Nitrosomonas  europaea,  Nitrobacter  agilis, 
Thiobacillus  denitrificans,  T.  neapolitanus,  and  T. 
thioparus  (all  obligate  autotrophic  bacteria)  have 
been  grown  in  dialysis  culture,  on  glucose  salts 
media,  in  the  absence  of  their  specific  inorganic 
energy  source.  Metabolic  products  for  N.  agilis 
grown  on  nitrite  salts  medium  were  identified  as 
keto  acids.  Pyruvic  acid  inhibited  this  organism  at 
0.00005  M.  Keto  acids  were  not  inhibitory  for  the 
thiobacilli  grown  on  thiosulfate  medium.  How- 
ever, when  T.  denitrificans  was  grown  on  glucose 
with  dialysis,  addition  of  0.00005  M  pyruvate  in- 
hibited growth.  Thus,  it  appears  pyruvate  may  be 
inhibitory  for  other  autotrophs,  as  has  been  re- 
ported for  T.  thiooxidans.  (Holoman-Battelle) 
W72-09318 


COMPARISON   OF   METHODS  OF   ESTIMAT- 
ING THE  NUMBER  OF  ESCHERICHIA  COLI  IN 
EDIBLE  MUSSELS  AND  THE  RELATIONSHIP 
BETWEEN  THE  PRESENCE  OF  SALMONEL- 
LAE  AND  E.  COLI, 
Public  Health  Lab.,  Conway  (Wales). 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09319 


A  COMPOSITE  ARGININE  GLUCOSE  MEDI- 
UM FOR  THE  CHARACTERIZATION  OF 
PSEUDOMONAS  AERUGINOSA  AND  OTHER 
GRAM  NEGATIVE  BACILLI, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Brewing  and  Biological  Sciences. 

D.J.  Stewart. 

Journal  of  Applied  Bacteriology,  Vol.  34,  No.  4,  p 

779-786,  December  1971.  4  tab,  15  ref. 


Descriptors:  'Cultures,  'Pseudomonas,  'Bacteria, 
Salmonella,  E.  coli,  Enteric  bacteria,  Sewage  bac- 
teria, Soil  bacteria.  Pathogenic  bacteria,  Food 
processing  industry,  Aerobic  bacteria,  Anaerobic 
bacteria,  Fluorescence,  Biological  properties, 
Separation  techniques,  Pollutant  identification, 
Acid  bacteria. 

Identifiers:  'Culture  media,  Pseudomonas  aeru- 
ginosa, Pseudomonas  putida,  Pseudomonas 
fluorescens,  Pseudomonas  stutzeri,  Pseudomonas 
maltophilia,  Pseudomonas  acidovorans,  Pseu- 
domonas testosteroni,  Aeromonas  liquefaciens, 
Agrobacterium  radiobacter,  Alcaligenes  viscosus, 
Chromobacterium  violaceum,  Flavobacterium 
proteus,  Flavobacterium  suaveolens,  Klebsiella 
aerogenes,  Proteus  vulgaris,  Proteus  morganii, 
Serratia  marcescens,  Salmonella  typhimurium, 
Saprophytes,  Differential  media,  Proteus. 

A  single  tube,  composite  agar  medium  has  been 
used  to  characterize  Pseudomonas  aeruginosa,  Ps. 
putida,  Ps.  fluorescens  and  other  gram  negative 
bacilli  based  on  the  metabolic  pathways  they  use 
to  dissimilate  glucose  and  arginine.  Medium  con- 
stituents were:  0.2  g  Nutrient  Broth  No.  2  granules 
(Oxoid);  0.1  g  L-arginine  HC1;  1.0  g  glucose;  6  ml 
indicator  mixture  of  0.03  g  cresol  red  (BDH),  and 
0.02  g  bromothymol  blue  (BDH)  dissolved 
together  by  heating  in  100  ml  of  0.01  N  NaOH;  0.8 
g  agar  No.  3  (Oxoid);  and  distilled  water  to  100  ml. 
Nine  milliliter  amounts  of  the  melted  medium  were 
added  to  test  tubes  which  were  closed  with  loose 
metal  or  plastic  caps.  After  autoclaving  at  121  C 
for  10  min,  the  medium  was  allowed  to  gel  with  a 
slope  4  cm  long  and  a  butt  about  4  cm  deep.  Cul- 
tures were  then  stabbed  and  streaked  and  incu- 
bated at  30  C  for  24-72  h.  Different  organisms  were 
distinguished  by  their  use  of  glucose,  arginine,  and 
other  nutrients;  production  of  gas;  pH  shifts,  color 
changes  and  other  characteristics  according  to 
seven  reaction  patterns.  Paper  chromatography 
was  used  to  determine  the  products  of  argininic 
dissimilation.  The  medium  provides  for  distin- 
guishing certain  pseudomonads  from  Aeromonas, 
Achromobacter,  Enterobacteriacea  and  other 
Gram  negative  bacilli.  (Mackan-Battelle) 
W72-09320 


FALLOUT  CESIUM-137  IN  CLAMS  (RANGIA 
CUNEATA)  FROM  THE  NEUSE  RIVER  ESTUA- 
RY, NORTH  CAROLINA, 

National  Marine  Fisheries  Service,  Beaufort,  N.C. 
Center  for  Estuarine  and  Menhaden  Research. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09337 


MUTAGENIC  EFFECT  OF  TCDD  ON  BAC- 
TERIA SYSTEMS, 

Stockholm    Univ.    (Sweden).    Institutionen    for 

Bioxemi. 

S.  Hussain,  L.  Ehrenberg,  G.  Lofroth,  and  T. 

Gejvall. 

AMBIO,  Vol.  1,  No.  1,  p  32-33,  February  1972.  1 

fig,  2  tab,  22  ref. 

Descriptors:  'Pesticides,  'Genetics,  'Pesticide 
toxicity,  E.  coli,  *2  4  5-T,  Toxicity,  Herbicides, 
Polychlorinated  biphenyls,  Lethal  limit,  Bioindica- 
tors,  Salmonella,  Cultures,  Nutrients,  Water  pol- 
lution sources,  Water  pollution  effects. 
Identifiers:  'TCDD,  Salmonella  typhimurium, 
'Nutagens,  Lethal  dosage,  DNA,  Agars,  Dimethyl 
sulfoxide,  Prophages,  Acridines,  Streptomycin, 
Histidine,  2  3  7  8-tetrachlorodibenzo-p-dioxide. 

TCDD  (2,3,7,8-tetrachlorodibenzo-p-dioxin)  is  a 
highly  toxic  impurity  occurring  in  2,4, 5-T  herbi- 
cide. Because  it  has  a  three-ring  structure  resem- 
bling that  of  acridines  and  other  compounds  that 
induce  mutations,  studies  on  its  genetic  effects 
wt.e  undertaken.  Three  tests  were  performed:  (1) 
reversion  to  streptomycin  independency  in  E.  coli 
Sd-4,  (2)  reversion  to  histidine  prototrophy  in  Sal- 
monella typhimurium  strains,  and  (3)  prophage  in- 
duction in  E.  coli  K-39.  Results  indicate  that 
TCDD  is  mutagenic.  In  E.  coli  SD-4,  there  was  a 
high  mutation  frequency  at  concentrations  of 
about  2  micrograms/ml.  TCDD  did  not  show  any 
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mutagenic  effect  in  S.  typhimurium  TA  1530,  but 
high  mutation  frequencies  were  observed  in  the 
TA  1532  strain.  This  indicates  that  an  acridine-like 
behavior  causes  the  genetic  effect  of  TCDD,  i.e. 
mutations  are  induced  through  intercalation  with 
DNA.  The  results  could  be  significant  in  that  some 
of  the  widely  used  PCB's  contain  impurities  of 
chlorinated  dibenzofurans,  which  have  a  three- 
ring  structure  resembling  that  of  dibenzo-p-dioxin. 
(Mortland-Battelle) 
W72-09338 


CONTINUOUSLY  SYNCHRONISED  GROWTH, 

National  Research  Council  of  Canada,  Saskatoon 

(Saskatchewan).  Prairie  Regional  Lab. 

P.  S.  S.  Dawson. 

Journal  of  Applied  Chemistry  and  Biotechnology, 

Vol  22,  No  1,  p  79-103,  January  1972.  18  fig,  1  tab, 

32  ref . 

Descriptors:  'Microorganisms,  'Cultures,  Growth 
chambers,  Fungi,  Bacteria,  'Growth  rates, 
Metabolism,  Limiting  factors,  Kinetics. 
Identifiers:  'Synchronized  cultures,  'Continuous 
cultures,  'Microbial  growth,  Chemostats, 
Synchronous  cultures,  Pulsed  cultures,  Phased 
cultures,  Turbidostats,  Candida  utilis, 
Asynchronous  cultures. 

The  advent  of  cell  synchrony  as  a  refinement  in 
technique  for  cultivating  microbes  has  given  new 
dimensions  to  the  study  of  microbial  growth.  By 
wedding  synchrony  to  continuous  culture,  it 
becomes  possible  to  convert  and  resolve  the  in- 
variant (steady  state)  performance  of 
asynchronous  growth  in  a  chemostat  into  a  recog- 
nizable pattern  of  (cell  cycle)  activity,  which  re- 
peats continually  and  occupies  the  mean  doubling 
time  periods  of  the  cells  growing  in  synchrony  in  a 
continuously  synchronized  culture.  In  this  way, 
microbial  growth  and  metabolism  in  a  culture  can 
be  considered  in  terms  of  the  individual  cell  in- 
stead of  being  related  to  the  statistical  mean  of  the 
cell  population.  Growth,  continuous  growth,  and 
continuously  synchronised  growth  are  considered 
in  relation  to  these  developments  and  an  approach 
is  made  to  account  for  the  'physiological  state'. 
(Holoman-Battelle) 
W72-09340 


INTRODUCTORY  LECTURE:  PROSPECTS 
AND  PROBLEMS  IN  CONTINUOUS  FLOW 
CULTURE  OF  MICRO-ORGANISMS, 

Queen  Elizabeth  Coll.,  London  (England).  Dept. 

of  Microbiology. 

S.  J.  Pirt. 

Journal  of  Applied  Chemistry  and  Biotechnology, 

Vol  22,  No  1 ,  p  55-64,  January  1972.  5  fig,  25  ref. 

Descriptors:  'Bacteria,  Conferences,  Equations, 
'Growth  rates,  'Metabolism,  Quality  control,  In- 
hibitors, Fungi,  E.  coli,  Mathematical  studies. 
Identifiers:  'Chemostat  theory,  'Continuous  flow 
cultures,  Plug  flow  cultures,  Klebsiella  aerogenes, 
Penicillium,  Aspergillus,  Substrates. 

This  lecture  given  at  a  symposium  marking  the 
21st  anniversary  of  the  publication  of  the  theory  of 
chemostat  continuous-flow  culture  considers:  (1) 
the  basic  concepts  of  continuous  flow  culture,  (2) 
the  need  for  extension  of  the  theory  of  chemostat 
cultures,  (3)  conditions  under  which  the  theory 
breaks  down,  e.g.  at  slow  growth  rates,  and  (4)  fu- 
ture problems  and  suggestions.  The  basic  ad- 
vantage of  the  chemostat  over  other  culture 
methods  are  shown  to  be  (1)  it  provides  a  means  of 
controlling  growth  rate,  (2)  growth  rate  can  be  held 
constant  while  physical  and  nutritional  conditions 
are  changed,  (3)  it  provides  for  'substrate-limited 
growth'  with  constant  concentration  of  the  limiting 
substrate,  (4)  it  allows  for  adjustment  of  biomass 
to  a  steady  state  in  any  given  environment,  and  (5) 
it  permits  the  most  rapid  conversion  of  substrate 
to  biomass  and  growth-limited  products.  Exten- 
sions of  the  theory  include:  effects  of  inhibitors, 
two  or  more  growth  limiting  substrates,  and  the  ef- 
fect of  minimum  growth  rate  in  fungi  and  bacteria 
(Mackan-Battelle) 


W72-09341 


THE         BIODEGRADATION         OF         SOME 
SULFATED  ALKANOLAMIDES, 

Eastern  Regional  Research  Lab.,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-09344 


DISTRIBUTION  OF  CERTAIN 

HETEROTROPHIC  AEROBIC  BACTERIA  IN 
EASTERN  MEDITERRANEAN  DEEP-SEA  SEDI- 
MENTS, (DISTRIBUTION  DE  CERTAINES 
BACTERIDS  HETEROTROPHES  AEROBIED 
DANS  LES  SEDIMENTS  PROFONDS  DE 
MEDITERRANEE  ORIENTALE  ), 
Centre  d'Oceanographie,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
A.J.  M.  Bianchi. 

Marine  Biology,  Vol  11,  No  2,  p  106-117, 
November  1971.  1  fig,  5  tab,  21  ref.  English  sum- 
mary. 

Descriptors:  'Marine  bacteria,  'Sediments,  Bac- 
teria, Aerobic  bacteria,  Cultures,  Photosynthetic 
bacteria,  'Distribution  patterns,  Lipids. 
Identifiers:  'Heterotrophic  bacteria,  Eastern 
Mediterranean  Sea,  Media,  Nitrate-reducing  bac- 
teria, Enumeration,  Substrates,  Substrate  utiliza- 
tion, Amylose,  Gelatin,  Polysaccharides,  Culture 
media. 

Ninety  five  sediment  samples  were  extracted  from 
16  cores  collected  at  depths  from  283  to  4,350  m  in 
the  Eastern  Mediterranean  Sea.  Generally,  the 
microbial  population  of  superficial  layers  is  lower 
than  100,000  bacteria/g  sediment.  At  depths  below 
1,000  m  this  population  is  lower  than  10,000.  Bac- 
terial counts  at  different  levels  of  the  sediment 
show  that  the  microbial  population  is  only  impor- 
tant in  the  superficial  layer.  Below  the  surface, 
bacterial  counts  are  generally  between  100  to  1 ,000 
cells/ml.  Some  levels  appear  to  be  sterile;  none  of 
the  12  culture  media  gave  rise  to  development  with 
the  sediment  samples.  Studies  of  some  physiologi- 
cal groups  of  bacteria  show  scarcity  of 
chitinoclastic  and  agarolytic  bacteria  and  absence 
of  cellulolytic  and  sulphate  reducers.  On  the  other 
hand,  amylolytic,  gelatinolytic,  lypolytic  and 
nitrate-reducing  bacteria  are  widely  distributed 
among  the  microbial  population  of  marine  sedi- 
ments. This  population  of  deep  sediments  includes 
a  few  auxotrophic  bacteria.  (Holoman-Battelle) 
W72-09349 


THE  SEASONAL  SELECTION  BY  TEMPERA- 
TURE  OF   HETEROTROPHIC    BACTERIA   IN 
AN  INTERTDDAL  SEDIMENT, 
University  Coll.  of  North  Wales,  Menai  Bridge. 
Marine  Science  Labs. 
D.  B.  Nedwell,  and  G.  D.  Floodgate. 
Marine    Biology,    Vol    11,    No    4,    p    306-310, 
December  1971.  4  fig,  10  ref. 

Descriptors:  'Sediments,  'Incubation,  'Soil  tem- 
perature, 'Diurnal  distribution,  'Intertidal  areas, 
Estuarine  environment,  Sea  water,  SampUng,  Cul- 
tures, Water  temperature,  Population. 
Identifiers:  'Heterotrophic  bacteria,  Menai  Strait, 
Psychrophiles,  Mesophiles,  Thermophiles,  Cul- 
ture media,  Agars. 

The  selective  effects  of  seasonal  temperatures 
upon  bacteria  in  an  intertidal  sediment  (Menai 
Strait,  N.  Wales)  was  studied  and  a  simple  demon- 
stration of  temperature  adaptation  of  a  mixed 
heterotrophic  bacterial  population  presented.  Sur- 
face sediment  samples  were  taken  at  roughly 
monthly  intervals  with  a  sterile  spatula  at  depths 
of  not  more  than  5  mm.  Plate  counts  of  the 
heterotrophic  bacteria  were  made  by  suspending  a 
known  weight  of  sediment  in  sterile  aged  sea  water 
and  then  shaking,  diluting,  and  spreading  it  on  agar 
plates  and  incubating  at  5,  10,  20  and  30  C.  Sedi- 
ment temperatures  were  measured  within  the  sedi- 
ment at  depths  of  1,  5,  10,  and  20  cm,  and  the  ef- 
fect of  diverse  temperatures  upon  the 
heterotrophic  bacteria  in  the  soil  determined.  A 


temperature  adaptation  index  was  calculated  for 
the  heterotrophic  bacterial  population  and  changes 
in  the  value  of  this  index  were  shown  to  be  corre- 
lated with  seasonal  changes  of  environmental  tem- 
perature. (Snyder-Battelle) 
W72-09350 


BACTERIAL       POPULATIONS       AS       COM- 
PONENTS OF  OCEANIC  ECOSYSTEMS, 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Biologii 

Vnutrennykh  Vod 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09351 


CONTRIBUTION  OF  THE  STUDY  OF 
ZOOPLANKTON  IN  LEBANESE  WATERS, 
(CONTRIBUTION  A  L'  ETUDE  DU  ZOOPLANC- 
TON  DES  EAUX  LD3ANAISES), 

Lebanese  Univ.,  Beirut.  Faculty  of  Sciences. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09355 


INFLUENCE     OF     2,4-DINITROPHENOL     ON 
RESPIRATION     AND    CONCENTRATION     OF 
SOME  METABOLITES  IN  EMBRYOS  OF  THE 
HERRING    CLUPEA    HARENGUS,    (EINFLUSS 
VON  2,4  DINITROPHENOL  AUF  DIE  ATMUNG 
UND       DIE       KONZENTRATION       EINIGER 
METABOLITE        BEI        EMBRYONEN        DES 
HERINGS  CLUPEA  HARENGUS), 
Biologische  Anstait  Helgoland  (West  Germany). 
R.  Stelzer,  H.  Rosenthal,  and  D.  Siebers. 
Marine    Biology,    Vol    11,    No    4,    p    369-378, 
December  1971.  7  fig,  57  ref. 

Descriptors:  'Herrings,  'Embryonic  growth  stage, 
'Respiration,  'Fish  eggs,  Absorption,  Sugars, 
Amino  acids,  Phenols,  Aromatic  compounds,  Tox- 
icity, Carbohydrates,  Metabolism,  Pesticide  tox- 
icity, Bioassay. 

Identifiers:  *2  4-dinitrophenol,  Metabolites,  War- 
burg technique,  *2  4-DNP,  'Clupea  hargenus, 
Polysaccharides,  Accumulation,  Adenosine 
triphosphate. 

In  rearing  experiments  with  herring  eggs  oxygen 
consumption  under  normal  conditions  and  after 
addition  of  2,4-DNP  (concentration  equals  0.1  mil- 
limoles/1;  pH  equals  8.1)  was  measured  over  the 
period  of  embryonic  development  by  means  of  the 
Warburg- technique.  Additionally,  the  concentra- 
tion of  low  molecular  sugars,  polysaccharides, 
free  amino  acids,  and  adenosine  triphosphate 
(ATP)  was  determined.  Under  the  influence  of  2,4- 
DNP,  the  embryos  increase  their  respiration  inten- 
sity after  a  short  period  of  incubation.  The  max- 
imum rise  in  percentage  over  the  normal  values 
reaches  up  to  400  percent  at  the  beginning  of  gas- 
trulation,  falls  to  50  percent  even  before  the 
locking  of  the  blastopore,  and  decreases  slightly  to 
about  30  percent  until  hatching.  The  immense 
decline  in  the  percentage  increase  in  respiration 
following  the  addition  of  2,4-DNP  at  the  end  of  the 
first  day  of  development  is  caused  by  the  rapid  in- 
crease in  normal  respiration.  After  poisoning  with 
DNP  at  different  stages  of  development,  the  un- 
coupled respiration  curves  are  normally  almost 
equal.  The  content  in  low  molecular  sugars  and 
polysaccharides  decreases  slightly  in  the  course  of 
embryonic  development  and,  following  the  addi- 
tion of  2,4-DNP,  decreases  considerably  during 
the  first  24  hours.  After  48  hours,  accelerated 
decomposition  of  carbohydrates  continues.  Under 
the  influence  of  2,4-DNP,  the  embryos  metabolize 
more  carbohydrates  in  1  day  than  during  the  whole 
normal  development  period.  The  concentration  of 
free  amino  acids,  almost  equal  during  normal  emb- 
ryonic development,  remains  unchanged  under  the 
influence  of  2,4-DNP.  (Holoman-Battelle) 
W72-09356 


CHALCOCITE    OXIDATION    AND    COUPLED 
CARBON  DIOXIDE  FIXATION  BY 

THIOBACILLUS  FERROOXIDANS, 

Brigham   Young   Univ.,   Provo,   Utah.   Dept.   of 
Microbiology. 
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A.  M.  Nielsen,  and  J.  V.  Beck. 

Science,  Vol.  175,  No.  4026,  p  1124-1126,  March 

10,  1972.1  fig,  1  tab,8ref. 

Descriptors:  'Copper  compounds,  'Photosynthes- 
is, Oxygen,  Copper,  Carbon  dioxide,  Sulfides, 
Arizona,  Manometers,  Iron,  Methodology,  Reduc- 
tion (Chemical),  Heavy  metals,  Solvation,  Energy 
conversion,  Cultures. 

Identifiers:  'Thiobacillus  ferrooxidans,  'Chal- 
cocite,  Ferrobacillus. 

A  culture  of  Thiobacillus  ferrooxidans,  a 
chemolithoautotrophic  bacterium,  was  obtained 
from  a  copper  mine  in  Arizona  for  use  in  determin- 
ing whether  this  bacterium  catalyzes  the  oxidation 
of  Cu  (  +  )  in  chalcocite  to  Cu  (2  +  )  and  simultane- 
ously fixes  carbon  dioxide.  Cell  suspensions  were 
prepared  by  resuspending  centrifuge-sedimented 
cells  in  0.01N  sulfuric  acid  to  a  cell  density 
equivalent  to  about  1.0  microgram  of  cellular 
nitrogen  per  milliliter.  The  cell  suspension  was 
added  to  a  flask  containing  a  ground  sample  of 
chalcocite  (Cu2S),  KH2P04,  H2S04,  and  carbon- 
14-labelled  NaHC03.  Oxygen  uptake  was  mea- 
sured during  the  experiment  using  manometric 
methods  with  Warburg-type  reaction  vessels.  The 
reaction  of  cell  suspensions  resulted  in  oxygen  up- 
take accompanied  by  increased  solubilization  of 
copper  and  fixation  of  carbon  dioxide.  The  ratio  of 
oxygen  consumed  to  microbially  solubilized 
copper  was  0.43.  The  only  aetectable  oxidized 
products  were  cupric  ions  and  an  oxidized  form  of 
sulfide  mineral.  Therefore,  the  apparent  source  of 
energy  for  the  carbon  dioxide  fixation  was  the 
cuprous  copper  of  the  chalcocite.  (Snyder-Bat- 
teUe) 
W72-09359 


EFFECTS  OF  ORGANOCHLORINE  INSECTI- 
CIDES ON  BACTERIAL  GROWTH,  RESPIRA- 
TION AND  VIABILITY, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 
Biochemistry;   and   University    Coll.   of   Wales, 
Aberystwyth.  Dept.  of  Agricultural  Biochemistry. 
P.  W.  TrudgiU,  R.  Widdus,  and  J.  S.  Rees. 
Journal  of  General  Microbiology,  Vol.  69,  No.  1,  p 
1-13,  November  1971.  6  fig,  4  tab,  45  ref. 

Descriptors:  'Bacteria,  'Pesticide  toxicity,  'In- 
secticides, Respiration,  Growth,  Endrin  enzymes, 
Heptachlor,  DDT,  Dieldrin,  Aldrin,  Pathogenic 
bacteria,  Amino  acids,  E.  coli,  Microbiology,  Car- 
bon radioisotopes,  Gas  chromatography,  Cultures, 
Enteric  bacteria. 

Identifiers:  Gram-positive  bacteria,  Gram-nega- 
tive bacteria,  Chlordane,  Hexachlorocyclohexane, 
Thiodan,  Bandane,  Telodrin,  Gram  stain,  Gram- 
variable  bacteria,  'Viability,  Leucine, 
Staphylococcus,  Bacillus  megaterium,  Bacillus 
subtilis,  Streptomyces  antibioticus,  Nocardia, 
Corynebacterium,  Bacillus  cereus,  Nocardia, 
Microbacterium  flavum,  Micrococcus  lysodeik- 
ticus,  Staphylococcus  albus,  Staphylococcus  au- 
reus, Sacrina  lutea,  Streptococcus  faecalis, 
Arthrobacter  simplex,  Pseudomonas  iodinum, 
Achromobacter  butyri,  Achromobacter,  Klebsiel- 
la aerogenes,  Pseudomonas  acidivorans,  Pseu- 
domonas aureofaciens,  Pseudomonas  dehalogens, 
Pseudomonas  fluorescens,  Pseudomonas  mul- 
tivorans,  Pseudomonas  putida. 

Technical  grade  organochlorine  insecticides, 
chlordane,  endrin,  gamma-hexachlorocyclohex- 
ane,  telodrin,  alpha-chlordane,  gamma-chlordane, 
bandane,  heptachlor,  aldrin,  dieldrin,  thiodan,  and 
DDT,  were  applied  to  nutrient  agar  plates  as  sur- 
face films  (0.5  mg/sq  cm)  by  placing  the  solvated 
chemical  on  the  agar  and  allowing  the  solvent  to 
evaporate.  The  plates  were  inoculated  from  stock 
agar  slopes  and  growth  assessed  visually  after  24 
and  48  hours.  During  stock  growth  L-  (U-C-14)leu- 
cine  was  added  to  the  cultures  and  presumed  used 
by  the  organism,  providing  an  intracellular  tag  for 
further  testing.  The  gram-negative  organisms 
(Achromobacter  sp.,  A.  butyri,  Klebsiella 
aerogenes,  Pseudomonas  acidivorans,  P.  aureofa- 
ciens, P.  dehalogens,  P.  fluorescens,  P.  mul- 
tivorans,  P.  putida)  tested  were,  almost  without 


exception,  resistant  to  the  organochlorine  insecti- 
cides, while  gram-positive  organisms  (Bacillus 
megaterium,  B.  subtilis,  Streptomyces  an- 
tibioticus, Nocardia  sp.,  Corynebacterium  sp.,  B. 
cereus,  Microbacterium  flavum,  Micrococcus 
lysodeikticus,  Staphylococcus  albus,  S.  aureus, 
Sarcina  lutea,  Streptococcus  faecalis)  showed  a 
variation  of  susceptibility.  Bacillus  species  are 
most  sensitive,  while  Staphlococci  and  Sarcina 
much  less  so.  DDT  and  gamma  hexachloro- 
cyclohexane inhibited  only  a  few  Gram  (  +  )  organ- 
isms tested.  Organisms  inhibited  showed  a  decline 
in  viable  count  and  respiration  with  a  delayed 
release  of  incorporated  L-  (U-C-14)leucine  and  L- 
malate  dehydrogenase  and  a  decline  of  enzyme 
E580.  These  results  indicate  that  the  inhibition 
mechanism  may  involve  a  disruption  of  a  mem- 
brane-associated metabolic  system,  including  elec- 
tron transport  and  cell  wall  biosynthesis,  leading 
to  cell  lysis.  (Mackan-Battelle) 
W72-09361 


A  PRELIMINARY  INVESTIGATION  OF  BOT- 
TOM FAUNA  AND  INVERTEBRATE  DRIFT  IN 
AN  UNREGULATED  AND  A  REGULATED 
STREAM  IN  ALBERTA, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 

D.  S.  Radford,  and  R.  Hartland-Rowe. 

Journal  of  Applied  Ecology,  Vol.  8,  No.  3,  p  883- 

903,  December  1971.  10  fig,  4  tab,  32  ref. 

Descriptors:  'Benthic  fauna,  'Streams,  'Aquatic 
drift,  'Regulated  flow,  'Canada,  Sampling,  Cad- 
disflies,  Light  intensity,  Water  temperature, 
Discharge,  Reservoirs,  Runoff,  Seasonal, 
Biomass,  Mayflies,  Stoneflies,  Flow  rates,  Inver- 
tebrates, Aquatic  insects,  Rivers,  Standing  crops. 
Flowmeters. 

Identifiers:  'Drift  organisms,  'Species  diversity, 
'Kananaskis  River,  'Lusk  Creek,  'Alberta 
(Canada),  Surber  sampler,  Plankton  sampler, 
Sample  preservation,  Discharge  pattern,  Inver- 
tebrate drift,  Paraleptophlebia  rufivenosa, 
Siphlonurus  occidentals,  Ephemeroptera, 
Trichoptera,  Parapsyche  elsis,  Glossosoma  pter- 
na,  Rhithrogena  doddsi,  Ephemerella  doddsi, 
Epeorus  longimanus,  Cinygmula  spp,  Baetis  spp, 
Alloperla  spp,  Ephemerella  coloradensis, 
Paraleuctra,  Isoperla  spp,  Brachyptera  nigripen- 
nis,  Nemoura  cinctipes,  Nemoura  besametsa, 
Nemoura  Columbiana,  Epeorus  spp,  Nemoura 
oregonensis,  Epeorus  grandis,  Arcynopteryx  au- 
rea,  Nemoura  cinctipes. 

Two  mountain  streams  in  Alberta,  one  subject  to 
flow  regulation,  were  investigated  to  assess  the  ef- 
fect of  fluctuating  stream  flows  on  standing  crops 
and  drift  of  benthic  organisms.  Water  discharge 
rates,  stream  temperatures,  and  the  nature  and 
composition  of  the  benthos  were  studied.  Species 
in  the  regulated  stream  were  characterized  by  tor- 
rential forms,  and  low  standing  crops  were  at- 
tributed to  extremes  in  discharge.  A  high  percent- 
age of  the  bottom  fauna  was  composed  of 
ephemeropteran  species  and  two  genera  of  Plecop- 
tera.  Nemouna  spp.  and  two  species  of  Trichop- 
tera were  adversely  affected  by  the  fluctuating 
stream  flows.  More  individuals  were  taken  at  dark 
with  the  greatest  number  obtained  during  the 
period  3  hours  after  sunset  and  the  least  in  the  late 
afternoon.  Reductions  in  stream  flow  caused  in- 
creases in  invertebrate  drift  and  reservoir  releases 
had  the  same  effect.  (Mortland-Battelle) 
W72-09362 


RELEASE  OF  DISSOLVED  ORGANIC  MATTER 
FROM  NATURAL  POPULATIONS  OF  MARINE 
PHYTOPLANKTON, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

J.  P.  Thomas. 

Marine  Biology,  Vol.  11,  No.  4,  p  311-323, 
December  1971 .  7  fig,  6  tab,  44  ref. 

Descriptors:  'Phytoplankton,  'Estuaries,  Coasts, 
Oceans,  Marine  biology,  On-site  investigations, 
Chemical  analysis,  Organic  matter,  Carbon  cycle. 


Metabolism,  Dissolved  solids,  Organic  com- 
pounds, 'Georgia,  Southeast  U.S.A.,  Tagging, 
Carbon  radioisotopes,  Aquatic  populations,  Ex- 
traction, Separation  techniques,  'Photoactivation, 
Data  collections,  Measurement,  Trophic  level, 
Radioactivity  techniques,  Primary  productivity. 
Identifiers:  'Dissolved  organic  matter.  Sargasso 
Sea,  C-14,  Photochemistry,  Photo-oxidation,  Par- 
ticulate organic  matter,  Hyamine,  Sample  prepara- 
tion, Organic  carbon. 

Three  areas  ranging  from  oligotrophic  to  eutrophic 
were  chosen  to  test  a  new  method  for  measuring 
the  rate  of  release  of  dissolved  organic  matter 
(DOM)  produced  by  natural  populations  of 
estuarine,  coastal,  and  oceanic  phytoplankton. 
The  method  employs  an  improved  gas-washing  ap- 
paratus for  removing  inorganic  from  organic  C-14. 
Problems  of  long  incubation  times,  high  initial  ac- 
tivity of  the  inorganic  tracer  (C-14)  added  to  the 
sample,  and  self  absorption  were  overcome  and 
sensitivity  increased  by  using  a  larger  portion  of 
sample  filtrate.  Results  show  that  phytoplankton 
in  Georgia  estuaries  release  less  than  1  to  40  mg 
C/cu  m/day,  in  southeastern  USA  coastal  waters 
from  0  to  19  mg  C/cu  m/day,  and  in  the  western- 
most Sargasso  Sea  from  0  to  2  mg  C/cu  m/day.  The 
percent  of  photoassimilated  carbon  released  as 
DOM  increases  seaward.  The  percents  are  less 
than  7  percent  in  the  Georgia  estuaries,  generally 
less  than  13  percent  in  southeastern  USA  surface 
coastal  waters,  generally  less  than  21  percent  for 
these  coastal  waters  below  the  surface,  and  less 
than  44  percent  for  the  westernmost  Sargasso  Sea. 
Primary  productivity  measurements  for  estuaries 
and  coastal  waters  appear  to  correlate  well  with 
previous  studies;  however,  the  values  for  oceanic 
waters  indicate  previous  values  were  underesti- 
mated by  50  percent.  (Mackan-Battelle) 
W72-09363 


RESPONSE  OF  ESCHERICHIA  COLI  B/R  TO 
HIGH  CONCENTRATIONS  OF  SUCROSE  IN  A 
NUTRIENT  MEDRIM, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Biophysics. 

P.  O.  Scheie,  and  R.  Rehberg. 

Journal  of  Bacteriology,  Vol.  109,  No.  1,  p  229- 

235,  January  1972.  7  fig,  28  ref. 

Descriptors:  'E.  coli,  'Cultures,  'Synthesis, 
Bioindicators,  'Nutrients,  'Growth  rates, 
Microscopy,  Spectrophotometry,  Incubation, 
Radioactivity  techniques.  Absorption,  Enteric 
bacteria. 

Identifiers:  'Sucrose,  Nutrient  broth,  Plasmolysis, 
Agars,  DNA,  DNA  synthesis,  RNA,  Escherichia 
intermedia.  Thymine,  Uracil,  Proline,  Culture 
media,  Differential  media,  C-14. 

A  study  was  made  to  evaluate  the  response  of  E. 
coli  cells  to  high  concentrations  of  sucrose  under 
conditions  that  otherwise  would  permit  optimal 
synthesis  and  growth.  E.  coli  B/r  cells  were  grown 
in  air-bubbled  Nutrient  Broth  (Difco)  containing 
appropriate  amounts  of  dissolved,  reagent -grade 
sucrose  (concentrations  up  to  1  m).  Cellular 
response  was  measured  by  microscopic  examina- 
tion at  magnifications  of  1,000  to  2,000,  by  OD 
measurement  with  a  spectrophotometer,  by  analy- 
sis of  colony-forming  ability,  and  by  radioactivity 
techniques.  Plasmolysis  seldom  was  evident  2 
minutes  after  cells  were  placed  in  the  Nutrient 
Broth-sucrose  medium,  even  at  sucrose  concen- 
trations of  1M.  Subsequently,  there  were  transient 
decreases  in  optical  density  and  appearance 
changes  as  seen  under  phase  optics.  No  transient 
effects  were  detected  in  the  synthetic  rates  or  in 
the  division  of  survivors.  The  possible  significance 
of  these  findings  is  discussed.  (Mortland-Battelle) 
W72-09364 


GAS  CHROMATOGRAPHIC  ANALYSIS  OF 
THE  HIGHER  FATTY  ACD3S  OF  THE  ALGA 
CHLORELLA  VULGARIS  (PYRENOIDOSA), 

Institute  for  Research,  Production  and  Uses  of 
Radioisotopes,  Pr    ;ue  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  05A. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


W72-09365 


FACTORS  INVOLVED  IN  THE  ISOLATION  OF 
CLOSTRIDIUM  PERFRINGENS, 

Virginia    Polytechnic     Inst,    and    State     Univ., 

Blacksburg.  Anaerobe  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09370 


EFFECTS  OF  INCUBATION  TEMPERATURE 
ON  THE  SALT  TOLERANCE  OF  SALMONEL- 
LA, 

Washington  Univ.,  Seattle.  Inst,  for  Food  Science 

and  Technology. 

J.  R.  Matches,  and  J.  Liston. 

Journal  of  Milk  and  Food  Technology,  Vol.  35, 

No.  l.p  39-44,  1972.  5  fig,  18  ref. 

Descriptors:  'Salmonella,  *Salt  tolerance,  Tem- 
perature, 'Food  processing  industry,  Cultures,  In- 
cubation, Growth  rates,  Pathogenic  bacteria, 
Salinity. 

Identifiers:  Salmonella  heidelberg,  Salmonella 
derby,  Salmonella  typhimurium,  Nutrient  broth, 
Culture  media,  Differential  media. 

Salmonella  heidelberg,  S.  typhimurium,  and  S. 
derby  were  grown  in  nutrient  broth  containing  0  to 
8  percent  added  NaCl  and  tested  by  shake  cultures 
at  8,  12,  22,  and  37  C,  to  determine  the  growth 
potential  for  Salmonella  in  the  presence  of  salt  at 
various  temperatures.  Salmonella  was  inoculated 
into  20  ml  of  nutrient  broth  containing  desired 
levels  of  sodium  chloride  in  50-ml  Erlenmeyer 
flasks  fitted  with  side  arms.  Samples  were  incu- 
bated at  desired  temperatures  and  cells  counted  by 
either  the  drop  plate  method  (samples  incubated  at 
8  C)  or  by  turbidity  measurements  at  660  nm  with  a 
spectrophotometer  (samples  incubated  at  12,  22, 
and  37  C).  At  8  C,  growth  of  S.  heidelberg  took 
place  in  1  and  2  percent  added  NaCl;  S.  typhimuri- 
um increased  in  numbers  in  1  percent  added  NaCl; 
and  S.  derby  failed  to  increase.  At  12  C,  the  three 
serotypes  were  all  able  to  increase  in  numbers  in 
the  range  of  0  to  4  percent  NaCl.  At  22  C,  this 
range  increased  from  0  to  a  maximum  of  5  to  8  per- 
cent. When  incubated  at  37  C,  the  organisms  were 
able  to  increase  in  numbers  in  up  to  7  to  8  percent 
NaCl.  The  salinity  of  the  medium  was  not  found  to 
increase  the  maximum  growth  temperature  of  S. 
heidelberg.  Low  levels  of  salt  stimulated  growth  of 
salmonellae,  especially  at  temperatures  lower  than 
the  optimum  for  the  organism.  (Synder-Battelle) 
W72-09371 


CONTROLLED  EUTROPHICATION-INCREA- 
SING  FOOD  PRODUCTION  FROM  THE  SEA 
BY  RECYCLING  HUMAN  WASTES, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-09378 


POLLUTANTS  AND  FOOD-CHAINS, 

Nature  Conservancy,  Abbots  Ripton  (England). 

Monks  Wood  Experimental  Station. 

F.  Moriarty. 

New  Scientist,  Vol  53,  No  787,  p  594-596,  March 

16, 1972.  1  fig. 

Descriptors:  'Pollutants,  *Food  chains,  •Metabol- 
ism, 'Toxicity,  Insecticides,  Carnivores,  Her- 
bivores, Path  of  pollutants,  Absorption, 
Chlorinated  hydrocarbon  pesticides,  Pesticides, 
Mathematical  models,  Fish,  Birds,  Pesticide  tox- 
icity. 

Identifiers:  Excretion,  Adipose  tissue,  Biological 
magnification,  Fate  of  pollutants,  Tissue. 

The  persistence  of  insecticides  in  the  environment 
is  relatively  well  known,  but  persistence  within  liv- 
ing organisms  is  not.  Living  organisms  are  known 
to  contain  far  higher  concentrations  of  certain  in- 
secticides such  as  the  organochlorine  pesticides 
than  occur  in  the  environment.  Mathematical 
models  used  in  studying  the  quantitative  relation- 
ships between  rate  of  intake  and  loss  of  drugs  can 


also  be  used  to  study  the  kinetics  of  pollutants, 
e.g.,  the  organochlorine  insecticides.  An  example 
is  the  compartmental  model.  The  insecticide  con- 
centration in  tissue  depends  on  intake  rate;  if  the 
rate  is  constant,  a  plateau  level  is  reached.  How- 
ever, with  constant  rates  of  insecticide  intake  over 
a  period  of  time,  the  tissue  concentration  may 
change  again.  The  existence  of  plateau  levels  im- 
plies that  excretion  and/or  metabolism  rates  are 
equal  to  the  absorption  rates.  Due  to  the  uncertain- 
ty of  pesticide  kinetics  in  living  organisms,  factors 
such  as  the  (1)  degree  of  exposure,  (2)  mode  of 
entry,  (3)  organism's  habitat,  (4)  organism's  posi- 
tion in  the  food  chain  and  the  (5)  rate  at  which  the 
insecticide  can  be  eliminated  must  be  considered 
in  studies  of  bioaccumulation  of  pesticides  and 
their  effects  on  organisms.  (Snyder-Battelle) 
W72-09402 


DIURNAL  UPTAKE  OF  N03  AND  NH4  BY  A 
CERATOPHYLLUM-PERIPHYTON  COMMUNI- 
TY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

D.  W.Toetz. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 
819-822,  September  1971.  2  tab,  6  ref. 

Descriptors:  *Mass  spectrometry,  'Nitrogen, 
'Nitrates,  'Ammonia,  Water  quality,  Biological 
communities,  'Periphyton,  Plant  growth,  On-site 
investigations,  Biomass,  Weight,  Nutrients, 
Radioactivity  techniques,  Bioassay,  Tracers,  Ab- 
sorption. 

Identifiers:  'Ceratophyllum  demersum,  Assimila- 
tion, Nitrogen-15,  Macrophytes,  Sample  prepara- 
tion. 

Samples  of  Ceratophyllum  (344-1,131  mg/bottle) 
were  obtained  from  an  artificial  lake  in  Oklahoma, 
placed  in  four  2-liter  bottles  for  incubation.  N-15 
tagged  ammonium  and  N-15  tagged  potassium 
nitrate  were  added  to  2  bottles;  all  four  were  incu- 
bated horizontally  in  the  pond  at  30  cm,  and  irradi- 
ance  and  temperature  monitored  at  that  depth.  At 
the  end  of  incubation,  each  bottle  was  poisoned 
with  formalin,  and  the  plants  washed  and  held  at 
minus  20C  for  a  month.  Before  chemical  analysis, 
the  plants  were  dried,  weighed,  crushed,  and 
about  10  mg  digested  for  18  hr  with  reagents 
recommended  by  Bremner.  Ammonium  was 
distilled  into  dilute  Hcl,  converted  to  N2  with  al- 
kaline hypobromite  and  the  N2  pumped  into  tubes 
and  sealed  until  isotope  ratios  were  determined 
with  a  mass  spectrometer.  During  the  original 
plant  collection,  six  random  samples  were  col- 
lected and  used  in  the  estimation  of  biomass:  fresh 
wt.,  dry  wt.,  ash  wt.,  and  Kjeldahl  nitrogen.  Riley 
and  Mullin's  method  was  used  for  ammonium-N 
and  nitrate-N  analysis  of  these  samples.  Results 
show  that  the  community  assimilated  ammonium 
both  during  the  day  and  night.  The  rate  of  nitrate 
assimilation  was  strongly  dependent  on  light,  up- 
take being  substantially  low  at  night.  The  data  in- 
dicate that  the  respective  rates  of  nitrate  and  am- 
monium assimilation  during  1440-1840  hours  can 
be  expanded  to  estimate  a  daily  rate  in  agreement 
with  that  observed  empirically.  (Mackan-Battelle) 
W72-09406 


MECHANISM  OF  THE  GROWTH  INHIBITORY 
EFFECT  OF  CYSTEINE  ON  ESCHERICHIA 
COLI, 

Debrecen  Univ.  of  Medicine  (Hungary).  Dept.  of 

Pharmacology. 

C.  Kari,  Z.  Nagy,  P.  Kovacs,  and  F.  Hernadi. 

Journal  of  General  Microbiology,  Vol  68,  Part  3,  p 

349-356,  November  1971.  5  fig,  1  tab,  25  ref. 

Descriptors:  'Cultures,  'Metabolism,  'Growth 
rates,  Amino  acids,  Spectrophotometry,  En- 
zymes, Analytical  techniques,  Data  analysis, 
Vitamin  B,  Radioactivity  techniques,  *E.  coli,  In- 
hibitors. 

Identifiers:  'Cysteine,  Cysteamine,  Culture 
media,  RNA,  Uracil,  Differential  media. 


E.  coli  cultivated  on  mineral  salts  medium,  supple- 
mented with  0.5  percent  (w/v)  glucose,  was  used  to 
determine  the  mechanism  for  growth  inhibition  of 
cysteine.  Exponentially  growing  cultures  were 
used  in  all  experiments  with  amino  acids  and 
vitamin  B  (as  thiamine  HCL)  being  added  when 
required.  Radioactive  carbon  labelled-uracil  was 
used  for  measurement  of  net  RNA  synthesis. 
Overnight  cultures  were  incubated  aerobically  at 
37C  in  a  waterbath  shaker  after  being  diluted  30- 
fold  in  prewarmed  fresh  medium.  Extinction  of 
cultures  was  measured  with  a  spectrophotometer 
at  50  nm  using  0.5  cm  cuvettes.  Results  indicated 
cysteine  above  0.2  millimoles  inhibits  growth  on 
minimal  medium  by  a  mechanism  which  may  in- 
volve interference  with  leucine,  isoleucine, 
threonine  and  valine  biosynthesis;  above  2  mil- 
limoles cysteine  and  cysteamine  in  culture  media 
with  the  above  amino  acids  had  an  effect  which 
may  involve  interaction  with  membrane  bound 
respiratory  enzymes.  (Snyder-Battelle) 
W72-09407 


OCEANS  AS  ALPHABET  SOUP:  FOCUS  ON 
DDT  AND  PCB'S, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09409 


THE  TEMPORARY  ABATEMENT  OF 
NUISANCE  SPECIES  OF  TRICHOPTERA  WITH 
DDD  (TDE)  LARVICIDE, 

Department         of         Agriculture,         Saskatoon 

(Saskatchewan).  Research  Station. 

F.J.  H.  Fredeen. 

Canadian  Entomologist,  Vol  104,  No  2,  p  145-163, 

February  1972.  2  fig,  9  tab,  22  ref. 

Descriptors:  'Caddisflies,  *DDD,  'Pesticide  tox- 
icity, 'Aquatic  insects,  'Larvicides,  'Chlorinated 
hydrocarbon  pesticides,  Fish,  Mollusks,  Aquatic 
animals,  Birds,  Pesticides,  St.  Lawrence  River, 
Amphipoda,  Isopods,  Gastropods,  Pesticide 
residues,  Insectides,  Invertebrates,  Diptera, 
Oligochaetes,  Canada,  Growth  stages,  Larval 
growth  stage,  Cladophora,  Water  pollution  ef- 
fects, Water  quality.  Water  temperature, 
Hydrogen  ion  cencentration,  Dissolved  oxygen, 
Carbon  dioxide,  Sampling. 

Identifiers:  Metabolites,  Macroinvertebrates, 
Cheumatopsyche  speciosa,  Brachycentrus 
lateralis,  Athripsodes  cancellatus,  Hydropsyche 
morosa.  Decapods,  Athripsodes  tarsi-pumctatus, 
Athripsodes  annulicornis,  Repopulation,  Data  in- 
terpretation, Hydropsyche  spp,  Hydropsyche 
recurvata,  Hydropsyche  scalaris,  Cheu- 
matopsyche spp,  Cheumatopsyche  campyla, 
Macronemum  zebratum,  Polycentropus  spp, 
Psychomyia  flavida,  Brachycentrus  spp,  Hydrop- 
tila  spatulata. 

Nuisance  species  of  riverine  insects  were  tem- 
porarily eliminated  from  the  Expo  67  site  at  Mon- 
treal in  1967  by  four  applications  of  an  emulsifia- 
ble  formulation  of  DDD  (TDE)  to  the  St. 
Lawrence  River,  one  in  each  of  the  months  of 
May,  June,  July,  and  August.  In  each  treatment 
sufficient  DDD  was  applied  1.5  miles  above  the  in- 
fested rapids  to  provide  a  concentration  of  about 
0.4  ppm  of  DDD  in  the  water,  throughout  a  period 
of  about  15  minutes.  Each  treatment  caused  the 
immediate  detachment  of  about  98  percent  of  the 
Trichoptera  larvae  (mainly  Hydropsychidae),  and 
lesser  percentages  of  other  aquatic  arthropods.  No 
observable  effects  on  fish  were  detected.  Popula- 
tions of  arthropods,  especially  amphipods,  rapidly 
restored  themselves  after  each  treatment.  During 
August,  both  amphipods  and  gastropods  were 
more  abundant  in  treated  than  in  untreated  rapids. 
Residues  of  DDD  were  negligible  and  were  ex- 
pected to  be  relatively  non-persistent.  Occasional 
swarms  of  Trichoptera  of  relatively  minor  propor- 
tions, detected  at  the  Expo  67  site  by  light  traps, 
presumably  arrived  on  steady  southerly  winds 
from  the  untreated  Lachine  Rapids  more  than  7 
miles  upriver.  Information  about  the  decomposi- 
tion of  DDD  and  related  chlorinated  hydrocarbons 
in  nature  is  reviewed.  (Holoman-Battelle) 
W72-09412 
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POSSIBLE  ORIGIN  OF  CLOSTRIDIUM  BOTU- 
LINUM CONTAMINATION  OF  ESKIMO 
FOODS  IN  NORTHWESTERN  ALASKA, 

Arctic     Health     Research     Center,     Fairbanks, 

A  IbmH 

L.  G.  Miller,  P.  S.  Clark,  and  G.  A.  Kunkle. 
Apphed  Microbiology,  Vol  23,  No  2,  p  427-428, 
February  1972. 1  tab,  11  ref. 

Descriptors:  'Clostridium,  'Botulism,  'Alaska, 
•Soil  microbiology,  Soil  bacteria,  Sampling,  Cul- 
tures, Intertidal  areas,  Soil  analysis,  Analytical 
techniques,  Pathogenic  bacteria,  Isolation,  Incu- 
bation, Path  of  pollutants,  Foods,  Soil  contamina- 
tion. 

Identifiers:  Clostridium  botulinum.  Culture  media, 
Sample  preservation. 

Soil  samples  were  collected  from  beaches  in 
northwestern  Alaska  and  examined  for  the 
presence  of  Clostridium  botulinum.  Samples  were 
collected  aseptically  in  screw-cap  vials  and 
refrigerated  until  cultured  12-14  months  later.  Five 
grams  of  soil  were  transferred  into  120  ml  of 
freshly  prepared  TPGY  (Trypticase,  5  percent; 
peptone,  0.S  percent;  glucose  0.4  percent;  yeast 
extract,  2  percent;  sodium  thioglycolate,  0.1  per- 
cent) and  incubated  in  loosely  stoppered  water 
dilution  bottles  under  anaerobic  conditions  at  28  C. 
Cultures  were  examined  for  toxins  at  4  and  7  days. 
Toxins  were  detected  by  intraperitoneal  injection 
into  mice  and  typed  by  identification  of  isolates. 
Each  locality  sampled  indicated  the  presence  of  C. 
botulinum.  (Snyder-Battelle) 
W72-09417 


MERCURY  Di  THE  ENVUtONMENT  -  AN  AN- 
NOTATED BIBLIOGRAPHY, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-O9420 


RECREATIONAL  USE  OF  THE  COLUMBIA 
RIVER:  EVALUATION  OF  ENVIRONMENTAL 
EXPOSURE, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-09426 


PUBLIC       SAFETY       AND       UNDERGROUND 
NUCLEAR  DETONATIONS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09427 


GYPSY  MOTH  SUPPRESSION  PROJECT 
(FINAL  ENVHIONMENTAL  IMPACT  STATE- 
MENT). 

Forest  Service  (USDA),  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-09466 


UPTAKE,  ASSIMDLATION,  AND  LOSS  OF  DDT 
RESIDUES  BY  EUPHAUSIA  PACD7ICA,  A 
EUPHAUSID  SHRIMP, 

Southeastern  Massachusetts  Univ.,  North  Dart- 
mouth. Dept.  of  Biology. 
J.  L.  Cox. 

Fishery  Bulletin,  Vol.  69,  No.  3,  p  627-633,  1971.  5 
fig,  3  tab,  16  ref. 

Descriptors:  *DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Pesticide  kinetics,  Pesticides,  Organic 
pesticides,  Insecticides,  Halogenated  pesticides, 
Pesticide  residues,  Absorption,  Water  pollution 
effects,  'Shrimp. 
Identifiers:  'Euphausid  shrimp,  Euphausia  spp. 

Euphausia  pacifica,  an  abundant  euphasid  shrimp 
from  the  California  Current,  can  acquire  sufficient 
DDT  residue  from  its  food  to  account  for  amounts 
found  in  its  tissues.  Assimilation  efficiencies  for 
DDT  in  ingested  food  are  similar  to  published 
figures  for  assimilation  of  carbon  from  food.  The 
concentration  vs.  size  function  suggested  by  gas- 


liquid  chromatographic  analysis  of  DDT  residues 
in  this  species,  however,  was  quite  different  from 
the  function  predicted  by  a  theoretical  food  as- 
similation model.  Direct  uptake  of  C-14-DDT  from 
water  was  rapid  and  partially  reversible  by  return- 
ing animals  to  unlabelled  flowing  sea-water.  Up- 
take equilibrium  was  reached  within  72  hr  for 
smaller  animals  of  less  than  3  mg  dry  weight; 
larger  animals  apparently  equilibrated  for  a  longer 
period.  C-14-DDT  present  in  animals  after  2  weeks 
exposure  to  unlabelled  flowing  water  was  retained 
in  higher  amounts  in  larger  animals  of  greater  than 
3  mg  dry  weight.  The  possible  effects  of  dietary 
changes,  moulting,  and  surface  to  volume  ratios 
on  observed  natural  levels  are  discussed. 
(Svensson-Washington) 
W72-09519 


A  NEW  SPECIES  OF  TROGLOBITIC  ASELLID 
FROM  ILLINOIS, 

Illinois  Univ.,  Urbana.  Dept.  of  Zoology. 

H.  R.  Steeves,  III,  and  A.  J.  Seidenberg. 

The  American  Midland  Naturalist,  Vol.  85,  No.  1, 

p  231-234,  January  1971 . 6  fig,  8  ref. 

Descriptors:  'Isopods,  'Aquatic  populations, 
'Fecundity,  Water  pollution  effects,  Illinois,  Lar- 
vae, Larval  growth  stages. 

Identifiers:  'Troglobitic  asellids,  'Population 
structure,  Asellus  spp. 

A  new  species  of  troglobitic  aseUid  from  Illinois 
(Asellus  kendeighi)  is  described.  Observations 
concerning  the  population  structure  of  this  isopod 
are  presented.  Females  clearly  dominate  the  size 
classes  up  through  9  mm.  The  largest  male  col- 
lected was  14.9  mm;  the  largest  female  was  10.9 
mm.  The  only  ovigerous  females  observed  were 
collected  in  June  1967  and  July  1968  and  ranged 
from  6.2  to  8.8  mm  long.  The  maximum  number  of 
eggs  observed  was  21  in  a  7.4  mm  long  female.  The 
occurrence  of  ovigerous  females  in  June  and  July, 
and  the  absence  of  individuals  less  than  5  mm  in 
length  from  February  to  April  are  consistent  with  a 
cyclic  summer  reproductive  schedule.  Isopods 
newly  released  from  the  brood  pouch  are  1.5  mm 
long.  (Svensson-Washington) 
W72-09520 


HIGH  DENSITY  FISH  CULTURE. 

For  primary  bibliographic  entry  see  Field  06B. 
W72-09522 


ELECTRIC     POWER     AND     THE     ENVIRON- 
MENT. 

Office  of  Science  and  Technology,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-09529 


DOSE  TO  MAN  VIA  FOOD-CHAIN  TRANSFER 
RESULTING  FROM  EXPOSURE         TO 

TRITIATED  WATER  VAPOR, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

L.  R.  Anspaugh,  J.  J.  Koranda,  W.  L.  Robison, 

and  J.  R.  Martin. 

Available  from  NTIS,  Springfield,  Va.,  as  UCRL- 

73195  $3.00  in  paper  copy;  $0.95  in  microfiche. 

Conf.  710809-12.  From  Tritium  Symposium,  Las 

Vegas,  Nevada,  Aug.  30,  1971,  Report  no.  UCRL- 

73195,3,  Dec,  1971;  31p. 

Descriptors:  'Radiation,  'Tritium,  'Environmen- 
tal effects,  'Model  studies,  'Ecology,  'Food 
chains,  Absorption,  Population,  Public  health, 
Water  vapor,  Nuclear  explosions,  Fallout, 
Meteorology,  Milk,  Vegetable  crops,  Aquatic 
animals,  Path  of  Pollutants. 
Identifiers:  Dose  prediction,  *THO  vapor. 

A  more  accurate,  but  simple  model  is  provided  to 
predict  doses  to  man  resulting  from  food-chain 
contamination  due  to  exposure  to  THO  vapor.  The 
model  is  specifically  directed  to  the  prediction  of 
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dose  from  the  release  of  THO  vapor  from  a  point 
source,  but  most  of  the  model  is  applicable  to  any 
THO  vapor  exposure.  Dose  commitments  via  in- 
halation plus  absorption  and  via  the  ingestion  of 
vegetables,  milk,  and  meat  are  considered.  The 
model  may  be  entered  with  a  variety  of  input  data; 
average  values  of  the  parameters  needed  to  evalu- 
ate the  model  are  provided,  but  other  values  more 
appropriate  to  a  particular  situation  may  be  sub- 
stituted readily.  (Houser-ORNL) 
W72-09531 


DISPOSAL  OF  SOLID   ALUMINUM  PROCESS 
WASTES  IN  THE  OCEAN, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 

D.  J.  Baumgartner,  R.  J.  Calloway,  and  G.  R. 

Ditsworth. 

Working  Paper  No  64,  December  1969.  16  p,  2  fig, 

3  tab,  7  ref. 

Descriptors:  'Waste  disposal,  'Solid  wastes, 
'Pacific  Ocean,  'Aluminum,  Water  pollution 
sources,  Dispersion,  Columbia  River,  Currents 
(Water),  Bottom  sediments,  Industrial  wastes,  En- 
vironmental effects. 
Identifiers:  'Ocean  dumping,  Kelly  residue. 

The  probable  effect  of  dumping  solid  aluminum 
process  wastes  at  one  of  three  localities  in  the 
Pacific  Ocean  approximately  40  mi  off  the  mouth 
of  the  Columbia  River  is  discussed.  A  description 
of  the  material  is  given  and  detailed  chemical  and 
physical  characteristics  of  each  material  are  given 
in  three  tables.  Pollution  aspects  and  possible  pol- 
lution problems  are  described.  Dumping  of  Kelly 
residue  is  to  be  at  a  rate  of  1000  tons  per  day  for 
175  days.  In  addition,  1000  tons  per  day  of  lime 
mud  is  to  be  dumped  within  an  8-day  period.  Based 
on  computed  settling  rates  and  apparent  effect  of 
horizontal  dispersion  by  currents,  site  two  is  be- 
lieved to  be  the  best  of  the  three  sites.  Located  in 
water  about  900  fathoms  (1647  m)  deep  and  near 
the  mouth  of  Willapa  Canyon,  deer  settling 
material  will  be  funneled  seaward  from  the  site. 
Hydrographic  studies  of  bottom  currents  and  the 
sedimentation  mechanics  of  this  type  of  disposal 
method  should  be  made.  (Land-USGS) 
W72-09552 


DESIGN  AND  CONSTRUCTION  OF  A  SALT- 
WATER ENVHtONMENT  SIMULATOR, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
W.  A.  DeBen. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  111,  $4.00  in  paper  copy, 
$0.95  in  microfiche.  Working  Paper  No  71,  April 
1970.  30  p,  6  fig,  4  ref.  EPA  Program  16070  -  04/70. 

Descriptors:  'Estuaries,  'Water  pollution  control, 
'Laboratory  equipment,  'Model  studies, 
Methodology,  Design,  Construction,  Testing 
procedures,  Eutrophication,  Environmental  ef- 
fects, Analytical  techniques.  Ecological  distribu- 
tion. 

Identifiers:  Saltwater  environment  simulator,  Test 
animals. 

An  experimental,  continuous-flow  bioassay  ap- 
paratus was  designed  to  utilize  and  stabilize  salt 
water  derived  from  an  estuarine  source.  The 
prototype  was  constructed  to  provide  a  single-test 
supply  of  up  to  8  liters  of  water  per  minute  at  4 
levels  of  selected  temperature  and  a  near-constant 
concentration  of  any  selected  salinity  or  dissolved 
oxygen.  Called  the  'Saltwater  Environment  Simu- 
lator', this  apparatus  is  intended  for  use  in  evaluat- 
ing pollution  effects  and  natural  environmental 
changes  on  marine  and  estuarine  animals.  The  ex- 
perimental procedure  is  described  and  illustrated 
with  drawings  of  the  simulator.  Tests  indicate  that 
controlled  environmental  conditions  can  be  pro- 
vided to  define  some  of  the  physiological  require- 
ments of  test  animals  living  under  estuarine  condi- 
tions that  can  be  related  to  ecological  field  studies. 
(Lang-USGS) 
W72-09553 
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SALINITY,  RUNOFF  AND  WIND  MEASURE- 
MENTS, YAQUINA  ESTUARY,  OREGON, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
R.  J.  Callaway,  G.  R.  Ditsworth,  and  D.  L. 
Cutchin. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  112,  $4.50  in  paper  copy, 
$0.95  in  microfiche.  Working  Paper  Number  70, 
March  1970.  42  p,  14  fig,  2  tab,  1  append.  EPA  Pro- 
gram 16070  -  03/70. 

Descriptors:  **Iydrologic  data,  Model  studies,  Ru- 
noff, Water  levels,  Wind  velocity,  Meteorology, 
Salinity,  Data  processing,  Data  storage  and 
retrieval,  Meteorological  data,  On-site  data  collec- 
tions, Weather  data,  Estuaries,  Oregon. 
Identifiers:  *Yaquina  Bay  (Ore),  Baseline  studies. 

The  data  collection  program  was  intended  for  two 
purposes:  (1)  to  provide  data  for  verification  of  a 
solution  of  the  advection-dif fusion  equation,  and 
(2)  to  provide  long,  continuous  records  on  which 
to  test  certain  hypotheses  related  to  time-series 
analysis.  Conductivity  data  were  collected  with 
battery-powered  recording  conductivity  meters. 
Wind  speed  and  direction  data  were  collected  with 
a  Climet  wind  recording  system  and  a  Geodyne 
wind  recorder.  Water  levels  were  continuously 
recorded.  An  informal  summary  of  data 
processing  techniques  and  lists  of  the  data  availa- 
ble and  its  present  condition  are  presented. 
(Svensson- Washington) 
W72-09554 


ECOLOGICAL  DYNAMICS  OF  WATERSHEDS, 

Washington  Univ.,  Seattle.  Center  for  Quantita- 
tive Science  in  Forestry,  Fisheries  and  Wildlife. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-09565 


EFFECTS  OF  MALATHION  ON  TWO  WARM- 
-WATER  FISHES  AND  AQUATIC  INVER- 
TEBRATES IN  PONDS, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

Mo. 

H.  D.  Kennedy,  and  D.  F.  Walsh. 

Technical  Paper.  55  p  3-13.  1970.  Blus. 

Identifiers:  "Aquatic  animals,  "Catfishes,  "Sunf- 

ishes,  Chironomidae,  Fishes,  Insects,  *Malathion, 

Mayflies,  Ponds. 

Bluegills  and  channel  catfish  were  exposed  to  4  ap- 
plications of  malathion  at  2  concentrations  in 
ponds  over  an  11-wk  summer  period.  Fish  losses 
ranged  from  8  to  44%  but  could  not  be  correlated 
with  treatment  levels.  Fish  growth  or  microhe- 
matocrit  values  were  not  significantly  different 
between  treated  and  untreated  ponds.  Neither 
acute  nor  chronic  pathology  developed,  nor  were 
depressions  in  the  brain  cholinesterase  activity  sig- 
nificant or  reproducible.  Bluegills  spawned  twice, 
with  approximately  340,000  progeny  collected  at 
the  conclusion  of  the  study.  The  first  spawn,  of  ap- 
proximately 5000,  was  in  early  June;  the  second 
spawn,  in  early  Aug.,  approximated  335,000.  The 
total  number  of  aquatic  insects  from  plate  sam- 
pling the  low-treated  ponds  was  not  significantly 
lower  than  that  from  the  untreated  ponds,  but  the 
number  of  organisms  from  the  high-treated  ponds 
was  significantly  lower  than  that  from  either  the 
low-treated  or  untreated  ponds.  Chironomidae  was 
the  dominant  family  of  aquatic  insects,  and 
formed  about  70%  of  the  total  benthos.  This  group 
showed  a  significant  reduction  in  numbers  in  both 
low-  and  high-treated  ponds  after  the  third  applica- 
tion of  malathion.  Baetid  mayflies  formed  about 
24%  of  the  benthos  and  were  definitely  reduced  in 
both  low-  and  high-treated  ponds  after  third  appli- 
cation. Heptageniid  mayflies  formed  about  5%  of 
the  benthos  and  were  scarce.  They  failed  to 
recover  after  the  third  treatment.  Other  groups  of 
insects  formed  less  than  1%  of  the  total  benthos. 
They  probably  had  not  become  well  enough 
established  in  these  immature  ponds  to  measure 
significant  effects  of  malathion.-Copy right  1972, 
Biological  Abstracts,  Inc. 
W72-09567 


MECHANISM  OF  THE  INITIAL  EVENTS  IN 
THE  SORPTION  OF  MARINE  BACTERIA  TO 
SURFACES, 

Harvard  Univ.,  Cambridge,  Mass.  Lab.  of  Applied 

Microbiology. 

K.  C.  Marshall,  R.  Stout,  and  R.  Mitchell. 

Journal  of  General  Microbiology,  Vol.  68,  Part  3,  p 

337-348,  November  1971.  14  fig,  3  tab,  16ref. 

Descriptors:  "Sorption,  Electrolytes,  Sea  water, 
'Pseudomonas,  Polymers,  Cations,  Cultures, 
Electron  microscopy,  Nitrogen,  Salts,  Fouling, 
*Marine  bacteria. 

Identifiers:  *Achromobacter,  Polymers,  Glucose, 
Culture  media,  Agars. 

Colloidal  and  biological  properties  of  pure  cultures 
of  two  marine  bacteria  (the  motile  Pseudomonas 
sp.  strain  R3  and  non-motile  Achromobacter  sp. 
strain  R8)  were  studied  to  obtain  information  on 
processes  involved  in  their  sorption  to  surfaces. 
This  information  may  have  important  ecological 
implications,  as  in  its  relationship  to  fouling 
mechanisms.  Sorption  consists  of  two  phases:  (a) 
reversible,  which  is  an  instantaneous  attraction 
and  in  which  the  bacteria  still  exhibit  Brownian 
motion  and  are  easily  removed,  and  (b)  irreversi- 
ble, which  involves  firm  adhesion  and  absence  of 
Brownian  motion.  In  these  studies,  reversible 
sorption  of  the  Achromobacter  decreased  to  zero 
as  the  electrolyte  concentration  decreased,  or  as 
the  thickness  of  the  electrical  double-layer  in- 
creased. The  electrolyte  concentration  at  which  all 
bacteria  were  repelled  from  the  glass  surface  de- 
pended on  the  valency  of  the  cation.  Reversible 
sorption  often  led  to  rotational  motion  of  the 
motile  Pseudomonas  sp.  strain  R3  at  a  liquid-glass 
interface.  Pseudomonas  R3  produced  polymeric 
fibrils  in  artificial  seawater;  these  may  participate 
in  the  irreversible  sorption  of  the  bacteria  to  sur- 
faces. Sorption  and  polymer  production  were 
stimulated  by  7  mg/1  glucose  but  higher  levels  in- 
hibited irreversible  sorption.  Omission  of  Ca  (2  +  ) 
and  Mg  (2+ )  from  the  artificial  seawater  prevented 
growth,  polymer  production,  and  sorption  to  sur- 
faces by  Pseudomonas  R3.  (Mortland-Battelle) 
W72-09568 


RELATIONSHIP  BETWEEN  THE  PRODUC- 
TIVITY OF  MARINE  MOLLUSKS  AND  THEIR 
LD7E-SPAN, 

Institute    of    Biology    of    the    Southern    Seas, 

Sevastopol  (USSR). 

V.  Ye.  Zaika. 

Okenaologiya,  Vol.  10,  No.  4,  p  547-552,  1970.  1 

fig,  23  ref. 

Descriptors:  *Productivity,  "Mollusks,  Marine 
animals,  "Biomass,  Equations,  Mathematical  stu- 
dies. 

Identifiers:  *Macroinvertebrates,  "Life  span, 
Mytilus  galloprovincialis,  Acmaea  testudinalis, 
Mytilaster  lineatus,  Cardium  edule,  Abra  (equals 
Syndesmia)  ovata,  Rissoa  splendida,  Unionidae, 
Acmaea  digitalis,  Dreissena  polymorpha,  Sphaeri- 
um  corneum,  Bithynia  tentaculata,  Anisus  vortex, 
Adacna  vitrea,  Lacuna  pallidula,  Margarita 
helicina,  Spisula  elliptica,  Modiolus  demissus, 
Gyraulus  albus,  Valvata  pulchella. 

Values  of  the  specific  rate  of  production  (C  equals 
the  production  of  a  population  per  unit  of  biomass 
per  unit  of  time)  were  calculated  from  published 
data  on  21  species  of  marine  and  fresh-water  mol- 
lusks.  Using  weight  increase  data,  the  average 
specific  rate  of  weight  increase  (q)  was  computed 
for  each  year  of  the  mollusk's  life.  Knowing  the 
age  structure  of  a  population  for  a  particular  mo- 
ment or  period,  the  daily  production  (P)  could  be 
arrived  at  from  the  formula  P  equals  Sigma  q  sub  i 
B  sub  i,  where  B  sub  i  is  the  biomass  of  the  i-th  age 
group.  Computation  of  C  was  achieved  from  the 
ratio:  C  equals  P/B,  where  B  equals  Sigma  B  sub  i. 
The  C  of  a  population  is  shown  to  be  lower,  the 
longer  the  life-span  of  a  species.  In  the  mollusks 
studied,  the  average  daily  C  measured  over  a  year 
ranges  from  0.0003  to  0.03.  (Mackan-Battelle) 
W72-09569 


EMERGENCE  OF  CADDISFLIES  (TRICHOP- 
TERA)  AND  MAYFLIES  (EPHEMEROPTERA) 
FROM  HEMING  LAKE,  MANITOBA, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

J.  F.  Flannagan,  and  G.  H.  Lawler. 

Canadian  Entomologist,  Vol.  104,  No.  2,  p  173- 

183,  February  1972.  2  fig,  2  tab,  23  ref. 

Descriptors:  "Caddisflies,  *Mayflies,  'Phenology, 
♦Distribution  patterns,  Aquatic  insects,  Sampling, 
Equipment,  Life  history  studies,  Water  tempera- 
ture, Biology,  "Canada,  Invertebrates,  Vertical 
distribution,  Depth. 

Identifiers:  "Emergence,  *Heming  Lake 
(Manitoba),  Emergence  traps,  Substrate  types, 
Ekman  grab,  Sex  ratios,  Macroinvertebrates, 
Neureclipsis  bimaculatus,  Stenonema  interpunc- 
tatum  canadense,  Caenis  forcipata,  Neureclipsis 
validus,  Nyctiophylax  vestitus,  Phylocentropus 
placidus,  Polycentropus  cinereus,  Polycentropus 
interruptus,  Polycentropus  remotus,  Hydroptila  nr 
rono,  Hydroptila  salmo,  Hydroptila  nr  scolops, 
Oxyethira  serrata,  Oecetis,  Triaenodes  marginata, 
Mystacides  sepulchralis,  Hydropsyche  recurvata, 
Cheumatopsyche  analis,  Agrypnia  straminea, 
Agrypnia  vestita,  Phryganea  cinerea,  Caenis  for- 
cipata, Hexagenia  limbata,  Ephemera  simulans, 
Ephemerella  temporalis. 

The  emergence  of  caddisflies  and  mayflies  was 
studied  as  part  of  an  investigation  into  organism 
substrate  relationships,  phenology,  and  general 
biology  of  the  aquatic  insect  fauna  of  Lake  Hem- 
ing,  Manitoba.  Forty-nine  0.1  sq  m  emergence 
traps  positioned  over  several  substrate  types  and  a 
range  of  water  depths  0.9  to  5.5  m,  from  2  June  to  7 
September  1967,  collected  979  caddisflies  and  195 
mayflies.  The  caddisfly  emergence  was  restricted 
to  the  period  24  June  -  27  August,  and  mayfly 
emergence  to  the  period  2-30  July.  The  sex  ratio 
for  the  caddisflies  showed,  in  almost  every  case,  a 
preponderance  of  females  and  no  male  Neureclip- 
sis bimaculatus  and  N.  validus  were  collected. 
Most  of  the  caddisflies  showed  preference  for  a 
particular  depth  and/or  substrate  type.  There  is  a 
relationship  between  depth  distribution  (tempera- 
ture) and  emergence  time  for  caddisflies.  Male 
Stenonema  interpunctatum  canadense  showed 
peak  emergence  about  5  days  before  the  females 
and  also  outnumbered  the  females  by  about  3:1. 
No  relationship  seemed  to  exist  between  depth 
distribution  and  emergence  time  for  any  of  the 
mayfly  species.  However,  the  emergence  of  one 
species,  Caenis  forcipata  may  be  related  to 
weather  conditions.  (Holoman-Battelle) 
W72-09570 


EMERGENCE      TRAP      COLLECTIONS      OF 
TRICHOPTERA  FROM  AN  OREGON  STREAM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Entomolo- 
gy- 

For  primary  bibliographic  entry  see  Field  05A. 
W72-09571 


CAPE  COD  BAY  ECOSYSTEM  QUANTITATIVE 
ANALYSIS, 

Marine    Biological    Lab.,    Woods    Hole,    Mass. 

Systematics-Ecology  Program. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09573 


BIOLUMINESCENCE  AND  PRIMARY 

PRODUCTIVITY  IN  MARINE  ESTUARINE  EN- 
VIRONMENTS, 

Johns  Hopkins  University,  Baltimore,  Md.  Mc- 
Collum-Pratt  Inst. 
H.  H.  Seliger. 

Available  from  the  National  Technical  Informa- 
tion Service  as  NYO-3480-18,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  NYO-3480-18, 
July  1969-May  1971.  26  p.  Contract  No.  AT  (30- 
1)3480. 

Descriptors:  *Estuarine  environment,  "Biolu- 
minescence,  "Plankton,  "Biomass,  "Primary 
productivity,     Ecological     distribution,     Aquatic 
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populations,  Dinoflagellates,  Phytoplankton, 
Zooplankton,  Cultures,  Secondary  productivity, 
Aquatic  environment,  Diatoms,  Eutrophication, 
Rotifers,  Copepods,  Environmental  effects, 
Chlorophyll,  Spectrophotometry,  Sampling, 
Systematics,  Protozoa,  Turbidity,  Physical  pro- 
perties, Nannoplankton,  Water  analysis,  Plant  pig- 
ments, Succession,  Larvae,  Surveys,  On-site  data 
collections,  Standing  crop,  Fluorometry,  Spec- 
trophotometry, Carbon,  Nitrogen,  Phosphorus, 
Nitrates,  Nitrites,  Phosphates,  Temperature, 
Chemical  properties.  Salinity,  Nutrients. 
Identifiers:  Gonyaulax  spinifera,  Gonyaulax 
fragilaris,  Gymnodinium  flavans,  Gymnodinium 
nelsoni,  Gymnodinium  splendens,  Ceratium  furca, 
Peridinium  conicum,  Peridinium  pentagonium, 
Polykrikos  hardmanni,  Polykrikos  schwarzi, 
Pyrodinium  bahamense,  Gonyaulax  polyedra, 
Gonyaulax  catanella,  Pyrocystis  lunula,  Pyro- 
cystis  pseudonoctiluca,  Pyrocystis  fusiformis, 
Noctiluca  miliaris,  Gymnodinium  nelsoni. 

Studies  of  bioluminescent  bays  in  Jamaica  (West 
Indies)  and  Puerto  Rico  show  that  increased 
nutrient  levels  and  man's  intervention  are  major 
factors  contributing  to  the  instability  of  native 
bioluminescent  phytoplankton  populations  and  the 
emergence  of  unidentified  and  foreign  biolu- 
minescent species.  In  the  Rhode  and  West  Rivers 
and  a  contiguous  portion  of  the  Chesapeake  Bay,  a 
plankton  survey  with  extensive  sampling  was  con- 
ducted in  1969  to  determine  (a)  types  and  numbers, 
(b)  temporal  and  spatial  distributions,  and  (c) 
productivity  of  zoo-  and  phytoplankton  as  well  as 
their  interactions  with  each  other  and  the  physical 
environment.  Throughout  the  survey,  tempera- 
ture, salinity,  and  Secchi  disc  measurements  were 
made.  Sample  analysis  included  plankton  enu- 
meration, spectrophotometric  chlorophyll  and 
pheopigment  estimates,  and  bioluminescence  con- 
firmations. In  1970,  the  sampling  and  analysis  pro- 
gram was  modified  to  include  fluoro  metric, 
chlorophyll,  and  pheophytin  estimates,  total  C,  N, 
P  and  inorganic  C,  N02,  N03,  P04  measure- 
ments, and  unialgal  laboratory  cultures  of  25  spe- 
cies of  phytoplankton.  It  was  concluded  that:  (1) 
correlations  among  chlorophyll  a  standing  crops, 
temperature,  and  Secchi  disc  turbidities  are  per- 
turbed by  nutrient  pulses  due  to  runoff;  (2)  biolu- 
minescence is  at  a  very  low  level  except  during 
large  dinoflagellate  concentrations  in  the  fall;  (3) 
80-90  percent  of  standing  crop  and  productivity  is 
due  to  nannoplankton  except  when  dinoflagellates 
increase;  and  (4)  zooplankton  concentrations  seem 
to  be  phased  with  production  pulses  at  various 
times  of  the  year.  (Synder-Battelle) 
W72-09575 


NITROGEN  FIXATION  BY  BACTERIA  IN 
LAKE  MIZE,  FLORIDA,  AND  IN  SOME 
LACUSTRINE  SEDIMENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmen- 
tal Engineering. 

M.  A.  Keirn,  and  P.  L.  Brezonik. 
Limnology  and  Oceanography,  Vol  16,  No  5,  p 
720-731,   September  1971.  5   fig,  6  tab,  21    ref. 
FWQA  Program  16010  DCK. 

Descriptors:  'Nitrogen  fixation,  'Clostridium, 
'Sediments,  Estuarine  environment,  Cultures, 
Nitrogen,  Photosynthesis,  Photosynthetic  bac- 
teria, Estuaries,  Carbohydrates,  Cellulose, 
Methodology,  Aquatic  environment,  Reduction 
(Chemical),  Aquatic  microorganisms,  Anaerobic 
bacteria,  Gas  chromatography,  Chemical  analysis, 
Phosphates,  Incubation,  Seasonal,  Stratification, 
Thermal  stratification,  'Florida. 
Identifiers:  'Acetylene  reduction,  'Heterotrophic 
bacteria,  Enrichment,  Ethylene,  Molecular 
nitrogen,  Lake  Kanapaha,  Sucrose,  'Lake  Mize, 
Thiospirillum,  Chromatium,  Lake  Mary,  Eubac- 
teriales,  Athiorhodaceae,  Thiorhodaceae,  Lake 
Alice,  Hypolimnion,  Autotrophic  bacteria,  Lake 
Orange,  Lake  Kanapaha,  Lake  Bivins  Arm,  Lake 
Moss  Lee,  Lake  Apopka,  Lake  Griffin,  Lake 
Eustis,  Lake  Hawthorne,  Lake  Wauberg, 
Newnans  Lake,  Cooter  Pond,  Lake  Lochloosa, 
Calf  Pond,  Watermelon  Pond,  Lake  Jeggord,  Lake 


Altho,  Anderson-Cue  Lake,  Lake  Gallilee,  Lake 
Cowpen,  Sand  Hill  Lake,  Swan  Lake,  Culture 
media,  Lake  Clear. 

Samples  of  water  from  Lake  Mize  and  a  variety  of 
lacustrine  sediments  were  incubated  and  analyzed 
for  nitrogen  fixation  by  acetylene  reduction.  The 
samples  were  purged  with  helium  and  incubated  in 
a  water-bath  shaker  at  22  C.  Aerobic  samples  were 
incubated  under  fluorescent  lights;  the  remainder 
were  incubated  in  the  dark.  Control  samples  were 
run  simultaneously.  Ethylene  was  determined  with 
a  Varian-Aerograph  600D  gas  chromatograph. 
Results  show  a  consistent  seasonal  and  vertical 
pattern  of  fixation  occurs  in  Lake  Mize  with  posi- 
tive rates  noted  only  for  a  relatively  short  period 
during  summer  stratification  and  only  in  the  anox- 
ic hypolimnion-  Maximum  rates  (up  to  an 
equivalent  of  3.26  micrograms  N/liter-hr)  were  at 
depths  of  5-10  m  (D  max  equals  25  m)  and  three 
bacterial  cultures  capable  of  fixing  nitrogen  were 
isolated  from  the  waters:  a  heterotroph  charac- 
teristic of  the  genus  Clostridium  and  the  purple 
sulfur  bacteria  Thiospirillum  and  Chromatium. 
Available  evidence  suggests  that  fixation  is 
primarily  heterotrophic.  Acetylene  reduction  was 
detected  in  sediments  of  7  of  25  Florida  lakes  and 
in  sediments  from  3  Guatemala  lakes.  Rates 
decreased  with  depth  in  30-50  cm  cores.  High  con- 
centrations of  sucrose  stimulated  acetylene  reduc- 
tion in  lake  sediment,  but  glucose,  acetate,  bu- 
tyrate,  and  pyruvate  did  not.  (Snyder-Battelle) 
W72-09579 


TOXICITY   ASSESSMENT  OF  TREATED  MU- 
NICIPAL WASTEWATERS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09582 


PROBLEMS       IN       WATER       TOXICOLOGY 
(VOPROSY  VODNOY  TOKSIKOLOGII ). 

'Nauka',  mMoscow,  1970.  224  p. 

Descriptors:  'Hydrobiology,  'Pathology,  'Toxici- 
ty, 'Water  quality  control,  'Water  pollution  ef- 
fects, Water  pollution  sources,  Aquatic  life, 
Aquatic  animals,  Aquatic  microorganisms, 
Aquatic  plants,  Aquatic  algae,  Pesticides,  Insecti- 
cides, Herbicides,  Phosphorus,  Phenols,  Metals, 
Pollutants,  Industrial  wastes,  Conferences. 
Identifiers:  'USSR,  'Toxicology,  'Toxicants, 
'Hydrobionts,  Ichthyology,  Ichthyofauna, 
Macrophytes,  Saprophytes,  Cerium. 

This  collection  of  37  papers  contains  reports 
presented  at  the  All-Union  Conference  on 
Problems  in  Water  Toxicology,  held  in  Moscow 
January  30  to  February  2,  1968.  The  book  is  di- 
vided into  5  sections:  (1)  general  problems  in  water 
toxicology  (10  papers);  (2)  effects  of  pesticides  on 
hydrobionts  (8  papers);  (3)  effects  of  phosphorus 
and  phosphorus  compounds  on  hydrobionts  (6 
papers);  (4)  effects  of  phenols  on  hydrobionts  (7 
papers);  and  (5)  effects  of  metals  and  metallic 
compounds  on  hydrobionts  (6  papers).  Samples 
collected  for  analysis  included  bacteria,  algae,  and 
a  variety  of  invertebrates  and  fishes.  Changes  in 
biological  processes  in  sea  water  and  freshwater 
under  influence  of  different  pollutants  and  indus- 
trial wastes  were  examined  together  with  methods 
for  future  investigation  of  the  toxicity  of  the 
aquatic  environment.  (See  W72-09647  thru  W72- 
09652)  (Josefson-USGS) 
W72-09646 


WATER  POLLUTION  AND  PROBLEMS  IN 
WATER  TOXICOLOGY  (ZAGRYAZNENIYE 
VOD  I  ZADACHI  VODNOY  TOKSUCOLOOH), 

Moscow  State  Univ.  (USSR). 

N.  S.  Stroganov. 

In:     Voprosy     vodnoy     toksikologii;     'Nauka', 

Moscow,  pi  1-23,  1970. 


Descriptors:  'Hydrobiology,  'Toxicity,  'Water 
pollution,  'Water  pollution  control,  'Water  pollu- 
tion sources,  Water  pollution  effects,  Water  quali- 
ty control,  Water  quality  standards,  Legal  aspects, 
Public  health,  Industries,  Lumbering,  Pollutants, 
Waste  water  (Pollution),  Planning. 
Identifiers:  'USSR,  'Toxicology,  'Toxicants, 
'Hydrobionts. 

Problems  in  water  toxicology  in  connection  with 
increasing  pollution  of  surface  waters  are  defined 
and  measures  are  formulated  to  curb  deterioration 
in  water  quality.  The  problems  examined  fall  into  3 
general  categories:  (1)  practical  problems,  de- 
manding immediate  attention;  (2)  theoretical 
problems,  arising  out  of  long-term  study  of  the 
ecological  physiology  and  biochemistry  of 
hydrobionts;  and  (3)  organizational  problems, 
requiring  solution  to  keep  abreast  of  practical  and 
theoretical  considerations.  Legal,  medical,  indus- 
trial, and  biological  aspects  of  water  quality  are 
examined  together  with  the  principal  sources  of 
pollutants  in  water.  (See  also  W72-09646)  (Josef- 
son-USGS) 
W72-09647 


PRESENT    STATE    AND    DEVELOPMENT   OF 

SCEENTD7IC  RESEARCH  ON  PREVENTION  OF 

FISHERY  POLLUTION  (SOSTOYANIYE  I  PER- 

SPEKTIVYNAUCHNO-ISSLEDOVATEL'SKIKH 

RABOT  PO  PROBLEME  OKHRANY  RYBOK- 

HOZYAYSTVENNYKH       VODOYEMOV       OT 

ZAGRYAZNENIYA), 

Gosudarstvennyi     Nauchno-Issledovatelskii     In- 

stitut  Ozemogo  i  Rechnogo  Rybnogo  Khozyaist- 

va,  Leningrad  (USSR). 

A.  G.Gusev. 

In:     Voprosy     vodnoy     toksikologii;     'Nauka', 

Moscow,  p  24-33, 1970. 1  fig,  22  ref. 

Descriptors:  'Water  quality  control,  'Water  quali- 
ty standards,  'Water  pollution  effects,  'Aquatic 
life,  'Fisheries,  Stream  fisheries,  Lake  fisheries, 
Reservoir  fisheries,  Estuarine  fisheries,  Fish 
establishment,  Toxicity,  Toxins,  Pesticides,  Pollu- 
tants, Industries,  Industrial  wastes,  Environmen- 
tal sanitation,  History,  Investigations. 
Identifiers:  'USSR. 

A  review  of  investigations  concerned  with  water- 
quality  control  of  fisheries  developed  in  rivers, 
lakes,  reservoirs,  and  estuaries  of  the  USSR  is 
presented.  A  scheme  for  detailed  analysis  of  the 
effects  of  industrial  wastes  on  fisheries  and 
hydrobionts  was  based  on  long-term  investigations 
by  the  Leningrad  State  Scientific  Research  In- 
stitute of  Lake  and  River  Fisheries.  Plans  are  en- 
visaged for  expanded  studies  of  the  effects  of  pol- 
luting substances  produced  by  man's  industrial, 
domestic,  and  agricultural  activities.  (See  also 
W72-09646)  (Josefson-USGS) 
W72-09648 


DETERMINATION  OF  THE  TOXICITY  OF 
CONTAMINATED  FRESHWATER  WITH 
RESPECT  TO  CERTAIN  HYDROBIONTS 
(OPREDELENIYE  TOKSICHNOSTI  ZAGRYAZ- 
NENNYKH  PRESNYKH  VOD  V  OTNOSHENII 
NEKOTORYKH  GIDROBIONTOV), 
Moscow  State  Univ.  (USSR). 
G.  D.  Lebedeva. 

In:  Voprosy  vodnoy  toksikologii;  'Nauka' 
Moscow,  p  57-61,  1970.  2  fig,  10  ref. 

Descriptors:  'Hydrobiology,  'Toxicity,  'Water 
pollution,  'Freshwat  r,  'Aquatic  life,  Aquatic 
animals,  Carp,  Daphnia,  Aquatic  plants,  Aquatic 
algae,  Scenedesmus,  Radioisotopes,  Strontium 
radioisotopes,  Phosphorus  radioisotopes,  Cesium, 
Ra  lioactivity  effects,  Laboratory  tests. 
Identifiers:  'USSR,  'Hydrobionts,  'Cerium, 
Radiometry. 

The  effects  of  radioactive  elements  on  biological 
functions  of  hydrobionts  were  based  on  laboratory 
analyses  cf  fish  (Cyprinus  carpio),  crustaceans 
(Daphnia  magna),  higher  aquatic  plants  (Lemna 
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minor  and  Elodea  canadensis),  and  green  algae 
(Scenedesmus  quadricauda).  The  radioactive 
isotopes  used  were  Sr-90,  Sr-89,  Cs-137,  Ce-144, 
and  P-32.  Plant  organisms,  which  concentrate 
large  amounts  of  radioactive  strontium,  are  less 
sensitive  to  water  contamination  by  this  element. 
Of  the  animal  organisms  examined,  Daphnia  are 
the  most  sensitive  to  water  contamination  by 
radiostrontium.  The  toxicity  criteria  for  fish  were 
the  growth  rate  and  amount  of  edible  food;  for 
Daphnia— the  survival  rate,  reproduction  and  fer- 
tility; and  for  aquatic  plants— the  population  and 
increase  in  the  biomass.  (See  also  W72-09646) 
(Josefson-USGS) 
W72-09649 


PROBLEM  OF  PESTICIDES  IN  WATER  TOX- 
ICOLOGY (PROBLEMA  PESTITSmOV  V  VOD- 

NOY  TOKSIKOLOGII ), 

Akademiya      Nauk      URSR,      Kiev.      Instytut 

Hidrobiologii. 

L.  P.  Braginskiy. 

In:     Voprosy     vodnoy     toksikologii;     'Nauka', 

Moscow,  p  81-88,  1970.  2  fig,  3  tab,  4  ref. 

Descriptors:  *Hydrobiology,  'Pesticides,  •Pesti- 
cide residues,  *Pesticide  toxicity,  *Aquatic  plants, 
Aquatic  algae,  Phytoplankton,  Aquatic  microor- 
ganisms, Aquatic  animals,  Daphnia,  Application 
methods,  Granules,  Plant  growth  regulators,  In- 
hibitors, Herbicides,  Monuron,  Photosynthesis. 
Identifiers:  'USSR,  *Toxicology,  *Hydrobionts, 
Macrophytes,  Saprophytes. 

Pesticides  in  an  aquatic  environment  affect 
hydrobiological  processes  by  (1)  altering  the 
habitats  of  hydrobionts  by  inhibiting  plant 
photosynthesis  (oxygen  depletion)  and  by  stimu- 
lating saprophyte  growth;  (2)  acute  poisoning  of 
hydrobionts  by  toxic  concentrations  of  pesticides; 
and  (3)  producing  a  variety  of  acute  and  chronic 
effects  on  hydrobionts  by  the  presence  of  pesti- 
cide residues  accumulated  through  food  chains. 
Prospects  for  the  use  of  pesticides  to  regulate  algal 
and  macrophyte  growth  are  based  primarily  on  the 
application  of  granules  to  plant  protection. 
Methods  are  given  for  studying  the  effects  of 
pesticides  on  water  bodies  and  on  the  biological 
processes  occurring  in  them.  (See  also  W72-09646) 
(Josefson-USGS) 
W72-09650 


EFFECTS  OF  PESTICIDES  ON  THE  LD7E  OF  A 
WATER  BODY  (K  VOPROSU  O  VLIYANH 
PESTITSn)OV  NA  ZHIZN*  VODOYEMA), 

Vsesoyuznyi  Nauchno-Issledovatelskii  Institut  Gi- 
gjeni  i  Toksikologii  Pestitsidov,  Kiev  (USSR). 
K.  K.  Vrochinskiy,  and  N.  E.  Kononova. 
In:     Voprosy     vodnoy     toksikologii;     'Nauka', 
Moscow,  p  88-96,  1970.  3  tab,  26  ref. 

Descriptors:  *Hydrobiology,  'Pesticides,  'Pesti- 
cide residues,  'Pesticide  toxicity,  *DDT,  Emul- 
sions, Chemicals,  Insecticides,  Fish,  Fish 
physiology,  Fishkill,  Zooplankton,  Aquatic  plants, 
Bottom  sediments,  Bodies  of  water.  Aquaria, 
Ponds,  Water  quality,  Chemical  analysis. 
Identifiers:  'USSR,  'Siberia,  Angara  River,  Dim 
River,  Hydrobionts. 

Pesticide  research  conducted  in  1966  on  the  An- 
gara and  Dim  Rivers  in  south-central  Siberia 
focused  on  a  study  of  the  accumulation  of  DDT 
and  other  chemicals  in  fishes,  aquatic  plants,  and 
bottom  sediments.  The  amounts  of  DDT  in  fishes, 
zooplankton,  and  bottom  sediments  were  con- 
siderably higher  than  those  in  water.  The  accumu- 
lation of  DDT  residue  was  several  orders  higher  in 
aquatic  plants  than  in  water  and  averaged  1.85 
mg/kg.  Fish  contained  up  to  5.86  mg/kg  DDT  in 
gills,  5.14  mg/kg  in  kidney  tissues,  4.18  mg/kg  in 
liver,  and  3.71  mg/kg  in  fat.  The  DDT  residue 
levels  in  muscle  tissues  were  0.86  mg/kg.  Chronic 
pesticide  accumulations  impair  the  nutrient  availa- 
bility of  water  bodies  and  decelerate  the  growth 
rates  of  fish.  (See  also  W72-09646)  (Josefson- 
USGS) 
W72-09651 


EFFECTS  OF  DDT  AND  HEXACHLORO- 
CYCLOHEXANE  ON  AQUATIC  ANIMALS  (K 
VOPROSU  O  VLIYANH  DDT  I  GEKSAK- 
HLORANA  NA  VODNYYE  ORGANIZMY), 

Dnepropetrovsk^'    Gosudarstvennyi    Universitet 

(USSR).  Institut  Gidrobiologii. 

I.  P.  Lubyanov. 

In:     Voprosy     vodnoy     toksikologii;     'Nauka', 

Moscow,  p  102-106, 1970. 6  ref. 

Descriptors:  'Hydrobiology,  'Water  pollution  ef- 
fects, 'Aquatic  animals,  'Aquatic  insects,  *DDT, 
Insecticides,  Pesticides,  Pesticide  drift,  Dusts, 
Application  methods,  Toxicity,  Water  chemistry, 
Water  properties,  Organoleptic  properties,  Lakes, 
Aquaria. 

Identifiers:  'USSR,  'Dnieper  River,  'Toxicology, 
Hexachlorocyclohexane,  Hydrobionts, 

Ichthyofauna. 

Hydrobiological  and  toxicological  investigations 
were  conducted  on  4  floodplain  lakes  of  the  Lower 
Dnieper  to  study  the  effects  of  DDT  and  hex- 
achlorocyclohexane on  the  fauna  and  regime  of 
the  water  bodies.  To  control  mosquitoes,  the  lakes 
were  treated  aerially  by  dusting  with  a  10%  solu- 
tion of  DDT  in  doses  ranging  between  2.5  and  20 
kg/ha  and  with  a  12%  solution  of  hexachloro- 
cyclonexane  in  doses  ranging  between  6  and  24 
kg/ha,  both  in  triple  application.  At  a  maximum 
dose  of  24  kg/ha,  the  concentration  of  insecticides 
in  the  lake  water  varied  between  0.05  and  2.4 
mg/liter.  Treatments  at  these  dosage  levels 
produced  changes  in  the  organoleptic  properties  of 
water  and  in  the  hydrochemical  and  hydrobiologi- 
cal regimes  of  the  lakes.  Eradication  of  large  num- 
bers of  adult,  sexually  mature  insects  was 
recorded  together  with  elimination,  under  aquari- 
an conditions,  of  crustaceans  of  the  gammarid  and 
mysid  types.  (See  also  W72-09646)  (Josefson- 
USGS) 
W72-09652 


POSSIBLE  EFFECTS  OF  ORGANOCHLORINE 
PESTICIDES  ON  PRIMARY  PRODUCTIVITY 
AND  SKELETOGENESIS  OF  NEW  ENGLAND 
ESTUARINE  AND  COASTAL  MARINE  ALGAE, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
J.  P.  Sears,  and  C.  Yentsch. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  146,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Project  Completion  Report, 
February  1972.  13  p,  6  fig,  2  ref.  OWRR  A-035 
Mass.(l). 

Descriptors:      'Analytical     techniques,      Rates, 
'Photosynthesis,    'Marine    algae,   DDT,    'Pesti- 
cides, 'Primary  productivity,  Water  pollution  ef- 
fects, Estuarine  environment. 
Identifiers:  Rhodymenia,  Fucus,  Ulva. 

Techniques  have  been  developed  to  estimate  rates 
of  photosynthesis  in  macroscopic  marine  algae  by 
monitoring  oxygen  production.  Attempts  to  use 
14C  techniques  were  unseccessful  because  of  the 
difficulty  of  recovering  assimilated  14C  by 
maceration,  acid  hydrolosis  and  strong  base  solu- 
bilization of  thalli.  The  problem  of  14C  recovery 
would  be  solved  if  the  plant  material  could  be 
completely  combusted  and  total  carbon  recovered 
in  ethanolamine.  Base  line  data  on  the  influence  of 
temperature  and  light  intensity  or  rates  of 
photosynthesis  were  obtained  for  Rhodymenia, 
Fucus  and  Ulva.  Photosynthesis  by  macroscopic 
algae  was  strongly  influenced  by  water  movement. 
Under  conditions  of  standing  water,  oxygen 
production  decreased  to  a  fraction  of  oxygen 
production  in  a  stirred  system.  The  reduced  rate  of 
photosynthesis  was  probably  due  to  depletion  of 
C02  at  the  thallus  surface,  and  a  subsequent  rise 
in  pH.  Future  estimates  of  photosynthesis  in 
macroalgae  should  include  some  mechanism  for 
water  agitation,  especially  during  estimates  of 
productivity.  The  effect  of  DDT  on  photos>  nthes- 
is  of  Rhodymenia,  Fucus  and  Ulva  could  not  be 
consistently  demonstrated.  If  any  effect  did  occur, 
its  magnitude  was  below  the  level  of  detection 
because  of  the  photosynthetic  variability  among 


plants.   These   findings   are   in   contrast   to   the 
pronounced   effects  of  DDT  on   phytoplankton 
photosynthesis  reported  by   Menzel,   1970;  and 
Wurster,  1969. 
W72-09653 


PHOSPHORUS  AND  EUTROPHICATION  IN 
THE  PAMLICO  RIVER  ESTUARY,  N.  C,  1966- 
-1969  -  A  SUMMARY, 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

B.  J.  Copeland,  and  J.  E.  Hobbie. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  158,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  North  Carolina  Water 
Resources  Research  Institute  Report  No  65, 
March  1972.  86  p,  18  fig,  20  tab,  49  ref.  OWRR  B- 
004-NC. 

Descriptors:  'Eutrophication,  'Trophic  levels, 
'Nutrients,  'Estuarine  environment, 

'Phosphorus,     North     Carolina,     Hydrography, 
Water  pollution  effects,  Phytoplankton,  Nitrogen, 
Biomass,  Stratification. 
Identifiers:  'Pamlico  River  estuary  (N.C.). 

The  effects  of  phosphorus  on  the  ecology  of  the 
Pamlico  River  Estuary,  N.C.  were  measured.  Sur- 
veys were  conducted  to  determine  hydrography, 
phosphorus  concentrations  in  the  water  and  sedi- 
ment, and  phytoplankton  speciation  and  biomass 
in  relation  to  inputs  from  the  Tar  River  Basin  and 
phosphorus  mining  activities.  Studies  were 
designed  to  determine  phytoplankton  response  to 
phosphorus  additions,  phosphorus  exchange  with 
sediment,  phosphorus  utilization  by  Rangia  clams, 
and  phosphorus  uptake  by  phytoplankton.  The 
Pamlico  River  Estuary  is  typically  oligo-  to 
mesohaline;  tidal  influence  is  minimal  and  the 
estuary  occasionally  stratifies.  Stratification  is 
easily  destroyed  by  winds.  During  summer  stratifi- 
cation, anaerobic  conditions  develop  near  the  bot- 
tom muds.  The  estuary  already  is  rich  in 
phosphorus,  and  concentrations  are  increasing  via 
land  runoff  and  mining  wastes.  Much  of  the  in- 
coming phosphorus  accumulates  in  the  bottom 
sediments.  The  annual  cycle  of  phytoplankton 
numbers  and  biomass  in  the  Pamlico  River  Estua- 
ry is  similar  to  that  found  in  other  similar  east- 
coast  estuaries.  Experimentation  revealed  that 
mud  would  remove  significant  amounts  of  dis- 
solved reactive  phosphorus  from  the  water 
column.  Release  of  phosphorus  from  mud  occurs 
under  low  oxygen  conditions.  Experiments 
revealed  that  phosphorus  additions  did  not  cause 
increased  carbon  uptake;  whereas,  nitrogen  addi- 
tions resulted  in  significant  increases.  Nitrogen  is 
the  limiting  major  nutrient  in  the  Pamlico  River 
Estuary. 
W72-09655 


ENERGETICS  OF  NATURAL  POPULATIONS 
OF  FRESHWATER  MACROCONSUMERS, 

Michigan  State  Univ.  Hickory  Corners.  W.K.  Kel- 
logg Biological  Station. 
K.  W.  Cummins. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COO-2002-4,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  1,  1969  -  July  31, 
1970.  21  p,  9  fig,  1  tab.  Contract  No.  AT  (11-1)- 
2002. 

Descriptors:  'Herbivores,  'Carnivores,  'Energy 
budget,  *Bio-energetics,  Benthic  fauna, 
Ecosystems,  Aquatic  animals.  Fresh  water,  'In- 
gestion, Trophic  level,  Respiration,  Comparative 
productivity,  Aquatic  productivity,  Benthos,  Pri- 
mary productivity,  Nutrients. 
Identifiers:  Energy  flow,  Nutrient  cylcing, 
Macroconsumers,  'Egestion,  'Assimilation,  In- 
gestion, Glossosoma  nigrior,  Neophylax  oligius, 
Nigromia  serricornis,  Leptodora  Kindtii,  Daphnia 
pules,  'Detritivores. 

Since  population  energy  budget  determinations 
require  the  processing  of  extensive  amounts  of 
diverse  data,  and  a  great  many  populations  must 
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be  analyzed  before  a  useful  budget  estimate  at  the 
system  level  can  be  obtained,  automation  of  cer- 
tain aspects  of  data  gathering  and  analysis  is  criti- 
cal. The  primary  methodological  objective  has 
been  to  establish  a  procedural  package  for  deter- 
mining energy  budgets  for  natural  populations  of 
freshwater  macroconsumers.  The  macrocon- 
sumers  selected  represent  different  trophic  levels 
and  habitats.  The  lotic  benthic  herbivore  Glos- 
sosoma  nigrior,  ditritivore  Neophylax  digius,  and 
carnivore,  Nigronia  serricornis  and  the  lentic 
planktonic  herbivore  Daphnia  pulex  and  carnivore 
Leptodora  kintii  constitute  the  natural  populations 
investigated  by  both  field  and  laboratory 
techniques.  Parameters  investigated  included  in- 
gestion (gut  loading)  rates;  assimilation  (tissue 
loading);  egestion  (gut  unloading)  rates;  respira- 
tion, and  production  rates.  Methods  are  shown  for 
determining  each  of  the  parameters;  however  no 
results  are  included.  (Mackan-Battelle) 
W72-09666 


THE    RATE    OF    LOSS    OF    MERCURY    BY 
PACIFIC  OYSTERS, 

Washington   Univ.,    Seattle.    Lab.   of   Radiation 

Ecology. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09667 


THE  RELATIONSHIPS  BETWEEN  32P  ACCU- 
MULATION IN  ALGAE,  BACTERIA  AND  TU- 

Bfficros, 

Western  Michigan  Univ.,  Kalamazoo,  Dept.  of 
Biology. 

W.  L.  Stromberg,  and  C.  J.  Goodnight. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COO-1803-6,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report  1970.  27  p,  8  fig, 
2  tab,  18  ref.  Contract  No.  AT  (1 1-1)1803. 

Descriptors:  'Phosphorus  radioisotopes,  *Tu- 
bificids,  *Food  chains,  'Path  of  pollutants,  ♦Ab- 
sorption, Algae,  Chorella,  Tracers,  Phosphates, 
Ecosystems,  Aquatic  life,  Antibiotics  (Pesticides), 
Ecology,  Benthos,  Invertebrates,  Phytoplankton, 
Plankton,  Water  temperature,  E.  coli,  Benthic  fau- 
na, Cellulose,  Enzymes,  Pulp  wastes,  Radioecolo- 
gy,  Water  pollution,  Phosphorus,  Water  tempera- 
ture, Hydrogen  ion  concentration,  Nutrients, 
Radioisotopes,  Algae,  Water  quality,  Annelids, 
Adsorption. 

Identifiers:  *Chlorella  pyrenoidosa, 

'Chloramphenical,  Limnodrilus  spp.,  Tubifex, 
Unialgal  cultures,  Ouabain,  Biological  magnifica- 
tion, Phosphorus-32,  Limnodrilus. 

Kinetics  of  accumulation  and  retention  of  P-32 
were  determined  for  unialgal  cultures  of  Chlorella 
pyrenoidosa  in  carrier  (52  mg  Na2HP04/l.)  and 
carrier-free  Knop's  solution  (modified)  using  10 
microcuries  P-32/1  as  tracer  and  a  Geiger-Mueller 
counting  system.  The  number  of  counts  was  suffi- 
cient to  assure  accuracy  within  5  percent.  Accu- 
mulation in  a  carrier-free  solution  was  exponential 
and  approached  a  90  percent  efficiency  of  removal 
within  30  minutes.  In  the  carrier  solution,  accumu- 
lation was  approximately  linear  and  did  not  reach 
equilibrium  within  a  27-hour  period.  Using  ouabain 
as  an  inhibitor,  it  was  shown  that  the  observed 
sorption  of  radiophosphate  in  carrier-free  solution 
by  this  alga  was  independent  of  metabolic  activity. 
Most  loss  of  the  phosphate  taken  up  in  a  27-hour 
interval  occurred  within  one  hour  in  agitated  carri- 
er and  carrier-free  Knop's  solution.  Accumulation 
of  P-32  by  tubificid  worms  was  also  studied  using 
similar  counting  methods.  Uptake  by  these  worms 
was  approximately  exponential  in  media  with  a 
bacterial  source  of  radiosphsphate,  and  was 
reduced  by  addition  of  chloramphenicol  and 
removal  of  P-32  from  solution  by  algae.  Prelimina- 
ry results  indicated  that  C.  pyrenoidosa  competed 
effectively  with  the  worms  for  inorganic 
phosphate,  and  that  accumulation  of  P-32  by  in- 
gestion of  algae  among  tubificids  may  be  slight. 
The  ecological  implications  of  these  results  are 
discussed.  (Jefferis-Battelle) 
W72-09668 


COLUMBIA  RIVER  STUDIES,  ANNUAL 
PROGRESS  REPORT  1970-1971, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries;  and 
Washington  Univ.,  Seattle.  Lab.  of  Radiation 
Ecology. 

Available  from  the  National  Technical  Informa- 
tion Service  as  RLO-2225T-1-8,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  June  30,  1971.  11  p,  1 
fig,  4  tab.  Contract  No.  AT  (45-D-2225-T1. 

Descriptors:  'Columbia  River,  'Radioisotopes, 
'Nuclear  wastes,  'Radioactivity  effects,  Oysters, 
Thermal  pollution,  Primary  productivity, 
Phytoplankton,  Heavy  metals,  Bottom  sediments, 
Sampling,  Zinc  radioisotopes,  Diatoms,  Clams, 
Absorption,  Water  temperature,  Water  pollution 
effects,  Photosynthesis,  Mussels. 
Identifiers:  Sample  preservation,  Chlamydomonas 
reinhardi,  Monochrysis  lutheri,  Lake  Washington, 
Puget  Sound,  Mercury  radioisotopes,  Dosimeters, 
Baker  Bay,  Willapa  Bay,  Juan  de  Fuca  Strait,  Big 
Beef  Creek,  Scandium  radioisotopes,  Zirconium 
radioisotopes,  Columbium  radioisotopes,  Copalis 
Beach,  Razor  clams,  Thermoluminescence, 
Chromium  radioisotopes,  Zinc  65,  Chromium  51. 

Several  programs  to  monitor  the  presence  of 
radioisotopes  in  the  marine  environment  of  the 
Columbia  River  and  to  measure  the  radiation  dose 
in  sediments  near  the  mouth  of  the  Columbia  are 
summarized.  The  programs  involved  both  field 
studies  and  laboratory  programs  in  which  the  ef- 
fects of  radiation  and  temperature  stresses  on 
oyster  larvae  and  phytoplankton  were  evaluated. 
The  six  separate  programs  were:  Effects  of  tem- 
perature and  ionizing  radiation  on  young  oysters; 
Effects  of  temperature  and  ionizing  radiation  on 
primary  production  in  the  aquatic  environment; 
Biological  half -life  for  zinc  and  mercury  in 
oysters;  Zinc-65  -  Mussel  monitoring  program; 
Dose  measurements  with  thermoluminescent 
dosimeters;  and  Concentration  factors  and 
specific  activity  values  for  chromium- 51  and  zinc- 
65  for  selected  organisms.  (Mortland-Battele) 
W72-09670 


SUMMER  CONFERENCE  OF  SOCIETY  FOR 
APPLIED  BACTERIOLOGY,  LIVERPOOL,  13- 
-15  JULY  1971, 

Office  of  Naval  Research,  London  (England). 
G.  A.  Hottle. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD731-726,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  ONRL-C-19-71, 
31  August  1971. 12 p,  Href. 

Descriptors:  'Microorganisms,  'Water  pollution 
control,  'Wastes,  'Pathogenic  bacteria,  Con- 
ferences, 'Public  health,  Rivers,  'Sewage, 
Biochemical  oxygen  demand,  Solid  wastes,  Am- 
monia, Nitrogen  compounds,  Nitrates, 
Phosphates,  Sludge  treatment,  Dissolved  oxygen, 
Bacteria,  Fungi,  Protozoa,  Fermentation,  Bac- 
teriophage, Nutrients,  Filters  Equipment,  Oxida- 
tion, Lakes,  Wisconsin,  Anaerobic  digestiion,  Al- 
gae, Eutrophication,  Biodegradation,  Plastics, 
Phosphorus  compounds,  Soil  fungi,  Pseu- 
domonas,  Dairy  industry,  Municipal  wastes,  Her- 
bicides, Soil  bacteria,  Pesticides,  Industrial 
wastes,  DDT,  Trace  elements,  Water  quality,  De- 
tergents, Farm  wastes,  Urine,  Aerobic  bacteria, 
Carbohydrates,  Bactericides,  Clostridium, 
Streptococcus,  Salmonella,  Water  purification, 
Sheep,  Yeasts,  Foods,  Anaerobic  bacteria,  Soil 
contamination,  Waste  treatment,  Organic  matter. 
Digestion,  Activated  sludge,  Actinonycetes, 
Hydrocarbon  pesticides,  Viruses,  Water  pollution 
sources,  Water  pollution  effects,  Path  of  pollu- 
tants. 

Identifiers:  Bdellovibrid,  Pelodictyon, 

Polioviruses,  Plasticizers,  Phthalate,  Thermophilic 
fungi,  Polyethylene,  Polypropylene,  Bacillus, 
Corynebacteria,  Streptothrix  hyorhina,  Cadmium, 
Dimethylnitrosamine,  Amines,  Carcinogens, 
Torulopsis  spp.,  Aspergillus,  Penicillium,  Fusaria, 
Vibris. 


The  annual  conference  of  the  Society  for  Applied 
Bacteriology,  held  at  the  University  of  Liverpool, 
13-15  July  1971,  included  a  two-day  symposium  on 
'Microbiol  Aspects  of  Pollution'  and  a  one-day 
session  devoted  to  papers  on  individual  research. 
The  following  topics  were  discussed:  (1 )  water  pol- 
lution by  domestic,  agricultural  and  industrial 
wastes,  (2)  sewage  treatment  using  combined  aero- 
bic-anaerobic systems,  (3)  microbial  ecology  of 
the  activated  sludge  process,  (4)  microbial  aspects 
of  pollution  in  the  food  and  dairy  industry,  (5)  pol- 
lution of  freshwaters  with  inorganic  nutrients,  (6) 
microbial  degradation  of  plastics,  herbicides,  and 
pesticides,  (7)  aerobic  methods  for  the  treatment 
of  farm  wastes,  (8)  factors  affecting  algal  blooms, 
(9)  the  role  of  obligate  anaerols  in  the  digestion  of 
organic  material,  (10)  health  hazard  of  pollution, 
and  (11)  sewage  pollution  of  natural  waters.  In- 
dividual research  topics  included  (1)  'An  Evalua- 
tion of  Procedures  for  Enumerating  Bacteria  in 
Activated  Sludge',  (2)  'The  Microbial  Pollution  of 
Water  Courses  as  a  result  of  the  Sewage  and 
Animal  Wastes  and  the  Application  of  Animal 
Slurry  to  Land',  and  (3)  'Methods  for  Analyzing 
the  Microbial  Decay  of  Solid  Wastes'.  (Jefferis- 
Battelle) 
W72-09675 


LABORATORY  RELEASE  RATE  STUDIES  OF 
DURSBAN-POLYMERIC  FORMULATIONS, 

MARCH-JULY  1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal, 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09676 


EFFECTS  OF  PETROLEUM  FRACTIONS  ON 
THE  EARLY  DEVELOPMENT  OF  A  SEA 
URCHIN, 

Stanford   Univ.,   Pacific  Grove,   Calif.   Hopkins 

Marine  Station. 

H.  AUen. 

Marine  Pollution  Bulletin,  Vol.  2,  No.  9,  p  138-140, 

September  1971.  3  tab,  4  ref. 

Descriptors:  'Bioassay,  'Oil  pollution,  'Toxicity, 
'Fuels,  'Oil,  Lethal  limit,  Organic  compounds, 
Oily  water,  Water  pollution  effects,  Bioindicators, 
Oil  spills.  Oil  wastes. 
Identifiers:  'Hydrocarbon  toxicity,  'Sea  urchins. 

Toxicity  tests  with  water  soluble  extracts  of 
number  of  crude  and  refined  oil  products  show 
that  although  they  have  little  harmful  effect  on  fer- 
tilization, most  are  highly  toxic  to  the  developing 
sea  urchin  eggs.  The  sensitivity  of  the  early 
development  of  this  animal  to  water  soluble  com- 
ponents of  16  petroleum  products  has  been  tested. 
Fertilization  was  generally  less  sensitive  to  the 
toxic  effects  of  oils  than  was  cleavage.  Crude  oils 
and  heavy  bunker  oils  were  more  inhibiting  to  nor- 
mal development  than  were  the  more  highly 
refined  petroleum  products,  possible  because  the 
process  of  refining  removes  many  of  the  more 
toxic  fractions.  Many  of  the  oil  samples  that  hac 
the  greatest  toxic  effect  on  fertilization  had  less 
toxic  effect  on  cleavage,  and  vice-versa.  (LeGore- 
Washington) 
W72-09677 


KEROSENE-LIKE  TAINTING  IN  AUSTRALIA!* 
MULLET, 

Australian  Wine  Research  Inst.,  Glen  Osmond. 
D.  W.  Connell. 
Marine  Pollution  Bulletin,  Vol.  2,  p  188-190,  197* 
1  fig,  16  ref. 

Descriptors:  'Mullets,  'Australia,  'Taste,  Wate 
pollution  effects,  Absorption,  Fish  physiology 
Biology,  Fish  management,  Organoleptic  prope 
ties,  Organic  compounds,  Water  quality. 
Identifiers:  'Kerosene  pollution,  'Fish  taintini 
'Seafood  tainting,  'Hydrocarbon  pollutioi 
Seafood. 
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Effects  of  Pollution — Group  5C 


Various  types  of  tainting  can  occur  in  mullet  and 
during  recent  years  reports  have  been  obtained  in 
South  Queensland  of  a  taint  with  a  distinctive 
kerosene  odor  or  flavor.  Investigations  to  the 
present  time  have  shown  that  the  tainting  is  due  to 
the  presence  of  hydrocarbons  in  the  flesh.  Mullet 
previously  have  been  demonstrated  capable  of  ab- 
sorption of  kerosene  in  the  water.  The  Brisbane 
River  in  South  Queensland  was  surveyed  for  the 
presence  of  potentially  relevant  contaminants. 
Two  areas  were  implicated.  One  is  near  a  petrole- 
um refinery  and  the  other  is  located  near  a  sewage 
outfall.  Sediment  samples  for  these  stations  con- 
tained the  homologous  series  of  n-alkanes  from  n- 
octane  to  n-pentadecane.  The  gas  chromatograph 
of  this  substance  is  similar  to  that  of  commercial 
kerosen.  (LeGore-Washington) 
W72-09678 


THE  EFFECTS  OF  PH,  SOLUBILITY  AND 
TEMPERATURE  UPON  THE  ACUTE  TOXICI- 
TY OF  ZINC  TO  THE  BLUEGILL  SUNFISH 
(LEPOMIS  MACROCHIRUS  RAF.), 

Virginia    Polytechnic    Inst,    and     State    Univ., 

Blacksburg.     Dept.     of    Biology     and     Virginia 

Polytechnic  Inst,  and  State  Univ.,   Blacksburg. 

Center  for  Environmental  Studies. 

J.  J.  Cairns,  T.  K.  Bahns,  D.  T.  Burton,  K.  L. 

Dickson,  and  R.  E.  Sparks. 

Transactions  of  the  Kansas  Academy  of  Science, 

Vol.  74,  No.  l,p  81-92,  1971.  2  fig,  4  tab,  11  ref. 

Descriptors:  'Zinc,  'Toxicity,  *Water  pollution, 
Water  pollution  effects,  Lethal  limit,  Metals,  Sun- 
fishes,    Bioassay,   Hydrogen   ion   concentration, 
Solubility,  Water  temperature. 
Identifiers:  Lepomis  spp.,  Metal  toxicity. 

Bluegill  sunfish  were  exposed  for  %  hr  under 
static  test  conditions  to  water  soluble  ZnSO4.7H20 
and  water  insoluble  Zn3  (PO4)2.4H20  at  two  tem- 
perature ranges  (21-24  C;  7-9  C)  and  two  pH  ranges 
(5.7-7.0;  7.3-8.8).  Control  fish  were  maintained  in 
water  containing  no  zinc.  No  bluegills  died  in 
water  containing  insoluble  zinc  in  amounts  com- 
parable to  the  amounts  of  soluble  zinc  (13.50, 
18.00,  24.00,  and  32.00  mg  Zn  (+  +  )/l)  which 
produced  mortalities  of  90-100%.  Bluegill  mortali- 
ties in  concentrations  of  soluble  zinc  ranging  from 
10  to  32  mg  (Zn  (++)/l)  were  0-10%  at  the  high 
pH,  while  at  the  low  pH  mortalities  were  100%. 
Bluegills  at  the  low  temperatures  died  at  a  much 
slower  rate,  and  the  time-to-death  of  the  first  fish 
was  considerably  delayed,  in  comparison  to 
bluegills  at  the  warmer  temperature.  Continuous 
flow  bioassay  tests  in  which  two  types  of  test  con- 
tainers were  used  showed  differences  in  96  hr  TL- 
m  values.  There  were  small  differences  in  TL-m 
values,  which  should  be  of  interest  to  other  wor- 
kers using  bioassays.  (Svensson-Washington) 
W72-09679 


POLYCHLORINATED  BIPHENYLS  AND  DDT 
ALTER  SPECIES  COMPOSITION  IN  MIXED 
CULTURES  OF  ALGAE, 

State  Univ.  of  New  York,  Stony  Brook.  Marine 

Sciences  Research  Center. 

J.  L.  Mosser,  N.  S.  Fisher,  and  C.  F.  Wurster. 

Science,  Vol.  176,  No.  4034,  p  533-535,  5  May 

1972.  1  fig,  26  ref.  Project  No.  NIH  1F02ES48112- 

01.NSFGB-11902. 

Descriptors'.  Water  pollution  effects,  *DDT, 
•Chlorinated  hydrocarbon  pesticides, 

•Polychlorinated  biphenyls,  'Balance  of  nature, 
'Biological  communities,  'Dominant  organisms, 
Organic  pesticides,  Pesticide  toxicity, 
Chlorophyta,  Chrysophyta,  Bioindicators, 
Ecological  distribution,  Bioassay,  Pesticide 
kinetics. 
Identifiers:    'Algal   community   imbalance,   *Im- 

>      balance  of  communities,  Thalassiosira  spp.,  Du- 

i      naliella  spp. 

:  Either  DDT  or  polychlorinated  biphenyls  (PCB's) 
were  added  to  mixed  cultures  containing  a  marine 
diatom  and  a  marine  green  alga  that  were  sensitive 


or  resistant,  respectively,  to  these  organochlorine 
compounds.  The  diatom  grew  faster  and  was 
therefore  dominant  in  control  cultures,  but  its 
dominance  diminished  in  treated  cultures,  even  at 
concentrations  of  chlorinated  hydrocarbons  that 
had  no  apparent  effect  in  pure  cultures.  Such  sta- 
ble pollutants  could  disrupt  the  species  composi- 
tion of  phytoplankton  communities,  thereby  af- 
fecting whole  ecosystems.  (LeGore-Washington) 
W72-09680 


ECOLOGY  OF  THE  EPIPELIC  ALGAL  COM- 
MUNITIES IN  MARION  LAKE,  BRITISH 
COLUMBIA, 

State  Univ.  Coll.,  Plattsburgh,  N.Y. 
G.  K.  Gruendling. 

Journal  of  Phycology.  Vol  7,  No.  3,  p  239-249. 
1971.111us. 

Identifiers:  'Algal,  British  Columbia,  Canada, 
'Biological  communities,  Crops,  Ecology, 
Epipelic,  Grazing,  Lakes,  Light,  'Marion  Lake 
(B.C.),  Nutrients,  Primary  productivity,  Tempera- 
ture. 

Studies  of  the  seasonal  and  spatial  distribution  of 
the  epipelic  algal  standing  crop  and  primary 
productivity  were  conducted.  Possible  biological, 
chemical  and  physical  factors  controlling  the 
epipelic  algal  community  dynamics  were  also  in- 
vestigated. The  epipelic  algal  flora  of  the  lake  was 
very  diverse,  however,  it  can  be  generally  con- 
sidered as  acidophilic  associations  of  algae.  The 
vertical  distribution  of  the  epipelic  algae  is  parti- 
cally  influenced  by  the  amount  of  light  reaching 
the  sediment,  but  also  strongly  influenced  by  the 
grazing  of  animals  and  erosion  by  wave  action. 
Temperature,  light  and  grazing  by  animals  all  ap- 
pear to  influence  the  seasonal  fluctuations  in  the 
algal  standing  crop.  Concentrations  of  nutrients 
immediately  above  the  sediment  surface  appear  to 
be  less  important  as  controlling  factors.  The  most 
important  variables  influencing  the  primary 
productivity  of  the  epipelic  community  are  tem- 
perature, total  algal  standing  crop  and  light. 
Nutrients,  again,  appear  to  be  less  important  as 
controlling  factors.  The  study  supports  the  idea 
that  epipelic  algal  growth  is  high  in  shallow,  low 
nutrient  lakes  and  that  the  epipelic  algal  produc- 
tivity is  extremely  important  to  the  total  energy 
budget  of  the  lake. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-09681 


THE  SANTA  BARBARA  OIL  SPILL  PART  1:  IN- 
ITIAL QUANTnTES  AND  DISTRIBUTION  OF 
POLLUTANT  CRUDE  ODL, 

California  Univ.,  Santa  Barbara,  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09682 


THE  SANTA  BARBARA  OIL  SPILL  PART  2:  IN- 
ITIAL EFFECTS  ON  INTERTD3AL  AND  KELP 
BED  ORGANISMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

M.  Foster,  M.  Neushul,  and  R.  Zingmark. 
Environmental  Pollution,  Vol.  2,  p  115-134,  1971. 
10  fig,  3  tab,  19  ref.  FWPCA  14-12-516  NSF  GB 
5952  and  GH43. 

Descriptors:   'Oil  pollution,   'Oil  spills,   'Water 

pollution  effects,  Water  pollution  sources,  Kelps, 

Lethal    limit,    Mortality,    Toxicity,    Oily    water, 

Crabs,  Mussels,  Aquatic  animals. 

Identifiers:    'Santa    Barbara   (Calif),    Barnacles, 

Limpets. 

The  initial  effects  of  the  Santa  Barbara  oil  spill  on 
intertidal  and  kelp  bed  organisms  were  studied. 
Based  on  earlier  surveys,  the  greatest  negative 
biological  change  at  a  sample  station  after  the  spill 
was  the  loss  of  16  plant  species.  However,  losses 
in  species  were  correlated  in  most  cases  with  sand 
movement,  and  may  have  been  related  to  the 
severe  storms  which  occurred  before  and  during 


the  oil  spill.  Although  gross  species  changes  were 
not  correlated  with  oil  dosage,  severe  damage  oc- 
curred in  intertidal  surf  grass  and  barnacle  popula- 
tions as  a  result  of  the  oil  pollution.  Potential  long- 
term  biological  effects  of  the  continuing  pollution 
are  discussed.  (See  also  W72-09682)  (LeGore- 
Washington) 
W72-09683 


A   METHOD   FOR   THE   ANALYSIS   OF  FISH, 
ANIMAL,       AND       PULTRY      TISSUE       FOR 

CHLORINATED  PESTICIDE  RESIDUES, 
Food  and  Drug  Administration,  Washington,  D.C. 
Div.  of  Pesticide  Chemistry  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09684 


NOTES    ON    THE    BIOLOGY    OF    PYGOSPIO 
ELEGANS  FROM  MAINE, 

Maine  Univ.,  Orono.  Dept.  of  Zoology. 

D.  G.  Trainer. 

M.  Sc  Thesis  August  1969.  69  p,  23  fig,  8  tab,  21 

ref.OWRRA-011-ME(3). 

Descriptors:    'Reproduction,    'Aquatic    popula- 
tions, Marine  biology,  Intertidal  areas,  'Maine, 
Aquatic  animals,  Water  pollution  effects. 
Identifiers:    'Pygospio    elegans,    'Regeneration, 
Polychaetes,  Asexual  reproduction. 

Various  aspects  of  the  biology  of  P.  elegans  were 
investigated  to  compare  the  findings  to  those  of 
European  studies,  and  to  investigate  further  the 
phenomenon  of  asexual  reproduction  in  this  spe- 
cies under  natural  and  artificial  conditions.  A 
description  of  the  spionid  polychaete  is  included. 
Sexual  reproduction,  larval  development,  and 
regeneration  are  described  and  discussed.  Experi- 
ments were  conducted  to  study  regeneration  at  dif- 
ferent body  levels,  development  of  structures  at 
different  temperatures,  and  linear  regenerative 
growth  at  different  temperatures.  No  difference  in 
the  rates  of  regeneration  at  different  body  levels 
was  indicated.  Experiments  did  indicate  that  the 
rate  of  regeneration  in  P.  elegans  was  dependent 
on  temperature.  (Svensson-Washington) 
W72-09685 


THE  EFFECT  OF  TEMPERATURE  ON  THE 
FEEDING  RATE  AND  BEHAVIOR  OF  THE 
CADDISFLY  HYDROPSYCHE  FRISONI, 

DePauw  Univ.,  Greencastle,  Ind.  Dept.  of  Zoolo- 
gy- 

R.  A.  Gaseor. 

M.  A.  Thesis.  May  1971.  39  p,  8  fig,  3  tab,  20  ref. 
Project  No.  OWRR  B-031-IND  (3). 

Descriptors:  'Caddisflies,  Aquatic  insects,  'Ther- 
mal stress,  Insects,  Lethal  limit,  Bioassay,  'Heat 
resistance,  'Water  temperature,  Water  pollution 
effects,  'Thermal  pollution. 
Identifiers:  'Hydropsyche  spp. 

Caddisfly  larvae  (Hydropsyche  frisoni)  were  sub- 
jected to  thermal  stress  of  15-35  C,  and  observa- 
tions of  their  feeding  rates,  death  rates,  and  net 
spinning  abilities  were  made.  The  feeding  rate  of 
larvae  fed  for  12  hr  decreased  as  the  temperature 
increased.  Those  fed  for  24  hr  consumed  more  at 
30  C  than  at  lower  temperatures.  An  increase  in 
impairment  of  net  spinning  ability  and  an  increase 
in  death  rate  seemed  mutually  related  to  tempera- 
ture increase.  When  larvae  were  forced  to  spin 
nets,  the  death  rate  at  30  C  was  67%,  but  when  lar- 
vae were  permitted  to  spin  nets  prior  to  thermal 
stress,  only  a  28%  mortality  occurred  at  30  C. 
(LeGore-Washington) 
W72-09686 


RESEARCH  ON  ALGAL  ODOR, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-09694 
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RESIDUES   OF  DDT   IN   LAKE   TROUT   AS   A 
FUNCTION  OF  AGE, 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Entomology. 
W.  D.  Youngs,  W.  H.  Gutenmann,  and  D.  J.  Lisk. 

Descriptors:  'Lake  trout,  *DDT,  *DDD,  *DDE, 

•Pesticide    residues,    'Chlorinated    hydrocarbon 

pesticides,  New  York,  Water  pollution  effects, 

Freshwater  fish,  Pesticide  kinetics.  Agricultural 

chemicals. 

Identifiers:  'Pesticide  distribution,  Game  fish. 

In  lake  trout  of  accurately  known  age,  residues  of 
p.p'-DDE,  p.p'-DDD,  and  p,p'-DDT  increased 
progressively  with  age  from  about  lppm  at  1  year 
to  concentrations  of  about  14  ppm  or  higher  at  12 
years.  The  correlation  between  total  residues 
(p,p'-dde,  p.p'-DDD,  and  p,p-DDT)  in  fish  and 
their  age  was  highly  significant.  Total  residues  also 
correlated  well  with  fish  weight.  Correlation 
between  total  residues  and  fat  content  was  not  sig- 
nificant. The  relationship  of  sex  to  total  residues  in 
fish  in  given  age  groups  could  only  be  tested  for 
trout  5-8  years  old  and  sampled  in  1969  where  a 
sufficient  number  of  both  sexes  were  represented. 
Female  trout  had  higher  residues  and  this  dif- 
ference was  highly  significant.  (Svensson- 
Washington) 
W72-09714 


A  SURVEY  OF  THE  LEAD  CONTENT  OF  FISH 
FROM  49  NEW  YORK  STATE  WATERS, 

New  York  State  Coll.  of  Agriculture,  Ithaca. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-09715 


ZINC  RETENTION  IN  YOUNG  RATS  FED  IN- 
CREASING LEVELS  OF  HIGH-ZINC  OYSTERS, 

Department  of  Natural  Health  and  Welfare,  Ot- 
tawa (Ontario).  Food  and  Drug  Research  Lab. 
B.  G.  Shah,  J.  C.  Meranger,  B.  Belonje,  and  D.  S. 
Deshmukh. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol.  28,  No.  6  p  843-848, 1971.  8  fig,  5  tab, 
16  ref . 

Descriptors:  *Zinc,  'Oysters,  Public  health,  Water 
pollution  effects,  Commercial  shellfish,  Shellfish. 
Identifiers:       'Biological       availability,       'Zinc 
metabolism. 

To  determine  the  biological  availability  of  zinc  in 
oysters,  10  groups  of  12  weaning  rats  each  were 
fed  diets  containing  12,  60,  120,  240  and  2000  ppm 
added  zinc  either  as  zinc  carbonate  or  as  freeze 
dried  oysters.  Four  rats  from  each  group  were 
killed  at  2,  4,  and  8  weeks  from  the  begining  of 
feeding,  and  their  tissues  analyzed.  Neither  the 
level  of  intake  of  zinc  or  its  source  has  a  signifi- 
cant effect  on  body  weight,  hemoglobin  and  he- 
matocrit, and  liver  cytochrome  oxidase  activity. 
At  the  60  ppm  level,  the  apparant  absorption  of 
zinc  from  oysters  was  16.3  plus  or  minus  3.7% 
(SE)  and  it  was  not  significantly  different  from  the 
corresponding  value  for  ZnC03  (18.5  plus  or 
minus  2.2%)  Zinc  levels  in  soft  tissues  were  not  in- 
creased appreciably  up  to  260  ppm  dietary  zinc.  At 
the  2000  ppm  level,  there  was  an  initial  increase 
that  was  not  maintained  for  the  duration  of  the  ex- 
periment. Hair-zinc  content  did  not  vary  with 
changing  dietary  intake  but  bone-zinc  content  in- 
creased with  dietary  level  above  260  ppm  and  with 
duration  of  feeding  at  all  levels  tested.  (Svensson- 
Washington) 
W72-09716 


OF 


THE 


INSIDIOUS  ALTERATION 

ESTU ARINE  ENVIRONMENT, 

Miami  Univ.,  Fla.  Inst,  of  Marine  Sciences. 

W.E.Odum. 

Transactions  of  the  American  Fisheries  Society, 

Vol.  99,  No.  4,  p  836-847,  October  1970.  78  ref. 

Descriptors:  'Water  pollution  effects,  'Estuaries, 
'Fstuarine  environment,  Aquatic  habitats, 
Estuarine  fisheries,  Intertidal  areas,  Saline  water- 
fresh  water  interfaces,  Food  chains,  Food  webs, 


Primary  productivity,  'Dissolved  oxygen,  'Re- 
sistance, Salinity. 

Identifiers:  Estuarine  ecosystmes,  'Nutrient 
traps,  Dissolved  organics. 

The  vulnerability  of  shallow  estuaries  and  their 
rich  and  productive  ecosystems  to  subtle  changes 
is  discussed.  The  mechanisms  which  enable  estua- 
ries to  be  efficient  nutrient  traps  also  contribute  to 
their  ability  to  be  pollutant  traps.  Because  of  their 
simplicity,  food  chains  in  shallow  estuaries  are 
particularly  susceptible  to  interference  from  man. 
Many  estuarine  organisms  are  living  near  the  limit 
of  their  tolerance  range.  These  animals  may  be  ex- 
cluded from  an  estuary  by  any  additional  stresses, 
such  as  those  caused  by  low  levels  of  pollution  or 
by  decreased  oxygen  concentrations  in  the  water 
resulting  from  dredging  or  mining  operations. 
Undisturbed  and  stabilized  sediments  are  lmpro- 
tant  to  an  estuary  for  normal  nutrient  cycling,  to 
prevent  excess  turbidity  in  the  water  column  and 
as  a  site  for  extensive  plant  growth.  Shallow  estua- 
ries naturally  exist  in  a  state  of  advanced  eutropni- 
cation.  For  this  reason  they  are  vulnerable  to  any 
process  which  would  lower  the  oxygen  concentra- 
tion of  the  water.  The  most  productive  and  valua- 
ble zone  in  many  estuaries  is  the  intertidal  and 
shallow  sub  tidal  areas.  This  boundary  region  is 
destroyed  by  construction  of  bulkheads.  The  low 
salinity  region  of  an  estuary  is  improtant  both  for 
protection  of  juvenile  fish  and  invertebrates  and 
for  production  of  oysters.  ( Svensson- Washington) 
W72-09717 


IN 


MARINE 


MONITORING         METALS 
ANIMALS, 

Ministry    of    Agriculture,    Fisheries    and    Food, 
Burnham-on-Crouch  (England).  Fisheries  Lab. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09718 


HEAVY  METALS  IN  UNITED  STATES  FISH, 
Food  and  Drug  Administration,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-09719 


EFFECTS  OF  POLYMER  FORMULATIONS  OF 
DURSBAN  AND  ABATE  ON  NON-TARGET  OR- 
GANISM POPULATIONS,  APRIL  -  OCTOBER, 
1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 
Arsenal,  Md. 

D.  R.  Roberts,  and  T.  A.  Miller. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-729  342,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Entomological  Special  Study 
No.  31-004-71 .  24  p,  8  fig,  3  tab,  5  ref,  2  spp. 

Descriptors:  'Larvicides,  'Pesticide  toxicity, 
'Chemcontrol,  Pesticides,  Insecticides, 

Mosquitoes,  Polymers,  Midges. 
Identifiers:  'Non-target  organisms,  'Abate,  *Dur- 
sban,  Gems  spp.,  Chironomus  spp.,  Calopsectra 
spp.,  Chaoborus  spp.,   I.accophilus   spp.,   Culex 
spp.,  Polyethylene,  Polyvinyl  chloride. 

Field  tests  were  conducted  to  determine  the  ef- 
fects on  non-target  organisms  of  Dursban  (0,0- 
diethyl  0-  (3,5,6-trichloro-2- 

pyridyl)phosphorothioate)  and  Abate  (0,0- 
dimethyl  phosphorothioate  0,0-diester  with  4,4'- 
thiodiphenol),  each  formulated  as  a  slow-release 
polymer  and  as  a  water  emulsion.  Three  types  of 
plastic  lined  artificial  pools  were  used  to  determine 
effects  in  three  simulated  aquatic  habitats. 
Nymphal  and  adult  gerrids  (Gems  spp.),  adult 
midges  (Chironomus  spp.  and  Calopsectra  spp.), 
larval  chaoborids  (Chaoborus  punctipennis),  and 
larval  dytiscids  (Laccophilus  fasciatus)  were  the 
only  organisms  with  sufficiently  high  average 
populations  in  the  three  types  of  pools  to  permit 
quantitative  interpretation  of  the  effects  of  the  in- 
secticide treatments.  These  studies  did  not  deter- 
mine whether  a  given  population  reduction  was 
due  to  the  toxic  nature  of  the  insecticide  or,  in  the 
case  of  predators,  to  indirect  effects  on  the  food 


chain.  However,  it  was  evident  that  populations  of 
three  of  the  four  non-target  species  were  adversely 
affected  in  one  way  or  another  as  a  result  of  the  in- 
secticide treatment.  (Svensson-Washington) 
W72-09721 


MANUAL  ON  THE  BIOTECHNOLOGY  OF  THE 
PROPAGATION  AND  REARING  OF 
PHYTOPHAGOUS  FISHES. 

Bureau   of   Commercial   Fisheries,   Washington, 
D.C.  Office  of  Foreign  Fisheries  (Translations). 
For  primary  bibliographic  entry  see  Field  081. 
W72-09722 


EFFECTS  OF  THERMAL  POLLUTION  ON 
PRODUCTIVITY  AND  STABILITY  OF 
ESTUARINE  COMMUNITIES, 

Maryland  Univ.,  College  Park.  Water  Resources 
Research  Center. 

J.  A.  Mihursky,  J.  Gatz,  D.  R.  Heinle,  V.  S. 
Kennedy,  and  A.  J.  McErlean. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  127,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Maryland  Water  Resources 
Research  Center  Completion  Report,  July  1971.  65 
p,  21  fig,  2  tab,  41  ref.  OWRR  A-002-MD  (10). 

Descriptors:  'Estuarine  environment,  'Heat  re- 
sistance, 'Thermal  pollution,  'Aquatic  life,  Fish, 
Copepods,  Primary  productivity,  Invertebrates, 
Heated  water,  Estuaries,  Chesapeake  Bay,  Ther- 
mal powerplants,  Predation,  'Water  pollution  ef- 
fects. 
Identifiers:  Optimal  temperature  ranges. 

Research  results  on  thermal  effects  on  estuarine 
life  are  presented.  Effects  of  temperature  and  bac- 
terial-saline interactions  on  primary  producers 
were  studied.  Studies  showed  that  predicting  the 
effect  on  primary  production  of  a  specific  variable 
is  unreliable  unless  other  interrelated  variables  are 
also  evaluated.  Algae  passing  through  the  cooling 
system  of  an  electric  power  generating  station  are 
influenced  by  heat,  chlorination,  and  possibly 
mechanical  trauma.  When  the  ambient  water  tem- 
perature is  17  C  or  cooler  an  8  degree  rise  stimu- 
lates photosynthesis;  the  other  factors  appear  to 
inhibit  it.  Studies  of  copepod  populations  in  the 
vicinity  of  a  power  station  showed  a  constancy 
despite  changes  in  rates  of  predation  and  tempera- 
ture. Laboratory  studies  indicated  the  more  ex- 
treme changes  which  would  cause  a  very  rapid 
decline  in  or  elimination  of  population.  White 
perch  thyroidal  activity  was  found  not  to  be  in- 
volved in  temperature  tolerance.  Studies  of  oyster 
eggs  and  larvae  showed  that  survival  in  exposure 
to  increased  temperatures  increased  as  length  of 
exposure  decreased.  A  temperature  bioassay  of 
sixteen  macroinvertebrates  and  fish  showed  their 
wide  range  of  temperature  tolerances.  Rationale 
and  method  of  predicting  optimal  temperature 
ranges  from  the  median  lethal  temperature  are 
presented.  (Eagle-Vanderbilt) 
W72-09723 


AQUATIC  LIFE  SURVEY  OF  THE  WABASH 
RIVER--WITH  SPECIAL  REFERENCE  TO  THE 
EFFECTS  OF  THERMAL  EFFLUENTS  ON 
POPULATIONS  OF  MACROINVERTEBRATES 
AND  FISH,  1967-1969, 

DePauw  Univ.,  Greencastle,  Ind.  Dept.  of  Zoolo- 
gy- 

J.  R.  Gammon. 

Completion  Report,  (1970).  65  p,  18  fig,  16  tab,  36 
ref.  OWRR  B-031-IND(1). 

Descriptors:  'Aquatic  life,  'Thermal  pollution, 
Heated  water.  Sport  fish,  Rivers,  Fish  popula- 
tions, Aquatic  populations,  Electric  powerplants, 
Resistance,  'Water  pollution  effects,  Catfishes, 
Bass,  Pan  fish,  Carp,  Invertebrates,  Indiana. 
Identifiers:  Macroinvertebrates,  'Wabash  River 
(Ind). 

Qualitative  and  quantitative  difference  in  the  fish 
and  macroinvertebrate  populations  in  segments  of 
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the  Wabash  River  which  did  and  did  not  receive 
thermal  additions  were  studied.  Tables  show  the 
number  and  types  counted  and  the  flow  and  physi- 
cal characteristics  of  the  sections  of  river.  Based 
on  field  observations  of  areas  and  quantities  in 
which  each  type  of  fish  occurred,  a  description  of 
fish  by  temperature  tolerance  is  presented. 
Flathead  catfish  were  found  below  the  power 
plant,  but  not  elsewhere.  Their  sedentary  behavior 
and  the  large  crop  of  young  fish  showed  that  they 
prefer  the  warmer  water.  Numbers  of  bass  and 
panfish  decreased  while  catfish,  carp,  and  shad  in- 
creased in  numbers  in  heated  sections.  With  the 
macroin vertebrates,  also,  there  was  a  shift  in  the 
abundance  of  the  species,  but  little  difference  in 
population  density.  Simulium  and  Isonychia  were 
relatively  tolerant  of  high  temperature  while 
Baetis,  Tricorythodes,  and  Hydropsyche  were 
sensitive.  In  some  species  of  fish,  smaller  or 
younger  fish  seemed  to  tolerate  a  higher  tempera- 
ture than  the  adults.  There  was  no  evidence  of 
mortality  among  the  fish;  they  moved  away  when 
the  water  was  too  hot  and  returned  when  the  water 
cooled  in  the  fall.  (Eagle-Vanderbilt) 
W72-09725 


UPPER     TEMPERATURE     TOLERANCES     OF 

SOME  ESTU AR1NE  BIVALVES, 

Maryland    Univ.,    Prince    Frederick.    Hallowing 

Point  Field  Station. 

V.  S.  Kennedy,  and  J.  A.  Mihursky. 

Chesapeake  Science,  Vol  12,  No  4,  p  193-204, 

December  1971.  3  fig,  2  tab,  54  ref.  OWRR  A-002 

MD(12)andA-011MD(3). 

Descriptors:  'Resistance,  'Temperature,  Heated 
Water,  Benthos,  Spawning,  Size,  Geographical  re- 
gions, 'Clams,  Chesapeake  Bay. 
Identifiers:  'Estuarine  bivalves,  Latitude,  Species 
interaction,  Acclimation. 

Twenty-four  hour,  upper  lethal  temperatures  were 
determined  at  different  acclimation  levels  for  Mya 
arenaria,  Mocoma  balthica,  Mulinia  lateralis  and 
Gemma  gemma.  Limited  information  was  obtained 
for  Macoma  phenax.  Young  Mya  arenaria  and 
Macoma  balthica  were  more  tolerant  of  high  tem- 
perature than  were  older  clams  of  the  same  spe- 
cies. This  difference,  and  that  between  the  two 
species,  may  be  related  to  their  vertical  benthic 
distribution.  Both  species  were  less  tolerant  of 
high  temperature  than  Gemma  gemma  and  the 
more  southerly  ranging  Macoma  phenax.  Mulinia 
lateralis  was  similar  to  Mya  arenaria  and  Macoma 
balthica  in  its  high  temperature  tolerance,  although 
it  ranges  further  to  the  south.  If  the  less  tolerant 
Mya  were  killed  by  high  temperature,  the  more  re- 
sistant Gemma  could  then  occupy  the  vacated 
habitat,  precluding  resettlement  of  Mya  due  to  lar- 
val Mya-adult  Gemma  competition  for  space.  Ex- 
cessive thermal  discharge  over  Chesapeake  Bay 
benthos  in  summer  could  affect  spawning  patterns 
of  Mya  and  Macoma  balthica,  eliminate  Mya  and 
influence  Mya  -  Gemma  competitive  interactions. 
(Upadhyaya-Vanderbilt) 
W72-09734 


STUDIES  ON  A  PISCICIDAL  CONSTITUENT 
OF  HURA  CREPITANS:  I.  ISOLATION  AND 
CHARACTERIZATION  OF  HURATOXIN  AND 
ITS  PISCICIDAL  ACTIVITY, 

Institute   of   Physical   and    Chemical   Research, 

Saitama  (Japan). 

K  Sakato,  K.  Kawazu,  and  T.  Mitsui. 

Agric  Biol  Chem.  Vol  35,  No.  7:  p  1084-1092.  1971. 

nius. 

Identifiers:      *Hura      crepitans      D,      Isolation, 

•Piscicidal  activity,  'Toxins,  'Huratoxin. 

Huratoxin,  (alpha)D28  +  55.1  c  =  2.69,  CHCL3,  a 
piscicidal  constituent,  was  isolated  from  the  sap  of 
H.  crepitans.  It  was  found  to  have  the  formula 
C34H4808  and  contain  a  1 ,3-trideca-dienyl,  an 
isopropenyl,  a  secondary  methyl,  an  alpha-methyl- 
cyclopentenone,  an  epoxide  and  3  hydroxyl  (pri- 
mary, secondary  and  tertiary)  groups.  Its 
piscicidal  activity  was  evaluated  to  be  about  10 


times  that  of  rotenone. -Copyright  1972,  Biological 

Abstracts,  Inc. 

W72-09779 
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CAPITAL  AND  OPERATING  COSTS--AWT, 

Cham/Hill,  Corvallis,  Oreg. 

D.  R.  Evans,  and  J.  C.  Wilson. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol.  44,  No.  1,  p  1-13,  January,  1972.  1  fig,  19  tab, 

4  ref. 

Descriptors:  'Pollution  abatement,  'Waste  water 
treatment,     'Unit    costs,     'Tertiary     treatment, 
'Capital  costs,  'Operating  costs,  Sewage  treat- 
ment, Treatment  facilities,  California. 
Identifiers:  Lake  Tahoe  (Calif). 

Increasing  public  interest  in  the  quality  of  the  en- 
vironment has  stimulated  several  questions  con- 
cerning water  pollution  abatement.  The  most  sig- 
nificant of  these  questions  is  what  the  cost  of 
cleaning  up  the  nation's  lakes  and  rivers  will  be.  In 
some  instances,  the  addition  of  secondary  treat- 
ment will  be  sufficient  to  reduce  the  pollution 
problem;  however,  in  many  instances,  one  or  more 
of  the  various  advanced  waste  treatment  (AWT) 
processes  will  be  required  to  eliminate  the  pollu- 
tion problem.  Analysis  of  the  treatment  processes 
at  South  Lake  Tahoe,  California,  indicate  that  (1) 
the  cost  of  conventional  waste  treatment  at  Tahoe 
is  $172  per  million  gallons;  and  (2)  the  cost  for 
AWT  is  an  additional  $212  per  million  gallons.  The 
operating  costs  included  in  these  estimates  are 
based  on  a  plant  design  capacity  of  7.5  million  gal- 
lons per  day,  while  the  capital  costs  include  that  of 
all  equipment  and  construction  but  do  not  include 
design  costs.  The  estimated  cost  of  AWT  at  Tahoe 
represents  the  cost  of  the  following  seven  separate 
unit  processes:  phosphorus  removal;  lime 
recovery;  nitrogen  removal;  pH  adjustment  by 
recarbonation;  mixed-media  filtration;  activated 
carbon  adsorption  and  regeneration;  and  disinfec- 
tion by  chlorine.  (Settle-Wisconsin) 
W72-09140 


ROLE   OF   THE  SOIL   CONSERVATION   SER- 
VICE    IN     DESIGN     OF     FEEDLOT     WASTE 
MANAGEMENT  FACILITIES, 
Soil  Conservation  Service,  Lincoln,  Neb. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-09149 


ALTERNATIVES  FOR  WASTE  MANAGEMENT 
FOR  OPEN  BEEF  FEEDLOTS, 

Oklahoma    State    Univ.,     Stillwater.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-O9150 


PHOTOGRAPHIC  STUDIES  OF  THE  DUNGING 
BEHAVIOR  OF  PIGS  IN  CONFINEMENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09153 


FACTORS  AFFECTING  NITRIFICATION 
KINETICS, 

Briley,  Wild  and  Associates,  Daytona  Beach,  Fla. 
Harry  E.  Wild,  Jr.,  Clair  N.  Sawyer,  and  Thomas 
C.  McMahon. 

Journal  of  the  Water  Pollution  Federation,  43  (9): 
1845-1854. 1971.  Dlus. 

Descriptors:  'Kinetics,  'Nitrification,  Tempera- 
ture, Hydrogen  ion  concentration,  Pilot  plants, 
Biochemical  oxygen  demand,  Ammonia,  Ef- 
fluents, 'Waste  water  treatment. 

During  the  operation  of  a  pilot  plant  for  nitrifica- 
tion of  a  secondary  effluent,  laboratory  studies 


were  made  to  measure  the  effects  of  temperature, 
pH,  mixed  liquor  volatile  suspended  solids 
(MLVSS),  biochemical  02  demand  (BOD),  and 
ammonia  levels  on  reaction  kinetics.  The  rate  of 
nitrification  depends  on  temperature,  increasing  to 
the  30  deg.  C  maximum  of  this  work.  Optimum  pH 
is  8.4.  MLVSS,  ammonia  level,  and  BOD  varia- 
tions did  not  inhibit  nitrification  although  a  change 
in  the  average  BOD  concentration  would  affect 
the  percentage  of  MLVSS  which  is  composed  of 
nitrifiers  and,  as  a  result,  would  affect  the  time 
necessary  to  effect  complete  nitrification. -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-09174 


COMPUTER  SOFTWARE  FOR  WASTEWATER 
TREATMENT  PLANT  DESIGN, 

Monsanto   Enviro-Chem  Systems  Inc.,   Dayton, 

Ohio. 

G.  K.  Chen,  L.  T.  Fan,  and  L.  E.  Erickson. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  5,  p  746-762,  May  1972. 6  fig,  3  tab,  35  ref. 

Descriptors:  'Simulation,  'Computer  programs, 
'Systems  analysis,  'Mathematical  models, 
♦Waste  water  treatment,  Dispersion,  Diffusion, 
Sludge,  Costs,  Economic  efficiency. 
Identifiers:  Raw  waste  flow,  Overflow  rate,  Aera- 
tion chambers,  Biological  wastes. 

A  computer  software  program  for  the  simulation 
of  biological  waste  water  treatment  processes  is 
developed  to  provide  a  basis  for  optimizing  the 
most  economical  treatment  plant  design  and 
operating  conditions.  The  program  consists  of  a 
data  set  for  input-output  handling,  an  executive 
subroutine,  a  parameter  correlation  subprogram, 
and  a  process  simulator  containing  five  unit  com- 
putations. The  program  features  use  of  the  diffu- 
sion model  for  the  aeration  chamber  and  the  adap- 
tion of  cost  functions  that  can  be  easily  updated. 
Results  indicate  that  the  extent  of  fluid  mixing  or 
dispersion  in  the  aeration  vessel  is  an  important 
parameter  that  affects  the  design  of  the  activated 
sludge  system.  Furthermore,  it  may  be  desirable  to 
adapt  different  operating  conditions  if  the  primary 
clarifier  is  added  to  the  secondary  treatment  unit. 
Models  employed  in  the  simulation  software  can 
only  be  a  first  approximation  to  a  real  process. 
(Bell-Cornell) 
W72-09233 


MBF  PIUOT  PLANT  FILTRATION  OF  COM- 
BINED MUNICIPAL  AND  PAPER  MILL 
WASTE, 

Johns-Manville  Research  and  Engineering  Center, 

Manville,  N.J. 

B.  W.  Long,  and  G.  R.  Bell. 

New  York  State  Department  of  Environmental 

Conservation,  Albany,  March  1971.  23  p,  4  fig,  3 

tab. 

Descriptors:  'Pulp  and  paper  industry,  'Waste 
water  treatment,  'Pilot  plants,  'Tertiary  treat- 
ment, 'Municipal  wastes,  Water  quality  control, 
Waste  water  disposal,  Filtration,  Treatment,  Com- 
parative costs,  Industrial  wastes. 
Identifiers:  'Moving  bed  filter,  Waterf ord. 

Combined  municipal  and  paper  mill  wastes  were 
treated  during  August  and  September  of  1970  at  a 
pilot  plant  located  in  Waterford,  New  York.  The 
objectives  of  the  experimentation  were:  (1)  to 
determine  the  effectiveness  of  the  moving  -bed 
filter  (MBF),  with  respect  to  pH,  turbidity, 
suspended  solids  (TSS),  COD  and  total 
phosphorus  and  orthophosphate  (TP  and  OP) 
when  treating  the  mixed  waste  from  the  mill  and 
town;  and  (2)  to  determine  on  a  short-term  basis 
whether  the  MBF-treated  water  would  have 
economic  or  quality  advantages  when  applied  to 
activated  carbon  columns.  General  criteria  for 
determining  effectiveness  were  understood  to  be 
that  the  treated  water  be  suitable  for  discharge  to 
the  Mohawk  River  or,  ideally,  be  suitable  for  reuse 
as  a  paper  mill  supply.  These  pilot  plant  studies 
demonstrated  that  the  MBF,  using  lime  and  a 
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strongly  anionic  polyelectrolyte,  could  achieve  ex- 
cellent clarification  and  more  than  90  per  cent  total 
suspended  solids  (TSS)  removal.  On  the  average, 
70.2  per  cent  of  the  COD  was  removed.  With 
respect  to  total  phosphorus  (TP),  removal 
averaged  78.5  per  cent.  The  data  clearly  point  to 
TP  removal  as  pH  dependent.  At  pH  values  in  the 
10.0  to  11.0  range,  TP  removals  of  the  order  of  90 
per  cent  were  attained.  COD  removal  was  in- 
creased from  70  to  87  percent  and  the  carbon 
column  effluent  was  colorless.  When  the  colored 
matter  contributed  by  the  paper  mill  wastes  con- 
sisted of  pigment,  MBF  processing  alone  reduced 
color  enough  to  permit  water  reuse  in  the  paper 
mill.  When  the  color  was  also  due  to  small 
amounts  of  dye  in  solution,  additional  processing, 
as  with  activated  carbon,  was  necessary  for 
decolonization  (Poertner) 
W72-09301 


CHEMICAL-PHYSICAL  WASTEWATER 

TREATMENT  PHASE  2:  ACTIVATED  CARBON 
ADSORPTION  AND  POLISHING, 

New  York  State  Department  of  Environmental 
Conservation,    Albany.    Environmental    Quality 
Research  and  Development  Unit. 
T.  J.  Tofflemire,  L.  J.  Hetling,  and  W.  W.  Shuster. 
January  1972. 44  p,  12  fig,  9  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
carbon,  'Tertiary  treatment,  'Pulp  and  paper  in- 
dustry, 'Pilot  plants,  Laboratory  tests,  New  York, 
Chlorination,  Water  pollution  treatment,  Water 
pollution,  Comparative  costs,  Water  quality  con- 
trol, Biological  treatment,  Sewage  treatment,  In- 
dustrial wastes. 

Identifiers:  'Polishing,  Hydrogen  sulfide 
stripping. 

An  extensive  research  program  was  conducted  on 
the  treatment  of  a  strong  wastewater  by  primarily 
direct  chemical-physical  techniques.  The  signifi- 
cant results  are  discussed  of  those  studies  relating 
to  carbon  adsorption  and  polishing.  Most  of  the 
experimental  work  was  performed  on  a  50/50 
wastewater  (50%  Waterford  domestic  sewage  and 
50%  Mohawk  Paper  Mill  wastewater)  since  this 
was  the  mixture  projected  for  a  proposed  2.25 
MGD  (5.9  cu  m/min)  waste  treatment  plant.  The 
Mohawk  Paper  Mill  manufactures  primarily 
colored  construction  paper  and  does  no  pulping. 
Their  waste  includes  fiber,  inert  fillers,  starches 
and  dyes.  Waterford  domestic  sewage  is  a  typical 
domestic  sewage.  In  the  experimental  studies,  lime 
coagulation,  settling  and  neutralization  generally 
preceded  the  activated  carbon  adsorption.  The  stu- 
dies were  performed  on  a  strong  wastewater,  and 
many  of  the  results  would  not  apply  to  weak 
wastewaters.  Studies  were  performed  to  obtain 
design  data  for  a  specific  2.25  MGD  plant,  and  dif- 
ferent economic  limitations  would  have  applied  if 
a  10-to  100-MGD  plant  had  been  involved.  Experi- 
mental work  was  conducted  using  three  different 
carbon  systems:  (1)  a  laboratory  system  that  em- 
ployed five  downflow  columns  containing  Fil- 
trasorb  300  carbon;  (2)  a  7000  gpd  pilot  plant;  and 
(3)  an  upflow  column  system.  All  systems  proved 
effective  in  removing  color  from  the  paper  mill 
dyes,  but  the  large  pilot  plant  system  gave  the 
poorest  COD  removals.  (Poertner) 
W72-09302 


METEOROLOGICAL  EFFECTS  OF  COOLING 
TOWER  PLUMES, 

Air  Resources  Atmospheric  Turbulence  and  Diffu- 
sion Lab.,  Oak  Ridge,  Tenn. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-09305 


BASIN  MANAGEMENT  FOR  WATER  REUSE. 

Alamo  Area  Council  of  Governments,  San  An- 
tonio, Tex. 

Copy  available  from  GPO  Sup  Doc,  $2.25; 
microfiche  from  NTIS  as  PB-209  932,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 


Control  Research  Series,  February  1972.  285  p,  35 
fig,  32  tab,  61  ref.  EPA  Program  161 10  EAX  02/72. 

Descriptors:  'Municipal  water,  'Water  reuse, 
•Waste  water  treatment,  'Water  treatment, 
Planning,  Water  allocation,  Computer  models, 
Ground  water,  Lime,  Chemical  precipitation,  Cost 
analysis,  Design  criteria.  Tertiary  treatment, 
Water  quality  control. 
Identifiers:  San  Antonio  (Tex). 

Quality  requirements  and  results  of  water  reuse 
were  examined  by  using  computer  programs  for 
the  preliminary  design  and  costing  of  wastewater 
renovation  by  the  lime-clinoptilolite-carbon 
processes  of  advanced  waste  treatment;  for  ac- 
tivated sludge  treatment;  and  for  pipeline  con- 
veyance of  water.  San  Antonio  was  used  as  a 
specific  case,  at  the  two  extremes  of  discharge  all 
and  reuse  none  and  discharge  none  and  reuse  all.  A 
design  water  usage  for  the  year  2000  of  341  mgd 
was  predicted  for  both  extremes.  Costs  for  the 
conventional  system  of  ground  water  plus  surface 
water,  treatment  of  surface  water,  and  conven- 
tional sewage  treatment  and  discharge  were  $264 
million  initial  investment  and  19.5  cents/1000  gal- 
lons for  operational  costs.  By  comparison,  costs 
for  a  system  involving  ground  water,  no  surface 
water,  no  water  treatment,  advanced  waste  treat- 
ment by  the  lime-clinoptilolite-carbon  process 
directly  on  the  raw  sewage  and  recycling  for  reuse 
include  a  $164  million  initial  investment  and 
production  costs  of  21.9  cents/1000  gallons.  The 
difference  between  the  2  systems  is  slight  enough 
that  any  real  decision  would  have  to  await  a  more 
refined  study,  but  the  reuse  system  would  seem  to 
compare  favorably  to  nearly  any  conventional 
system.  (Lowry-Texas) 
W72-09381 


A  MATHEMATICAL  MODEL  OF  A  FINAL 
CLARD7TER. 

Rex  Chainbelt  Inc.,  Milwaukee,  Wis. 

Copy  available  from  GPO  Sup  Doc,  $1.00; 
microfiche  from  NTIS  as  PB-209  933,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  February  1972.  98  p,  24 
fig,  14  tab,  67  ref.  EPA  Program  17090  FfW  02/72. 

Descriptors:  "Settling  basins,  'Sedimentation 
rates,  'Activated  sludge,  Suspended  solids. 
Mathematical  models,  Sampling,  Monitoring, 
Aeration,  Temperature,  Data  processing,  Regres- 
sion analysis,  On-site  investigations,  Analytical 
techniques,  Design  criteria,  'Waste  water  treat- 
ment. 

Identifiers:  'Final  clarifiers,  'Sludge  quality, 
'Return  sludge  concentration. 

Final  clarifiers  at  three  treatment  plants  were  sub- 
jected to  experimental  testing  to  provide  a  set  of 
data  for  the  formulation  and  testing  of  a  mathe- 
matical model  for  a  final  clarif ier.  Multiple  regres- 
sion analysis  techniques  were  employed  to 
develop  equations  for  estimating  the  return  sludge 
and  effluent  suspended  solids  concentrations. 
Those  equations  developed  were:  (1)  maximum 
return  sludge  concentration  (mg/1)  =  106/540  x 
A4.397  x  B0.213,  where  A  =  fraction  of  volatile 
suspended  solids  and  B  =  BOD  loading  (lbs 
BOD/day/lb  MLVSS);  and  (2)  effluent  suspended 
solids  (mg/1)  =  382  x  (overflow  rate)0.12  x 
B0.27/MLSS0.35  x  (Detention  time)l.03.  Results 
of  this  investigation  demonstrated  that  neither 
return  sludge  concentration  nor  effluent 
suspended  solids  concentrations  could  be  esti- 
mated with  any  reasonable  accuracy  from  those 
parameters  normally  available  to  the  design  en- 
gineer. Future  investigations  must  include  the 
development  of  some  method  for  estimating  the 
solids  settling  rate  based  on  solids  characteristics 
and  activated  sludge  operational  parameters  be- 
fore any  further  progress  in  mathematical  model- 
ing can  be  made.  (Lowry-Texas) 
W72-09382 


WASTEWATER  AMMONIA  REMOVAL  BY  ION 
EXCHANGE. 

Battelle-Northwest,  Richland,  Wash. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-209  934,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  February  1971.  113  p,  20 
fig,  3  tab,  5  ref.  EPA  Program  17010  ECZ  02/71 
and  17010  EEZ. 

Descriptors:  'Ammonia,  'Ion  exchange, 
'Zeolites,  Resins,  Separation  techniques, 
Nitrogen,  Lime,  Pilot  plants,  Design  criteria.  Con- 
struction costs,  Cost  analysis.  Hydrogen  ion  con- 
centration, 'Waste  water  treatment. 
Identifiers:  'Clinoptilolite,  'Regeneration,  South 
Lake  Tahoe  (Calif). 

Pilot  plant  investigations  of  a  nitrogen  removal 
system  employing  a  natural  zeolite,  clinoptilolite, 
which  is  selective  for  ammonium  ions  in  the 
presence  of  sodium,  magnesium,  and  calcium 
ions,  were  conducted  at  the  South  Tahoe  Public 
Utility  district.  The  system  was  operated  on  both 
clarified  and  carbon  treated  secondary  effluent 
and  clarified  raw  sewage.  94%  removal  was  the 
average  ammonia  removal  obtained  using  Tahoe 
tertiary  effluent  with  single  6  ft.  deep  beds.  With 
two  column  semi-countercurrent  operation,  97% 
ammonia  removal  was  achieved  with  4.7  ft.  deep 
beds,  operating  to  an  average  of  250  bed  volumes. 
For  clarified  raw  sewage  treated  in  the  semi-coun- 
tercurrent columns,  93%  average  ammonia 
removals  were  achieved  at  average  throughputs  of 
282  bed  volumes.  Regeneration  was  accomplished 
by  reacting  the  exhausted  zeolite  with  hydroxyl 
ions  to  form  an  alkaline  aqueous  ammonia  solution 
suitable  for  air  stripping  and  discharge  to  the  at- 
mosphere. The  regenerant  solution  is  not 
discarded  and  no  liquid  wastes  are  generated.  A  7 
1/2  mgd  plant  was  designed  based  on  the  pilot 
plant  data.  Estimates  for  operational  costs  and 
construction  costs,  based  on  current  costs  in  the 
Lake  Tahoe  region  and  capital  costs  amortization 
at  6%  over  20  years  were  $84.95/million  gallons 
and  $63. 10/ mill  ion  gallons,  respectively.  (Lowry- 
Texas) 
W72-09383 


WASTEWATER  DEMINERALIZATION  BY  ION 
EXCHANGE, 

CuUigan  International  Co.,  Northbrook,  111. 
E.  K  reuse h,  and  K  Schmidt. 
Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-209  935,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  December  1971.  129  p, 
24  fig,  48  tab.  EPA  Program  17040  EEE  12/71. 

Descriptors:  'Ion  exchange,  'Demineralization, 
'Phosphate,  Separation  techniques,  Lime,  Chemi- 
cal precipitation,  'Filtration,  Activated  carbon, 
Adsorption,  Turbidity,  Alkalinity,  Anion 
exchange,  Cation  exchange,  Suspended  solids. 
Cost  analysis,  'Pilot  plants,  'Waste  water  treat- 
ment. 

The  feasibility  of  wastewater  demineralization  b) 
ion  exchange  procedures  was  successfully  demon 
strated  by  pilot  plant  studies  conducted  on  sewagi 
effluent  from  an  activated  sludge  treatment  plant 
A  pretreatment  unit  consisting  of  lime  clarifica 
tion,  dual  media  filtration,  and  granular  activate) 
carbon  filtration  was  operated  in  series  with  th 
ion  exchange  system.  Phosphate  reductions  froi 
18.6  mg/1  to  less  than  2.0  mg/1  were  achieved  b 
lime  clarification  at  pH  10.0,  but  identical  reduc 
lions  were  achieved  by  ion  exchange  alone.  In  ac 
dition  ion  exchange  treatment  with  lime  clarifies 
tion  averages  18.0  cents/1000  gallons  of  sewagi 
whereas  treatment  without  lime  clarification  w: 
only     15.3    cents/1000    gallons.    Ion    exchan; 
processes  using  strong  acid  cation  exchange  res 
and  weak  base  anion  exchange  resin  can  be  readi 
applied   to  wastewater  demineralization  witho 
difficulty.  Design  of  treatment  plants  for  sucb 
process  applied  to  wastewater  containing  as  mu< 
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as  500  mg/1  of  ionizable  solids  can  use  established 
design  parameters.  Waste  regenerants  from  the  ion 
exchange  system  must  be  reused,  or  neutralized 
and  disposed  of  by  locally  acceptable  methods. 
Disposal  of  sludges  and  saline  liquids  must  also  be 
considered.  (Lowry-Texas) 
W72-09384 


MEMBRANE  PROCESSING  OF  COTTAGE 
CHEESE  WHEY  FOR  POLLUTION  ABATE- 
MENT. 

Crowley's  Milk  Co.,  Binghamton,  N.Y. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-209  936,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  July  1971.  123  p,  54  fig, 
17  tab,  5  ref .  EPA  Program  12060  DXF  07/71. 

Descriptors:  "Dairy  industry,  'Industrial  wastes, 
•Byproducts,  Proteins,  Membrane  processes, 
Separation  techniques,  Reverse  osmosis,  Labora- 
tory tests,  Pilot  plants,  Operation  and  main- 
tenance, Cost  analysis,  'Waste  water  treatment. 
Identifiers:  •Ultrafiltration,  'Whey,  'Lactose, 
Flux. 

An  ultrafiltration  reverse  osmosis  system  for  the 
treatment  of  cottage  cheese  whey  has  been  suc- 
cessfully demonstrated  on  both  the  laboratory  and 
pilot  plant  scale.  A  protein  concentrate  is 
recovered  in  the  ultrafiltration  step  and  the 
remaining  deproteinized  whey  is  concentrated  by 
reverse  osmosis  to  provide  a  lactose  concentrate. 
Both  concentrates  can  either  be  processed  further 
or  used  directly  as  liquids.  97%  BOD  reductions, 
from  35,000  mg/1  to  less  than  1000  mg/1  were 
achieved.  Membrane  life  was  excellent  and  mem- 
brane fluxes  were  economically  high.  Total  plate 
counts  in  the  pilot  plant  produced  concentrates 
were  typically  below  50,000  org/ml;  while  colif  orm 
counts  were  nil.  Total  capital  cost  for  a  300,000  lbs 
cottage  cheese  whey/day  demonstration  plant  was 
estimated  at  $697,000,  with  total  annual  operating 
costs  estimated  at  $220,000.  However,  576,000  lbs 
of  protein  and  4,320,000  lbs  of  lactose  will  be 
recovered,  and  sale  of  these  products  is  expected 
to  meet  capital  and  operating  expenses  as  well  as 
show  a  highly  favorable  return  on  the  investment. 
(Lowry-Texas) 
W72-09385 


WASTE  TREATMENT  LAGOONS-STATE  OF 
THE  ART. 

Missouri  Basin  Engineering  Health  Council, 
Cheyenne,  Wyo. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-209  937,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  July  1971 .  152  p,  9  tab,  42 
ref.  EPA  Program  17090  EHX  07/71. 

Descriptors:  'Sewage  lagoons,  'Aerated  lagoons, 
'Oxidation  lagoons,  'Design  criteria,  Biodegrada- 
tion,  Algae,  Photosynthesis,  Suspended  solids, 
Separation  techniques,  Filtration,  Municipal 
wastes,  Industrial  wastes,  Operation  and  main- 
tenance, 'Waste  water  treatment,  Water  quality 
control,  'Reviews. 

Identifiers:  'Facultative  lagoons,  'Anaerobic 
lagoons. 

A  review  of  published  literature  and  field  evalua- 
tions revealed  the  presence  of  over  3500  waste 
treatment  lagoons  currently  in  operation  in  the 
United  States.  The  three  types  of  lagoons  in  use  in- 
clude: (1)  oxidation  lagoons;  (2)  aerated  lagoons, 
and  (3)  anaerobic  lagoons.  Oxidation  lagoons  de- 
pend upon  algae  to  supply  oxygen  by  photosynthe- 
sis and  degrade  the  waste  products.  Effluent  quali- 
ty is  determined  by  the  quantity  of  algae  in  the  ef- 
fluent and  several  methods  of  algae  removal  are 
currently  under  investigation.  Aerated  lagoons 
may  be  merely  oxidation  ponds  with  supplemental 
aeration,  partially  mixed  activated  sludge  (faculta- 
tive aerated)  or  complete  mix  activated  sludge  (C- 


MAS)  systems.  High  quality  effluents  from 
aerated  lagoons  can  be  achieved  only  be  removing 
effluent  microbial  solids.  Anaerobic  lagoons  can 
provide  up  to  80%  BOD  removals,  but  must  be  fol- 
lowed by  some  type  of  aerobic  treatment  to 
produce  a  high  quality  effluent.  This  review  has 
demonstrated  that  lagoons  do  have  applicability  to 
the  total  waste  treatment  problem,  but  the  future 
of  lagoons  depends  upon  proper  design  and  opera- 
tion in  relationship  with  the  fundamental 
biochemistry  of  the  microbes  in  the  various 
systems.  (Lowry-Texas) 
W72-09386 


PHOSPHATE     PRECIPITATION     WITH     FER- 
ROUS IRON, 

North  American  Rockwell  Corp.,  Canoga  Park, 
Calif.  Atomics  International  Div. 
M.  Ghassemi,  and  H.  L.  Recht. 
Copy  available  from  GPO  Sup  Doc,  $0.70; 
microfiche  from  NTIS  as  PB-209  939,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  September  1971.  64  p,  6 
fig,  17  tab,  18  ref.  EPA  Program  17010  EKI 09/71. 

Descriptors:  'Phosphate,  'Chemical  precipitation, 
'Separation  techniques,  Iron  compounds, 
Hydrogen  ion  concentration,  Dissolved  oxygen, 
Oxidation,  Aeration,  Sedimentation,  Laboratory 
tests,  'Waste  water  treatment. 
Identifiers:  'Waste  pickle  liquor. 

Pure  solutions  of  orthophosphate  at  concentra- 
tions representative  of  those  in  wastewater, 
orthophosphate  solutions  containing  bicarbonate 
alkalinity,  pyro  and  tripolyphosphate  solutions, 
and  secondary  effluent  samples  from  an  activated 
sludge  plant  were  used  in  batch  precipitation  tests 
of  phosphate  removal  by  ferrous  iron  additions. 
The  effects  of  pH,  react  an  (  concentration,  and 
diverse  ions  on  the  rate  and  efficiency  of  reactant 
removal  were  evaluated.  For  orthophosphate 
precipitation  with  Fe  (II),  a  reaction  time  of  5  hrs., 
an  initial  orthophosphate  concentration  of  12  mg/1, 
and  an  Fe  (II)  to  orthophosphate  equivalence  ratio 
of  1.0,  a  maximum  orthophosphate  removal  of 
97%  was  attained  at  pH  8.0.  Reaction  time  for 
maximum  orthophosphate  removal  increased  with 
decreasing  pH.  Reaction  speed  was  independent 
of  Fe  (ID  concentration  but  decreased  at  lower 
orthophosphate  levels.  System  behavior  was  the 
same  in  secondary  effluent  as  in  pure  solution. 
Dissolved  oxygen  addition  increased 
orthophosphate  removal  efficiency,  but  the  result- 
ing precipitate  was  very  fine  and  hard  to  settle. 
Comparisons  of  Fe  (II)  data  with  that  of  Fe  (III)- 
and  Al  (IID-phosphate  systems  are  included. 
(Lowry-Texas) 
W72-09388 


ACTIVATED  SLUDGE  PROCESSING. 

Union  Carbide  Corp.,  Tonawanda,  N.Y.  Linde 
Div. 

Copy  available  from  GPO  Sup  Doc,  $0.50; 
microfiche  from  NTIS  as  PB-209  940,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  February  1972.  164  p,  24 
fig,  7  tab,  18  ref.  EPA  Program  17050  DNW  02/72. 

Descriptors:  'Activated  sludge,  'Oxygenation, 
Oxygen,  'Aeration,  'Sludge  digestion,  'Filtration, 
On-site  investigations,  Vacuum  drying,  Suspended 
solids,  Cost  analysis,  'Waste  water  treatment, 
•New  York. 

Identifiers:  'Sludge  production,  'Mass  balances, 
•Batavia  (NY). 

A  two  phase,  full  scale  investigation  of  the  effects 
of  high  purity  oxygen  aeration  in  the  activated 
sludge  process  was  conducted  at  the  Batavia,  New 
York  Municipal  Pollution  Control  plant.  During 
the  first  phase  of  the  4  month  study,  the  entire 
wastewater  flow  was  treated  in  one  of  4  available 
aeration  bays  using  pure  oxygen  aeration.  The 
second  phase  involved  pure  oxygen  aeration  of 
half  the  flow  in  one  bay  and  conventional  aeration 


of  the  remaining  flow  in  another  bay.  Solids  and 
mass  balances  were  performed  for  each  week  of 
operation  to  evaluate  in  depth  the  solids  produc- 
tion and  solids  profile  through  the  oxygenation 
system.  The  mass  balances  indicated  that  a  valid 
accounting  of  solids  was  obtained  during  the  stu- 
dy, and  the  data  demonstrated  that  oxygenation 
with  pure  oxygen  produced  40-45%  fewer  biologi- 
cal solids  than  the  conventional  air  aeration.  Filter- 
ing characteristics  of  waste  activated  sludge  from 
the  oxygenation  system  were  excellent,  with  filter 
yields  as  high  as  4,5  lbs/hr/ft2  of  filter  area  ob- 
tained with  unthickened  sludge.  Waste  activated 
sludge  was  also  aerobically  digested  in  800  gallon 
batches  using  pure  oxygen  and  a  20  to  30%  volatile 
suspended  solids  reduction  was  achieved  in  7  to  9 
days,  with  an  essentially  odorless  stabilized  sludge 
produced.  Costs  for  both  systems  for  1  mgd  flows 
were  comparable,  but  savings  of  as  much  as  20% 
were  projected  for  100  mgd  plants  using  oxygena- 
tion. (Lowry-Texas) 
W72-09389 


LIQUID  WASTES  FROM  CANNING  AND 
FREEZING  FRUITS  AND  VEGETABLES. 

National  Canners  Association,  Berkeley,  Calif. 
Western  Research  Lab. 

Copy  available  from  GPO  Sup  Doc,  $1.50; 
microfiche  from  NTIS  as  PB-209  941,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  August  1971.  158  p,  4  fig, 
27  tab,  702  ref.  EPA  Program  12060  EDK  08/71. 

Descriptors:  *Food  processing  industry,  'Industri- 
al wastes,  'Canneries,  Fruit  crops,  Vegetable 
crops,  'Waste  water  treatment,  Irrigation, 
Biodegradation,  Operation  and  maintenance, 
Research  and  development,  Biochemical  oxygen 
demand,  Suspended  solids,  Hydrogen  ion  concen- 
tration, Cost  analysis,  Peaches,  Sweet  corn,  To- 
matoes. 
Identifiers:  'Peas,  'Beets. 

It  has  been  estimated  that  the  approximately  1800 
plants  in  the  canned  and  frozen  fruits  and  vegeta- 
bles industry  in  the  U.S.  annually  utilize  26  million 
tons  of  raw  product,  discharge  83  billion  gallons  of 
wastewater,  generate  800  million  pounds  of  BOD 
and  392  million  pounds  of  suspended  solids,  and 
produce  8  million  tons  of  solid  residuals.  Flow  dia- 
grams are  presented  for  peaches,  peas,  corn, 
beets,  and  tomato  products,  and  proportions  of  the 
total  liquid  waste  flow,  BOD,  and  SS  from  each  of 
5  or  6  processing  steps  for  15  commodities  are  esti- 
mated. Several  conventional  waste  treatment 
methods  are  presented,  along  with  their  potential 
application  to  the  food  processing  industry.  Liquid 
waste  treatment  and/or  discharge  costs  for  a 
synthetic  average  plant  in  the  industry  are  esti- 
mated at  $18,000/year  or  $1.30  per  ton  of  raw 
product,  including  annual  capital  and  operation 
and  maintenance  costs.  (Lowry-Texas) 
W72-09390 


THE  EFFECTS  OF  COBALT-60  RADIATION  ON 
TEXTILE  PROCESSING  WASTE, 

Auburn  Univ.,  Ala. 

C.  T.  King,  HI. 

M.Sc.  Thesis,  December  9,  1970.  149  p,  30  fig,  64 

tab,  34  ref.  OWRR  A-012-ALA  (2). 

Descriptors:  'Textiles,  'Industrial  wastes,  'Ir- 
radiation, Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Color,  Hydrogen  ion  concentra- 
tion, Cobalt,  Gamma  rays,  Oxygen,  Nitrogen, 
'Waste  water  treatment. 
Identifiers:  'Radiation  dose  rate,  'Gas  sparging. 

Both  textile  desize  waste  and  textile  plant  effluent 
were  subjected  to  various  treatments  involving 
gamma  radiation  produced  by  Cobalt-60  in  labora- 
tory scale  investigations.  Process  variables  in- 
cluded irradiation  dose  rate,  the  presence  of  ox- 
ygen or  nitrogen  gas  in  the  sample  during  irradia- 
tion, initial  concentrations  of  BOD  and  COD  in  the 
wastes,  and  the  time  of  sample  exposure  to  irradia- 
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tion.  The  effects  of  changing  one  or  more  of  the 
variables  on  BOD,  COD,  color,  and  pH  for  both 
wastes  were  then  recorded.  Maximum  BOD  reduc- 
tion for  textile  desize  waste  (41 .6%)  occurred  at  an 
83.4  ppm  BOD  concentration,  an  irradiation  rate 
of  15,000  rads/min,  and  with  no  gas  sparging.  Max- 
imum BOD  reduction  of  plant  effluent  (71.35%) 
occurred  at  an  initial  BOD  of  95.3  ppm,  a  dosage 
rate  of  15,000  rads/min,  and  with  oxygen  sparging. 
Time  of  exposure  had  no  effect  on  reducing  the 
BOD,  COD,  or  color  of  desize  waste,  but  was  an 
important  factor  for  plant  effluent.  All  reductions 
seemed  to  be  dependent  more  upon  interactions 
between  variables  rather  than  each  variable 
separately.  (Lowry-Texas) 
W72-09391 


CRYSTAL  SEED  CONDITIONING  OF  CALCI- 
UM CARBONATE  SLUDGE, 

Auburn  Univ.,  Ala. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-09392 


FILTRATION  OF  WATER  AND  WASTE- 
WATER, 

University  Coll.,  London  (England). 

K.J.Ives. 

CRC  Critical  Reviews  in  Environmental  Control, 

Vol  2,  No.  2,  August  1971.  p  293-335,  8  fig,  9  tab, 

99ref. 

Descriptors:  'Filtration,  'Operation  and  main- 
tenance, *Cost  analysis,  'Filters,  Headloss,  Pres- 
sure, Turbidity,  Algae,  Flocculation,  Cleaning, 
•Water  treatment,  Tertiary  treatment,  'Waste 
water  treatment. 

Identifiers:  *Microstraining,  "Precoat  filtration, 
Backwashing,  Specific  resistance. 

A  review  of  the  recent  advancements  in  filtration 
technology  was  conducted,  dealing  primarily  with 
slow  sand  filters,  rapid  sand  filters,  precoat  filters, 
and  microstrainers.  Applications,  modes  of  opera- 
tion, maintenance  required,  and  cost  figures  were 
assembled  for  each  type  of  filter.  Some  general 
rules  for  filtration  which  were  selected  from  the 
technical  literature  include:  (1)  heavy  turbidity 
loads  cannot  be  sustained  by  either  slow  sand  or 
precoat  filters;  (2)  alum  floe  will  clog  slow  sand  fil- 
ters whereas  microstrainers  will  not  retain  it;  (3) 
slow  sand  and  precoat  filters  retain  fine  turbidity, 
rapid  sand  filters  retain  it  if  it  is  previously  floccu- 
lated, and  microstrainers  cannot  retain  it;  (4)  all  4 
filters  retain  plankton,  although  smaller  algae  are 
not  retained  by  microstrainers  and  rapid  filters;  (5) 
only  microstrainers  and  radial  flow  rapid  filters 
operate  continuously;  (6)  microstrainer  headloss  is 
0.15  m  compared  to  1  to  20  m  for  the  other  filter 
types;  and  (7)  rapid  filters  have  the  widest  applica- 
bility to  both  water  and  wastewater  treatment. 
Costs  presented  were  not  for  optimum  filters, 
since  treatment  systems,  not  treatment  com- 
ponents, are  optimized.  (Lowry-Texas) 
W72-09393 


THE  EFFECTS  OF  OIL  ON  SEWERS  AND 
TREATMENT  PLANTS, 

Balfour  (D.)  and  Sons,  London  (England). 

J.  R.  Simpson. 

Water  Pollution  Control,  Vol  69,  No.  5,  1970.  p 

593-595,  1  ref. 

Descriptors:  "Sewerage,  'Waste  water  treatment, 
•Oil,  *Scum,  Design  criteria,  Pumping,  Pipes,  Ac- 
tivated  sludge,   Sludge,   Metabolism,   Analytical 
techniques,  'Treatment  facilities. 
Identifiers:  'Ether  extractable  material,  'Grease. 

Problems  which  can  be  caused  by  the  presence  of 
ether  extractable  materials  (EEM)  must  be  recog- 
nized and  compensated  for  in  the  design  of  sewage 
collection  and  treatment  facilities.  EEM  is 
produced  at  the  average  rate  of  0.04  lb/cc  *a/day 
by  the  population  of  the  United  Kingdom.  How- 
ever, there  is  no  typical  condition  governing  EEM 
discharge  into  sewage  systems  since  the  amount  of 


industrial  oil  introduced  is  variable.  Design  of 
treatment  plants  for  prevention  of  EEM  problems 
must  involve  careful  consideration  of:  (1)  pipe 
diameter  and  pump  size;  (2)  the  layout  of  pumps 
and  pipe  to  facilitate  cleaning  and  flushing;  (3)  the 
use  of  construction  materials  which  can  readily  be 
cleaned  when  fouled;  (4)  chemical  layout  and  ac- 
cessability  of  the  mechanical  plant  to  facilitate 
cleaning;  (5)  provision  of  adequate  skimming  and 
scum  removal  devices;  and  (6)  the  type  and  layout 
of  pump  control  systems  to  prevent  fouling  and 
facilitate  cleaning.  A  need  for  the  development  of 
inexpensive,  simple,  reliable  tests  for  differentiat- 
ing free,  immiscible,  and  emulsified  EEM  is  also 
indicated  as  an  aid  in  monitoring  plant  per- 
formance and  indicating  which  designs  would  be 
most  effective.  (Lowry-Texas) 
W72-09395 


DEVELOPMENT    AND    USE    OF    A    LARGE- 
-VOLUME  AUTOMATIC  RESPIROMETER, 

Newcastle-upon-Tyne  Univ.  (England). 

J.  R.  Simpson,  and  G.  R.  Nellist. 

Water  Pollution  Control,  Vol  69,  No.  5,  1970.  p 

596-605, 6  fig,  2  tab,  6  ref. 

Descriptors:  'Analytical  techniques,  'Biochemi- 
cal oxygen  demand,  'Respiration,  Sampling,  Au- 
tomatic control,  Pressure,  Temperature,  Oxygen, 
Absorption,  Carbon  dioxide,  Metabolism,  Toxici- 
ty, Time  lag,  Design  criteria,  Water  analysis, 
•Waste  water  treatment. 
Identifiers:  'Oxygen  utilization,  'Buffers. 

An  automatic  recording  respirometer  was  assem- 
bled from  parts  readily  available  in  most  laborato- 
ries for  measuring  the  oxygen  utilization  of  vari- 
ous wastes.  A  photoelectric  cell  unit  was  em- 
ployed to  control  the  oxygen  supply  and  carbon 
dioxide  was  removed  by  absorption  in  a  sodium 
hydroxide  solution.  The  entire  apparatus  was  kept 
at  constant  temperature  by  a  water  bath.  Oxygen 
was  inttroduced  in  small  increments  and  C02  was 
removed  as  instantaneously  as  possible  in  order  to 
keep  the  pressure  and  composition  of  the  at- 
mosphere above  the  respiration  flask  as  nearly 
constant  as  possible.  Correlation  between  oxygen 
utilization  (OU)  measurements  and  BOD  measure- 
ments was  excellent ,  with  the  OU  results  being  at 
least  as  reproducible  as  BOD  measurements.  The 
major  importance  of  the  respirometric  method  is 
its  ability  to  supply  information  on  the  oxygen 
requirement,  retention  time,  and  reaction  rate  of 
wastes  for  which  facilities  are  being  designed  in  a 
matter  of  hours  instead  of  weeks.  (Lowry-Texas) 
W72-09396 


COST  OF  WASTE  TREATMENT  IN  THE  MEAT 
PACKING  INDUSTRY, 

Wichita  State  Univ.,  Kans.  Dept.  of  Economics. 
K.  Q.  Camin. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970.  Purdue  University  Engineering  Ex- 
tension Series  No.  1 37,  p  193-202,  8  tab,  3  ref. 

Descriptors:  'Food  processing  industry,  'Industri- 
al wastes,  'Waste  disposal,  Water  consumption, 
Cost  analysis,  Flotation,  Sewage  lagoons,  Trick- 
ling filters,  Activated  sludge,  Aeration,  Cities, 
'Waste  water  treatment. 

Identifiers:  'Meat  packing  industry,  'Waste 
generation  factor,  Catch  basins. 

The  four  basic  alternatives  open  to  the  meat 
packing  industry  for  waste  disposal  are:  (1)  indus- 
trial waste  treatment  in  facilities  owned  and 
operated  by  the  industry;  (2)  industrial  waste  treat- 
ment followed  by  treatment  in  a  municipal  waste 
treatment  plant;  (3)  treatment  in  a  municipal  waste 
treatment  plant  only;  and  (4)  no  treatment.  Nearly 
80%  of  all  Federally  inspected  slaughter  houses 
used  the  industrial  followed  by  municipal  treat- 
ment. Wastes  generation  by  the  meat  packing  in- 
dustry is  dependent  upon  volume  of  live  weight 
killed  (LWK).  For  small  plants,  869  gallons  of 
liquid  wastes  result  from  slaughtering  1000  lbs  of 
live  weight.  For  medium  and  large  plants,  wastes 


generation  is  1231  and  1410  gallons/1000  lbs  LWK, 
respectively.  The  various  treatment  methods  of 
'catch  basins',  air  flotations,  lagoon  systems, 
trickling  filters,  activated  sludge,  anaerobic  con- 
tact and  channel  aeration  are  analyzed  individually 
as  to  gross  waste  load  treated,  gross  waste  load 
removed,  and  waste  load  removed  per  dollar  in- 
vested. An  analysis  of  total  payments  by  the  meat 
packing  industry  to  municipalities  in  1966  is  also 
presented,  showing  an  $8,003  million  total  for  the 
year.  (Lowry-Texas) 
W72-09397 


THE  EFFECT  OF  CHLOROFORM  IN  SEWAGE 
ON  THE  PRODUCTION  OF  GAS  FROM 
LABORATORY  DIGESTERS, 

Middle  Lee  Regional  Drainage  Scheme  (England). 
D.  P.  Stickley. 

Water  Pollution  Control,  Vol  69,  No.  5,  1970.  p 
585-592, 14  fig,  8  tab,  14  ref. 

Descriptors:  'Domestic  wastes,  'Industrial 
wastes,  'Solvents,  'Volatility,  Cleaning,  Safety, 
Public  health,  Anaerobic  digestion,  Toxicity,  In- 
hibition, Laboratory  tests,  Analytical  techniques, 
'Waste  water  treatment. 
Identifiers:  'Chloroform. 

The  toxicity  of  chloroform  contaminated  sludge  to 
the  anaerobic  digestion  process  was  investigated 
using  3-liter  capacity  continuous  digesters  receiv- 
ing: (1)  single  shock  doses  of  raw  sludge  contain- 
ing known  levels  of  chloroform  to  determine  the 
effects  of  the  doses  of  chloroform  on  the  gas  yield; 
and  (2)  continuous  doses  of  raw  sludge  with 
known  chloroform  levels  to  determine  the  effect 
of  various  concentrations  of  chloroform  on  the  gas 
yield.  Results  demonstrated  that  shock  doses  of 
chloroform  as  low  as  1  mg/.l  caused  a  drop  in  gas 
yield  from  the  experimental  digesters.  It  was 
further  demonstrated  that  continuous  doses  of 
chloroform  at  16  mg/1  or  more  in  the  raw  sludge 
resulted  in  complete  inhibition  of  digestion  while 
continuous  doses  of  10  and  11  mg/1  produced  a 
noticeable  decrease  in  gas  production  over  a 
period  of  time.  (Lowry-Texas) 
W72-09398 


THE  USE  OF  SEWAGE  EFFLUENT  AT  SOUTH 
AFRICAN  PULP  AND  PAPER  INDUSTRIES'  EN- 
STRA  BLEACHED  KRAFT  MILL, 

South  African  Pulp  and  Paper  Industries,  Ltd., 

Enstra  Mill. 

P.  J.  Conradie,  and  E.  J.  Smith. 

Water  Pollution  Control,  Vol  69,  No  5,  1970,  p 

496-500.  4  tab,  6  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Water 
reuse,  'Municipal  wastes,  Hardness  (Water), 
Color,  Alkalinity,  Hydrogen  ion  concentration, 
Lime,  Coagulation,  Flotation,  Sedimentation,  Fil- 
tration, Chlorination,  Turbidity,  'Waste  water 
treatment. 
Identifiers:  'Carbonation,  'Dolomitic  water. 

The  Enstra  Mill  of  the  South  African  Pulp  and 
Paper  Industries,  Ltd.  (SAPPI)  was  put  into  opera- 
tion in  1939.  The  mill,  located  some  60  miles  from 
the  nearest  waterway,  drew  its  water  supply  both 
from  a  nearby  town  (1.5  mgd  maximum),  and  from 
the  adjacent  East  Geduld  Mines.  By  further 
rangement,  effluents  from  the  Enstra  Mill  were 
used  to  slurry  the  slimes  from  the  mines  and  carr 
them  to  their  respective  slime  dams.  After  the  mi 
was  put  in  operation,  additional  water  supplie 
were  obtained  by  using  treated  sewage  effluen 
from  the   McComb  works  of  the  Springs  Mu 
nicipality.  The  Mill  presently   utilizes  about  8. 
mgd  of  water,  but  the  sewage  effluent  used  now  i 
to  be  subjected  to  lime  sedimentation  or  flotation 
solids  contact  stabilization  (consisting  of  carbona 
tion    with    C02    and    settling),   recarbonation 
desired  pH,  and  sand  filtration.  Pilot  scale  tests  o 
this  treatment  system  have  been  successfully  con 
ducted  and  plans  are  now  being  prepared  for  a  fu 
scale  installation.  (Lowry-Texas) 
W72-09399 
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DESIGN  OF  THE  BEDDINGTON  WORKS  OF 
THE  LONDON  BOROUGH  OF  CROYDON, 

London  Borough  of  Croydon  (England). 

D.  A.  H.  Everett,  and  M.  G.  Healey. 

Water  Pollution  Control,  Vol  69,  No  5,  1970,  p 

540-551.  8  fig,  8  ref. 

Descriptors:  'Municipal  wastes,  'Waste  water 
treatment,  'Design  criteria,  Screens,  Sedimenta- 
tion, Activated  sludge,  Nitrification,  Anaerobic 
digestion,  Sludge  disposal,  Automatic  control,  Ad- 
ministration, Personnel,  Electric  power  produc- 
tion, Cost  analysis,  'Treatment  facilities. 

A  new  treatment  works  for  the  London  Borough 
of  Croydon  has  been  designed  for  a  dry  weather 
flow  of  18,  15  mgd  and  a  maximum  flow  of  200 
mgd.  The  area  served  is  predominantly  residential, 
with  industrial  effluents  comprising  only  a  small 
portion  of  the  total  flow.  Average  analytical 
figures  used  for  design  were  260  mg/1  SS  and  400 
mg/1  BOD.  Bar  screens  and  a  horizontal  detritor 
provide  initial  screening  and  grit  removal  capacity. 
Primary  treatment  is  accomplished  in  8  circular 
sedimentation  tanks  designed  for  a  2  hour  deten- 
tion time  at  maximum  flow.  Activated  sludge  with 
diffused  air  aeration  was  chosen  to  provide 
biodegradation  of  organics  present,  and  nitrifying 
filters  were  added  to  satisfy  effluent  nitrogen 
limits.  Half  of  all  flows  up  to  2.0  mgd  will  receive 
rapid  gravity  sand  filtration.  Finally,  treatment  of 
both  primary  and  secondary  sludge  will  be  accom- 
plished in  6  heated  sludge  digestion  tanks.  Total 
project  costs  of  3.95  million  pounds  have  been 
presented  as  an  initial  estimate.  (Lowry-Texas) 
W72-09400 


OPERATION  OF  BYBROOK  SEWAGE  WORKS, 
ASHFORD,  KENT,  1965-68, 

Bybrook  Sewage  Works,  Ashford  (England). 
T.  M.  Staynes. 

Water  Pollution  Control,  Vol  69,  No  5,  1970,  p 
558-562. 4  fig,  7  tab,  1  ref. 

Descriptors:  'Municipal  wastes,  'Waste  water 
treatment,  'Performance,  Administration, 
Biochemical  oxygen  demand,  Sampling, 
Suspended  solids,  Anaerobic  digestion,  Irrigation, 
Heavy  metals,  Detergents,  Toxicity,  Weeds,  Har- 
vesting, Costs,  'Treatment  facilities. 

The  Bybrook  Works  of  Ashford  (Kent)  UDC  was 
designed  to  treat  2.14  mgd,  including  0.525  mgd  of 
trade  effluent,  from  a  population  of  36,000.  The 
treatment  scheme  includes  comminutors,  a  detri- 
tor, sedimentation  tanks,  biological  filters,  humus 
tanks,  and  irrigation  areas,  with  heated  primary 
digestion  tanks,  secondary  digestion  tanks,  and 
sludge  drying  beds.  The  major  difficulties  encoun- 
tered have  been  mainly  the  result  of  the  inability  of 
the  humus  tanks  to  produce  a  consistently  good  ef- 
fluent. This  inability  has  made  it  impossible  to  rest 
the  irrigation  areas  during  the  winter  with  disas- 
trous results.  Difficulties  have  also  been  encoun- 
tered with  the  digestion  plant,  apparently  caused 
by  a  combination  of  synthetic  detergent  and  heavy 
metals  at  threshold  concentrations.  Remedial  ac- 
tions taken  to  alleviate  the  obvious  difficulties  are 
presented,  along  with  annual  operational  costs. 
(Lowry-Texas) 
W72-09401 


TREATMENT  OF  SEWAGE  DIGESTER  SUPER- 
NATANT LIQUOR, 

Environmental  Protection  Agency,  Washington, 
D.C.  (Assignee). 

M.  G.  Dunseth,  and  J.  J.  Brinkman. 
U.  S.  Patent  No.  3,634,231,  3  p,  3  tab,  1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  2,  p  720,  January  1 1 ,  1972. 

Descriptors:  'Patents,  'Sewage  treatment,  Pollu- 
tion abatement,  Water  pollution,  Water  pollution 
treatment,  Separation  techniques,  'Phosphorus, 
•Sewage  sludge,  Nitrogen,  Chemical  oxygen  de- 
mand, Biochemical  oxygen  demand. 
Identifiers:  'Digester  supernatant  liquor. 


A  process  is  disclosed  for  removal  of  80  per  cent 
or  more  of  the  total  phosphorus  of  digester  super- 
natant liquor.  The  DSL  is  heated  for  at  least  5  min. 
at  temperatures  ranging  from  40  to  80  degrees  C  at 
or  below  ambient  pressure.  Treatment  time,  tem- 
perature and  pressure  are  adjusted  to  provide  a  pH 
of  the  liquor  of  8.5  to  8.9.  The  process  also  results 
in  substantial  reduction  of  nitrogen,  COD  and 
BOD.  Results  of  seventeen  experimental  studies 
are  described  and  findings  are  tabulated.  (Sinha- 
OEIS) 
W72-09488 


METHOD  AND  APPARATUS  FOR 

WITHDRAWING  HEAT  FROM  INDUSTRIAL 
PLANTS,  ESPECIALLY  POWER  PLANTS, 

Maschinenbau  A.  G.  Balcke,  Bochum  (West  Ger- 
many). 

K.  Spangemacher. 

U.  S.  Patent  No.  3,635,042,  4  p,  3  fig,  9  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  3,  p  903,  January  18,  1972. 

Descriptors:  'Patents,  'Power  plants,  'Cooling 
towers,  'Heated  water,  Industrial  plants,  Pollution 
abatement,  Water  pollution,  Air  pollution,  Water 
pollution  treatment,  'Thermal  pollution,  'Water 
loss,  Facilities,  'Condensation,  Electric  power. 

The  withdrawal  of  waste  heat  from  industrial 
plants  particularly  power  plants  is  accomplished 
by  an  arrangement  in  which  a  dry  cooling  tower 
and  a  wet  cooling  tower  are  combined  with  each 
other  and  water  loss  is  minimized.  There  is  parallel 
feeding  of  the  cooling  air  to  the  dry  cooling  tower 
and  to  the  wet  cooling  tower  while  conveying  heat 
derived  from  the  waste  heat  to  the  cooling  air  and 
withdrawing  the  heated  air  from  both  towers.  (Sin- 
ha-OEIS) 
W72-09489 


WASTE  WATER  TREATMENT  PROCESS, 

Envirotech  Corp.,  Palo  Alto,  Calif.  (Assignee). 
M.  M.  Zuckerman,  and  A.  H.  Molof. 
U.  S.  Patent  No.  3,635,817,  4  p,  3  fig,  9  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  3,  p  1093,  January  18,  1972. 

Descriptors:  'Patents,  'Waste  water  treatment, 
Pollution  abatement.  Water  pollution,  Water  pol- 
lution treatment.  Waste  water,  'Hydrolysis, 
Water  treatment,  'Organic  matter,  'Industrial 
wastes,  'Municipal  wastes,  Separation 
techniques,  Water  reuse,  'Activated  carbon,  'Ad- 
sorption. 

Waste  water  is  treated  in  a  hydrolysis  treatment 
sequence  wherein  large  soluble  organic  molecules 
are  broken  down  into  small  molecules  such  as 
amino  acids  and  mono  and  disaccharides.  These 
are  adsorbed  by  activated  carbon  or  other  absor- 
bents. The  hydrolysis  is  preferably  accompanied 
by  the  removal  of  suspended  solids  and  the 
process  may  include  additional  steps  such  as  sand 
filtration  or  ammonia  stripping  at  various  stages. 
(Sinha-OEIS) 
W72-09492 


SYSTEM  FOR  MEASURING  ORGANIC  CON- 
TENT OF  WATER, 

Envirotech  Corp.,  Palo  Alto,  Calif.  (Assignee). 
M.  M.  Zuckerman,  and  A.  H.  Molof. 
U.  S.  Patent  No.  3,635,564,  4  p,  2  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  3,  p  1037-1038,  January  18,  1972. 

Descriptors:  'Patents,  'Organic  matter,  'Conduc- 
tivity, 'Monitoring,  Treatment  facilities,  Water 
treatment,  Water  properties,  'Organic  wastes, 
Biochemical  oxygen  demand,  'Dissolved  solids, 
'Turbidity,  'Measurement. 

A  system  for  monitoring  the  performance  of  a 
water  treatment  facility  is  provided.  The  soluble 
organic  content  of  water  is  measured  by  a  refrac- 
tometer  which  compares  the  refractive  index  of  a 


water  sample  with  a  known  sample.  Electrical  con- 
ductivity measurements  and   turbidity  measure- 
ments are  compared  with  known  samples.  (Sinha- 
OEIS) 
W72-09493 


FLOTATION  OF  SOLIDS  FROM  WASTE 
WATERS, 

Hercules  Inc.,  Wilmington,  Del.  (Assignee). 
W.  H.  Gardner,  and  N.  F.  Stanley. 
U.  S.  Patent  No.  3,637,490,  3  p,  2  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  4,  p  1478-1479,  January  25,  1972. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Industrial  wastes,  'Municipal  wastes,  'Floccula- 
tion,  Polymers,  Water  pollution,  Water  pollution 
treatment,  Pollution  abatement,  Separation 
techniques,  Bubbles. 

A  solid  flotation  agent  and  a  flocculant  are  added 
to  waste  water  to  cause  coflocculation  with  the 
waste  solids  so  that  the  floes  rapidly  seaparate. 
Microballoon  agents  and  flocculant  polymers  are 
used.  (Sinha-OEIS) 
W72-09496 


REMOVAL  OF  INORGANIC  SPECIES  BY 
LIQUID  MEMBRANE, 

Esso  Research  and  Engineering  Co.,  Linden,  N.J. 
(Assignee). 

N.  N.  Li,  R.  P.  Cahn,  and  A.  L.  Shrier. 
U.  S.  Patent  No.  3,637,488,  5  p,  1  tab,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  4,  p  1478,  January  25, 1972. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Membranes,  'Emulsions,  Phosphates,  Separa- 
tion techniques,  'Liquid  wastes,  Inorganic  wastes. 

A  liquid  membrane  may  be  used  to  separate  inor- 
ganic compounds,  such  as  phosphates,  from  waste 
water.  The  liquid  membrane  coats  emulsion-size 
aqueous  phase  droplets  which  contain  an  ion  capa- 
ble of  reacting  with  the  inorganic  contaminants  to 
form  a  precipitate  which  remains  within  the 
droplet.  (Sinha-OEIS) 
W72-09497 


PROCESS  FOR  REMOVAL  OF  INORGANIC 
AND  ORGANIC  MATTER  FROM  WASTE 
WATER  SYSTEMS, 

Reichhold  Chemicals,   Inc.,  White  Plains,  N.Y. 

(Assignee). 

J.  J.  Odom,  Jr.,  T.  P.  Shumaker,  and  D.  B.  Griffin. 

U.  S.  Patent  No.  3,634,230,  5  p,  8  ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

894,  No  2,  p  720,  January  1 1 ,  1972. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Organic  wastes,  Organic  matter,  Inorganic  com- 
pounds, Resins,  Phosphates,  Chromium,  Pig- 
ments, 'Detergents,  Alkylbenzene  sulfonates, 
Nitrogen  compounds,  'Phenols,  Dyes,  Pollution 
abatement,  Separation  techniques,  Water  pollu- 
tion, Water  pollution  treatment. 
Identifiers:  'Uranium  salts. 

Waste  water  systems  are  treated  with  a  phenolic 
aldehyde  resin  solubilized  by  alkali  to  effect 
removal  of  uranium  salts  and  other  inorganic  salts 
such  as  phosphates,  chro males,  inorganic  pig- 
ments, partially  or  wholly  non-biodegradable  de- 
tergents and  organic  matter  such  as  decayed 
plants,  other  nitrogenous  substances,  phenol  and 
phenol  derivatives  and  color-bearing  matter. 
Seven  examples  of  successful  tests  are  reported. 
(Sinha-OEIS) 
W72-09500 


BIOCHEMICAL  PROCESS, 

Bacti  Products,  Inc.  (Assignee). 
B.  E.  Witt,  and  H.  A.  Bennett. 
U.  S.  Patent  No.  3,634,226,  3  p,  1  tab,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  894,  No  2 ,  p  7 1 9,  January  1 1 , 1 972. 
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Descriptors:       'Patents,       'Industrial      wastes, 
Sewage,  'Biodegradation,  Biochemistry,  Wastes, 
•Domestic  wastes,  'Lipids,  'Sewage  treatment, 
'Bacteria,  Odor,  'Waste  water  treatment. 
Identifiers:  'Deodorization. 

Biodegradation  and  deodorization  are  accom- 
plished by  inoculating  the  waste  with  a  culture  of 
viable  mutant  organisms  ATCC  21 160.  The  inocu- 
lum comprises  about  0.5  billion  bacteria  per  gallon 
of  waste.  Examples  of  five  tests  are  reported.  (Sin- 
ha-OEIS) 
W72-09502 


FLOCCULATION  OF  PARTICLES  DISPERSED 
IN  AQUEOUS  MEDIA  AND  FLOCCULANTS 
USED  THEREIN, 

Standard     Brands     Chemical     Industries,     Inc., 
Dover,  Del.  (Assignee). 
E.  Witt. 

U.  S.  Patent  No.  3,632,507,  10  p,  11  tab,  6  ref;  Of- 
ficial Gazette  of  the  United  States  Patent  Office, 
Vol  894,  No  1,  p  305,  January  4, 1972. 

Descriptors:  'Patents,  'Waste  water  treatment, 
Pollution  abatement.  Separation  techniques, 
Water  pollution,  Water  pollution  treatment,  'Floc- 
culation,  'Polymers,  'Sewage,  'Pulp  wastes, 
'Polyelectrolytes. 
Identifiers:  Paper  mill  effluent. 

This  process  comprises  mixing  a  liquid  dispersion 
with  a  cationic  N-containing  polyelectrolyte  in 
amounts  to  cause  flocculation  of  the  particles.  The 
polymeric  polyelectrolyte  consists  of  a  water  solu- 
ble, polyquaternary  ammonium  salt  containing 
quarternary  nitrogen  atoms  within  a  polymeric 
backbone.  (Sinha-OEIS) 
W72-09505 


EXPERIMENTAL  EVALUATION  OF  FD3ROUS 
BED  COALESCERS  FOR  SEPARATING  OIL- 
-WATER  EMULSIONS. 

Illinois  Inst,  of  Tech.,  Chicago.  Dept.  of  Chemical 
Engineering. 

Copy  available  from  GPO  Sup  Doc,  $1.75; 
microfiche  from  NTIS  as  PB-210  144,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  November  1971.  97  p,  47 
fig,  22  tab,  18  ref.  EPA  Program  12050  DRC  11/71. 

Descriptors:  'Oil  wastes,  'Coalescence,  'Fibrous 
beds,  Membrane  processes,  Resins,  Separation 
techniques,  Density,  Pressure,  Flow  rates,  Indus- 
trial wastes,  Dispersion,  Laboratory  tests,  'Waste 
water  treatment. 
Identifiers:  'Fiberglass. 

A  laboratory  scale  coalescer  bed  was  formed  from 
standard,  phenol  formaldehyde  coated  fiber  glass, 
consisting  of  3  layers:  (1)  2  inches  of  10.1  micron 
glass  of  0.6  lb/ft3  density;  (2)  1/2,  1,  or  1  1/2  inches 
of  3.2  micron  glass,  0.6  lb/ft3  density;  and  (3)  2 
inches  of  10.1  micron  glass,  0.61  lb/ft3.  The  bed 
was  then  compressed  between  screens  to  an 
overall  thickness  of  1/4  inch,  giving  an  apparent 
overall  density  to  the  working  membrane  of  10.8 
lb/ft3.  By  testing  the  cell  on  a  synthetic  oil  disper- 
sion and  an  actual  pollutant  stream,  a  100% 
coalescence  efficiency  at  a  7.5  gpm  flow  rate  over 
the  entire  run  time  was  established.  Capacities, 
corresponding  to  a  25  psi  pressure  drop  through 
the  bed,  for  a  7.5  gpm  flow  rate  were  710  gal  for  an 
85  deg  F  waste  and  100  gal  for  a  65  deg  F  waste. 
Stabilization  of  fibers  to  mechanical  degradation 
was  accomplished  by  coating  the  compressed 
fibers  with  isobutyl  methacrylate  resin.  This  medi- 
um, showing  the  same  coalescence  efficiency  and 
pressure  drop  characteristics  for  the  original  medi- 
um, was  regenerable  by  solvent  treatment.  Operat- 
ing costs  based  on  single  use  of  fibers  were  esti- 
mated at  13  cents/1000  gal,  but  successful  fiber 
regeneration  would  drop  the  cost  to  1  cents/1000 
gallons  or  less.  (Lowry-Texas) 
W72-09580 


EFFECT  OF  POROUS  STRUCTURE  ON  CAR- 
BON ACTIVATION. 

Colorado  Univ.,  Boulder.  Dept.  of  Chemical  En- 
gineering. 

Copy  available  from  GPO  Sup  Doc,  $1.00; 
microfiche  from  NTIS  as  PB-210  145,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  June  1971. 94  p,  17  fig,  13 
tab,  61  ref.  EPA  Program  17020  DDC  06/71. 

Descriptors:  'Activated  carbon,  'Incineration, 
•Coals,  Temperature,  Heat  treatment,  Carbon 
dioxide,  Nitrogen,  Helium,  Pressure,  Diffusion, 
Adsorption,  *Waste  water  treatment. 
Identifiers:  *Burnoff,  'Reaction  rate,  'Activation, 
Macropores,  Micropores,  Crystallites,  Preheating, 
Graphite. 

Two  carbon  samples,  one  a  calcined  Elkol,  Wyom- 
ing coal  and  the  other  a  graphite,  were  reacted 
with  gases  in  a  carbon  activation  system.  Reaction 
rates  and  porous  structures  of  the  coal,  after  ac- 
tivation by  air  and  by  carbon  dioxide,  and  the  gra- 
phite, after  activation  by  carbon  dioxide,  were 
measured.  Total,  macropore,  and  micropore 
volumes,  surface  area,  and  pore-size  distributions 
were  measured  as  functions  of  burnoff.  In  1  mm 
diameter  calcined  coal  particles,  the  overall  reac- 
tion rate  was  chemical  rate  limited  at  temperatures 
up  to  961  deg  C  and  rates  as  high  as  106%/hour.  In 
19  mm  diameter  graphite  cylinders,  the  rate  at  1030 
deg  C  was  diffusion  limited.  Pore  volume  changes 
in  calcined  coal  occurred  due  to  heating,  carbon 
burnoff,  and  opening  of  closed  pores,  whereas 
pore  volume  changes  in  graphite  were  produced 
mainly  by  end-burning  of  crystal-lites.  Up  to  12% 
burnoff,  closed  pores  that  were  opened  were 
micropores;  above  12%  burnoff  they  were 
macropores.  Although  pore  growth  can  be 
described,  it  cannot  yet  be  quantitatively  pre- 
dicted. However,  these  results  have  suggested  that 
activation  of  carbons  containing  crystallites  of  a 
given  size  range  could  be  a  means  of  producing  an 
activated  carbon  with  pores  of  that  size  range,  and 
further  studies  are  recommended. 
W72-09581 


TOXICITY  ASSESSMENT  OF  TREATED  MU- 
NICIPAL WASTEWATERS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 
Research  Lab. 

L.  A.  Esvelt,  W.  J.  Kaufman,  and  R.  E.  Selleck. 
Preprint,  presented  at  44th  Annual  Conference  of 
Water  Pollution  Control  Federation,  Session  9,  No 
5,  October  5, 1971.  24  p,  4  fig,  7  tab,  12  ref. 

Descriptors:  'Municipal  wastes,  'Toxicity, 
'Bioassays,  Pilot  plants,  On-site  investigations. 
Laboratory  tests,  Heavy  metals,  Activated  sludge, 
Biodegradation,  Lime,  Chemical  precipitation, 
Activated  carbon.  Adsorption,  Ion  exchange, 
Resins,  Ammonia,  Sedimentation,  Chlorination , 
Fish,  'Waste  water  treatment,  Water  quality  con- 
trol. 
Identifiers:  'Methylene  blue  active  substance. 

Toxicity  measurements,  made  with  continuous- 
flow  on-line  fish  bioassays  using  golden  shiner, 
were  made  on  municipal  wastes  both  before  and 
after:  (1)  primary  treatment;  (2)  activated  sludge 
treatment;  (3)  lime  precipitation  of  primary  ef- 
fluents at  pH  1 1  followed  by  recarbonation  to  pH 
7;  (4)  ammonia  removal  from  lime  precipitation  ef- 
fluents by  clinoptilolite  ion  exchange;  (5)  organics 
removal  by  activated  carbon  and  a  macroporous 
anionic  resin;  and  (6)  chlorination  of  primary,  lime 
precipitation,  and  activated  sludge  effluents.  Ef- 
fluent toxicity  levels  for  each  treatment  were:  (1) 

2.2  T.  U.  for  primary  effluent  (average  of  4  cities); 
(2)  0.5  T.  U.  for  standard  rate  activated  sludge;  (3) 

1.3  T.  U.  following  lime  precipitation- recarbona- 
tion; and  (4)  0.8  T.  U.  following  either  ammonia 
removal  or  organics  sorption  following  lime 
precipitation.  Average  toxicity  removals  by 
biological  treatment  were  75%,  which  could  be 
equalled  only  by  the  three-step  lime  precipitation, 
sorption,  and  ion  exchange.  Toxicity  increased 


after  chlorination  in  proportion  to  the  chlorine 
residual  maintained.  Dechlorination  with  sodium 
bisulfite  resulted  in  complete  removal  of  chlorine 
induced  toxicity.  (Lowry-Texas) 
W72-09582 


METHODS  FOR  CLEAN  CONDENSATION  OF 
ATMOSPHERIC  MOISTURE  FOR  ITS  USE  IN  A 
CLOSED  ECOLOGICAL  SYSTEM, 

G.  P.  Khomchenko,  S.  V.  Chizhov,  Yu.  Ye. 
Sinyak,  V.  F.  Stolbov,  and  M.  I.  Shikina. 
Available  from  the  National  Technical  Informa- 
tion Service  as  JPRS-54502,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Joint  Publications  Research 
Service,  Translation  JPRS-54502,  November  1971. 
9  p,  2  fig,  2  tab,  13  ref.  Trans,  from  Izvestiya 
Timiryazevskoi  Sel'skokhozyaistvennoi 

Akademii,  No  5,  1971. 

Descriptors:  'Water  reuse,  'Condensation, 
•Respiration,  'Transpiration,  Separation 

techniques,  Cation  exchange,  Resins,  Metals,  Ac- 
tivated carbon,  Adsorption,  Ammonia,  Alcohols, 
Oxidation-reduction  potential,  Gamma  rays.  Ox- 
idation, Laboratory  tests.  Waste  water  treatment. 
Identifiers:  'Hydrogen  peroxide. 

Atmospheric  humidity  condensates  (AHC)  are  in- 
troduced into  a  space  vehicle  primarily  through  the 
breathing  of  the  occupants.  Contaminants  which 
have  been  identified  in  AHC  are  such  inorganics 
as  ammonia,  nitrates,  nitrites,  chlorides, 
phosphates,  and  sulfates  of  calcium,  magnesium, 
sodium,  potassium  and  ammonia,  as  well  as  or- 
ganic impurities  including  lower  aliphatic  alcohols, 
fatty  acids,  ketones,  aldehydes,  and  amines.  Since 
ammonia  comprises  as  much  as  99%  of  the  total  in- 
organic impurities,  an  ion  exchange  system 
specific  for  ammonia  was  designed  and  evaluated 
for  ammonia  removal.  Results  from  the  resins 
tested  indicated  that  KU-2X16  in.  Cu++  form 
possessed  maximal  ammonia  capacity.  By  treating 
the  AHC  by  ion  exchange  for  inorganic  contami- 
nant removal,  and  then  subjecting  the  flow  to  ac- 
tivated carbon  adsorption,  a  water  was  produced 
which  was  demonstrated  by  toxicological  and 
biological  investigations  to  be  suitable  for  use  as 
drinking  water  and  for  growing  higher  plants.  An 
oxidation-reduction  procedure  utilizing  hydrogen 
peroxide  and  gamma  radiation  to  reduce  complex, 
poorly-sorbed  organics  to  easily  sorbed  organics 
or  carbon  dioxide  was  also  demonstrated.  (Lowry- 
Texas) 
W72-09583 


PRESENT  STATUS  OF  THE  U.S.  PROGRAM  ON 
THE  SOLIDIFICATION  OF  HIGH  LEVEL 
WASTES, 

Batelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

A.  G.  Blasewitz,  and  K.  J.  Schneider. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series,  No.  137,  p  141-153.  4  fig,  3  tab,  18 
ref. 

Descriptors:  'Electric  power  production, 
'Nuclear  powerplants,  'Radioactive  wastes, 
Safety,  Public  health,  Solid  wastes.  Storage,  Cost 
analysis,  'Waste  storage. 

Identifiers:  'Solidification,  'Calcination,  'Encap- 
sulation. 

Preliminary  studies  have  demonstrated  that 
solidification  of  high  level  wastes  from  the  nuclear 
power  generation  industry  represents  the  only 
practical  and  reasonably  attainable  technique  for 
substantially  increasing  the  safety  of  storing  such 
wastes.  During  the  past  15  years,  major  AEC- 
sponsored  research  and  development  efforts  have 
developed  four  basic  solidification  processes:  (1) 
spray  solidification;  (2)  pot  calcination;  (3) 
phosphate  glass  solidification;  and  (4)  fluidized 
bed  calcination.  AU  processes  are  currently  being 
demonstrated  on  an  engineering  scale,  with  the 
spray,  pot,  and  phosphate  glass  solidification 
processes  operating  at  20  liters/hour  on  highly 
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radioactive  wastes,  and  the  fluidized  bed  calcina- 
tion process  operating  at  300  liters/hour  of 
moderately  radioactive  wastes.  All  processes  have 
been  thoroughly  developed  and  are  ready  for  com- 
mercial application.  Reported  costs  for  perpetual 
storage  of  high  level  wastes  as  liquids  range  from 
0.03  to  0.03S  mils/KW  hre,  and  costs  for  storage  as 
solids  range  from  0.03  to  0.05  mils/KW  hre.  (Low- 
ry-Texas) 
W72-09584 


MAGNETIC  FLOCCULATION  OF  STEEL  MILL 
WASTE  WATERS, 

Data  Graphic,  Inc.,  Pittsburgh,  Pa. 
H.  C.  Bramer,  and  W.  L.  Gadd. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  154-165.  16  fig,  1  tab,  5 
ref. 

Descriptors:         'Industrial        wastes,         'Iron, 
'Suspended     solids,     Flocculation,     Separation 
techniques,  Turbidity,  Polyelectrolytes,  Mixing, 
Sedimentation,  'Waste  water  treatment. 
Identifiers:  'Magnetic  flocculation,  'Flux  density. 

Data  were  collected  in  61  experimental  runs,  on 
steel  mill  wastewaters,  in  terms  of  settling  rate 
curves.  In  ten  of  these  runs,  polyelectrolytes  were 
added  in  concentrations  of  0.5  and  1.0  mg/1  prior  to 
magnetic  flocculation.  Retention  times  in  the  mag- 
netic field  ranged  from  0.044  to  0.133  seconds  and 
flux  density  at  the  centerline  of  the  magnetic  floc- 
culator  varied  from  600  to  1000  gauss.  Only  limited 
information  could  be  obtained  from  these  initial 
tests,  but  initial  suspended  solids  concentration, 
polymer  dosages,  exposure  to  the  magnetic  field, 
and  field  intensity  were  indicated  as  important 
parameters  in  the  process.  A  multiple  linear 
regression  technique  was  employed  using  a  digital 
computer  in  an  attempt  to  relate  these  parameters 
to  the  degree  of  solids  reduction  obtained  without 
the  use  of  polymers.  Assuming  standard  sedimen- 
tation index  values  for  various  items  of  mill  equip- 
ment, reductions  from  44  to  50%  could  be  theoreti- 
cally predicted  for  the  different  wash  waters  in- 
volved through  the  use  of  magnetic  flocculation  at 
levels  of  about  1000  gauss.  However,  these  con- 
clusions are  intended  only  as  guidelines  in  an 
unquantified  wastewater  treatment  technique. 
(Lo  wry-Texas) 
W72-09585 


OPERATION  OF  A  CENTRAL  WASTE  TREAT- 
MENT SYSTEM-BAYPORT  INDUSTRIAL  COM- 
PLEX, 

Friendswood  Development  Co.,  Houston,  Tex. 
J.  D.  Bruton,  Jr. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  168-173.  1  fig,  3  tab,  3 
ref. 

Descriptors:  'Industrial  wastes,  'Biochemical  ox- 
ygen demand,  'Toxicity,  Biodegradation,  Organic 
loading.  Waste  dilution,  Hydrogen  ion  concentra- 
tion, Temperature,  Sampling,  Monitoring, 
Analytical  techniques,  Cost  analysis,  'Waste 
water  treatment,  Texas,  Treatment  facilities. 
Identifiers:  'Centralized  waste  treatment  facili- 
ties, 'Shock  loading,  'Bayport  (Tex). 

The  Bayport  Central  Waste  Treatment  System 
serves  various  industries  located  on  the  12,000 
acre  industrial  development  of  Bayport.  The  waste 
received  at  the  treatment  plant  can  be  of  two  dif- 
ferent classes,  but  both  classes  have  rigidly  im- 
posed guidelines  on  waste  quality.  The  treatment 
plant  serves  mainly  to  reduce  the  BOD,  and  plants 
that  have  suspended  solids  or  toxicity  problems 
must  deal  with  them  individually.  Combined 
wastes  from  the  industries  usually  contain  3000 
mg/1  of  BOD  which  is  then  diluted  with  well  water 
to  achieve  a  1500  mg/1  BOD  level  before  treat- 
ment. Efficiency  in  the  plant,  as  measured  by 
BOD  reduction,  has  been  as  high  as  97%  and  is 
normally  90%  or  greater.  The  major  difficulties 


which  have  been  encountered  have  stemmed  from 
measurement  difficulties  in  finding  the  source  of 
an  upset  in  time.  BOD  as  a  control  parameter  has 
been  discarded  in  favor  of  the  COD  and/or  TOD 
tests.  Current  charges  are  6  cent/1000  gallons  for  a 
clean  waste  stream  and  40  cents/1000  gallons  for  a 
biological  stream  of  less  than  250  mg/1.  For  ef- 
fluents over  250  mg/1  BOD,  the  charge  is  40 
cents/lb  of  BOD.  (Lowry-Texas) 
W72-09586 


THE  OPERATION  OF  PRESSURE  TYPE  SAND 
FILTERS  FOR  HOT  MILL  WASTE  WATERS, 

Youngstown  Sheet  and  Tube  Co.,  East  Chicago, 
Ind. 

C.  Broman. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  166-167. 

Descriptors:  'Iron  oxide,  'Oil,  'Filtration, 
Separation  techniques,  Sedimentation,  Head  loss, 
Sands,  Pressure,  Corrosion,  Suspended  solids, 
Operation  and  maintenance,  'Waste  water  treat- 
ment. 
Identifiers:  'Backwashing. 

Hot  milling  is  a  process  in  which  steel  slabs  10  to 
12  inches  thick,  4  to  5  feet  wide,  25  to  30  ft  long, 
and  weighing  about  20  tons  are  heated  to  2400F 
and  continuously  reduced  into  60  to  70  inch  wide, 
15  to  20  guage  metal  some  2000  ft  long.  Waste- 
waters leaving  a  hot  mill  contained  mostly  fine 
iron  oxide  particles  mixed  with  lubricating  oils. 
After  gravity  settling  in  scale  pits,  such  effluents 
normally  contain  100  mg/1  suspended  solids  and  20 
mg/1  oil.  After  visits  to  German  and  French  instal- 
lations, deep  bed,  pressurized  sand  filters  were 
chosen  as  the  treatment  method  for  a  new  84  in  hot 
strip  mill  complex  of  Youngstown  Sheet  and  Tube 
Company.  Total  filtering  area  of  the  42  filters  in- 
stalled is  9000  ft2,  and  maximum  capacity  at  a  rate 
of  7  gpm/ft2  would  be  3,8000,000  gal/hour. 
Average  volume  treated  is  43  to  65  mgd,  and  ef- 
fluent leaving  the  plant  averages  3  to  5  mg/1  for 
both  oil  and  suspended  solids.  Operating  costs  are 
minimal,  since  operation  is  nearly  automatic  and 
only  one  operator  per  eight  hour  shift  is  required. 
(Lowry-Texas) 
W72-09587 


VACUUM  FILTRATION  -  MEDIA  AND  CONDI- 
TIONING EFFECTS, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 

E.  R.  Bennet,  D.  A.  Rein,  and  D.  J.  Devroy. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  82-93. 1 1  fig,  16  ref. 

Descriptors:  'Sludge,  'Vacuum  drying,  'Filtra- 
tion, Heat  treatment,  Fouling,  Solubility, 
Polyelectrolytes,  Separation  techniques,  Odor, 
'Waste  water  treatment. 

Identifiers:  'Chemical  conditioning,  'Specific  re- 
sistance, 'Media  size,  'Vacuum  filtration. 

The  interactions  between  filter  media  and  the  con- 
ditioning method  used,  and  their  effects  on  the 
operation  of  vacuum  filters  used  in  waste  treat- 
ment were  investigated  both  in  laboratory  and 
plant  scale  testing.  The  effect  of  media  size  open- 
ing was  studied  on  two  sludges.  One  of  the  sludges 
was  a  combination  of  fresh  raw,  primary,  and 
secondary  sludge  from  a  trickling  filter  plant.  The 
other  sludge  was  of  identical  composition,  but  it 
had  been  heat  treated  for  1  hour  at  370  deg  F,  set- 
tled overnight,  and  decanted.  Two  pieces  of  What- 
man No.  4  filter  paper,  100  mesh,  50  mesh,  30 
mesh  and  16  mesh  wire  screen  were  used  as  media 
for  the  raw  sludge.  Only  the  100,  50  and  30  mesh 
screens  were  used  on  the  treated  sludge.  Both  heat 
treatment  and  chemical  conditioning  can  be  used 
to  reduce  the  amounts  of  fine  particles  which  plug 
the  pores  of  vacuum  filtration  units.  Two  methods 
of  increasing  filtrate  flow  rates  were  use  of  a 
coarser  filter  medium,  and  chemical  or  heat  treat- 


ment,  but   each   of   these   methods   has   disad- 
vantages as  well  as  advantages  which  must  be  ac- 
counted for.  (Lowry-Texas) 
W72-09588 


THE  CLARIFICATION  OF  PAPER  MILL  EF- 
FLUENTS BY  ACTIVATED  CARBON 
PRODUCED  FROM  WASTE  SULFITE  LIQUOR 
AND  OTHER  REFUSE, 

Copeland  Systems,  Inc.,  Oak  Brook,  111. 
G.  G.  Copeland,  and  G.  R.  Smithson,  Jr. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  239-248,  2  fig,  5  tab,  5 
ref. 

Descriptors:  Pulp  and  paper  industry,  'Pulp 
wastes,  'Industrial  wastes,  'Color,  'Activated 
carbon,  'Adsorption,  Wood  wastes,  Chemical  ox- 
ygen demand,  Separation  techniques,  Incinera- 
tion, Temperature,  Hydrogen  ion  concentration, 
'Waste  water  treatment. 
Identifiers:  'Container-Copeland  process. 

Earlier  investigations  have  demonstrated  the  abili- 
ty of  powdered  activated  carbon  to  remove  90- 
99%  of  the  color  and  82-83%  of  the  COD  from  a 
kraft  mill  effluent.  The  Container-Copeland 
system  for  waste  treatment  produces  a  certain 
amount  of  activated  carbon  in  the  process  of  treat- 
ing neutral  sulfite  semichemical  pulping  waste  as 
well  as  other  types  of  pulping  liquors.  A  prelimina- 
ry laboratory  study  was  conducted  in  order  to  as- 
sess the  feasibility  of  utilizing  this  carbon  to  ad- 
sorb color  bodies  in  a  paper  mill  effluent.  Op- 
timum decolonization  was  accomplished  by  treat- 
ing 200  ml  of  mill  'Whitewater'  for  24  hours  with  5g 
of  carbon  from  the  cyclone  dust  which  had  been 
activated  at  1600  deg.  F  for  60  min.  in  carbon  diox- 
ide. This  treatment  resulted  in  removals  of  60%  of 
the  color  bodies  from  the  mill  effluent.  The  suc- 
cess of  the  preliminary  tests  has  suggested  possi- 
ble modifications  to  existing  systems  to  increase 
the  amount  of  carbon  produced,  including:  (1)  ad- 
dition of  sawdust  or  fine  wood  chips  to  the 
fluidized  bed  system  in  the  freeboard;  (2)  control 
of  oxygen  levels  in  the  incinerator  to  enhance  car- 
bon production;  (3)  mixing  of  spent  carbon  from 
decolorizing  to  the  feed  liquors  for  disposal  and/or 
regeneration;  and  (4)  recirculation  of  spent  carbon 
to  the  fluidized  bed  unit.  (Lowry-Texas) 
W72-09589 


ALGAL  INFLUENCES  ON  DIEOFF  RATES  OF 
INDICATOR  BACTERIA, 

Texas  Univ.,  Austin.  Coll.  of  Engineering. 
E.  M.  Davis,  and  E.  F.  Gloyna. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  266-273,  1  fig,  4  tab,  17 
ref. 

Descriptors:  'Enteric  bacteria,  'Water  quality, 
'Domestic  wastes,  Algae,  Industrial  wastes, 
Metabolism,  Growth  rates,  Oxidation  lagoons, 
Conforms,  Nutrients,  Analytical  techniques, 
Microbiology,  'Waste  water  treatment. 
Identifiers:  'Aftergrowth. 

Destruction  of  coliform  bacteria  in  waste  treat- 
ment faculties  has  been  attributed  to  a  number  of 
physical,  biological,  and  chemical  factors.  How- 
ever, several  species  of  algae  appear  to  be  capable 
of  stimulating  specific  coliform  organisms, 
through  algal  metabolic  exudates  which  are 
released  during  log  growth  conditions  and  from 
nutrients  which  may  be  released  after  death  of  the 
algae.  Investigations  of  behavioral  patterns  of 
selected  species  of  enteric  bacteria  when  in  the 
presence  of  single  axenic  cultures  and  mixed  cul- 
tures of  selected  blue-green  and  green  algae,  and 
investigations  of  the  behavior  of  enteric  bacteria  in 
the  presence  of  algae  and  known  quantities  of  in- 
dustrial waste  were  conducted.  Results  indicated 
that  Alcaligenes  faecalis,  Enterobacter  aerogenes, 
and  Proteus  vulgaris  exhibited  only  limited  ten- 
dencies for  aftergrowth,  while  Escherichia  cob, 


85 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


ISR 

!;Jiji» 

;,s«< 

IB' 


!Sp' 


iac: 
,"3s» 

:3c 

1  & 
•"c 

m 


Pseudomonas,  and  Serratia  Marcescens  showed 
distinct  aftergrowth  capabilities  in  all  test  environ- 
ments used.  These  investigations  demonstrated 
that  the  organisms  which  are  used  as  pollution  in- 
dicators may  appear  in  numbers  seeming  to  in- 
dicate domestic  wastewater  pollution  when  none  is 
present.  (Lowry-Texas) 
W72-09590 


HANDLING  WASTE  DISPOSAL  AT  A  MAJOR 
FOOD  PLANT, 

Campbell  Foods,  Inc.,  Napoleon,  Ohio. 
F.T.  Dubyne. 

Proceedings,  Industrial  Waste  Conference,  25th. 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  304-305. 

Descriptors:  *Food  processing  industry,  'Vegeta- 
ble crops,  'Byproducts,  Liquid  wastes,  Solid 
wastes,  Sedimentation,  Aeration,  Trickling  filters, 
Chlorination,  Incineration,  Landfill,  Management, 
Regulations,  Monitoring,  Industrial  wastes, 
*Waste  water  treatment,  Waste  disposal,  Water 
reuse,  Ohio. 
Identifiers:  'Napoleon  (Ohio). 

Wastes  generated  at  the  Campbell  Soup  Company 
plant  in  Napoleon,  Ohio  can  be  separated  into  the 
two  categories,  wet  and  dry.  Wet  wastes  include 
wash  water,  cooking  water,  carriage  water,  water 
treatment  plant  sludge,  and  waste  treatment  plant 
supernatant  liquor  and  sludge.  Dry  wastes  are 
comprised  mainly  of  packaging  materials  of  paper, 
cardboard,  plastic,  and  metal.  All  liquid  waste 
which  is  not  recoverable  is  screened  and  subjected 
to  modified  secondary  treatment,  with  the  excep- 
tion of  tomato  wash  water  which  is  disposed  of  by 
spray  irrigation.  Non-recoverable  solid  waste  is 
landfilled,  paper  wastes  are  baled  and  resold,  and 
non-saleable  paper  is  incinerated.  Spent  bone, 
dried  vegetable  waste,  and  tomato  trimmings  are 
all  reprocessed  and  sold.  By  keeping  informed  of 
state  and  national  programs,  and  anticipating  the 
actions  of  regulatory  agencies,  the  Campbell 
Foods  Company  has  been  able  to  keep  its  opera- 
tions running  smoothly  while  maintaining  good 
relations  with  regulatory  agencies  and  surrounding 
neighbors.  (Lowry-Texas) 
W72-09591 


THE  CHARACTERISTICS  OF  RESIDUES  IN 
SPENT  CHLORINATION  LIQUOR, 

State  Univ.  of  New  York,  Syracuse.  Coll.  of 
Forestry. 

C.  W.  Dence,  and  M.  Ota. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  283-293,  2  fig,  5  tab,  17 
ref. 

Descriptors:  'Kraft  mill  wastes,  'Chlorination, 
'Chemical  analysis,  Pulp  and  paper  industry, 
Separation  techniques,  Analytical  techniques, 
Solubility,  Oxidation,  Hydrolysis,  Lignin,  Water 
quality  control,  'Waste  water  treatment,  'Pulp 
wastes. 

Identifiers:  'Waste  characterization,  'Alkali  ex- 
traction. 

A  partial  characterization  of  organic  solids  in  com- 
mercial kraft  spent  chlorination  liquor  has  in- 
dicated that  the  dissolved  solids  are  composed  lar- 
gely of  degradation  products  from  the  lignin  com- 
ponent of  the  pulp.  Although  the  residues  were 
shown  to  contain  substantial  amounts  of  chlorine, 
the  structural  implications  of  'chlorolignin'  must 
be  discarded  in  favor  of  acyclic  (non-aromatic) 
products  originating  from  oxidative  rupture  of  the 
phenolic  moiety  of  the  lignin  unit.  These  acyclic 
products  probably  consist  of  unsaturated  dibasic 
acids  of  varying  chain  lengths  to  which  are  at- 
tached chlorine  atoms  and  probably  enolic  hydrox- 
yl  groups  resulting  from  hydrolysis  of  the  chloro 
substituents.  Ether  extraction  of  spent  chlorina- 
tion liquor  resulted  in  recovery  of  approximately 
one-third  of  the  total  solids  as  low  molecular 
weight     material.     Alakli     extraction     produced 


changes  such  as  chlorine  removal,  loss  of  carbonyl 
groups,  and  an  apparent  decrease  in  the  number 
average  molecular  weight.  Such  changes  undoub- 
tedly have  an  important  effect  on  the  color  and 
solubility  of  the  resulting  material  and  should  be 
more  comprehensively  studied  for  these  reasons. 
(Lowry-Texas) 
W72-09592 


STABILIZATION  OF  REFINERY  WASTE 
WATER  WITH  THE  ACTIVATED  SLUDGE 
PROCESS:  DETERMINATION  OF  DESIGN 
PARAMETERS, 

Shell  Development  Co.,  Emeryville,  Calif. 
R.  L.  Dickenson,  and  J.  T.  Giboney. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  294-303,  6  fig,  2  tab,  8 
ref. 

Descriptors:  'Activated  sludge,  'Oil  wastes, 
'Laboratory  tests,  Biodegradation,  Analytical 
techniques,  Sludge,  Oxygen,  Aeration,  Mixing, 
Suspended  solids,  Biochemical  oxygen  demand, 
Design  criteria,  'Waste  water  treatment. 
Identifiers:  'Substrate  removal  rate,  'Accli- 
matization. 

Eight  continuous  feed,  laboratory  scale  biotreaters 
were  assembled  and  operated  on  refinery  waste- 
waters to  determine:  (1)  substrate  removal  rate;  (2) 
oxygen  utilization  rate;  (3)  oxygen  mass  transfer 
efficiency;  and  (4)  sludge  production  rate.  Sub- 
strate removal  rates  were  evaluated  both  for  con- 
stant and  variable  feed  composition;  the  other 
parameters  were  determined  from  constant  com- 
position feed  runs.  The  reduction  in  toxicity  of  the 
effluent  produced  by  treatment  was  measured  by 
toxicity  bioassays,  (TLm96)  using  Sticklebacks. 
Results  of  the  investigations  were  compared  with 
previous  work  and  found  to  be  within  reasonable 
agreement.  One  observation  of  particular  sig- 
nificance was  the  finding  that,  with  sufficiently 
long  periods  of  acclimation,  the  biota  in  an  ac- 
tivated sludge  plant  can  acquire  the  capacity  to 
metabolize  normally  refractory  components,  such 
as  tertiary  butyl  alcohol  and  others.  (Lowry-Tex- 
as) 
W72-09593 


PLATING  AND  INDUSTRIAL  WASTE  TREAT- 
MENT AT  THE  EXPANDED  PLANT  OF  FISHER 
BODY,  ELYRIA,  OHIO, 

General  Motors  Corp.,  Elyria,  Ohio.  Fisher  Body 
Div. 

R.  A.  Fisco. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  306-313, 4  fig. 

Descriptors:  'Industrial  wastes,  'Oxidation, 
'Neutralization,  'Chemical  precipitation,  Separa- 
tion techniques,  Lime,  Hydrogen  ion  concentra- 
tion, Coagulation,  Chlorination,  Sludge,  Vacuum 
drying,  Filtration,  Chromium,  'Waste  water  treat- 
ment, Ohio. 

Identifiers:  'Metal-bearing  wastes,  'Cyanide,  *E- 
lyria  (Ohio). 

The  Fisher  Body  Plant  of  Elyria,  Ohio  generates 
1.5  mgd  of  liquid  wastes  in  the  processes  of  plat- 
ing, anodizing,  and  hardware  manufacturing.  The 
four  general  types  of  wastes  produced  include:  (1) 
acid -alkali  or  metal-bearing  wastes;  (2)  chromic 
acid  wastes,  i.e.,  solutions  composed  of  primary, 
secondary,  and  tertiary  chrome  rinses;  (3)  cyanide 
wastes  and  rinses;  and  (4)  cleaners,  pre-soaks,  de- 
tergents, wetting  agents,  etc.  Principal  treatment 
for  metal-bearing  wastes  is  lime  neutralization  and 
sufficient  detention  time  to  allow  metallic-hydrox- 
ide sludge  formation  and  settling.  Expansion  of 
capacity  has  allowed  conversion  from  continuous 
flow  to  batch  treatment  with  significant  increases 
in  process  control.  Chrome  waste  treatment  in- 
volves removal  of  S02  from  power  house  stack 
gases  by  the  liquid  chrome  wastes  and  use  of  the 
S02  as  a  chemical  reducing  agent  to  convert  hex- 


avalent  chrome  to  the  trivalent  stage,  followed  by 
lime  neutralization  and  chromium  hydroxide 
precipitation.  Cyanide  treatment  consists  mainly 
of  oxidation  with  chlorine  and  dilution  with  other 
wastes.  Chemical  cleaners  are  isolated,  acidified, 
coagulated,  and  neutralized.  Each  of  these  waste 
streams  had  to  be  isolated,  at  considerable  cost,  to 
make  treatment  of  the  wastes  both  technically  and 
economically  feasible,  but  in  doing  so,  the  obliga- 
tions of  this  particular  industrial  plant  to  its  com- 
munity have  been  met.  (See  also  W7 1-05085) 
(Lowry-Texas) 
W72-09594 


TESTING     NEW     SEWER     PIPE     INSTALLA- 
TIONS, 

Ramseier  (Roy  Edwin)  and  Associates,  Berkeley, 

Calif. 

R.  E.  Ramseier. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No.  4,  April  1972.  p  557-564,  5  ref. 

Descriptors:  'Sewerage,  'Watertight,  'Construc- 
tion joints,  'On-site  tests,  Infiltration,  Leakage, 
Porosity,  Orifices,  Pipes,  Flow  rates,  Head  loss, 
Specifications,  Repairing,  Sealants. 
Identifiers:  'Air  testing,  'Water  testing. 

Sewerage  systems  are  in  the  best  condition  of  their 
service  life  immediately  after  installation.  Since 
their  condition  will  continually  deteriorate  during 
the  rest  of  their  service  life,  it  is  imperative  that 
the  sewer  lines  start  out  in  as  good  a  condition  as 
possible.  Air  testing  of  sewer  lines  is  a  useful  and 
accurate  method  for  testing  sewerage  systems  for 
leakage.  There  is  now  sufficient  correlation  among 
the  various  specifications  in  use  to  warrant  the 
adoption  of  uniform  specifications  for  determining 
pipe  soundness.  However,  to  allow  for  the  use  of 
pipes  having  varying  porosities,  specifications 
should  be  capable  of  being  changed  by  the  altera- 
tion of  one  number,  and  such  specifications  have 
been  proposed.  No  correlation  between  the  air  test 
and  the  water  test  has  been  obtained  since  the  sur- 
face tension  of  water  determines  some  of  the  flow 
characteristics  through  increasingly  smaller  ori- 
fices. (Lowry-Texas) 
W72-09595 


ORGANIC  CONCENTRATION  AND  HYDRAU- 
LIC LOADING  VERSUS  ORGANIC  LOADING 
DM  EVALUATION  OF  TRICKLING  FILTER 
PERFORMANCE, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 

E.  E.  Cook,  and  D.  F.  Kincannon. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  230-238, 1 1  fig,  15  ref. 

Descriptors:  'Trickling  filters,  'Organic  loading, 
'Flow  rates.  Efficiencies,  Sampling,  'Chemical 
oxygen  demand,  Biodegradation,  Analytical 
techniques,  Laboratory  tests,  'Waste  water  treat- 
ment. 
Identifiers:  'Hydraulic  loading. 

A  laboratory  scale,  fixed  bed  trickling  filter  was 
assembled  and  operated  on  influent  flows  ranging 
from  100  to  300  gpd/ft2,  and  on  substrate  concen- 
trations in  the  various  flow  ranging  from  100  to  500 
mg/1  of  sucrose.  Performance  of  the  filter  was 
determined  by  measuring  both  influent  and  ef- 
fluent COD  to  determine  the  amount  of  COD 
removed.  Results  demonstrated  that  the  total  COD 
applied  to  the  filter  (gm  COD/hr/ft2),  rather  than 
either  flow  rate  or  concentration  of  feed  in  the  in- 
fluent flow,  determined  the  performance  of  the 
trickling  filter.  COD  removal  was  at  the  same  effi- 
ciency with  the  same  total  organics  applied  re- 
gardless of  whether  the  organics  were  applied  in 
low  concentrations  in  a  high  flow  or  high  concen- 
trations in  a  low  flow.  As  a  result,  residence  or 
contact  time  has  no  bearing  on  COD  removal  when 
observed  over  the  range  of  organic  and  hydraulic 
loadings  investigated  since  it  is  determined  solely 
by  the  flow  rate.  (Lowry-Texas) 
W72-09596 
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£LECTRICALLY  INDUCED  COAGULATION 
OF  LIGNIN  FROM  KRAFT  MILL  WASTE- 
WATERS, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 

Proceedings  ,  Industrial  Waste  Conference  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  203-213,  12  fig,  1  tab,  8 
ref. 

Descriptors:  Pulp  and  paper  industry,  *Pulp 
wastes,  'Bleaching  wastes,  *Color,  *Lignins, 
Electrochemistry,  Electeolysis,  Electrolytes, 
Electrodes,  Oxidation,  'Coagulation,  Flotation, 
Electric  currents,  Temperature,  Kraft  mill  wastes, 
'Waste  water  treatment. 
Identifiers:  'Power  consumption. 

A  laboratory  scale  electrolytic  cell  was  used  to 
determine  the  effects  and  interrelationships  of 
several  parameters  in  the  electrolytic  removal  of 
color  from  kraft  pulp  mill  bleaching  wastewaters. 
Applied  current,  time,  electrode  area  and  spacing, 
temperature,  and  electrolytic  dosage  were  varied 
to  establish  the  general  trends  of  the  electrolytic 
process.  95  to  97%  color  removal  was  obtained 
within  the  range  of  applied  current.  However,  rais- 
ing the  current  from  1 .2  amp  to  7.2  amps  decreased 
the  removal  time  from  25  min  to  5  min.  Further  in- 
vestigations demonstrated  that  the  1.2  amp  current 
was  superior  to  the  7.2  amp  current  in  that  power 
consumption  was  minimized  and  system  heating 
was  prevented.  Variation  of  electrode  size  and 
spacings  demonstrated  that  an  optimal  system 
would  contain  infinitely  large  electrodes  a  very 
small  distance  apart.  Finally,  addition  of  an  elec- 
trolyte, calcium  chloride,  from  10  mg/1  to  300 
mg/1  caused  a  decrease  in  power  consumption 
from  41  Kwh/1000  gal  to  13  Kwh/1000  gal.  By  ac- 
counting for  each  of  the  effects,  the  system  can 
produce  more  nearly  optimal  removals  of  color 
from  kraft  wastewaters.  (Lowry-Texas) 
W72-09597 


MULTI-STAGE  PLASTIC  MEDIA  TREATMENT 
PLANTS, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (En- 
gland). 

N.  J.  Chipperf ield,  M.  W.  Askew,  and  J.  H. 
Benton. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  214-229,  6  fig,  7  tab,  15 
ref. 

Descriptors:  'Trickling  filters,  'Plastics, 
'Biodegradation,  Sludge,  Flow  rates,  Organic 
loading,  Hydrogen  ion  concentration,  Nutrients, 
Industrial  wastes,  Design  criteria,  Flexibility, 
Operation  and  maintenance,  'Waste  water  treat- 
ment. 

Plastic-packed  trickling  filters,  in  either  the  single 
or  multi-stage  configuration  are  becoming  increas- 
ingly widespread  in  their  usage.  Examples  given 
are  of  treatment  of  distillery  effluents,  brewery 
wastes,  dairying  effluents,  fruit  and  vegetable 
processing  wastes  (canning  and  quick  frozen), 
synthetic  fiber  wastes,  pharmaceutic  wastes,  and 
combined  municipal-industrial  wastes.  Primary  ad- 
vantages of  plastic-packed  filters  include:  (1)  abili- 
ty to  treat  a  wide  variety  of  wastes  to  nearly  any 
level  desired;  (2)  greater  robustness  and  tolerance 
in  operation,  particulary  with  regard  to  shockload- 
ing  or  toxic  materials;  (3)  extensive  pretreatment, 
other  than  pH  correction  to  6.0  to  8.5  and  supplies 
of  appropriate  nutrients,  is  not  required;  (4) 
greater  operational  flexibility;  (5)  production  of 
humus  sludges  of  constant  characteristics  which 
are  easily  handled,  de watered,  and  disposed  of;  (6) 
simplicity  of  operation  and  maintenance,  even 
with  automatic  controls,  and  (7)  minimal  land 
requirements  while  retaining  the  ability  to  lend  it- 
self to  unit  design  and  construction.  In  addition  to 
these  and  other  benefits,  the  rapidly  growing 
number  of  such  installations  in  operation  and  in 
planning  is  ample  evidence  of  the  economic  attrac- 
tiveness as  well.  (Lowry-Texas) 
W72-09598 


CHEMICAL  TREATMENT  OF  SPENT 
VEGETABLE  TAN  LIQUOR, 

Radford  Coll.,  Va. 

W.  A.  Barkley,  P.  H.  King,  R.  H.  Myers,  and  C.  W. 

Randall. 

Proceedings,  Industrial  Waste  Conference,  25th, 

May  7-10,  1970,  Purdue  University  Engineering 

Extension  Series  No.  137,  p  69-81,  13  fig,  2  tab,  9 

ref. 

Descriptors:  'Tannery  wastes,  'Industrial  wastes, 
'Coagulation,  Analytical  techniques,  Polyelec- 
trolytes,  Mixing,  Hydrogen  ion  concentration, 
Turbidity,  Color,  Chemical  oxygen  demand, 
'Waste  water  treatment. 

Identifiers:  'Alum,  'Total  volatile  solids,  'Tannin, 
Spent  vegetable  tan  liquors,  'Chemical  treatment. 

Volatile  suspended  solids,  turbidity  as  light  scat- 
tering, volume  of  coagulated  phase,  turbidity  as 
percent  transmission,  filtration  time  of  volatile 
suspended  solids,  and  COD  have  all  been  used  as 
major  control  parameters  in  measuring  the  results 
of  coagulation  tests.  Since  several  previous  tests 
had  indicated  that  the  greatest  reliability  was  ob- 
tained using  the  total  volatile  solids  parameter,  the 
percent  reduction  in  total  volatile  solids  was  used 
as  the  primary  variable  or  response  in  laboratory 
tests  designed  to  determine  how  to  best  measure 
coagulation  test  results  for  spent  tan  liquor.  Total 
volatile  solids,  Tannin,  and  COD  were  demon- 
strated as  suitable  response  parameters  and  90% 
color  removal  from  spent  tan  liquor  wastes  was 
achieved  using  an  alum-polyelectrolyte  chemical 
coagulation  system.  A  seven  to  one  total  volatile 
solids  to  alum  ratio  gave  maximum  removal  effi- 
ciency for  alum  concentration,  and  the  optimum 
time  interval  between  addition  of  alum  and  anionic 
polyelectrolyte  was  established  at  3  min.  (Lowry- 
Texas) 
W72-09599 


THE  TREATMENT  OF  INDUSTRIAL  WASTE- 
WATER FOR  REUSE-CHRYSLER  INDI- 
ANAPOLIS FOUNDRY, 

Chrysler  Corp.,  Detroit,  Mich. 
A.  R.  Balden,  and  P.  R.  Erickson. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  62-68,  5  fig,  4  tab. 

Descriptors:  'Industrial  wastes,  'Iron  com- 
pounds, 'Oil  wastes,  Phenol,  Suspended  solids, 
Flocculation,  Sedimentation,  Adsorption,  Lime, 
Hydrogen  ion  concentration,  Sludge,  Vacuum  dry- 
ing. Landfills,  'Water  reuse,  Design,  'Waste 
water  treatment. 
Identifiers:  'Foundries. 

Effluent  wastewater  from  the  Chrysler  Corpora- 
tion's Indianapolis  Foundry  contains  1900  mg/1 
suspended  solids,  770  mg/1  dissolved  solids,  390 
mg/1  oil  (petroleum  ether  extract),  and  1.5  mg/1 
phenol.  Other  plants  with  similar  wastewaters 
were  visited  and  laboratory  tests  performed  to 
determine  the  settling  characteristics.  The 
discharge  requirement  of  300  mg/1  suspended 
solids  was  selected  as  the  controlling  factor  and 
clarifier  was  designed  for  a  1200  gpm  influent,  a 
600  gpd/f t2  surface  overflow  rate,  and  a  2  hour  de- 
tention time,  with  chemicals  available  as  needed. 
Slurry  recirculation  was  provided  and  later 
demonstrated  to  develop  faster  settleability,  pro- 
vide greater  clarifier  stability  over  varying  feed 
conditions,  and  aid  in  greater  sludge  compaction. 
Reductions  of  suspended  solids  from  2000  mg/1  to 
less  than  60  mg/1  were  achieved,  and  analysis  of 
the  filter  cake  revealed  that  the  iron  particles 
present  in  the  waste  had  adsorbed  much  of  the  oil. 
Treated  wastewater  is  then  reused  in  the  gas 
quenching  system  and  will  soon  be  recycled  to  the 
external  cupola  cooling  system.  (Lowry-Texas) 
W72-09600 


ARCTIC  WASTE  MANAGEMENT, 

Alaska  State  Dept.  of  Health  and  Welfare,  Col- 
lege. 
A.  J.  AlUr,  S.  E.  Clark,  and  E.  K.  Day. 


Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  17-25,  1  fig,  5  tab. 

Descriptors:  'Alaska,  'Cold  regions,  'Water  con- 
sumption, 'Water  reuse,  Climatic  zones.  Separa- 
tion techniques.  Filtration,  Activated  carbon,  Ad- 
sorption, Chlori nation.  Disinfection,  Incineration, 
Suspended  solids.  Water  treatment,  Oil,  'Waste 
water  treatment,  Waste  disposal. 
Identifiers:  'North  Slope. 

Discovery  of  rich  oil-bearing  lands  on  Alaska's 
North  Slope  has  prompted  the  establishment  of 
many  permanent,  semi-permanent,  and  mobile 
camps  housing  workmen  developing  these 
resources.  However,  the  frozen  environment  that 
prevails  in  Alaska  makes  water  supply  and  waste- 
water and  solid  waste  disposal  an  acute  problem. 
Since  water  is  so  valuable,  reuse  schemes  must  be 
developed,  and  since  heated  space  is  also  valua- 
ble, all  equipment  must  be  kept  to  a  minimum.  The 
reuse  scheme  selected  involves  water  use  for 
drinking  and  culinary  purposes,  treatment  of  that 
effluent  for  use  in  showering  and  laundry,  treat- 
ment of  showering  and  laundry  effluent  for  use  as 
toilet  flushing  water,  and  incineration  of  solids 
from  toilet  flushing  water,  organic  removal,  disin- 
fection, and  reuse  for  toilet  flushing.  A  physical 
chemical  package  plant  treatment  system  using  a 
solids  contact  clarifier,  two-stage  countercurrent 
carbon  adsorption  for  filtration  and  organics 
removal,  optional  chlorination,  and  waste  solids 
incineration  has  been  selected  for  evaluation. 
Tests  are  currently  being  performed  in  Cincinnati, 
and  full-scale  field  tests  in  Alaska  are  scheduled 
beginning  in  July  1970.  (Lowry-Texas) 
W72-09601 


BIOLOGICAL  FACTORS  IN  AERATOR  PER- 
FORMANCE, 

Rice  Univ.,  Houston,  Tex. 
A.  W.  Busch. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  174-181,  3  fig,  1  tab,  18 
ref. 

Descriptors:  'Aeration,  'Oxygenation,  'Efficien- 
cies, Turbulence,  Mixing,  Chemical  oxygen  de- 
mand, Biochemical  oxygen  demand,  Dissolved  ox- 
ygen, 'Waste  water  treatment. 
Identifiers:  'Oxygen  transfer,  'Zone  of  influence, 
'Reaction  rates.  Power  requirements. 

Investigations  by  previous  authors  have  demon- 
strated that  as  long  as  mixing  is  adequate,  but  not 
excessive,  the  type  of  aerator  used  has  no  effect 
on  the  oxygenation  capacity  of  the  system,  since 
the  rate  of  oxygen  transfer  is  set  by  rate  and  net 
stoichiometry  of  the  biological  reaction  in  a  par- 
ticular system.  By  the  same  reasoning,  the  effi- 
ciency of  a  particular  aerator  is  determined  by  the 
system.  Mixing  capability  of  aeration  device? 
remains  largely  an  undefined  area,  however,  and 
the  following  performance  specifications  have 
been  suggested  to  help  obtain  mixing  information. 
Aerator  performance  shall  be  deemed  satisfactory 
when:  (1)  suspended  solids  concentration  of  the 
mixed  liquor  shows  less  than  20%  variation  (plus 
or  minus  10%  from  the  mean)  in  the  zone  of  in- 
fluence stipulated  by  the  manufacturer;  (2)  DO 
concentration  shows  less  than  50%  decrease  from 
the  maximum  value  in  the  manufacturer's  stipu- 
lated zone  of  influence;  and  (3)  02  transfer,  mea- 
sured by  difference  in  influent  and  mixed  liquor 
COD  is  shown  to  be  at  least  50  lb  02/motor  hp/day 
with  an  X  mg/1  minimum  DO  concentration  in  the 
manufacturer's  stipulated  zone  of  influence. 
(Lowry-Texas) 
W72-09602 


MICROBIOLOGICAL  CHARACTERIZATION 
OF  ACTIVATED  SLUDGE  IN  A  WASTEWATER 
TREATMENT  PLANT  CHEMICALLY 

MODIFIED  FOR  PHOSPHOROUS  REMOVAL, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 
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R.  F.  Unz. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  157,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Project  Completion  Report, 
December  1971.  24  p,  3  fig,  2  tab,  23  ref.  OWRR  A- 
018-PA(1). 

Descriptors:  'Waste  water  treatment,  Sludge 
treatment,  'Aeration,  'Activated  sludge,  'Aerobic 
bacteria,  'Coliforms,  'Streptococcus, 

Phosphorous,  Protozoa,  Microorganisms. 
Identifiers:  Aluminum  sulfate,  'Chemical-biologi- 
cal treatment. 

Microbiological  research  was  conducted  on  a  dual, 
secondary  wastewater  treatment  system  which 
was  part  of  The  Pennsylvania  State  University 
wastewater  treatment  plant.  Each  aeration  basin 
received  identical  wastewater  which  was  the  ef- 
fluent from  a  high  rate  trickling  filter.  One  of  the 
aeration  basins  was  dosed  with  aluminum  sulfate 
for  the  purpose  of  phosphorous  removal.  The 
other  aeration  basin  (control)  was  operated  in  the 
conventional  manner  without  alum  addition.  Plate 
counts  performed  on  combined  chemical-biologi- 
cal sludge  and  control  activated  sludge  revealed 
that  a  higher  number  of  viable  microorganisms 
was  contained  in  the  chemical-biological  sludge, 
but  the  magnitude  of  difference  between  the  two 
sludges  was  significant  depending  on  the  culture 
medium  employed.  Results  suggest  the  aluminum 
floes  formed  in  the  chemical-biological  treatment 
enmesh  dispersed  wastewater  microorganisms, 
some  of  which  are  qualitatively  unlike  those  in- 
digenous to  natural  activated  sludge.  The  com- 
bined chemical-biological  sludge  contained  signifi- 
cantly higher  numbers  of  lipolytic,  gelatinolytic, 
and  thiosulfate  oxidizing  microorganisms  and, 
possibly,  fewer  nitrate  oxidizing  microorganisms 
than  did  control  activated  sludge.  Alum  did  not  ap- 
pear to  affect  flagellated  protozoa  in  mixed  liquor; 
however,  amoeboid  and  ciliated  protozoa  were 
found  less  frequently  than  in  control  mixed  liquor 
The  settled  effluent  from  the  combined  chemical- 
biological  aeration  basin  generally  contained  fewer 
total  coliforms,  fecal  coliforms,  and  fecal 
streptococci  than  did  counterpart  control  ef- 
fluents. 
W72-09654 


WATER  QUALITY  CONTROL  IN  OREGON. 

Oregon   State   Dept.   of  Environmental  Quality, 

Portland. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09669 


SUMMER  CONFERENCE  OF  SOCIETY  FOR 
APPLIED  BACTERIOLOGY,  LIVERPOOL,  13- 
-15  JULY  1971, 

Office  of  Naval  Research,  London  (England). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09675 


PLANT  SCALE  REACTIVATION  AND  REUSE 
OF  CARBON  IN  WASTEWATER  RECLAMA- 
TION, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 

G.  Culp,  and  A.  Slechta. 

Water  and  Sewage  Works,  Vol.  113,  No.  11,  p  425- 

431 ,  November  1966. 2  fig,  3  tab,  3  ref. 

Descriptors:  'Water  treatment,  'Sanitary  en- 
gineering, 'Activated  carbon,  Costs,  'Waste 
water  treatment,  'Carbon,  'Treatment  facilities, 
California. 

Identifiers:  'Carbon  regeneration,  'Lake  Tahoe 
(Calif). 

At  the  2.5  mgd  tertiary  sewage  treatment  plant  at 
So.  Lake  Tahoe,  activated  carbon  has  been  very 
effective  in  removing  organic  materials.  Efficient 
regeneration  of  the  carbon  is  provided.  For  each 
mg  of  effluent  about  740  lbs  of  carbon  is  removed 
through  a  2  in.  pipeline  to  two  spent  carbon  tanks 
(coal-tar  epoxy  coating)  with  screened  drain  for 
dewatering  the  carbon  to  43  percent  moisture  in  1 
hr.  Carbon  is  moved  by  a  variable  speed  stainless 


steel  screw  conveyor,  capacity  40  to  250  lbs/hour, 
discharging  into  the  top  of  the  regeneration  fur- 
nace. The  carbon  moves  downward  through  the 
six  hearths  each  equipped  with  gas-air  control  bur- 
ners. Steam  can  be  added  also.  The  regenerated 
carbon  is  discharged  from  the  bottom  of  the  fur- 
nace into  a  quench  tank,  from  which  it  is  pumped 
to  the  regenerated  carbon  storage  tank,  where  it  is 
washed  to  remove  any  fine  carbon.  Regeneration 
is  controlled  by  hourly  determination  of  the  ap- 
parent density  of  the  carbon  -  it  decreases  with 
destruction  of  the  absorbed  organics  to  a  final  ap- 
parent density  of  0.49.  Ash  content  is  also  moni- 
tored. Carbon  loss  has  averaged  less  than  10  per- 
cent per  regeneration  cycle.  Cost  to  regenerate  and 
make  up  one  pound  of  carbon  was  only  one-sixth 
the  cost  of  virgin  carbon.  Regeneration  costs  are 
only  3.8  cents  per  one  thousand  gallons  of  effluent. 
(Bean-AWWARF) 
W72-09688 


DECONTAMINATION  OF  RADIOACTIVE 
AQUEOUS  EFFLUENT  BY  THE  CALCIUM-FE- 
RRIC PHOSPHATE  PROCESS, 

Australian  Atomic  Energy  Commission,  Coogee. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-09692 


MEASUREMENT    AND    CONTROL    OF    PAR- 
TICULATE MATTER  IN  FILTER  EFFLUENTS, 

Flint  Water  Utility,  Mich. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-09693 


A  METHOD  FOR  PREDICTING  THE  PER- 
FORMANCE OF  NATURAL  DRAFT  COOLING 
TOWERS. 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 

Copy  available  from  GPO  Sup  Doc,  $0.75; 
microfiche  from  NTIS  as  PB-210  125,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  December  1970.  69  p,  13 
fig,  3  tab,  7  ref.  EPA  Program  16130GKF  12/70. 

Descriptors:  'Cooling  towers,  'Cooling  water, 
•Thermal  pollution,  Thermal  powerplants,  Energy 
dissipation,  Evaporation,  Mathematical  models, 
Computer  programs,  'Model  studies,  'Forecast- 
ing. 
Identifiers:  'Natural  draft. 

A  method  that  does  not  assume  saturated  air  at  the 
top  of  the  packing  is  developed  for  analyzing  the 
performance  of  counterflow  and  crossflow  natural 
draft  cooling  towers.  Types  of  cooling  towers  and 
the  principles  of  operation  are  considered.  Sim- 
plified differential  equations  for  the  heat  and  mass 
transfer  relations  and  the  methods  of  integrating 
them  for  both  counterflow  and  crossflow  towers 
are  given.  A  large  number  of  integration  steps  is 
unnecessary.  Equations  for  estimating  the  pres- 
sure losses  in  the  tower  are  also  given.  Simplified 
flow  charts  using  these  integration  schemes  show 
how  the  computer  program  is  used  to  evaluate 
tower  performance.  The  computed  performance 
of  towers  of  various  heights  operating  in  moist  and 
in  dry  conditions  is  shown.  The  effect  of  inlet 
water  temperature  is  significant.  The  computed 
performance  of  a  given  tower  with  fixed  inlet 
water  temperature  is  shown  as  a  function  of  rela- 
tive humidity  and  dry  bulb  air  temperature.  The 
computer  program  and  instructions  for  its  use  are 
included.  (Eagle-Vanderbilt) 
W72-09726 


HAZELWOOD  POWER  STATION  -  DATA  COL- 
LECTION AND  ANALYSIS  OF  COOLING  POND 
PERFORMANCE, 

State  Electricity  Commission  of  Victoria,  (Aus- 
tralia). Hydrology,  Civil  and  Architectural  Dept. 
D.  M.  Thompson. 

Presented  at  4th  Australasian  Conference  on 
Hydraulics  and  Fluid  Mechanics,  Nov.  29-Dec  3, 
1971,  Monash  University,  Melbourne,  Australia. 
1 5  p,  9  fig,  7  ref. 


Descriptors:  'Water  temperature,  'Forecasting, 
Density  currents.  Instrumentation,  Surveys,  Wind 
velocity,  Intakes,  Mixing,  Mathematical  models, 
'Ponds,  'Thermal  pollution. 
Identifiers:  'Cooling  ponds,  Hazelwood  Power 
Station,  Throne  formula. 

The  Hazelwood  Power  Station,  of  1600  Mw  in- 
stalled capacity,  is  the  first  development  by  the 
State  Electricity  Commission  of  Victoria  to  use  an 
artificial  lake  for  cooling  purposes.  It  was  con- 
cluded as  a  result  of  temperature  and  flow  studies 
that  early  work  by  Throne  provides  a  rapid  method 
of  estimating  operating  temperatures,  but  his  as- 
sumption of  uniform  surface  temperature  results 
in  over-estimation  of  inlet  conaitions.  A  much 
closer  estimate  of  actual  operating  conditions  can 
be  obtained  by  dividing  the  pond  into  a  large 
number  of  stages,  however  interfacial  mixing  must 
be  taken  into  consideration.  The  sources  of  error 
in  the  present  method  of  analysis  are  in  the  estima- 
tion of  wind  velocity  over  the  pond  and  the  natural 
surface  temperature.  The  modified  Curtis  method 
predicted  the  inlet  water  temperatures  at  Hazel- 
wood  Power  Station  with  an  accuracy  of  plus  or 
minus  1.5  F.  (Upadhyaya-Vanderbilt) 
W72-09737 


AIR  COOLING  FOR  CONDENSATION  AND  EX- 
HAUST HEAT  REJECTION  IN  LARGE 
GENERATING  STATIONS, 

Maschinenfabrik  Augsburg-Nuernberg  A.G.,  Nu- 
remberg (West  Germany). 
H.  Heeren,  and  L.  Holly. 

Proceedings  of  the  American  Power  Conference, 
Vol  32,  April  21-23,  1970,  Illinois  Institute  of 
Technology,  Chicago,  p  579-594.  13  fig,  1  tab,  10 
ref. 

Descriptors:  'Cooling  towers,  'Heat  exchangers, 
Economics,  'Thermal  pollution,  Efficiencies, 
Temperature,  Automation,  'Cooling,  Condensers, 
Powerplants. 

Identifiers:  'Dry  cooling  tower,  'Spray  conden- 
sers, 'Circulating  pumps,  Turbine  exhaust.  Alu- 
minum fins. 

In  view  of  the  increasing  water  shortage  in  highly 
industrialized  countries,  dry  cooling  tower  instal- 
lations are  being  considered  as  an  attractive  solu- 
tion. Two  different  concepts  of  dry  cooling 
systems  are  air-cooled  surface  condensers,  known 
as  the  direct  system  and  spray  condensers  in  con- 
junction with  air-cooled  water-to-air  heat  exchan- 
gers, known  as  the  indirect  system.  It  is  believed 
that  large  diameter  piping  and  operational  difficul- 
ties impose  limitations  on  the  application  of  the 
direct  system  to  large  power  plants.  Spray  conden- 
sers, circulating  pump  units,  heat  exchanger  ele- 
ments and  cooling  towers  are  the  main  parts  of  the 
indirect  air  cooling  system  and  are  described  in 
detail.  The  experience  from  existing  units  and 
research  data  obtained  in  numerous  experiments 
have  demonstrated  the  feasibility  of  economical 
and  reliable  installations  of  this  type.  (Upadhyaya- 
Vanderbilt) 
W72-09738 


CONDENSER     SELECTION     FOR     VARIOUS 
COOLING  WATER  SYSTEMS, 
Commonwealth  Associates  Inc.,  Jackson,  Mich. 
R.  W.  Potts. 

Proceedings  of  the  American  Power  Conference, 
Vol.  32,  April  21-23,  1970.  Illinois  Institute  of 
Technology,  Chicago,  p  351-354, 1  tab. 

Descriptors:  Regulation,  Cooling  towers. 
Economics,  'Thermal  pollution,  'Condensers, 
'Design,  'Cooling,  Costs. 

Identifiers:  'Condenser  selection,  Cooling  ponds, 
Once-through  cooling 

The  significance  of  condenser  design  parameters 
as  affected  by  the  cooling  water  system  must  be 
adjusted  to  reflect  limits  imposed  by  regulations, 
as  well  as  economic  limits  imposed  by  the  system 
supplied.  Condenser  parameters  discussed  include 
number  of  passes,  quantity  of  surface,  quantity  of 
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cooling  water,  and  tube  diameter  and  material.  The 
different  cooling  systems  discussed  include  natu- 
ral sources  -  lakes,  rivers;  cooling  towers  -  natural 
draft,  mechanical  draft;  and  cooling  ponds  -  recir- 
culation, once  through.  For  estimating  operating 
costs  for  each  system,  heat  rate,  KW  adjustment 
for  maximum  peak  capability,  and  maintenance 
cost  must  be  considered.  With  all  the  above  fac- 
tors incorporated,  the  relative  costs  can  be 
analyzed  and  a  system  can  be  selected  to  meet  the 
objectives  of  economic  design,  coupled  with  con- 
servation of  natural  resources.  (Upadhyaya-Van- 
derbilt) 
W72-09739 


MODEL  STUDIES  AND  DESIGN  OF  THERMAL 
OUTFALL  STRUCTURES-QUAD-CITffiS 

NUCLEAR  PLANT, 

Iowa    Univ.,    Iowa    City.    Inst,    of    Hydraulic 

Research. 

S.  C.  Jain,  W.  W.  Sayre,  Y.  A.  Akyeampong,  D. 

McDougall,  and  J.  F.  Kennedy. 

TJHR  Report  No.  135,  September  1971.  101  p,  56 

fig,  5  ref. 

Descriptors:  'Heated  water,  'Model  studies, 
'Mixing,  Hydraulics,  Temperature,  Mathematical 
models,  River  flow,  Computer  programs,  Nuclear 
powerplants,  'Design,  'Outlets,  Structures, 
'Discharge  (Water),  Discharge  coefficient,  'Ther- 
mal pollution. 

Identifiers:  Thermal  outfall,  Quad-cities  Nuclear 
Plant,  Diffusers,  Similitude 

The  thermal-hydraulic  design  of  the  outfall  struc- 
ture for  the  condenser-water  discharge  from  two 
800  Mw  units  of  Quad-cities  Nuclear  Power  Plant, 
located  on  the  east  bank  of  the  Mississippi  River 
was  investigated.  2270  cfs  of  cooling  water  is  used 
and  returned  to  the  river  at  a  temperature  23  F 
above  ambient.  A  thermodynamic  energy  balance 
indicated  that  the  temperature  rise  criteria  could 
be  satisfied  only  if  the  condenser-water  discharge 
were  nearly  completely  mixed  with  the  river  flow. 
A  multiport  diffuser  buried  in  the  river  bed  was 
proposed.  Model  tests  demonstrated  that  the  ports 
inclined  at  an  angle  of  20  degrees  from  the 
horizontal  produced  no  river  bed  scouring.  Tests 
also  indicated  that  no  condenser  water  should  be 
discharged  within  about  800  feet  of  the  east  bank 
about  120  feet  of  the  west  bank.  Two  mathematical 
models,  programmed  for  computer  execution, 
were  used  to  predict  the  hydraulic  behavior  of  the 
manifold.  (Upadhyaya-Vanderbilt) 
W72-09740 


POWER     PLANT     SITING,     PERFORMANCE, 

AND    ECONOMICS    WITH     DRY    COOLING 

TOWER  SYSTEMS, 

Hudson  Products  Corp.,  Houston,  Tex. 

E.  C.  Smith,  and  M.  W.  Larinoff . 

Proceedings  of  the  American  Power  Conference, 

Vol.  32,  April  21-23,   1970.  Illinois  Institute  of 

Technology,  Chicago,  p  544-572,  38  fig,  2  tab,  16 

ref. 

Descriptors:  'Powerplants,  'Sites,  'Performance, 
Economics,  'Cooling  towers,  Turbines,  Tempera- 
ture, Condensers,  Costs,  History,  Fuels,  Trans- 
mission, 'Operating  costs,  'Thermal  pollution. 
Identifiers:  'Dry  cooling  towers,  Makeup  water, 
Condenser  pressure. 

The  dry  cooling  tower  system  allows  the  Utility 
System  Planning  Engineer  virtually  unlimited 
freedom  in  selecting  new  powerplant  sites,  or  in 
adding  to  existing  installations.  Optimization  stu- 
dies show  that  the  lowest  total  owning  and  operat- 
ing costs  with  dry  cooling  tower  systems  occur 
with  turbine  exhaust  pressure  in  the  range  of  8  in. 
Hg  abs  and  above.  Where  makeup  water  is  availa- 
ble, plant  costs  alone  generally  cannot  economi- 
cally justify  the  installation  of  a  dry  cooling  tower 
system.  Advantages  of  the  dry  cooling  system  in- 
clude elimination  of  winter  icing  and  fog  problems, 
reduction  of  land  acreage  requirements,  elimina- 
tion of  condenser  tube  leaks  which  contaminants 


boilerfeed  condensate,  reduction  of  the  con- 
densing-cooling  system  maintenance  cost  because 
of  its  'dry'  exterior  design  and  all-metal  construc- 
tion, and  reduction  of  field  erection  labor.  (Upad- 
hyaya-Vanderbilt) 
W72-09741 

5E.  Ultimate  Disposal  of  Wastes 


THE  POTENTIAL  CONTRIBUTION  OF 
DESALTING  TO  FUTURE  WATER  SUPPLY  IN 
NEW  MEXICO, 

Southwest  Research  Inst.,  San  Antonio,  Tex. 
For  primary  bibliographic  entry  see  Field  03A. 
W72-09306 


DISPOSAL  OF  SOLID  ALUMINUM  PROCESS 
WASTES  IN  THE  OCEAN, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09552 


THE  ROLE  OF  THE  U.S.  GEOLOGICAL  SUR- 
VEY IN  WASTE  DISPOSAL  MONITORING, 

Geological    Survey,     Washington,     D.C.     Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09616 


5F.  Water  Treatment  and 
Quality  Alteration 


INVESTIGATION    AND    MEASUREMENT    OF 
RADIUM  IN  RAMSAR  MINERAL  WATER, 

Tehran    Univ.    (Iran).    Dept.    of    Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09266 


WATER  TREATMENT  PLANT  STAGING  POL- 
ICY, 

Illinois  State  Water  Survey,  Urbana. 

K.  P.  Singh,  and  C.  G.  Lonnquist. 

Water  Resources  Bulletin,  Vol  8,  No  2,  p  239-249, 

April  1972. 6  fig,  8  ref. 

Descriptors:    'Discount   rates,    'Water  demand, 
'Growth  rates,  'Water  treatment,  'Model  studies, 
'Optimization,  'Operations  research. 
Identifiers:    'Treatment   plant   staging,    'Staging 
policies,  'Staging  design  efficiency. 

In  designing  a  water  treatment  facility  for  an  area 
where  water  requirements  are  expected  to  in- 
crease with  time,  questions  as  to  the  initial  size  of 
the  treatment  plant  and  the  timing  of  capacity  ad- 
ditions and/or  replacements  over  the  period  of 
study  or  time  horizon  must  be  answered  in  the 
context  of  an  optimal  staging  policy.  Various  stag- 
ing policies  are  investigated  to  find  the  most 
economical.  A  high  magnitude  of  percent  savings 
can  be  achieved  by  adopting  a  staging  instead  of  a 
no-staging  policy.  Percent  savings  are  dependent 
upon  a  host  of  parameters  which  must  be  evalu- 
ated for  the  particular  situation;  parameters  are 
listed  and  evaluated  in  terms  of  this  study.  A  com- 
puter program,  written  to  yield  the  optimum  stag- 
ing periods,  is  presented.  Results  indicate  that 
plant-staging  design  efficiency  has  a  significant  ef- 
fect on  percent  savings.  Optimum  percent  savings 
for  a  given  growth  rate  of  water  requirement 
decrease  with  reduction  in  discount  rate  and/or  the 
initial  water  requirement.  Optimum  savings  are 
greater  for  treatment  plants  with  longer  service 
life,  which  is  indicative  of  better  treatment  plant 
design.  (Bell-Cornell) 
W72-09289 


IODINE  COLORIMETER. 

Beckman  Instruments,  Inc.,  Fullerton,  Calif.  Ad- 
vanced Technology  Operations. 
For  primary  bibliographic  entry  see  Field  05 A. 


W72-09322 


MAGNESIUM  CARBONATE,  A  RECYCLED 
COAGULANT  FOR  WATER  TREATMENT. 

Gainsville  Dept.  of  Public  Utilities,  Fla. 

Copy  available  from  GPO  Sup  Doc,  $1.00; 
microfiche  from  NTIS  as  PB-209  938,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  June  1971.  106  p,  21  fig, 
39  tab,  93  ref.  EPA  Program  12120,  ESW  06/71. 

Descriptors:  'Magnesium  carbonate,  'Coagula- 
tion, 'Chemical  precipitation,  'Lime,  Color,  Tur- 
bidity, Alkalinity,  Hardness  (Water),  Sludge,  Fil- 
tration, Clays,  Hydrogen  ion  concentration.  Car- 
bon dioxide,  Flotation,  Cost  analysis,  'Water 
treatment. 
Identifiers:  'Alum. 

Laboratory  investigations  into  the  use  of  magnesi- 
um carbonate  instead  of  alum  for  coagulation  have 
demonstrated  that  the  magnesium  carbonate 
system  produces  a  treated  water  with  superior 
characteristics  compared  to  water  treated  with 
alum.  Both  turbidity  and  organic  color  removals 
were  comparable  for  both  processes,  and  the  floes 
formed  by  the  magnesium  carbonate  process  were 
larger  and  heavier  than  alum  floes  with  better  set- 
tling characteristics.  The  process  involves  the  use 
of  the  magnesium  carbonate  as  a  coagulant  and 
lime  is  added  to  precipitate  gelatinous  Mg  (OH)2. 
The  sludge,  composed  of  a  slurry  of  Mg  (OH)2, 
CaC03,  and  clay  is  carbonated  and  the  Mg  (OH)2 
selectively  and  completely  dissolved.  Recycle 
after  filtering  allows  re-use  of  both  the  magnesium 
carbonate  and  the  sludgewater.  CaC03  can  also  be 
recovered  easily  in  large  plants  or  landfilled  at 
small  ones.  An  optimal  dosage  relationship  deter- 
mined for  17  natural  waters  is:  Optimum  Mg- 
C03.3H20  dosage  (mg/1)  =  8.33  +  .03  (turbidity- 
mg/.l)  +  0.46  (organic  color-mg/1)  .03  (total  al- 
kalinity-mg/1)  +  .14  (total  hardness-mg/1).  Chemi- 
cal treatment  costs  for  most  waters  can  be  sub- 
stantially reduced  using  this  system,  while  the 
quality  of  treated  water  will  be  superior  to  the 
quality  of  alum-treated  water.  (Lowry-Texas) 
W72-09387 


CRYSTAL  SEED  CONDITIONING  OF  CALCI- 
UM CARBONATE  SLUDGE, 

Auburn  Univ.,  Ala. 

R.  H.  Wynne,  Jr. 

M.Sc.  Thesis,  August  27, 1971. 68  p,  7  fig,  8  tab,  29 

ref.  OWRR  A-024-ALA  (1). 

Descriptors:  'Water  treatment,  'Sludge,  'Crystal 
growth,  Calcium  carbonate,  Hardness  (Water), 
Chemical  precipitation,  Separation  techniques, 
Sedimentation,  Filtration,  Suspended  solids,  Mix- 
ing, Shear,  Laboratory  tests,  Analytical 
techniques,  Waste  water  treatment. 
Identifiers:  'Crystal  seed  conditioning,  'Specific 
resistance,  'Sludge  volume  index,  Filterability, 
Settleability. 

Addition  of  seed  crystals  of  settled  sludge  back 
into  raw  municipal  water  prior  to  treatment, 
known  as  crystal  seeding,  was  investigated  on  a 
laboratory  scale  using  calcium  carbonate  sludges. 
Variables  investigated  included  crystal  seed 
dosage,  mixing  rate,  and  number  of  recycles  of  the 
sludge.  Effects  of  the  seeding  on  filterability  were 
evaluated  using  a  Buchner  funnel  to  measure 
specific  resistance,  and  the  effects  of  seeding  on 
sludge  settleability  were  evaluated  in  terms  of  the 
sludge  volume  index  (SVI).  Optimum  value  for 
number  of  recycles  of  the  sludge  was  established 
at  3,  and  any  further  recycle  was  of  no  additional 
benefit.  Optimum  specific  resistance  was  obtained 
at  a  50%  return  sludge  dosage,  and  optimum  SVI 
reduction  was  obtained  at  25%.  A  200  rpm  mixing 
rate  produced  optimum  specific  resistance  in  both 
seeded  and  unseeded  samples,  and  a  300  rpm  mix- 
ing rate  produced  optimum  SVI  reduction  in  both 
samples.  All  results  obtained  appeared  to  follow 
the  accepted  theories  relating  to  crystal  growth 
processes.  (Lowry-Texas) 
W72-09392 


89 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


1  •*•"' 
•  »«' 


!Sp 


:ae 

ioe: 

:*» 

:Sr 

I 

ict 


1  «15' 
.i  Hi 


FILTRATION      OF     WATER      AND      WASTE- 
WATER, 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09393 


THE  EFFECT  OF  CHLOROFORM  IN  SEWAGE 
ON  THE  PRODUCTION  OF  GAS  FROM 
LABORATORY  DIGESTERS, 

Middle  Lee  Regional  Drainage  Scheme  (England). 
For  primary  bibliographic  entry  see  Field  OSD. 
W72-09398 


BIOCHEMICAL  PROCESS, 

Bacti  Products,  Inc.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09502 


UNDERSTANDING  TURBHHTY  MEASURE- 
MENT, 

Hach  Chemical  Co.,  Ames,  Iowa. 

C.  C.  Hach. 

Industrial  Water  Engineering,  Vol.  9,  No.  2,  p  18- 

22,  February/March  1972. 9  fig. 

Descriptors:  'Turbidity,  'Instrumentation,  Filtra- 
tion, Coagulation,  Filters,  Monitoring,  Water  anal- 
ysis, 'Water  treatment. 

Identifiers:  'Turbidimeters,  Standard  methods, 
Formazin,  Nephelometers,  Absorptometers, 
Raleigh  ratio,  Jackson  turbidity  units,  Photoelec- 
tric turbidimeters,  Formazin  turbidity  units. 

Since  satisfactory,  low-range  turbidimeters 
became  available  around  1958,  turbidity  measure- 
ment has  become  the  best  available  index  for 
dosage  control  of  clarification  chemicals  in  water 
treatment.  The  development  of  turbidimeters  and 
their  capabilities  and  limitations  are  discussed. 
The  Jackson  Turbidimeter,  the  earliest  developed 
and  still  in  use,  has  a  usable  range  only  above  25 
JTU  (Jackson  Turbidity  Units)  and  does  not  mea- 
sure fine  particles  of  suspended  matter.  This  in- 
strument uses  a  candle  flame  as  a  light  source. 
Two  types  of  photoelectric  turbidimeters,  the 
nephelometer  and  the  absorptometer,  use  an  in- 
candescent lamp  for  light  and  to  measure  fine  par- 
ticles. The  nephelometer  is  very  sensitive  for  mea- 
suring small  turbidities,  the  absorptometer  is  not. 
There  are  two  serious  problems  in  turbidity  mea- 
surement. First  is  a  misunderstanding  of  the  rela- 
tionship of  suspended  matter  to  measured  turbidi- 
ty. Even  where  a  succession  of  measurements  are 
made  on  the  same  turbidimeter,  many  samples  do 
not  exhibit  a  linear  relationship  between  mg/1 
suspended  matter  and  FTU  (Formazin  Turbidity 
Unit)  turbidity.  Second,  different  types  of  tur- 
bidimeters, when  standardized  on  the  same  tur- 
bidity standard,  usually  give  far  different  readings 
when  used  to  measure  the  turbidity  of  a  sample 
containing  another  turbidity  substance.  (Mortland- 
BatteUe) 
W72-09671 


MECHANISM  OF  HYDROGEN  ION  BUFFER- 
ING IN  NATURAL  WATERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  En- 
gineering. 

W.  J.  Weber,  Jr.,  and  W.  Stumm. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  55,  No.  12,  p  1553-1578,  December  1963. 
9  fig,  3  tab,  14ref. 

Descriptors:  'Water  treatment,  'Hydrogen  ion 
concentration,  'Natural  streams,  'Photosynthes- 
is, Coagulation,  Erosion,  Aeration,  Corrosion,  Ion 
exchange. 

Identifiers:  'Buffer  components,  Biologic  respira- 
tion. 

Natural  and  synthetic  processes,  such  as 
photosynthesis,  biologic  respiration,  aeration,  ero- 
sion, corrosion,  mineral  dissolution,  ion- 
exchange,  metal  ion  coagulation,  and  chlorination 
affect  hydrogen  ion  concentration  in  natural  water 
systems.  The  relative  significance  of  the  principal 


buffer  components,  and  manner  in  which  they  act 
to  regulate  pH  is  discussed.  Mathematical  expres- 
sions with  which  quantitative  evaluations  of 
chemical  systems  can  be  made  have  been  derived. 
Conceptual  definitions  of  alkalinity  and  acidity  are 
presented  and  their  respective  roles  delineated. 
(Bean-AWWARF) 
W72-09687 


PLANT  SCALE  REACTIVATION  AND  REUSE 
OF  CARBON  DM  WASTEWATER  RECLAMA- 
TION, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09688 


THE  APPLICATION  TO  EXISTING  PLANT  OF 
RECENT  DEVELOPMENTS  IN  WATER  FIL- 
TRATION, 

Newcastle  and  Gateshead  Water  Co.,  Newcastle- 
upon-Tyne  (England). 
A.T.Palin. 

Journal  of  the  Institution  of  Water  Engineers,  Vol. 
20,  No.  7,  p  472-476,  Oct.  1966.  1  tab,  4  ref. 

Descriptors:  'Water  treatment,  Sanitary  engineer- 
ing,   'Filtration,    'Design,    Coagulation,    'Elec- 
trolytes, Turbidity,  Treatment  facilities,  'Filters. 
Identifiers:    Anthracite-sand    filters,    Microfloc, 
Sludge  blanket,  Filter  runs,  'Polyelectrolytes. 

The  application  of  polyelectrolytes  to  existing 
plants,  and  their  use  with  an  anthracite-sand  filter 
are  described.  While  variations  between  individual 
plants  remain,  the  general  approach  to  water  treat- 
ment should  be  along  the  following  lines: 
Microfloc  alum  dosing;  Present  sedimentation 
basins  serving  as  reaction  chambers  for  floe 
development  to  the  micro-stage  and  no  further; 
higher  throughputs;  Regular  de  sludging  of  such 
basins  discontinued;  the  sludge  blanket  approach 
abandoned;  Polyelectrolytes  applied  as  filter  aids; 
greatly  increased  filter  rates  with  gradual  conver- 
sion from  sand  to  anthracite-sand  of  the  rapid 
gravity  filters;  pressure  filters  to  receive  further 
consideration  at  a  later  stage.  The  influence  of  raw 
water  quality  appears  to  depend  largely  upon  its 
turbidity.  With  clear  waters  a  substantial  reduction 
in  alum  dosing  is  generally  to  be  expected.  More 
turbid  and  highly  colored  waters  require  treatment 
at  a  level  nearer  the  normal  coagulating  dose  when 
some  degree  of  flocculation  and  settlement  may 
occur.  In  extreme  conditions  it  may  be  desirable  to 
reduce  the  applied  load  since  filter  runs  even  with 
anthracite-sand  filters  could  otherwise  become  un- 
practically short.  A  reappraisal  of  the  laboratory 
and  works  control  procedures  suggests  itself  in 
connection  with  the  new  techniques.  (Bean-AW- 
WARF) 
W72-09689 


THE  OZONIZATION  OF  TURRET  AND  OTHER 
SCOTTISH  WATERS, 

Babtie,  Shaw  and  Morton,  Glasgow,  (Scotland). 
R.  M.  Campbell,  and  M.  B.  Pescod. 
Journal  of  the  Institution  of  Water  Engineers,  Vol. 
19,  No.  2,  p  101-125,  March  1965.  13  fig,  3  tab,  16 
ref.  Discussion  p  126-162. 

Descriptors:  'Water  treatment,  'Ozone,  Disinfec- 
tion, Color,  Taste,  Manganese,  Organic  matter, 
Turbidity,  Surface  waters,  Economics,  Hydrogen 
ion  concentration,  'Pilot  plants. 
Identifiers:  'Microstraining. 

Results  obtained  on  various  waters  by  applications 
of  microstraining  and  ozoniation  are  described. 
The  pilot-planet  studies  at  Loch  Turret  proved  the 
effectiveness  of  ozone  in  reducing  color  naturally 
present  in  a  raw  upland  water,  with  certain  in- 
cidental advantages;  the  combination  of  micros- 
training  and  ozonation  proved  a  practical  proposi- 
tion, not  the  least  on  economic  grounds.  On  four 
other  waters  it  was  possible  at  all  times  to  effect  a 
marked  improvement  through  complete  disinfec- 
tion, taste  removal  and  a  substantial  reduction  in 


color.  Water  from  one  reservoir  after  a  period  of 
stratification  could  not  be  suitably  treated  by  the 
process  due  to  the  presence  of  turbidity  and  man- 
ganese. Treatment  with  ozone  was  not  economical 
feasible  for  one  upland  water,  highly  coloured,  as 
was  also  true  of  another  water  with  high  organic 
content.  Turbidity  and/or  high  iron  and  manganese 
in  the  raw  water  made  the  treatment  prohibitive, 
while  low  pH  and  high  color  giving  rise  to  high 
ozone  demand  and  power  costs  would  be  restric- 
tive. (Extended  discussion  by  various  authors 
more  than  doubles  the  length  of  text).  (Bean-AW- 
WARF) 
W72-09690 


USE  OF  ACID-TREATED  SODIUM  SILICATE 
IN  COAGULATION, 

Chicago  Dept.  of  Water  and  Sewers,  111. 
J.  R.  Baylis,  and  A.  E.  Mrva. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  55,  No.  12,  p  1536-1552,  December  1963. 
3  fig,  2  tab,  5  ref. 

Descriptors:  'Water  treatment,  'Microorganisms, 
'Coagulation,  Flocculation,  Sedimentation,  'Sil- 
icates, Winter,  Illinois. 

Identifiers:  'Aluminum  sulfate,  Activated  silica, 
Coagulant  aids,  Chicago  (111). 

The  use  of  sodium  silicate  in  coagulation,  experi- 
mental work  at  Chicago,  and  the  preparation, 
storage,  feeding  and  control  of  silicate,  are 
discussed.  When  the  South  District  plant  was  con- 
structed 1938-47,  silicate  treatment  was  provided. 
It  has  been  useful  in  the  winter  months,  because  of 
periods  of  weak  coagulation.  In  the  first  few  years 
treatment  was  needed  for  periods  of  1-3  months  or 
more,  generally  when  the  micro-organisms  were 
low  in  count.  In  the  past  few  years  such  organisms 
have  been  so  abundant  in  the  winter  months  that 
there  has  been  little  need  for  silicate.  From  the 
start  of  operation,  the  plan  has  been  to  use  silicate 
only  when  needed  to  prevent  floe  passing  filters, 
and  to  use  only  such  quantities  as  were  needed  to 
prevent  such.  Consequently  use  has  been  low.  The 
use  of  silicate  decreases  the  alum  requirement, 
hastens  the  rate  of  settling  and  strengthens  the 
coagulation.  (Bean-AWWARF) 
W72-09691 


DECONTAMINATION  OF  RADIOACTIVE 
AQUEOUS  EFFLUENT  BY  THE  CALCIUM-FE- 
RRIC PHOSPHATE  PROCESS, 

Australian  Atomic  Energy  Commission,  Coogee 
C.  R.  Frost. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  55,  No.  5,  p  581-586,  May  1963.  4  tab,  4 
ref. 

Descriptors:  'Water  treatment,  'Radioactivity, 
'Sludge,  'Calcium,  'Phosphates,  Hydrogen  ion 
concentration,  Lime,  'Sludge  treatment. 
Identifiers:  'Ferric  chloride.  Decontamination, 
Sludge  blanket. 

Decontamination  of  low  level  radioactive  wastes 
in  a  sludge  blanket  clarif ier  has  been  accomplished 
by  simultaneous  precipitation  of  calcium  and  fer- 
ric phosphates  in  the  wastes.  High  concentrations 
of  dosing  ions  made  chemical  costs  much  greater 
than  alternative  processes  such  as  precipitation  by 
aluminum  hydroxide.  Experiments  are  reported 
utilizing  dosages  of  ions  approximately  half  those 
previously  used,  also  runs  utilizing  the  full  dosages 
previously  found  effective.  With  the  full  dosages 
of  P04,  Ca,  and  Fe3  ions,  complete  precipitation 
can  be  achieved  at  pH  9.5.  Dosing  with  ion  concen- 
trations of  approximately  half  will  not  appreciably 
reduce  the  effectiveness  of  the  process.  The  calci- 
um and  ferric  phosphate  process  can  effect  a 
greater  than  70%  removal  of  uranyl  and  strontium 
ions  and  mixed  fission  products,  but  cesium 
removal  is  poor.  (Bean-AWWARF) 
W72-09692 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


MEASUREMENT    AND    CONTROL    OF    PAR- 
TICULATE MATTER  IN  FILTER  EFFLUENTS, 

Flint  Water  Utility,  Mich. 
R.  M.  Harwood. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  55,  No.  4,  p  487-489,  April  1963. 1  ref . 

Descriptors:  'Water  treatment,  'Filtration,  'Al- 
gae, 'Water  quality,  'Activated  carbon,  'Elec- 
trolytes, Filters,  'Analytical  techniques. 
Identifiers:  'MilUpore  filters. 

The  search  for  improved  quality  puts  more  and 
more  emphasis  on  measurment  and  control.  Type 
AA  milipore  filters,  pore  size  0.8  microns  with  9.6- 
sq  cm  filter  area  and  suction  equal  to  12  in.  mercu- 
ry column  are  used,  to  measure  materials  in  the  ef- 
fluent of  filters.  The  most  rapid  method  for  detec- 
tion and  analysis  is  the  simple  patch  test.  The  filter 
cake  is  mounted  and  compared  with  previous  sam- 
ples collected  from  the  same  system.  The  particu- 
late discoloration  of  the  filter  is  a  rough  indication 
of  the  cleanliness  of  the  sample.  For  algae  count 
the  filter  is  washed  and  subjected  to  microscopic 
counting,  reported  in  organisms  per  gallon.  The 
dry  filter  may  be  placed  on  the  microscope  stage 
for  direct  counting  of  particles  by  reflected  light. 
Carbon  and  floe  particles  can  be  visually 
identified.  Time  of  flow  through  the  membrane 
filter  will  indicate  the  filterability.  Most  of  the 
algae  forms  in  the  raw  water  may  appear  on  the 
membrane  filter,  also  fines  of  the  activated  car- 
bon. Polyelectrolytes  may  be  useful  in  reducing 
penetration  in  the  plant  filters.  (Bean-AWWARF) 
W72-09693 


RESEARCH  ON  ALGAL  ODOR, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 
T.  E.  Maloney. 

Journal  of  the  American  Water  Work  Association, 
Vol.  55,  No.  4,  p  481-486,  April  1963.  1  fig,  2  tab,  3 
ref. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Algae,  'Odor,  Hydrogen  ion  concentration. 

Preliminary  studies  in  research  on  the  role  of  algae 
in  causing  odors  in  water  supplies  are  presented. 
Investigations  carried  out  with  chlorococcum,  a 
unicellular  green  alga,  in  pure  culture  indicate  that 
the  odoriferous  material  is,  for  the  most  part, 
retained  within  the  cells  until  their  death  or  disin- 
tegration. The  odor  produced  by  this  alga  in- 
creased notably  under  experimental  conditions  in 
the  acidic  pH  range.  Fractionization  of  disin- 
tegrated algal  cells  revealed  that  a  number  of 
chemical  compounds  are  involved  in  the 
odoriferous  material.  (Bean-AWWARF) 
W72-09694 


STOICHIOMETRY  OF  THE  COAGULATION 
OF  COLOR-CAUSING  ORGANIC  COMPOUNDS 
WITH  FERRIC  SULFATE, 

Florida  Univ.,  Gainesville.  Dept.  of  Chemistry. 
A.  P.  Black,  J.  E.  Singley,  G.  P.  Whittle,  and  J.  S. 
Maulding. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  55,  No.  10,  p  1347-1366,  Oct.  1963.  16 
fig,  4  tab,  22  ref. 

Descriptors:  'Water  treatment,  'Color,  'Organic 
matter,   'Coagulation,  Hydrogen  ion  concentra- 
tion, Zeta  potential,  Iron,  Stability,  'Sulfates. 
Identifiers:  Ferric  coagulant. 

A  method  has  been  developed  for  determination  of 
the  optimum  conditions  for  the  removal  of  organic 
color  from  relatively  soft  colored  waters  with  fer- 
ric sulfate.  The  two  variables  that  must  be  con- 
trolled are  coagulation  pH  and  ferric  sulfate  dose, 
both  of  which  can  be  predicted  with  considerable 
accuracy  from  the  raw-water  color.  Ferric  sulfate 
is  a  very  effective  coagulant  for  removal  of  or- 
ganic color.  For  each  colored  water  there  is  a 
broad  specific  range  of  acid  pH  values  and  ferric 
sulfate  doses  within  which  most  of  the  color  is 


removed.  In  contrast  to  alum,  the  maximum  color 
removal  does  not  occur  at  zero  mobility.  The 
water  must  be  stabilized  at  pH  greater  than  6.0  be- 
fore filtration  for  maximum  removal  of  color  and 
iron.  (Bean-AWWARF) 
W72-09695 


STUDIES  ON  ACTINOMYCETES  AND  THEIR 
ODORS, 

Cincinnati  Univ.,  Ohio.  Dept.  of  Biological 
Sciences. 

A.  H.  Ramano,  and  R.  S.  Safferman. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  55,  No.  2,  p  169-176,  February  1963.  6 
tab,  16  ref. 

Descriptors:  'Water  treatment,  'Actinomycetes, 
'Odor,  'Activated  carbon,  'Chloride,  Hydrogen 
ion  concentration. 

Water  and  mud  samples  were  employed  in  isolat- 
ing actinomycetes  from  several  rivers  and  lakes. 
Populations  studies  indicated  relatively  few  ac- 
tinomycetes in  the  water  but  large  numbers  in  the 
mud.  The  Streptomyces  isolates  produced  more 
intense  earthy  odors  than  did  the 
Micromonospora,  therefore  Streptomyces 
griseoluteus  IM  3718  was  chosen  for  further  study. 
Concentrates  of  the  pure  cultures  had  threshold 
odor  numbers  in  the  billions.  Odors  typical  of 
these  were  also  demonstrated  in  soil  samples,  and 
the  odoriferuus  materials  were  readily  washed 
from  the  soil.  Chemical  structures  of  the 
oderiferous  concentrates  are  yet  unknown.  All 
evidence  thus  far  merely  implicates  the  actino- 
mycetes as  a  source  of  earthy  odor  in  water  sup- 
plies. When  concentrates  were  treated  with 
chlorine,  slight  decreases  in  odor  intensity  oc- 
curred. On  the  other  hand  10  ppm  of  activated  car- 
bon was  highly  efficient  in  reduction  of  the  odors. 
The  addition  of  1  ppm  chlorine  to  spore  suspen- 
sions of  actinomycetes,  buffered  to  pH  7.5,  was 
effective  in  preventing  their  development.  (Bean- 
AWWARF) 
W72-09696 


MYCOBACTERIA  OF  SEWAGE  WATER  AND 
SEDIMENT,  (IN  FRENCH), 

Institut  Pasteur,  Lille  (France).  Laboratoire  d'- 

Hydrobiologie. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09777 
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THE  ECONOMIST'S  APPROACH  TO  POLLU- 
TION AND  ITS  CONTROL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Economics. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-09145 


ECONOMIC   INFORMATION    FOR   ENVIRON- 
MENTAL QUALITY  MANAGEMENT, 

Consortium  of  Universities,  Washington,  D.  C. 

Urban  Transportation  Center. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-09147 


ROLE  OF  THE  SOIL  CONSERVATION  SER- 
VICE IN  DESIGN  OF  FEEDLOT  WASTE 
MANAGEMENT  FACILITIES, 

Soil  Conservation  Service,  Lincoln,  Neb. 
D.  R.  Vallicott. 
(1970),  2  p. 

Descriptors:  'Farm  wastes,  'Design  criteria,  Con- 
struction costs,  Cost  sharing,  'Standards,  Runoff, 
Government  supports. 

Identifiers:  'Feedlot  runoff,  'Soil  Conservation 
Service,  Runoff  control. 


The  Soil  Conservation  Service  works  with  farmers 
and  ranchers  in  the  planning  and  installation  of  soil 
and  water  conservation  practices  on  their  farms  or 
ranches  and,  since  feedlot  runoff  control  can  be 
effected  by  the  installation  of  a  system  of  conser- 
vation practices,  it  comes  within  the  scoope  of  Soil 
Conservation  Service  responsibility.  Assistance  to 
the  farmer  or  rancher  comes  from  three  sources: 
the  Extension  Service,  the  Soil  Conservation  Ser- 
vice, ami  the  Agricultural  Stabilization  and  Con- 
servation Service  for  cost  sharing  where  applica- 
ble The  Soil  Conservation  Service  has,  based  on 
its  knowledge  in  the  design  and  performance  of 
certain  conservation  practices,  prepared  an  En- 
gineering Standard  and  Specification  for  what  has 
been  termed  'Feedlot  Runoff  Control'.  The  stan- 
dard has  been  prepared  using  what  are  considered 
proven  methods  and  procedures.  It  is  anticipated 
that  improvements  will  be  made  as  other  methods 
and  procedures  are  proven  to  be  sound.  (Dorland- 
Iowa  State) 
W72-09149 


ALTERNATIVES  FOR  WASTE  MANAGEMENT 
FOR  OPEN  BEEF  FEEDLOTS, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 
Agricultural  Engineering. 
A.  F.  Butchbaker,  J.  E.  Garton,  G.  W.  A. 
Mahoney,  M.  D.  Paine,  and  A.  Wetmore. 
Paper  number  SWR  71-403  presented  at  1971  An- 
nual Meeting  Southwest  Region  of  the  American 
Society  of  Agricultural  Engineers,  Sequoyah  State 
Park,  Oklahoma.  April  1-2,  1971.  20  p,  3  fig,  1  tab, 
16  ref.  FWQA  Grant  13040  FXG. 

Descriptors:  'Farm  wastes,  'Runoff,  'Solid 
wastes,  Confinement  pens,  Disposal,  Farm 
lagoons,  'Waste  disposal,  Cattle,  Cost  com- 
parisons, 'Waste  storage,  'Design  criteria, 
Feedlots. 

Identifiers:  'Cattle  feedlots,  Runoff  treatment, 
Mechanical  removal. 

During  the  1960's,  the  number  of  fed  cattle  mar- 
keted in  the  United  States  increased  from  13  mil- 
lion to  25  million.  This  increase  in  fed  cattle 
produced  resulted  in  a  corresponding  increase  in 
waste  production.  Daily  manure  production  of  a 
beef  animal  is  about  6%  of  his  body  weight.  The 
object  was  to  develop  open  beef  feedlot  design 
criteria  to  minimize  pollution  from  runoff  wastes 
and  to  facilitate  handling  of  solid  and  liquid  animal 
waste  and  to  examine  alternative  feedlot  waste 
disposal  systems  to  determine  minimum  cost 
systems  for  effective  waste  disposal.  Six  systems 
of  waste  handling  were  investigated;  tractor  loader 
and  dump  truck,  commercial  loader  and  dump 
truck,  tractor  loader  and  pull  spreader,  commer- 
cial loader  and  spreader  truck,  rotary  scraper,  and 
an  elevating  scraper.  Several  types  of  runoff  con- 
trol systems  were  also  investigated;  solids  settling 
and  detention,  solids  settling  and  lagoon,  detention 
and  lagoon,  detention  pond  only,  broad  base  de- 
tention, and  batch  detention.  The  characteristics 
of  the  solid  waste  material  and  the  changes  it  un- 
dergoes during  storage  in  a  feedlot  were  also  stu- 
died. (Dorland-Iowa  State) 
W72-09150 


PHOTOGRAPHIC  STUDffiS  OF  THE  DUNGING 
BEHAVIOR  OF  PIGS  US  CONFINEMENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

J.  P.  Hultgren,  and  T.  E.  Hazen. 
Paper  number  MC  71-101  presented  at  the  1971 
Mid-Central  Meeting  of  the  American  Society  of 
Agricultural    Engineers,    St.    Joseph,    Missouri, 
April  16-17,  1971.  15  p,  5  fig,  1  tab,  10  ref. 

Descriptors:  'Farm  wastes,  'Animal  behavior, 
'Design  criteria,  Hogs,  Training,  Environmental 
effects,  Light  intensity,  Temperature,  Photog- 
raphy, Confinement  pens,  'Odor. 
Identifiers:  Dunging  behavior,  Time-lapse  photog- 
raphy, Statistical  analysis. 


91 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


iS 

tlln 

,  m 


!Sg 


CS: 

:sca 
i 

Mi 

125 

5tt. 


Each  year  in  the  United  States,  an  increasingly 
larger  volume  of  hogs  are  produced  in  confine- 
ment. Greater  and  greater  emphasis  is  being  placed 
on  the  control  of  offensive  odors.  Pen  and  pig 
cleanliness  are  important  in  odor  control.  Both  are 
largely  dependent  on  defecation  behavior  and 
feces  placement.  A  research  project  was  initiated 
to  determine  if  pigs  had  a  predictable  defecation 
pattern  and  what  housing  design  factors  might  in- 
fluence this  behavior.  Time-lapse  photographic 
observations  on  180  pigs  indicated  that  they  spend 
an  average  of  81.1  percent  of  each  24-hour  period 
sleeping,  7.6  percent  standing,  10.0  percent  eating, 
0.9  percent  drinking,  and  0.4  percent  defecating. 
Tested  for  effect  on  the  dunging  behavior  were  3 
levels  each  of  air  temperature  and  lighting,  and  3 
locations  of  air  placement.  When  statistically 
analyzed,  the  treatment  differences  were  seldom 
significant.  The  pigs  developed  some  established 
activity  patterns,  however,  which  provide  a  basis 
for  improved  building  design  and  sanitation.  (Dor- 
land-Iowa  State) 
W72-09153 


THE  NATION'S  RIVERS, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

M.G.Wolman. 

Science,  Vol  174,  No  4012,  p  905-918,  Nov  1971.  9 

fig,  7  tab,  68  ref. 

Descriptors:  'Water  pollution,  'Water  quality, 
•Rivers,  Bibliographies,  Hydrologic  data.  Dis- 
solved oxygen,  Pesticides,  Biochemical  oxygen 
demand,  Dissolved  solids,  Sediments,  Tempera- 
ture, Radioactivity,  Sewage  treatment.  Pollution 
abatement. 
Identifiers:  Environmental  quality. 

Problems  are  encountered  in  appraising  trends  in 
water  and  river  quality.  Water  pollution  is  often 
defined  subjectively  as  any  impairment  of  water 
for  beneficial  purposes,  or  any  change  objectiona- 
ble to  the  public,  or  any  deterioration  of  water 
quality.  Such  definitions  describe  public  attitudes 
toward  environmental  quality,  and  provide  incen- 
tives for  public  action.  Evaluating  alternative  ways 
of  combating  observed  water  and  river  deteriora- 
tion requires  objective  measurements  to  describe 
the  conditions  and  relate  them  to  technological 
measures  appropriate  to  water  resources  manage- 
ment. Few  studies  of  quality  of  the  Nation's  rivers 
have  been  directed  toward  determining  changes  in 
specific  parameters  over  long  periods.  Statistics 
are  inadequate  because:  U  S  hydrologic  records 
are  short;  analysis  techniques  have  changed  over 
the  years;  changes  in  location  or  frequency  of 
water  quality  observations  may  distort  records; 
correlations  of  water  and  river  quality  with 
hydrologic  behavior  are  not  available;  knowledge 
of  natural  background  is  essential  in  detecting  and 
measuring  trends;  and  explanation  of  water  quality 
changes  requires  knowledge  of  the  economy  and 
land  use  of  the  area.  (USBR) 
W72-09188 


standards  on  major  rivers.  Whether  surface  aera- 
tors or  bottom  air  diffusers  are  applicable  to  a 
given  site  depends  primarily  upon  requirements  of 
navigation.  Spacing  of  aerator  sites  would  require 
an  analysis  of  dispersion  characteristics  and 
biochemical-oxygen-demand  regimen.  On  critical 
areas  of  the  Delaware  estuary,  estimated  costs  of 
obtaining  the  last  milligram  per  liter  of  dissolved 
oxygen  by  river  aeration  are  less  than  one-third  of 
the  costs  of  obtaining  the  same  objective  through 
waste  treatment  only.  Lower  costs  may  result 
from  using  pure  oxygen  dispersers,  but  this  possi- 
bility apparently  has  not  been  fully  explored.  Con- 
siderable institutional  barriers  must  be  overcome 
prior  to  changing  from  a  system  of  treatment  only 
to  a  system  of  treatment  supplemented  by  in- 
stream  aeration.  (USBR) 
W72-09196 


USE    OF    GENERAL    EQUILIBRIUM    IN    RE- 
GIONAL WATER  RESOURCE  PLANNING. 

Georgetown  Univ.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09228 


SYSTEMS  ANALYSIS  FOR  WATER  QUALITY 
MANAGEMENT  -  SURVEY  AND  ABSTRACTS. 

Enviro  Control,  Inc.,  Washington,  D.C. 

Copy  available  from  GPO  Sup  Doc,  $1.75; 
microfiche  from  NTIS  as  PB-209  894,  $0.95.  En- 
vironmental Protection  Agency,  Water  Quality  Of- 
fice, September,  1971.  92  ref.  EPA  Program  SOI 
09/71. 

Descriptors:  'Systems  analysis,  'Water  quality, 
'Water  management  (Applied),  'Model  studies. 
Legal  aspects,  Social  aspects,  Economics,  Ef- 
fects, Evaluation,  Physical  properties.  Chemical 
properties,  Biological  properties. 

Due  to  the  increasing  scale  of  national  efforts  to 
clean  up  our  streams,  rivers  and  lakes,  a  survey  of 
the  current  state-of-the-art  in  systems  analysis  for 
water  quality  management  has  been  conducted. 
The  survey  is  geared  primarily  towards  helping  to 
acquaint  non-specialists  with  the  prevailing 
methods,  capabilities,  and  limitations  of  the 
analytical  approach,  in  Ught  of  continuous  rapid 
growth  of  systems  analysis  techniques  in  water 
quality  management;  physical,  chemical  and 
biological  considerations  in  water  quality  model- 
ing; and  legal,  social  demographic,  and  economic 
asp'  cts  of  water  quality  Part  II  presents  a  group 
of  relatively  detailed  abstracts  of  a  representative 
sampling  of  papers  in  relevant  analytical  input 
areas  and  in  the  major  water  quality  modeling 
areas.  It  is  concluded  that  systems  analysis  should 
be  simply  a  practical,  rational  and  quantitative  ap- 
proach to  illuminating,  but  not  necessarily  solving, 
decision  issues  that  involve  costs  and  benefits. 
(Bell-Cornell) 
W72-09229 


Identifiers:  'Pollution  prices,  'Environmental  pol- 
lution, 'Economic  analysis,  Los  Angeles. 

Many  pressing  pollution  problems  can  be  solved 
efficiently  using  traditional  economic  analysis.  It 
is  argued  that  benefit-cost  analysis  and  direct  regu- 
lation are  totally  inadequate  tools  for  the  more 
complex  pollution  problems.  A  political-economic 
process  is  proposed  and  outlined.  Ultimately,  in- 
stitutions must  be  designed  which  will  allow  ex- 
plicit political  decisions  where  required,  allow 
economic  calculation  where  possible,  and  provide 
sufficient  feedback  between  the  economic  and 
political  mechanisms  so  that  the  system  is  respon- 
sive, stable,  and  efficient.  A  simple  extension  of 
standard  general  equilibrium  models  is  used  to 
analyze  general  equilibrium  with  pollution  prices. 
A  price  system  may  be  able  to  reduce  pollution  ef- 
ficiently with  a  minimum  of  information  and  inter- 
ference, and  provide  estimates  of  costs  of  further 
reduction,  allowing  political  decisions  about 
desired  pollution  levels  to  be  made  simply  and  ra- 
tionally. (Bell-Cornell) 
W72-09235 


PHOTOCHEMISTRY  OF  BIOACTIVE  COM- 
POUNDS. SOLUTION-PHASE  PHOTOCHEMIS- 
TRY OF  ASYMMETRIC  TRIAZIN-5  (4H)-ONES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  En- 
tomology. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-O9250 


DYNAMICS  OF  CONTAINED  ODL  SLICKS, 

National  Research  Council  of  Canada,  Ottawa 
(Ontario).  Hydraulics  Section. 
D.  L.  Wilkinson. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY6,  Paper 
8950,  p  1013-1030,  June  1972.  9  fig,  2  tab,  7  ref,  ap- 
pend. 

Descriptors:  Oily  water,  'Oil  spills,  'Path  of  pollu- 
tants, 'Water  pollution  treatment,  Rivers,  Viscosi- 
ty, Turbulence,  Sea  water,  Stratified  flow,  Oil- 
water  interfaces,  Hydraulic  models,  Hydrodynam- 
ics, 'Oil  wastes. 
Identifiers:  'Oil  spill  containment. 

An  oil  slick  contained  on  the  surface  of  a  flowing 
stream  may  be  divided  into  two  zones  of  in- 
fluence; a  frontal  region  where  dynamic  forces  are 
dominant  and  a  viscous  zone  where  viscous 
stresses  determine  the  form  of  the  slick.  The  fron- 
tal thickness  of  an  oil  slick  can  be  expressed  as  a 
function  of  a  densimetric  Froude  number  based  on 
properties  of  the  stream  and  the  density  of  the  oil. 
Dynamic  effects  cause  the  interface  to  become  un- 
stable when  the  densimetric  Froude  number  ex- 
ceeds a  critical  value  and  retention  of  a  slick  under 
such  conditions  becomes  impossible.  (Knapp- 
USGS) 
W72-09258 


AERATION  SYSTEMS  FOR  LARGE  NAVIGA- 
BLE RIVERS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

W.  Whipple,  Jr.,  and  S.  L.  Yu. 

Journal   of   the    Sanitary    Engineering   Division, 

American  Society  of  Civil  Engineers,  Vol  97,  No 

SA6,  p  883-902,  Dec  1971.  13  fig,  4  tab,  17  ref,  2 

append. 

Descriptors:  'Aeration,  'Rivers,  Water  pollution, 
On-site  tests,  Dissolved  oxygen,  'Navigable 
rivers,  'Water  treatment,  Mechanical  equipment, 
Sewage  treatment  plants,  Waste  water  treatment, 
Sanitary  engineering,  Bibliographies,  Estuaries, 
Costs,  Dispersion,  Evaluation,  Waste  water, 
Sanitation,  Diffusion. 

Identifiers:  'Oxygenation,  Delaware  estuary, 
Delaware  River  Basin,  Delaware  River. 

River  aeration  systems,  using  slight  modifications 
of  commercially  available  components,  offer  an 
economical  means  of  achieving  dissolved  oxygen 


MONITORING  THE  ENVIRONMENT  OF  THE 
NATION, 

MITRE  Corp.,  McLean,  Va. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-09230 


POLLUTION  PRICES  IN  A  GENERAL 
EQUILIBRIUM  MODEL, 

California  Univ.,  San  Diego,  La  Jolla.  Dept.  of 
Economics. 
L.  E.  Ruff. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-721  10118,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Institute  of  Marine 
Resources  Ref.  No  72-3,  Sea  Grant  Publication 
No.  12,  May  1970.  25  p,  2  fig,  10  ref.  OSG-GH52. 

Descriptors:  'Pollution,  'Pollutants,  'Water  pollu- 
tion, 'Decision  making,  'Political  aspects,  'Smog, 
Mathematical  models.  Air  pollution,  Systems  anal- 
ysis. 


ALGAE  CONTROL  BY  MIXING,  STAFF  RE- 
PORT ON  KEZAR  LAKE  IN  SUTTON,  N.H. 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 

Report  to  the  New  England  Regional  Commission, 
April  1971 .  103  p,  28  fig,  30  tab,  76  ref. 

Descriptors:  'Algal  control,  'Eutrophication, 
'Destratification,  'Water  quality  control,  'Lake 
morphology,  Aeration,  Mixing,  Algal  blooms, 
Algal  toxins,  Water  circulation,  Water  pollution 
control,  Fishkill,  New  Hampshire,  Water  pollution 
effects.  Copper  sulfate. 

Identifiers:  'Kezar  Lake,  Air  injection,  Com- 
pressed air. 

The  control  of  algae  in  Kezar  Lake  by  destratifica- 
tion was  demonstrated  in  field  experimental  work 
conducted  in  1968  and  1969.  Kezar  Lake  has  suf- 
fered from  increasingly  virulent  blooms  of  algae 
which  apparently  have  been  induced  by  nutrients 
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contained  in  wastewater  reaching  the  lake.  A 
growing  number  of  New  England  lakes  shares  this 
problem,  which  threatens  one  of  the  region's 
major  recreational  resources.  Beyond  the 
eutrophication  of  the  lakes  themselves,  the  results 
can  be  measured  in  declining  property  values  and 
decreases  in  recreation  business  which  are  directly 
attributable  to  the  unaesthetic  appearance  of  an 
algae-choked  lake.  The  New  Hampshire  Water 
Supply  and  Pollution  Control  Commission  appears 
to  have  developed  an  effective  and  inexpensive 
method  of  bringing  such  algal  blooms  under  con- 
trol by  mixing  the  water  in  the  lake  and  allowing 
natural  processes  to  take  over.  Homogenizing, 
mixing  or  destratifying  Kezar  Lake  was  accom- 
plished by  forcing  compressed  air,  from  shore- 
located  compressors,  through  P.V.C.,  2-inch- 
diameter  piping  to  the  deepest  portion  of  the  lake 
where  it  was  released  through  ceramic  diffusers, 
and  allowed  to  bubble  up  to  the  lake  surface 
through  the  water  column.  Clarity  of  the  water  was 
visibly  and  measureably  improved;  the  popula- 
tions of  noxious  algae,  so  objectionable  to  recrea- 
tion interests,  were  decreased  in  number;  and  no 
harmful  effects  were  detected  during  1968  and 
1969  summer  mixing  of  Kezar  Lake.  Operating 
pressures  for  the  compressors  are  low.  The  equip- 
ment is  convenient  for  necessary  maintenance, 
and  the  operating  and  study  budget  is  modest. 
(Poertner) 
W72-09304 


CONTROLLED  EUTROPHICATION-INCREA- 
SING  FOOD  PRODUCTION  FROM  THE  SEA 
BY  RECYCLING  HUMAN  WASTES, 

Woods  Hole  Oceanographic  Institution,  Mass. 
J.  H.  Ryther,  W.  M.  Dunstan,  K.  R.  Tenore,  and  J. 
E.  Huguenin. 

BioScience,  Vol.  22,  No.  3,  p  144-152,  March  1972. 
4 fig,  Href. 

Descriptors:  *Eutrophication,  'Recycling,  Water 
quality  control,  Sewage  treatment,  Sewage  ef- 
fluents, Sanitary  engineering,  Secondary  treat- 
ment, Marine  algae,  Phytoplankton,  Biomass, 
Growth  rates,  Productivity,  Animal  growth,  Plant 
growth,  Oysters,  Shellfish,  Mussels,  Shellfish 
farming,  Aquaculture,  Commercial  shellfish, 
Biological  communities,  Foodchains,  Habitats, 
Niches,  Turnovers,  Cultures,  Waste  water  treat- 
ment, 'Cycling  nutrients,  Nitrogen,  Carbon  diox- 
ide, Chlorella,  Nutrients,  Tertiary  treatment,  Flow 
rates,  Water  pollution  effects,  Primary  productivi- 
ty. 

Identifiers:  Growth  kinetics,  Bioenergetics,  En- 
richment, Culture  media,  Macroinvertebrates. 

The  essential  feature  of  'controlled  eutrophica- 
tion' is  the  physical  separation  and  compartmen- 
talization  of  the  producer  and  consumer  levels  of  a 
biological  community.  Following  these  guidelines, 
laboratory  experiments  were  begun  in  the  summer 
of  1970  on  the  growth  kinetics  of  marine  plankton 
algae  grown  in  seawater  enriched  with  effluent 
from  a  secondary  sewage  treatment  plant.  In 
general,  diluted  sewage  was  found  to  be  an  excel- 
lent culture  medium  for  the  marine  phytoplankton. 
At  concentrations  of  10  percent  sewage,  the  yield 
of  algae  increased  with  flow  rate  through  the 
system  up  to  a  'turnover  rate'  of  50  percent  of  the 
culture  per  day.  These  algae  were  subsequently 
fed  to  monitored  oyster  cultures,  thus  completing 
the  producer-consumer  food  chain.  In  one  such 
experiment,  a  natural  population  of  diatoms  grown 
on  10  percent  sewage  was  passed  through  a  3m  x 
1.5m  x  .5  in.  tank  containing  suspended  strings  of 
oyster  spat  attached  to  scallop  shells.  Over  30 
days,  at  7-10C,  the  oysters  removed  77  percent  of 
the  algae  and  converted  22  percent  of  the  cells  into 
new  oyster  flesh.  These  and  similar  experiments 
have  provided  basic  data  on  the  kinetics  and 
bioenergetics  of  a  small  scale  'controlled  eutrophi- 
cation program'  and  revealed  the  value  for 
developing  applications  in  advanced  sewage  treat- 
ment and  commercial  aquaculture.  (Mackan-Bat- 
telle) 
W72-09378 


THE  TEMPORARY  ABATEMENT  OF 
NUISANCE  SPECIES  OF  TRICHOPTERA  WITH 
DDD  (TDE)  LARVICIDE, 

Department        of        Agriculture,        Saskatoon 

(Saskatchewan).  Research  Station. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09412 


PLAN  FOR  THE  MANAGEMENT  OF  AEC- 
-GENERATED  RADIOACTIVE  WASTES, 

Division  of  Waste  Management  and  Transporta- 
tion (AEC),  Washington,  D.C. 
F.  K.  Pittman. 

Available  from  Supt.  of  Documents,  U.S.  Gov. 
Print.  Office,  Wash.  D.C.-S0.50.  Report  No. 
WASH-1202,  Jan.  1972,  40  p,  2  fig,  3  tab,  3  ap- 
pend. 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
'Radioactive  wastes,  'Water  pollution,  'Water 
pollution  sources,  Waste  treatment,  Waste 
disposal,  Public  health,  Environment,  Ecology, 
Benefits,  Safety  factors. 

Identifiers:  Radiation  safety,  Radiation  control, 
Public  relations,  Population  response. 

The  AEC's  plans  are  presented  for  controlling  the 
controlling  the  releases  of  radioactivity  and  ensur- 
ing the  safe  storage  of  radioactive  wastes 
generated  by  past,  present  and  future  operations 
of  the  AEC.  The  basic  and  fundamental  objective 
of  this  Plan  is  to  handle  these  wastes  at  all  times  in 
a  manner:  (1)  that  will  not  endanger  the  health  and 
safety  of  its  employees  or  the  public;  (2)  that  will 
not  have  an  adverse  impact  on  man's  environment 
or  on  the  ecology;  and  (3)  that  will  be  accepted  by 
the  public.  Policies  and  Criteria  are  given  for  the 
various  types  and  energy  levels  of  radioactive 
wastes.  (Houser-ORNL) 
W72-09424 


PUBLIC  SAFETY  AND  UNDERGROUND 
NUCLEAR  DETONATIONS, 

S.  Glasstone. 

Available  from  NTIS  as  TID-25708;  $3.00  paper- 
copy,  $0.95  microfiche.  Report  TID-25708,  June 
1971,  276p. 

Descriptors:  'Nuclear  explosions,  'Canal  con- 
struction, 'Excavation,  'Nuclear  engineering, 
'Seismic  waves,  Underground,  Hazards,  Air  pol- 
lution, Water  pollution,  Water  pollution  sources, 
Radioactivity,  Soil  contamination,  Public  health, 
Safety,  Water  wave,  Wave  action,  Ecology, 
Meteorology,  Conveyance  structures,  Panama 
Canal,  Geology,  Hydrology. 
Identifiers:  Plowshare  program. 

The  USAEC  comprehensive  safety  programs  for 
protecting  the  public  from  the  effects  of  un- 
derground nuclear  explosions,  particularly  tests  in 
the  Plowshare  Project,  are  described  and  ex- 
plained. Information  is  presented  on:  current 
status  of  Plowshare  tests;  potential  hazards  in 
nuclear  detonations;  basic  principles  of  nuclear 
explosions;  phenomena  associated  with  un- 
derground explosions;  the  importance  of  geologic 
and  hydrologic  studies  of  test  sites  in  assuring  that 
water  supplies  will  not  be  contaminated  by  un- 
derground nuclear  explosions;  ground  motion  ef- 
fects and  the  response  of  structures;  and  seismic 
effects  and  water  wave  phenomena.  (Houser- 
ORNL) 
W72-09427 


INTEROCEANIC  CANAL  STUDIES,  1970. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09430 


THE  EFFECT  OF  CHANNELIZATION  ON  THE 
ENVIRONMENT. 

Congress,  Washington,  D.C;  and  Committee  on 
Public  Works  (U.  S.  Senate). 


Hearing  Before  the  Subcomm.  on  Flood  Control- 
Rivers  and  Harbors,  Senate  Comm.  on  Public 
Works,  92nd  Cong,  1st  Sess,  July  27, 1971. 442  p,  1 
fig,  5  plate,  10  photo,  13  tab. 

Descriptors:  'Channel  improvement,  'Channel- 
ing, 'Environmental  effects,  'Environmental  con- 
trol, Channel  erosion,  Channel  flow,  Channel 
morphology,  Channels,  Flood  control,  Stream  im- 
provement, Drainage  engineering,  Flood  routing. 
Ecology,  Soil  erosion,  Regulated  flow,  Flood  pro- 
tection, Engineering,  Federal  government, 
Legislation. 

The  purpose  of  stream  channelization  is  the  reduc- 
tion and  elimination  of  damage  caused  by  flooding 
and  erosion  in  our  Nation's  watersheds.  This  goal 
is  offset,  however,  by  increased  public  concern 
for  the  preservation  of  the  existing  natural  en- 
vironment. This  hearing  was  designed  to  receive 
testimony  from  interested  persons  regarding  the 
environmental  impact  of  channel  improvement 
projects.  The  list  of  witnesses  included  representa- 
tives of  the  Corps  of  Engineers,  Soil  Conservation 
Service,  National  Wildlife  Federation,  National 
Audubon  Society,  the  Sierra  Club,  and  others.  The 
record  includes  memoranda  establishing 
guidelines  for  coordinating  interagency  planning 
and  review  of  fish  and  wildlife  resources,  exam- 
ples of  benefits  resulting  from  installed  works  of 
improvement  in  watershed  projects  throughout  the 
United  States,  and  other  data  supporting  the 
testimony  given.  No  conclusions  were  reached. 
(Widman-Florida) 
W72-09459 


PRESIDENT'S     MESSAGE-ENVIRONMENTAL 
PROTECTION, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09460 


POLLUTION:  CLEANING  UP  COSTS  MONEY, 

P.  Gaskell. 

Atlantic  Community  Quarterly,  Vol.  10,  p  84-93, 

1972. 

Descriptors:  'Economics,  'Europe,  'Industrial 
wastes,  'Pollution  taxes  (Charges),  'Foreign 
countries,  Environmental  control,  Industries,  In- 
dustrial plants,  Economics,  Costs,  Cost  sharing, 
Joint  cases,  Depreciations,  Economic  feasibility, 
Foreign  trade,  Prices,  Competition,  Legal  aspects, 
Pollutants,  Municipal  wastes,  Penalties  (Legal), 
Governments,  Technology,  Water  pollution  con- 
trol, Pollution  abatement. 
Identifiers:  'England. 

Governmental  and  industrial  efforts  to  deal  with 
pollution  in  England  and  Western  Europe  are  ex- 
amined. Industry  is  beginning  to  feel  the  pressure 
of  public  opinion  to  help  clean  up  the  environ- 
ment, and  executives  assert  that  they  are  respond- 
ing. However,  municipalities  and  individuals  also 
pollute  and  must  be  curbed.  Industry  spends  close 
to  10%  of  the  cost  of  a  new  plant  on  pollution  con- 
trol equipment.  In  Europe  where  international 
trade  is  common,  industries  in  nations  with  less 
stringent  pollution  controls  are  able  to  reduce 
costs  and  thus  outsell  nations  with  higher  environ- 
mental standards.  Although  international  solutions 
would  be  an  ideal  method  of  resolving  this 
problem,  international  organizations  are  still  only 
studying  it.  Governments  must  respond  now  to 
domestic  pressures,  rather  than  wait  for  interna- 
tional action.  Whether  pollution  control  costs 
should  be  paid  through  taxes  on  polluters  or  incen- 
tives for  clean  industries  is  currently  being 
debated.  Germany  has  imposed  stiff  penalties  on 
its  water  polluters.  However,  critics  of  taxing  ef- 
fluents say  this  will  not  encourage  industry  to 
develop  cleaner  processes.  Whatever  action  is 
taken,  the  environmental  policies  of  governments 
will  be  doomed  without  industrial  cooperation. 
(Ukson-Florida) 
W72-09461 
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DEQUEEN  LAKE,  ROLLING  FORK  RIVER, 
ARKANSAS  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Tulsa,  Okla. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-09462 


LAGOON  POND  NAVIGATION  PROJECT, 
MARTHA'S  VINEYARD,  MASSACHUSETTS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09463 


RIGHTS  AND  RESPONSD3ILITIES  OF  ARCTIC 
COASTAL  STATES:  THE  CANADIAN  VH5W, 

Department  of  External  Affairs,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09465 


GYPSY  MOTH  SUPPRESSION  PROJECT 
(FINAL  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Forest  Service  (USDA),  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  993F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  13,  1971.  52  p,  1  append. 

Descriptors:  'Pennsylvania,  *Insect  control,  *En- 
vironmental  effects,  "Insecticides,  'Pesticide  tox- 
icity, Insects,  Integrated  control  measures,  Forest 
management,  Conservation,  Vegetation  regrowth, 
Natural  resources,  Chemical  analysis,  Biocontrol, 
Biodegradation,  Aquatic  habitats,  Wildlife 
habitats,  Runoff,  Storm  runoff,  Water  pollution 
sources,  Pesticide  drift,  Pesticide  residues. 
Identifiers:  'Environmental  Impact  Statements, 
•Gypsy  moth. 

The  proposed  project  involves  spraying  20,000 
acres  of  land  in  Pennsylvania  with  carbaryl  to  pro- 
tect valuable  resources  from  imminent  damage 
from  the  gypsy  moth.  Only  those  areas  which  are 
heavily  infested  will  be  treated.  The  toxic  effect  of 
carbaryl  on  the  aquatic  environment,  water  sup- 
plies, aquatic  life,  marine  organisms,  people,  in- 
sects, birds  and  small  mammals,  soil,  and  food  is 
considered.  The  mechanics  and  timing  of  the 
spraying  operation  are  discussed.  Adverse  en- 
vironmental effects  include  the  following:  (1)  the 
probability  that  spray  deposits  will  enter  non-tar- 
get areas  through  openings  in  the  forest  canopy 
and  water  runoff;  (2)  loss  of  certain  non-target  in- 
sects; (3)  damage  to  crustaceans  and  mollusks;  (4) 
temporary  food  chain  contamination,  since  carbar- 
yl rapidly  decomposes  and  biodegrades;  and  (5)  an 
upset  in  the  normality  of  the  biomass  for  seven  to 
eight  weeks.  Alternatives  include  other  insecti- 
cides, biological  control,  site  manipulation,  and  no 
action.  The  project  will  result  in  no  foreseeable  cu- 
mulative long  term  adverse  effects  and  no  irrever- 
sible commitments  of  resources.  (Grant-Florida) 
W72-09466 


INTERNATIONAL  AND  NATIONAL  AP- 
PROACHES TO  OH.  POLLUTION  RESPONSI- 
BILITY: AN  EMERGING  REGIME  FOR  A 
GLOBAL  PROBLEM, 

P.  N.  Swan. 

Oregon  Law  Review,  Vol.  50,  p  504-586,  Spring 

1971.  484  ref. 

Descriptors:  'Oil  pollution,  'International  law, 
'International  waters,  'Oil  spills,  'Remedies,  Law 
of  the  sea,  Foreign  trade,  Oil  industry,  Oil  wastes, 
Navigation,  Transportation,  International  com- 
missions. Legal  aspects,  Governments,  Govern- 
mental interrelations,  Treaties,  Foreign  waters, 
Oily  water,  Water  pollution  sources,  Foreign 
countries,  Integrated  control  measures,  Law  en- 
forcement. 


Under  the  auspices  of  the  Inter-governmental 
Consultative  Organization  (IMCO)  two  treaties 
were  prepared  in  1969  to  deal  with  ocean  pollution. 
These  conventions,  recent  national  legislation,  and 
industry  compensation  plans  are  examined.  The 
1969  IMCO  Conventions  are  the  Civil  Liability 
Convention,  concerning  seagoing  vessels  carrying 
oil  as  cargo,  and  the  Public  Law  Convention,  con- 
cerning the  right  of  a  coastal  state  threatened  with 
pollution  damage  to  take  action  on  the  high  seas. 
National  legislation  examined  includes  pending 
congressional  bills  and  the  Water  Quality  Im- 
provement Act  of  1970  in  the  United  States,  the 
Canadian  Arctic  Waters  Pollution  Prevention  Act, 
and  Norwegian  and  British  legislation.  Private  oil 
industry  agreements  for  oil  cleanup  expense  are 
discussed,  as  well  as  proposals  for  an  international 
Environmental  Agency  which  would  oversee  all 
international  pollution  problems,  including  seabed 
exploitation  and  oil  pollution  of  the  ocean.  Exactly 
how  financial  burdens  will  be  allocated  between 
shipowners  and  the  oil  industry  may  be  settled  by 
the  establishment  of  the  IMCO  Supplemental 
Fund.  Attention  can  then  be  turned  to  the  more 
basic  question  of  how  to  prevent  or  minimize  pol- 
lution incidents  as  part  of  an  overall  program  of 
environmental  protection.  (Blank-Florida) 
W72-09467 


COOK  INDUSTRIES  V.  CARLSON  (RIGHT  OF 
SUMMARY  ABATEMENT  OF  PRIVATE 
NUISANCE). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09471 


U.S.  OPPOSES  UNILATERAL  EXTENSION  BY 
CANADA  OF  HIGH  SEAS  JURISDICTION. 

Department  of  State,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-09472 


A  STATUTORY  ANALYSIS  OF  FLORIDA'S 
WATER  POLLUTION  CONTROL  LEGISLA- 
TION, 

Florida  Univ.,  Gainesville.  Coll.  of  Law. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09479 


HUDSON  RIVER  CHANNEL,  NEW  YORK- 
-OPERATION  AND  MAINTENANCE  ACTION 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09483 


PRESIDENT  NIXON  ASKS  SENATE  AP- 
PROVAL OF  CONVENTIONS  ON  POLLUTION 
OF  THE  SEA  BY  OIL, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09485 


OFFSHORE      OIL      POLLUTION      (MESSAGE 
FROM  PRESIDENT  NIXON  TO  CONGRESS), 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09486 


PROCESS  FOR  CLEANING  UP  OflL  SPILLS, 

Avco  Corp.,  Cincinnati,  Ohio.  (Assignee). 
R.  Kaiser. 

U.  S.  Patent  No.  3,635,819,  9  p,  6  tab,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  3,  p  1094,  January  18, 1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Pollution  abatement,  Water  pollution,  Water  pol- 
lution treatment,  Separation  techniques. 
Identifiers:  'Ferrofluids. 

The  process  involves  dispersing  a  hydrocarbon 
base  ferrofluid  containing  an  oil  soluble  water  in- 
soluble surfactant  and  a  stable  colloid  of  magnetic 


solids,  e.g.  magnetite  in  oil  slick.  A  magnetic  field 
is  then  used  to  attract  and  pick  up  the  oil  spill.  Ex- 
perimental test  data  are  tabulated.  (Sinha-OEIS) 
W72-09490 


APPARATUS  FOR  CONTROLLING  THE 
DISPERSION  OF  POLLUTANTS  FLOATING  ON 
A  BODY  OF  WATER, 

E.  J.  Rupnick. 

U.  S.  Patent  No.  3,635,347,  4  p,  6  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  3,  p  982,  January  18, 1972. 

Descriptors:  'Patents,  'Oil  pollution,  'Flotsam, 
Pollution  abatement,  Specific  gravity,  Water  pol- 
lution, Water  pollution  treatment,  Equipment, 
Separation  techniques. 

Pollutants  floating  on  a  water  surface  are  directed 
into  an  enclosed  reservoir  by  means  of  a  conduit 
secured  at  one  end  around  the  source  and  at  the 
other  end  to  the  interior  of  the  reservoir.  The 
reservoir  wall  consists  of  an  elongated  length  of 
flexible  water-impervious  material.  The  ends  of 
the  reservoir  wall  are  joined  together  by  engaging 
inflated  cells  disposed  along  the  ends  of  the  wall. 
(Sinha-OEIS) 
W72-09494 


BOOM  FOR  ODL  SPILT  ON  WATER, 

British  Petroleum  Co.  Ltd.,  London  (England). 
(Assignee). 

D.  H.  Desty,  L.  Bretherick,  and  M.  G.  Webb. 
U.  S.  Patent  No.  3,635,032,  3  p,  7  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  894,  No.  3,  p  901 ,  January  18, 1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution. 
Equipment,  Separation  techniques,  Pollution 
abatement,  Water  pollution,  Water  pollution  treat- 
ment. 

A  boom  consists  of  two  barriers  for  impeding  the 
passage  of  spilt  oil,  and  two  drogues  for  holding 
the  barriers  stationary  creating  a  high  resistance  to 
motion  through  the  water.  A  V-shaped  configura- 
tion is  adopted.  The  oil  driven  by  the  wind  enters 
the  mouth  of  the  V  and  is  accumulated  at  the  apex. 
Inflatable  booms  are  particularly  suitable  for  the 
confinement  of  oil  spills.  (Sinha-OEIS) 
W72-09495 


POLLUTED  WATER:  A  CHALLENGE  TO 
FORENSIC  BIOLOGY, 

Colorado   State   Univ.,    Fort   Collins.   Dept.   of 
Zoology. 
C.  G.  Wilber 

Journal  of  Forensic  Sciences.  Vol  16,  No  3,  p  251- 
268. 1971.  Illus. 

Identifiers:  'Forensic  biology.  Mercury,  Patholo- 
gy, Radioactivity,  Water  pollution  sources,  Water 
pollution  effects,  'Water  pollution. 

Problems  associated  with  pollution  of  the  aquatic 
environment  are  discussed:  Hg  pollution,  radioac- 
tivity, pesticides,  and  experimental  pathology.— 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09498 


METHOD  OF  AND  APPARATUS  FOR 
SKIMMING  FLOTSAM  FROM  THE  SURFACE 
OF  A  BODY  OF  WATER, 

Reynolds  International,  Inc.,  Richmond,  Va.  (As- 
signee). 
A.  L.  Market. 
U.  S.  Patent  No.  3,637,080,  3  p,  6  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  894,  No  4,  p  1384,  January  25, 1972. 

Descriptors:  'Patents,  'Flotsam,  Skimming,  'Oil 
spills,  'Oil  pollution,  Pollution  abatement,  Water 
pollution,  Water  pollution  treatment,  Separation 
techniques,  Equipment,  Harvesting. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


Floating  material,  such  as  oil  is  directed  toward 
and  into  pockets  of  a  continuously  driven  con- 
veyor belt  which  serves  to  submerge  the  floating 
material  beneath  the  water  surface.  The  material  is 
transferred  to  a  conduit  from  which  it  is  pumped  to 
station  where  it  is  separated  from  the  water.  If  the 
skimmer  is  to  be  used  as  a  harvester,  a  cutting 
device  is  placed  at  the  entrance  of  the  conduit  to 
shred  the  plants.  (Sinha-OEIS) 
W72-09499 


OIL  SLICK  ELIMINATION, 

Dresser  Industries,  Inc.,  Houston,  Tex.  (As- 
signee). 

W.  B.  Patterson,  Jr. 

U.  S.  Patent  No.  3,634,227,  2  p,  5  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
894,  No  2,  p  719,  January  1 1 ,  1972. 

Descriptors:  'Patents,  *Oil  pollution,  *Oil  spills, 
Pollution  abatement,  Water  pollution,  Water  pol- 
lution treatment,  Clays,  'Emulsifiers,  Separation 
techniques. 

An  absorbent  clay  is  spread  over  the  oil  slick  to  ab- 
sorb the  oil.  The  oil  bearing  clay  may  then  be 
removed  from  the  surface  of  the  water.  If  necessa- 
ry an  emulsifier  can  be  used  to  allow  the  clay  to 
sink  to  the  bottom  of  the  body  of  water.  (Sinha- 
OEIS) 
W72-09501 


APPARATUS  FOR  REOXYGENATING  A  BODY 
OF  WATER, 

Sanders   Associates,    Inc.,    Nashua,    N.H.    (As- 
signee). 

J.  F.  Holmes,  and  D.  P.  Foudriat. 
U.  S.  Patent  No.  3,633,884,  3  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  894,  No  2,  p  646,  January  1 1 ,  1972. 

Descriptors:    'Patents,    Lakes,    Eutrophication, 
'Oxygenation,  Heat  transfer,  Equipment,  Water 
quality,  Limnology. 
Identifiers:  'Liquid  oxygen. 

A  submerged  cryogenic  container  of  Liquid  oxygen 
coupled  to  a  permeable  membrane  diffusion 
chamber  is  provided  for  diffusing  oxygen  in  its 
molecular  form  into  the  water.  Heat  transfer  from 
the  water  to  the  oxygen  container  is  sufficient  to 
vaporize  the  liquid  oxygen  at  a  predetermined  rate. 
When  empty  of  liquid  oxygen  the  container  is  posi- 
tively buoyant  and  rises  to  the  surface.  (Sinha- 
OEIS) 
W72-09503 


APPARATUS  TO  CONFINE  AND  RECOVER 
OIL  SPILLAGE  AT  SEA, 

P.  Fisch. 

U.  S.  Patent  No.  3,631,679,  4  p,  8  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  894,  No  1 ,  p  107,  January  4, 1972. 

Descriptors:  'Patents,  *Pil  spills,  'Oil  pollution, 
Equipment,  Pollution  abatement.  Separation 
techniques,  Water  pollution,  Water  pollution  treat- 
ment. 

The  floating  barrier  consists  of  a  flexible  pull  ca- 
ble, and  a  flattened  tubular  inflatable  hose 
wrapped  in  flattened  condition  around  the  cable.  It 
can  be  looped  to  surround  a  large  area  covered 
with  oil.  A  thin  oil  film  on  the  water  surface  when 
confined  will  gain  height  so  that  it  can  be  pumped 
out.  This  barrier  can  be  reeled  onto  a  ship  and 
stored  until  needed.  (Sinha-OEIS) 
W72-O9507 


FLOATING  OH.  CONTAINMENT  APPARATUS, 

Air  Preheater  Co.,   Inc.,  WellsviUe,  N.Y.  (As- 
signee). 
L.  Bakker. 

U.  S.  Patent  No.  3,528,665,  3  p,  3  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893,  No  3,  p  936-937,  December  21 ,  1971. 


Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Water  pollution,  Water  pollution  treatment,  Pollu- 
tion abatement,  Equipment,  Separation 
techniques. 

The  device  consists  of  an  annular  boom  floating  on 
the  surface  of  the  water.  It  is  placed  so  as  to  sur- 
round a  continuing  source  of  polluting  oil.  The 
contained  oil  is  directed  into  tanks  that  have  an  oil- 
water  separation  device.  The  separated  oil  is 
stored  for  subsequent  removal.  (Sinha-OEIS) 
W72-09508 


SEPARATOR  FOR  NONMISCDJLE  LIQUIDS, 

Rotterdams  Havenreinigingen  Transport  (Nether- 
lands). 
C.I.  Veld. 

U.  S.  Patent  No.  3,628,660,  4  p,  1  fig,  1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893 ,  No  3 ,  p  935 ,  December  21 , 1 97 1 . 

Descriptors:  'Patents,  'Separation  techniques, 
'Oil  pollution,  Water  pollution,  Water  pollution 
treatment,  Pollution  abatement,  Equipment, 
'Liquid  wastes,  Specific  gravity. 

The  separator  consists  of  a  tank,  a  bell  floating  in 
the  tank,  a  feed  conduit  for  the  unseparated  liquids 
that  has  an  outlet  in  the  bell,  and  a  discharge  con- 
duit. Liquids  of  different  specific  gravities  are 
separated.  A  pressure  system  is  responsible  for  the 
discharging  process.  The  lighter  liquid  is 
discharged  from  the  outlet  at  the  top  of  the  floating 
bell,  the  heavier  from  an  outlet  at  the  bottom  of 
the  bell.  (Sinha-OEIS) 
W72-09509 


OIL  SPILL  REMOVAL  METHOD, 

Shell  Oil  Co.,  New  York.  (Assignee). 
D.  N.  Dietz. 

U.  S.  Patent  No.  3,628,607,  3  p,  3  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893,  No  3,  p  922,  December  21 ,  1971. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Separation  techniques,  Pollution  abatement, 
Water  pollution,  Water  pollution  treatment, 
•Ground  water,  Aquifers,  Potable  water,  Subsur- 
face waters,  Aquifer  management. 

A  method  is  provided  for  recovering  taste-spoiling 
components  of  a  hydrocarbon  liquid  that  have  per- 
colated into  a  subsurface  drinking  water  aquifer. 
This  is  accomplished  by  supplying  liquid  such  as 
water  or  a  tasteless  oil  to  the  spill  area  and 
recovering  the  liquid  together  with  the  undesired 
components  by  means  of  an  auxiliary  well.  (Sinha- 
OEIS) 
W72-09510 


FLOATING  CONTAMINANT  CONSTRAINING 
FENCE, 

E.  W.  Newton. 

U.  S.  Patent  No.  3,628,333,  9  p,  25  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  893,  No  3,  p  853,  December  21, 1971. 

Descriptors:  'Patents,  Pollution,  'Oil  pollution, 
Water  pollution,  Water  pollution  treatment,  Pollu- 
tion abatement,  Barriers,  Equipment,  'Oil  spills, 
Flotsam. 

A  method  of  placing  in  position  a  contaminant 
constraining  floating  fence  (barrier)  structure  is 
provided.  The  fence  or  barrier  is  laid  out  in  an  el- 
liptical configuration  with  its  major  axis  paralleling 
the  predominant  water  current  direction.  A  settling 
tank  vessel  is  coupled  to  a  portion  of  the  structure 
to  receive  floating  contaminants.  (Sinha-OEIS) 
W72-09512 


PUBLIC  REGULATION  OF  WATER  QUALITY 
IN  THE  UNITED  STATES, 

Iowa  Univ.,  Iowa  City.  Coll.  of  Law. 
N.  W.  Hines. 


Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  309,  $12.50  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  NWC-L-72-036,  Dec.  1971,  674  p.  Legal 
Study  18. 

Descriptors:  'Water  pollution,  'Water  pollution 
control,  'Water  Quality  Act,  'Legal  aspects.  In- 
stitutional constraints,  Water  quality  standards. 
Identifiers:  'Public  regulation,  'Regional  institu- 
tions, 'Interstate  arrangements. 

This  legal  study  explores  public  regulation  of 
water  quality  in  the  United  States.  It  discusses  the 
need  for  public  regulation,  the  inadequacies  of 
private  remedies,  local  and  state  governmental  ef- 
forts, interstate  arrangements,  the  current  federal 
program,  and  major  legislative  proposals  pending 
in  Congress.  The  study  argues  that  the  1965 
Federal  Water  Quality  Act,  which  established  a 
program  of  setting  water  quality  standards  through 
a  local,  state  and  federal  partnership,  is  a  sound 
approach  to  improving  water  quality,  and  that  cur- 
rent proposals  to  adopt  a  national  goal  of  eliminat- 
ing all  discharges  to  water  would  imperil  rather 
than  enhance  the  nation's  efforts  for  water  quality 
improvement.  (NWC) 
W72-09527 


ENVIRONMENTAL     EVALUATION     SYSTEM 
FOR  WATER  RESOURCE  PLANNING, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-09560 


MIGRATION    AND    LEACHING    OF    METALS 
FROM  OLD  MINE  TAILINGS  DEPOSITS, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09620 


PROBLEMS       IN       WATER       TOXICOLOGY 
(VOPROSY  VODNOY  TOKSKOLOGH). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09646 


WATER  POLLUTION  AND  PROBLEMS  IN 
WATER  TOXICOLOGY  (ZAGRYAZNENIYE 
VOD  I  ZADACHI  VODNOY  TOKSKOLOGH), 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09647 


PRESENT    STATE    AND    DEVELOPMENT    OF 

SCKNTD7IC  RESEARCH  ON  PREVENTION  OF 

FISHERY  POLLUTION  (SOSTOYANIYE  I  PER- 

SPEKTIVYNAUCHNO-ISSLEDOVATEL'SKKH 

RABOT  PO  PROBLEME   OKHRANY   RYBOK- 

HOZYAYSTVENNYKH       VODOYEMOV       OT 

ZAGRYAZNENIYA), 

Gosudarstvennyi     Nauchno-Issledovatelskii     In- 

stitut  Ozemogo  i  Rechnogo  Rybnogo  Khozyaist- 

va,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09648 


PROBLEM  OF  PESTICIDES  IN  WATER  TOX- 
ICOLOGY (PROBLEMA  PESTITSIDOV  V  VOD- 
NOY TOKSKOLOGH), 

Akademiya      Nauk      URSR,      Kiev.      Instytut 

Hidroeiologii 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09650 


EFFECTS  OF  PESTICIDES  ON  THE  LIFE  OF  A 
WATER  BODY  (K  VOPROSU  O  VLIYANH 
PESTITSIDOV  NA  ZHIZN'  VODOYEMA), 

Vsesoyuznyi  Nauchno-Issledovatelskii  Institut  Gi- 
gieni  i  Toksikologii  Pestitsidov,  Kiev  (USSR). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09651 
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PROCEEDINGS  -  WORKSHOP  ON  SEDIMENT 
CONTROL. 

For  primary  bibliographic  entry  see  Field  04D. 
W72-09656 


WATER  QUALITY  CONTROL  IN  OREGON. 

Oregon   State  Dept.  of  Environmental  Quality, 
Portland. 

(1917),  18  p,  12  fig,  7  tab. 

Descriptors:  'Oregon,  *Water  quality  control, 
•Water  quality  standards,  'Water  law,  'Sewage, 
'Industrial  wastes,  'Monitoring,  Water  quality, 
Dissolved  oxygen,  Rivers,  Biochemical  oxygen 
demand,  Sewage  treatment,  Columbia  River, 
Pacific  Ocean,  Sampling,  Water  pollution.  Bac- 
teria, Lumbering,  Nuclear  powerplants,  Thermal 
pollution,  Cooling  water,  Pulp  and  paper  industry, 
Pulp  wastes,  Water  temperature,  Coliforms, 
Sulfates,  Nitrogen,  Phosphorus,  Chlorides,  Water 
properties,  Hardness,  Alkalinity,  Nutrients. 
Identifiers:  Willamette  River,  Glue  wastes, 
Tualatin  River,  Most  probable  number,  Perle  Ben- 
son Index,  Klamath  River. 

A  synoptic  review  is  given  of  water  quality  control 
in  Oregon,  including  the  governing  laws.  Areas  of 
interest  are  (1)  industrial  waste  control,  (2)  water 
quality  surveillance,  and  (3)  the  status  of  water 
quality  in  Oregon.  No  analytical  methods  are 
given.  (Jefferis-Battelle) 
W72-09669 


MECHANISM   OF  HYDROGEN   ION  BUFFER- 
ING IN  NATURAL  WATERS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-09687 


THE  OZONIZATION  OF  TURRET  AND  OTHER 
SCOTTISH  WATERS, 

Babtie,  Shaw  and  Morton,  Glasgow,  (Scotland). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-09690 


POLYMER  FORMULATIONS  OF  DURSBAN 
AND  ABATE  AS  MOSQUITO  LARVICIDES, 
APRIL  -  OCTOBER,  1970, 

Army  Environmental  Hygiene  Agency,  Edgewood 

Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09720 


COMPARISON  OF  EVAPORATIVE  LOSSES  IN 
VARIOUS  CONDENSER  COOLING  WATER 
SYSTEMS, 

Westinghouse  Electric  Corp.,  East  Pittsburgh,  Pa. 
For  primary  bibliographic  entry  see  Field  02D. 
W72-09735 


URBAN  PUBLIC  POLICY  AND  POLITICAL  IN- 
STITUTIONS FOR  WATER-QUALITY 
MANAGEMENT  ON  LAKE  ERIE:  YEAR  ONE, 

Bat  telle  Columbus  Labs.,  Ohio. 
R.  M.  Davis,  D.  L.  Hessel,  and  G.  S.  Stacey. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB210-132,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Completion  Report, 
April  28,  1972,  75p,  2  fig,  6  tab,  2  append.  OWRR 
C-2083  (No.  3396)  (1). 

Descriptors:  'Political  aspects,  'Water  quality 
control,  'Lake  Erie,  Administrative  agencies, 
Governments,  Legal  aspects,  Ohio,  'Institutions, 
•Public  rights,  'City  planning,  'Water  policy, 
Management,  Administration,  Institutional  con- 
straints. 

Identifiers:  Cleveland  (Ohio),  Toledo  (Ohio), 
•Public  choice  theory. 

The  management  of  water  quality  for  Lake  Erie 
looms  as  a  major  challenge  to  society,  particularly 


to  government  at  all  levels,  if  the  lake  is  to  survive 
and  recover  from  severe  pollution  and  eutrophica- 
tion.  Most  experts  agree  that  one  major  barrier  to 
achieving  efficient  water-quality  management  is 
that  of  inadequate  public  policies  and  political  in- 
stitutions. There  is  a  theoretical  basis  for  the  way 
institutions  behave  toward  a  common-pool 
resource.  This  theory  is  characterized  by  the  Lake 
Erie  water-quality  management  situation.  Battelle- 
Columbus  used  this  theoretical  basis  as  a  founda- 
tion of  a  3-year  interdisciplinary  research  program 
on  'Urban  Public  Policy  and  Political  Institutions 
for  Water-Quality  Management  in  Lake  Erie'. 
During  the  first-year  program  the  public  choice' 
theory  was  refined  and  basic  information  on 
water-quality  issues  in  Cleveland  and  Toledo  were 
collected  and  analyzed  to  determine  the  relevance 
of  this  theory  to  common-pool  resource  manage- 
ment problems  in  large  urban  areas.  The  prelimina- 
ry findings  derived  from  this  project  suggest  that 
the  public-choice  theory  has  potential  application 
to  the  analysis  of  complex  systems  such  as  the 
management  of  water  quality  in  the  Lake  Erie 
Basin. 
W72-09787 
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ECONOMICS    AND    THE    ENVIRONMENT,    A 
MATERIALS  BALANCE  APPROACH, 

Resources  for  the  Future,  Inc.,  Washington,  D.C.; 

and     California     Univ.,     Riverside.     Dept.     of 

Economics. 

A.  V.  Kneese,  R.  U.  Ayres,  and  R.  C.  D'Arge. 

Resources  for  the  Future,  Inc.,  Washington,  D.  C. 

1970. 120p,  22  tab,  13  charts.  Price  $2.50. 

Descriptors:  'Economic  efficiency,  'Environmen- 
tal effects,  'Pollution  abatement,  Mathematical 
models,  Welfare  (Economics). 
Identifiers:  'Production,  'Residuals,  'Conserva- 
tion of  matter,  'Materials  balance,  Externalities. 

In  an  economy  which  is  closed  and  where  there  is 
no  net  accumulation  of  stocks,  the  amount  of 
residuals  which  is  inserted  into  the  natural  en- 
vironment must  be  approximately  equal  to  the 
weight  of  basic  fuels,  food,  and  raw  materials  en- 
tering the  processing  and  production  system,  plus 
oxygen  taken  from  the  atmosphere.  This  materials 
balance  concept  is  elaborated,  and  numerous  em- 
pirical results  related  to  it  are  provided.  Also,  the 
materials  balance  concept  is  related  by  a  formal 
mathematical  model  to  the  concept  of  a  general 
equilibrium  in  exchange.  This  model  suggests  how 
the  more  simplified  versions  of  economic  general 
interdependency  models  might  be  used  to  provide 
more  coherent  and  accurate  projections  of 
residuals  discharge  as  a  function  of  the  final 
products  of  an  economy.  The  desirability  of 
establishing  a  set  of  coherent  and  consistent  en- 
vironmental standards  in  the  presence  of  perva- 
sive and  interdependent  externalities  resulting 
from  residuals  discharge  is  considered.  Once 
established,  these  environmental  standards  would 
become  part  of  the  overall  framework  within 
which  voluntary  market  exchanges  take  place.  If 
these  standards  are  considered  as  fixed  constraints 
on  the  system,  the  conditions  of  Pareto  optimality 
can  be  met  within  them.  (Settle-Wisconsin) 
W72-09139 


EXTERNALITIES  AND  PUBLIC  GOODS, 

London  Graduate  School  of  Business  Studies  (En- 
gland). 

S.  E.  Holtermann. 

Economica,  Vol.  39,  No.  153,  p  78-87,  February, 
1972. 15ref. 

Descriptors:  'Mathematical  models,  Economics, 
Economic  efficiency,  Prices,  Model  studies. 
Evaluation,  Benefits,  Cost-benefit  analysis. 


Identifiers:   'Externalities,   'Public  goods,   'Op- 
timality conditions,  'Mixed  goods. 

A  precise  analysis  of  the  relationships  between 
public  goods  and  externalities  is  presented,  and  a 
model  which  covers  those  mixed  goods  which  lie 
somewhere  between  pure  private  goods  and  pure 
public  goods  is  formulated.  Whether  or  not  a  good 
constitutes  an  externality  depends  on  the  manner 
in  which  it  is  exchanged:  if  no  compensation  is 
paid  except  as  a  result  of  public  intervention  then  a 
good  is  an  external  good;  external  goods  are 
exchanged  by  some  means  other  than  the  tradi- 
tional price  mechanism.  Whether  or  not  a  good  is  a 
public  good  depends  on  the  characteristics  of  the 
good:  the  total  supply  of  a  pure  public  good  enters 
the  consumption  or  production  vector  of  each 
economic  agent  affected  by  it.  The  important  fac- 
tor that  determines  a  mixed  good  is  the  distinction 
between  the  availability,  or  output,  of  a  public 
good,  and  the  utilization  of  it.  Conceivably,  both 
the  availability  of  the  good  and  the  individual's 
utilization  of  it  may  be  significant  but  separate  fac- 
tors affecting  an  individual's  utility.  The  optimali- 
ty conditions  derived  from  a  simple  mixed  goods 
model  differ  from  the  optimality  conditions 
derived  for  both  pure  private  goods  and  pure 
public  goods.  (Settle- Wisconsin) 
W72-09143 


USE  OF  GENERAL  EQUILIBRIUM  IN  RE- 
GIONAL WATER  RESOURCE  PLANNING. 

Georgetown  Univ.,  Washington,  D.C. 

Copy  available  from  GPO  Sup  Doc,  $1.50; 
microfiche  from  NTIS  as  PB-209  893,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  January,  1972.  162  p,  2 
fig,  3  tab,  2  append,  11  ref.  EPA  Program 
16110F1001/72. 

Descriptors:  'Algorithms,  'Optimization,  'Esti- 
mating, 'Regional  economics,  'Prices,  'Regional 
analysis,  'Supply,  'Resource  allocation,  'Water 
pollution  control,  'Water  resources,  Computer 
programs. 

Identifiers:  'Equilibrium  analysis,  'Public  goods, 
•Public  funds,  'Externalities,  'Shadow  prices. 

General  equilibrium  analysis  is  shown  to  be  a 
feasible  tool  for  estimating  the  optimal  level  of 
public  goods  in  a  regional  economy  and  the  op- 
timal allocation  of  public  funds  to  obtain  the 
desired  level.  This  analysis  provides  a  methodolo- 
gy for  investigating  the  externalities  associated 
with  various  forms  of  production.  An  interaction 
or  trade  mechanism  is  presented  which  will  force  a 
regional  economy  into  equilibrium  with  the  econo- 
my in  which  it  is  embedded:  Relative  prices  will  be 
identical  in  these  economies  for  their  common 
commodities.  A  technique  is  presented  by  which 
all  public  goods  can  be  treated  in  a  general 
equilibrium  framework.  The  results  of  some  nu- 
meric computations  indicate  how  the  methodology 
works  with  a  regional  economy  which  has  a  public 
good.  Since  one  of  the  conclusions  from  a  general 
equilibrium  application  is  the  optimum  supply  of 
any  commodity,  this  technique  can  be  used  to 
determine  efficient  and  economical  methods  of 
controlling  water  pollution  in  a  given  region.  (Bell- 
Cornell) 
W72-09228 


SYSTEMS  ANALYSIS  FOR  WATER  QUALITY 
MANAGEMENT  -  SURVEY  AND  ABSTRACTS. 

Enviro  Control,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09229 


MONITORING  THE  ENVIRONMENT  OF  THE 
NATION, 

MITRE  Corp.,  McLean,  Va. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-09230 
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OPTIMAL        SEARCH        FOR        POLLUTION 
SOURCES, 

California   Univ.,   Berkeley.   Human   Factors   in 

Technology  Research  Group. 

For  primary  bibliographic  entry  see  Field  05  B. 

W72-09232 


COMPUTER  SOFTWARE  FOR  WASTEWATER 
TREATMENT  PLANT  DESIGN, 

Monsanto  Enviro-Chem  Systems  Inc.,   Dayton, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09233 


HYDRO-PHYSIOGRAPHIC  MODEL, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

G.  Girard,  R.  Charbonneau,  and  G.  Morin. 

In:  Proceedings  (Vol.  I),  International  Symposium 

on    Modelling    Techniques    in    Water    Resource 

Systems,  May  9-12, 1972,  p  190-204.  3  fig,  4  ref. 

Descriptors:   'Model  studies,  'Runoff,  'Basins, 

•Flow. 

Identifiers:    Kenogami    Basin,    Harricana    River 

(Canada). 

A  new  approach  in  developing  a  deterministic 
model  for  total  basin  runoff  is  proposed.  The  sur- 
face area  of  the  basin  or  group  of  basins  in  the 
study  area  is  subdivided  into  elementary  parts,  the 
area  of  each  one  less  than  or  equal  to  a  fixed  limit. 
Then  the  characteristics  of  each  part  are  deter- 
mined. This  method  has  several  major  advantages: 
(1)  a  greater  similarity  between  the  model  and  the 
flow  process,  (2)  a  flexibility  allowing  the  model  to 
be  easily  transposed  to  varied  regions,  and  (3) 
provision  for  reconstructing  the  flows  at  any  point 
in  the  system,  (see  also  W72-08258)  (Campbell- 
Cornell) 
W72-09234 


MULTD7URPOSE  OPERATION  STUDIES  OF  A 
CANAL-LAKE-RIVER  SYSTEM--OSWEGO 

RIVER  SYSTEM,  NEW  YORK, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Water  Resources 
Planning. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09287 


WATER  TREATMENT  PLANT  STAGING  POL- 
ICY, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-09289 


INTRODUCTION  OF  RISK  AND  UNCERTAIN- 
TY CONCEPTS  TO  OPTIMIZATION  OF 
WATER  RESOURCES  SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 
Statistics. 
R.  J.  Freund. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  927,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  revised 
December  10,  1971.  88  p,  6  tab,  4  ref,  5  append. 
OWRR  C-1227  (No  1600)  (4). 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Optimization,  'Reservoirs,  'Risks, 
•Model  studies,  'Planning,  'Water  supply,  'Water 
resources,  'Linear  programming,  'Stochastic 
processes,  Methodology,  Flood  control,  Irriga- 
tion, Crops,  Farms,  Watershed  management, 
Economics,  Texas. 

Identifiers:  'Twin  Buttes  Reservoir,  'South 
Concho  River,  North  Concho  River,  San  Angelo 
Reservoir  (Tex),  AVCO  Co. 

A  project  was  undertaken  to  develop  mathemati- 
cal models  capable  of  incorporating  elements  of 
risk  and  uncertainty  into  the  solution  of  optimal 
water    resources    systems    designs.    The    basic 


premise  is  that,  since  risk  taking  is  an  acceptable 
economic  alternative,  it  may  be  feasible  to  design 
a  somewhat  inadequate  system.  Simulation  and 
some  optimization  techniques  were  used.  The  data 
base  was  the  Twin  Buttes  Reservoir  on  the  South 
Concho  River  in  Texas.  There  were  two  major 
subprojects:  (1)  extensions  of  a  simple  static 
model  developed  by  Bathke,  and  (2)  study  of  far- 
mers' reactions  to  possible  uncertainties  in  irriga- 
tion water  supply.  The  first  is  discussed  in  four 
sections:  review  of  the  model;  inclusion  of  addi- 
tional risk  factors;  investigation  into  adapting  the 
model  to  a  two-reservoir  system;  and  comparison 
with  a  linear  programming  model.  (See  W72-08291 
thru  W72-09293).  The  second  subproject  studied 
two  features:  optimum  system  design  variables, 
and  farmers'  reactions  to  uncertainty.  (See  W72- 
09294  and  W72-09295)  (Campbell-Cornell) 
W72-09290 


THE  DEVELOPMENT  OF  A  MODEL  TO  EVAL- 
UATE HYDROLOGIC  RISK  IN  A  WATER 
RESOURCE  SYSTEM, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 
Statistics. 

W.  L.  Bathke,  and  R.  J.  Freund. 
Appendix  1  of  Introduction  of  Risk  and  Uncertain- 
ty Concepts  to  Optimization  of  Water  Resources 
System  Design,  revised  December  10, 1971. 19  p,  3 
fig,  15  ref. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Optimization,  'Reservoirs,  'Risks, 
'Model  studies,  'Planning,  'Water  supply,  'Water 
resources,  'Linear  programming,  'Stochastic 
processes,  Methodology,  Flood  control,  Irriga- 
tion, Crops,  Farms,  Watershed  management, 
Economics. 

Identifiers:  Twin  Buttes  Reservoir,  South  Concho 
River,  North  Concho  River,  San  Angelo  Reservoir 
(Tex),  AVCO  Co. 

A  technique  is  described  for  analyzing  a  water 
resource  system  whose  inflow  is  subject  to  con- 
siderable variation,  i.e.  hydrologic  risk.  The 
technique  is  based  on  a  combination  of  computer 
simulation  and  response  surface  technology.  It  in- 
cludes both  the  development  of  a  mathematical 
model  describing  the  physical,  hydrologic,  and 
economic  characteristics  of  a  water  resource 
system,  including  full  and  partial  water  deliveries 
for  irrigation  development.  In  order  to  make  the 
solutions  realistic,  data  from  an  actual  watershed 
were  used.  The  methodology  developed  in  this 
study  can  readily  be  adapted  to  more  complex 
situations.  (See  also  W72-09290)  (Campbell-Cor- 
nell) 
W72-09291 


THE  DEVELOPMENT  OF  A  MODEL  TO  EVAL- 
UATE HYDROLOGIC  RISK  IN  WATER 
RESOURCES  SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 
Statistics. 

W.  L.  Bathke,  R.  J.  Freund,  and  J.  R.  Conner. 
Appendix  2  of  Introduction  of  Risk  and  Uncertain- 
ty Concepts  to  Optimization  of  Water  Resources 
System  Design,  revised  December  10,  1971. 12  p,  1 
fig,  1  tab,  3  ref. 

Descriptors:  'Mathematical  models,  'Simulation 

analysis,  'Reservoirs,  'Optimization,  'Irrigation, 

'Water  supply,   'Cities,   'Rivers,  Methodology, 

Texas. 

Identifiers:  'South  Concho  River,  'San  Angelo 

(Tex). 

A  technique  is  described  for  determining  optimal 
combinations  of  reservoir  size  and  irrigation 
development  levels,  with  the  optimum  adjusted 
for  effects  of  highly  variable  water  inflow  and 
available  moisture.  A  simple  mathematical  model 
describes  the  physical  hydrologic  and  economic 
characteristics  of  a  single  reservoir  irrigation  and 
city  water  supply  system.  To  make  the  result 
somewhat  realistic,  the  methodology  is  applied  to 
data  derived  from  the  reservoir  system  on  the 


South  Concho  River  in  Texas  and  the  city  of  San 
Angelo.  This  methodology  allows  for  the  changing 
of  various  of  the  input  parameters,  and  is  suscepti- 
ble to  considerable  generalization.  (See  also  W72- 
09290)  (Campbell-Cornell) 
W72-09292 


A  COMPARISON  OF  STOCHASTIC  LINEAR 
PROGRAMMING  AND  SIMULATIONS  FOR 
THE  EVALUATION  OF  HYDROLOGIC 
ECONOMIC  RISKS  IN  WATER  RESOURCES 
SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 
Statistics. 

J.  R.  Conner,  and  R.  J.  Freund. 
Appendix  3  of  Introduction  of  Risk  and  Uncertain- 
ty Concepts  to  Optimization  of  Water  Resources 
System  Design,  revised  December  10, 1971.  11  p,  3 
tab,  4  ref. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Reservoirs,  'Risks,  'Model  studies, 
'Linear  programming,  'Stochastic  processes, 
'Systems  analysis,  'Irrigation,  'Methodology, 
Costs,  Texas. 
Identifiers:  Twin  Buttes  Reservoir  (Tex). 

Analytical  models  (stochastic  linear  programming) 
are  compared  with  simulations,  for  the  purpose  of 
evaluating  risks.  These  are  the  two  broad  catego- 
ries of  systems  analysis  techniques.  In  both,  equa- 
tions are  formulated  to  describe  the  behavior  of  a 
system.  In  the  simulation  approach  the  system  is 
then  studied  by  subjecting  it  to  various  external 
and  internal  conditions  as  reflected  by  different 
values  of  system  inputs  and  equation  coefficients. 
Both  methods  produced  contradictory  results.  The 
most  important  difference  is  found  in  the  type  of 
hydrologic  inflow  data  used.  The  cost  and  returns 
functions  are  also  represented  differently.  It  is 
concluded  that  the  simulation  model  is  superior. 
(See  also  W72-09290)  (Campbell-Cornell) 
W72-09293 


THE  EFFECT  OF  RISK  TAKING  BY  USERS  OF 
IRRIGATION  WATER, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 
Statistics. 

J.  R.  Conner,  R.  J.  Freund,  and  M.  P.  Godwin. 
Appendix  4  of  Introduction  of  Risk  and  Uncertain- 
ty Concepts  to  Optimization  of  Water  Resources 
System  Design,  revised  December  10,  1971.  11  p,  3 
tab,  4  ref. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Optimization,  *Reservoirs,  'Risks, 
•Model  studies,  'Planning,  *Water  supply,  •Water 
resources,  'Linear  programming,  'Methodology, 
'Irrigation,  *Crops,  'Farms,  'Economics. 

The  effect  of  risk  taking  by  users  of  irrigation 
water  is  discussed.  It  has  hitherto  been  assumed 
that  only  planners  react  to  the  effects  of  risk  ele- 
ments, and  so  the  influences  of  users'  reactions 
have  been  largely  ignored.  That  focussed  on  the 
hydrologic  risk  to  the  exclusion  of  risks  from 
economic  fluctuation.  This  study  is  based  on  the 
premise  that  the  way  farmers  react  can  influence 
the  optimum  size  of,  and  investment  in,  irrigation 
reservoirs,  and  provide  guidelines  for  their  opera- 
tion when  agriculture  is  a  major  reason  for  con- 
struction. The  methodology  is  a  combination  of 
simulation  and  response  surface  techniques.  The 
results  show  that  the  inclusion  of  farmers'  reac- 
tions had  recognizable  effects  on  both  the  system 
design  variables  and  the  farmers'  own  cropping 
plans.  This  methodology  could  make  the  model 
more  realistic  by  adding  other  factors  such  as  ef- 
fects of  industrial  and  municipal  water  needs, 
flood  protection,  etc.  (See  also  W72-09290) 
(Campbell-Cornell) 
W72-09294 
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RISK  PROGRAMMING:  AN  AID  IN  THE 
PLANNING  OF  A  RESERVOIR  -  IRRIGATION 
SYSTEM, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 
Statistics. 

J.  R.  Conner,  R.  J.  Freund,  and  M.  R.  Godwin. 
Appendix  S  of  Introduction  of  Risk  and  Uncertain- 
ty Concepts  to  Optimization  of  Water  Resources 
System  Design,  revised  December  10, 1971. 14  p,  4 
tab,  19ref. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Optimization,  'Reservoirs,  'Risks, 
'Decision  making,  'Model  studies,  'Planning, 
•Water  resources,  'Irrigation,  'Water  supply, 
•Farms,  Crops,  Costs. 

Currently  available  theory  is  used  for  another 
adaptation  of  the  'decision  making  under  risk' 
problem  for  farmers.  The  need  for  including  this 
concept  in  the  planning  of  a  reservoir-irrigation 
system  is  discussed.  Emphasis  is  on  farmers'  reac- 
tions to  different  reliabilities,  irrigation  water 
availabilities,  and  how  the  degree  of  farmers'  risk 
aversion  affects  these  reactions.  It  is  shown  how  a 
water  resource  system  model  can  be  developed 
which  incorporates  the  water  user's  reaction  to 
risk  and  the  effects  of  these  reactions  on  the  op- 
timal level  of  design  variables.  The  effects  of  the 
levels  of  the  risk  aversion  constant  on  the  amount 
of  net  benefits  accruing  to  society  from  the  system 
imply  that  water  resource  system  planners  should 
carefully  consider  the  ability  and  desire  of  the 
users  of  the  water  to  accept  or  avoid  risk.  (See  also 
W72-09290)  (Campbell-Cornell) 
W72-09295 


THE   MASTER   PLAN,   TOWN   OF   POESTEN- 
KILL,  N.Y.,  VOLUME  2. 

Bailey  (Russell  D.)  and  Associates,  Utica,  N.Y. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-09300 


A  MASTER  SEWERAGE  PLAN  FOR  BURLING- 
TON COUNTY,  NEW  JERSEY. 

Killain  (Elson  T.)  Associated,  Millbum,  N.J. 
For  primary  bibliographic  entry  see  Field  06D. 
W72-09303 


A   WATER    PLANNING   CONCEPT   FOR   THE 
STATE  OF  WASHINGTON. 

Washington  State  Water  Research  Center,  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-09308 


THE  ROLE  OF  RESEARCH  AND  DEVELOP- 
MENT IN  WATER  RESOURCES  PLANNING 
AND  MANAGEMENT  FOR  ACHIEVING 
URBAN  GOALS, 

National  Planning  Association,  Washington,  D.C. 
Center  for  Techno-Economic  Studies. 
M.  B.  Spangler. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB210-133,  $9.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  May 
1972.  639  p,  6  fig,  16  tab,  2  append.  OWRR  C-2112 
(No.  3365)  (1). 

Descriptors:  'Technology,  'Water  resources 
development,  'City  planning,  'Decision  making, 
'Planning,  'Forecasting,  'Systems  analysis, 
'Cost-benefit  analysis,  'Water  management, 
'Water  pollution  control,  'Water  requirements, 
'Water  utilization,  'Land  use,  'Risks,  Urbaniza- 
tion, Zoning,  Aesthetics,  Social  values,  Political 
jurisdiction,  Institutional  constraints.  Resource 
development,  Population  growth  rates,  Inter-basin 
transfers,  Water  allocation,  Water  law. 
Identifiers:  'Research  planning,  'Technology  as- 
sessment, 'Technology  forecasting,  'Technologi- 
cal change,  'Urban  goals,  'Cost-effectiveness 
analysis,  'Environmental  quality,  'Environmental 
protection,  Decision  criteria,  Goals,  Priorities,  So- 
cial   choice,    Information    requirements,    Matrix 


evaluation,   Population   forecasting,   Institutional 
alternatives,  Amenity  values. 

A  trimatrix  approach  is  proposed  for  evaluating 
the  impacts  of  technological  alternatives  on  dif- 
ferent urban  uses  of  water  and  related  land  areas 
and,  in  turn,  the  impacts  of  these  uses  on  urban 
goals  and  values.  This  provides  a  systematic  ac- 
counting system  for  mapping  the  interrelationships 
of  the  decision  criteria  of  the  research  planner,  the 
water  resources  planner,  and  the  urban  planner. 
This  analytical  tool  is  quite  useful  to  the  process  of 
technology  assessment  which  is  receiving  in- 
creased emphasis  nationally  and  internationally  in 
making  new  technologies  more  responsive  to  so- 
cial needs  as  reflected  in  the  desire  to  protect  and 
enhance  the  quality  of  the  environment  and  the 
quality  of  urban  living.  The  trimatrix  method  was 
applied  to  contrasting  case  studies  of  the  urban 
water  and  related  land  uses  and  potential 
technological  developments  affecting  the  Phoenix 
and  Baltimore  metropolitan  areas.  The  case  stu- 
dies revealed  the  highly  complex  nature  of  the 
technology  assessment  process  and  the  difficulty 
of  evaluating  impacts  on  urban  goals  and  values. 
Numerous  information  deficiencies  need  to  be  sur- 
mounted in  refining  the  methodology  and  develop- 
ing more  socially  optimal  planning  decisions  af- 
fecting water  resource  utilization  in  achieving 
urban  goals. 
W72-09788 


6B.  Evaluation  Process 


ECONOMICS    AND    THE    ENVIRONMENT,    A 
MATERIALS  BALANCE  APPROACH, 

Resources  for  the  Future,  Inc.,  Washington,  D.C; 

and     California     Univ.,     Riverside.     Dept.     of 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09139 


SOME  ECONOMIC  ASPECTS  OF  RAIN  STIMU- 
LATION, 

RAND  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-09146 


LONG-RUN  COSTS  AND  POLICY  IMPLICA- 
TION OF  ADJUSTING  TO  A  DECLINING 
WATER  SUPPLY  IN  EASTERN  WASHINGTON, 

Washington,  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09148 


USE    OF    GENERAL    EQUILIBRIUM    IN    RE- 
GIONAL WATER  RESOURCE  PLANNING. 

Georgetown  Univ.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09228 


SYSTEMS  ANALYSIS  FOR  WATER  QUALITY 
MANAGEMENT  -  SURVEY  AND  ABSTRACTS. 

Enviro  Control,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09229 


POLLUTION       PRICES      IX       A       GENERAL 

EQUILIBRIUM  MODEL, 

California  Univ.,  San  Diego,  La  Jolla.  Dept.  of 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09235 


INTRODUCTION  OF  RISK  AND  UNCERTAIN- 
TY CONCEPTS  TO  OPTIMIZATION  OF 
WATER  RESOURCES  SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09290 


THE  DEVELOPMENT  OF  A  MODEL  TO  EVAL- 
UATE HYDROLOGIC  RISK  IN  A  WATER 
RESOURCE  SYSTEM, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09291 


RECREATIONAL  USE  OF  THE  COLUMBIA 
RIVER:  EVALUATION  OF  ENVIRONMENTAL 
EXPOSURE, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

J.  F.  Honstead. 

Available  from  NTIS,  Springfield,  Va.  BNWL- 

CC-2299  $3.00  papercopy,  $0.95  microfiche.  Rept. 

No.  BNWL-CC-2299,  Oct.  7, 1969,  16  p. 

Descriptors:  'Radioactive  wastes,  'Effluents, 
'Water  pollution,  'Columbia  River,  'Measure- 
ment, 'Assay,  Water  pollution  sources,  Human 
pollution.  Radioactivity  effects,  Public  health,  So- 
cial aspects,  Outdoor  recreation,  Water  sports, 
Washington. 

Identifiers:  Radiation  exposure,  Concentration, 
Dose  calculation,  Richland  (Wash). 

A  total  of  430  teen-age  students  in  Richland 
Washington,  schools  were  questioned  concerning 
their  use  of  the  Columbia  River  for  recreation  pur- 
poses. The  survey  investigated  the  frequency  and 
length  of  swimming  trips,  water  skiing  trips,  fish- 
ing and  hunting  trips  and  picnics  associated  with 
the  Columbia  River.  The  data  are  to  be  used  in 
evaluating  the  external  dose  received  by  the 
Richland  residents  from  the  radioactivity  in  the 
Columbia  River  and  accumulated  along  the 
shoreline.  Individual  teen-agers  were  examined 
with  regard  to  their  possible  external  exposure  and 
values  of  up  to  68  mR  were  obtained  in  extreme 
cases.  (Houser-ORNL) 
W72-09426 


HIGH  DENSITY  FISH  CULTURE. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM71-01 114,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Proceedings  of  a  conference 
held  at  Skidaway  Inst,  of  Oceanography, 
Skidaway  Island,  Savannah,  Georgia,  February 
1970.  J.  W.  Andrews,  editor.  80  p,  5  fig,  13  tab,  2 
ref ,  3  app.  7301000/PL  88-309.  2-84-R. 

Descriptors:  'Fish  farming,  'Catfishes,  'Channel 
catfish,  Aquiculture,  'Fish  management,  Marine 
biology,  Fisheries,  Resources,  Engineering,  Mar- 
keting, Economics. 

Discussions  at  the  conference  centered  around 
high  density  catfish  culture,  although  much  infor- 
mation was  applicable  to  high  density  fish  culture 
in  general.  The  intensive  production  of  channel 
catfish  in  tanks,  pools,  and  raceways  was 
discussed.  Nutritional  aspects,  disease  and 
parasite  control,  and  potential  genetic  improve- 
ment in  growth  and  disease  resistance  of  catfish 
were  considered.  Economic,  marketing,  and  en- 
gineering aspects  of  high  density  culture  were  also 
discussed.  (Svensson-Washington) 
W72-09522 


EXTENDING  THE  UTILITY  OF  NON-URBAN 
WATER  SUPPLIES, 

Utah  State  Univ.  Foundation,  Logan. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-207  115,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  NWC-EES-72-033,  July  1971,  254  p,  319 
ref.  NWC  71-003. 

Descriptors:  'Economics,  'Water  supply,  Irriga- 
tion, Education,  'Water  resources  development, 
'Decision  making.  Environment,  Economic  effi- 
ciency, Recreation,  Social  values,  Water  conser- 
vation, Aesthetics,  Institutional  constraints, 
Water  quality,  Water  management.  Technology. 
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Identifiers:   Water  efficiency,   Non-urban  water 
supply. 

The  concept  of  extending  the  utility  of  non-urban 
water  supplies  in  a  given  hydrologic  complex;;  the 
conditions  for  achieving  greater  utility  in  both  a 
physical  and  socio-economic  sense;  and  some 
things  that  might  lead  to  better  utilization  from  a 
regional  or  public  perspective  are  discussed.  Some 
semantic  and  conceptual  difficulties  in  using  effi- 
ciency terms  for  comparing  nonhomogeneous  uses 
in  single  and  aggregated  use  configurations  are 
discussed.  Physical  and  managerial  possibilities 
and  opportunities  for  extending  the  utility  of  a 
given  water  supply  are  outlined  with  consideration 
of  the  institutional,  legal,  political,  and  economic 
constraints  which  inhibit  or  restrict  the  attainment 
of  these  technical  or  managerial  potentials. 
Recommendations  for  policy,  action,  and  research 
programs  are  given.  (NWC) 
W72-09525 


ENVIRONMENTAL     EVALUATION     SYSTEM 
FOR  WATER  RESOURCE  PLANNING, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-09560 


PROBLEMS  IN  THE  UTILIZATION  OF  WATER 
RESOURCES  (PROBLEMY  ISPOL'ZOVANIYA 
VODNYKH  RESURSOV). 

Belorusskii      Nauchno-Issledovatelskii      Institut 

Melioratsii     i     Vodnogo     Khozyaistva,     Minst 

(USSR). 

For  primary  bibliographic  entry  see  Field  08B. 

W72-09644 


THE  WESTWIDE  WATER  STUDY, 

Bureau  of  Reclamation,  Washington,  D.C. 

W.  D.  Fairchild. 

Journal  of  the  American  Water  Works  Association 

Vol.  63,  No.  11,  p  706-710,  Nov.  1971. 

Descriptors:  *Water  resources,  'Planning,  'Water 
resources  development,  Industries,  Agriculture, 
Environment,  Social  aspects,  Policies,  Weather 
modification,  Desalination,  Water  reuse,  Op- 
timum development  plans,  Water  requirements, 
Water  utilization. 

Identifiers:  'Westwide  Water  Study,  Western 
United  States,  Population  growth,  Geothennal 
resources. 

The  purpose  of  the  Westwide  Water  Study 
(WWS),  one  of  the  most  comprehensive  water 
resource  investigations  ever  undertaken  in  the  US, 
is  to  develop  a  general  plan  to  meet  future  water 
needs  of  the  11  Western  States.  The  WWS  is  a 
complete  reconnaissance  to  develop  a  general  plan 
with  the  following  objectives:  (1)  to  project  the  fu- 
ture population,  industry,  agriculture,  environ- 
ment, and  social  makeup  of  the  West,  (2)  to  deter- 
mine potential  water  supply  from  all  available 
sources,  (3)  to  translate  projections  of  future  con- 
ditions into  water  requirements  and  balance  these 
requirements  against  available  and  potential  water 
supply,  and  (4)  to  develop  an  optimum  plan  to 
meet  these  needs.  The  WWS  organization  consists 
of  4  basic  groups:  policy,  advisory,  management, 
and  implementation.  These  groups  will  study 
several  water  resource  potentials,  including 
weather  modification,  desalting,  geothermal 
development,  and  wastewater  reclamation;  and 
consider  the  protection  and  enhancement  of  the 
environment  during  development.  Findings  and 
recommendations  will  provide  new  perspectives 
on  water  resource  development  and  will  have  an 
immeasurable  influence  on  western  and  national 
growth  for  many  years.  (USBR) 
W72-09701 


THE   ROLE  OF   RESEARCH   AND   DEVELOP- 
MENT   IN    WATER    RESOURCES    PLANNING 


AND       MANAGEMENT       FOR       ACHIEVING 
URBAN  GOALS, 

National  Planning  Association,  Washington,  D.C. 

Center  for  Techno-Economic  Studies. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09788 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


CAPITAL  AND  OPERATING  COSTS-AWT, 

Cham/Hill,  Corvallis,  Oreg. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09140 


RATE  PHILOSOPHY, 

Portland  Water  Bureau,  Oreg. 
R.  C.  Hyle. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  63,  No.  11,  Part  1,  p  682-687,  1971. 

Descriptors:  'Water  demand,  *Water  supply, 
•Costs,  'Equitable  apportionment,  Use  rates, 
Forecasting,  Management. 

Water  rates  tend  to  change  slowly  in  response  to 
changes  in  other  parts  of  the  economy;  this  lag 
may  be  due  to  political  constraints  as  well  as  to  the 
factors  affecting  demand  and  supply.  In  the  long 
run,  the  industry  may  be  under  little  economic 
pressure  to  increase  rates.  The  high  rate  of  invest- 
ment per  dollar  of  revenue  means  that  fixed  costs 
underlie  a  large  part  of  the  price  charges.  If  the 
utility  is  growing,  the  decline  in  average  fixed 
costs  tends  to  offset  increases  in  operating  costs; 
if  debt  is  retired,  the  relief  from  debt  service  may 
more  than  compensate  for  other  cost  increases.  In 
practice,  water  rates  tend  to  be  such  that  the  water 
users  provide  the  revenue  needed  to  keep  the  utili- 
ty solvent.  While  revenue  bonds  now  constitute 
virtually  all  major  financing,  it  is  still  the  water 
customer  who  pays.  In  theory,  water  users  should 
pay  for  only  a  portion  of  the  capital  construction. 
Some  construction  and  replacement  costs  should 
be  met  from  general  tax  funds,  for  instance. 
Furthermore,  main  extensions  and  other  improve- 
ments supplied  to  a  limited  area  should  be 
financed  chiefly  by  those  directly  benefited.  (Set- 
tle-Wisconsin) 
W72-09142 


THE  ECONOMIST'S  APPROACH  TO  POLLU- 
TION AND  ITS  CONTROL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Economics. 

R.  M.  Solow. 

Social  Science,  Vol.  47,  No.  1,  p  15-25,  1972.  5  ref. 

Descriptors:  'Pollution  abatement,  'Economic  ef- 
ficiency, 'Taxes,  Water  pollution,  Air  pollution, 
Regulation,  'Waste  disposal. 
Identifiers:    'Conservation   of   mass,    'Materials 
disposal,  'User  fees,  'Subsidies. 

When  considering  the  problems  associated  with 
pollution,  we  need  to  take  account  of  the  funda- 
mental physical  law  of  the  conservation  of  mass. 
We  speak  of  'consumption'  as  if  nothing  is  left  of 
goods  after  they  are  consumed.  But  of  course 
everything  is  left  of  them.  In  principle,  then,  the 
residuals  from  production  weigh  as  much  as  the 
original  weight  of  materials.  Unless  it  is  recycled, 
all  this  has  to  be  returned  to  the  environment  in 
one  way  or  another.  In  1965,  the  estimated  total 
weight  of  basic  materials  produced  in  (or  imported 
into)  the  United  States  was  2492  million  tons,  a 
figure  10  percent  higher  than  in  1963.  Thus,  there 
is  no  major  air  pollution  problem  or  water  pollu- 
tion problem;  there  is  a  materials  disposal 
problem.  One  proposal  aimed  at  mitigating  this 
problem,  which  may  not  be  immediately  practical 
but  at  least  points  in  the  right  direction,  is  that  the 
government  collect  a  materials-use  fee  on 
specified  materials  removed  from  the  environ- 
ment. The  fee  would  be  such  to  equate  private  and 


social  costs,  assuming  the  materials  were  even- 
tually disposed  of  in  the  most  harmful  manner.  Fee 
refunds  would  be  made,  depending  on  the  actual 
manner  of  disposal.  (Settle-Wisconsin) 
W72-09145 


LONG-RUN  COSTS  AND  POLICY  IMPLICA- 
TION OF  ADJUSTING  TO  A  DECLINING 
WATER  SUPPLY  IN  EASTERN  WASHINGTON, 

Washington,  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09148 


POLLUTION       PRICES      IN       A       GENERAL 

EQUILIBRIUM  MODEL, 

California  Univ.,  San  Diego,  La  Jolla.  Dept.  of 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09235 


LIQUID     WASTES     FROM     CANNING     AND 
FREEZING  FRUITS  AND  VEGETABLES. 

National  Canners  Association,  Berkeley,  Calif. 

Western  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09390 


COST  OF  WASTE  TREATMENT  IN  THE  MEAT 
PACKING  INDUSTRY, 

Wichita  State  Univ.,  Kans.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09397 


POLLUTION:  CLEANING  UP  COSTS  MONEY, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09461 


6D.  Water  Demand 


RATE  PHILOSOPHY, 

Portland  Water  Bureau,  Oreg. 

For  primary  bibliographic  entry  see  Field  06C. 

W72-09142 


WATER  TREATMENT  PLANT  STAGING  POL- 
ICY, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-09289 


THE  MASTER  PLAN,  TOWN  OF  POESTEN- 
KILL,  N.Y.,  VOLUME  2. 

Bailey  (Russell  D.)  and  Associates,  Utica,  N.Y. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-189  305,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  The  Town  of  Poestenkill, 
Rensselaer  County,  New  York,  January  1970.  50 
p,  24  fig,  7  tab.  HUD  supported. 

Descriptors:  'Planning,  'Urbanization,  'Com- 
prehensive planning,  'City  planning,  'Rural 
sociology,  Cummunity  development,  Rural  areas, 
New  England,  Land  development,  Land  use, 
Schools  (Education),  Roads,  Highways,  Urban 
planning,  Flood  plains. 

Identifiers:  'Transportation  planning,  'Poesten- 
kill. 

Volume  2  contains  proposals  for  town  develop- 
ment, transportation  and  community  facilities. 
These  proposals  are  based  upon  the  background 
material  and  summaries  of  land  use  and  quality  of 
housing  contained  in  Volume  1.  A  town  design 
plan  is  included.  It  outlines  specific  action 
proposals  with  respect  to  the  visual  environment 
and  suggests  relationships  to  other  program  ele- 
ments. Especially  important  will  be  the  implemen- 
tation of  Poestenkill  Center,  transportation  and 
park  and  recreation  recommendations.  An  outline 
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of  plans  for  development  of  transportation  ele- 
ments is  included.  Poestenkill  must  rely  on 
highways  for  transportation.  Higher  levels  of 
government  are  responsible  for  all  of  the  impor- 
tant transportation  elements.  A  modest  highway 
improvement  program  centered  around  the  protec- 
tion of  Poestenkill's  scenic  resources  will  be 
adequate  to  meet  the  Town's  projected  future 
needs.  The  report  discusses  the  quality  and 
adequacy  of  community  facilities  in  Poestenkill 
and  advances  recommendations  for  establishing, 
developing,  and  maintaining  appropriate  parks, 
playgrounds  and  playfields,  schools,  and  public 
buildings.  This  planning  program  is  based  on  what 
can  now  be  determined.  Generally,  this  relates  to 
natural  features  -  the  areas  with:  steep  slopes,  high 
water  table,  poor  soil  conditions  and  floodable 
areas.  Specific  economic  and  social  values  have 
been  identified  -  a  viable  agricultural  area,  water 
and  natural  area  resource  preservation,  respect  for 
soil  and  topographical  features.  (Poertner) 
W72-09300 


A  MASTER  SEWERAGE  PLAN  FOR  BURLING- 
TON COUNTY,  NEW  JERSEY. 

Killain  (Elson  T.)  Associated,  Millburn,  N.J. 

Board  of  Chosen  Freeholders,  Mount  Holly,  New 
Jersey,  April  1969.  202  p,  23  fig,  16  tab. 

Descriptors:  'Planning,  *Waste  water  disposal, 
'Sewerage,  'Waste  water  treatment,  'New  Jer- 
sey, Sewage,  Sewage  disposal,  Urbanization, 
Comprehensive  planning,  Water  resources 
development,  Local  governments. 
Identifiers:  'Burlington  County,  'Master 
sewerage  plan. 

Recommendations  are  presented  for  developing 
regional  sewerage  facilities  in  Burlington  County 
for  the  collection,  treatment  and  disposal  of 
domestic  and  industrial  wastes  with  the  view 
toward  minimizing  the  effect  upon  the  receiving 
streams.  Burlington  County  is  the  largest  County 
in  the  State  of  New  Jersey,  with  an  area  of  819 
square  miles.  Approximately  one-half  of  the  Coun- 
ty land  area  drains  westerly  in  the  Delaware  River. 
The  easterly  portion  of  the  County  drains  into  the 
Mullica  River  and  its  tributaries,  and  eventually 
into  Great  Bay.  Because  of  the  size  of  Burlington 
County  and  the  low  density  of  population  in  the 
relatively  undeveloped  portions  of  each 
watershed,  the  construction  of  a  single  central 
treatment  plant  with  long,  large  and  costly  inter- 
ceptor sewers  within  each  watershed  could  not  be 
economically  justified.  Implementation  of  por- 
tions of  a  regional  or  watershed  plan  appears  to  be 
warranted  and  necessary  at  this  time  in  many  areas 
of  the  County.  The  enlargement  and  the  increased 
use  of  some  of  the  larger  existing  treatment  plants 
should  be  encouraged,  and  service  provided  to 
outlying  areas  in  need  of  sewers.  It  is  recom- 
mended that  a  stage  program  of  construction  be 
undertaken  in  the  watersheds  of  Burlington  Coun- 
ty for  the  regional  treatment  facilities  to  be  pro- 
vided. In  order  to  implement  the  proposed  county 
programs  the  availability  of  substantial  State  and 
Federal  funds  will  be  essential.  (Poertner) 
W72-09303 


A  WATER  PLANNING  CONCEPT  FOR  THE 
STATE  OF  WASHINGTON. 

Washington  State  Water  Research  Center,  Pull- 
man. 

September  1970.  68  p,  9  ref. 

Descriptors:  'Planning,  'Washington,  'Water 
resources  development,  'Administration,  'Water 
policy,  Governments,  State  governments.  Coor- 
dination, Comprehensive  planning,  Water 
development. 
Identifiers:  'State  water  plan. 

A  study  was  made  to  develop  the  philosophy, 
guidelines,  and  structure  of  the  State  organiza- 
tional mechanisms  within  which  a  State  Water 


Plan  can  be  produced.  The  following  points  are 
stressed  in  the  report:  (1)  legal  authorization  for  a 
water  planning  agency  must  be  developed;  (2)  con- 
tinued funding  must  be  assured;  (3)  careful  con- 
sideration must  be  given  to  the  selection  of  the 
director  and  staff;  (4)  advisory  committees  should 
be  established ,  (5)  an  evaluation  should  be  made  of 
the  mechanisms  available  for  establishing  liaison; 
(6)  an  evaluation  should  be  made  of  the  availability 
of  physical,  political,  legal  and  social  resources 
data;  (7)  an  evaluation  should  be  made  of  existing 
water-resource  planning  documents,  legislation 
and  administrative  policies;  and  (8)an  evaluation 
should  be  made  of  planning  goals  and  objectives 
that  may  have  been  proposed  by  other  State  of 
Washington  agencies.  The  report  underlines  the 
need  for  dedication  by  the  State  to  change  the 
fragmented  water  resource  planning  now 
prevalent  and  to  develop  a  strong  coordinating 
group  to  ensure  that  individual  plans  mesh  into  an 
integrated  State  plan.  (Poertner) 
W72-09308 


WATER  AND  LAND  RESOURCES,  OUACHITA 
RIVER  BASIN  IN  ARKANSAS, 

Arkansas  Soil  and  Water  Conservation  Commis- 
sion, Little  Rock. 
R.  G.  Andrews,  and  E.  A.  McRae. 
Little  Rock,  July  1970.  83  p,  27  fig,  19  tab,  15  ref. 

Descriptors:  'Water  demand,  'Water  supply,  'Ar- 
kansas, 'Consumptive  use,  'Land  resources, 
'Planning,  Agriculture,  Water  control,  Water  pol- 
lution, Administration,  Land  development,  Water 
resources  development,  Fiber  crops,  Food  and 
cover  crops,  Water  pollution  sources, 
Watersheds,  Flood  control,  Aquifers,  Erosion 
control,  River  basin  development,  Water  conser- 
vation, Soil  conservation. 

Identifiers:  'Ouachita  River  Basin,  Resource  con- 
servation. 

This  report  appraised  the  following  items  pertinent 
to  the  Ouachita  River  Basin  in  Arkansas:  (1) 
available  water  supply  in  terms  of  quantity  and 
quality ;  (2)  extent  and  nature  of  the  present  water 
use  and  pollution;  (3)  estimated  future  water  needs 
and  availability;  (4)  available  land  resources  for 
food  and  fiber  production  and  mineral  resources; 
and  (5)  capability  of  land  resources  to  meet  future 
needs.  The  Ouachita  River  Basin  consists  of 
1 1 ,548  square  miles  in  the  south  central  part  of  Ar- 
kansas. Population  estimates  foresee  increased  ur- 
banization. The  principal  economic  activities  are 
agriculture,  forest  products,  mining  and  recrea- 
tion. The  basin  is  rich  in  water  resources;  however 
it  is  subject  to  extremes  of  flood  and  drouth. 
Water  management  is  needed  to  conserve  the  ex- 
cess for  use  during  periods  of  shortage.  Water 
quality  is  generally  excellent,  although  man-made 
pollution  has  seriously  affected  the  quality  in  some 
areas.  Frequent  periods  of  high  precipitation  and 
the  resultant  rapid  run-off  make  flash  floods  com- 
mon. The  Corps  of  Engineers  has  installed  exten- 
sive faculties  for  flood  control,  and  there  appears 
to  be  no  urgent  need  for  additional  flood  control 
works.  With  proper  management,  available  water 
supplies  seem  adequate  to  meet  all  foreseeable 
needs.  Quality  rather  than  quantity  will  probably 
be  of  greatest  concern  in  the  future.  (Poertner) 
W72-09309 


AGRICULTURAL  WATER  DEMANDS, 

Iowa  State  Univ.,  Ames.  Center  for  Agricultural 
and  Rural  Development. 

E.  O.  Heady,  H.  C.  Madsen,  K.  J.  Nicol,  and  S.  H. 
Hargrove. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  790,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  NWC-F-72-031,  Nov.  1971,  397  p.  NWC 
71-013. 

Descriptors:   'Forecasting,  'Arable  land,  Water 
supply.  Water  utilization,  'Irrigated  land,  'Irriga- 
tion, Mathematical  models,  Linear  programming, 
'Water  demand,  Agriculture. 
Identifiers:  Alternative  futures. 


The  primary  objective  is  to  determine  whether  the 
Nation  has  enough  water  and  land  to  satisfy  its  fu- 
ture food  and  fiber  needs.  Secondary  objectives 
are  to  estimate  agricultural  demands  for  water,  to 
illustrate  the  substitutions  between  water  and  land 
and  to  estimate  levels  of  commodity  prices,  value 
of  water  rights  and  land  rents  related  to  water  use 
alternatives.  The  study  is  based  on  a  large-scale 
linear  programming  model  of  U.S.  agriculture.  The 
analysis  incorporates  alternative  sets  of  parame- 
ters for  (1)  population,  (2)  water  prices,  (3) 
technological  advance,  (4)  exports  and  (5)  absence 
or  existence  of  government  supply  control  pro- 
grams. All  projections  are  for  the  year  2000.  A 
general  conclusion  is  that  projected  domestic  food 
and  fiber  and  export  demands  will  not  press 
against  available  water  and  land  resources  in  2000. 
Thus,  present  land  surpluses  can  substitute  for  fu- 
ture water  and  irrigated  land  development  projects 
in  agriculture.  Although  an  absolute  water 
shortage  is  not  projected  for  2000,  an  efficient  dis- 
tribution of  water  supplies  still  will  be  a  problem. 
(NWC) 
W72-09526 


CHARACTERISTICS  OF  STREAMFLOW  AT 
GAGING  STATIONS  IN  SHELL  CREEK,  ELK- 
HORN  RIVER,  AND  SALT  CREEK  BASINS, 
NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09556 


GEOLOGIC  AND  HYDROLOGIC  STUDY  OF 
NORTHERN  SARDINIA:  REPORT  NUMBER  3. 
THE  PROVISION  OF  WATER  FOR  THE  RE- 
GION OF  ANGLONA,  (IN  ITALIAN), 

Sassari  Univ.  (Italy).  Faculty  of  Medical  Chirurgy. 

U.  Alamanni,  B.  Dettori,  A.  Maida,  and  S. 

Petti  nato. 

Studi  Sassaresi  Sez  Arch  Bimes  Sci  Med  Nat.  Vol 

47,  No.  5/6,  p  375-417.  1969.  nius.  Maps.  (English 

summary). 

Identifiers:   'Anglona  (Italy),  'Water  resources, 

Sardinia,  'Water  demand,  Water  quality. 

Water  resources  already  existing  in  the  zone 
(water-ways,  springs  and  wells)  and  places  that 
can  be  utilized  for  the  construction  of  artificial 
lakes  are  noted.  The  quantity  of  water  gushing  out 
of  44  main  springs  of  the  294  found  to  exist  in  this 
zone  will  satisfy  the  water  demand  estimated  until 
the  year  2015  on  the  basis  of  the  General  Italian 
Aqueducts  Plan.  The  chemical  and  bacteriological 
quality  of  the  waters  of  this  region  were  studied  - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09781 

6E.  Water  Law  and  Institutions 


CLOSING  CIRCLE  ON  ENVIRONMENTAL 
ECONOMICS, 

T.  T.  Bradshaw. 

Chemical  and  Engineering  News,  Vol.  50,  No.  8,  p 

22-33,  February  21,  1972. 

Descriptors:  'Pollution  abatement,  'Political  con- 
straints, 'Profit,  Productivity,  Economic  efficien- 
cy. 

Identifiers:  LIncentives,  'Externalities,  Inter 
nalization. 

The  environmental  theories  of  environmentahs 
Barry  Commoner  and  lawyer-economist  Louis  O 
Kelso  are  discussed.  Commoner  links  our  curren 
environmental  degradation  to  the  profit  motive,  oi 
the  drive  to  get  ahead.  The  profit  motive  has,  foi 
instance,  resulted  in  the  replacement  of  many  'en 
vironmentally  successful'  products  by  many  en 
vironmentally  harmful  products.  Since  1946  the 
production  of  non-returnable  soda  bottles  has  in 
creased  by  53,000  per  cent;  synthetic  fibers  b] 
5980  per  cent;  mercury  used  for  chlorine  produc 
tion  by  3930  per  cent;  and  plastics  by  1960  pe 
cent.  Commoner  emphasizes  the  need  to  alter  ou 
economic  and  political  institutions  so  that  thi 
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profit  incentive  becomes  less  important  than  it 
presently  is.  In  his  approach  to  the  environmental 
problems,  Kelso  emphasizes  the  failure  of  our  cur- 
rent economic  system  to  fully  account  for  the 
productivity  of  capital.  His  solution  is  similar  to  a 
universal  profit-sharing  plan.  The  idea  is  that 
everyone  must  participate  directly  in  the  produc- 
tive process  and  produce  real  wealth.  Then,  after 
internalization  of  external  diseconomies  has  been 
enforced  by  the  government,  the  consumer  can 
better  afford  to  pay  the  extra  costs  of  cleaning  up 
the  environment.  (Settle-Wisconsin) 
W72-09144 


COORDINATION  DIRECTORY  FOR 

PLANNING  STUDIES  AND  REPORTS,  AUGUST 
1971. 

Water  Resources  Council,  Washington,  D.C. 

United  States  Water  Resources  Council  Directory, 
October  1971. 117  p,  31  fig. 

Descriptors:  'Inter-agency  cooperation,  *Water 
Resources  Planning  Act,  'Investigations,  Data 
collections,  River  basin  development,  Manage- 
ment, Decision  making,  Land  management,  Com- 
prehensive planning,  Watershed  management. 
Identifiers:  'Directory,  Water  Resources  Council. 

The  directory  updates  and  sets  forth  the  various 
offices  and  addresses  of  agencies  represented  on 
the  Water  Resources  Council  and  all  other 
Federal,  State,  local  and  private  interests  con- 
cerned with  the  investigation  and  development  of 
water  and  related  land  resources.  It  provides  a 
description  of  agency  areas  of  interest  and  respon- 
sibility, and  information  on  distribution  of  notices 
of  investigation.  The  Council  will  review  the 
Directory  periodically  and  issue  necessary  revi- 
sions. This  directory  is  available  in  loose-leaf  form 
and  may  easily  be  kept  current  so  that  all  water 
and  related  land  resources  planning  agencies  may 
be  able  to  contact  one  another.  (Lang-USGS) 
W72-09273 


THE  EFFECT  OF  CHANNELIZATION  ON  THE 
ENVIRONMENT. 

Congress,  Washington,  D.C;  and  Committee  on 

Public  Works  (U.  S.  Senate). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09459 


PRESIDENT'S     MESSAGE-ENVIRONMENTAL 

PROTECTION, 

R.  M.  Nixon. 

U.S.    Code    Congressional    and    Administrative 

News,  Vol.  2,  p  605-619,  1972.  (Cong.  Rec,  Vol. 

118,  pH840  (daily  ed.). 

Descriptors:  'Planning,  'Legislation,  'Federal 
government,  'Water  pollution  control,  'Environ- 
mental sanitation,  Legal  aspects,  Economics,  En- 
vironmental effects.  Waste  disposal,  Sediments, 
Technology,  Energy,  Pesticides,  Land  use,  Wet- 
lands, Wildlife,  Fish,  Migratory  birds,  Recreation, 
International  law,  United  Nations,  United  States, 
Oil  pollution,  Treaties. 

After  listing  projects  begun  in  1971,  the  President 
outlined  the  course  for  the  future.  The  federal 
government  will  attempt  to  tighten  pollution  con- 
trol through:  (1)  the  Toxic  Wastes  Disposal  Con- 
trol Act,  (2)  regulatory  programs  to  control  sedi- 
ment from  construction  activity,  and  (3)  develop- 
ment of  new  technology  to  produce  clean  energy. 
New  technology  will  be  applied  to  the  develop- 
ment of  integrated  pest  management.  Land  use 
will  be  unproved  through  expansion  and 
strengthening  of  the  National  Land  Use  Policy  Act 
and  programs  for  the  protection  of  wetlands.  A 
plan  for  protecting  our  natural  heritage  will  include 
the  following  programs:  (1)  protection  of  endan- 
gered species,  (2)  creation  of  the  Big  Cypress  Na- 
tional Fresh  Water  Reserve  in  Florida,  (3)  national 
recreation  areas  around  New  York  Harbor  and  the 
Golden  Gate,  and  (4)  creation  of  new  wilderness 


areas.  To  coordinate  international  action  the  Pre- 
sident asked  for  funds  for  the  United  Nations  Con- 
ference on  the  Human  Environment  and  action  to 
ratify  conventions  and  implement  legislation  for 
control  of  marine  pollution  on  the  high  seas.  The 
President  forecasted  that  environmental  protec- 
tion will  be  no  easy  task:  it  will  require  assistance 
from  all  segments  of  society.  ( Ilk  son-Florida ) 
W72-09460 


RIGHTS  AND  RESPONSIBILITIES  OF  ARCTIC 
COASTAL  STATES:  THE  CANADIAN  VIEW, 

Department  of  External  Affairs,  Ottawa  (Ontario). 
J.  A.  Beesley. 

Journal  of  Maritime  Law  and  Commerce,  Vol.  3,  p 
1-12,  October  1971. 21  ref. 

Descriptors:  'Environmental  control,  'Jurisdic- 
tion, 'Arctic  Ocean,  'Law  of  the  sea,  'Canada, 
Legal  aspects,  Governments,  Arctic,  Environmen- 
tal effects,  Oceans,  Ships,  Navigation,  Oil  pollu- 
tion, Oil  spills,  International  law,  Permafrost, 
Polar  regions,  Ice,  Ice  cover,  Ecology,  Water  pol- 
lution, Water  pollution  control,  Pollution  abate- 
ment. Foreign  countries. 

Identifiers:  'Arctic  Waters  Pollution  Prevention 
Act  (Canada),  'Coastal  waters. 

The  question  involved  with  'Arctic  sovereignty'  is 
under  what  authority  uses  of  Arctic  waters  and  ice 
will  be  regulated  and  controlled  (leaving  aside  the 
question  of  exploitation  of  the  continental  shelf). 
The  United  States  has  asserted  the  Arctic  is 
governed  by  the  law  of  the  sea.  Because  most  of 
this  area  is  covered  with  ice  throughout  the  year, 
Canada  feels  the  law  of  the  sea  is  irrelevant.  Local 
inhabitants  use  the  frozen  sea  as  a  land  extension 
far  more  than  as  water.  Where  shipping  routes  do 
exist  they  have  been  developed  through  the  efforts 
of  the  coastal  state.  The  Arctic's  unique  environ- 
mental characteristics  can  effect  the  quality  of  life 
in  vast  regions  of  North  America.  Canada  feels  the 
Arctic's  special  characteristics  give  it  special 
status.  Meeting  its  responsibility  to  preserve  the 
ecology  of  this  area,  Canada  adopted  the  Arctic 
Waters  Pollution  Prevention  Act  which  allows 
Canada  to  preclude  the  passage  of  ships  threaten- 
ing environmental  pollution.  Canada  has  also  ex- 
tended its  territorial  sea  to  twelve  miles.  This  gives 
Canada  jurisdiction  of  two  key  'gateways'  to  the 
Northwest  Passage.  A  review  of  international  law 
indicates  that  Canada  has  acted  properly  in  adopt- 
ing the  Act.  (Hkson-Florida) 
W72-09465 


INTERNATIONAL  AND  NATIONAL  AP- 
PROACHES TO  OIL  POLLUTION  RESPONSI- 
BILITY: AN  EMERGING  REGIME  FOR  A 
GLOBAL  PROBLEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09467 


LE  VAN  V.  HEDLUND  PLUMBING  AND  HEAT- 
ING (ADJACENT  LANDOWNERS  OBLIGA- 
TION TO  ACCEPT  NATURAL  DRAINAGE  OF 
SURFACE  WATERS). 

194  N.W.2d  725-727  (Ct.  App.  Mich.  1971). 

Descriptors:  'Michigan,  'Adjacent  landowners, 
'Surface  runoff,  'Negligence,  Watercourses 
(Legal  aspects),  Judicial  decisions,  Surface 
waters,  Drainage  water,  Runoff,  Easements, 
Legal  aspects,  Precipitation  excess,  Rain  water. 
Repulsion  (Legal  aspects),  Riddance  (Legal 
aspects),  Surface  drainage,  Damages. 
Identifiers:  Common  enemy  rule. 

Plaintiff  landowner  sued  for  damages,  alleging  that 
defendant  adjoining  landowners  had  by  earth  fill 
caused  the  level  of  their  land  to  be  raised  to  a  point 
where  it  would  no  longer  accept  surface  waters 
flowing  in  their  natural  course  from  plaintiff's 
land,  with  the  result  that  the  waters  had  accumu- 
lated on  plaintiff's  land,  damaging  his  property. 
Defendants  admitted  filling  their  land,  but  denied 


any  negligence  or  obligation  to  accept  surface 
water  from  plaintiff's  land.  The  trial  court  held  for 
plaintiff,  finding  that  his  was  the  dominant  land 
and  defendant's  the  servient.  The  Court  of  Ap- 
peals of  Michigan  affirmed,  finding  that  the  trial 
court  was  correct  in  holding  that  the  average  pru- 
dent man  possessing  knowledge  of  the  natural  sur- 
face water  flow  should  have  known  that  the  raising 
of  defendants'  land  would  cause  water  problems 
for  plaintiff  and  that  failure  to  provide  for  this  was 
negligence.  The  owner  of  lowlands  must  accept 
surface  water  which  naturally  drains  onto  his  land. 
Defendants  not  only  refused  to  accept  this  surface 
water  by  raising  the  surface  of  their  land,  but  they 
also  cast  this  water  onto  plaintiff's  land,  causing 
damage.  (Hkson-Florida) 
W72-09469 


ATTORNEY  GENERAL  V.  BALDWIN  (NON- 
COMPLIANCE WITH  TERMS  OF  PERMIT  TO 
FILL). 

279  N.E.2d  710-717  (Sup.  Jud.  Ct.  Mass.  1972). 

Descriptors:  'Earth  fill,  'Massachusetts,  'Estua- 
ries, 'Permits,  Tidal  waters,  Judicial  decisions, 
Appeals,  Statutes,  Water  law.  Piers,  Culverts, 
State  governments,  Administrative  agencies. 

Defendants  were  granted  a  license  to  place  fill  on 
certain  tidelands  in  a  creek  area.  Continued  use  of 
the  license  was  conditioned  upon  defendants' 
compliance  with  certain  requirements,  including 
construction  of  a  pier  and  a  reinforced  concrete 
culvert.  Plaintiff  attorney  general  brought  suit  to 
enjoin  the  continuance  of  defendants'  operations 
and  to  compel  their  removal  of  fill  that  had  already 
been  deposited.  The  Supreme  Judicial  Court  of 
Massachusetts  held  that  defendants  had  abused 
their  license  by  failing  to  construct  the  culvert  and 
pier.  This  result  was  reached  even  though  public 
funds  had  earlier  been  appropriated  for  comple- 
tion of  the  required  construction.  The  court  also 
held  that  the  lower  court  was  correct  in  requiring 
defendants  to  remove  the  fill  already  deposited. 
The  court  justified  its  holding  by  the  fact  that  de- 
fendants had  never  intended  to  comply  with  their 
license  and  that  they  were  notified  during  con- 
struction that  their  work  was  improper.  (Waldron- 
Florida) 
W72-09470 


COOK  INDUSTRIES  V.  CARLSON  (RIGHT  OF 
SUMMARY  ABATEMENT  OF  PRIVATE 
NUISANCE). 

334  F.  Supp.  809-820  (N.D.  Miss.  1971). 

Descriptors:  'Judicial  decisions,  'Easements,  'In- 
dustrial wastes,  'Waste  water  treatment,  Waste 
disposal,  Water  pollution,  Effluents,  Waste  water 
disposal,  Legal  aspects,  Discharge  (Water), 
Damages. 
Identifiers:  'Nuisance  (Legal  aspects). 

Plaintiff  corporation,  lessee/operator  of  industrial 
property  and  city  as  lessor/owner,  sued  defentant 
owners  of  adjoining  property  to  require  opening  of 
a  drainage  ditch  and  for  damages  for  the  closing  of 
the  ditch.  Plaintiff  held  em  easement  for  drainage 
across  defendants'  property.  For  three  and  one 
half  years  plaintiff  had  discharged  polluted  and 
contaminated  water  into  the  ditch.  After  numerous 
complaints  defendants  blocked  the  ditch  to  gain 
publicity  and  community  support.  The  United 
States  district  court  ruled  that  defendants  ex- 
ceeded any  right  of  summary  abatement  in 
blocking  the  ditch.  The  court  further  decided  that 
plaintiff's  easement  did  not  extend  to  its  enlarged 
and  changed  use  and  such  use  amounted  to  a 
private  nuisance.  Defendants  were  required  to 
open  the  ditch  and  pay  nominal  damages  for  its 
closing.  Plaintiff  was  required  to  pay  nominal 
damages  for  private  nuisance  and  were  given  a 
limited  time  to  effect  a  remedy  by  eliminating  the 
offensive  odors  and  unsightly  appearance  result- 
ing from  its  discharges  into  the  ditch.  (Nielsen- 
Florida) 
W72-09471 
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U.S.  OPPOSES  UNILATERAL  EXTENSION  BY 
CANADA  OF  HIGH  SEAS  JURISDICTION. 

Department  of  State,  Washington,  D.C. 

Department  of  State  Bulletin,  Vol.  62,  p  610-611, 
1970. 

Descriptors:  'International  law,  'Governmental 
interrelations,  'Law  of  the  sea,  'Water  pollution 
control,  'Canada,  'Jurisdiction,  Political  con- 
straints, United  States,  United  Nations,  Legal 
aspects,  Boundaries  (Property),  Governments, 
Legislation,  Navigation,  Arctic,  Fisheries,  Inter- 
national waters,  International  commissions, 
Foreign  countries,  Supervisory  control  (Power). 
Identifiers:  'Coastal  waters. 

The  State  Department  opposes  the  Canadian 
Government's  introduction  of  two  bills  in  the 
House  of  Commons  dealing  with  pollution  in  the 
Arctic,  fisheries,  and  the  limits  of  the  territorial 
sea.  The  bills  seek  to  establish  pollution  zones  in 
Arctic  waters  up  to  100  miles  from  the  coast. 
Within  these  zones,  Canada  would  assert  the  right 
to  control  all  shipping  and  prescribe  standards  of 
vessel  construction,  navigation,  and  operation. 
Additionally,  Canada  seeks  to  establish  exclusive 
fisheries  in  areas  of  the  high  seas  beyond  12  miles. 
International  law  provides  no  basis  for  these  uni- 
lateral extensions  of  jurisdiction.  These  actions 
may  be  taken  as  precedent  for  other  unilateral  in- 
fringements of  freedom  of  the  seas.  The  U.S.  has 
long  sought  international  solutions  to  problems  of 
the  high  seas  through  the  United  Nations.  Canada 
should  attempt  to  effect  a  change  within  the  inter- 
national framework  and  should  defer  making  the 
bills  effective  until  an  internationally  agreed  solu- 
tion is  arrived  at.  If,  however,  the  Canadian 
Government  is  unwilling  to  await  international 
agreement,  the  case  should  be  submitted  to  the  In- 
ternational Court  of  Justice.  (Ilkson-Florida) 
W72-09472 


A  STATUTORY  ANALYSIS  OF  FLORIDA'S 
WATER  POLLUTION  CONTROL  LEGISLA- 
TION, 

Florida  Univ.,  Gainesville.  Coll.  of  Law. 
C.  L.  Johnson. 

Unpublished  seminar  paper,  Law  Library,  Univer- 
sity of  Florida,  February  29,  1972.  44  p,  109  ref,  1 
append. 

Descriptors:  'Florida,  'Law  enforcement,  'Ad- 
ministrative agencies,  'Water  pollution  control, 
'Pollution  abatement,  Permits,  Pollution  taxes 
(Charges),  Tennessee,  Penalties  (Legal),  Water 
quality  standards,  Water  law,  Legislation,  Ad- 
ministrative decisions.  Water  quality  control, 
Water  pollution,  Thermal  pollution,  Regulation, 
Water  resources  development,  Legal  review,  State 
governments,  State  jurisdiction,  Comprehensive 
planning.  Water  policy. 

Identifiers:  'Public  trust  doctrine,  Injunction 
(Mandatory),  Injunction  (Prohibitory). 

Chapter  403,  Florida  statutes,  is  examined  and 
compared  with  the  Tennessee  Water  Quality  Con- 
trol Act  of  1971.  Legislative  adoption  of  the  public 
trust  doctrine  could  be  used  to  remedy  Florida's 
lack  of  an  affirmative  legislative  commitment  to 
prevent  water  pollution.  The  definition  of  several 
key  statutory  terms  and  the  duties  of  the  Depart- 
ment of  Pollution  Control  should  be  clarified  and 
expanded.  The  membership,  control,  and  duties  of 
the  Pollution  Control  Board  need  more  statutory 
definition  and  limitation.  A  recently  enacted  per- 
mit system  for  waste  discharges  is  deficient  in  that 
it  fails  to  impose  any  penalty  for  certain  discharges 
without  a  permit.  To  be  adequate,  the  permit 
system  should  provide  effective  control  over  all 
discharges.  The  enforcement  procedure  behind  the 
Act  is  only  applicable  after  a  violation  has  oc- 
curred, and  no  provision  is  made  for  compliance 
with  the  regulations  of  the  Department  before 
violations  are  cited.  The  statutory  hearing 
procedures  allow  delays  which  can  prevent  the 
quick  disposition  of  alleged  violations.  The  imposi- 
tion of  a  user-surveillance  fee  is  one  method  of 
defraying  water  pollution  control  costs.  A  table 


comparing  the  Florida  Act  and  the  Tennessee  Act, 
the  text  of  the  Florida  Act,  and  the  text  of  the  Ten- 
nessee Act  are  included.  (Johnson-Florida) 
W72-09479 


U.N.  ADOPTS  PRINCIPLES  GOVERNING 
SEABED  EXPLOITATION  AND  DECIDES  TO 
CONVENE  COMPREHENSIVE  LAW-OF-T- 
HE-SEA  CONFERENCE  IN  1973. 

Department  of  State  Bulletin,  Vol.  64,  p  150-159, 
1971.  append. 

Descriptors:  'Ownership  of  beds,  'United  Na- 
tions, 'International  law,  'Exploitation,  'Law  of 
the  sea,  Mining,  Beds  under  water,  International 
waters,  Regulation,  Continental  shelf,  Administra- 
tive agencies,  Administration,  Jurisdiction, 
Governmental  interrelations,  Governments, 
United  States,  Oil  industry,  Political  aspects, 
Political  constraints,  Institutional  constraints, 
Legal  aspects,  Boundary  disputes,  International 
commissions. 

Included  are  the  statements  of  Senator  Pell  and 
State  Department  Legal  Adviser  John  R.  Steven- 
son made  in  Committee  I  (Political  and  Security) 
of  the  United  Nations  General  Assembly.  Also  in- 
cluded are  texts  of  two  resolutions  adopted  by  the 
Committee:  (1)  Declarations  of  Principles  Govern- 
ing the  Sea-Bed  and  the  Ocean  Floor,  and  the  Sub- 
soil, Beyond  the  Limits  of  National  Jurisdiction; 
and  (2)  Resolution  2750— reservation  exclusively 
for  peacful  purposes  of  the  sea-bed  and  ocean 
floor  underlying  the  high  seas  beyond  the  limits  of 
present  national  jurisdiction  and  use  of  their 
resources  in  the  interests  of  mankind  and  conven- 
ing of  a  conference  on  the  law  of  the  sea.  Senator 
Pell  warned  the  Committee  of  the  danger  of  na- 
tions building  colonial  empires  on  the  sea-bed.  The 
availability  of  technology  increases  the  urgency  of 
establishing  rules  and  institutions  to  insure 
resources  are  developed  for  the  benefit  of  man- 
kind. The  inevitability  of  unilateral  action,  the 
absence  of  international  agreement,  and  unknown 
economic  factors  were  other  reasons  cited  for  the 
necessity  of  a  convention.  The  United  States  draft 
resolution  for  convening  such  a  convention  was 
explained.  (Ilkson-Florida) 
W72-09484 


PRESIDENT  NDXON  ASKS  SENATE  AP- 
PROVAL OF  CONVENTIONS  ON  POLLUTION 
OF  THE  SEA  BY  OIL, 

R.  M.  Nixon,  and  W.  P.  Rogers. 

Department  of  State  Bulletin,  Vol.  62,  p  756-759, 

1970. 

Descriptors:  'Oil  pollution,  'Law  of  the  sea,  'In- 
ternational law,  'Treaties,  Oil,  Oil  spills,  Ships, 
Water  pollution,  Oceans,  Legal  aspects.  Law  en- 
forcement, Legal  review,  Penalties  (Legal), 
Governmental  interrelations,  Governments, 
Coasts,  International  commissions,  Insurance,  Oil 
industry,  Navigation,  United  States,  Negligence, 
Foreign  countries. 

President  Nixon  and  Secretary  Rogers  submit  for 
the  advice  and  consent  of  the  Senate,  the  Interna- 
tional Convention  Relating  to  Intervention  on  the 
High  Seas  in  Cases  of  Oil  Pollution  Casualties,  the 
International  Convention  on  Civil  Liability  for  Oil 
Pollution  Damage,  and  amendments  to  the  1954 
Oil  Pollution  Convention.  The  Intervention  Con- 
vention authorizes  governments  to  take  action 
against  oil  pollution  hazards  from  tankers  on  the 
high  seas.  Parties  are  permitted  to  take  such  mea- 
sures as  necessary  to  prevent  pollution.  Procedure 
required  for  taking  action  and  for  settlement  of 
disputes  arising  as  to  the  reasonableness  of  action 
taken  are  summarized.  The  Civil  Liability  Conven- 
tion establishes  rules  relating  to  liability  of  an  oil- 
carrying  vessel's  owner  to  governments  and  other 
parties  for  pollution  damages.  Requirements  of  in- 
surance limits  of  liability,  and  procedures  for 
litigation  are  set  forth.  Amendments  to  the  Oil  Pol- 
lution Convention  were  recommended  because  it 


will  be  necessary  to  establish  rigid  controls  with 
respect  to  the  instantaneous  rate  of  oil  content 
discharge,  maximum  oil  content  of  discharged 
mixtures,  and  total  quantities  of  oil  discharged  by 
tankers.  The  primary  change  is  to  Article  III  It  is 
based  on  the  principle  of  total  prohibition  of  oil 
discharge  subject  to  certain  exceptions.  (Ilkson- 
Florida) 
W72-09485 


OFFSHORE      OIL      POLLUTION      (MESSAGE 

FROM  PRESIDENT  NDCON  TO  CONGRESS), 

R.  M.  Nixon. 

Department  of  State  Bulletin,  Vol.  62,  p  754-756, 

1970. 

Descriptors:  'Oil  pollution,  'Oil  spills,  'Water 
pollution  control,  'Treaties,  'Federal  government, 
Water  pollution  sources,  Water  pollution,  Pollu- 
tion abatement,  Oil  wastes,  Ships,  Legislation, 
Harbors,  Water  quality,  Water  quality  control, 
Oceans,  Regulation,  Oil,  International  waters,  In- 
ternational law,  Waste  disposal,  Financing,  Legal 
aspects,  Pollutants,  Foreign  trade,  Foreign  coun- 
tries. 
Identifiers:  'Coastal  waters. 

The  threat  from  oil  spills  can  be  contained  through 
a  combination  of  international  cooperation  and  na- 
tional initiatives.  Three  international  agreements 
are  being  sent  to  the  Senate  for  ratification.  One 
would  permit  preventive  action  against  vessels  on 
the  high  seas  which  threaten  imminent  pollution 
danger  to  our  coasts.  The  second  establishes  new 
rules  prohibiting  the  discharge  of  oil  within  50 
miles  of  our  coasts.  The  third  imposes  strict  liabili- 
ty upon  the  owner  of  vessels  responsible  for  pollu- 
tion damage  to  coastal  areas.  The  Secretary  of 
State  is  being  instructed  to  seek  multilateral  action 
to  prescribe  international  standards  for  the  con- 
struction and  operation  of  tankers.  In  order  to 
safeguard  our  harbors  from  oil  pollution,  the  Coast 
Guard  is  being  given  increased  regulatory  powers 
over  traffic,  surveillance,  and  handling  of  dan- 
gerous cargoes.  Provisions  are  also  included  for: 
(1)  a  research  and  development  program  concern- 
ing oil  pollution,  (2)  recommendations  for 
equipping  port  areas  with  waste  oil  receptacles,  (3) 
direct  radio  communication  between  vessels 
maneuvering  in  harbors,  (4)  the  licensing  of  tug- 
boat operators,  and  (5)  the  financing  of  cleanup 
operations.  (Brackins-Florida) 
W72-09486 


POLLUTED     WATER:     A     CHALLENGE     TO 
FORENSIC  BIOLOGY, 

Colorado   State    Univ.,    Fort   Collins.   Dept.   of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09498 


EXTENDING   THE   UTILITY  OF  NON-URBAN 
WATER  SUPPLIES, 

Utah  State  Univ.  Foundation,  Logan. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-09525 


PUBLIC  REGULATION  OF  WATER  QUALITY 
IN  THE  UNITED  STATES, 

Iowa  Univ.,  Iowa  City.  Coll.  of  Law. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09527 


STREAM  CHANNELIZATION:  CONFLICT 
BETWEEN  DITCHERS,  CONSERVATIONISTS, 

R.  Gillette. 

Science,  Vol  176,  No  4037,  p  890-894,  May  26, 

1972. 

Descriptors:  'Water  management  (Applied), 
'Channels,  'Alteration  of  flow,  'Environmental 
effects,  Inland  waterways,  Channel  improve- 
ments, Regulated  flow,  Balance  of  nature,  Cost- 
benefit    ratio.    Wildlife    management,    Surface 
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drainage,  Wetlands,  Soil  conservation,  Aquatic 
habitats,  Agricultural  engineering,  Multiple-pur- 
pose projects,  Watershed  Protection  and  Flood 
Prevention  Act. 

Identifiers:  'Stream  channelization,  Channel  al- 
teration, Conflict  of  interests. 

Comments  and  statistics  about  the  growing  con- 
flict between  conservationists  and  proponents  of 
stream  rechanneling  are  presented.  A  few  case 
histories  are  cited  and  a  review  is  made  of  a  1971 
study  by  Arthur  D.  Little,  Inc.,  of  the  economic 
and  environmental  costs  and  benefits  of  stream 
channelization.  In  this  study,  financed  by  the 
Council  on  Environmental  Quality  (CEQ), 
selected  SCS  projects  were  examined.  Seventy 
percent  of  the  channel  projects  now  under  con- 
struction or  approved  are  in  the  Southeastern 
states  where  much  of  the  nation's  rain  falls.  The 
rechanneling  of  rivers  began  in  the  1870's,  when 
the  Army  Corps  of  Engineers  began  projects  along 
the  Mississippi  River  Valley,  but  it  was  not  until 
Congress  passed  the  Watershed  Protection  and 
Flood  Prevention  Act  of  1954  that  alteration  of  the 
nation's  small  waterways  for  agricultural  purposes 
got  under  way  in  earnest.  Since  then  the  SCS  has 
helped  farmers  widen,  deepen,  and  'straighten' 
more  than  8,000  mi  of  streams  in  every  state.  The 
Corps  has  improved  another  1 ,500  mi  of  waterway 
in  the  same  period.  State  conservation  agencies, 
federal  agencies  like  the  Department  of  the  Interi- 
or, and  many  local  and  national  groups  are  now  ar- 
guing that  biological  damage  by  the  bulldozer  on  a 
shrinking  area  of  wetlands  and  the  streams  them- 
selves mostly  negates  any  economic  benefits 
claimed  by  agriculture  and  the  country  as  a  whole. 
(Lang-USGS) 
W72-09538 


URBAN  PUBLIC  POLICY  AND  POLITICAL  IN- 
STITUTIONS FOR  WATER-QUALITY 
MANAGEMENT  ON  LAKE  ERTE:  YEAR  ONE, 

Battelle  Columbus  Labs.,  Ohio. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09787 


6F.  Nonstructural  Alternatives 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  SANDOVAL  AND 
LOS  ALAMOS  COUNTIES, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09658 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  CHAVES  COUN- 
TY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09659 


SOIL  ASSOCIATIONS   AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  GRANT  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09660 


SOIL  ASSOCIATIONS   AND   LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  MORA  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09661 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  DE  BACA  COUN- 
TY, 

New  Mexico  Agricultural  Experiment  Station, 
University  Park. 


For  primary  bibliographic  entry  see  Field  03F. 
W72-09662 


LAND   CLASSIFICATION    FOR    IRRIGATION, 
ROOSEVELT  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09663 


LAND   CLASSIFICATION    FOR    IRRIGATION, 
TORRANCE  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09664 


SOIL  ASSOCIATIONS  AND  LAND  CLASSIFI- 
CATION FOR  IRRIGATION,  QUAY  COUNTY, 

New   Mexico   Agricultural   Experiment   Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09665 


THE  ROLE  OF  RESEARCH  AND  DEVELOP- 
MENT IN  WATER  RESOURCES  PLANNING 
AND  MANAGEMENT  FOR  ACHIEVING 
URBAN  GOALS, 

National  Planning  Association,  Washington,  D.C. 

Center  for  Techno-Economic  Studies. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09788 


6G.  Ecologic  Impact  of 
Water  Development 


CLOSING     CIRCLE     ON     ENVIRONMENTAL 
ECONOMICS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09144 


ECONOMIC  INFORMATION  FOR  ENVIRON- 
MENTAL QUALITY  MANAGEMENT, 

Consortium  of  Universities,  Washington,  D.  C. 
Urban  Transportation  Center. 
I.  K.  Paik. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  784,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June,  1971. 18  p,  2  fig,  13  ref. 

Descriptors:  'Economic  efficiency,  'Environmen- 
tal effects,  'Pollution  abatement,  Measurement, 
Input-output  analysis,  Regression  analysis, 
Management,  Welfare  (Economics). 
Identifiers:  'Standard  of  living,  'Information 
requirements. 

An  attempt  is  made  to  identify  the  economic 
aspect  of  the  total  information  needed  for  intel- 
ligent, coordinated  public  policy  formulation  for 
environmental  control.  This  country's  success  in 
achieving  its  goals  of  full  employment  and  price 
stability  has  entailed  the  production  of  enormous 
quantities  of  waste  by-products  which  threaten  to 
exceed  nature's  capacity  to  assimilate  them. 
Drastic  changes  in  our  living  styles  may  be  neces- 
sary if  we  are  to  effectively  combat  this  pollution 
problem.  Before  such  changes  are  undertaken, 
however,  we  need  to  develop  better  information 
concerning  the  causes  and  effects  of  pollution.  A 
new  national  income  index  that  accounts  for  both 
deterioration  of  and  improvement  in  environmen- 
tal quality  would  reflect  the  national  economic 
welfare  better  than  the  present  income  accounts. 
Leontief  input-output  models  could  be  used  to 
highlight  the  structural  interdependence  that  exists 
among  the  industries  within  an  economy.  Further- 
more, these  models  can  expand  to  include  pollu- 
tion externalities.  Econometric  models  can  be 
used  to  analyze  and  estimate  the  economic  impact 
of  pollution  control  policies.  For  these  models  to 
achieve  their  greatest  effectiveness,  there  should 
be  widely  accepted  procedures  for  assuring  con- 


sistency in  measurement  in  all  projects.  (Settle- 
Wisconsin) 
W72-09147 


THE  NATION'S  RIVERS, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09188 


MONITORING  THE  ENVIRONMENT  OF  THE 
NATION, 

MITRE  Corp.,  McLean,  Va. 
M.  C.  Fowler,  S.  N.  Goldstein,  R.  S.  Greeley,  M. 
S.  Lilienthal,  and  C.  A.  Bisselle. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  989,  $6.75  in  paper  copy, 
$0.95  in  microfiche.  Report  MTR-1660,  April  1971. 
216  p,  15  fig,  20  tab.  C-CEQ-3-71. 

Descriptors:  'Environment,  'Data  collections, 
'Data  processing,  'Design  data,  'Computer  pro- 
grams, Evaluation,  Systems  analysis. 

A  design  concept  for  a  system  to  monitor  the  na- 
tion's environment  is  presented.  Described  are  ap- 
proximately 1 10  environmental  indices  and  indica- 
tors, and  major  data  gaps  in  current  monitoring 
programs  which  must  be  reduced  to  allow  for  rou- 
tine computation  of  the  indices  are  identified.  The 
system  concept  features  maximal  exploitation  of 
existing  monitoring  resources  for  collection  of  en- 
vironmental data.  An  analysis  of  alternatives  for 
computing  environmental  indices  has  identified 
advantages  and  disadvantages  of  centralized  vs. 
decentralized  processing  configurations.  An  im- 
plementation plan  is  presented  to  achieve  an  initial 
operating  capability  without  requiring  a  selection 
of  the  final  processing  configuration  at  this  time. 
(Bell-Comell) 
W72-09230 


INTEROCEANIC  CANAL  STUDIES,  1970. 
Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09430 


INTEROCEANIC  CANAL  STUDD3S.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 12-14. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09434 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 15-16, 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09435 


THE  EFFECT  OF  CHANNELIZATION  ON  THE 
ENVIRONMENT. 

Congress,  Washington,  D.C;  and  Committee  on 

Public  Works  (U.  S.  Senate). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09459 


POLLUTION:  CLEANING  UP  COSTS  MONEY, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09461 


DEQUEEN  LAKE,  ROLLING  FORK  RIVER, 
ARKANSAS  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Tulsa,  Okla 

For  primary  bibliographic  entry  see  Field  08D. 

W72-09462 
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LAGOON  POND  NAVIGATION  PROJECT, 
MARTHA'S  VINEYARD,  MASSACHUSETTS 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09463 


WILLARD,  KENTUCKY.  PARTIAL  FLOOD 
PROTECTION  PLAN,  DRY  FORK  OF  LITTLE 
FORK  OF  LITTLE  SANDY  RIVER  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09464 


GYPSY  MOTH  SUPPRESSION  PROJECT 
(FINAL  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Forest  Service  (USDA),  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-09466 


PRICE  BRANCH  OF  LITTLE  LA  GRUE 
BAYOU,  DE  WITT,  ARKANSAS-FLOOD  CON- 
TROL PROJECT  (FINAL  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Memphis,  Tenn. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09468 


MANSON  UNIT,  CHELAN  DrVISION,  CHIEF 
JOSEPH  DAM  PROJECT,  WASHINGTON 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Bureau  of  Reclamation,  Boise,  Idaho.  Region  1 . 
For  primary  bibliographic  entry  see  Field  08C. 
W72-09473 


BEAR  CREEK  DAM  AND  LAKE,  COLORADO 
(DRAFT  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineers  District,  Omaha,  Neb. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-09474 


TALLULAH  CREEK  WATERSHED  (LONG 
CREEK  PORTION),  NORTH  CAROLINA 
(DRAFT  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09475 


HITSON,  C  AND  L  AND  WASHBURN  DRAWS, 
WATERSHED,  TEXAS  (DRAFT  ENVHtONMEN- 
TAL IMPACT  STATEMENTS). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-09476 


FARMERS  LEVEE  AND  DRAINAGE  DISTRICT 
(DRAFT  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09477 


HURRICANE  PROTECTION  PROJECT, 

STRATFORD,    CONNECTICUT     (DRAFT     EN- 
VHtONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Waltham,  Mass. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09478 


DYERSBURG,  TENNESSEE  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

For  primary  bibliographic  entry  see  Field  08D. 
W72-09480 


LEVEE  UNIT  NO.  L-246,  MISSOURI  RrVER 
LEVEE  SYSTEM  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  08D. 
W72-09481 


WESTERN  UNIT  FLOOD  PROTECTION  PRO- 
JECT, BILLINGS,  MONTANA  (DRAFT  EN- 
VHtONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09482 


HUDSON  RIVER  CHANNEL,  NEW  YORK- 
-OPERATION  AND  MAINTENANCE  ACTION 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  New  York. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09483 


ELECTRIC  POWER  AND  THE  ENVIRON- 
MENT. 

Office  of  Science  and  Technology,  Washington, 

D.C. 

Available  from  NTIS,  Springfield,  Va.  as  NP- 
19170  for  $3.00  in  paper  copy,  $0.95  in  microfiche. 
Report  NP-19170,  Aug.  1970,  80  p. 

Descriptors:  'Nuclear  powerplants,  ♦Radioactivi- 
ty, 'Radioactivity  effects,  'Effluents,  *Air  pollu- 
tion, 'Water  pollution,  *Soil  contamination, 
•Public  health,  Research  and  development, 
Laboratories,  Resources  development,  Technolo- 
gy, Water  quality  control,  Administrative  agen- 
cies. 

Identifiers:  Safety  evaluation,  Radiation  safety, 
Radiation  control,  Codes  and  standards,  Popula- 
tion response. 

Electric  power  plants  and  transmission  lines  have 
become  a  focal  point  for  action  in  responding  to 
the  national  concern  for  protecting  the  environ- 
ment. A  growing  segment  of  the  public  is  protest- 
ing the  intrusions  on  the  environment  resulting 
from  the  construction  of  electrical  generating 
plants  and  transmission  facilities.  At  the  same 
time,  the  population  is  increasing  its  consumption 
of  electricity  almost  faster  than  the  power  supply 
facilities  can  be  built.  The  problem  at  hand  is  to  re- 
late and  if  possible  reconcile  these  conflicting 
public  interest  concerns.  A  discussion  of  these  is- 
sues and  a  suggested  course  of  action  for  meeting 
power  needs  with  minimum  impact  on  the  environ- 
ment are  the  subjects  of  this  report  by  a  task  force 
representing  the  federal  agencies  most  concerned 
with  the  problem.  It  is  a  continuation  of  the  study 
that  resulted  in  the  factual  report  on  power  plant 
siting  published  in  January  of  1969,  the  summary 
of  which  is  reproduced  as  Appendix  L  (Houser- 
ORNL) 
W72-09529 


ENVHtONMENTAL  EVALUATION  SYSTEM 
FOR  WATER  RESOURCE  PLANNING, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

N.  Dee,  J.  K.  Baker,  N.  L.  Drobny,  K.  M.  Duke, 
and  D.  C.  Fahringer. 

Final  Contract  Report  to  Bureau  of  Reclamation, 
January  1972.  188  p,  78  fig,  22  tab,  30  ref.  USBR 
14-06-D-7182. 

Descriptors:  Water  resources  development,  'Pro- 
ject planning,  'Environmental  gradient, 
'Planning,  'Ecology,  'Evaluation,  Reviews, 
Water  pollution  sources,  Pollution  abatement, 
Reclamation,  Water  quality  control,  On-site  in- 
vestigations, Ecosystems,  Vegetation,  Fish  land 
use,  Hydrology,  California,  Streamflow,  Pesti- 
cides, Sediment  transport,  Erosion,  Wildlife,  En- 
vironmental effects,  Projects. 


The  content  and  structure  of  Battelle  Columbus 
Laboratories  system  for  evaluating  the  environ- 
mental impacts  of  Bureau  of  Reclamation  projects 
are  summarized.  Research  conducted  to  develop 
the  system  is  outlined.  The  Bear  River  Project 
(Wyoming  and  Idaho)  is  used  as  a  case  study. 
Recommendations  are  made  for  implementation  of 
the  system  by  the  Bureau  of  Reclamation  and 
areas  are  suggested  in  which  further  refinements 
would  be  desirable.  The  Environmental  Evalua- 
tion System  represents  a  significant  advance  in  the 
state  of  the  art  for  incorporating  ecological  and  en- 
vironmental factors  into  the  planning  and  evalua- 
tion of  water  resource  development  projects.  The 
system  is  a  synthesis  of  the  state-of-the-art 
knowledge,  technical  skill,  interdisciplinary  ap- 
proach, and  contemporary  values  into  a  com- 
prehensive and  systematic  tool  for  evaluating  en- 
vironmental impacts  of  water  resource  develop- 
ment. The  system  incorporates  advanced  concepts 
for  measuring  the  environmental  consequences  of 
water  resource  development.  (Woodard-USGS) 
W72-09560 
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7A.  Network  Design 


MONITORING  THE  ENVIRONMENT  OF  THE 
NATION, 

MITRE  Corp.,  McLean,  Va. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-09230 


SELECTED  TERMS  USED  IN  FISH  CULTURE, 

Food  and  Agriculture  Organization  of  the  United 

Nations,      Rome      (Italy).      Terminology      and 

Reference  Section. 

L.  Moriones-Casas. 

Terminology  Note  No  4,  January  1971. 26  p. 

Descriptors:  'Fish,  'Fish  types,  'Fish  diseases, 
♦Fisheries,  'Fish  taxonomy,  Translations. 
Identifiers:  'Fish  culture  terminology,  Fish  spe- 
cies. 

Terminology  used  in  fish  culture  is  presented  in 
three  parts:  General  terms.  Species  of  fish,  and 
Diseases  of  cultivated  fish.  In  parts  I  and  II  '.he 
terms,  arranged  in  English  alphabetical  order,  are 
followed  by  their  Spanish  equivalents.  In  part  ID, 
the  terms  are  listed  under  the  Latin  term  of  the 
causative  agent  when  neither  the  English  nor  the 
Spanish  equivalents  are  known.  (Woodard-USGS) 
W72-09261 


LIST  OF  ORGANIZATIONS,  MEETINGS,  PRO- 
GRAMMES, ETC.,  RELATED  TO  FISHERIES, 

Food  and  Agriculture  Organization  of  the  United 

Nations,      Rome      (Italy).      Terminology      and 

Reference  Section. 

L.  Moriones-Casas. 

Terminology  Note  No  1,  Revision  1,  February 

1971. 35  p. 

Descriptors:  'Fisheries,  'Organizations 

'Bibliographies,  'Documentation,  Reviews,  Pro 
grams,    International   commissions,    United    Na 
tions.  Translations. 
Identifiers:  Terminology. 

This  list  offers  a  selection  of  organizational  unit: 
to  be  found  frequently  in  fisheries  documents.  Th 
list  is  in  English  and  Spanish  and  is  arranged  in  En 
glish  alphabetical  order.  The  abbreviations  of  oi 
ganizational  symbols  are  listed  alphabetically  wit 
the  other  entries.  The  EngUsh  abbreviations  ar 
followed  by  the  complete  English  entry  and  by  it 
Spanish  equivalent.  In  general,  the  names  of  intei 
national  organizations,  conventions,  etc.  are  give 
under  the  first  word  of  their  title,  while  those  c 
working  parties,  meetings,  etc.  appear  under  tb 
keyword  of  their  subject  matter.  Since  this  ordt 
could  not  be  followed  in  all  cases,  both  entric 
should  be  consulted.  (Woodard-USGS) 
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W72-09262 


A  HYDROMETEOROLOGICAL  DATA  AP- 
PRAISAL AND  DESIGN  STUDY  IN  CERTAIN 
RIVER  BASINS  IN  THE  WESTERN  UNITED 
STATES. 

North  American   Weather  Consultants,   Goleta, 

Calif. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09272 


ENVIRONMENTAL     MONITORING     SYSTEM 
FOR  NUCLEAR  TESTS, 

Environmental   Protection   Agency,   Las  Vegas, 
Nev.  Western  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09452 


7B.  Data  Acquisition 


AN  OPTICAL  LIGHTNING  DETECTOR, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09208 


THE  DESIGN,  CONSTRUCTION,  AND  USE  OF 
AN  ICE  CRYSTAL  COUNTER  FOR  ICE 
CRYSTAL  CLOUD  STUDIES  BY  AIRCRAFT, 

State  Univ.  of  New  York,  Albany.  Dept.  of  At- 
mospheric Sciences. 

For  primary  bibliographic  entry  see  Field  02B. 
W72-09209 


LARGE  VERTICAL  WIND  TUNNEL  FOR 
HYDROMETEOR  STUDD2S, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09210 


DESIGN,  CONSTRUCTION  AND  TESTING  OF 
THE  DROPSONDE, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09211 


POINT  DISCHARGE  CURRENT  IN 

BLACKWELL,  OKLAHOMA,  JUNE  1969  -  SEP- 
TEMBER 1970, 

State  Univ.  of  New  York,  Albany. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09218 


AIRBORNE   AND   GROUND  MEASUREMENTS 

OF        THE        ATMOSPHERIC        POTENTIAL 

GRADIENT  DURING  A  SOLAR  ECLIPSE, 

State  Univ.  of  New  York,  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09220 


AGE  OF  THE  LAST  GLACIAL  MAXIMUM  IN 
THE     WESTERN     DVINA-DNIEPER     INTER- 
FLUVE   (VOZRAST   MAKSIMAL'NOY    STADII 
POSLEDNEGO  OLEDENENIYA  NA  MEZHDU- 
RECH'YE  ZAPADNOY  DVINY  I  DNEPRA), 
Leningrad  State  Univ.  (USSR). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09255 


INFORMATION  BULLETIN  ON 

HYDROMETEOROLOGICAL  INSTRUMENTS 
AND  INVESTIGATION  TECHNIQUES  (INFOR- 
MATSIONNYYE  MATERIALY  PO 

GIDROMETEOROLOGICHESKIM    PRIBORAM 
I  METODAM  NABLYUDENIY). 
Scientific  Research  Inst,  of  Hydrometeorological 
Instruments,  Leningrad  (USSR). 

Gidrometeoizdat,  Moscow,  Khomenko,  Ya.  N., 
editor-in-chief,  NIIGMP  Collection  46,  1971.  73  p. 


Descriptors:  "Meteorology,  'Hydrometry,  'In- 
strumentation, 'Measurement,  Flow  measure- 
ment, Flow  rates,  Water  levels,  Discharge 
(Water),  Sediment  discharge,  Velocity,  Depth, 
Pressure  measuring  instruments,  Moisture  meters, 
Gages,  Thermometers,  Anemometers,  Buoys, 
Data  collections,  Patents,  Conferences. 
Identifiers:  "USSR,  'Inventions,  Psychrometers, 
Bathometers,  Barometers,  Barographs. 

New  instruments  and  devices  are  described  for 
measurement  of  various  hydrometeorological  and 
hydrological  phenomena,  including  air  tempera- 
ture, atmospheric  pressure,  wind  movement  and 
direction,  humidity,  cloudiness,  precipitation, 
stream  velocities,  and  water  discharges.  Highlights 
of  the  Fifth  Session  of  the  Commission  on 
Meteorological  Instrumentation  and  Investigation 
Techniques  (Paris,  1969)  and  of  the  Instrument 
Exhibition  at  the  International  Symposium  on 
Hydrometry  (Koblenz,  Germany,  1970)  are 
presented  together  with  research  proposals  by  per- 
sonnel of  the  USSR  Hydrometeorological  Service 
for  improvement  of  hydrometeorological  instru- 
ments. References  to  Soviet  inventions  are  accom- 
panied by  brief  descriptions  of  United  States  and 
foreign  patents  and  designs.  (Josef son-USGS) 
W72-09278 


DETERMINATION  OF  THE  ZONE  OF  ORIGIN 
OF  TSUNAMIS  (OPREDELENIYE  MESTA  VOZ- 
NDXNOVENIYA  TSUNAMI), 

For  primary  bibliographic  entry  see  Field  02L. 
W72-09280 


RADIOCARBON  DATING   OF  TERRACES  OF 

THE  UPPER  OB'  REGION  (ALTAY  PDIDMONT 

PLAIN)    (RADIOUGLERODNYYE   DATHtOVKI 

TERRAS   VERKHNEGO   PRIOB'YA   (PREDAL- 

TAYSKAYA  RAVNINA)), 

Akademiya   Nauk    SSSR,    Novosibirsk.    Institut 

Geologii  i  Geofiziki. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09285 


IODINE  COLORIMETER. 

Beckman  Instruments,  Inc.,  Fullerton,  Calif.  Ad- 
vanced Technology  Operations. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09322 


A   THREE-DIMENSIONAL   CURRENT   METER 
FOR  ESTUARINE  APPLICATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09334 


ALL  COUNT  DISTRIBUTIONS  ARE  NOT 
ALIKE, 

Eastman  Kodak  Co.,  Rochester,  N.Y. 

J.  E.  Jackson. 

Journal  of  Quality  Technology,  Vol  4,  No  2,  p  86- 

92,  April  1972.  4  tab,  15  ref. 

Descriptors:  'Distribution,  'Statistical  methods, 
Quality  control,  Probability,  Mathematical  stu- 
dies. 

Identifiers:  'Count  distribution  theory,  'Poisson 
distribution,  Pascal  distribution,  Polya-Eggen- 
berger  distribution,  Neyman  distribution,  Short 
distribution,  Mixed  Poisson  distribution,  Zero- 
truncated  distribution,  Inflated  distribution, 
Thomas  distribution,  Branding  process,  Binomial 
distribution. 

Although  the  Poisson  distribution  is  probably  the 
most  common  distribution  associated  with  count 
(or  defects  per  item)  data,  it  is  by  no  means  the 
only  one.  Some  situations  are  presented  which 
would  lead  to  other  distributions,  in  particular 
situations  where:  (1)  defects  occur  in  clusters;  (2) 
defects  are  the  result  of  two  underlying  causes; 
and  where  (3)  probability  of  no  defects  is  not  re- 
lated to  the  distribution  of  counts  or  the  occur- 


rence of  no  defects  cannot  be  recorded.  Distribu- 
tion techniques  discussed  for  use  in  these  situa- 
tions include  Poisson,  mixed  Poisson,  Polya-Eg- 
genberger,  Pascal,  Neyman  type  A,  and  Thomas 
distributions  as  well  as  the  zero-truncated  and  in- 
flated distributions.  Mixtures  of  discrete  distribu- 
tions, e.g.,  short  distribution  are  also  discussed. 
(Mackan-Battelle) 
W72-09339 


A  PRACTICAL  ON-STREAM  PARTICLE  SIZE 
ANALYSIS  SYSTEM, 

Milltronics  Ltd.,  Peterborough  (Ontario). 

B.  F.  Osborne. 

ISA  Transactions,  Vol.  10,  No.  4,  p  379-385,  1971. 

7  fig,  3  ref. 

Descriptors:  'Automatic  control,  'Sampling, 
'Particle  size,  Water  analysis,  Instrumentation, 
Equipment,  Suspended  solids,  Data  processing. 
Identifiers:  Particle  size  analyzer,  Process 
streams,  On-stream  analysis,  Detectors,  Poten- 
tiometric  sensors. 

A  continuous  on-line  particle  size  analyzer  is 
described  as  part  of  an  integrated  system  involving 
sampling,  measuring,  and  controlling  the  particle 
size  in  a  process  stream.  The  size  analyzer 
requires  a  constant  sample  flow  of  about  2.9  U.S. 
gpm  with  solids  content  of  between  10  and  30  per- 
cent by  weight  and  consists  of  (1)  a  slurry  flow 
channel  which  incorporates  a  density  and  particle 
size  measuring  section,  (2)  a  radioactive  source 
(strontium)/radiation  detector,  and  (3)  a  trans- 
versing  system  for  the  source/detector.  The  sam- 
pling techniques,  and  subsequent  control 
procedures,  are  discussed  briefly.  Typical  results 
obtained  on  slurries  are  presented,  and  their  accu- 
racies are  assessed  according  to  the  precision 
required  for  control  techniques.  Also  shown  is 
how  the  data  obtained  are  processed  electronically 
to  obtain  a  signal,  proportional  to  particle  size  and 
suitable  for  control  purposes  as  well  as  the  use  of 
these  signals  for  process  control.  (Synder-Battelle) 
W72-09372 


THE  STATISTICS  OF  SUBSAMPLING. 

Scripps  Institution  of  Oceanography,  La  Jolla, 

Calif. 

E.  L.  Venrick. 

Limnology  and  Oceanography,  Vol  16,  No  5,  p 

811-818,  September  1971.  2  fig,  4  tab,  2  ref. 

Descriptors:  'Sampling,  Variability,  Population, 
'Statistical  methods,  Data  processing,  Distribu- 
tion, Analytical  techniques. 

Identifiers:  'Subsamples,  'Variance,  Counting, 
Precision,  Sample  size,  Aliquots,  Subsampling, 
Accuracy,  Degrees  of  freedom. 

Formulae  have  been  developed  which  define  the 
variance  of  data  based  on  the  enumeration  of  sub- 
samples  of  subsamples.  These  formulae  demon- 
strate that  the  proportion  of  total  variance  con- 
tributed by  field  variability  is  dependent  on  the 
proportion  ci  the  original  sample  that  is  enu- 
merated. An  IBM  1800  computer  was  programmed 
to  simulate  a  series  of  sampling  studies  in  which 
degrees  of  freedom,  subsampling  ratios,  and  the 
field  variance  of  the  population  were  altered.  The 
variability  introduced  during  the  subsampling  and 
aliquoting  was  no  greater  than  random  expectation 
and  was  approximated  by  the  mean.  The  distribu- 
tions sampled  by  the  computer  were  normal  dis- 
tributions rather  than  discrete  Poisson  or  conta- 
gious distributions  encountered  in  the  field.  The 
results  showed  that  the  formulae  satisfactorily 
predict  observed  variance  and  that  precision  de- 
pends only  upon  the  total  degrees  of  freedom.  It 
appears  that  the  more  efficient  way  to  sample  in 
obtaining  quantitative  field  data  is  to  take  a  large 
subsample  and  a  small  aliquot  rather  than  the 
reverse.  (Holoman-Battelle) 
W72-09416 
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RAPID        METHODS        FOR        MEASURING 
RADIOACTIVITY  IN  THE  ENVIRONMENT. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09437 


INSTRUMENTATION  FOR  IN-SITU  DETER- 
MINATION OF  ICE  PARTICLE  SIZE  DIS- 
TRIBUTION, 

North  American  Rockwell  Corp.,  Canoga  Park, 

Calif.  Rocketdyne  Div. 

For  primary  bibliographic  entry  see  Field  03  A. 

W72-09513 


REMOTE  SENSING  ACQUISITION  OF 
TRACER  DYE  AND  INFRARED  IMAGERY  IN- 
FORMATION AND  INTERPRETATION  FOR  IN- 
DUSTRIAL DISCHARGE  MANAGEMENT, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09550 


MAPPING  BURIED  BEDROCK  TOPOGRAPHY 
WITH  GRAVITY, 

East  Texas   State   Univ.,   Commerce.   Dept.   of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09618 


GROUND-WATER  VOLUMES  FROM  ANOMA- 
LOUS MASS  DETERMINATIONS  FOR  ALLUVI- 
AL  BASINS, 

Arizona  Univ.,  Tucson.  Geophysics  Lab. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-09619 


ICE  MONITORING  EQUIPMENT, 

For  primary  bibliographic  entry  see  Field  02C. 
W72-09626 


DEVELOPMENT  AND  TRAD1  USE  OF  AC- 
CEPTANCE SAMPLING  PLANS  FOR  COM- 
PACTED EMBANKMENTS, 

North  Dakota  State  Univ.,  Fargo. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-09700 


TESTING  METHODS  FOR  CONCRETE  DURA- 
BILITY, 

Norges  Tekniske  Hoegskole,  Trondheim;  and  Il- 
linois Univ.,  Chicago. 

For  primary  bibliographic  entry  see  Field  08F. 
W72-09702 


BEACH  WATER  TABLE  AND  BEACH- 
-PROFILE  MEASURING  EQUIPMENT, 

Erindale  Coll.  (Ontario). 

W.  Harrison,  and  J.  D.  Boon,  III. 

Shore  and  Beach,  Vol  40,  No  1,  p  26-33,  April 

1972.  9  fig,  1  tab,  2  ref.  Contracts  N00014-70-C- 

0004  (NR388-097)  and  DAW-72-69-C-0031 . 

Descriptors:  'Beaches,  'Water  table,  'Topog- 
raphy, 'Profiles,  'Instrumentation,  Surveys,  Data 
collections,  Virginia,  Measurement,  Gages,  Moni- 
toring, Surveying  instruments,  Water  levels, 
Water  level  fluctuations. 
Identifiers:  'Beach  profiles. 

A  system  for  acquiring  data  on  the  level  of  the 
water  table  in  a  sandy  beach  consists  of  (1)  a  10.16- 
cm  slotted  PVC  well  pipe  with  nonslotted  upper 
section,  housing  a  float  and  float  wire;  (2)  a  3.8-cm 
galvanized  steel  pipe,  housing  a  counterweight  and 
counterweight  line;  and  (3)  a  float-gage  system 
consisting  of  a  differential  pulley  connected  to  a 
10-turn,  5  K-ohm  precision  potentiometer,  both 
mounted  on  a  covered  wooden  platform  at  the  top 
of  the  pipes  some  1  m  above  the  beach  surface. 


Beach-profiling  equipment  consists  of  an  articu- 
lated wooden  frame  with  level  bubble  and  protrac- 
tor mounted  in  one  corner,  that  is  used  in  conjunc- 
tion with  a  portable  tape  recorder.  It  can  provide 
helpful  data  on  storm  changes  in  beaches.  (Knapp- 
USGS) 
W72-09758 


7C.  Evaluation,  Processing  and 
Publication 


INDEX  OF  SURFACE-WATER  RECORDS  TO 
SEPTEMBER  30,  1970:  PART  2.-SOUTH  AT- 
LANTIC SLOPE  AND  EASTERN  GULF  OF 
MEXICO  BASINS. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09224 


WATER    RESOURCES    INVESTIGATIONS    IN 

LOUISIANA,  1968. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  to  USGS,  Washington, 
D.C.  20242.  Geological  Survey  Report  of  In- 
vestigations Folder,  1  sheet,  1968.  5  fig,  1  map. 

Descriptors:  'Watsr  resources,  'Investigations, 
'Louisiana,  'Inter-agency  cooperation,  Precipita- 
tion (Atmospheric),  Runoff,  Surveys,  Planning, 
Hydrologic  data,  Basic  data  collections,  Stream- 
flow,  Sediment  transport,  On-site  investigations, 
Water  temperature,  Water  quality,  Water  level 
fluctuations,  Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program. 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.S.  Geological  Survey  in  Louisiana  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  123  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  598  groundwater  observation  wells; 
and  41  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
average  annual  precipitation,  average  annual  rain- 
fall, and  discharge  of  principal  rivers.  A  map,  scale 
28  mi  to  the  inch,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Louisiana  in  September  1968. 
(Woodard-USGS) 
W72-09225 


WATER  RESOURCES  INVESTIGATIONS  IN 
IOWA,  1968. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  to  USGS,  Washington, 
DC  20242.  Geological  Survey  Report  of  Investiga- 
tions Folder,  1  sheet,  1969. 4  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
•Iowa,  'Interagency  cooperation,  Precipitation 
(Atmospheric),  Runoff,  Surveys,  Planning, 
Hydrologic  data,  Basic  data  collections,  Stream- 
flow,  Sediment  transport,  On-site  investigations. 
Water  quality,  Water  level  fluctuations,  Bibliogra- 
phies, Networks,  Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.  S.  Geological  Survey  in  Iowa  are  summarized. 
A  selected  bibliography  of  material  concerning  the 
State  is  included.  A  list  is  given  of  State  and 
Federal  agencies,  counties,  and  cities  who 
cooperate  in  different  parts  of  the  program.  The 
hydrologic  data  network  consists  of  136  primary, 
secondary,  and  water  management  stream  flow 
stations;  125  groundwater  observation  wells;  and 
30  water  quality  observing  sites.  Small  State  maps 
show  principal  sources  of  groundwater,  normal 


annual  precipitation,  average  annual  runoff,  and 
discharge  of  the  principal  rivers.  A  map,  scale  30 
mi  to  the  inch,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Iowa  in  October  1968.  (Woodard- 
USGS) 
W72-09226 


ON  THE  WATER  OF  THE  CANADIAN  ARCTIC 
ARCHIPELAGO,  AN  ATLAS  PRESENTATION 
OF  1961  AND  1962  DATA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
F.  G.  Barber,  and  A.  Huyer. 

Manuscript  Report  Series  No  21 ,  1971.  76  p,  14  fig, 
2  tab,  32  ref. 

Descriptors:  'Oceanography,  'Hydrologic  data, 
'Water  circulation,  'Canada,  'Arctic,  Surface 
waters,  Data  collections,  Water  temperature, 
Salinity,  Dissolved  oxygen,  Bays,  Freshwater, 
Heat  budget,  Saline  water-freshwater  interfaces. 
Identifiers:  'Canadian  Arctic  archipelago.  Atlas. 

This  atlas  presentation  represents  a  step  in  the 
development  of  those  oceanographic  data  ob- 
served in  and  near  the  Canadian  Arctic 
archipelago  during  the  years  1960-62.  Presenta- 
tions of  portions  of  the  data  include  a  heat  budget 
for  Barrow  Strait  and  a  freshwater  budget  for  the 
Gulf  of  Boothia.  Values  were  derived  from  in- 
dividual station  graphs  of  each  variable  against 
depth  using  available  bathythermograph  data.  The 
vertical  distribution  of  salinity  at  about  1 150  m  and 
deeper  observed  in  'Labrador'  in  1961  and  1962 
shows  a  small  systematic  error  of  about  0.01 
between  the  data  of  the  two  years.  A  feature  of 
most  of  the  shallower  presentations  is  the  strong 
gradient  in  each  distribution  across  Baffin  Bay. 
The  feature  appears  to  be  associated  with  a  move- 
ment of  a  relatively  low-salinity  cold  water  out  of 
the  archipelago  and  along  the  east  coast  of  Baffin 
Island.  (Woodard-USGS) 
W72-09227 


COMPUTER  SOFTWARE  FOR  WASTEWATER 
TREATMENT  PLANT  DESIGN, 

Monsanto  Enviro-Chem  Systems  Inc.,  Dayton, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09233 


BOMEX  TEMPORARY  ARCHIVE  DESCRIP- 
TION OF  AVAILABLE  DATA, 

National  Oceanic  and  Atmospheric  Administra- 
tion,   Rockville,    Md.    Office    of    Science    and 
Technology. 
T.  C.  de  la  Moriniere. 

Available  from  GPO,  Washington,  D.C.  20402, 
Price  -  $2.25.  Technical  Report,  EDS  10,  January 
1972.  304  p,  27  fig,  67  tab. 

Descriptors:  'Oceanography,  'Meteorology 
•Data  collections,  'Ecology,  'Environmenta. 
gradient,  Sampling,  Oceans,  Aircraft,  Islands 
Ships,  Methodology,  Analytical  techniques,  Mom 
toring,  Data  processing,  Meteorological  data,  Cli 
matology.  Instrumentation,  Radar,  Trackin, 
techniques,  Winds,  Weather  pattern;. 
Identifiers:  'Barbados  Oceanographic  am 
Meteorological  Experiment,  Rawinsonde. 

Data  available  from  the  BOMEX  Temporar 
Archive,  a  depository  for  data  collected  during  th 
Barbados  Oceanographic  and  Meteorological  E> 
periment  (BOMEX)  during  May,  June,  and  Jul 
1969  are  described.  Procedures  used  in  processin 
these  data,  inventories  of  the  archived  data,  an 
ordering  instructions  and  costs  are  given.  The  ten 
porary  archive  represents  data  selected  by  th 
Barbados  Oceanographic  and  Meteorologic 
Analysis  Project  (BOMAP)  Office  that  wei 
acquired  from  the  fixed-ship,  aircraft,  and  islam 
based  acquisition  systems  under  the  operation 
control  of  the  BOMEX  Field  Headquarters.  Tl 
temporary    archive    contains    preliminary,    u 
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validated  data  that  are  being  made  available  at  an 
early  stage  in  the  BOMAP  processing  activity.  It 
will  be  replaced  by  a  permanent  archive  when  the 
data-processing  cycle  is  finished  (late  1972). 
Validated  data  are  defined  as  processed  data  for 
which  the  quality  has  been  effectively  demon- 
strated, and  limitations  as  to  space  resolution,  time 
resolution,  and  accuracy  have  been  clearly  docu- 
mented. (Woodard-USGS) 
W72-09263 


AVAILABLE    SOIL    WATER:    TIME-DISTRIB- 
UTION IN  A  WARM  SEASON  RANGELAND, 

Agricultural    Research    Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-09271 


A  HYDROMETEOROLOGICAL  DATA  AP- 
PRAISAL AND  DESIGN  STUDY  IN  CERTAIN 
RIVER  BASINS  IN  THE  WESTERN  UNITED 
STATES. 

North   American   Weather  Consultants,   Goleta, 

Calif. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-09272 


A   COMPARISON    OF    STOCHASTIC    LINEAR 

PROGRAMMING     AND    SIMULATIONS    FOR 

THE       EVALUATION       OF       HYDROLOGIC 

ECONOMIC    RISKS   IN   WATER   RESOURCES 

SYSTEM  DESIGN, 

Texas  A  and  M  Univ.,  College  Station.  Inst,  of 

Statistics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-09293 


REPEATABILITY  AND  REPRODUCD3ILITY, 

National  Bureau  of  Standards,  Washington,  D.C. 

Inst,  for  Materials  Research. 

J.  Mandel. 

Journal  of  Quality  Technology,  Vol.  4,  No.  2,  p  74- 

85,  April  1972.  3  fig,  10  tab,  7  ref. 

Descriptors:  'Testing,  'Quality  control,  Evalua- 
tion, Performance,  Correlation  analysis,  Variabili- 
ty. Mathematical  studies,  Average,  Laboratory 
tests.  Statistical  methods.  Methodology,  Measure- 
ment, Estimating. 

Identifiers:  'Repeatability,  'Reproducibility, 
Analysis  of  variance,  Mean  squares,  Outliers,  In- 
terlaboratory studies,  Precision,  Statistical  analy- 
sis. 

A  simple  method  for  evaluating  repeatability  and 
reproducibility  obviates  such  difficulties  as  trans- 
formation of  data  or  weighted  analysis  of  variance. 
The  estimates  obtained  for  the  two  measures  of 
precision  are  as  good  as  or  better  than  those  of 
more  sophisticated  methods  of  analysis.  However, 
the  method  does  have  the  shortcoming  that  these 
two  parameters  do  not  contain  all  the  pertinent  in- 
formation in  the  interlaboratory  test  data.  The  ra- 
tionale is  also  discussed  for  the  proper  choice  of 
the  number  of  laboratories  and  replicate  measure- 
ments required  in  an  interlaboratory  study. 
(Mackan-Battelle) 
W72-09310 


ON  THE  USE  OF  TOLERANCE  INTERVALS  IN 
ACCEPTANCE  SAMPLING  BY  ATTRIBUTES, 

Jersey  Nuclear  Co.,  Richland,  Wash. 

J.  L.  Jaech. 

Journal  of  Quality  Technology,  Vol.  4,  No.  2,  p  69- 

73,  April  1972.  9  tab,  3  ref. 

Descriptors:  'Quality  control,  'Sampling,  Statisti- 
cal methods,  Mathematical  studies,  Evaluation, 
Probability,  Reliability,  Data  collections. 
Identifiers:       'Tolerance      intervals,       Multiple 
sampling,  Acceptance  sampling,  Attributes. 

Sampling  cannot  be  validly  extended  if  the  ac- 
ceptance criterion  is  not  satisfied  by  the  initial  sin- 


gle sample  when  the  initial  sample  size  is  based  on 
a  fixed  sample  size  plan.  A  type  of  specification 
used  in  acceptance  sampling  of  a  lot  of  items  in- 
volves the  use  of  tolerance  intervals.  The  producer 
is  required  to  make  the  following  type  of  statement 
about  a  lot,  'With  100  gamma  percent  confidence, 
at  least  100P  percent  of  the  items  in  the  lot  are  ac- 
ceptable, i.e.,  within  specifications'.  In  this  situa- 
tion, the  producer  has  freedom  in  selecting  his 
sample  size;  all  he  must  do  is  perform  sufficient 
sampling  to  permit  his  making  the  required 
tolerance  interval  statement.  However,  in  exercis- 
ing this  freedom,  he  must  use  care  to  properly  as- 
sess the  risk  to  the  consumer  if  he  attempts  to 
meet  the  specification  with  a  multiple  type  sam- 
pling plan.  An  evaluation  is  made  of  such  risk 
when  the  inspection  is  made  on  the  basis  of  certain 
attributes.  (Mackan-Battelle) 
W72-09311 


MASS  SPECTROMETRY  ISOTOPE  RATIO 
MEASUREMENTS  AND  PEAK  AREA  IN- 
TEGRATION USING  THE  PEAK-SWITCHING 
FEATURE  OF  THE  AEI  MS-902, 

North    Carolina    Univ.,    Chapel    Hill.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09326 


GC/MS/COMPUTERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  02K. 
W72-09327 


BEST  LINEAR  UNBIASED  ESTIMATES  OF 
THE  PARAMETERS  OF  THE  LOGISTIC  DIS- 
TRIBUTION BASED  ON  SELECTED  ORDER 
STATISTICS, 

University  of  Western  Ontario,  London.  Dept.  of 

Mathematics. 

L.  K.  Chan,  N.  N.  Chan,  and  E.  R.  Mead. 

Journal  of  the  American  Statistical  Association, 

Vol  66,  No  336,  p  889-892,  December  1971 .  14  ref. 

Descriptors:  'Statistical  methods,  Mathematical 
studies,  "Quality  control,  'Estimating  equations, 
'Variability,  Testing,  Evaluation. 
Identifiers:  Best  linear  unbiased  estimates,  Lo- 
gistic distribution,  'Selected  order  statistics, 
Asymptotic  joint  efficiencies,  Asymptotically  best 
linear  estimates,  Covariance. 

Coefficients,  variances,  and  efficiencies  are  pro- 
vided for  the  best  linear  unbiased  estimates 
(BLUE's)  of  the  mean  and  standard  deviation  of 
the  logistic  distribution,  with  both  unknown,  based 
on  four  order  statistics  with  ranks  giving  the  max- 
imum joint  efficiency  among  all  BLUE's  based  on 
four  order  statistics.  Asymptotic  joint  efficiencies 
are  compared  for  asymptotically  best  linear  esti- 
mates (ABLE's)  based  on  order  statistics  with 
ranks  determined  by  various  spacings.  With  one 
parameter  known,  the  BLUE's  and  ABLE's  using 
order  statistics  with  ranks  determined  by  the  op- 
timum spacings  of  the  ABLE's,  have  efficiencies 
close  to  those  of  BLUE's  based  on  optimum 
ranks.  (Mackan-Battelle) 
W72-09348 


AN  ANALYSIS  OF  VARIANCE  FOR  CATEGOR- 
ICAL DATA, 

Harvard    Univ..    Cambridge,    Mass.    Graduate 

School  of  Education. 

R.  J.  Light,  and  B.  H.  Margolin. 

Journal  of  the  American  Statistical  Association, 

Vol  66,  No  335,  p  534-544,  September  1971.  6  tab, 

13  ref. 

Descriptors:  'Statistical  methods,  'Quality  con- 
trol, Mathematical  studies.  Equations,  Statistics, 
Statistical  models,  Sampling. 
Identifiers:  'Analysis  of  variance,  'Categorical 
data,  'Variance,  Empirical  sampling,  Catanova 
statistics,  Chi-square  statistics,  Manova  statistics, 
Data  analysis,  Null  hypothesis. 


A  measure  of  variation  for  categorical  data  is 
presented  in  which  an  analysis  of  variance  is 
developed  for  a  one-way  table,  where  the  response 
variable  is  categorical.  The  data  can  be  viewed  al- 
ternatively as  falling  in  a  two-dimensional  con- 
tigency  table  with  one  margin  fixed.  Components 
of  variation  are  derived,  and  their  properties  are 
investigated  under  a  common  multinomial  model. 
Using  these  components,  a  measure  of  the  varia- 
tion in  the  response  variable  explained  by  the 
grouping  variable  is  proposed.  A  test  statistic  is 
constructed  on  the  basis  of  these  properties,  and 
its  asymptotic  behavior  under  the  null  hypothesis 
of  independence  is  studied.  Empirical  sampling 
results  confirming  the  asymptotic  behavior  and  in- 
vestigating power  are  included.  (Mackan-Battelle) 
W72-09357 


ON  BIAS  REDUCTION  IN  ESTIMATION, 

Southern  Methodist  Univ.,  Dallas,  Tex.  Statistics 

Lab. 

W.  R.  Schucany,  H.  L.  Gray,  and  D.  B.  Owen. 

Journal  of  the  American  Statistical  Association, 

Vol  66,  No  335,  p  524-533,  September  1971. 18  ref. 

Descriptors:  'Statistical  methods,  'Quality  con- 
trol, 'Estimating  equations.  Mathematical  studies, 
Reliability. 

Identifiers:  Errors,  Point  estimators,  Jackknife 
technique,  Accuracy,  Truncation  point,  'Bias 
reduction,  Statistical  distributions. 

A  general  procedure  for  reducing  the  bias  of  point 
estimators  is  introduced.  The  technique  includes 
the  'jackknife'  as  a  special  case.  The  existing  no- 
tion of  reapplication  is  shown  to  lack  a  desirable 
bias  removal  property  for  which  it  was  originally 
designed.  Proper  reapplication  is  proposed  to  con- 
form to  the  general  notion  of  higher  order  bias 
elimination  and  an  algorithm  for  the  correct 
method  is  defined.  Illustrative  examples  are  drawn 
from  ratio  estimation,  reliability,  and  truncated 
distributions.  The  reduced  mean  square  error 
which  attracted  some  attention  to  the  jackknife  is 
present  in  the  generalization  for  some  applica- 
tions. (Mackan-Battelle) 
W72-09358 


DATA  ON  SAMPLES  FOR  SURF  CLAMS  AND 
OCEAN  QUAHOGS, 

National  Marine  Fisheries  Service,  Washington, 
D.C. 

J.  W.  Ropes,  and  A.  S.  Merrill. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM  71-00639,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Data  Report  57,  Februa- 
ry 1971 .  45  p,  16  tab,  3  ref.  7931400. 

Descriptors:   'Clams,   'Bottom  sampling,  'Con- 
tinental shelf,  Distribution,  Marine  biology,  Fishe- 
ries, Shellfish,  Atlantic  Ocean. 
Identifiers:  'Quahogs,  Seafood,  Spisula  spp.,  Ac- 
tica  spp. ,  Surf  clams. 

Data  on  the  catch  of  surf  clams  and  ocean  quahogs 
by  several  research  vessels,  operating  in  the  con- 
tinental shelf  of  the  Gulf  of  Maine  to  Cape  Hat- 
teras,  North  Carolina,  are  presented.  (Svensson- 
Washington) 
W72-09521 


WATER    RESOURCES    INVESTIGATIONS    IN 
MISSISSIPPI,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report     of     Investigations 
Folder,  1  sheet,  1969.  5  fig,  1  map. 

Descriptors:  Water  resources,  Investigations, 
'Mississippi,  'Inter-agency  cooperation,  Runoff, 
'Surveys,  Planning,  'Hydrologic  data,  Basic  data 
collections,  Streamflow,  Water  temperature,  On- 
site  investigations,  Water  quality,  Water  level 
fluctuations,  Bibliographies,  Networks,  'Maps. 
Identifiers:  Cooperative  water-studies  program, 
Research  projects. 
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Water  resources  studies  and  investigations  of  the 
U.S.  Geological  Survey  in  Mississippi  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  66  prima- 
ry, secondary,  and  water  management  streamflow 
stations;  57  groundwater  observation  wells;  and  4 
water  quality  observing  sites.  Small  State  maps 
show  principal  sources  of  groundwater,  mean  an- 
nual precipitation,  average  annual  runoff,  and 
discharge  of  the  principal  rivers.  A  map,  scale  47 
mi  to  the  inch,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Mississippi  in  January  1969. 
(Woodard-USGS) 
W72-09534 


WATER  RESOURCES  INVESTIGATIONS  IN 
MONTANA,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969.  7  fig,  1  map. 

Descriptors:  Water  resources,  Investigations, 
•Montana,  *Inter-agency  cooperation,  Precipita- 
tion (Atmospheric),  Runoff,  'Surveys,  Planning, 
Hydrologic  data,  'Basic  data  collections,  Stream- 
flow,  Water  temperature,  Sediment  transport,  On- 
site  investigations,  Water  quality,  Dissolved 
solids,  Water  level  fluctuations,  Bibliographies, 
.Networks,  'Maps. 

Identifiers:  Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.S.  Geological  Survey  in  Montana  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  190  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  160  groundwater  observation  wells; 
and  53  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
mean  annual  precipitation,  average  annual  runoff, 
discharge  of  the  principal  rivers,  and  the  quality  of 
surface  waters.  A  map,  scale  50  mi  to  the  inch, 
shows  by  symbols,  numbers,  and  colored  outline 
the  hydrologic  data  network  and  investigations  in 
Montana  in  May  1969.  (Woodard-USGS) 
W72-09535 


WATER    RESOURCES    INVESTIGATIONS    IN 

KANSAS,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969. 7  fig,  1  map. 

Descriptors:  Water  resources,  Investigations, 
♦Kansas,  *Inter-agency  cooperation,  Precipitation 
(Atmospheric),  Runoff,  'Surveys,  Planning, 
Hydrologic  data,  *Basic  data  collections,  Stream- 
flow,  Sediment  transport,  On-stie  investigations, 
Water  quality,  Dissolved  solids,  Water  level  fluc- 
tuations. Bibliographies,  Networks,  'Maps. 
Identifiers:  Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.S.  Geological  Survey  in  Kansas  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  177  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  857  groundwater  observation  wells; 
and  83  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
mean  annual  precipitation,  mean  annual  runoff, 
mean  annual  sediment  yields  of  streams,  discharge 
of  principal  rivers,  and  the  dissolved  solids  in 


streams.  A  map,  scale  45  mi  to  the  inch,  shows  by 
symbols,     numbers,    and    colored    outline    the 
hydrologic   data   network   and   investigations   in 
Kansas  in  December  1968.  (Woodard-USGS) 
W72-09536 


AN    INVENTORY    OF    PUBLISHED    AND    UN- 
PUBLISHED FLUVIAL-SEDIMENT  DATA  FOR 
CALIFORNIA,  1956-70, 
Geological  Survey,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-09542 


ELECTRICAL  ANALOG  MODEL  STUDY  OF 
WATER  IN  GUAYAMA  AREA,  PUERTO  RICO: 
PHASE  1  -  ASSEMBLING  DATA  FOR  THE 
ANALOG  MODEL, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-09543 


A  COMPARISON  OF  MASS-TRANSFER  AND 
CLIMATIC-INDEX  EVAPORATION  COMPU- 
TATIONS FROM  SMALL  RESERVOIRS  IN 
TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-09555 


WATER  SUPPLIES  AND  THE  LAND-THE  ELK- 
HORN  RIVER  BASIN  OF  NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

R.  Bentall. 

Nebraska  University  Conservation  and  Survey 

Division  Resource  Atlas  No  1,  December  1971.  51 

P- 

Descriptors:  Water  resources  development, 
'Hydrologic  data,  'Hydrology,  'Nebraska,  'Data 
collections,  Surface  waters,  Groundwater,  Water 
supply,  Water  yield,  Precipitation  (Atmospheric), 
Runoff,  Groundwater  recharge,  Water  users, 
Water  quality,  Streamflow,  River  basins,  Sedi- 
ment transport,  Water  properties,  Water  analysis, 
Hydrogeology,  Hydrologic  cycle,  Water  tempera- 
ture, Agriculture,  Water  wells,  Irrigation, 
Hydrologic  budget. 
Identifiers:  'Elkhom  River  basin  (Neb). 

This  hydrologic  atlas,  which  is  compiled  in  booklet 
form,  presents  information  that  is  pertinent  to 
water-supply  development  in  the  part  of  Nebraska 
drained  by  the  Elkhom  River.  Illustrations  using 
landscape  and  climatic  data  show  how  much 
precipitation  returns  to  the  atmosphere,  how  much 
becomes  overland  runoff  to  streams,  and  how 
much  reaches  streams  by  subterranean  percola- 
tion. Information  is  included  on  infiltration  rates 
and  water-holding  capacities  of  soils;  on  the  areal 
distribution  and  thickness  of  rocks  capable  and  not 
capable  of  yielding  water  to  wells;  on  the  variabili- 
ty, chemical  quality,  and  sediment-transporting 
capacity  of  streams;  and  on  the  availability  of 
groundwater  and  its  chemical  characteristics. 
(Woodard-USGS) 
W72-09557 


GROUND-WATER  LEVELS  IN  THE  LOWER 
ARKANSAS  RIVER  VALLEY  OF  COLORADO, 
1968-72. 

Geological  Survey,  Lakewood,  Colo. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09559 


A  METHOD  FOR  PREDICTING  THE  PER- 
FORMANCE OF  NATURAL  DRAFT  COOLING 
TOWERS. 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09726 
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MATHEMATICAL  MODELS  FOR  THE  PRE- 
DICTION OF  THERMAL  ENERGY  CHANGES 
IN  IMPOUNDMENTS. 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 

Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09727 


NUMERICAL  METHODS  FOR  DETERMINING 

STREAMLINES  AND  ISOPRESSURES  FOR  USE 

IN  FLUID-FLOW  STUDIES, 

San  Francisco  Energy  Research  Lab.,  Calif. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09754 


WATER    TEMPERATURES    OF    CALD70RNIA 
STREAMS,  SOUTH  COASTAL  SUBREGION, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09755 


ON  THE  CLASSIFICATION  AND  TRENDS  OF 
LONG  PERIOD  SEA  LEVEL  SERIES, 

National  Ocean  Survey,  Rockville,  Md. 

S.  D.  Hicks. 

Shore  and  Beach,  Vol  40,  No  1,  p  20-23,  April 

1972. 10  fig,  1  tab,4ref. 

Descriptors:  'Sea  level,  'Water  levels,  'Coasts, 
'United  States,  Data  collections,  Time  series  anal- 
ysis, Regression  analysis,  Continental  margin. 
Identifiers:  Sea  level  changes. 

The  most  recent  yearly  mean  sea  level  data  availa- 
ble are  presented  in  graphic  form.  Apparent  secu- 
lar trend  calculations  are  given  for  the  31 -year  se- 
ries, 1940  to  1970,  at  all  stations.  The  monitoring  is 
accomplished  with  continuously  recording  analog 
tide  gages  at  115  station  locations.  A  constriction 
at  the  bottom  of  each  tide  gage  float  well  restricts 
the  flow  in  and  out  of  the  well  to  the  extent  that 
wind  waves  are  effectively  damped.  Hourly 
heights  are  obtained  from  the  recordings  and 
averaged  for  yearly  mean  sea  level  values  at  each 
station.  Apparent  secular  trends  were  determined 
by  computing  the  slope  of  a  least-squares  line  of 
regression  for  the  common  1940  to  1970  series  at 
each  station.  (Knapp-USGS) 
W72-09757 


WATER  RESOURCES  OF  CLAY,  GREENE, 
CRAIGHEAD,  AND  POrNSETT  COUNTD2S,  AR- 
KANSAS, 

Geological  Survey,  Washington,  D.C. 
M.  S.  Hines,  R.  O.  Plebuch,  and  A.  G.  Lamonds. 
Available  from   USGS,  Washington,  DC  20242 
Price  $1.50  per  set.  Geological  Survey  Hydrologic 
Investigations  Atlas  HA-377,  1972.  2  sheets,  8  fig, 
11  map,  7  tab,  27  ref. 

Descriptors:  'Water  resources,  'Hydrologic  data, 
'Surface  waters,  'Groundwater,  'Arkansas, 
Water  supply,  Water  quality,  Water  users,  Water 
yield,  Streamflow,  Aquifers,  Water  wells. 
Hydrogeology,  Irrigation,  Basic  data  collections. 
Chemical  analysis. 

Identifiers:  'Clay  County  (Ark),  'Greene  Count) 
(Ark),  'Craighead  County  (Ark),  'Poinsett  Count) 
(Ark). 

Fourteen  illustrations  and  tables  in  this  2-shee 
hydrologic  atlas  describe  the  water  resources  o 
Clay,  Greene,  Craighead,  and  Poinsett  Counties 
Arkansas.  The  occurrence,  quantity,  availability 
and  quality  of  ground  and  surface  water  and  ih 
variability  in  these  supplies  are  determined.  In  ad 
dition,  water  problems  peculiar  to  the  area  ar 
defined  and  corrective  measures  suggestec 
Average  annual  streamflow  ranges  from  1.2  cf 
per  sq  mi  in  the  western  part  of  the  four  countie 
to  1.4  cfs  per  sq  mi  in  the  eastern  part.  Average  ai 
nual  precipitation  is  about  48  inches.  Use  of  watc 
for  agriculture  greatly  exceeds  all  other  uses  con 
bined.  In  1965,  111.4  mgd  was  used  for  rice  img 
tion,  and  71.5  mgd  was  used  for  irrigation  of  oth< 
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crops.  An  additional  16.9  mgd  was  used  by  indus- 
try, municipalities,  and  others.  Of  these  amounts, 
180.1  mgd  was  groundwater  and  19.7  mgd  was  sur- 
face water,  or  a  total  of  199.8  mgd.  (Woodard- 
USGS) 
W72-09764 


ANALYSIS  OF  THE  GROUND-WATER 
SYSTEM  BY  ELECTRICAL-ANALOG  MODEL, 
AVRA  VALLEY,  PIMA  AND  PINAL  COUNTIES, 
ARIZONA, 

Geological  Survey,  Washington,  D.C. 

O.  Moosburner. 

Available  from  USGS,  Washington,  DC  20242, 

Price  $1.00  per  set.  Geological  Survey  Hydrologic 

Investigations  Atlas  HA-215,  1972.  2  sheets,  4  fig, 

2  map,  3  ref. 

Descriptors:  *Hydrogeology,  *Groundwater, 
•Water  levels,  'Analog  models,  'Arizona, 
Forecasting,  Systems  analysis.  Input-output  anal- 
ysis, Water  level  fluctuations,  Water  wells, 
Aquifers,  Pumping,  Groundwater  movement. 
Identifiers:  *Avra  Valley  (Ariz),  Groundwater 
hydrology,  Water-level  declines,  Static-water 
levels. 

An  electrical-analog  model  was  used  as  a  working- 
scale  model  of  the  groundwater  system  in  Avra 
Valley,  Arizona.  Illustrations  on  a  2-sheet 
Hydrologic  atlas  include:  (1)  Groundwater  System 
in  1940  and  Pattern  of  Regional  transmissivity, 
1940-65;  (2)  measured  and  simulated  water-level 
changes,  1940-65;  (3)  predicted  water-level 
declines,  1965-85;  and  (4)  predicted  depth  to  water 
in  1985.  The  predicted  depth  to  water  in  Avra  Val- 
ley in  1985  will  range  from  100  to  more  than  450 
feet  below  the  land  surface;  in  most  of  the  valley, 
however,  the  depth  to  water  will  range  from  300  to 
450  feet.  The  greatest  depths  to  water  will  be  in  the 
central  and  southeastern  parts  of  the  valley.  Near 
Three  Points  and  Rillito,  the  depth  to  water  will  be 
less  than  300  feet  below  the  land  surface.  The 
depth-to-water  data  are  for  static  water  levels. 
(Woodard-USGS) 
W72-09765 


WATER  RESOURCES  INVESTIGATIONS  IN 
MISSOURI,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1968. 8  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Missouri,  'Inter-agency  cooperation,  Runoff, 
Precipitation  (Atmospheric),  Surveys,  Planning, 
Hydrologic  data,  Basic  data  collections,  Stream- 
flow,  Sediment  transport,  On-site  investigations, 
Water  temperatures,  Water  quality,  Dissolved 
solids,  Water  level  fluctuations,  Bibliographies, 
Networks,  Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Missouri  are 
described.  A  selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  156  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  117  groundwater  observation  wells; 
and  51  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
mean  annual  precipitation,  average  annual  runoff, 
discharge  of  the  principal  rivers,  and  the  water 
quality  in  ground  and  surface  waters.  A  map,  scale 
50  mi  to  the  inch,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  Missouri  in  September  1968. 
(Woodard-USGS) 
W72-09766 


WATER    RESOURCES    INVESTIGATIONS    IN 

NEW  JERSEY,  1968. 

Geological  Survey,  Washington,  D.C. 

Geological     Survey     Report     of     Investigations 
Folder,  1  sheet,  1969.  6  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'New  Jersey,  'Inter-agency  cooperation,  Runoff, 
Surveys,  Planning,  Hydrologic  data,  Basic  data 
collections,  Streamflow,  Sediment  transport,  On- 
site  investigations,  Water  temperatures,  Water 
quality,  Dissolved  solids.  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  New  Jersey  are 
described.  A  selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  97  prima- 
ry, secondary,  and  water  management  streamflow 
stations;  180  groundwater  observation  wells;  and 
62  water  quality  observing  sites.  Small  State  maps 
show  principal  sources  of  groundwater,  average 
annual  runoff,  sediment  yield  of  streams, 
discharge  of  the  principal  rivers,  and  the  dissolved 
solids  in  surface  waters.  A  larger  map  shows  by 
symbols,  numbers,  and  colored  outline  the 
hydrologic  data  network  and  investigations  in  New 
Jersey  in  September  1968.  (Woodard-USGS) 
W72-09767 


WATER  RESOURCES  INVESTIGATIONS  IN 
MINNESOTA,  1969. 

Geological  Survey,  Washington,  D.C. 

Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969. 6  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Minnesota,  'Inter-agency  cooperation,  Precipita- 
tion (Atmospheric),  Runoff,  Surveys,  Planning, 
Hydrologic  data,  Basic  data  collections,  Stream- 
flow,  Sediment  transport,  On-site  investigations, 
Water  temperature,  Water  quality,  Dissolved 
solids,  Water  level  fluctuations,  Bibliographies, 
Networks,  Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Minnesota  are 
described.  A  selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  176  pri- 
mary, secondary,  and  water  management  stream- 
flow  and  gage  stations;  59  groundwater  observa- 
tion wells;  and  48  water  quality  observing  sites. 
Small  State  maps  show  principal  sources  of 
groundwater,  annual  normal  precipitation,  average 
annual  runoff,  discharge  of  the  principal  rivers, 
and  the  dissolved  solids  in  groundwater.  A  map, 
scale  50  mi  to  the  inch,  shows  by  symbols,  num- 
bers, and  colored  outline  the  hydrologic  data  net- 
work and  investigations  in  Minnesota  in  January 
1969.  (Woodard-USGS) 
W72-09768 


WATER  QUALITY  RECORDS  OF  THE  SNOWY 
MOUNTAINS  REGION,  AUSTRALIA. 

Snowy     Mountains     Hydro-Electric     Authority, 
Cooma  (Australia). 

Data  Report,  July  1971. 274  p. 

Descriptors:  'Water  quality,  'Chemical  analysis, 
'Surface    waters,    'Water    analysis,    'Australia, 
Data  collections,   Mountains,   Water  chemistry, 
Streams,  Reservoirs,  Water  properties. 
Identifiers:  'Australia  (Snowy  Mountains  Region). 


Chemical  and  physical  analyses  of  water  samples 
collected  by  the  Hydro-Electric  Authority  in  the 
Snowy  Mountains,  Australia,  and  adjacent  regions 
during  the  period  from  1951  to  1968  are  presented. 
The  publication  is  divided  into  two  parts:  part  1, 
containing  explanatory  notes  on  the  records;  and 
part  2,  containing  the  records  arranged  in 
alphabetical  order  within  the  Murrumbidgee  River 
basin,  Upper  Murray  River  basin,  and  Snowy 
River  basin.  The  records  for  each  station  are 
presented  in  two  forms:  (1)  a  summary  sheet 
which  includes  geographical  data,  a  history  of  the 
station,  and  a  summary  of  its  records  in  which  the 
number  of  samples,  and  the  mean,  maximum  and 
minimum  value  of  each  property  are  given;  and  (2) 
detailed  sheets  which  follow  the  summary  sheet 
and  include  the  results  of  the  tests  on  the  in- 
dividual samples.  (Woodard-USGS) 
W72-09770 


CATALOGUE  OF  METEOROLOGICAL  DATA 
OF  THE  SNOWY  MOUNTAINS  REGION,  AUS- 
TRALIA. 

Snowy  Mountains  Hydro-Electric  Authority, 
Cooma  (Australia ). 

Data  Report,  October  1970. 106  p. 

Descriptors:  'Meteorological  data,  'Basic  data 
collections,  'Precipitation  (Atmospheric),  'Aus- 
tralia, Mountains,  Precipitation  gages,  Snow 
cover,  Density,  Moisture  content,  Sampling, 
Methodology,  Humidity,  Winds,  Evaporation, 
Temperature,  Solar  radiation. 
Identifiers:  'Australia  (Snowy  Mountains  Region). 

The  meteorological  data  which  have  been  col- 
lected by  the  Hydro-Electric  Authority  in  the 
Snowy  Mountains,  Australia,  and  adjacent  regions 
since  records  commenced  on  1  January  1951  are 
presented.  Records  collected  by  other  organiza- 
tions are  not  included  but  reference  is  made  to 
them.  The  publication  is  divided  into  three  parts: 
(1)  the  introduction;  (2)  the  catalogue;  and  (3)  sam- 
ples of  the  charts  and  forms.  Locations  at  which 
records  have  been  collected  are  listed  in  alphabeti- 
cal order  with  the  exception  of  locations  at  which 
the  only  instrument  was  a  nonrecording  rain  gage. 
The  data  (including  those  from  nonrecording  rain 
gages)  which  are  available  on  various  meteorologi- 
cal elements  are  summarized.  (Woodard-USGS) 
W72-09771 
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INTERCEPTOR  DRAIN  RECOVERY  OF 
CANAL  SEEPAGE, 

Agricultural  Research  Service,  Brawley,  Calif.; 
and  Imperial  Irrigation  District,  Calif.;  and 
Agricultural  Research  Service,  Phoenix,  Ariz. 
Water  Conservation  Lab. 
L.  S.  Willardson,  A.  J.  Boles,  and  H.  Bouwer. 
Transactions,  American  Society  of  Agricultural 
Engineers,  Vol  14,  No  4,  p  738-741,  July-August 
1971.  2  fig,  5  tab,  6  ref. 

Descriptors:  'Subsurface  drains,  'Canal  seepage, 
'Analog  models,  Drains,  Subsurface  drainage, 
Water  loss,  On-site  investigations,  Laboratory 
tests,  Base  flow,  Flow  measurement,  Ground- 
water, Canal  design.  Canals. 
Identifiers:  'Water  recovery,  Imperial  Irrigation 
District  (Calif),  Open  drains,  Seepage  losses, 
Drain  spacing. 

Canal  seepage  is  a  problem  throughout  the  world. 
Because  canal  lining  is  not  economically  feasible 
for  all  canals,  alternatives  must  be  sought  to  avoid 
some  seepage  problems.  One  alternative  is  the  in- 
stallation of  interceptor  drains  near  the  canal  to 
recover  and  pump  seepage  water  back  into  the 
canal.  Water  recovery  would  alleviate  water  loss 
and  high  water  tables.  Field  and  laboratory  in- 


109 


Field  08— ENGINEERING  WORKS 
Group  8A — Structures 


«  MB" 

!  S 
! » 


ICS 

II 

I  OS 


ICS 

:se 
as 
:a» 
;sc 

i 

irr 

;>*• 
ME 

'■ 


vestigations  were  conducted  on  the  East  Highline 
Canal,  Imperial  Irrigation  District,  Calif,  to 
develop  design  criteria  for  interceptor  drains  ad- 
jacent to  canals.  A  14-in.-dia  concrete  pilot 
seepage  interceptor  drain,  2550  ft  long,  was  in- 
stalled 9  ft  deep  and  104  ft  from  the  canal  center- 
line.  The  drain  discharge  is  approximately  3  cfs  but 
varies  with  the  canal  water  level.  Readings  of  drain 
discharge  vs.  canal  water  surface  elevation,  water 
table  levels,  and  piezometer  water  levels,  were 
taken  over  a  period  of  time.  These  data  were  used 
to  model  the  ground-water  system  on  an  electric 
analog.  Data  from  the  analog  indicate  that  drains 
should  be  as  deep  and  as  far  from  the  canal  as 
practicable.  Reducing  drain  inflow  resistance  im- 
proves the  efficiency  of  water  recovery,  indicating 
the  need  for  well-designed  drain  envelopes. 
(USBR) 
W72-09197 


COMPARISON  OF  COMPUTED  AND  MEA- 
SURED DYNAMIC  RESPONSE  OF  MONTICEL- 
LO  DAM, 

Bureau  of  Reclamation,  Denver,  Colo. 

L.  H.  Roehm. 

Bureau  of  Reclamation  Report  REC-ERC-71-45, 

Dec  1971. 11  p,6fig,  1  photo,  3  tab,  14  ref . 

Descriptors:  'Concrete  dams,  'Seismic  design, 
'Frequency,  'Resonance,  Structural  behavior, 
'Arch  dams,  Earthquake  engineering,  Matrix 
methods  (Structural),  Structural  analysis,  On-site 
tests,  Deflection,  Test  results. 
Identifiers:  Monticello  Dam  (Calif),  Morrow  Point 
Dam  (Colo),  Mode,  'Dynamic  response,  Natural 
frequency,  Hydrodynamic  pressure,  Damping, 
Forced  vibration,  Vibration  tests,  Earthquake 
loads,  Dynamic  loads. 

Forced  vibration  tests  on  the  304-ft-high  concrete 
arch  Monticello  Dam  were  made  to  obtain  natural 
frequencies,  mode  shapes,  and  damping  ratios  for 
the  structure.  An  analytical  method  was  used  to 
compute  values  for  natural  frequencies  and  mode 
shapes  for  comparison  with  the  experimental  data. 
Crest  deflections  determined  from  accelerations 
measured  during  the  tests  are  compared  with  com- 
puted deflections.  Results  indicate:  (1)  satisfactory 
agreement  between  measured  and  computed  natu- 
ral frequencies,  (2)  good  agreement  between  mea- 
sured and  computed  mode  shapes  except  for  the 
tangential  direction  for  the  fourth  mode,  (3)  good 
agreement  between  measured  and  computed  max- 
imum deflections  when  the  hydrodynamic  pres- 
sure was  considered,  but  poor  agreement  when  no 
hydrodynamic  pressure  was  included,  and  (4) 
earthquake  loadings  for  arch  dams  can  be  obtained 
by  the  analytical  method  where  the  loadings  in- 
clude effects  of  structural  resonance.  (USBR) 
W72-09198 


THE  FOUNTAINS  OF  ROME, 

H.  V.  Morton. 

MacMiUan  Company,  New  York,  N  Y,  1966.  302 

P- 

Descriptors:  'Aqueducts,  'History,  'Europe, 
'Water  supply  development,  Water  sources,  En- 
gineering structures,  Design,  Springs,  Lakes, 
Closed  conduits,  Aesthetics,  Community  develop- 
ment, Water  management  (Applied),  Hydraulic 
engineering. 

Identifiers:  'Rome,  Fountains,  Ancient  water 
systems. 

A  well  documented  account  is  given  of  the  intrigu- 
ing history  of  Roman  aqueducts  and  their  principal 
fountains.  The  book  is  illustrated  with  49  color 
plates,  many  black  and  white  photographs,  several 
sketches  and  maps  showing  routes  of  the  11  an- 
cient and  the  6  modern  aqueducts  of  Rome,  and  a 
street  map  showing  fountain  sites  and  other  histor- 
ical places.  Water  sources  for  the  monumental 
fountains  and  domestic  needs  are  in  the  springs 
and  lakes  and  rivers  several  miles  away  along  the 
aqueducts.  The  present  water  system  is  a 
reproduction  of  that  of  classical  Rome.  This  is 


partly  deliberate  and  partly  inevitable  and  began 
when  the  Renaissance  and  post-Renaissance 
popes  restored  3  of  the  ruined  aqueducts.  By  send- 
ing large  streams  of  water  to  certain  areas,  the 
same  hydraulic  problems  were  created  as  those  ex- 
isting when  the  aqueducts  were  first  built  from  312 
B.C.  to  A.D.  226.  Galen,  the  Greek  doctor,  in  AD. 
164  wrote:  'None  (of  the  fountains)  emits  water 
that  is  foul,  mineralized,  turbid,  hard,  or  cold'. 
When  the  Goths  sacked  Rome  in  A.D.  410  the  11 
aqueducts  were  feeding  1,212  public  fountains,  11 
imperial  thermae,  and  926  public  baths.  Methods 
used  by  the  Romans  to  control  and  circulate  the 
large  volume  of  water  that  flowed  into  the  city  day 
and  night  became  a  mystery  for  a  thousand  years 
after  the  systems  were  destroyed.  The  book  also 
discusses  the  artists  and  builders,  beginning  with 
the  greatest,  Marcus  Agrippa,  who  built  500  foun- 
tains in  one  year.  (Lang-USGS) 
W72-09380 


INTEROCEANIC  CANAL  STUDIES,  1970. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 

Available  from  NTIS  as  TID-25722;  $12.00  paper- 
copy,  $0.95  microfiche.  Report  TID-25722, 
December  1, 1970,  l,047p. 

Descriptors:  'Feasibility  studies,  'Panama  Canal, 
'Canal  construction,  'Engineering  structures, 
'Navigation,  Excavation,  Nuclear  explosions,  En- 
vironment, Public  health,  Safety  evaluation, 
Ecology,  Economic  justification. 
Identifiers:  Conventional  explosions. 

The  Atlantic-Pacific  Interoceanic  Canal  Study 
Commission  was  established  to  determine  the 
feasibility  of,  and  the  most  suitable  site  for,  the 
construction  of  a  sea  level  canal  connecting  the 
Atlantic  and  Pacific  Oceans;  the  best  means  of 
constructing  such  a  canal,  whether  by  conven- 
tional or  nuclear  excavation;  and  the  estimated 
cost  thereof.  The  Commission  also  evaluated  the 
merits  of  improving  and  augmenting  the  existing 
Panama  Canal  to  accommodate  forecast  traffic. 
The  principal  conclusions  of  the  study  were  that: 
nuclear  excavation  technology  is  not  yet  suffi- 
ciently advanced  to  be  considered  feasible  or  safe 
for  canal  construction;  construction  by  conven- 
tional excavation  methods  is  physically  feasible; 
the  most  suitable  site  for  such  a  canal  is  on  Route 
10  in  the  Republic  of  Panama;  and  the  cost  would 
be  $2.88  billion  at  1970  price  levels.  It  is  recom- 
mended that  the  U.S.  negotiate  a  treaty  with 
Panama  to  provide  for  a  unified  canal  system  com- 
prising both  the  existing  canal  and  a  sea  level  canal 
on  Route  10,  to  be  operated  and  defended  under 
effective  control  of  the  U.S.  with  participation  by 
Panama,  and  that,  if  the  treaty  is  negotiated  and 
funds  are  available,  construction  of  this  canal 
system  should  be  initiated  in  the  1980's.  (See  also 
W72-0931  thru  W72-09436)  (Houser-ORNL) 
W72-09430 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 1-4. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 

Available  from  NTIS  as  TID-25715,  Vol.  1;  $3.00 
papercopy,  $0.95  microfiche.  Report  TID-25715, 
Vol.  1 ,  December  1970,  253p. 

Descriptors:  'Engineering  structures,  'Canal  con- 
struction, Conveyance  structures,  'Panama 
Canal,  'Nuclear  explosions,  Excavation,  Nuclear 
engineering,  Hydraulic  structures,  Atlantic  Ocean, 
Pacific  Ocean,  Geology,  Hydrology,  Feasibility 
studies,  Economics,  Cost-Benefit  analysis,  Ecolo- 
gy, Water  pollution,  Public  health. 
Identifiers:  Conventional  explosives.  Nuclear 
detonations. 

Four  appendixes  of  information  related  to  studies 
of  the  engineering  feasibility  of  constructing  an 


Atlantic-Pacific  interoceanic  canal  are  presented. 
The  first  describes  the  climate,  terrain,  geology, 
and  state  of  development  of  sites  considered  as 
possible  routes  for  either  lock  or  sea  level  canal 
construction.  The  second  and  third  discuss  the 
present  state  of  the  art  of  excavation  by  conven- 
tional and  nuclear  methods.  The  final  appendix 
presents  information  on  the  management,  or- 
ganization, and  funding  of  the  inter-oceanic  canal 
project.  The  evaluation  of  the  current  study  and 
the  methods  used  to  determine  the  most  feasible 
canal  routes  are  outlined  and,  finally,  each  of 
these  alternative  routes  is  described  in  terms  of 
geographical  location,  climate,  terrain,  geology, 
population,  and  state  of  development.  (See  also 
W72-09430)  (Houser-ORNL) 
W72-09431 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 5-8. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 

Available  from  NTIS  as  TID-25715,  Vol.  2;  $3.00 
papercopy,  $0.95  microfiche.  Report  TID-25715, 
Vol.  2,  December  1970, 222p. 

Descriptors:  'Engineering  structures,  'Canal  con- 
struction, 'Conveyance  structures,  'Panama 
Canal,  Atlantic  Ocean,  Pacific  Ocean,  Environ- 
ment, Hydrologic  aspects,  Hydrologic  systems, 
Fluid  mechanics,  Water  'ypes,  Density,  Tides, 
Tidal  effects,  Ocean  currents,  Sea  level,  Estua- 
ries. 
Identifiers:  Tidal  regimen,  Current  phenomena. 

The  state  of  the  art  for  determining  the  effects  of 
the  tidal  and  hydrologic  environment  on  a  sea  level 
canal  across  the  American  Isthmus  is  presented. 
The  construction  of  a  sea  level  canal  across  the 
American  Isthmus  would  connect  two  bodies  of 
water  with  widely  varying  tidal  characteristics. 
Periodic  changes  in  water  levels  at  the  canal  ex- 
tremities would  generate  currents  varying  with 
time  in  both  magnitude  and  direction.  The  dif- 
ference in  mean  sea  levels  between  the  oceans 
would  result  in  a  net  transfer  of  water  from  the 
Pacific  Ocean  to  the  Atlantic  Ocean.  Freshwater 
inflow  from  intercepted  streams  would  have  a  ten- 
dency to  flow  over  the  salt  water  in  the  canal  and 
cause  density  currents.  The  tidal  hydraulics  and 
freshwater  inflow  are  discussed  from  the  general 
standpoint  for  sea  level  canals  in  the  isthmian  area. 
Problems  associated  with  particular  routes  and 
their  solutions  are  discussed  in  separate  route  ap- 
pendixes. (See  also  W72-09430)  (Houser-ORNL) 
W72-09432 


INTEROCEANIC  CANAL  STUDffiS.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBDLITY.  AP- 
PENDKES  9-11. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 

Available  from  NTIS  as  TID-25715,  Vol.  3,  $3.0C 
papercopy,  $0.95  microfiche.  Report  TID-25715 
Vol.  3,  December  1970, 299  p. 

Descriptors:  'Panama  Canal,  'Engineering  struc 
tures,  'Conveyance  Structures,  'Hydraulic  struc 
tures,  'Gates,  'Locks,  Siphons,  Canal  design 
Drains,  Navigation,  Safety  factors,  Check  struc 
tures,  Diversion  structures.  Construction  costs 
Operating  costs,  Maintenance  costs. 

A  conceptual  evaluation  of  a  lock  canal  i 
presented  to  establish  a  standard  against  which  th 
various  sea  level  alternatives  can  be  measured 
The  lock  canal  should  be  capable  of  transiting  ves 
sels  up  to  150,000  dwt  and  attaining  an  annus 
capacity  of  35,000  transits.  The  potential  capacit 
of  the  existing  canal  and  its  water  supply  are  e> 
amined.  A  conceptual  plan  of  improvement  i 
developed  which  combines  the  best  features  c 
plans  considered  in  prior  studies.  A  lane  of  nc 
large  locks  would  be  provided  to  supplement  th 
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capacity  of  the  existing  canal.  A  detailed  analysis 
of  the  large  locks  is  presented.  Methods  of  aug- 
menting the  water  supply  and  a  plan  of  pumping 
water  into  Gatun  Lake  are  examined.  (See  also 
W72-09430)  (Houser-ORNL) 
W72-09433 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASD3ILITY.  AP- 
PENDIXES 12-14. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 

Available  from  NT1S  as  TID-25715,  Vol.  4;  $6.00, 
papercopy,  $0.95  microfiche.  Report  TID-25715, 
Vol.  4,  December  1970,  352p. 

Descriptors:  'Panama  Canal,  'Engineering  struc- 
tures, 'Conveyance  structures,  Navigation,  Canal 
design,  Safety,  Public  health,  Environment, 
Ecology,  Soil  contamination,  Water  pollution, 
Nuclear  engineering,  Excavation,  Hydraulics, 
Benefit-cost  analysis. 
Identifiers:  Conventional  explosives. 

The  engineering  feasibility  of  constructing  a  sea 
level  Atlantic  Ocean  to  Pacific  Ocean  canal  is 
presented  in  three  separate  appendixes.  The  first 
evaluates  canal  construction  along  Route  17  in  the 
Darien  Provice  of  eastern  Panama.  The  second  ex- 
amines the  use  of  combined  conventional  and 
nuclear  methods  for  constructing  a  sea  level  canal 
along  Route  25  across  the  American  Isthmus  in 
northern  Colombia.  The  last  deals  with  Route  23 
which  runs  between  Miguel  Bay  on  Panama's 
Pacific  Coast  and  Candelaria  Bay  on  the  Atlantic 
Coast  of  Colombia.  Each  route  study  estimates  the 
effects  of  the  effects  of  the  proposed  canal  con- 
struction on  the  surrounding  environment,  the 
safety  of  the  excavation  methods  considered,  the 
time  schedule  required,  and  the  cost.  Discussed 
are  the  many  aspects  of  engineering,  economics, 
environmental  effects,  and  benefit  vs.  risk  con- 
siderations. (See  also  W72-09430)  (Houser-ORNL) 
W72-09434 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 15-16, 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 

Available  from  NTIS  as  TID-25715,  Vol.  5;  $3.00, 
papercopy,  $0.95  microfiche.  Report  TID-25715 
Vol.  5,  December  1970,  312p. 

Descriptors:  'Panama  Canal,  'Engineering  struc 
tures,  'Navigation,  'Safety,  'Public  health,  En- 
vironment, Aquatic  environment,  Environmental 
control,  Ecology,  Marine  biology,  Aquatic  life 
Cost-benefit  analysis,  Feasibility  studies 
Economics. 

The  Atlantic-Pacific  Interoceanic  Canal  Study 
Commission  was  established  to  determine  the  en- 
gineering feasibility  of  constructing  a  sea  level 
canal  by  either  conventional  or  nuclear  methods 
across  the  American  Isthmus,  to  ascertain  the 
most  suitable  site  for  such  a  canal,  and  to  estimate 
its  cost.  The  organization  and  cost  of  this  8-year 
study  are  discussed  in  detail.  A  separate  appendix 
examines  the  ecological  issues  implicit  in  the  con- 
struction of  such  a  canal  with  specific  reference  to 
the  marine  environment,  and  outlines  a  research 
program  for  assessing  the  ecological  impact  of  a 
canal  and  for  minimizing  the  damage  which  might 
occur.  The  results  of  the  study  and  its  costs  are 
outlined  and  compared  with  the  goals  assigned, 
and  the  factors  which  bear  on  successful  per- 
formance of  such  an  undertaking  are  discussed. 
(See  also  W72-09430)  (Houser-ORNL) 
W72-09435 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIX 17.  A  BIBLIOGRAPHY. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 

Available  from  NTIS  as  TID-25715,  Vol.  6;  $3.00, 
papercopy,  $0.95  microfiche.  Report  TID-25715, 
Vol.  6,  December  1970,  203p. 

Descriptors:  'Bibliographies,  'Documentation, 
'Abstracts,  'Information  retrieval,  'Libraries, 
'Panama  Canal,  Engineering  structures,  Naviga- 
tion, PubLic  health,  Environment,  Ecology,  Feasi- 
bility studies. 

A  99-page  bibliography  is  presented  of  references 
published  prior  to  Nov.  1970  which  are  pertinent  to 
the  study  of  the  engineering  feasibility  of  con- 
structing an  Atlantic-Pacific  interoceanic  canal 
across  the  American  Isthmus.  A  subject  index, 
keyword  list,  and  two  code  lists  are  included  with 
the  bibliography  for  ease  in  document  search  and 
identification.  The  document  is  an  alphabetical 
subject  index  of  titles  with  an  alphabetical 
keyword  list.  Depositories  for  the  availability  of 
documents  are  listed.  (See  also  W72-09430) 
(Houser-ORNL) 
W72-09436 


BEAR  CREEK  DAM  AND  LAKE,  COLORADO 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 
Army  Engineers  District,  Omaha,  Neb. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  293D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  1971. 19  p,  7  tab. 

Descriptors:  'Colorado,  'Environmental  effects, 
'Flood  protection,  'Decision  making,  'Adminis- 
tration, Economic  justification,  Administrative 
decisions,  Adoption  of  practices,  Environmental 
control,  Balance  of  nature,  Flood  routing,  Flood 
plain  zoning,  Water  resources  development,  Con- 
servation, Natural  resources. 
Identifiers:  'Environmental  Impact  Statements, 
Flood  Control  Act  of  1968,  Bear  Creek  (Colo). 

The  project  was  authorized  by  the  Flood  Control 
Act  of  1968  and  would  consist  of  a  dam  and  multi- 
ple-purpose reservoir  on  Bear  Creek  (Colorado) 
for  flood  control,  general  recreation,  and  fish  and 
wildlife  enhancement.  Environmental  impacts  will 
include:  (1)  the  development  of  flood  control,  (2) 
the  establishment  of  specific  recreation  sites  and 
facilities,  and  (3)  the  possibility  for  establishment 
of  a  managed,  cold-water  trout  fishery.  Detrimen- 
tal aspects  include  relocation  or  termination  of 
certain  business,  industrial,  and  agricultural  opera- 
tions, loss  of  approximately  1.5  miles  of  mountain 
stream,  increased  urban  encroachment  on  the 
flood  plain,  loss  of  some  vegetation,  and  some  ad- 
verse effect  on  recreation  in  the  area.  Remedial, 
protective,  and  mitigative  measures  include  relo- 
cations, replacement  of  lost  vegetation,  com- 
prehensive flood  plain  zoning,  and  the  planting  of 
turf  grass  in  areas  of  heavy  public  use.  No  feasible 
alternative  is  seen  to  the  proposed  action.  A 
number  of  irreversible  commitments  of  resources 
such  as  land,  sand,  gravel,  labor  and  materials, 
and  1.5  miles  of  stream  would  be  involved  in  the 
proposed  action  should  it  be  implemented.  At- 
tached are  extracts  from  the  General  Design 
Memorandum  presenting  economic  data  for  the 
project.  (Widman-Florida) 
W72-09474 


TALLULAH     CREEK     WATERSHED     (LONG 
CREEK      PORTION),      NORTH      CAROLINA 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 
Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  457D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  23,  1971.  19  p,  1 
map. 


Descriptors:  'Environmental  effects,  'Flood  pro- 
tection, 'Watersheds  (Basins),  'Water  supply 
development,  'North  Carolina,  Water  supply, 
Land  management,  Floods,  Flood  control,  Flood 
damage,  Flood  plains,  Floodwater,  Structures, 
Economics,  Agriculture,  Sediments,  Erosion, 
Fisheries,  Aquatic  habitats,  Storms,  Employment 
opportunities,  Recreation,  Detention  reservoirs, 
Forests,  Project  benefits. 

Identifiers:  'Environmental  Impact  Statements, 
•TaUulah  Creek  (N.C.). 

This  watershed  project  consists  of  one  multiple- 
purpose  structure  for  municipal  water  storage, 
flood  prevention,  and  land  treatment.  The 
watershed  covers  primarily  forest  land,  but  other 
land  is  devoted  to  crops,  grassland,  and  urban  use. 
Small  crop  damaging  floods  occur  as  often  as  once 
a  year.  Larger,  less  frequent  floods  cause  exten- 
sive damage.  Increased  income  to  residents,  water 
for  municipal  and  industrial  use,  fishery  habitat, 
recreation,  and  new  jobs  will  be  provided  by  the 
project.  It  will  also  reduce  soil  erosion,  sediment, 
and  floodwater  damage  from  storms.  Land 
removed  from  production,  destruction  of  a  trout 
stream  segment,  and  limited  use  of  land  in  the  de- 
tention pool  are  the  project's  adverse  effects. 
Purchase  of  the  flood  plain  and  flood  proofing 
fixed  improvements  were  deemed  economically 
and  socially  undesirable  alternatives.  A  single-pur- 
pose structure  and  channel  improvement  with  a 
multiple-purpose  structure  were  rejected  as 
economically  unfeasible.  Other  water  supply 
sources  were  not  accessible.  No  action  would  have 
detrimental  social  and  economic  effects.  The  pro- 
ject is  compatible  with  long-term  use  of  natural 
resources.  Land  and  a  portion  of  a  trout  stream 
will  be  irreversibly  committed.  (JJkson- Florida) 
W72-09475 


CONCRETE    BLOCKS    FOR    EARTH    SLOPE 
PROTECTION, 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09705 
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SELECTIVE  WITHDRAWAL  STUDIES  FOR 
THE  FISH  HATCHERY  OUTLETS  AT  PUEBLO 
DAM-MATHEMATICAL  AND  PHYSICAL 
MODELS, 

Bureau  of  Reclamation,  Denver,  Colo. 

D.  L.  King. 

Bureau  of  Reclamation  Report  REC-ERC-71-32, 

Aug  1971. 18  p,  32  fig,  2  tab,  2  ref. 

Descriptors:  'Reservoirs,  'Hydraulic  models, 
'Thermal  stratification,  'Mathematical  studies, 
'Mathematical  models,  Density  currents,  Water 
quality,  Hydraulics,  Stratification,  Stratified  flow, 
Outlets,  Simulation,  Fish  hatcheries,  Water  tem- 
perature. 

Identifiers:  Pueblo  Dam  (Colo),  'Selective  level 
releases,  'Multilevel  outlets. 

Mathematical  and  physical  models  were  used  to 
evaluate  the  design  of  a  proposed  selective 
withdrawal  outlet  system  for  a  fish  hatchery 
downstream  from  Pueblo  Dam,  Colo.  The  mathe- 
matical model  predicted  that  the  reservoir  would 
be  stratified  during  a  few  months  in  the  spring  but 
would  be  isothermal  during  the  summer  and  fall. 
Effects  of  an  existing  barrier  dam  were  estimated 
by  mathematical  and  physical  models.  Stratifica- 
tion patterns  upstream  from  the  barrier,  predicted 
by  the  mathematical  model,  were  used  in  a  1:60 
hydraulic  model  to  study  conditions  downstream 
from  the  barrier.  The  barrier  acted  as  a  skimmer, 
causing  the  flow  of  warmer  water  from  higher 
levels  in  the  reservoir  to  enter  the  region 
downstream  from  the  barrier.  The  river  outlets  and 
municipal  outlet  operation  in  drawing  down  the 
isotherms  caused  warmer  temperatures  of 
withdrawal  at  the  hatchery  outlets.  A  higher 
hatchery  outlet  was  recommended,  in  addition  to 
the  3  hatchery  outlets  included  in  the  preliminary 
design.  (USBR) 
W72-09194 
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ASYMPTOTIC  THEORY  OF  HELICAL  WAVES 
ON  A  GASEOUS  JET  IN  A  ROTATING 
VISCOUS  FLUID, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09237 


STREAM  TURBULENCE  EFFECTS  ON  TURBU- 
LENT BOUNDARY  LAYER, 

Illinois  Univ.,  Urbana.  Dept.  of  Theoretical  and 

Applied  Mechanics. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09257 


INITIATION    OF    RIPPLES    BY    ARTIFICIAL 
DISTURBANCES, 

Bechtel    Corp.,    San    Francisco,    Calif.    Slurry 

Pipeline  Development. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09260 


THEORETICAL  ANALYSIS  OF  FLOW  PAST 
LEAF  GATE, 

Manchester  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 
R.  Narayanan. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY6,  Paper 
8942,  p  993-101 1 ,  June  1972. 19  fig,  9  ref ,  append. 

Descriptors:   'Flow  around  objects,   'Hydraulic 
gates,  Slide  gates,  Stop  logs,  Hydraulic  jump,  Tur- 
bulent flow,  Jets,  Hydraulic  models,  Model  stu- 
dies. 
Identifiers:  'Leaf  gates. 

A  theoretical  method  was  developed  to  predict  the 
mean  flow  of  a  two-dimensional  turbulent  jet 
spreading  in  a  duct  of  constant  width.  The  mean 
velocity  distribution  in  the  zone  of  recirculation  is 
idealized.  Integral  momentum  equations  in  con- 
junction with  the  integral  continuity  equation  are 
used  to  calculate  the  streamwise  variations  of  the 
mean  pressure  and  three  parameters  characteriz- 
ing the  mean  velocity  profile.  The  theoretical 
model  of  the  confined  jet  is  then  applied  to  the 
reattaching  flow  past  vertical  plates  of  moderate 
height  to  determine  the  streamwise  distribution  of 
static  pressure.  For  plates  of  heights  comparable 
to  the  depth  of  the  duct,  the  flow  is  represented  as 
a  plane  turbulent  wall  jet  spreading  in  a  duct.  The 
theory  predicts  satisfactorily  the  point  of  separa- 
tion of  the  boundary  layer  from  the  top  wall  ob- 
served in  experiments.  (Knapp-USGS) 
W72-09274 


DSTEROCEANIC  CANAL  STUDD2S.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 5-8. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09432 


THE  APPROXIMATE  THEORIES  OF  PNEU- 
MATIC WAVE  GENERATORS, 

Army  Engineer,  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

G.  H.  Keulegan. 

Available  from  NTIS,  Springfield,  Va.  22151  as 

AD-733     776-Price     $3.00     paper    copy;     $0.95 

microfiche.  Research  Report  No  2-7,  April  1966. 

100  p,  18  fig,  8  tab,  9  ref. 

Descriptors:  'Waves  (Water),  'Tsunamis,  'Model 
studies,  'Hawaii,  'Ocean  waves,  Bays,  Harbors, 
Hydraulic  models,  Pressure  head.  Air-water  inter- 
faces, Theoretical  analysis,  Equations. 
Identifiers:  'Pneumatic  wave  generators. 

Procedures  for  the  design  of  a  pneumatic  genera- 
tor for  long  waves  are  outlined  and  are  applied  for 
the  generator  used  in  the  Hilo  Harbor,  Hawaii, 
model  used  to  study  the  problems  of  protection 


against  tsunamis.  Emphasis  is  on  the  required 
pressure  condition  for  the  genesis  of  long  surges 
with  constant  wave  heights.  From  the  energy  point 
of  view,  the  sum  of  the  pressure  head  in  the  pneu- 
matic chamber  and  the  water  elevation  therein 
should  remain  constant  during  the  issuance  of  the 
wave  from  the  generator.  This  condition  would  be 
realized  for  the  operation  where,  subsequent  to 
the  raising  of  water  into  the  chamber,  the  outside 
air  is  allowed  to  enter  the  chamber  through  an 
aperture.  Because  of  the  inertia  of  water,  marked 
pressure  oscillations  occur  in  the  chamber  at  the 
instant  of  aperture  opening.  These  oscillations  last 
for  a  short  time,  and  the  fall  of  water  surface  and 
the  increase  of  pressure  become  uniform. 
(Woodard-USGS) 
W72-09541 


SELECTION  OF  SCALE  FOR  RIPRAP  MODEL 
OF  IN-SHORE  HARBOR,  SITE  X.  ANALYTI- 
CAL INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

A.  M.  Kamel 

Available  from  NTIS,  Springfield,  Va.  22151  as 

AD-733     775,     $3.00     paper     copy;     95     cents 

microfiche.    Research    Report    No   2-8,    October 

1966. 44  p,  2  fig,  3  plate,  7  tab,  17  ref,  append. 

Descriptors:  'Harbors,  'Hydraulic  similitude, 
'Hydraulic  models,  'Sand  waves,  'Riprap,  Model 
studies.  Analytical  techniques,  Reviews,  Currents 
(Water),  Sands,  Sediment  transport,  Engineering 
structures,  Hydraulic  structures. 
Identifiers:  'South  China  Sea,  In-shore  harbor. 

For  an  in-shore  harbor  in  the  South  China  Sea,  a 
model  study  was  conducted  to  obtain  design  data 
on  riprap  cover  layers  for  the  beach  slope  areas 
and  the  side  slopes  of  the  dredged  channel.  The 
conditions  for  complete  similarity  of  the  move- 
ment of  sand  due  to  periodic  gravity  waves  in  the 
model  and  the  prototype  are  reviewed.  Where 
sand  is  used  as  the  model  bed  material,  complete 
similarity  of  the  movement  of  sand  (and  con- 
sequently the  erosion  patterns)  in  the  model  and 
the  prototype  are  impossible  to  achieve  in  the 
model.  Analysis  of  some  of  the  available  experi- 
mental data  on  the  movement  of  sand  due  to 
periodic  gravity  waves  resulted  in  the  develop- 
ment of  criteria  for  qualitative  similarity  of  the 
erosion  patterns  between  the  model  and  the  proto- 
type. Application  of  the  developed  criteria  for 
qualitative  similarity  of  the  movement  of  sand  due 
to  periodic  gravity  waves  indicated  that  a  model 
with  a  linear  scale  of  1:15  is  capable  of  reproduc- 
ing qualitatively  the  erosion  pattern  which  will 
occur  in  the  prototype.  Thus  the  riprap  model  is 
capable  of  determining  the  prototype  areas  that 
will  require  riprapping.  (Woodard-USGS) 
W72-09615 


ICE     AND     ITS     ACTION     ON     HYDRAULIC 
STRUCTURES. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-09623 


THE     IOWA     LOW     TEMPERATURE     FLOW 
FACILITY, 

Iowa    Univ.,    Iowa    City.    Inst,    of    Hydraulic 

Research. 

Fcr  primary  bibliographic  entry  see  Field  02C. 

W72-09627 


FLOW    MEASUREMENTS    OF    ICE-COVERED 
RIVERS  IN  HOKKAIDO, 

Hokkaido  Electric  Co.,  Sapporo  (Japan).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09628 


TEMPERATURE     AND     FLOW     CONDITIONS 
DURING  THE  FORMATION  OF  RIVER  ICE, 

Iowa    Univ.,    Iowa    City.    Inst,    of    Hydraulic 
Research. 


For  primary  bibliographic  entry  see  Field  02C. 
W72-09631 


ICE  COVER  FORMATION  AND  ASSOCIATED 
HYDRO-DYNAMIC  EFFECTS  IN  THE  LOWER 
PART  OF  THE  RIVER  RHINE, 

Rijkswaterstaat,      The      Hague      (Netherlands). 

Directorate  for  Water  Management  and  Hydraulic 

Research. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09634 


MEASUREMENTS  OF  ICE  ROUGHNESS  AND 
THE  EFFECT  OF  ICE  COVER  ON  WATER 
LEVELS  IN  THREE  NORWEGIAN  RIVERS, 

Norwegian    Water    Resources    and    Electricity 

Board,  Oslo.  Dept.  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09638 


PROBLEMS  IN  THE  UTILIZATION  OF  WATER 
RESOURCES  (PROBLEMY  ISPOL'ZOVANIYA 
VODNYKH  RESURSOV). 

Belorusskii  Nauchno-Issledovatelskii  Institut 
Melioratsii  i  Vodnogo  Khozyaistva,  Minst 
(USSR). 

'NaukaiTekhnika',  Minsk,  1971.  200  p. 

Descriptors:  Water  resources,  'Water  utilization. 
Hydrology,  'Hydraulics,  Water  management  (Ap- 
plied), 'Water  conservation,  Water  pollution, 
Water  balance,  Water  types,  Water  levels, 
Discharge  (Water),  Groundwater,  Streamflow, 
Sediments,  Methodology,  Mathematics,  Equa- 
tions, History,  Bibliographies,  Publications. 
Identifiers:  'USSR,  'Belorussia,  'Engineering 
hydrology. 

This  collection  of  18  papers  is  devoted  to  a  study 
of  the  complex-use  management  and  conservation 
of  water  resources;  application  of  hydrology  to  en- 
gineering practice;  hydraulics  of  open  channels; 
and  methods  of  making  hydrogeological  calcula- 
tions. An  alphabetical  listing  by  author  is  ap- 
pended of  466  titles  of  papers  published  in  1961-70 
by  research  workers  of  the  Minsk  (Belorussian) 
Scientific  Research  Institute  on  Water  Problems 
of  the  USSR  Ministry  of  Land  Improvement  and 
Water  Resources.  (Josefson-USGS) 
W72-09644 


DRAINAGE    FROM     LEVEL    AND    SLOPING 
LAND, 

Bureau  of  Reclamation,  Denver,  Colo. 

E.  J.  Carlson. 

Bureau  of  Reclamation  Report  No  REC-ERC-71- 

44,  Dec.  1971. 45  p,  15  fig,  3  tab,  6  ref,  2  append. 

Descriptors:  'Subsurface  drains,  'Slopes,  'Model 
studies,  Hydraulic  models.  Subsurface  drainage. 
Drainage,  Water  table.  Effects,  Mathematical 
analysis,  Envelopes,  Model  tests,  Hydraulic  con- 
ductivity, Computer  programs,  Flow  nets,  Deep 
percolation,  Infiltration  rate. 
Identifiers:  'Slope  angles,  'Drain  spacing,  'Test 
results,  Diameters,  BRECS  (Computer  system) 


, 


A  sand  tank  model  study  of  drainage  by  pipe 
level  and  sloping  land  was  made  in  a  60  ft  long,  2  f 
wide,  and  2-1/2  ft  deep  flume.  The  flume  could  b< 
tilted  to  a  12%  slope.  Theoretical  equation; 
developed  for  steady-state  drainage  conditions  oi 
level  land  were  verified.  The  study  indicated  tha 
drain  spacing  formulas  developed  for  level  lam 
can  be  used  for  spacing  midslope  drains  on  slopin; 
land  having  a  shallow  impermeable  barrier.  Com 
puter  programs  using  verified  formulas  to  detet 
mine  drain  spacing  and  maximum  water  tabl 
height  between  drains  were  developed  an 
checked  with  data  obtained  from  the  flume  stud) 
The  time-sharing  computer  programs  have  bee 
included  in  the  Bureau  of  Reclamation  Engineei 
ing  Computer  System  (BRECS).  (USBR) 
W72-09698 
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FLUSHING  STUDIES,  VICTORIAL  CHANNEL, 
VICTORIA,  TEXAS:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

R.  A.  Boland,  Jr. 

Available  from  NTIS,  Springfield,  Va.  22151  AD- 

734  100,  $3.00  paper  copy;  95  cents  microfiche. 

Miscellaneous  Paper  No  2-812,  April  1966.  15  p,  1 

fig,  8  plate,  1  tab. 

Descriptors:  'Channels,  'Navigation,  'Channel 
flow,  'Hydraulic  models,  'Texas,  Cleaning,  En- 
gineering structures,  Model  studies,  Desilting, 
Oily  water. 

Identifiers:  'Victoria  Channel  (Tex),  'Channel 
flushing,  Debris. 

Victoria  Channel,  a  Federal  navigation  project 
that  is  being  constructed  in  connection  with  the 
Gulf  Intracoastal  Waterway,  is  located  along  the 
Gulf  coast  in  south-central  Texas.  The  navigation 
channel  will  extend  approximately  35  channel 
miles  from  Antonio  Bay  to  a  turning  basin  about  7 
miles  south  of  Victoria,  Texas.  It  is  anticipated 
that  a  flushing  system  consisting  of  a  freshwater 
intake  ditch,  flushing  canal,  gate  structure,  un- 
derground conduit,  and  stilling  basin  will  be 
required  at  the  upstream  end  of  the  20-mile 
landlocked  channel  to  remove  objectionable  sur- 
face debris,  oil,  and  foul  water.  Hydraulic  model 
tests  indicate  that  the  rate  of  flushing  of  the  chan- 
nel is  initially  high  and  decreases  with  time.  For 
example,  a  discharge  of  1000  cfs  flushed  50%  of 
the  channel  debris  in  about  17  hr,  75%  in  about  29 
hr,  and  95%  in  about  50  hr.  If  flushing  of  the  sur- 
face stratum  only  should  prove  to  be  acceptable, 
this  can  be  effected  in  considerably  less  time  and 
with  less  fresh  water  than  would  be  required  to 
flush  the  entire  channel  volume.  (Woodard-USGS) 
W72-09761 


STATUS  REPORT  ON  THE  GASTINEAU  CHAN- 
NEL MODEL  STUDY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
F.  A.  Herrmann,  Jr. 

Available  from  NTIS,  Springfield,  Va.  22151  AD- 
734  101,  Price  $3.00  paper  copy,  95  cents 
microfiche.  Miscellaneous  Paper  No  2-843,  Sep- 
tember 1966.  18p,5fig. 

Descriptors:     'Channels,     'Hydraulic     models, 

'Navigation,    'Alaska,    'Channel    improvement, 

Model    studies,    Engineering    structures,    Tides, 

Measurement,  Currents  (Water),  Current  meters, 

Velocity. 

Identifiers:  'Gastineau  Channel  (Alaska). 

A  testing  program  is  described  concerning  im- 
provement of  the  navigation  channel  in  Gastineau 
Channel,  Alaska.  Gastineau  Channel  is  a  narrow 
strait  about  16  miles  long  separating  Douglas 
Island  from  the  mainland  of  southeastern  Alaska. 
The  channel  is  subject  to  tidal  action  at  both  ends. 
The  tides  display  a  diurnal  inequality  typical  of  the 
Pacific  Ocean.  The  mean  tide  range  at  Juneau  is 
14.0  ft;  however,  the  diurnal  range  (from  mean 
higher  high  water  to  mean  lower  low  water)  is  16.6 
ft.  The  extreme  tidal  range  is  about  26.5  ft.  The 
model  reproduces  about  seven  miles  of  Gastineau 
Channel  from  Fritz  Cove  to  about  one  mile  north 
of  Juneau,  Alaska.  The  model  is  equipped  with  the 
necessary  appurtenances  to  reproduce  and  mea- 
sure tidal  elevations,  current  velocities,  fresh- 
water inflow,  dispersion  characteristics,  and 
shoaling  distribution.  Apparatus  used  in  the 
reproduction  and  measurement  include  two  prima- 
ry tide  generators  and  recorders,  tide  gages,  cur- 
rent velocity  meters,  freshwater  inflow  measuring 
weirs,  skimming  and  measuring  weirs,  dye  injec- 
tion and  measurement  equipment,  and  shoaling  in- 
jection and  recovery  apparatus.  (Woodard-USGS) 
W72-09762 


GROUND-WATER  HYDRAULICS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09769 
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NEW  INCENTIVES  FOR  UNDERGROUND 
TRANSMISSION, 

J.  Papamarcos. 

Power  Engineering,  Vol  75,  No  12,  p  27-31,  Dec 

1971.2illus. 

Descriptors:  'Transmission  (Electrical),  Sub- 
marine cables,  Cryogenics,  High  voltage,  Direct 
currents,  Nuclear  powerplants,  Solar  radiation, 
Transmission  lines,  Electric  insulation,  Electric 
cables,  Utilities. 

Identifiers:  'Underground  cables,  'Underground 
transmission  lines,  Solar  power  generation,  Wave 
guides,  Sulfur  fluorides,  Submarine  cables,  High 
voltage,  Buried  cables. 

Industry's  greatest  need  in  this  decade  will  be  for 
economical  138-  and  230-kv  underground  trans- 
mission systems  rated  in  the  low  hundreds  of 
megawatts.  Manufacturers  have  done  some 
research  and  several  types  of  underground  cable 
are  available  for  use  at  138  kv,  but  the  utilities  con- 
sider the  costs  too  high  for  general  use.  The  small 
amount  of  research  initiated  by  industry  may  be 
increased  after  the  Electric  Research  Council's 
Waltz  Mill  underground  cable  tests  have  been 
completed.  Underground  cable  systems  with 
capacities  of  5000  mw  or  higher,  are  predicted  by 
the  yr  2000.  Offshore  nuclear  plants  and  the  need 
for  long  lengths  of  underwater  cable  to  connect  the 
plants  with  shore  switchyards  are  discussed.  Other 
possibilities  are:  (1)  direct-current  cables,  (2)  high 
frequency  generation,  (3)  river  channel  rights-of- 
way  for  submarine  cables  into  many  large  cities, 
(4)  transmitting  electric  power  by  wave  guides, 
and  (5)  solar  energy  as  a  power  source.  (USBR) 
W72-09186 


PORTABLE  SURGE  COUNTERS  CHECK 
PHASE-TO-PHASE  SURGE  LEVELS  BETWEEN 
11S-KV  POWER  TRANSFORMER  BUSHINGS 
AT  BLUE  MESA  POWERPLANT-COLORADO 
RIVER  STORAGE  PROJECT, 
Bureau  of  Reclamation,  Denver,  Colo. 
G.  W.  Cleaveland. 

Bureau  of  Reclamation  Report  REC-ERC-71-41, 
Oct  1971. 12  p,  6  fig,  1  tab,  3  ref ,  append,  disc. 

Descriptors:  'Power  transformers,  Alternating 
current,  Electrical  faults.  Electric  power,  Trans- 
mission lines.  Lightning  arresters,  Statistical  anal- 
ysis, Instrumentation,  Field  data,  Electric 
discharges. 

Identifiers:  'Surge  counters,  'Voltage  dividers, 
'Switching  surges,  Over  voltage,  Test  results, 
Test  equipment,  Flashover,  Electrical  faults, 
Transducers. 

A  surge  level  counter  installation  used  to  verify 
the  adequacy  of  phase-to-phase  115-kv  bushing 
spacing  on  a  power  transformer  at  Blue  Mesa 
Powerplant,  Colo,  is  described.  Surge  level 
statistics,  collected  over  an  18-mo  period,  in- 
dicated the  115-kv  bushing  spacing  was  adequate 
for  the  7190  ft  altitude  and  the  specific  location. 
Conclusions  are:  (1)  phase-to-phase  surge  levels 
rarely  exceed  2.6  per  unit  volts;  and  (2)  during  the 
observation  period,  phase-to-ground  surge  levels 
did  not  exceed  1.63  per  unit  volts.  Data  and 
drawings  on  surge  level  measurements  and  the 
surge  counter  installation  are  included.  (USBR) 
W72-09187 


FIELD  TESTS  OF  THE  345  KV  SERIES  COM- 
PENSATED GLEN  CANYON-PINNACLE  PEAK 
TRANSMISSION  LrNES-COLORADO  RIVER 
STORAGE  PROJECT, 

Bureau  of  Reclamation,  Denver,  Colo. 

G.  W.  Cleaveland. 

Bureau  of  Reclamation  Report  REC-ERC-71-43, 

Dec  1971. 41  p,  13  fig,  17  illus,  4  tab. 

Descriptors:  'On-site  tests,  Electrical  stability, 
Electrical  impedance,  Electrical  equipment,  Cir- 
cuit breakers,  Transmission  lines. 


Identifiers:  'Series  capacitors,  'Capacitators, 
Overvoltage,  Electrical  line  switching,  Switching 
surges,  Short  circuits,  Interrupter  faults. 

Results  of  field  tests  on  the  Bureau  of  Reclamation 
series  compensated  345-kv  Glen  Canyon-Pinnacle 
Peak  lines  are  summarized.  The  tests  demon- 
strated that  the  fual-permissive  overreaching 
transfer-trip  line  relaying  protecting  these  lines- 
each  scheme  using  electromechanical  relays  and 
audio  tones  on  a  separate  microwave  voice  chan- 
nel—is operating  satisfactorily.  Relaying  on  the 
230-kv  systems  adjacent  to  the  faulted  345-kv  lines 
did  not  misoperate.  The  tests  showed  that  high- 
speed reclosing,  especially  on  the  Flagstaff-Pinna- 
cle Peak  line  sections,  would  not  be  satisfactory 
without  means  to  discharge  the  trapped  line 
charge.  Capacitor  reinsertion  problems  encoun- 
tered during  the  first  part  of  the  test  series  were 
corrected  by  the  manufacturer  to  provide  satisfac- 
tory capacitor  sparkover  and  reinsertion  charac- 
teristics during  the  final  tests.  Unsatisfactory  volt- 
age polarization  at  the  Glen  Canyon  terminal  was 
diagnosed  and  corrected.  Tables,  oscillograms, 
and  illustrations  relating  to  series  capacitor  rein- 
sertion, line  switching,  and  relay  coordination 
tests  are  presented.  (USBR) 
W72-09192 


MANSON  UNIT,  CHELAN  DIVISION,  CHIEF 
JOSEPH  DAM  PROJECT,  WASHINGTON 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Bureau  of  Reclamation,  Boise,  Idaho.  Region  1. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-198  968F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971.  84  p,  1  fig,  2 
map,  4  tab,  8  ref. 

Descriptors:  'Washington,  'Environmental  ef- 
fects, 'Pumping  plants,  'Irrigation,  Engineering, 
Pumping,  Pump  turbines,  Intakes,  Water  delivery, 
Irrigation  systems,  Reservoir  operation,  Irrigation 
effects,  Irrigation  operation  and  maintenance,  Ir- 
rigation programs,  Irrigation  water,  Land  develop- 
ment, Lateral  conveyance  structures,  Water  dis- 
tribution (Applied ). 

Identifiers:  'Environmental  Impact  Statements, 
'Lake  Chelan  (Wash). 

The  Lake  Chelan  pumping  plant,  located  near 
Mason,  Washington,  includes  eight  electrically 
driven  pumping  units  with  traveling  fish  screens. 
The  intake  will  extend  about  60  feet  into  the  lake. 
The  pumping  plant  will  have  a  design  capacity  of 
101.4  cubic  feet  per  second  and  will  pump  about 
21,000  acre-feet  annually.  Development  plans  call 
for  supplemental  irrigation  service  to  4,175  acres 
and  a  full  water  supply  to  2,050  acres  of  dry  land. 
Irrigation  development  of  grazing  and  dry 
cropland  would  reduce  existing  wildlife  habitat  for 
deer  and  game  birds.  The  Washington  State  De- 
partment of  Game  also  recommended  deer  and 
stockproof  fencing.  Alternatives  included  no  pro- 
ject, ground  water  pumping,  district  planning,  and 
enlargement  of  existing  facilities.  Comments  of  in- 
terested agencies  are  included  (Blank-Florida) 
W72-09473 


APPARATUS  FOR  CONTROLLING  THE 
DISPERSION  OF  POLLUTANTS  FLOATING  ON 
A  BODY  OF  WATER, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09494 


BOOM  FOR  OIL  SPILT  ON  WATER, 

British  Petroleum  Co.  Ltd.,  London  (England). 

(Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09495 
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METHOD  OF  AND  APPARATUS  FOR 
SKIMMING  FLOTSAM  FROM  THE  SURFACE 
OF  A  BODY  OF  WATER, 

Reynolds  International,  Inc.,  Richmond,  Va.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09499 


APPARATUS  FOR  REOXYGENATING  A  BODY 
OF  WATER, 

Sanders    Associates,    Inc.,    Nashua,    N.H.    (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09503 


METHOD  AND  APPARATUS  FOR  DESILTING 
AND/OR  DESALTING  BODIES  OF  WATER, 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09504 


APPARATUS    TO    CONFINE    AND    RECOVER 

OIL  SPILLAGE  AT  SEA, 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09507 


FLOATING  OIL  CONTAINMENT  APPARATUS, 

Air  Preheater  Co.,   Inc.,   Wellsville,   NY.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09508 


SEPARATOR  FOR  NONMISCDJLE  LIQUIDS, 
Rotterdams  Havenreinigingen  Transport  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09509 


OIL  SPILL  REMOVAL  METHOD, 

Shell  Oil  Co.,  New  York.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09510 


FLOATING  BREAKWATER, 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09511 


FLOATING   CONTAMINANT   CONSTRAINING 
FENCE, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09512 


ICE     AND     ITS     ACTION     ON     HYDRAULIC 
STRUCTURES. 

For  primary  bibliographic  entry  see  Field  02C. 
W72-09623 


ICE  MONITORING  EQUIPMENT, 

For  primary  bibliographic  entry  see  Field  02C. 
W72-09626 


INVESTIGATIONS  INTO  FRAZIL,  BOTTOM 
ICE  AND  SURFACE  ICE  FORMATION  IN  THE 
NIAGARA  RIVER, 

Hydro-Electric   Power  Commission  of  Ontario, 

Toronto. 

For  primary  bibliographic  entry  see  Field  02C. 

W72-09632 


ICE  CONDITIONS   IN  THE  THJORSA   RIVER 
SYSTEM, 

National  Energy  Authority,  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09641 


THE  COMPUTER'S  ROLE  IN  DESIGN  OF  A 
500-KV  TRANSMISSION  LINE, 

Sargent  and  Lundy,  Inc.,  Chicago,  111.;  and  Al- 
legheny Power  Service  Corp.,  Greensburg,  Pa. 
J.  R.  Arena,  A.  Beloff ,  and  G.  B.  Hoffman. 
Transmission  and  Distribution,  Vol.  23,  No.  12, 
48-52,  Dec  1971.  5  fig,  1  tab. 

Descriptors:  'Transmission  lines,  'Transmission 
towers,  'Computer  applications,  Economics, 
Structural  design,  Electrical  design,  Extra  high 
voltage,  Bundled  conductors,  Overhead  ground 
wire,  Electrical  insulators. 

Identifiers:  'Tower  spotting,  'Computer-aided 
design,  'Computer  tower  position,  Tower  height, 
Allegheny  Power  System,  'Cost  savings,  Sagging, 
Spacing,  Electrical  insulators. 

The  Allegheny  Power  System  500-kv  Project  con- 
sists of  2100  towers  spread  over  530  mi.  Ad- 
vantages of  tower  spotting  by  computer  are 
evident  by  comparing  the  steel  tonnage  used  for 
the  manually  spotted  Phase  I  towers  with  the  ton- 
nage used  for  computer  spotted  Phase  II  and  III 
towers.  Careful  design  of  a  transmission  line  and 
sound  criteria  adopted  in  the  early  stages  of  a  pro- 
ject do  not  preclude  further  refinements  resulting 
from  field  experience.  The  designer  must  recog- 
nize the  factors  contributing  to  a  better  overall 
line.  Continuous  attention  should  be  given  to 
proper  selection  of  conductor  swingover  angles, 
standardization  of  hardware  components,  im- 
proved methods  for  design  and  data  handling  by 
computer,  and  review  and  updating  of  field  prac- 
tices. The  computer  procedures  used  to  ascertain 
the  most  economical  and  acceptable  design  for  a 
tower  at  each  location  are  discussed.  (USBR) 
W72-09699 


EXPERIENCE  IN  THE  OPERATION  OF  THE 
BRATSK  HYDROELECTRIC  PLANT, 

K.  A.  Knyazev,  and  V.  I.  Sinitsyn. 
Hydrotechnical  Construction,  No.  3,  p  206-211, 
Mar  1971.  5  tab. 

Descriptors:  'Hydroelectric  powerplants,  'Power 
operation  and  maintenance,  Operation  and  main- 
tenance, Hydraulic  turbines,  Electric  generators, 
Cavitation,  Governors,  Hydroelectric  power, 
Operating  costs. 

Identifiers:  'Bratsk  powperplant  (USSR),  Thrust 
bearings. 

The  initial  operations  staff  for  Bratsk  was  trained 
at  2  other  hydroelectric  plants  for  several  months 
prior  to  startup  of  the  first  Bratsk  units.  As  addi- 
tional units  were  installed,  the  staff  increased  until 
a  full  complement  was  attained.  In  November 
1961,  initial  operation  began  at  a  reduced  head  of 
48-52  m  (design  head  is  100  m);  18  units  were  in- 
stalled and  operating  by  December  1966.  When  the 
power  demand  exceeds  the  installed  capacity  of 
4100  mw,  2  more  units  will  be  added.  Some  operat- 
ing difficulties  and  the  remedial  measures  taken 
are  discussed.  Severe  cavitation  damage  to  tur- 
bines and  water  passages  during  low-head  opera- 
tion was  repaired  by  welding.  The  problem  of  im- 
proper operation  of  governor  servomotors, 
revealed  during  initial  operation,  was  corrected  by 
installing  longer  operating  cylinders.  Generator 
thrust  bearing  deficiencies  on  10  of  the  18  units 
were  corrected  by  installing  high-pressure  oil 
systems  for  the  bearings.  (USBR) 
W72-09703 


OPTIMIZING  HYDRAULIC  TURBINE  AND 
PUMP/TURBINE  DESIGN, 

AUis-Chalmers  Corp.,  York,  Pa. 

W.  L.  Swift. 

AUis-Chalmers  Engineering  Review,  Vol.  36,  No. 

2,  p  16-20,  1971.  7  fig,  6  ref. 

Descriptors:  'Hydraulic  turbines,  'Pump  turbines, 
Finite  element  method,  Economics,  Structural 
analysis,  Hydraulic  transients,  Hydraulic  machin- 
ery, Francis  turbines,  Water  hammer,  Turbine 
runners,  Cost  savings.  Computer  applications. 


Identifiers:     'Computer-aided    design,    Machine 
design.  Mechanical  analysis,  Spiral  cases. 

Traditionally,  mechanical  design  of  hydraulic  tur- 
bines and  pump/turbines  has  been  associated  with 
conservative  safety  factors  applied  to  stress  and 
deflection  calculations  and  the  application  of  em- 
pirical data  derived  from  accumulated  experience. 
Simplified  models  which  reduced  components  to 
analyzable  configurations  were  used  with  high 
safety  factors  to  provide  dependable  designs.  Use 
of  computers  has  eliminated  overdesign.  Higher 
ratings  are  now  more  practicable  because  of 
economies  in  weight,  size,  and  manufacturing 
costs.  Layout  procedure  is  simplified  by  using 
computer  programs  and  punch  paper  tapes  to  con- 
trol machining  operations.  The  structural  design 
can  be  analyzed  using  the  finite  element  method 
and  digital  computers.  Accurate  predictions  of 
hydraulic  transients  permit  the  determination  of 
design  criteria  for  most  of  the  equipment  within 
the  system.  Some  program  limitations  and  the 
types  of  computers  required  to  perform  the  en- 
gineering functions  are  discussed.  (USBR) 
W72-09710 


MODEL  STUDD2S  AND  DESIGN  OF  THERMAL 
OUTFALL  STRUCTURES-QUAD-CITIES 

NUCLEAR  PLANT, 

Iowa    Univ.,    Iowa    City.    Inst,    of    Hydraulic 

Research. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09740 
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CHEMICAL  STABILIZATION  OF  SOILS, 

Bureau  of  Reclamation,  Denver,  Colo. 

W.  R.  Morrison. 

Bureau  of  Reclamation  Report  REC-ERC-71-30, 

June  1971 .  39  p,  6  fig,  30  photo,  1 1  tab,  3  ref. 

Descriptors:  'Soil  treatment,  'Erosion  control, 
'Slope  protection,  'Soil  stabilization,  'Chemical 
sealants,  Laboratory  tests,  Herbicides,  Weather- 
ing, Soil  sealants,  Slope  stabilization,  Bank  sta- 
bilization, Asphalt,  On-site  tests,  Slaking,  Soil  ero- 
sion. Elastomers,  Emulsions,  Polymers. 
Identifiers:  'Chemical  sealants.  Acrylics,  Asphalt 
emulsions,  Test  results. 

Laboratory  and  field  evaluations  of  several 
petrochemical,  liquid  soil  stabilizers  were  con- 
ducted. Laboratory  tests  indicated  that  a  spray  able 
liquid  vinyl  polymer  had  excellent  properties  for 
stabilizing  sandy  soil.  A  deep  penetrating  liquid 
cutback  asphalt  performed  satisfactorily  in  sta- 
bilizing dune  sand  around  transmission  tower  sites 
along  the  Fort  Thompson-Grand  Island  345-kv 
Transmission  Line.  A  water-base  acrylic 
copolymer  is  providing  satisfactory  erosion  con- 
trol on  test  sections  of  spoil  banks  at  the  Tehama- 
Colusa  and  Putah  South  Canals  in  Calif.  High 
costs  would  limit  the  use  of  the  copolymer  materi- 
al to  minimum  wind  and  water  erosion  control. 
None  of  the  5  protective  coatings  applied  to  shale 
seams  at  Paonia  Dam,  Colo,  was  effective  in 
reducing  air-slaking.  (USBR) 
W72-09191 


SOH,  STABILIZATION:  A  MISSION  ORIENTED 
APPROACH, 

Texas  A  and  M  Univ.,  College  Station. 

J.  A.  Epps. 

Highway  Research  Record,  No  351 ,  p  1-20, 1971. 8 

fig,  13  tab,  54  ref. 

Descriptors:  'Soil  stabilization,  'Stabilization. 
'Soil  treatment,  'Soils,  Bibliographies,  Soil  ag- 
gregates, Soil  physical  properties.  Lime,  Port  lam 
cements.  Bituminous  materials.  Compressive 
strength.  Sulfates,  pH,  Soil  cement,  Road  con 
struction,  Atterberg  limits,  Soil  mechanics,  Pave 
ments,  Gradation,  Additives. 
Identifiers:  Marshall  method,  Base  courses. 


114 


ENGINEERING  WORKS— Field  08 
Soil  Mechanics — Group  8D 


The  selection  of  chemical  additives  for  improving 
soil  properties  and  soil-aggregate  road  base 
systems  is  simplified  by  using  flow  charts.  The  sta- 
bilization materials  considered  are  lime,  cement, 
bitumens,  and  combinations  of  these.  After  sieve 
analysis  and  Atterberg  limit  tests  on  natural  road 
base  materials,  the  proper  stabilization  material, 
based  on  the  percentage  of  material  passing  the 
No.  200  sieve  and  the  plasticity  index,  can  be 
determined  from  the  flow  charts.  Environmental 
and  construction  precautions  are  given  for  each 
suggested  stabilization  material.  Testing  methods 
for  each  type  of  material  are  given  to  determine: 

(1)  the  suitability  of  the  soil-stabilizer  mixture,  and 

(2)  the  required  proportion  of  stabilizing  material. 
Lime  stabilization  criteria  use  pH  and  unconfined 
tests;  cement  stabilization  criteria  use  pH,  sulfate, 
freeze-thaw  and  wet-dry  tests.  (USBR) 
W72-09193 


DEQUEEN  LAKE,  ROLLING  FORK  RIVER, 
ARKANSAS  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Army  Engineer  District,  Tulsa,  Okla. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  256D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  26,  1971.  14  p. 

Descriptors:  'Arkansas,  'Environmental  effects, 
•Flood  control,  'Water  quality  control,  Multiple- 
purpose  projects.  Water  supply.  Artificial  lakes, 
Damsites,  Earth  dams,  Conduits,  Water  con- 
veyance, Flood  protection,  Flow  control,  Gates, 
Spillways,  Design  flow,  Maximum  probable  flood, 
Project  planning,  Project  purposes,  Land  manage- 
ment. 

Identifiers:  'Environmental  Impact  Statements, 
•Rolling  Fork  River  (Ark.). 

The  DeQueen  Lake  project,  located  approximate- 
ly five  miles  northwest  of  DeQueen,  Arkansas, 
will  consist  of  an  earth  filled  dam  which  includes  a 
reinforced  concrete  conduit  with  grated  control 
works  and  an  uncontrolled  spillway  to  handle  max- 
imum flood  flows.  The  project  will  greatly  reduce 
annual  flood  damages  and  provide  dependable 
yields  for  water  supply  and  water  quality  control. 
Recreation  facilities  are  planned.  Controlled 
discharges  should  result  in  increased  fish  propaga- 
tion; increased  downstream  land  utilization  will  be 
realized  as  a  result  of  the  project.  Unavoidable  ad- 
verse effects  include  inundation  of  1 ,680  acres  of 
land  and  11  archaeological  sites,  displacement  of 
several  families,  loss  of  wildlife,  and  reduction  in 
smallmouth  bass  populations.  Alternatives  to  the 
proposed  project  include  one  large  downstream 
lake,  non-structural  measures,  and  no  develop- 
ment. This  draft  statement  has  been  sent  to  in- 
terested agencies  and  groups  for  review  and  com- 
ment. (Blank-Florida) 
W72-09462 


WILLARD,  KENTUCKY.  PARTIAL  FLOOD 
PROTECTION  PLAN,  DRY  FORK  OF  LITTLE 
FORK  OF  LITTLE  SANDY  RIVER  (FINAL  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Huntington,  W.  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-200  604F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  1971. 9  p. 

Descriptors:  'Flood  control,  'Project  planning, 
•Environmental  engineering,  •Environmental  ef- 
fects, Cost-benefit  analysis,  Federal  government, 
Feasibility  studies,  Design,  Highways,  Barriers, 
Levees,  Gates,  Culverts,  State  governments, 
Backwater,  'Kentucky. 

Identifiers:  'Environmental  Impact  Statements, 
Willard  (Ky). 

A  flood  control  project  near  a  small  Appalachian 
town  in  Kentucky  is  discussed.  The  project, 
presently  in  the  engineering  and  design  stage,  con- 
sists of  utilizing  an  existing  highway  fill  as  a  barri- 
er levee  by  installation  of  a  flap  gate  on  a  culvert  to 
prevent  backwater  flooding  of  Willard,  Kentucky. 


Most  of  the  improvements  in  the  town  are  located 
in  a  low-lying  area  behind  a  highway  fill.  Flooding 
of  the  improvements  results  from  backwater 
passing  through  a  highway  culvert.  The  only  an- 
ticipated adverse  environmental  effect  is  a  tempo- 
rary, minor  disturbance  of  outlet  and  inlet  ditches 
during  culvert  modification.  Authority  for  con- 
struction of  the  project  is  provided  by  Section  205 
of  the  1948  Flood  Control  Act.  Alternatives  are 
discussed  and  discounted.  The  project  study  was 
conducted  in  response  to  requests  of  local  re- 
sidents submitted  through  their  Congressman. 
Comment  was  solicited  from  appropriate  state  and 
local  agencies,  but  no  response  was  forthcoming. 
(Waldron-Florida) 
W72-09464 


FARMERS  LEVEE  AND  DRAINAGE  DISTRICT 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Chicago,  111. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09477 


HURRICANE         PROTECTION  PROJECT, 

STRATFORD,  CONNECTICUT  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Waltham,  Mass. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  57 ID,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  3,  1971.  33  p,  2 
map,  6  tab. 

Descriptors:  'Environmental  effects,  'Coastal 
structures,  'Flood  protection,  'Tides,  'Connec- 
ticut, Economics,  Estuaries,  Levees,  Gates, 
Floods,  Flood  control,  Conduits,  Fish,  Marshes, 
Project  benefits,  Project  planning,  Project  pur- 
poses, Wetlands,  Marine  biology,  Ecosystems, 
Economic  impact,  Coasts,  Coastal  engineering, 
Estuarine  fisheries,  Hurricanes. 
Identifiers:  'Environmental  Impact  Statements, 
'Stratford  Hurricane  Protection  Project  (Conn.). 

Protection  against  tidal  flooding  will  be  provided 
by  construction  of  levees  and  floodwalls.  A 
navigation  gate  and  gated  conduits  will  allow  regu- 
lar tidal  cycles  and  tide  levels  during  storms. 
Completion  of  the  project  will  not  sacrifice  the 
biological  productiveness  of  marshes  or  recrea- 
tional opportunities.  The  ecosystem  would  still  be 
subject  to  regular  tidal  cycles  and  drainage.  Mean 
tides  will  be  altered.  Although  this  may  cause 
minor  biological  readjustment,  it  will  not  alter 
basic  estuarine  productivity.  The  project  will  pro- 
vide a  high  degree  of  flood  protection  for  industry, 
an  airport,  residential  units,  and  roads.  It  will  also 
afford  protection  to  the  marsh  against  breaching  of 
the  beach.  Other  than  acreage  replaced  by  the  bar- 
rier, the  project  will  not  have  any  direct  adverse 
environmental  effects.  There  will  be  no  significant 
damage  to  fish  and  wildlife.  Abandoning  the  pro- 
ject will  result  in  foregoing  nearly  two  million  dol- 
lars of  annual  economic  benefit.  Other  alternatives 
are  deemed  non-feasiblge  or  poorer  than  the 
proposed  plan.  (Dkson- Florida) 
W72-09478 


DYERSBURG,  TENNESSEE  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  237D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971. 6  p,  1  plate. 

Descriptors:  *Tennessee,  •Environmental  effects, 
•Flood  protection,  'Levees,  'Pumping  plants, 
Flood  control,  Flood  damage,  Project  benefits, 
Project  purposes.  Public  benefits,  Flood  plains, 
Land  use,  Water  resources  development,  Channel 
improvement,  Reservoir  construction.  Non-struc- 
tural alternatives,  Flood  plain  zoning,  Flood 
proofing,  Recreation,  Wildlife  habitats,  Aquatic 
habitats. 

Identifiers:  'Environmental  Impact  Statements, 
Dyersburg  (Tenn). 


The  project  consists  of  construction  of  a  levee  and 
a  pumping  station  for  flood  protection.  No  adverse 
environmental  effects  are  anticipated  as  a  result  of 
construction,  except  a  change  in  land  use  within 
construction  rights-of-way.  The  project  requires 
the  commitment  of  77  acres  of  land;  this  land  is  of 
very  limited  environmental  value.  The  project  will 
provide  short  and  long  term  flood  protection 
benefits  for  340  residences,  16  commercial 
establishments,  a  manufacturing  firm,  and  three 
churches.  Alternatives  considered  include  con- 
struction of  upstream  reservoirs,  enlarging  the 
river  channel  to  increase  its  capacity,  and  flood 
plain  zoning.  Flood  plain  zoning  would  provide  no 
protection  to  existing  developments  in  the  flood 
plain.  It  is  also  impractical  to  provide  the  entire 
basin  with  as  high  a  degree  of  flood  protection  as  is 
required  by  the  small  urban  area.  Comments  have 
been  solicited  from  interested  agencies,  groups, 
and  members  of  the  general  public.  (Brackins- 
Florida) 
W72-09480 


LEVEE  UNIT  NO.  L-246,  MISSOURI  RIVER 
LEVEE  SYSTEM  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  338D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1971.  20  p,  1  map. 

Descriptors:  'Missouri,  'Environmental  effects, 
'Missouri  River,  'Flood  control,  'Levees,  Check 
structures,  Flood  protection,  Earthworks,  River 
regulation,  Shore  protection,  Borrow  pits,  River 
flow,  River  forecasting,  Sediment  control, 
Aquatic  habitats.  Wildlife  habitats,  Soil  erosion. 
Flood  forecasting,  Project  planning,  Project  pur- 
poses. 
Identifiers:  'Environmental  Impact  Statements. 

The  planned  flood  control  works  provide  a  series 
of  levees  and  appurtenant  works  along  both  sides 
of  the  Missouri  River  in  Chariton  County.  The  pro- 
ject would  provide  100-year  main  stem  flood  pro- 
tection for  agricultural  lands,  forest  land,  and  wil- 
dlife habitat.  Primary  environmental  impacts  of 
the  proposed  action  include  stream  modification 
and  relocation,  increased  sediment  load,  construc- 
tion of  borrow  pits,  and  preservation  of  lake 
recreational  potential.  Adverse  environmental  ef- 
fects include  alteration  of  stream  environment  and 
riparian  wildlife  habitat;  possible  soil  erosion,  in- 
creased noise  levels,  and  equipment  exhaust  emis- 
sion during  construction;  and  destruction  of  grass, 
forbs,  timber,  and  other  wildlife  habitat  due  to 
levee  construction.  Alternatives  to  the  proposed 
action  include  diversion  structures,  additional 
channel  and  levee  construction,  alternate  channel 
modification,  lowering  the  height  of  main  stem 
levees,  and  no  action.  This  draft  statement  has 
been  sent  to  interested  parties  for  comment. 
(Blank-Florida) 
W72-09481 


DEVELOPMENT  AND  TRAIL  USE  OF  AC- 
CEPTANCE SAMPLING  PLANS  FOR  COM- 
PACTED EMBANKMENTS, 

North  Dakota  State  Univ.,  Fargo. 

J.  L.  Jorgenson. 

Highway  Research  Record,  No.  357,  p  24-34, 1971. 

4  fig,  3tab,6ref. 

Descriptors:  'Statistical  methods,  'Construction 
control,  'Soil  density,  Nuclear  moisture  meters, 
Nuclear  meters,  Compaction  tests,  Compacted 
soils,  Soil  tests,  Embankments,  Compaction, 
Specifications,  Sampling,  Soil  mechanics.  Test 
results.  On-site  tests,  Control. 
Identifiers:  'Acceptance  tests.  Random  sampling, 
In  place  density,  Densimeters,  Field  density, 
Nuclear  density  meters. 

A  statistical  method  of  accepting  or  rejecting  em- 
bankment compaction  was  compared  with  current 
methods  based  on  individual  representative  sam- 
ples and  a  specified  minimum  compaction.  The 
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proposed  method  requires  determining  compac- 
tion percentages  of  S  density  samples  taken  from 
random  locations.  The  compaction  is  acceptable  if 
the  average  and  range  of  the  compaction  percent- 
ages satisfy  specification  requirements.  The 
statistically  based  acceptance  methods  have  the 
following  advantages  over  the  current  methods: 
(1)  Random  sampling  produces  an  unbiased  esti- 
mate of  average  compaction.  (2)  Greater  uniformi- 
ty of  contract  enforcement  results  in  better  con- 
tractor relations.  (3)  A  statistical  basis  allows  a 
much  smaller  chance  of  accepting  poor  quality 
construction.  (4)  The  contractor  is  encouraged  to 
reduce  variability  in  the  compaction.  A  trial  appli- 
cation of  the  statistically  based  specifications  in- 
dicated that  2  lots  would  be  rejected  using  the 
statistical  methods;  9  lots  could  have  been  rejected 
using  the  current  methods.  Nuclear  moisture-den- 
sity instruments  permitted  tests  and  calculations  to 
be  performed  in  40  to  90  min  per  lot.  (USBR) 
W72-09700 


RESISTANCE  OF  SOIL  TO  LIQUEFACTION 
AND  SETTLEMENT, 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

R.  V.  Whitman. 

Soil  and  Foundations,  Vol.  11,  No.  4,  p  59-68,  Dec 

1971 .  4  fig,  1  tab,  17  ref ,  append. 

Descriptors:  'Cohesionless  soils,  'Saturated  soils. 
Sands,  Earthquake,  On-site  tests,  Earthquake  en- 
gineering, Soil  mechanics,  Hydraulic  fills,  Foun- 
dation failure,  Soil  density,  Seismic  studies,  Soils, 
Soil  dynamics,  Settlement  (Structural),  Dynamic 
loads,  Bibliographies. 

Identifiers:  * S o i  1  liquefaction,  Alluvial  deposits, 
•Liquefaction,  Loose  soils,  Data  presentation, 
Shakers,  Niigata  earthquake,  Japan,  Arvin- 
Tehachapi  earthquake,  Sheffield  Dam  (Calif). 

A  method  of  organizing  field  observations  of 
liquefaction  during  earthquakes  is  presented.  The 
principal  factors  for  determining  whether  liquefac- 
tion occurs  are:  (1)  intensity  of  ground  shaking,  (2) 
duration  of  ground  shaking,  (3)  density  of  the  soil, 
(4)  grain  size  characteristics  of  the  soil,  (5)  possi- 
ble cementation  of  the  soil,  and  (6)  depth  of  the 
water  table.  These  factors  are  considered  in  a  plot 
of  the  average  peak  dynamic  shear  stress,  tau  sub 
c,  divided  by  the  effective  vertical  overburden 
stress,  sigma  bar  sub  v,  against  the  apparent  rela- 
tive density  of  the  soil.  Plots  were  made  for  13 
sites  affected  by  8  earthquakes.  For  fine  sands 
found  in  recent  fluvial  deposits  and  uncompacted 
hydraulic  fills,  the  critical  level  of  tau  sub  c  di- 
vided by  sigma  bar  sub  for  liquefaction  is  about 
0.15.  Coarser  and  denser  granular  deposits  require 
further  investigation.  (USBR) 
W72-09704 


A  NEW  RING  SHEAR  APPARATUS  AND  ITS 
APPLICATION  TO  THE  MEASUREMENT  OF 
RESIDUAL  STRENGTH, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

A.  W.  Bishop. 

Geotechnique,  Vol.  21,  No.  4,  p  273-328,  Dec  1971. 

29  fig,  10  tab,  64  ref,  append. 

Descriptors:  *Soil  tests,  Soil  mechanics,  Test 
results,  Clays,  Brittleness,  Soil  strength,  Labora- 
torytests,  Test  procedures,  Shear  strength, 
Laboratory  equipment,  Bibliographies. 
Identifiers:  *Ring  shear  tests,  'Residual  strength, 
London,  Shear  box,  Equipment  design,  *Torsion 
shear  tests,  Direct  shear,  'Shear  tests,  Torque, 
Drained  shear  tests. 

Laboratory  tests  indicate  residual  strengths  of  soil 
determined  by  multiple  reversal  direct  shear  tests 
are  substantially  different  from  the  true  residual 
strengths  measured  by  a  new  ring  shear  apparatus. 
Field  conditions,  such  as  a  slide  in  a  cut,  are  better 
represented  by  the  ring  shear  test  because  the 
device  can  produce  large  relative  displacements  in 
a  sheared  soil  without  changing  the  shearing 
direction.   Remolded  or  undisturbed   ring   shear 


samples  have  a  6.0  in.  outside  dia,  4.0  in.  inside 
dia,  and  a  0.75  in.  initial  thickness.  A  new  method 
is  given  for  maintaining  a  small  but  adequate 
clearance  between  the  2  pairs  of  metal  rings  that 
enclose  the  upper  and  lower  portions  of  the  soil 
sample.  Although  errors  in  the  applied  torque  and 
normal  load  are  acceptably  low,  the  new  ring  shear 
apparatus  is  complex  and  difficult  to  operate.  Test 
results  of  5  soils  are  presented  and  discussed.  Fac- 
tors affecting  soil  brittleness  are  also  considered. 
(USBR) 
W72-09706 


8F.  Concrete 


GROUTING  PREPLACED  AGGREGATE  TO 
FORM  CONCRETE, 

Bureau  of  Reclamation,  Denver,  Colo. 

A.  B.  Crosby. 

Preprint,  American  Society  of  Civil  Engineers, 

Annual     National     Environmental     Engineering 

Meeting,  St  Louis,  Mo,  Oct  1971.  30  p,  14  fig. 

Descriptors:  'Concrete  technology,  'Concrete 
construction,  'Concrete  placing,  'Underwater 
construction,  Foundations,  Construction 

methods,  Building  materials,  Fly  ash,  Concretes, 
Aggregates,  Repairing,  Grouting,  Viscosity, 
Strength,  Placing,  Cement  grouting,  Concrete  pro- 
perties, Concrete  tests. 

Identifiers:  'Prepacked  concrete,  'Underwater 
foundations,  Grout  mixes. 

Preplaced  aggregate  (PA)  concrete  is  used  where 
normal  concrete  placement  would  be  unusually 
difficult,  such  as  underwater  construction  and 
masonry  repairs.  PA  concrete  is  placed  by  filling 
the  forms  with  clean,  properly  graded  coarse  ag- 
gregate and  then  injecting  a  structural-quality 
grout  into  the  voids.  A  higher  percentage  of  coarse 
aggregate  in  point-to-point  contact  causes  PA 
concrete  to  have  a  higher  modulus  of  elasticity 
than  conventional  concrete.  The  volume  change 
on  drying  of  PA  concrete  is  about  one-half  that  of 
conventional  concrete.  With  a  properly  propor- 
tioned grout  mix  and  good  construction  practices, 
the  same  allowable  working  stresses  can  be  used 
with  PA  concrete  as  with  conventional  concrete. 
To  produce  satisfactory  PA  concrete:  (1)  the 
coarse  aggregate  should  be  clean,  (2)  the  void  con- 
tent of  the  aggregate  in  place  should  be  38  to  48%, 
(3)  the  grout  must  have  the  proper  fluidity  and 
strength,  (4)  the  forms  should  be  of  good  quality  to 
prevent  leakage,  and  (5)  reliable  grout  piping 
systems  and  grouting  methods  must  be  used. 
(USBR) 
W72-09190 


TESTING  METHODS  FOR  CONCRETE  DURA- 
BILITY, 

Norges  Tekniske  Hoegskole,  Trondheim;  and  B- 

linois  Univ.,  Chicago. 

O.  E.  Giorv,  and  S.  P.  Shah. 

Materials  and  Structures,  Vol.  4,  No.  23,  p  295- 

304,  Sept-Oct  1971.  11  fig,  8  tab,  19  ref. 

Descriptors:  'Concrete  testing,  'Concrete 
technology,  'Cracking,  Concrete  properties. 
Wetting,  Freeze-thaw  tests,  Concretes,  Electron 
microscopy,  Test  results,  X-ray  analysis,  Test 
procedures,  Evaluation,  Deterioration,  Fractures, 
Bibliographies. 

Identifiers:  'Concrete  deterioration,  Norway, 
Wetting  and  drying  tests,  Flexural  strength,  Ul- 
trasonic tests. 

Experimental  techniques  for  measuring  progres- 
sive deterioration  of  concrete  as  characterized  by 
cracking  were  investigated.  Specimens  of  pastes, 
mortars,  and  concretes  were  subjected  to  alternate 
wetting  and  drying  in  sodium  sulfate  solutions  and 
plain  water  and  to  freezing  and  thawing.  The 
methods  used  to  assess  the  effects  include  observ- 
ing changes  in  weight,  length,  flexural  strength, 
and  ultrasonic  pulse  time;  quantitative  and  qualita- 
tive    optical     microscopy;     scanning     electron 
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microscopy;  and  energy  dispersive  X-ray  analysis. 
Results  indicate  that  the  ultrasonic  pulse  method 
can  be  used  to  detect  local  cracking  at  an  early 
state  of  formation.  Of  the  testing  methods  em- 
ployed, the  progressive  deterioration  was  best 
reflected  by  the  measurements  of  pulse  time.  Mea- 
surements of  flexural  strength  also  adequately 
reflected  the  state  of  corrosion.  Measurements  of 
weight  did  not  consistently  indicate  damage;  those 
of  length  were  not  always  reliable.  Although 
scanning  electron  microscopy  was  ineffectual  for 
studying  cracking,  the  combination  of  scanning 
electron  microscopy  and  energy  dispersive  X-ray 
spectrograph^  proved  very  effective  in  revealing 
both  the  morphology  and  the  composition  of  some 
submicroscopic  products  resulting  from  important 
chemical  reactions  in  concrete.  (USBR) 
W72-09702 


TENSILE  TESTS  OF  FERROCEMENT, 

Massachusetts  Inst,  of  Tech.,  Cambridge;  and  Il- 
linois Univ.,  Chicago. 
A.  E.  Naaman,  and  S.  P.  Shah. 
Journal    of    the    American    Concrete    Institute, 
Proceedings,  Vol  68,  No.  9,  p  693-698,  Sept  1971. 6 
fig,  1  tab,  12  ref. 

Descriptors:     'Reinforced     concrete,     'Tensile 

strength,    Cracks,    Wire,    Composite    materials, 

Modulus  of  elasticity,  Tension  tests,   Concrete 

technology. 

Identifiers:  'Ferrocement,  'Mesh  reinforcement, 

'Cracking,   'Ultimate  loads,   Ultimate  strength, 

Uniazial  tests,  Specific  surface,  Elongation. 

An  investigation  was  made  to  better  understand 
ferrocement  as  an  engineering  material  and  to  pre- 
dict its  design  properties.  Although  use  of  this 
material  is  growing,  little  basic  design  information 
is  known.  The  influence  of  types,  sizes,  and 
volumes  of  wire  meshes  on  elastic,  cracking,  and 
ultimate  behavior  of  ferrocement  in  uniaxial  ten- 
sion was  studied.  The  ultimate  strength  of  ferroce- 
ment is  the  same  as  that  of  mesh  alone.  The  modu- 
lus of  elasticity  of  ferrocement  in  tension  can  be 
approximately  predicted  by  the  law  of  mixture  of 
composite  materials.  The  specific  surface  of  the 
reinforcement  strongly  influenced  cracking 
behavior  of  ferrocement.  The  relation  between 
crack  spacing  and  the  specific  surface  of  the  rein- 
forcement was  developed  analytically.  The  rela- 
tively large  specific  surface  for  ferrocement  may 
account  for  the  combination  of  very  small  widths 
of  cracks  and  high  tensile  strength.  (USBR) 
W72-09709 


NEW  TECHNIQUES  FOR  QUALITY  CONTROL 
OF  CONCRETE, 

Bureau  of  Reclamation,  Denver,  Colo. 

G.  B.  Wallace,  and  G.  W.  DePuy. 

Paper,  6th  Annual  Course  on  Concrete  Materials 

and  Methods  of  Construction,  Canadian  Capitol 

Chapter,    America   Concrete    Institute,    Ottawa, 

Canada,  Dec.  1971.  18  p,  13  fig. 

Descriptors:  'Quality  control,  'Concrete  mixes, 
•Concrete  control,  'Concretes,  Concrete 
technology,  Compressive  strength,  Resistivity, 
Electron  microscopy.  Test  results,  Concrete  tests. 
Concrete  plants. 

Identifiers:  'Computer-aided  design,  Time  saving, 
Methyl  methacrylate,  Ultrasonic  impulse  method, 
Time  sharing,  'Polymer  concretes,  Thermal  analy- 
sis, Monomers,  Sonic  velocity  tests,  Batching, 
Sulfate  attack,  Freeze-thaw  durability. 

The  inherent  variability  of  natural  aggregates  in- 
troduces problems  in  producing  a  uniformly  good 
quality  concrete  at  the  batch  plant.  These 
problems  can  be  solved  by  rapid  computerized  ad- 
justments of  mix  proportions  during  batching  and 
mixing.  The  batch  plant  must  have  a  telephone  and 
a  portable  time-sharing  computer  terminal.  A 
batch  plant  technician  does  not  require  computer 
experience  to  learn,  in  about  2  hr,  to  make  mix  ad- 
justments using  this  equipment.  Another  result  of 
the  search  for  improved  concrete  is  the  develop- 
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ment  of  concrete-polymer  materials.  Concrete  im- 
pregnated with  polymers  has  greatly  improved  du- 
rability and  strength.  Polymer-impregnated 
concrete  shows  promise  for  use  in  desalting 
plants,  precast  tunnel  liners,  concrete  pipe,  piles, 
bridge  decks,  and  in  many  other  structures  ex- 
posed to  harsh  conditions.  Development  of 
polymer-impregnated  concrete  requires  new 
methods  and  new  applications  of  laboratory 
analytical  techniques  to  ensure  uniformly  good 
quality.  These  methods  include  sonic  measure- 
ments, dielectric  measurements,  thermovision, 
neutron  radiography,  electron  microscopy,  in- 
frared spectroscopy,  and  thermal  analysis. 
(USBR) 
W72-09712 


SEISMIC  RESISTANCE  OF  PRESTRESSED 
CONCRETE  BEAM-COLUMN  ASSEMBLIES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
R.  W.  G.  Blakeley,  and  R.  Park. 
Journal    of    the    American    Concrete    Institute, 
Proceedings,  Vol.  68,  No.  9,  p  677-692,  Sept  1971. 
18  fig,  2  tab,  12  ref ,  append. 

Descriptors:  'Prestressed  concrete,  *Beams 
(Structural),  Deformation,  Moments,  Energy  dis- 
sipation, Ductility,  Structural  behavior,  Energy 
absorption.  Earthquake  loads,  Earthquake-re- 
sistant structures,  Test  procedures,  Instrumenta- 
tion, Displacements,  Joints  (Connections),  Test 
results,  Foreign  research. 

Identifiers:  *Beam  columns,  Cyclic  movement 
tester,  Bond,  New  Zealand,  Post  tensioning, 
Cyclic  loads,  'Seismic  tests,  'Frames,  Earthquake 
loads. 

Four  tests  were  conducted  on  full-size  precast, 
prestressed  concrete  beam-column  assemblies 
under  reversed  cyclic  loading  of  high  intensity. 
The  test  variables  included  the  amount  of  trans- 
verse confining  steel  for  ductility  and  the  position 
of  the  plastic  hinge  in  the  members.  These  tests 
showed  that  prestressed  concrete  framed  struc- 
tures are  capable  of  resisting  moderate 
earthquakes  without  structural  damage,  and  can 
withstand  severe  earthquakes,  although  structural 
damage  may  occur.  Test  results  indicates  that:  (1) 
Energy  dissipation  is  relatively  small  prior  to 
crushing  of  the  concrete,  but  substantial  after 
crushing  begins.  (2)  Large  postelastic  deforma- 
tions can  be  available  in  prestressed  concrete 
members,  even  when  the  transverse  reinforcement 
satisfies  only  prestressed  code  requirements  for 
shear.  (3)  Substantial  stiffness  degadiation  occurs 
when  prestressed  concrete  members  are  subjected 
to  high  intensity  cyclic  loading.  (4)  Corrugated 
metal  ducts  are  recommended  for  posttensioning 
cables  through  columns  for  both  interior  and  ex- 
terior beam-column  assemblies.  (5)  Mortar  joints 
between  posttensioned  frame  members  at  critical 
sections  behave  satisfactorily  under  seismic  load 
reversals.  (USBR) 
W72-09713 


8G.  Materials 


TESTING     NEW     SEWER     PIPE     INSTALLA- 
TIONS, 

Ramseier  (Roy  Edwin)  and  Associates,  Berkeley, 

Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09595 


REGION      7      LAUNCHES      PROGRAM      TO 
REDUCE  SUBSURFACE  DRAIN  COSTS, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09697 


8H.  Rapid  Excavation 


INTEROCEANIC  CANAL  STUDIES,  1970. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08 A. 
W72-09430 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 1-4. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09431 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIXES 12-14. 

Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09434 


INFILL  OF  NUCLEAR  RUBBLE  CHIMNEYS  BY 
GROUND  WATER, 

Teledyne  Isotopes,  Palo  Alto,  Calif.  Palo  Alto 

Labs. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-09617 


81.  Fisheries  Engineering 


STUDY  ON  THE  TOXICITY  OF  AGRICUL- 
TURAL CONTROL  CHEMICALS  IN  RELATION 
TO  FRESHWATER  FISHERIES  MANAGE- 
MENT: V.  SOME  EFFECTS  OF  SODIUM  PEN- 
TACHLOROPHENATE  TO  FRESHWATER 
FISHES, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09184 


MANUAL  ON  THE  BIOTECHNOLOGY  OF  THE 
PROPAGATION  AND  REARING  OF 

PHYTOPHAGOUS  FISHES. 

Bureau  of  Commercial  Fisheries,  Washington, 
D.C.  Office  of  Foreign  Fisheries  (Translations). 

Trans,  available  from  the  National  Technical  In- 
formation Service  as  PB-199  799T,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Bureau  of  Sport  Fishe- 
ries Translation,  May  1971.  50  p,  17  fig,  1  tab. 
Trans  of  Rukovodstvo  po  Biotekhnike  Paz- 
vedeniya  I  Vyrashchivania  Rastitel'noyaknykh 
Ryb,  Moscow,  1970. 

Descriptors:  'Aquaculture,  *Fish  farming,  *Carp, 
Fish,  Freshwater  fish,  Fish  food  organisms,  Fish 
handling  facilities,  Fish  hatcheries,  Fish  manage- 
ment, Fish  stocking,  Reviews,  Fish  eggs. 
Identifiers:  'Amur,  Cyprinids,  USSR. 

The  far  eastern  phytophagous  fishes-the  white 
amur  and  variegated  silver  and  white  carps— are 
new  objects  of  fish  culture  in  the  USSR.  Despite 
the  brief  period  of  their  propagation  there  and  the 
fact  that  experimentation  concerning  their  com- 
mercial adoption  is  far  from  complete,  these  fishes 
comprise  an  ever  greater  share  of  the  fish  produc- 
tion generated  at  fish  farms.  In  such  areas  as  the 
Krasnodar  region  and  the  Uzbek  SSR,  they  now 
comprise  about  one-half  of  the  market  fish  reared. 
This  manual,  based  on  a  previous  (1966)  provi- 
sional report,  considers  the  cumulative  Soviet  ex- 
perience and  deals  with  the  latest  questions  on  the 
propagation  and  rearing  of  phytophagous  fishes. 
Many  practices  in  the  rearing  of  these  fishes  are 
considered,  including  the  obtaining  of  progeny, 
maintenance  during  growth,  their  developmental 
biology  and  developmental  disturbances.  (LeGore- 
Washington) 
W72-09722 


09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


WATER  RESOURCES  RESEARCH  IN  VIR- 
GINIA, ANNUAL  REPORT  FOR  FISCAL  YEAR 
1371. 

Virginia    Polytechnic    Inst,    and    State    Univ., 
Blacksburg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  09D. 
W72-09199 


THE  RHODE  ISLAND  WATER  RESOURCES 
RESEARCH  PROGRAM,  SEVENTH  ANNUAL 
REPORT. 

Rhode  Island  Univ.,  Kingston.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  09D. 

W72-09200 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


WATER  RESOURCES  RESEARCH  IN  VIR- 
GINIA, ANNUAL  REPORT  FOR  FISCAL  YEAR 
1971. 

Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg.  Water  Resources  Research  Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  891.  Bulletin  46,  VPI- 
WRRC-BULL  46,  September  1971.  162  p.  OWRR 
A-999-VA(12). 

Descriptors:  'Water  Resources  Research  Act, 
•Virginia,  Grants,  Research  and  development, 
Water  resources  development,  Waste  water  treat- 
ment, Water  quality,  Groundwater,  Hydrogeolo- 
gy,  'Water  Resources  Institute. 
Identifiers:  'Water  resources  research  (Va). 

Summaries  of  annual  allotment  programs  include 
Economic  Disposal  of  Waste  Sludges  from  Water 
Treatment  Plants,  (A-030-VA);  A  Pre-Impound- 
ment  Ecological  Study  of  the  Benthic  Fauna  and 
Water  Quality  in  the  North  Ana  River,  (A-031- 
VA);  Electrochemical  Activation  and  Regenera- 
tion of  Carbon  Surfaces  for  Teritary  Water  Treat- 
ment, (A-032-VA);  Improving  Water  Quality  by 
Removal  of  Pesticide  Pollutants  with  Aquatic 
Plants,  (A-033-VA);  Seismic  Investigation  of 
Ground  Water  Reservoirs  in  the  Virginia  Coastal 
Plain  Sediments,  (A-034-VA);  Optimal  Condition- 
ing Procedures  for  Waste  Activated  Sludge 
Disposal,  (A-035-VA);  Biology  and  Chemistry  of 
Surface  Freshwater  Microlayers,  (A-037-VA);  and 
Techniques  for  Measuring  Public  Evaluation  of 
Recreational  and  Hydroelectric  Water  Use,  (A- 
038).  Summaries  of  matching  grant  programs  in- 
clude: Effects  of  Reservoir  Operating  Policy  on 
Recreation  Benefits,  (B-009-VA);  The  Effects  of 
Heated  Waste  Waters  Upon  Microbial  Communi- 
ties, (B-017-VA);  Convection  Heat  Transfer  from 
Water  Surfaces,  (B-012-VA);  Analysis  of  Water 
Resource  Administrative  Agencies,  (B-025-VA); 
Function  of  the  Marshes  in  Reducing  Eutrophica- 
tion  of  Estuaries  of  the  Middle  Atlantic  Region, 
(B-027-VA);  Evaluation  of  Flood  Insurance  in  a 
Disaster  Area,  (B-030-VA);  and  Recovery  of 
Streams  Affected  by  Acid  Mine  Drainage  (B-034- 
VA). 
W72-09199 


THE  RHODE  ISLAND  WATER  RESOURCES 
RESEARCH  PROGRAM,  SEVENTH  ANNUAL 
REPORT. 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
Center. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-209  892.  October  1971.  63  p. 
OWRR  A-999-RI  (2). 
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Field  09— MANPOWER,  GRANTS  AND  FACILITIES 

Group  9D — Grants,  Contracts,  and  Research  Act  Allotments 


Descriptors:  *Rhode  Island,  *Projects,  Research 
and  development,  Iron,  Manganese,  Ground- 
water, Water  pollution  sources,  Economics,  Pollu- 
tant identification,  'Water  Resources  Institute. 

Progress  is  reported  for  research  conducted  from 
July  1,  1970  to  June  30,  1971  at  the  Rhode  Island 
Water  Resources  Center.  Methods  were  sought  for 
removing  high  concentrations  of  iron  and  man- 
ganese from  groundwater.  Pollution  of  a  water 
supply  source  by  groundwater  seepage  from  septic 
tanks,  sewage  lagoons  and  refuse  fills  has  been 
followed  by  the  flow  in  partially  saturated  soils. 
Social  and  economic  problems  of  groundwater 
pollution  were  studied;  groundwater  in  Rhode 
Island  offers  a  least  cost  alternative  to  surface  im- 
poundment. Basic  studies  of  the  nature  of  pollu- 
tants in  fresh  water  included  the  study  of  the  cor- 
relation of  structure  vs  activity  of  pollutants  using 
snails  as  detectors;  the  study  of  precipitation  of 
trace  elements  by  humic  substances;  a  phase  of 
the  biochemical  oxidation  of  hydrocarbons  in 
natural  waters  using  n-heptane;  and  the  field  de- 
tection of  the  changes  in  phytobenthon  and 
periphton  caused  by  pollution.  Other  projects 
were  devoted  to  the  solution  of  specific  pollution 
problems. 
W72-09200 


THE  SOUTHEASTERN  FOREST  EXPERIMENT 

STATION,  1928-1970, 

Forest     Service     (USDA)     ,     Asheville,     N.C. 

Southeastern  Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-09603 


IOC.  Secondary  Publication 
AND  Distribution 


SYSTEMS  ANALYSIS  FOR  WATER  QUALITY 
MANAGEMENT  -  SURVEY  AND  ABSTRACTS. 

Enviro  Control,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09229 


10F.  Preparation  of  Reviews 


WASTE    TREATMENT    LAGOONS-STATE    OF 
THE  ART. 

Missouri    Basin    Engineering    Health    Council, 

Cheyenne,  Wyo. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09386 


10.  SCDZNTD7IC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


FILTRATION      OF     WATER      AND     WASTE- 
WATER, 

University  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09393 
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SELECTED  TERMS  USED  IN  FISH  CULTURE, 

Food  and  Agriculture  Organization  of  the  United 

Nations,      Rome      (Italy).      Terminology      and 

Reference  Section. 

For  primary  bibliographic  entry  see  Field  07A. 

W72-09261 


LIST  OF  ORGANIZATIONS,  MEETINGS,  PRO- 
GRAMMES, ETC.,  RELATED  TO  FISHERIES, 
Food  and  Agriculture  Organization  of  the  United 
Nations,      Rome      (Italy).      Terminology      and 
Reference  Section. 

For  primary  bibliographic  entry  see  Field  07A. 
W72-09262 


COORDINATION  DIRECTORY  FOR 

PLANNING  STUDIES  AND  REPORTS,  AUGUST 
1971. 

Water  Resources  Council,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09273 


SOIL  NITROGEN  CYCLE-A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-09299 


STUDY  OF  CRUDE  OH.  AND  SOME  OF  ITS 
HIGH  MOLECULAR  COMPOUNDS  USING 
ELECTRON  PARAMAGNETIC  RESONANCE 
(REVIEW), 

Akademiya  Nauk  SSSR,  Ufa.  Bashirskii  Filial 
For  primary  bibliographic  entry  see  Field  OS  A. 
W72-09404 


MERCURY  IN  THE  ENVIRONMENT  -  AN  AN- 
NOTATED BIBLIOGRAPHY, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  0SB. 

W72-09420 


INTEROCEANIC  CANAL  STUDIES.  ANNEX  V. 
STUDY  OF  ENGINEERING  FEASIBILITY.  AP- 
PENDIX 17.  A  BIBLIOGRAPHY. 
Atlantic-Pacific  Interoceanic  Canal  Study  Com- 
mission, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09436 


ANNOTATED   BIBLIOGRAPHY   OF  PUBLICA- 
TIONS ON   WATERSHED  MANAGEMENT  BY 
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SUBJECT  INDEX 


2  4  5-T 

Mutagenic     Effect    of    TCDD    On    Bacteria 

Systems, 

W72-09338  5C 

2  4-DINITROPHENOL 

Influence  of  2,4-Dinitrophenol  on  Respiration 
and  Concentration  of  Some  Metabolites  in 
Embryos  of  the  Herring  Clupea  harengus,  (Ein- 
fluss  Vcn  2,4  Dinitrophenol  Auf  Die  Atmung 
Und  Die  Konzentration  Einiger  Metabolite  Bei 
Embryonen  Des  Herings  Clupea  harengus), 
W72-09356  5C 

2  4-DNP 

Influence  of  2,4-Dinitrophenol  on  Respiration 
and  Concentration  of  Some  Metabolites  in 
Embryos  of  the  Herring  Clupea  harengus,  (Ein- 
fluss  Von  2,4  Dinitrophenol  Auf  Die  Atmung 
Und  Die  Konzentration  Einiger  Metabolite  Bei 
Embryonen  Des  Herings  Clupea  harengus), 
W72-09356  5C 

ABATE 

Polymer  Formulations  of  Dursban  and  Abate  as 
Mosquito  Larvicides,  April  -  October,  1970, 
W72-09720  5B 

Effects  of  Polymer  Formulations  of  Dursban 
and  Abate  on  Non-Target  Organism  Popula- 
tions, April  -  October,  1970, 
W72-09721  5C 

ABSORPTION 

The    Rate    of    Loss    of    Mercury    by    Pacific 

Oysters, 

W72-09667  5  A 

The  Relationships  Between  32P  Accumulation 

in  Algae,  Bacteria  and  Tubificids, 

W72-09668  5C 

Influence  of  Soil  Water  Matric  Potential  and 
Hydraulic  Conductivity  on  the  Germination  of 
Rape  (Brassica  napus  L.), 
W72-09780  3F 


ABSTRACTS 

Soil  Nitrogen  Cycle-A  Bibliography. 
W72-09299 


2G 


Interoceanic  Canal  Studies.  Annex  V.  Study  of 
Engineering     Feasibility.     Appendix     17.     A 

Bibliography. 

W72-09436  8A 

ACCEPTANCE  TESTS 

Development  and  Trail  use  of  Acceptance  Sam- 
pling Plans  for  Compacted  Embankments, 
W72-09700  8D 

ACCLIMATIZATION 

Stabilization  of  Refinery  Waste  Water  with  the 
Activated   Sludge   Process:    Determination    of 
Design  Parameters, 
W72-09593  5D 

ACETIC  ACID 

Gas-Liquid  Chromatographic  Determination  of 

Furfural  in  Aqueous  Solution, 

W72-09403  5A 

ACETYLENE  REDUCTION 

Nitrogen  Fixation  by  Bacteria  in  Lake  Mize, 
Florida,  and  in  Some  Lacustrine  Sediments, 
W72-09579  5C 

ACHROMOBACTER 

Mechanism  of  the  Initial  Events  in  the  Sorption 

of  Marine  Bacteria  to  Surfaces, 

W72-09568  5C 


ACTINOMYCETES 

Studies  on  Actinomycetes  and  Their  Odors, 
W72-09696  5F 

ACTIVATED  CARBON 

Chemical-Physical       Wastewater      Treatment 

Phase    2:    Activated    Carbon    Adsorption    and 

Polishing, 

W72-09302  5D 


Waste  Water  Treatment  Process, 
W72-09492 


5D 


Effect  of  Porous  Structure  on  Carbon  Activa- 
tion. 
W72-09581  5D 

The  Clarification  of  Paper  Mill  Effluents  by 
Activated  Carbon  Produced  from  Waste  Sulfite 
Liquor  and  Other  Refuse, 
W72-09589  5D 

Plant  Scale  Reactivation  and  Reuse  of  Carbon 

in  Wastewater  Reclamation, 

W72-09688  5D 

Measurement  and  Control  of  Particulate  Matter 

in  Filter  Effluents, 

W72-09693  5F 

Studies  on  Actinomycetes  and  Their  Odors, 
W72-09696  5F 

ACTIVATED  SLUDGE 

The    Biodegradation    of    Some    Sulfated    Al- 

kanolamides, 

W72-09344  5B 

A  Mathematical  Model  of  a  Final  Clarifier. 
W72-09382  5D 


Activated  Sludge  Processing. 
W72-09389 


5D 


Stabilization  of  Refinery  Waste  Water  with  the 
Activated    Sludge   Process:    Determination   of 
Design  Parameters, 
W72-09593  5D 

Microbiological  Characterization  of  Activated 

Sludge    in    a    Wastewater    Treatment    Plant 

Chemically       Modified       for       Phosphorous 

Removal, 

W72-09654  5D 

ACTIVATION 

Effect  of  Porous  Structure  on  Carbon  Activa- 
tion. 
W72-09581  5D 

ADDITIVES 

The  Analysis  of  Nitrogen  Containing  Polymeric 
Ashless  Oil  Dispersants  by  Dialysis  and  Alu- 
mina Chromatography, 
W72-09376  5A 

ADJACENT  LANDOWNERS 

Le  Van  V.  Hedlund  Plumbing  and  Heating  (Ad- 
jacent Landowners  Obligation  to  Accept  Natu- 
ral Drainage  of  Surface  Waters). 
W72-09469  6E 

ADMINISTRATION 

A  Water  Planning  Concept  for  the  State  of 

Washington. 

W72-09308  6D 

Bear  Creek  Dam  and  Lake,  Colorado  (Draft 

Environmental  Impact  Statement). 

W72-09474  8A 


ADMINISTRATIVE  AGENCIES 

A  Statutory  Analysis  of  Florida's  Water  Pollu- 
tion Control  Legislation, 
W72-09479  6£ 

ADSORPTION 

Chitin  and  Chitosan  as  Chromatographic  Sup- 
ports and  Absorbents  for  Collection  of  Metal 
Ions  from  Organic  and  Aqueous  Solutions  and 
Sea  Water, 
W72-09491  2K 


Waste  Water  Treatment  Process, 
W72-09492 


5D 


Adsorption  of  Lindane  and  Dieldrin  Pesticides 

on  Unconsolidated  Aquifer  Sands, 

W72-09539  5B 

The  Clarification  of  Paper  Mill  Effluents  by 
Activated  Carbon  Produced  from  Waste  Sulfite 
Liquor  and  Other  Refuse, 
W72-09589  5D 

AERATED  LAGOONS 

Waste  Treatment  Lagoons-State  of  the  Art. 
W72-09386  5D 

AERATION 

Aeration  Systems  for  Large  Navigable  Rivers, 
W72-09196  5G 


Activated  Sludge  Processing. 
W72-09389 


5D 


The  Responses  of  Molinia  Caerulea  and  Erica 
tetralix  to  Soil  Aeration  and  Related  Factors. 
III.  Effects  of  Different  Gas  Concentrations  on 
Growth  in  Solution  Culture;  and  General  Con- 
clusions, 
W72-09572  21 

Biological  Factors  in  Aerator  Performance, 
W72-09602  5D 

Microbiological  Characterization  of  Activated 

Sludge     in     a     Wastewater    Treatment    Plant 

Chemically        Modified        for       Phosphorous 

Removal, 

W72-09654  5D 

AEROBIC  BACTERIA 

Nucleic  Acid  Enzyme  Studies  of  Nonfermenta- 
tive  Gram-Negative  Bacteria  Using  Thin-Layer 
Chromatography , 
W72-09408  5A 

Microbiological  Characterization  of  Activated 

Sludge    in    a    Wastewater    Treatment    Plant 

Chemically       Modified       for       Phosphorous 

Removal, 

W72-09654  5D 

AEROSOLS 

Submicroscopic     Aerosols     from     Electrically 

Stressed  Water  Surfaces, 

W72-09214  2B 

AFTERGROWTH 

Algal  Influences  on  Dieoff  Rates  of  Indicator 

Bacteria, 

W72-09590  5D 

AGARS 

Nucleic  Acid  Enzyme  Studies  of  Nonfermenta- 
tive  Gram-Negative  Bacteria  Using  Thin-Layer 
Chromatography , 
W72-09408  5A 
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AGE 

Age    of    the    Last   Glacial    Maximum    in    the 
Western    DvinanDnieper    Interfluve    (Vozrast 
maksimal'noy  stadii  poslednego  oledeneniya  na 
mezhdurech'ye  Zapadnoy  Dviny  i  Dnepra), 
W72-09255  2C 

Geologic  Age  of  Ancient  Lake  Sediments  of 
the         Mologo-Sheksna         Depression         (O 
geologicheskom   vozraste  drevneozernykh   ot- 
lozheniy  Mologo-Sheksninskoy  niziny), 
W72-09284  2J 

AGRICULTURAL  WATERSHEDS 

Hydrologic  Investigation  of  Small  Watersheds 

in  Ohio,  Phase  I:  1966-1969, 

W72-09296  2A 

AHERMATYPIC 

Trace  Element  Concentrations  in  Some  Modern 

Corals, 

W72-09577  5A 

AIR  CONTAMINATION 

The  Nuclear  Power  Industry's  Need  for  Rapid 

and  Accurate  Estimation  of  Radioactivity  in  the 

Environment, 

W72-09438  5A 

AIR  POLLUTION 

Environmental  Radioactivity  in  New  Zealand. 

Quarterly  Report,  Oct.-Dec.  1970. 

W72-09429  5  A 

Electric  Power  and  the  Environment. 
W72-09529  6G 

AIR  TESTING 

Testing  New  Sewer  Pipe  Installations, 
W72-09595  5D 

ALASKA 

Possible  Origin  of  Clostridium  Botulinum  Con- 
tamination of  Eskimo  Foods  in  Northwestern 
Alaska, 
W72-09417  5C 

Permafrost   Erosion   Along   the   Beaufort   Sea 

Coast, 

W72-09546  2J 


Arctic  Waste  Management, 
W72-09601 


5D 


Status  Report  on  the  Gastineau  Channel  Model 

Study, 

W72-09762  8B 

ALBERTA  (CANADA) 
A  Preliminary  Investigation  of  Bottom  Fauna 
and  Invertebrate  Drift  in  an  Unregulated  and  a 
Regulated  Stream  in  Alberta, 
W72-09362  5C 

ALCOHOLS 

Lanthanide  Shift  Reagents  as  an  Aid  in  the 
NMR  Analysis  of  the  Normal  Alcohols  C6  to 
Cll, 

W72-09347  5A 

Gas-Solid   Chromatography  of  Organic  Com- 
pounds using  Steam  as  the  Carrier  Gas, 
W72-09566  5A 

ALGAE 

Characterization  of  Phosphorus-Limited  Plank- 
ton Algae, 
W72-09163  5C 

Algal  Responses  to  Nutrient  Additions  in  Natu- 
ral Waters.  I.  Laboratory  Assays, 
W72-09164  5C 


Natural  Carbon  Sources,  Rates  of  Replenish- 
ment, and  Algal  Growth, 
W72-09168  5C 

Phosphorus  in  Wastewater  Effluents  and  Algal 

Growth, 

W72-09176  5C 

Species      and      Individual      Productivity      in 

Phytoplankton  Communities, 

W72-09239  5C 

Gas  Chromatographic  Analysis  of  the  Higher 

Fatty    Acids    of   the    Alga    Chlorella    Vulgaris 

(Pyrenoidosa), 

W72-09365  5A 

Measurement  and  Control  of  Particulate  Matter 

in  Filter  Effluents, 

W72-09693  5F 


Research  on  Algal  Odor, 
W72-09694 


5F 


ALGAL 

Ecology  of  the  Epipelic  Algal  Communities  in 

Marion  Lake,  British  Columbia, 

W72-09681  5C 

ALGAL  COMMUNITY  IMBALANCE 

Polychlorinated  Biphenyls  and  DDT  Alter  Spe- 
cies Composition  in  Mixed  Cultures  of  Algae, 
W72-09680  5C 

ALGAL  CONTROL 

Algae    Control    by    Mixing,    Staff    Report    on 

Kezar  Lake  in  Sutton,  N.H. 

W72-09304  5G 

ALGORITHMS 

Use  of  General  Equilibrium  in  Regional  Water 

Resource  Planning. 

W72-09228  6A 

ALIQUAT  336S 

Coated  Wire  Ion  Selective  Electrodes, 
W72-09324  2K 

ALKALI  DEHYDROCHLORINATION 

Micro  Scale  Alkali  Treatment  for  use  in  Pesti- 
cide     Residue      Confirmation      and      Sample 
Cleanup, 
W72-09314  5  A 

ALKALI  EXTRACTION 

The    Characteristics    of    Residues    in    Spent 

Chlorination  Liquor, 

W72-09592  5D 

ALKALI  METALS 

The    Distribution   of   Cesium,    Rubidium,   and 
Potassium  in  the  Quasi-Marine  Ecosystem  of 
the  Salton  Sea, 
W72-09574  5B 

ALLUVIUM 

Ground-Water  Volumes  from  Anomalous  Mass 
Determinations  for  Alluvial  Basins, 
W72-09619  2F 

ALPHA  SPECTROMETRY 

Application     of     Liquid     Scintillation     Spec- 
trometry for  Total  Beta  and  Alpha  Assay, 
W72-09449  5  A 

ALTA  (UTAH) 

The  Relationship  Between  Density  and  Tensile 

Strength  in  Snow, 

W72-09611  2C 

ALTAY  TERRITORY 

Radiocarbon  Dating  of  Terraces  of  the  Upper 
Ob'       Region       (Altay       Piedmont       Plain) 


(Radiouglerodnyye  datirovki  terras  verkhnego 
Priob'ya  (Predaltayskaya  ravnina)), 
W72-09285  2J 

ALTERATION  OF  FLOW 

Stream     Channelization:      Conflict     Between 

Ditchers,  Conservationists, 

W72-09538  6E 

ALUM 

Magnesium  Carbonate,  A  Recycled  Coagulant 

for  Water  Treatment. 

W72-09387  5F 

Chemical  Treatment  of  Spent  Vegetable  Tan 

Liquor, 

W72-09599  5D 

ALUMINA  CHROMATOGRAPHY 

The  Analysis  of  Nitrogen  Containing  Polymeric 
Ashless  Oil  Dispersants  by  Dialysis  and  Alu- 
mina Chromatography, 
W72-09376  5A 

ALUMINUM 

Determination  of  Aluminum  in  Water, 
W72-09330  5A 

Disposal  of  Solid  Aluminum  Process  Wastes  in 

the  Ocean, 

W72-09552  5C 

ALUMINUM  SULFATE 

Use  of  Acid-Treated  Sodium  Silicate  in  Coagu- 
lation, 
W72-09691  5F 

AMINES 

Gas-Solid   Chromatography   of   Organic   Com- 
pounds using  Steam  as  the  Carrier  Gas, 
W72-09566  5A 

AMINO  ACD3S 

Determination  of  Nanomolar  Quantities  of  Free 
Amino    Acids    Dissolved    in    North    Atlantic 
Ocean  Waters, 
W72-09343  5A 

AMMONIA 

Wastewater      Ammonia      Removal      by      Ion 

Exchange. 

W72-09383  5D 

Diurnal    Uptake    of    N03    and    NH4    by    a 
Ceratophyllum-Periphyton  Community, 
W72-09406  5C 

AMMONIUM  IONS 

Coated  Wire  Ion  Selective  Electrodes, 
W72-09324  2K 

AMUR 

Manual  on  the  Biotechnology  of  the  Propaga- 
tion and  Rearing  of  Phytophagous  Fishes. 
W72-09722  81 

ANAEROBIC  LAGOONS 

Waste  Treatment  Lagoons-State  of  the  Art. 
W72-09386  5D 

ANALOG  MODELS 

Interceptor  Drain  Recovery  of  Canal  Seepage, 
W72-09197  8A 

Analog  Modeling  to  Determine  the  Fresh  Water 

Availability    on    the    Outer    Banks    of    North 

CaroUna, 

W72-09297  4B 

Electrical   Analog  Model   Study   of  Water  in 
Guayama  Area,  Puerto  Rico:  Phase  1  --  Assem- 
bling Data  for  the  Analog  Model, 
W72-09543  2F 


SU-2 


SUBJECT  INDEX 


AQUATIC  POPULATIONS 


Analysis  of  the  Ground-Water  System  by  Elec- 
trical-Analog  Model,   Avra   Valley,   Pima   and 
Pinal  Counties,  Arizona, 
W72-09765  7C 

ANALYSIS  OF  VARIANCE 

An  Analysis  of  Variance  for  Categorical  Data, 
W72-09357  7C 

ANALYTICAL  TECHNIQUE 
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CHEMICAL  PRECIPITATION 

Magnesium  Carbonate,  A  Recycled  Coagulant 

for  Water  Treatment. 

W72-09387  5F 

Phosphate  Precipitation  with  Ferrous  Iron, 
W72-09388  5D 

Plating  and  Industrial  Waste  Treatment  at  the 
Expanded  Plant  of  Fisher  Body,  Elyria,  Ohio, 
W72-09594  5D 

CHEMICAL  PROPERTIES 
Biogeochemistry  of  Lakes:  Major  Substances, 
W72-09157  5C 

Kinetics  of  OH  Radical  Reactions  in  Irradiated 

Ordinary  and  Supercooled  Water, 

W72-09428  5B 

Oxidation-Reduction    Conditions    in    Irrigated 

Soils       of       the       Tashkent       Oasis       (Ob 

osobennostyakh  okislitel'no-vosstanovitel'nykh 

usloviy   oroshayemykh   pochv   Tashkentskogo 

oazisa), 

W72-09743  3F 

CHEMICAL  SEALANTS 

Chemical  Stabilization  of  Soils, 

W72-09191  8D 

CHEMICAL  TREATMENT 

Chemical  Treatment  of  Spent  Vegetable  Tan 

Liquor, 

W72-09599  5D 


CHEMOSTAT  THEORY 

Introductory  Lecture:  Prospects  and  Problems 

in  Continuous  Flow  Culture  of  Micro-Organ- 

isms, 

W72-09341  5C 

CHERNOZEMS 

Change  in  Properties  of  Chernozems  of  the 
Dnepropetrovsk  Oblast  as  a  Result  of  Erosion 
(Izmeneniye  svoystv  chernozemov 

Dnepropetrovskoy  oblasti  v  rezul'tate  erozii), 
W72-09744  2G 

CHESTNUT  SOILS 

Effects  of  Irrigation  on  Salt  Regime  of  Dark- 
Chestnut  Terrace  Soils  in  the  Transvolga  Re- 
gion (Vliyaniye  orosheniya  na  solevoy  rezhim 
terrasovykh  temno-kashtanovykh  pochv 
Zavolzh'ya), 
W72-09751  3F 

CHICAGO  (DLL) 

Variations  of  Sulfur  Isotope  Ratios  in  Samples 

of  Water  and  Air  near  Chicago, 

W72-09336  5B 

CHITIN 

Chitin  and  Chitosan  as  Chromatographic  Sup- 
ports and  Absorbents  for  Collection  of  Metal 
Ions  from  Organic  and  Aqueous  Solutions  and 
Sea  Water, 
W72-09491  2K 

CHITOSAN 

Chitin  and  Chitosan  as  Chromatographic  Sup- 
ports and  Absorbents  for  Collection  of  Metal 
Ions  from  Organic  and  Aqueous  Solutions  and 
Sea  Water, 
W72-09491  2K 

CHLORAMPHENICOL 

The  Relationships  Between  32P  Accumulation 

in  Algae,  Bacteria  and  Tubificids, 

W72-09668  5C 

CHLORELLA 

Light-Induced    Inhibition    of    Respiration    in 

DCMU-Poisoned  Chlorella  by  Photosystem  I 

Activity, 

W72-09178  5C 

CHLORELLA  PYRENOIDOSA 

The  Relationships  Between  32P  Accumulation 

in  Algae,  Bacteria  and  Tubificids, 

W72-09668  5C 

CHLORIDE 

Studies  on  Actinomycetes  and  Their  Odors, 
W72-09696  5F 

CHLORINATED  HYDROCARBON  PESTICIDES 
DDT  Residues  in  Salinas  River  Sediments, 
W72-09313  5B 

Micro  Scale  Alkali  Treatment  for  use  in  Pesti- 
cide     Residue      Confirmation      and      Sample 
Cleanup, 
W72-09314  5  A 

Column   Extraction  of  Pesticides  from   Fish, 

Fish  Food  and  Mud, 

W72-09315  5A 

Appearance   of    1-Hydroxychlordene   in   Soil, 

Crops,  and  Fish, 

W72-09317  5  A 

The  Temporary  Abatement  of  Nuisance  Spe- 
cies of  Trichoptera  with  DDD  (TDE)  Larvicide, 
W72-09412  5C 


Uptake,    Assimilation,    and    Loss    of    DDT 

Residues  by  Euphausia  pacifica,  A  Euphausid 

Shrimp, 

W72-09519  5C 

Some   Separation   Characteristics   of   an   OV- 
101/OV-210    Column    for    Organochlorinated 
Pesticides    with    Particular    Reference    to   the 
Separation  of  Photoendrin  and  Endrin, 
W72-09561  5A 

Methylation        of        Pentachlorophenol        by 

Trichoderma  Virgatum, 

W72-09562  5B 

Contamination  of  Surface  and  Ground  Water 

with  Pesticides  Applied  to  Cotton, 

W72-09657  5B 

Polychlorinated  Biphenyls  and  DDT  Alter  Spe- 
cies Composition  in  Mixed  Cultures  of  Algae, 
W72-09680  5C 

Residues  of  DDT  in  Lake  Trout  as  a  Function 

of  Age, 

W72-09714  5C 

CHLORINATED  MUNICIPAL  WASTES 

Chlorinated    Municipal    Waste    Toxicities    to 
Rainbow  Trout  and  Fathead  Minnows. 
W72-09154  5C 

CHLORDVATION 

Chlorinated    Municipal    Waste    Toxicities    to 
Rainbow  Trout  and  Fathead  Minnows. 
W72-09154  5C 

The    Characteristics    of    Residues    in    Spent 

Chlorination  Liquor, 

W72-09592  5D 

CHLOROFORM 

The  Effect  of  Chloroform  in  Sewage  on  the 
Production  of  Gas  From  Laboratory  Digesters, 
W72-09398  5D 

CHROMATOGRAPHY 

Thin  Layer  Chromatography  and  Infra-Red  and 
Ultra-Violet  Spectra  of  Fenthion  and  Seven  of 
its  Degradation  Products, 
W72-09182  5A 

Simple   Device   for  Transferring  and   Eluting 
Thin-Layer  Chromatographic  Fractions, 
W72-09342  2K 

A  Comparison  of  Some  Ready-For-Use  Thin 
Layers  for  the  Separation  of  Heavy  Metals 
with  Butanol-3  N  HC1, 
W72-09353  5A 

Gas  Chromatographic  Analysis  of  the  Higher 

Fatty   Acids   of   the   Alga   Chlorella   Vulgaris 

(Pyrenoidosa), 

W72-09365  5A 

Nucleic  Acid  Enzyme  Studies  of  Nonfermenta- 
tive  Gram-Negative  Bacteria  Using  Thin-Layer 
Chromatography , 
W72-09408  5A 

A  Critical  study  of  Some  Parameters  in  Quan- 
titative  in   situ   Investigations   of   Thin-Layer 
Chromatography       by       Light       Absorption 
Methods, 
W72-09411  5A 

Rapid    and    Simple    Determination    of    S9Fe, 
6OC0,  65Zn,  137Cs,  and  95Zr  in  Concentrated 
Salts  Solutions, 
W72-09440  5A 
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Chitin  and  Chitosan  as  Chromatographic  Sup- 
ports and  Absorbents  for  Collection  of  Metal 
Ions  from  Organic  and  Aqueous  Solutions  and 
Sea  Water, 
W72-09491  2K 

Displacement   Chromatography    of   Hydrocar- 
bons, 
W72-09563  5A 

Gas-Solid   Chromatography   of  Organic   Com- 
pounds using  Steam  as  the  Carrier  Gas, 
W72-09566  5A 

CHROMATOGRAPHY  PEAKS 

More  Accurate  Gas-Chromatographic  Analysis 

Using  Flame-Ionization  Detector, 

W72-09373  5A 

CIRCULATING  PUMPS 

Air   Cooling    for   Condensation    and    Exhaust 
Heat  Rejection  in  Large  Generating  Stations, 
W72-09738  5D 

CIRCULATION 

Self-Diffusion  of  Trace  Concentrations  of  Ce- 
144,  Pm-147,  and  Eu-155  in  Water  Solutions, 
W72-09530  5B 

CITIES 

The    Development    of    a    Model    to    Evaluate 

Hydrologic  Risk  in  Water  Resources  System 

Design, 

W72-09292  6A 

CITY  PLANNING 

The  Master  Plan,  Town  of  Poestenkill,  N.Y., 

Volume  2. 

W72-09300  6D 

Urban  Public  Policy  and  Political  Institutions 
for  Water-Quality  Management  on  Lake  Erie: 
Year  One, 
W72-09787  5G 

The   Role   of   Research   and   Development   in 
Water  Resources  Planning  and  Management  for 
Achieving  Urban  Goals, 
W72-09788  6A 

CLAMS 

Fallout  Cesium-137  in  Clams  (Rangia  Cuneata) 

From     the     Neuse     River     Estuary,     North 

Carolina, 

W72-09337  5A 

Data  on  Samples  for  Surf  Clams  and  Ocean 

Quahogs, 

W72-09521  7C 

Upper     Temperature     Tolerances     of     Some 

Estuarine  Bivalves, 

W72-09734  5C 

CLAY  COUNTY  (ARK) 
Water  Resources  of  Clay,  Greene,  Craighead, 
and  Poinsett  Counties,  Arkansas, 
W72-09764  7C 

CLAY  COUNTY  (NEBR) 

Use   of   Groundwater   for   Irrigation   in   Clay 

County,  Nebraska,  1970, 

W72-09756  4B 

CLAYS 

Effects  of  South  Shore  Drainage  Basins  and 
Clay  Erosion  on  the  Physical  and  Chemical 
Limnology  of  Western  Lake  Superior, 
W72-09238  2H 


CLINOPTILOLITE 

Wastewater      Ammonia      Removal     by      Ion 

Exchange. 

W72-09383  5D 

CLOSED  CONDUIT  FLOW 

Change  of  Velocity  Distribution  in  a  Cross-Sec- 
tion of  a  Freezing  River  and  the  Effect  of 
Frazil  Ice  Loading  on  Velocity  Distribution, 
W72-09636  2C 

CLOSTRnHUM 

Factors  Involved  in  the  Isolation  of  Clostridium 

Perfringens, 

W72-09370  5A 

Possible  Origin  of  Clostridium  Botulinum  Con- 
tamination of  Eskimo  Foods  in  Northwestern 
Alaska, 
W72-09417  5C 

Nitrogen  Fixation  by  Bacteria  in  Lake  Mize, 
Florida,  and  in  Some  Lacustrine  Sediments, 
W72-09579  5C 

CLOSTRIDIUM  PERFRINGENS 

Factors  Involved  in  the  Isolation  of  Clostridium 

Perfringens, 

W72-O9370  5A 

CLOUD  FORMATION 

Meteorological     Effects     of    Cooling    Tower 

Plumes, 

W72-09305  2B 

CLOUD  PHYSICS 

Structure    and    Modification    of    Clouds    and 

Fogs, 

W72-09201  2B 

Experimental  Studies  of  Freezing,  Wake  Ef- 
fect, and  Breakup  of  Freely  Suspended  Super- 
cooled Water  Drops, 
W72-09204  2B 


Theory  of  Hail  Growth, 
W72-09205 


2B 


Estimation  of  the  Occurrence  of  Hail  and  Hail- 
stone Sizes, 
W72-09206  2B 

Large  Vertical  Wind  Tunnel  for  Hydrometeor 

Studies, 

W72-09210  2B 

Charging  of  Droplets  by  Impulse  Corona, 
W72-09212  2B 

Field-Enhanced      Propagation  of      Positive 

Streamers  and  Implications  to  Electrically  In- 
fluenced Droplet  Coalescence, 

W72-09213  2B 

Submicroscopic    Aerosols    from     Electrically 

Stressed  Water  Surfaces, 

W72-09214  2B 

Effect  of  Electric  Field  on  Charge  Separation 

by    the    Falling    Precipitation    Mechanism    in 

Thunderclouds, 

W72-09215  2B 

Miniature  Whirlwinds  Produced  in  the  Labora- 
tory by  High- Voltage  Electrical  Discharges, 
W72-09216  2B 

CLOUD  SEEDING 

The  Seeding  of  Ice  Saturated  Layers  in  the  At- 
mosphere: A  Computational  Study, 
W72-09207  2B 


CLOUDS 

The  Design,  Construction,  and  Use  of  an  Ice 
Crystal  Counter  for  Ice  Crystal  Cloud  Studies 
by  Aircraft, 
W72-09209  2B 

Design,  Construction  and  Testing  of  the  Drop- 
so  nde, 
W72-09211  2B 

Meteorological     Effects     of    Cooling    Tower 

Plumes, 

W72-09305  2B 

CLUPEA  HARGENUS 

Influence  of  2,4-Dinitrophenol  on  Respiration 
and  Concentration  of  Some  Metabolites  in 
Embryos  of  the  Herring  Clupea  harengus,  (Ein- 
fluss  Von  2,4  Dinitrophenol  Auf  Die  Atmung 
Und  Die  Konzentration  Einiger  Metabolite  Bei 
Embryonen  Des  Herings  Clupea  harengus), 
W72-09356  5C 

COAGULATION 

Magnesium  Carbonate,  A  Recycled  Coagulant 

for  Water  Treatment. 

W72-09387  5F 

Electrically    Induced    Coagulation    of    Lignin 

from  Kraft  Mill  Wastewaters, 

W72-09597  5D 

Chemical  Treatment  of  Spent  Vegetable  Tan 

Liquor, 

W72-09599  5D 

Use  of  Acid-Treated  Sodium  Silicate  in  Coagu- 
lation, 
W72-09691  5F 

Stoichiometry   of  the   Coagulation   of   Color- 
Causing     Organic  Compounds     with     Ferric 
Sulfate, 
W72-09695  5F 

COALESCENCE 

Experimental     Evaluation     of     Fibrous     Bed 
Coalescers    for    Separating    Oil-Water    Emul- 
sions. 
W72-09580  5D 

COALS 

Effect  of  Porous  Structure  on  Carbon  Activa- 
tion. 
W72-09581  5D 

COASTAL  GEOMORPHOLOGY  (DEL) 

A  Guide  to  the  Geology  of  Delaware's  Coastal 

Environments, 

W72-09614  2J 

COASTAL  STRUCTURES 

Hurricane  Protection  Project,  Stratford,  Con- 
necticut (Draft  Environmental  Impact  State- 
ment). 
W72-09478 

COASTAL  WATERS 

Rights  and  Responsibilities  of  Arctic  Coastal 

States:  The  Canadian  View, 

W72-09465  6E 

U.S.  Opposes  Unilateral  Extension  by  Canada 

of  High  Seas  Jurisdiction. 

W72-09472 

Offshore  Oil  Pollution  (Message  from  President 

Nixon  to  Congress), 

W72-09486 
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A  Guide  to  the  Geology  of  Delaware's  Coastal 

Environments, 

W72-09614  2J 

On    the    Classification    and   Trends    of    Long 

Period  Sea  Level  Series, 

W72-09757  7C 

COBALT 

A  Critical  study  of  Some  Parameters  in  Quan- 
titative  in   situ   Investigations   of   Thin-Layer 
Chromatography       by        Light       Absorption 
Methods, 
W72-09411  5A 

Cobalt  Sulphides,  an  Effective  Collector  for 
Radio-Ruthenium  Complexes  in  Sea-Water, 
W72-09439  5A 

Biogeochemical  Sources  of  Iodine  and  Cobalt 
in    Moldavia   (Biogeokhimicheskiye    provintsii 
yoda  i  kobalta  v  Moldavii), 
W72-09643  2K 

COHESIONLESS  SOILS 

Resistance  of  Soil  to  Liquefaction  and  Settle- 
ment, 
W72-09704  8D 

COLD  REGIONS 

Arctic  Waste  Management, 

W72-09601  5D 

COLIFORMS 

Microbiological  Characterization  of  Activated 

Sludge    in    a    Wastewater    Treatment    Plant 

Chemically       Modified       for       Phosphorous 

Removal, 

W72-09654  5D 

COLOR 

The  Clarification  of  Paper  Mill  Effluents  by 
Activated  Carbon  Produced  from  Waste  Sulfite 
Liquor  and  Other  Refuse, 
W72-09589  5D 

Electrically    Induced    Coagulation    of    Lignin 

from  Kraft  Mill  Wastewaters, 

W72-09597  5D 

Stoichiometry   of  the   Coagulation   of   Color- 
Causing     Organic  Compounds     with     Ferric 
Sulfate, 
W72-09695  5F 

COLORADO 

Bear  Creek  Dam  and  Lake,  Colorado  (Draft 

Environmental  Impact  Statement). 

W72-09474  8A 

Ground-Water  Levels  in  the  Lower  Arkansas 

River  Valley  of  Colorado,  1968-72. 

W72-09559  4B 

COLORIMETRY 

Arsenate  in  the  Western  North  Atlantic  and 

Adjacent  Regions, 

W72-09249  5A 


Iodine  Colorimeter. 
W72-09322 
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COLUMBIA  RIVER 

Recreational    Use    of    the    Columbia    River: 
Evaluation  of  Environmental  Exposure, 
W72-09426  6B 

Studies  of  Sediment  Transport  in  the  Columbia 

River  Estuary, 

W72-09551  5B 


Columbia  River  Studies,  Annual  Progress  Re- 
port 1970-1971, 
W72-09670  5C 

COLUMBIA  RIVER  (WASH) 

Methods  for  Evaluating  Effects  of  Transient 
Conditions  in  Heavily  Loaded  and  Extensively 
Regulated  Streams, 
W72-09731  5B 

COLUMN  CHROMATOGRAPHY 

Some   Separation   Characteristics   of   an   OV- 
101/OV-210    Column    for    Organochlorinated 
Pesticides    with    Particular   Reference    to    the 
Separation  of  Photoendrin  and  Endrin, 
W72-09561  5A 

COMPREHENSIVE  PLANNING 

How  Seattle  Beat  Pollution, 

W72-09179  5C 

The  Master  Plan,  Town  of  Poestenkill,  N.Y., 

Volume  2. 

W72-09300  6D 

COMPUTER-AIDED  DESIGN 

The  Computer's  Role  in  Design  of  a  500-KV 

Transmission  Line, 

W72-09699  8C 

Optimizing  Hydraulic  Turbine  and  Pump/Tur- 
bine Design, 
W72-09710  8C 

New    Techniques     for     Quality     Control     of 

Concrete, 

W72-09712  8F 

COMPUTER  APPLICATIONS 

The  Computer's  Role  in  Design  of  a  500-KV 

Transmission  Line, 

W72-09699  8C 

COMPUTER  MODELS 

Numerical  Methods  for  Determining  Stream- 
lines and  Isopressures  for  Use  in  Fluid-Flow 
Studies, 
W72-09754  2F 

COMPUTER  PROGRAMS 

Estimating  Soil  Moisture  Depletion  from  Cli- 
mate, Crop  and  Soil  Data, 
W72-09223  2G 

Monitoring  the  Environment  of  the  Nation, 
W72-09230  6G 

Computer  Software  for  Wastewater  Treatment 

Plant  Design, 

W72-09233  5D 

COMPUTER  TOWER  POSITION 

The  Computer's  Role  in  Design  of  a  500-KV 

Transmission  Line, 

W72-09699  8C 

COMPUTERS 

Mass   Spectrometric    Isotope    Ratio   Measure- 
ments  and   Peak   Area   Integration   using   the 
Peak-Switching  Feature  of  the  Aei  MS-902, 
W72-09326  5A 

CONCENTRATION 

Cobalt  Sulphides,  an  Effective  Collector  for 
Radio-Ruthenium  Complexes  in  Sea-Water, 
W72-09439  5A 

CONCRETE  BLOCKS 

Concrete  Blocks  for  Earth  Slope  Protection, 
W72-O9705  4A 


CONCRETE  CONSTRUCTION 

Grouting      Preplaced      Aggregate      to      Form 

Concrete, 

W72-09190  8p 

CONCRETE  CONTROL 

New     Techniques     for    Quality     Control    of 

Concrete, 

W72-09712  8F 

CONCRETE  DAMS 

Comparison     of     Computed     and     Measured 
Dynamic  Response  of  Monticello  Dam, 
W72-09198  8A 

CONCRETE  DETERIORATION 

Testing  Methods  for  Concrete  Durability, 
W72-09702  8F 

CONCRETE  MIXES 

New    Techniques     for    Quality     Control    of 

Concrete, 

W72-09712  8F 

CONCRETE  PLACING 

Grouting     Preplaced     Aggregate      to      Form 

Concrete, 

W72-09190  8F 

CONCRETE  TECHNOLOGY 

Grouting     Preplaced      Aggregate      to      Form 

Concrete, 

W72-09190  8F 

Testing  Methods  for  Concrete  Durability, 
W72-09702  8F 

CONCRETE  TESTING 

Testing  Methods  for  Concrete  Durability, 
W72-09702  8F 

CONCRETES 

New    Techniques     for    Quality     Control    of 

Concrete, 

W72-09712  8F 

CONDENSATION 

Method  and  Apparatus  for  Withdrawing  Heat 

from     Industrial     Plants,     Especially     Power 

Plants, 

W72-09489  5D 

Methods    for    Clean    Condensation    of    At- 
mospheric Moisture  for  Its  Use  in  a  Closed 
Ecological  System, 
W72-09583  5D 

CONDENSER  SELECTION 

Condenser  Selection  for  Various  Cooling  Water 

Systems, 

W72-09739  5D 

CONDENSERS 

Comparison  of  Evaporative  Losses  in  Various 
Condenser  Cooling  Water  Systems, 
W72-09735  2D 

Condenser  Selection  for  Various  Cooling  Water 

Systems, 

W72-09739  5D 

CONDUCTIVITY 

System    for    Measuring    Organic    Content    of 

Water, 

W72-09493  5D 

Ion  Association  and  the  Analysis  of  Precise 

Conductimetric  Data, 

W72-09544  2K 
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CONFERENCES 

Proceedings,    1971    Technical   Conference   on 
Estuaries  of  the  Pacific  Northwest. 
W72-09547  5B 

Ice  and  Its  Action  on  Hydraulic  Structures. 
W72-09623  2C 

CONFINED  WATER 

Geochemical  Study  of  the  Ground  Water  of  the 

'Sables   Inferieurs'   Confined  Aquifer,  of  the 

Aquitaine   Basin   (Etude   Geochimique    de   la 

Nappe    des     'Sables    Inferieurs'    du    Bassin 

d'Aquitaine), 

W72-09269  2F 

CONNECTICUT 

Hurricane  Protection  Project,  Stratford,  Con- 
necticut (Draft   Environmental   Impact  State- 
ment). 
W72-09478  8D 

CONSERVATION  OF  MASS 

The  Economist's  Approach  to  Pollution  and  Its 

Control, 

W72-09145  6C 

CONSERVATION  OF  MATTER 

Economics  and  the  Environment,  A  Materials 

Balance  Approach, 

W72-09139  6A 

CONSTRUCTION  CONTROL 

Development  and  Trail  use  of  Acceptance  Sam- 
pling Plans  for  Compacted  Embankments, 
W72-09700  8D 

CONSTRUCTION  JOINTS 

Testing  New  Sewer  Pipe  Installations, 
W72-09595  5D 

CONSUMPTIVE  USE 

Water  and   Land   Resources,   Ouachita  River 

Basin  in  Arkansas, 

W72-09309  6D 

Comparison  of  Evaporative  Losses  in  Various 
Condenser  Cooling  Water  Systems, 
W72-09735  2D 

CONTAINER-COPELAND  PROCESS 

The  Clarification  of  Paper  Mill  Effluents  by 
Activated  Carbon  Produced  from  Waste  Sulfite 
Liquor  and  Other  Refuse, 
W72-09589  5D 

CONTINENTAL  SHELF 

Data  on  Samples  for  Surf  Clams  and  Ocean 

Quahogs, 

W72-09521  7C 

CONTINUOUS  CULTURES 

Continuously  Synchronised  Growth, 
W72-09340  5C 

CONTINUOUS  FLOW  CULTURES 

Introductory  Lecture:  Prospects  and  Problems 

in  Continuous  Flow  Culture  of  Micro-Organ- 

isms, 

W72-09341  5C 

CONVEYANCE  STRUCTURES 

Interoceanic  Canal  Studies.  Annex  v.  Study  of 
Engineering  Feasibility.  Appendixes  5-8. 
W72-09432  8A 

Interoceanic  Canal  Studies.  Annex  v.  Study  of 
Engineering  Feasibility.  Appendixes  9-11. 
W72-09433  8A 


Interoceanic  Canal  Studies.  Annex  V.  Study  of 
Engineering  Feasibility.  Appendixes  12-14. 
W72-09434  8A 

COOLING 
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W72-09455  5A 

Rapid  Methods  for  Radioactive  Environmental 
Monitoring  in  the  Federal  Republic  of  Ger- 
many, (Schnellmethoden  Zur  Uberwachung 
Der  Radioaktivitat  in  Der  Bundesrepublik 
Deutschland), 
W72-09456  5A 

Rapid  Methods  for  Specific  Radionuclide  Anal- 
ysis and  their  Application  to  Aquatic  Emergen- 
cy Conditions, 
W72-09457  5A 

System    for    Measuring    Organic    Content    of 

Water, 

W72-09493  5D 

Tropospheric  Scavenging  of  90Sr  and  3H, 
W72-09528  5A 

Distribution  of  Cesium-137  and  Naturally  Oc- 
curring  Radionuclides  in  Sediments  of  Lake 
Michigan, 
W72-09532  5B 

The  Role  of  the   U.S.   Geological  Survey   in 

Waste  Disposal  Monitoring, 

W72-09616  5B 

Float  Implosion  in  Observation  Well  in  Ken- 
tucky, 
W72-09621  4B 


Ice  Monitoring  Equipment, 
W72-09626 
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Water  Quality  Control  in  Oregon. 

W72-09669  5G 

Monitoring  Metals  in  Marine  Animals, 
W72-09718  5  A 

Heavy  Metals  in  United  States  Fish, 
W72-09719  5B 

MONTANA 

Western     Unit     Flood     Protection     Project, 

Billings,  Montana  (Draft  Environmental  Impact 

Statement). 

W72-09482  4A 

Water  Resources   Investigations  in   Montana, 

1969. 

W72-09535  7C 

MORA  COUNTY  (N  MEX) 
Soil  Associations  and  Land  Classification  for 
Irrigation,  Mora  County, 
W72-09661  3F 

MORTALITY 

Possible   DDT   Mortality   in   Young   Rainbow 

Trout, 

W72-09141  5C 

MOSCOW  OBLAST 

Moisture  Variations  in  a  Model  Sod-Podzolic 
Soil  (O  nekotorykh  zakonomernostyakh   var- 
'irovaniya   vlazhnosti   v    model'noy    dernovo- 
podzolistoy  pochve), 
W72-09748  2G 

MOSQUITOES 

Laboratory  Release  Rate  Studies  of  Dursban- 
Polymeric  Formulations,  March- July  1970, 
W72-09676  5B 

Polymer  Formulations  of  Dursban  and  Abate  as 
Mosquito  Larvicides,  April  -  October,  1970, 
W72-09720  5B 

MOUNTAINS 

Mountain-Peak     Potential-Gradient     Measure- 
ments and  the  Andes  Glow, 
W72-09219  2B 

MOVING  BED  FILTER 

MBF  Pilot  Plant  Filtration  of  Combined  Mu- 
nicipal and  Paper  Mill  Waste, 
W72-09301  5D 

MULLETS 

Dynamics  of  the  Fat  Content  in  the  Bodies  of 
Mugil  saliens  Risso  Grown  in  the  Shabolatsky 
Estuary,  (In  Russian), 
W72-09185  2L 

Kerosene-Like  Tainting  in  Australian  Mullet, 
W72-09678  5C 

MULTILEVEL  OUTLETS 

Selective    Withdrawal    Studies    for    the    Fish 
Hatchery  Outlets  at  Pueblo  Dam-Mathematical 
and  Physical  Models, 
W72-09194  8B 

MULTIPLE  PASS  DESALINATION 

Evaluation  of  Single  and  Multiple  Pass  Sea- 
water  Desalination. 
W72-09518  3A 

MUNICIPAL  WASTES 

MBF  Pilot  Plant  Filtration  of  Combined  Mu- 
nicipal and  Paper  Mill  Waste, 
W72-O9301  5D 

The  Use  of  Sewage  Effluent  at  South  African 
Pulp   and   Paper  Industries'   Enstra   Bleached 
Kraft  Mill, 
W72-09399  5D 


Design  of  the  Beddington  Works  of  the  London 

Borough  of  Croydon, 

W72-09400  5D 

Operation   of  Bybrook   Sewage  Works,   Ash- 
ford,  Kent,  1965-68, 
W72-09401  5D 

Waste  Water  Treatment  Process, 

W72-09492  5D 

Flotation  of  Solids  from  Waste  Waters, 
W72-09496  5D 

Toxicity    Assessment    of    Treated    Municipal 

Wastewaters, 

W72-09582  5D 

MUNICIPAL  WATER 

Basin  Management  for  Water  Reuse. 
W72-09381  5D 

MUSSELS 

Comparison    of    Methods    of    Estimating    the 
Number  of  Escherichia  coli  in  Edible  Mussels 
and  the  Relationship  between  the  Presence  of 
Salmonellae  and  E.  coli, 
W72-09319  5A 

MYCOBACTERIA 

Mycobacteria  of  Sewage  Water  and  Sediment, 

(In  French), 

W72-09777  5A 

NAPOLEON  (OHIO) 

Handling   Waste   Disposal   at   a   Major   Food 

Plant, 

W72-09591  5D 

NATURAL  DRAFT 

A  Method  for  Predicting  the  Performance  of 

Natural  Draft  Cooling  Towers. 

W72-09726  5D 

NATURAL  STREAMS 

Mechanism    of    Hydrogen    Ion    Buffering    in 

Natural  Waters, 

W72-09687  5F 

NAVIGABLE  RIVERS 
Aeration  Systems  for  Large  Navigable  Rivers, 
W72-09196  5G 

NAVIGATION 

Interoceanic  Canal  Studies,  1970. 

W72-09430  8A 

Interoceanic  Canal  Studies.  Annex  V.  Study  of 
Engineering  Feasibility.  Appendixes  15-16, 
W72-09435  8A 

Lagoon    Pond    Navigation    Project,    Martha's 
Vineyard,  Massachusetts  (Final  Environmental 
Impact  Statement). 
W72-09463  4A 

Ice  Cover  Formation  and  Associated  Hydro- 
Dynamic  Effects  in  the  Lower  Part  of  the  River 
Rhine, 
W72-09634  2C 

Flushing  Studies,  Victoria!  Channel,  Victoria, 
Texas:  Hydraulic  Model  Investigation, 
W72-09761  8B 

Status  Report  on  the  Gastineau  Channel  Model 

Study, 

W72-09762  8B 

NEBRASKA 

Characteristics  of  Streamflow  at  Gaging  Sta- 
tions in  Shell  Creek,  Elkhorn  River,  and  Salt 
Creek  Basins,  Nebraska, 
W72-09556  2E 
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Water   supplies   and   the   Land--The    Elkhorn 

River  Basin  of  Nebraska, 

W72-09557  7C 

Use   of   Groundwater   for   Irrigation   in   Clay 

County,  Nebraska,  1970, 

W72-09756  4B 

NECROSIS  VIRUS 

Infectious   Pancreatic   Necrosis   Virus:    Com- 
parative Frequencies  of  Isolation  From  Feces 
and  Organs  of  Brook  Trout  (Salvelinus  fon- 
tinalis), 
W72-09152  5A 

NEGLIGENCE 

Le  Van  V.  Hedlund  Plumbing  and  Heating  (Ad- 
jacent Landowners  Obligation  to  Accept  Natu- 
ral Drainage  of  Surface  Waters). 
W72-09469  6E 

NETHERLANDS 

Ice  Cover  Formation  and  Associated  Hydro- 
Dynamic  Effects  in  the  Lower  Part  of  the  River 
Rhine, 
W72-09634  2C 

NETWORK  DESIGN 

A    Hydrometeorological    Data    Appraisal    and 
Design  Study  in  Certain  River  Basins  in  the 
Western  United  States. 
W72-09272  2B 

NEUSE  RIVER 
Fallout  Cesium- 137  in  Clams  (Rangia  Cuneata) 
From     the     Neuse     River     Estuary,     North 
Carolina, 
W72-09337  5A 

NEUTRALIZATION 

Plating  and  Industrial  Waste  Treatment  at  the 
Expanded  Plant  of  Fisher  Body,  Elyria,  Ohio, 
W72-09594  5D 

NEUTRON  ACTIVATION  ANALYSIS 
The  Toluene  Extraction  of  Some  Elements  as 
Iodides  from  Sulphuric  Acid-Potassium  Iodide 
Media.  Application  to  Neutron  Activation 
Analysis.  Part  1.  Extraction  Behaviour  of  As, 
Au,  Bi,  Br,  Cd,  Cu,  Ga,  Ge,  In,  Hg,  Mo,  Pb, 
Sb,  Se,  Sn,  W  and  Zn, 
W72-09367  5A 

The  Toluene  Extraction  of  some  Elements  as 
Iodides  from  Sulphuric  Acid-Potassium  Iodide 
Media.  Application  to  Neutron  Activation 
Analysis.  Part  II.  Determination  of  Arsenic  and 
Antimony  in  Biological  Materials  at  Su  b micro- 
gram Levels, 
W72-09368  5A 

Trace  Element  Concentrations  in  Some  Modem 

Corals, 

W72-09577  5A 

NEW  ENGLAND 

Water  Budget  Analysis  of  a  New  England  Wet- 
land, 
W72-09265  3B 

NEW  JERSEY 

A  Master  Sewerage  Plan  for  Burlington  Coun- 
ty, New  Jersey. 
W72-09303  6D 

Occurrence  and  Distribution  of  Trace  Elements 

in  New  Jersey  Streams, 

W72-09545  5A 

Water  Resources  Investigations  in  New  Jersey, 

1968. 

W72-09767  7C 


NEW  MEXICO 
The  Potential  Contribution  of  Desalting  to  Fu- 
ture Water  Supply  in  New  Mexico, 
W72-09306  3A 

Soil  Associations  and  Land  Classification  for 
Irrigation,  Sandoval  and  Los  Alamos  Counties, 
W72-09658  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Chaves  County, 

W72-09659  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Grant  County, 

W72-09660  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Mora  County, 

W72-09661  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  De  Baca  County, 

W72-09662  3F 

Land    Classification    for   Irrigation,   Torrance 

County, 

W72-09664  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Quay  County, 

W72-09665  3F 

NEW  YORK 

Multipurpose   Operation   Studies  of  a  Canal- 
Lake-River    System-Oswego    River    System, 
New  York, 
W72-09287  4A 


Activated  Sludge  Processing. 
W72-09389 
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Hudson  River  Channel,  New  York-Operation 
and  Maintenance  Action  (Draft  Environmental 
Impact  Statement). 
W72-09483  4A 

A  Survey  of  the  Lead  Content  of  Fish  From  49 

New  York  State  Waters, 

W72-09715  5B 

NEW  ZEALAND 

Environmental  Radioactivity  in  New  Zealand. 

Quarterly  Report,  Oct.-Dec.  1970. 

W72-09429  5A 

NIAGARA  RIVER 
Investigations  into  Frazil,  Bottom  Ice  and  Sur- 
face Ice  Formation  in  the  Niagara  River, 
W72-09632  2C 

NICHE  DEFINITION 

Ecological  Niches  of  Sympatric  Phytoplankton 

Species, 

W72-09180  5C 

NICHES 

Ecological  Niches  of  Sympatric  Phytoplankton 

Species, 

W72-09180  SC 

NICKEL 

The  Determination  of  Traces  of  Nickel  by  Gas- 
Liquid  Chromatography, 
W72-09369  5A 

NIGERIA 

Rural  Water  Supply  in  the  Basement  Complex 

of  Western  State,  Nigeria, 

W72-09275  3B 


NITELLA  FLEXILIS 

Water  Movement  in  a  Plant  Cell  on  Application 

of  Hydrostatic  Pressure, 

W72-09786  21 

NITRATES 

Diurnal    Uptake    of    N03    and    NH4    by    a 

Cera tophyllum-Penphy ton  Community, 
W72-09406  5C 

NITRATES  PHOSPHORUS 

Quality    of   Effluent   from   Swine   Production 

Areas, 

W72-09151  5B 

NITRIFICATION 

Factors  Affecting  Nitrification  Kinetics, 
W72-09174  5D 

NITRILOTRIACETIC  ACID 

The    Determination    of    Nitrilotriacetic    Acid 
(NTA)  In  Sewage  and  Sewage  Effluent, 
W72-09251  5A 


Sunlight  Photochemistry 

Nitrilo triacetate  Complexes, 
W72-09379 
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Determination  of  Nitrilotriacetic  acid  in  Inland 
Waters     by     Gas     Chromatography     of     the 
Trimethyl  Ester, 
W72-09711  5A 

NITROGEN 

Effects  of  South  Shore  Drainage  Basins  and 
Clay   Erosion  on  the  Physical  and  Chemical 
Limnology  of  Western  Lake  Superior, 
W72-09238  2H 

Diurnal    Uptake    of    N03    and    NH4    by    a 
Ceratophyllum-Periphyton  Community, 
W72-O9406  5C 

Nitrogen  Thermal  Waters  of  the  USSR  (Azot- 

nyye  termy  SSSR), 

W72-09645  2F 

NITROGEN  COMPOUNDS 

Photochemistry  of  Bioactive  Compounds.  Solu- 
tion-Phase    Photochemistry     of     Asymmetric 
Triazin-5  (4H)-Ones, 
W72-O9250  5B 

NITROGEN  CYCLE 

Soil  Nitrogen  Cycle-A  Bibliography. 
W72-09299  2G 

NITROGEN  FIXATION 

Nitrogen  Fixation  by  Bacteria  in  Lake  Mize, 
Florida,  and  in  Some  Lacustrine  Sediments, 
W72-09579  5C 

NOMOGRAMS 

Estimation  of  the  Occurrence  of  Hail  and  Hail- 
stone Sizes, 
W72-09206  2B 

NON-TARGET  ORGANISMS 

Effects  of  Polymer  Formulations  of  Dursban 
and  Abate  on  Non-Target  Organism  Popula- 
tions, April  -  October,  1970, 
W72-09721 

NONIONIC  SURFACTANTS 

Nuclear  Magnetic  Resonance  Study  of  Interac- 
tion between  Anionic  and  Nonionic  Surfactants 
in  their  Mixed  Micelles, 
W72-O9410  5/ 
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NORTH  CAROLINA 

Geology    and    Ground-Water    Resources    of 

Northwestern  North  Carolina, 

W72-09264  4B 

Analog  Modeling  to  Determine  the  Fresh  Water 

Availability    on    the    Outer    Banks    of   North 

Carolina, 

W72-09297  4B 

Fallout  Cesium-137  in  Clams  (Rangia  Cuneata) 

From     the     Neuse     River     Estuary,     North 

Carolina, 

W72-09337  5A 

Tallulah  Creek  Watershed  (Long  Creek  Por- 
tion), North  Carolina  (Draft  Environmental  Im- 
pact Statement). 
W72-09475  8A 

Proceedings  -  Workshop  on  Sediment  Control. 
W72-09656  4D 

NORTH  PLATTE  RIVER  BASIN 
A    Hydrometeorological    Data   Appraisal    and 
Design  Study  in  Certain  River  Basins  in  the 
Western  United  States. 
W72-09272  2B 

NORTH  SLOPE 

Arctic  Waste  Management, 

W72-09601  5D 

NORTHWESTERN  NORTH  CAROLINA 

Geology     and    Ground-Water    Resources    of 

Northwestern  North  Carolina, 

W72-09264  4B 

NORWAY 

Measurements  of  Ice  Roughness  and  the  Effect 
of  Ice  Cover  on  Water  Levels  in  Three  Norwe- 
gian Rivers, 
W72-09638  2C 

NOVOSIBIRSK  OBLAST 
Water  Erosion  of  Soils  in  the  Ob'  River  Region 
Near    Novosibirsk    (Vodnaya    eroziya    pochv 
Novosibirskogo  Priob'ya), 
W72-09281  2J 

NUCLEAR  ENGINEERING 
Public     Safety     and     Underground     Nuclear 
Detonations, 
W72-09427  5G 

NUCLEAR  EXPLOSIONS 

Radioactive  Fallout  in  Air  and  Rain  (Results  to 

Middle  to  1971), 

W72-09425  5A 

Public     Safety     and     Underground     Nuclear 

Detonations, 

W72-09427  5G 

Environmental  Radioactivity  in  New  Zealand. 

Quarterly  Report,  Oct.-Dec.  1970. 

W72-09429  5A 

Interoceanic  Canal  Studies.  Annex  V.  Study  of 
Engineering  Feasibility.  Appendixes  1-4. 
W72-09431  8A 

A  Quick  and  Convenient  Measurement  Method 
for  Surface  and  Liquid  Contamination  Using 
the  TLD  System, 
W72-09451  5  A 

Environmental  Monitoring  System  for  Nuclear 

Tests, 

W72-09452  5A 


Sampling  and  Analytical  Systems  for  Measur- 
ing Environmental  Radioactivity, 
W72-09453  5A 

Infill  of  Nuclear  Rubble  Chimneys  by  Ground 

Water, 

W72-09617  4B 

NUCLEAR  MAGNETIC  RESONANCE 

Lanthanide  Shift  Reagents  as  an  Aid  in  the 

NMR  Analysis  of  the  Normal  Alcohols  C6  to 

Cll, 

W72-09347  5A 

Nuclear  Magnetic  Resonance  Study  of  Interac- 
tion between  Anionic  and  Nonionic  Surfactants 
in  their  Mixed  Micelles, 
W72-09410  5A 

NUCLEAR  POWERPLANTS 

Plan  for  the  Management  of  AEC-Generated 

Radioactive  Wastes, 

W72-09424  5G 

The  Nuclear  Power  Industry's  Need  for  Rapid 

and  Accurate  Estimation  of  Radioactivity  in  the 

Environment, 

W72-09438  5A 

Rapid  Determination  of  Gamma-Ray  Emitting 
Radionuclides  in  Water  (Schnelle  Bestimmung 
Gammastrahlender  Radionuklide  in  Wassern), 
W72-09445  5A 

Sampling  and  Analytical  Systems  for  Measur- 
ing Environmental  Radioactivity, 
W72-09453  5A 


Electric  Power  and  the  Environment. 
W72-09529 
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Distribution  of  Cesium-137  and  Naturally  Oc- 
curring Radionuclides  in   Sediments  of  Lake 
Michigan, 
W72-09532  5B 

Present  Status  of  the   U.S.   Program   on  the 
Solidification  of  High  Level  Wastes, 
W72-09584  5D 

NUCLEAR  WASTES 

Rapid  Methods  for  Specific  Radionuclide  Anal- 
ysis and  their  Application  to  Aquatic  Emergen- 
cy Conditions, 
W72-09457  5A 

Columbia  River  Studies,  Annual  Progress  Re- 
port 1970-1971, 
W72-09670  5C 

NUISANCE  (LEGAL  ASPECTS) 

Cook  Industries  V.  Carlson  (Right  of  Summary 

Abatement  of  Private  Nuisance). 

W72-09471  6E 

NUMERICAL  ANALYSIS 

Numerical  Methods  for  Determining  Stream- 
lines and  Isopressures  for  Use  in  Fluid-Flow 
Studies, 
W72-09754  2F 

NUTAGENS 

Mutagenic    Effect    of    TCDD    On    Bacteria 

Systems, 

W72-09338  5C 

NUTRIENT  FLUX 

Nutrient  Flux  in  Estuaries, 

W72-09172  SC 


NUTRIENT  TRAPS 

Insidious  Alteration  of  the  Estuarine  Environ- 
ment, 
W72-09717  sc 

NUTRIENTS 

The  Role  of  Minor  Nutrients  in  Limiting  the 
Productivity  of  Aquatic  Ecosystems, 
W72-09158  5C 

Phytoplankton    Photosynthesis,    Micronutrient 
Interactions,  and  Inorganic  Carbon  Availability 
in  a  Soft- Water  Vermont  Lake, 
W72-09160  5C 

Algal  Responses  to  Nutrient  Additions  in  Natu- 
ral Waters.  I.  Laboratory  Assays, 
W72-09164  5C 

Algal  Responses  to  Nutrient  Additions  in  Natu- 
ral Waters.  II.  Field  Experiments, 
W72-09165  5C 

Nutrients  and  Phytoplankton  in  Lake  Washing- 
ton, 
W72-09167  5C 


Nutrient  Flux  in  Estuaries, 
W72-09172 
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Response  of  Escherichia  Coli  B/r  to  High  Con- 
centrations of  Sucrose  in  a  Nutrient  Medium, 
W72-09364  5C 

Phosphorus  and  Eutrophication  in  the  Pamlico 
River  Estuary,  N.  C,  1966-1969  -  A  Summary, 
W72-09655  5C 

OAHU  (HAW  AH) 

Reconnaissance    Study    of    Sediment    Trans- 
ported by  Streams,  Island  of  Oahu, 
W72-09759  2J 

OAK  CREEK  (ORE) 

Emergence   Trap   Collections   of   Trichoptera 

from  an  Oregon  Stream, 

W72-09571  5A 

OASES 

Oxidation-Reduction    Conditions    in    Irrigated 

Soils       of       the       Tashkent       Oasis       (Ob 

osobennostyakh  okislitel'no-vosstanovitel'nykh 

usloviy   oroshayemykh   pochv   Tashkentskogo 

oazisa), 

W72-09743  3F 

OB' RIVER 

Water  Erosion  of  Soils  in  the  Ob'  River  Region 
Near    Novosibirsk    (Vodnaya    eroziya    pochv 
Novosibirskogo  Priob'ya), 
W72-09281  2J 

Radiocarbon  Dating  of  Terraces  of  the  Upper 
Ob'       Region       (Altay       Piedmont       Plain) 
(Radiouglerodnyye  datirovki  terras  verkhnego 
Priob'ya  (Predaltayskaya  ravnina)), 
W72-09285  2J 

OBSERVATION  WELLS 

Float  Implosion  in  Observation  Well  in  Ken- 
tucky, 
W72-09621  4B 

OCEAN  DUMPING 

Disposal  of  Solid  Aluminum  Process  Wastes  in 

the  Ocean, 

W72-09552  5C 
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OCEAN  WAVES 

Determination  of  the  Zone  of  Origin  of  Tsu- 
namis   (Opredeleniye    mesta    vozniknoveniya 
tsunami), 
W72-09280  2L 

The  Approximate  Theories  of  Pneumatic  Wave 

Generators, 

W72-09541  8B 

OCEANOGRAPHY 

On  the  Water  of  the  Canadian  Arctic 
Archipelago,  an  Atlas  Presentation  of  1961  and 
1962  Data, 

W72-09227  7C 

Distribution  and  Composition  of  Carbonates  in 
the  Upper  Layer  of  Bottom  Sediments  of  the 
Atlantic  Ocean  (Raspredelenive  i  sostav  kar- 
bonatov  v  verkhnem  sloye  donnykh  osadkov 
Atlanticheskogo  okeana), 
W72-09256  2J 

Bomex    Temporary    Archive    Description    of 

Available  Data, 

W72-09263  7C 

History    of    the    World's     Oceans     (Istoriya 

Mirovogo  okeana). 

W72-09282  2L 

OCEANS 

History     of    the     World's     Oceans    (Istoriya 

Mirovogo  okeana). 

W72-09282  2L 

A  Simple  Application  of  Least-Squares  Fitting 
to  Gamma  Spectrometry  of  Marine  Environ- 
mental    Samples:     The     Case     of     Cesium 
Radionuclides, 
W72-09444  5A 

ODOR 

Photographic  Studies  of  the  Dunging  Behavior 

of  Pigs  in  Confinement, 

W72-09153  5G 


Research  on  Algal  Odor, 
W72-09694 
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Studies  on  Actinomycetes  and  Their  Odors, 
W72-09696  5F 

OFFSHORE  PLATFORMS 

The   Santa   Barbara   Oil   Spill   Part    1:   Initial 

Quantities  and  Distribution  of  Pollutant  Crude 

Oil, 

W72-09682  5B 

OHIO 

Hydrologic  Investigation  of  Small  Watersheds 

in  Ohio,  Phase  I:  1966-1969, 

W72-09296  2A 

Radioactivity  Levels  in  Selected  Ohio  Streams; 
the  Great  Miami  River,  the  Little  Miami  River, 
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Peatlands  at  Candle  Lake,  Saskatchewan, 
W72-09730  2H 

GRONINGEN  RIJKSUNTVERSJTEIT 
(NETHERLANDS).  PHYSICS  LAB. 

Natural  Isotopes  in  the  Groundwater  of  the 
Tulum  Valley,  San  Juan,  Argentina, 
W72-09276  2F 

GROUNDWATER  RESEARCH  CENTER, 
JERUSALEM  (ISRAEL). 

Groundwater  Flow  in  Calcareous  Aquifers  in 

the  Vicinity  of  Barcelona,  Spain, 

W72-09277  2F 

GUELPH  UNIV.  (ONTARIO). 

Change  of  Velocity  Distribution  in  a  Cross-Sec- 
tion of  a  Freezing  River  and  the  Effect  of 
Frazil  Ice  Loading  on  Velocity  Distribution, 
W72-09636  2C 

GUELPH  UNTV.  (ONTARIO).  DEPT.  OF 
VETERINARY  MICROBIOLOGY  AND 
IMMUNOLOGY. 

Infectious    Pancreatic    Necrosis    Vims:    Com- 
parative Frequencies  of  Isolation  From  Feces 
and  Organs  of  Brook  Trout  (Salvelinus  fon- 
tinalis), 
W72-09152  5  A 


HACH  CHEMICAL  CO.,  AMES,  IOWA. 

Understanding  Turbidity  Measurement, 
W72-09671  5F 

HARVARD  UNIV.,  CAMBRIDGE,  MASS. 
GRADUATE  SCHOOL  OF  EDUCATION. 

An  Analysis  of  Variance  for  Categorical  Data, 
W72-09357  7C 

HARVARD  UNIV.,  CAMBRIDGE,  MASS.  LAB. 
OF  APPLIED  MICROBIOLOGY. 

Mechanism  of  the  Initial  Events  in  the  Sorption 

of  Marine  Bacteria  to  Surfaces, 

W72-09568  5C 

HAWAII  UNIV.,  HONOLULU.  DEPT.  OF 
MICROBIOLOGY. 

Taxonomy    of     Marine     Bacteria:     Beneckea 

nigrapulchrituda  Sp.  N., 

W72-09241  5  A 

HERCULES  INC.,  WILMINGTON,  DEL. 

(ASSIGNEE). 

Flotation  of  Solids  from  Waste  Waters, 
W72-09496  5D 

HERIOT-WATT  UNIV.,  EDINBURGH 
(SCOTLAND).  DEPT.  OF  BREWING  AND 
BIOLOGICAL  SCIENCES. 

A  Composite  Arginine  Glucose  Medium  for  the 
Characterization  of  Pseudomonas  Aeruginosa 
and  Other  Gram  Negative  Bacilli. 
W72-09320  5C 

HIGHER  INST.  OF  RURAL  ECONOMICS, 
SOFIA  (BULGARIA). 

On  The  Minimal  Soil  Tillage  In  Growing  Maize 

Under  Irrigation,  (In  Bulgarian), 

W72-09753  3F 

HOKKAIDO  ELECTRIC  CO.,  SAPPORO 
(JAPAN).  DEPT.  OF  CIVIL  ENGINEERING. 

Flow  Measurements  of  Ice-Covered  Rivers  in 

Hokkaido, 

W72-09628  2C 

HONEYWELL  INC.,  FORT  WASHINGTON,  PA. 

Water  Pollution  Monitoring  Stations:  An  Ounce 

of  Prevention, 

W72-09374  5A 

HUDSON  PRODUCTS  CORP.,  HOUSTON,  TEX. 

Power      Plant      Siting,      Performance,      and 
Economics  with  Dry  Cooling  Tower  Systems, 
W72-09741  5D 

HUNTING  TECHNICAL  SERVICES  LTS., 
BOREHAM  WOOD  (ENGLAND). 

Vegetation  Stripes  on  Sheet  Wash  Surfaces, 
W72-09307  21 

HYDRO-ELECTRIC  POWER  COMMISSION  OF 
ONTARIO,  TORONTO. 

Investigations  into  Frazil,  Bottom  Ice  and  Sur- 
face Ice  Formation  in  the  Niagara  River, 
W72-09632  2C 

IDAHO  OPERATIONS  OFFICE  (AEC),  IDAHO 
FALLS.  HEALTH  SERVICES  LAB. 

Rapid    Identification    and    Determination    of 
Alpha  Emitters  in  Environmental  Samples, 
W72-09442  5A 

IDAHO  UNIV.,  MOSCOW.  COLL.  OF  MINES. 
Migration  and  Leaching  of  Metals  from  Old 
Mine  Tailings  Deposits, 
W72-09620  5B 

DTE  UNTV.  (NIGERIA).  DEPT.  OF  GEOLOGY. 

Rural  Water  Supply  in  the  Basement  Complex 

of  Western  State,  Nigeria, 

W72-09275  3B 
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IIT  RESEARCH  INST.,  CHICAGO,  ILL. 

Mathematical  Model  for  Fate  of  Pollutants  in 

Near-Shore  Waters, 

W72-09377  5B 

Preparation  of  Reverse-Osmosis  Membranes  by 
Surface  Modification  of  Polymeric  Films, 
W72-09514  3A 

ILLINOIS  INST.  OF  TECH.,  CHICAGO.  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Experimental     Evaluation     of     Fibrous     Bed 
Coalescers    for    Separating    Oil-Water    Emul- 
sions. 
W72-09580  5D 

ILLINOIS  STATE  WATER  SURVEY,  URBAN  A,. 
Water  Treatment  Plant  Staging  Policy, 
W72-09289  5F 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
THEORETICAL  AND  APPLIED  MECHANICS. 

Stream  Turbulence  Effects  on  Turbulent  Boun- 
dary Layer, 
W72-09257  2E 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
ZOOLOGY. 

A  New  Species  of  Troglobitic  Asellid  From  Il- 
linois, 
W72-09520  5C 

ILLINOIS  UNTV.,  URBANA.  WATER 
RESOURCES  CENTER. 

Great  Lakes  Hydrology  by  Months,  1946-1965, 
W72-09298  2H 

IMPERIAL  CHEMICAL  INDUSTRIES  LTD., 
BRIXHAM  (ENGLAND). 

Multi-Stage  Plastic  Media  Treatment  Plants, 
W72-09598  5D 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 

A  New  Ring  Shear  Apparatus  and  its  Applica- 
tion to  the  Measurement  of  Residual  Strength, 
W72-09706  8D 

INDIAN  INST.  OF  SCIENCE,  BANGALORE. 
DEPT.  OF  BIOCHEMISTRY. 

Phosphorus  in  Wastewater  Effluents  and  Algal 

Growth, 

W72-09176  5C 

INDIANA  UNIV.  MEDICAL  CENTER, 
INDIANAPOLIS.  DEPT.  OF  CLINICAL 
PATHOLOGY. 

Appearance   of    1 -Hydroxy chlordene   in    Soil, 

Crops,  and  Fish, 

W72-09317  5  A 

INSTITUT  PASTEUR,  LILLE  (FRANCE). 
LABORATOIRE  D'HYDROBIOLOGIE. 

Mycobacteria  of  Sewage  Water  and  Sediment, 

(In  French), 

W72-09777  5A 

INSTITUT  ROYAL  DES  SCIENCES 
NATURELLES  DE  BELGIQUE,  BRUSSELS. 

Radioactive  and  Metallic  (Copper  and  Zinc) 
Pollutants  in  the  Scheldt  Estuary  (in  Water, 
Sediment  and  Suspended  Matter),  (Les  Pol- 
luants  Radioactifs  et  MetaUiques  (Cuivre  et 
Zinc)  dans  L'Estuaire  De  L'Escaut  (Eaux, 
Sediments  et  Matieres  en  Suspension)), 
W72-09455  5A 


INSTITUTE  FOR  RESEARCH,  PRODUCTION 
AND  USES  OF  RADIOISOTOPES,  PRAGUE 
(CZECHOSLOVAKIA). 

Gas  Chromatographic  Analysis  of  the  Higher 

Fatty   Acids   of   the   Alga   Chlorella   Vulgaris 

(Pyrenoidosa), 

W72-09365  5A 

DESTITUTE  OF  BIOLOGY  OF  THE  SOUTHERN 
SEAS,  SEVASTOPOL  (USSR). 

Experimental  Study  of  the  Fouling  Process  at 

Sea, 

W72-09564  5A 

Relationship     between     the     Productivity     of 
Marine  Mollusks  and  Their  Life-Span, 
W72-09569  5C 

INSTITUTE  OF  MARINE  RESEARCH, 
HLESINKI  (FINLAND). 

The  Structure  of  an  Ice  Ridge  in  the  Baltic, 
W72-09640  2C 

INSTITUTE  OF  PHYSICAL  AND  CHEMICAL 

RESEARCH,  SAITAMA  (JAPAN). 

Studies  on  a  Piscicidal  Constituent  of  Hura 
crepitans:  I.  Isolation  and  Characterization  of 
Huratoxin  and  its  Piscicidal  Activity, 
W72-09779  5C 

INSTITUTE  OF  PUBLIC  HEALTH,  TOKYO 

(JAPAN). 
Cobalt  Sulphides,  an  Effective  Collector  for 
Radio-Ruthenium  Complexes  in  Sea- Water, 
W72-09439  5A 

INSTITUTO  DE  BIOLOGIA  MARINA ,  MAR 
DEL  PLATA  (ARGENTINA). 

Malacological  Resources  of  the  Gulf  of  San 
Matias  with  some  Observations  made  in  the 
Exploratory  Campaign  SAO-I-71, 
W72-09708  2L 

DVTERNATIONAL  ATOMIC  ENERGY 
AGENCY,  VIENNA  (AUSTRIA). 

Rapid  Methods  for  Measuring  Raidoactivity  in 

the  Environment. 

W72-09437  5A 

INTERNATIONAL  LAB.  OF  MARINE 
RADIOACTIVITY,  MONTE  CARLO 
(MONACO). 

A  Simple  Application  of  Least-Squares  Fitting 
to  Gamma  Spectrometry  of  Marine  Environ- 
mental    Samples:     The     Case     of     Cesium 
Radionuclides, 
W72-09444  5A 

IOWA  STATE  UNIV.,  AMES.  CENTER  FOR 
AGRICULTURAL  AND  RURAL 
DEVELOPMENT. 

Agricultural  Water  Demands, 

W72-09526  6D 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Photographic  Studies  of  the  Dunging  Behavior 

of  Pigs  in  Confinement, 

W72-09153  5G 

IOWA  UNIV.,  IOWA  CITY.  COLL.  OF  LAW. 

Public    Regulation    of    Water   Quality    in    the 

United  States, 

W72-09527  5G 

IOWA  UNIV.,  IOWA  CITY.  INST.  OF 
HYDRAULIC  RESEARCH. 

The  Iowa  Low  Temperature  Flow  Facility, 
W72-09627  2C 


Temperature  and  Flow  Conditions  During  the 

Formation  of  River  Ice, 

W72-09631  2C 

Model  Studies  and  Design  of  Thermal  Outfall 
Structures-Quad-Cities  Nuclear  Plant, 
W72-09740  5D 

JERSEY  NUCLEAR  CO.,  RICHLAND,  WASH. 

On    the    use    of   Tolerance    Intervals   in   Ac- 
ceptance Sampling  by  Attributes, 
W72-09311  7C 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 

The  Nation's  Rivers, 

W72-09188  5G 

The     Dissipation     of     Heat     from     Thermal 

Discharges, 

W72-09732  SB 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
CHESAPEAKE  BAY  INST. 

A     Three-Dimensional     Current     Meter     for 

Estuarine  Applications, 

W72-09334  2L 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  GEOGRAPHY;  AND  JOHNS 
HOPK  INS  UNIV.,  BALTIMORE,  MD.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING. 

Heat  Dissipation  at  Power  Plant  Cooling  Lakes, 
W72-09736  2D 

JOHNS  HOPKINS  UNIVERSITY,  BALTIMORE, 
MD.  MCCOLLUM-PRATT  DVST. 

Bioluminescence  and  Primary  Productivity  in 

Marine  Estuarine  Environments, 

W72-09575  5C 

JOHNS-MAN VILLE  RESEARCH  AND 
ENGINEERING  CENTER,  MANVILLE,  N J. 
MBF  Pilot  Plant  Filtration  of  Combined  Mu- 
nicipal and  Paper  Mill  Waste, 
W72-09301  5D 

KAO  SOAP  CO.,  WAKAYAMA  (JAPAN). 
INDUSTRIAL  RESEARCH  LAB. 

Nuclear  Magnetic  Resonance  Study  of  Interac- 
tion between  Anionic  and  Nonionic  Surfactants 
in  their  Mixed  Micelles, 
W72-09410  5A 

K  AROLINSK A  1NSTITUTET,  STOCKHOLM 
(SWEDEN).  DEPT.  OF  CLINICAL  CHEMISTRY. 

Improved  Continuous  Radio  Gas  Chromatog- 
raphy    of     Hydrogen-3-     and     Carbon-14-- 
Labelled  Compounds  Using  Hydrocracking, 
W72-09352  5A 

KERNFORSCHUNGSZENTRUM,  KARLSRUHE 
(WEST  GERMANY).  INSTITUT  FUER 

STRAHLENBIOLOGIE. 
Rapid   Determination  of  Some  Transuranium 
Elements  in  Biological  Material  by  Liquid  Scin- 
tillation Counting, 
W72-09354  5A 

KIEL  UNIV.  (WEST  GERMANY).  INSTITUT 
FUER  MEERESKUNDE. 

The  Water  Economy  of  the  Sea  Grass  Thalas- 

sia  testudinum, 

W72-09784  2L 

KILLAIN  (ELSON  T.)  ASSOCLATED, 

MILLBURN,  N  J. 
A  Master  Sewerage  Plan  for  Burlington  Coun- 
ty, New  Jersey. 
W72-09303  6D 


OR-8 


ORGANIZATIONAL  INDEX 


MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT.  OF  LABORATORY 


CISHINEV  BOTANICAL  GARDEN  (USSR). 
Biogeochemical  Sources  of  Iodine  and  Cobalt 
in   Moldavia   (Biogeokhimicheskiye   provintsii 
yoda  i  kobalta  v  Moldavii), 
W72-09643  2K 

.AVAL  UNIV.,  QUEBEC.  LAB.  OF  ICE 
MECHANICS. 

Formation  of  Primary  Ice  Layers, 

W72-09635  2C 

XBANESE  UNIV.,  BEIRUT.  FACULTY  OF 
SCIENCES. 

Contribution  of  the  Study  of  Zooplankton  in 
Lebanese  Waters,  (Contribution  A  L'  Etude  Du 
Zooplancton  Des  Eaux  Libanaises), 
W72-09355  5A 

ENINGRAD  STATE  UNIV.  (USSR). 
Age    of    the    Last   Glacial    Maximum    in    the 
Western    Dvina-Dnieper    Interfluve    (Vozrast 
maksimal'noy  stadii  poslednego  oledeneniya  na 
mezhdurech'ye  Zapadnoy  Dviny  i  Dnepra), 
W72-09255  2C 

,ONDON  BOROUGH  OF  CROYDON 
ENGLAND). 

Design  of  the  Beddington  Works  of  the  London 

Borough  of  Croydon, 

W72-09400  5D 

.ONDON  GRADUATE  SCHOOL  OF  BUSINESS 
STUDIES  (ENGLAND). 

Externalities  and  Public  Goods, 

W72-09143  6A 

MAGYAR  TUDOMANYOS  AKADEMIA 
iOZPONTI  FIZIKAI  KUTATO  INTEZETE, 
IUDAPEST. 

Kinetics  of  OH  Radical  Reactions  in  Irradiated 

Ordinary  and  Supercooled  Water, 

W72-09428  5B 

MAIN  GEOPHYSICAL  OBSERVATORY. 

.ENINGRAD  (USSR). 
Long-Term  Cyclic  Fluctuations  of  Atmospheric 
Precipitation     in     the     USSR     (Mnogoletniye 
tsiklicheskiye  kolebaniya  atmosfernykh  osad- 
kov  na  temtorii  SSSR), 
W72-09747  2B 

MAINE  UNIV.,  ORONO.  DEPT.  OF  CIVIL 
ENGINEERING. 

Electrically    Induced    Coagulation    of    Lignin 

from  Kraft  Mill  Wastewaters, 

W72-09597  5D 

MAINE  UNIV.,  ORONO.  DEPT.  OF  ZOOLOGY. 

Notes  on  the  Biology  of  Pygospio  Elegans  from 

Maine, 

W72-09685  5C 

MANCHESTER  UNIV.  (ENGLAND).  DEPT.  OF 
:IV1L  ENGINEERING. 

Theoretical  Analysis  of  Flow  Past  Leaf  Gate, 
W72-09274  8B 

MARINE  BIOLOGICAL  LAB.,  WOODS  HOLE, 
MASS.  SYSTEMATICS-ECOLOGY  PROGRAM. 

Cape  Cod  Bay  Ecosystem  Quantitative  Analy- 
sis, 
W72-09573  2L 

MARYLAND  UNIV.,  COLLEGE  PARK.  WATER 
RESOURCES  RESEARCH  CENTER. 

Effects  of  Thermal  Pollution  on  Productivity 
and  Stability  of  Estuarine  Communities, 
W72-09723  5C 


MARYLAND  UNIV.,  PRINCE  FREDERICK. 
HALLOWING  POINT  FIELD  STATION. 

Upper     Temperature     Tolerances     of     Some 

Estuarine  Bivalves, 

W72-09734  5C 

MASCHINENBAU  A.  G.  BALCKE,  BOCHUM 
(WEST  GERMANY). 

Method  and  Apparatus  for  Withdrawing  Heat 

from     Industrial     Plants,     Especially     Power 

Plants, 

W72-09489  5D 

MASCHINENFABRIK 

AUGSBURG-NUERNBERG  A.G.,  NUREMBERG 
(WEST  GERMANY). 

Air   Cooling   for   Condensation   and   Exhaust 
Heat  Rejection  in  Large  Generating  Stations, 
W72-09738  5D 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE. 

Resistance  of  Soil  to  Liquefaction  and  Settle- 
ment, 
W72-09704  8D 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE;  AND  ILLINOIS  UNIV., 
CHICAGO. 

Tensile  Tests  of  Ferrocement, 

W72-09709  8F 

MASSACHUSETTS  INST.  OF  TECH., 
C  AMBRIDGE.  DEPT.  OF  ECONOMICS. 

The  Economist's  Approach  to  Pollution  and  Its 

Control, 

W72-09145  6C 

MASSACHUSETTS  INST.  OF  TECH., 
CAMBRIDGE.  WATER  RESOURCES  AND 
HYDRODYNAMICS  LAB. 

An  Analytical  and  Experimental  Investigation 
of  Surface  Discharges  of  Heated  Water, 
W72-09729  5B 

MASSACHUSETTS  UNIV.,  AMHERST.  WATER 
RESOURCES  RESEARCH  CENTER. 

Possible  Effects  of  Organochlorine  Pesticides 
on  Primary  Productivity  and  Skeletogenesis  of 
New  England  Estuarine  and  Coastal  Marine  Al- 
gae, 
W72-09653  5C 

MCGILL  UNIV.,  MONTREAL  (QUEBEC). 

Optimal    Distribution    of   Water   to    Irrigation 

Canals, 

W72-09195  3F 

MIAMI  UNIV.,  FLA.  INST.  OF  MARINE 
SCDENCES. 

Insidious  Alteration  of  the  Estuarine  Environ- 
ment, 
W72-09717  5C 

MICHIGAN  DEPT.  OF  NATURAL  RESOURCES, 
LANSING.  BUREAU  OF  WATER 
MANAGEMENT. 

Chlorinated    Municipal    Waste    Toxicities    to 
Rainbow  Trout  and  Fathead  Minnows. 
W72-09154  5C 

MICHIGAN  STATE  UNIV.,  EAST  LANSING. 
DEPT.  OF  ENTOMOLOGY. 

Photochemistry  of  Bioactive  Compounds.  Solu- 
tion-Phase    Photochemistry     of     Asymmetric 
Triazin-5  (4H)-Ones, 
W72-09250  5B 


MICHIGAN  STATE  UNIV.,  HICKORY 
CORNERS.  W.  K.  KELLOGG  BIOLOGICAL 
STATION. 

The  Role  of  Carbon  in  Hard-Water  Marl  Lakes, 
W72-09161  5C 

Energetics  of  Natural  Populations  of  Fresh- 
water Macroconsumers, 
W72-09666  5C 

MICHIGAN  UNIV.,  ANN  ARBOR.  DEPT.  OF 
CIVIL  ENGINEERING. 

Mechanism    of    Hydrogen    Ion    Buffering    in 

Natural  Waters, 

W72-09687  5F 

MICHIGAN  UNIV.,  ANN  ARBOR.  GREAT 
LAKES  RESEARCH  DIV. 

Phosphorus,  Silica,  and  Eutrophication  of  Lake 

Michigan, 

W72-09166  5C 

MICHIGAN  UNIV.,  ANN  ARBOR.  SCHOOL  OF 
PUBLIC  HEALTH. 

Distribution  of  Cesium-137  and  Naturally  Oc- 
curring   Radionuclides   in   Sediments   of   Lake 
Michigan, 
W72-09532  5B 

MIDDLE  LEE  REGIONAL  DRAINAGE 
SCHEME  (ENGLAND). 

The  Effect  of  Chloroform  in  Sewage  on  the 
Production  of  Gas  From  Laboratory  Digesters, 
W72-09398  5D 

MILLTRONICS  LTD.,  PETERBOROUGH 
(ONTARIO). 

A  Practical  On-Stream  Particle  Size  Analysis 

System, 

W72-09372  7B 

MINISTERSTVO  SELSKOGO  KHOZYAISTVA 
UZBEK  SSR,  TASHKENT.  INSTITUT 
POCHVOVEDENIYA. 

Oxidation-Reduction    Conditions    in    Irrigated 

Soils       of       the       Tashkent       Oasis       (Ob 

osobennostyakh  okislitel'no-vosstanoviternykh 

usloviy   oroshayemykh   pochv   Tashkentskogo 

oazisa), 

W72-09743  3F 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  BURNHAM-ON-CROUCH 
(ENGLAND).  FISHERIES  LAB. 
Monitoring  Metals  in  Marine  Animals, 
W72-09718  5A 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  LOWESTOFT  (ENGLAND). 
FISHERIES  RADIOBIOLOGICAL  LAB. 

Rapid  Methods  for  Specific  Radionuclide  Anal- 
ysis and  their  Application  to  Aquatic  Emergen- 
cy Conditions, 
W72-09457  5A 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT.  OF 
BOTANY. 

Penetration  of  Bog  Peats  and  Lake  Sediments 
by  Tritium  From  Atmospheric  Fallout, 
W72-09240  5B 

MINNESOTA  UNIV.,  MINNEAPOLIS.  DEPT.  OF 
LABORATORY  MEDICINE. 

Nucleic  Acid  Enzyme  Studies  of  Nonfermenta- 

tive  Gram-Negative  Bacteria  Using  Thin-Layer 

Chromatography, 

W72-09408  5A 
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MISSOURI  BASIN  ENGINEERING  HEALTH 
COUNCIL,  CHEYENNE,  WYO. 

Waste  Treatment  Lagoons-State  of  the  Art. 
W72-09386  5D 

MISSOURI  UNIV.,  COLUMBIA.  DEPT.  OF 
CIVIL  ENGINEERING. 

Carbon  Limitation  in  Sewage  Lagoons, 
W72-09162  5C 

MITRE  CORP.,  MCLEAN,  VA. 

Monitoring  the  Environment  of  the  Nation, 
W72-09230  6G 

MONSANTO  CO.,  TEXAS  CITY,  TEX. 

More  Accurate  Gas-Chromatographic  Analysis 

Using  Flame-Ionization  Detector, 

W72-09373  5A 

MONSANTO  EN  VIRO-CHEM  SYSTEMS  INC., 
DAYTON,  OHIO. 

Computer  Software  for  Wastewater  Treatment 

Plant  Design, 

W72-09233  5D 

MOSCOW  STATE  UNIV.  (USSR). 
Water  Pollution  and  Problems  in  Water  Tox- 
icology (Zagryazneniye  vod  i  zadachi  vodnoy 
toksikologii), 
W72-09647  5C 

Determination  of  the  Toxicity  of  Contaminated 
Freshwater  with  Respect  to  Certain 
Hydrobionts  (Opredeleniye  toksichnosti 
zagryaznennykh  presnykh  vod  v  otnoshenii 
nekotorykh  gidrobiontov), 
W72-09649  5C 

MOSCOW  STATE  UNTV.  (USSR).  FACULTY  OF 

BIOLOGY  AND  SOIL  SCIENCE. 
Moisture  Variations  in  a  Model  Sod-Podzolic 
Soil  (O   nekotorykh  zakonomernostyakh  var- 
'irovaniya    vlazhnosti   v    model'noy   dernovo- 
podzolistoy  pochve), 
W72-09748  2G 

MUNICD7ALITY  OF  METROPOLITAN 
SEATTLE,  WASH.;  AND  BROWN  AND 
CALDWELL,  INC.,  SAN  FRANCISCO,  CALIF. 

How  Seattle  Beat  Pollution, 

W72-09179  5C 

NATIONAL  BUREAU  OF  STANDARDS, 
WASHINGTON,  D.C.  INST.  FOR  MATERIALS 
RESEARCH. 

Repeatability  and  Reproducibility, 

W72-09310  7C 

NATIONAL  CANNERS  ASSOCIATION, 
BERKELEY,  CALD7.  WESTERN  RESEARCH 
LAB. 

Liquid    Wastes    from    Canning    and    Freezing 

Fruits  and  Vegetables. 

W72-09390  5D 

NATIONAL  ENERGY  AUTHORITY, 

REYKJAVIK  (ICELAND). 
River  and  Coastal  Ice  Problems  in  Iceland, 
W72-09624  2C 

Ice  Conditions  in  the  Thjorsa  River  System, 
W72-09641  2C 

NATIONAL  INST.  OF  RADIOLOGICAL 

SCIENCES,  CHIB A  (JAPAN). 
Role  of  Low-Background  Beta-Ray  Spectrome- 
ters for  Rapid  Assay  of  Environmental  Sam- 
ples, 
W72-09447  5A 


NATIONAL  INST.  OF  RADIOLOGICAL 
SCDXNCES,  TOKYO  (JAPAN). 

Rapid    and    Simple    Determination    of    59Fe, 

6OC0,  65Zn,  137Cs,  and  95Zr  in  Concentrated 

Salts  Solutions, 

W72-09440  5A 

NATIONAL  INSTITUTE  OF  RADIOLOGICAL 

SCIENCES,  CHD3A  (JAPAN). 
Measurements  of  89Sr  and  90Sr  in  Environ- 
mental Samples  by  a  Low-Background  Beta- 
Ray  Spectrometer, 
W72-O9450  5A 

NATIONAL  MARINE  FISHERIES  SERVICE, 
BEAUFORT,  N.C.  CENTER  FOR  ESTUARINE 
AND  MENHADEN  RESEARCH. 

Fallout  Cesium- 1  37  in  Clams  (Rangia  Cuneata) 

From     the     Neuse     River     Estuary,     North 

Carolina, 

W72-09337  5A 

NATIONAL  MARINE  FISHERIES  SERVICE, 
WASHINGTON,  D.C. 

Data  on  Samples  for  Surf  Clams  and  Ocean 

Quahogs, 

W72-09521  7C 

NATIONAL  OCEAN  SURVEY,  ROCKVILLE, 
MD. 

On    the    Classification    and    Trends    of   Long 
Period  Sea  Level  Series, 

W72-09757  7C 

NATIONAL  OCEANIC  AND  ATMOSPHERIC 
ADMINISTRATION,  ROCKVILLE,  MD. 
OFFICE  OF  SCIENCE  AND  TECHNOLOGY. 

Bomex    Temporary    Archive    Description    of 

Available  Data, 

W72-09263  7C 

NATIONAL  PLANNING  ASSOCIATION, 
WASHINGTON,  D.C.  CENTER  FOR 
TECHNO-ECONOMIC  STUDIES. 

The   Role   of   Research   and   Development  in 
Water  Resources  Planning  and  Management  for 
Achieving  Urban  Goals, 
W72-09788  6A 

NATIONAL  RADIATION  LAB., 
CHRISTCHURCH  (NEW  ZEALAND). 

Environmental  Radioactivity  in  New  Zealand. 

Quarterly  Report,  Oct.-Dec.  1970. 

W72-09429  5A 

NATIONAL  RADIOLOGICAL  PROTECTION 
BOARD,  HARWELL  (ENGLAND). 

The  Nuclear  Power  Industry's  Need  for  Rapid 

and  Accurate  Estimation  of  Radioactivity  in  the 

Environment, 

W72-09438  5A 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO).  DIV.  OF 
BUILDING  RESEARCH. 
Break-Up  and  Control  of  River  Ice, 
W72-09642  2C 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  OTTAWA  (ONTARIO). 
HYDRAULICS  SECTION. 

Dynamics  of  Contained  Oil  Slicks, 

W72-09258  5G 

NATIONAL  RESEARCH  COUNCIL  OF 
CANADA,  SASKATOON  (SASKATCHEWAN). 
PRAIRIE  REGIONAL  LAB. 

Continuously  Synchronised  Growth, 
W72-09340  5C 


NATURE  CONSERVANCY,  ABBOTS  RIPTON 
(ENGLAND). 

The    Formation   and   Maintenance   of   Water- 
Meadows  in  Hampshire,  England, 
W72-09707  4A 

NATURE  CONSERVANCY,  ABBOTS  RIPTON 
(ENGLAND).  MONKS  WOOD  EXPERIMENTAL 
STATION. 

Pollutants  and  Food-Chains, 

W72-09402  5C 

NAVAL  ORDNANCE  LAB.,  WHITE  OAK,  MD. 

Analysis  of  Explosives  in  Sea  Water, 
W72-09312  5  A 

NEPTUNE  MICROFLOC,  INC.,  CORVALLIS, 
OREG. 

Plant  Scale  Reactivation  and  Reuse  of  Carbon 

in  Wastewater  Reclamation, 

W72-09688  5D 

NEW  HAMPSHIRE  UNTV.,  DURHAM.  DEPT. 
OF  SOIL  AND  WATER  SCIENCE. 

Water  Budget  Analysis  of  a  New  England  Wet- 
land, 
W72-09265  3B 

NEW  HAMPSHIRE  WATER  SUPPLY  AND 
POLLUTION  CONTROL  COMMISSION, 
CONCORD. 

Algae   Control   by    Mixing,    Staff   Report   on 

Kezar  Lake  in  Sutton,  N.H. 

W72-09304  5G 

NEW  MEXICO  AGRICULTURAL 
EXPERIMENT  STATION,  UNIVERSITY  PARK. 

Soil  Associations  and  Land  Classification  for 
Irrigation,  Sandoval  and  Los  Alamos  Counties, 
W72-09658  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Chaves  County, 

W72-09659  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Grant  County, 

W72-09660  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Mora  County, 

W72-09661  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  De  Baca  County, 

W72-09662  3F 


Land  Classification  for  Irrigation,   Roosevelt 

County, 

W72-09663 


m 


Land   Classification   for   Irrigation,   Torrance 

County, 

W72-09664  3F 

Soil  Associations  and  Land  Classification  for 

Irrigation,  Quay  County, 

W72-09665  3F 

NEW  SOUTH  WALES  UNTV.,  KENSINGTON 
(AUSTRALIA).  SCHOOL  OF  BOTANY. 

The  Mangrove  Swamp  and  Salt  Marsh  Commu- 
nities  of  the   Sydney   District.   IV.  The   Sig- 
nificance of  Species  Interaction, 
W72-09286  2L 

NEW  YORK  OPERATIONS  OFFICE  (AEC),  N. 
Y.  HEALTH  AND  SAFETY  DIV. 

Tropo spheric  Scavenging  of  90Sr  and  3H, 
W72-09528  5A 
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NEW  YORK  OPERATIONS  OFFICE  (AEC),  N.Y. 
HEALTH  AND  SAFETY  LAB. 

Application     of     Liquid     Scintillation     Spec- 
trometry for  Total  Beta  and  Alpha  Assay, 
W72-09449  5A 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE,  ITHACA. 

A  Survey  of  the  Lead  Content  of  Fish  From  49 

New  York  State  Waters, 

W72-09715  5B 

NEW  YORK  STATE  DEPARTMENT  OF 
ENVIRONMENTAL  CONSERVATION, 
ALBANY.  ENVIRONMENTAL  QUALITY 
RESEARCH  AND  DEVELOPMENT  UNIT. 

Chemical-Physical       Wastewater      Treatment 

Phase   2:    Activated   Carbon    Adsorption   and 

Polishing, 

W72-09302  5D 

NEW  YORK  STATE  DEPT.  OF 
ENVIRONMENTAL  CONSERVATION, 
ALBANY.  BUREAU  OF  WATER  RESOURCES 
PLANNING. 

Multipurpose   Operation   Studies  of   a  Canal- 
Lake-River    System-Oswego    River    System, 
New  York, 
W72-09287  4A 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY.  ENVIRONMENTAL  HEALTH 
CENTER. 

Characterization  of  Phosphorus-Limited  Plank- 
ton Algae, 
W72-09163  5C 

NEWCASTLE  AND  GATESHEAD  WATER  CO., 
NEWCASTLE-UPON-TYNE  (ENGLAND). 

The  Application  to  Existing  Plant  of  Recent 

Developments  in  Water  Filtration, 

W72-09689  5F 

NEWCASTLE-UPON-TYNE  UNIV.  (ENGLAND). 

Development  and  Use  of  a  Large- Volume  Au- 
tomatic Respirometer, 
W72-09396  5D 

NORGES  TEKNISKE  HOEGSKOLE, 
TRONDHEIM;  AND  ILLINOIS  UNIV., 
CHICAGO. 

Testing  Methods  for  Concrete  Durability, 
W72-09702  8F 

NORGES  TEKNISKE  HOEGSKOLE, 
TRONDHEIM.  RIVER  AND  HARBOR  LAB. 

Heat  Exchanges  and  Frazil  Formation, 
W72-09633  2C 

NORTH  AMERICAN  ROCKWELL  CORP., 
CANOGA  PARK,  CALD7.  ATOMICS 
INTERNATIONAL  DIV. 

Phosphate  Precipitation  with  Ferrous  Iron, 
W72-09388  5D 

NORTH  AMERICAN  ROCKWELL  CORP., 
CANOGA  PARK,  CALD7.  ROCKETDYNE  DIV. 

Instrumentation  for  In-Situ   Determination  of 

Ice  Particle  Size  Distribution, 

W72-09513  3A 

NORTH  AMERICAN  WEATHER 
CONSULTANTS,  GOLETA,  CALD7. 

A    Hydrometeorological    Data   Appraisal    and 
Design  Study  in  Certain  River  Basins  in  the 
Western  United  States. 
W72-09272  2B 


NORTH  CAROLINA  STATE  DEPT.  OF  WATER 
AND  AIR  RESOURCES,  RALEIGH.  DIV.  OF 
GROUND  WATER. 

Geology     and    Ground-Water    Resources     of 

Northwestern  North  Carolina, 

W72-09264  4B 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 
DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGINEERING;  AND 
NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INST.,  RALEIGH. 

Quality    of   Effluent   from    Swine    Production 

Areas, 

W72-09151  5B 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL. 
DEPT.  OF  CHEMISTRY. 

Mass   Spectrometric   Isotope    Ratio   Measure- 
ments  and   Peak   Area   Integration   using   the 
Peak-Switching  Feature  of  the  Aei  MS-902, 
W72-09326  5A 

NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INST.,  RALEIGH. 

Analog  Modeling  to  Determine  the  Fresh  Water 

Availability    on    the    Outer   Banks    of    North 

Carolina, 

W72-09297  4B 

Phosphorus  and  Eutrophication  in  the  Pamlico 
River  Estuary,  N.  C,  1966-1969  -  A  Summary, 
W72-09655  5C 

Contamination  of  Surface  and  Ground  Water 

with  Pesticides  Applied  to  Cotton, 

W72-09657  5B 

NORTH  CENTRAL  FOREST  EXPERIMENT 
STATION,  GRAND  RAPIDS,  MINN. 
NORTHERN  CONIFERS  LAB. 

Water  Table  Drawdown  Around  an  Open  Ditch 

in  Organic  Soils, 

W72-09268  4A 

NORTH  DAKOTA  STATE  UNIV.,  FARGO. 

Development  and  Trail  use  of  Acceptance  Sam- 
pling Plans  for  Compacted  Embankments, 
W72-09700  8D 

NORTHERN  REGIONAL  RESEARCH  LAB., 
PEORIA,  ILL. 

Selective  Hydrogenation  of  Soybean  Oil.  VI. 

Copper-on-Silica  Gel  Catalysts, 

W72-09346  5A 

NORWEGIAN  WATER  RESOURCES  AND 
ELECTRICITY  BOARD,  OSLO.  DEPT.  OF 
HYDROLOGY. 

Measurements  of  Ice  Roughness  and  the  Effect 
of  Ice  Cover  on  Water  Levels  in  Three  Norwe- 
gian Rivers, 
W72-09638  2C 

NOVOSIBIRSK  INST.  OF  AGROCHEMISTRY 

AND  SOIL  SCIENCE  (USSR). 
Water  Erosion  of  Soils  in  the  Ob'  River  Region 
Near    Novosibirsk    (Vodnaya    eroziya    pochv 
Novosibirskogo  Priob'ya), 
W72-09281  2J 

NUKLEARNI  BSSTITUT  JOZEF  STEFAN, 
LJUBLJANA  (YUGOSLAVIA). 

The  Toluene  Extraction  of  Some  Elements  as 
Iodides  from  Sulphuric  Acid-Potassium  Iodide 
Media.  Application  to  Neutron  Activation 
Analysis.  Part  1.  Extraction  Behaviour  of  As, 
Au,  Bi,  Br,  Cd,  Cu,  Ga,  Ge,  In,  Hg,  Mo,  Pb, 
Sb,  Se,  Sn,  W  and  Zn, 
W72-09367  5A 


The  Toluene  Extraction  of  some  Elements  as 
Iodides  from  Sulphuric  Acid-Potassium  Iodide 
Media.  Application  to  Neutron  Activation 
Analysis.  Part  II.  Determination  of  Arsenic  and 
Antimony  in  Biological  Materials  at  Su  bmicro- 
gram  Levels, 
W72-09368  5A 

OAK  RIDGE  NATIONAL  LAB.,  TENN. 

Mercury  in  the  Environment  -  An  Annotated 

Bibliography, 

W72-09420  5B 

OESTERREICHISCHE 
STUDIENGESELLSCH AFT  FUER 
ATOMENERGIE  G.M.B.H.,  SED3ERSDORF. 
INSTITUT  FUER  STRAHLENSCHUTZ. 

A  Quick  and  Convenient  Measurement  Method 
for  Surface  and  Liquid  Contamination  Using 
the  TLD  System, 
W72-09451  5A 

OFFICE  DE  LA  RECHERCHE  SCDZNTIFIQUE 
ET  TECHNIQUE  OUTRE-MER,  PARIS 
(FRANCE). 

Hydro-Physiographic  Model, 

W72-09234  6A 

OFFICE  OF  NAVAL  RESEARCH,  LONDON 
(ENGLAND). 

Summer  Conference  of  Society  for  Applied 
Bacteriology,  Liverpool,  13-15  July  1971, 
W72-09675  5C 

OFFICE  OF  SCD2NCE  AND  TECHNOLOGY, 
WASHINGTON,  D.C. 

Electric  Power  and  the  Environment. 
W72-09529  6G 

OFFICE  OF  WATER  RESOURCES  RESEARCH, 
WASHINGTON,  D.C.  WATER  RESOURCES 
SCD2NTD7IC  INFORMATION  CENTER. 

Soil  Nitrogen  Cycle-A  Bibliography. 
W72-09299  2G 

OHIO  STATE  UNIV.,  COLUMBUS.  WATER 
RESOURCES  CENTER. 

Hydrologic  Investigation  of  Small  Watersheds 

in  Ohio,  Phase  I:  1966-1969, 

W72-09296  2A 

OKLAHOMA  STATE  UNIV.,  STIXLWATER. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Alternatives  for  Waste  Management  for  Open 

Beef  Feedlots, 

W72-09150  5G 

OKLAHOMA  STATE  UNTV.,  STILLWATER. 
DEPT.  OF  ZOOLOGY. 

Diurnal    Uptake    of    N03    and    NH4    by    a 
Ceratophyllum-Periphyton  Community, 
W72-09406  5C 

OKLAHOMA  STATE  UNIV.,  STIXLWATER. 
SCHOOL  OF  CIVIL  ENGINEERING. 

Organic  Concentration  and  Hydraulic  Loading 
Versus  Organic  Loading  in  Evaluation  of  Trick- 
ling Filter  Performance, 
W72-09596  5D 

OKLAHOMA  UNIV.,  OKLAHOMA  CITY. 
DEPT.  OF  ENVDIONMENTAL  HEALTH. 

A   Modified  Delves   Cup  Atomic   Absorption 

Procedure  for  the  Determination  of  Lead  in 

Blood, 

W72-09332  5A 

OREGON  STATE  DEPT.  OF  ENVIRONMENTAL 
QUALITY,  PORTLAND. 

Water  Quality  Control  in  Oregon. 

W72-09669  5G 
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OREGON  STATE  UNIV.,  CORVALLIS.  DEPT. 
OF  ENTOMOLOGY. 

Emergence   Trap   Collections   of   Trichoptera 

from  an  Oregon  Stream, 

W72-09571  5A 

OREGON  STATE  UNIV.,  CORVALLIS. 
ENGINEERING  EXPERIMENT  STATION. 

Proceedings,    1971    Technical   Conference   on 
Estuaries  of  the  Pacific  Northwest. 
W72-09547  5B 

OSAKA  KYOIKU  UNIV.  (JAPAN).  BIOLOGY 
LAB. 

Preliminary  Hydrobiological  Research  of  Some 
Southeast  Asian  Inland  Waters,  (In  Japanese), 
W72-09394  2K 

OSAKA  UNIV.  (JAPAN).  FACULTY  OF 
SCIENCES. 

Water  Movement  in  a  Plant  Cell  on  Application 

of  Hydrostatic  Pressure, 

W72-09786  21 

OTAGO  UNIV.,  DUNEDIN  (NEW  ZEALAND). 
MEDICAL  SCHOOL. 

Possible    DDT    Mortality    in    Young    Rainbow 

Trout, 

W72-09141  5C 

PACE  COLL.,  NEW  YORK;  AND  HASKINS 
LABS.,  NEW  YORK;  AND  NEW  YORK  UNTV., 
N.Y.  COURANT  INST.  OF  MATHEMATICAL 
SCIENCES. 

Ecological  Niches  of  Sympatric  Phytoplankton 

Species, 

W72-09180  5C 

PACIFIC  NORTHWEST  WATER  LAB., 
CORVALLIS,  OREG. 

Applications   of   Some   Numerical   Models   to 

Pacific  Northwest  Estuaries, 

W72-09549  5B 

Disposal  of  Solid  Aluminum  Process  Wastes  in 

the  Ocean, 

W72-09552  5C 

Design  and  Construction  of  a  Saltwater  En- 
vironment Simulator, 
W72-09553  5C 

Salinity,    Runoff    and    Wind    Measurements, 

Yaquina  Estuary,  Oregon, 

W72-09554  5C 

A  Method  for  Predicting  the  Performance  of 

Natural  Draft  Cooling  Towers. 

W72-09726  5D 

PACIFIC  NORTHWEST  WATER  LAB., 
CORVALLIS,  OREG.;  AND  SHAGAWA  LAKE 
EUTROPHICATION  CONTROL  PROJECT, 
ELY,  MINN. 

Algal  Responses  to  Nutrient  Additions  in  Natu- 
ral Waters.  II.  Field  Experiments, 
W72-09165  5C 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  BIOPHYSICS. 

Response  of  Escherichia  Coli  B/r  to  High  Con- 
centrations of  Sucrose  in  a  Nutrient  Medium, 
W72-09364  5C 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  INST.  FOR  RESEARCH  ON  LAND  AND 
WATER  RESOURCES. 

Microbiological  Characterization  of  Activated 

Sludge    in    a    Wastewater    Treatment    Plant 

Chemically       Modified       for       Phosphorous 

Removal, 

W72-09654  5D 


PERKIN-ELMER  CORP.,  NORWALK,  CONN. 

The  Determination  of  Lead  and  Cadmium  in 
Soils  and  Leaves  by  Atomic  Absorption  Spec- 
troscopy, 
W72-09331  5  A 

PISA  UNIV.  (ITALY).  ISTITUTO  DI  CHIMICA 
ANALITICA  ED  ELE TTROCHIMIC A. 

Electro-Oxidation     of     Iodine     on     Smooth 

Platinum  in  Aqueous  Media, 

W72-09245  5A 

POLISH  ACADEMY  OF  SCIENCES,  WARSAW. 
DEPT.  OF  APPLIED  LIMNOLOGY. 

Elution  of  Mineral  Components  Out  of  Dead 

Reed  Phragmites  communis  Trin, 

W72-09778  2H 

PORTLAND  WATER  BUREAU,  OREG. 

Rate  Philosophy, 

W72-09142  6C 

PROCTER  AND  GAMBLE  CO.,  CINCINNATI, 
OHIO.  ENVIRONMENTAL  WATER  QUALITY 
RESEARCH  DEPT. 

Detergents:  Nutrient  Considerations  and  Total 

Assessment, 

W72-09169  5C 

PUBLIC  HEALTH  LAB.,  CONWAY  (WALES). 
Comparison    of    Methods    of    Estimating    the 
Number  of  Escherichia  coli  in  Edible  Mussels 
and  the  Relationship  between  the  Presence  of 
Salmonellae  and  E.  coli, 
W72-09319  5  A 

QUEEN  ELIZABETH  COLL.,  LONDON 
(ENGLAND).  DEPT.  OF  MICROBIOLOGY. 

Introductory  Lecture:  Prospects  and  Problems 

in  Continuous  Flow  Culture  of  Micro-Organ- 

isms, 

W72-09341  5C 

QUEEN'S  UNTV.,  KINGSTON  (ONTARIO). 

Temperature  Gradients  in  a  Lake  Ice  Cover, 
W72-09630  2C 

RADFORD  COLL.,  VA. 

Chemical  Treatment  of  Spent  Vegetable  Tan 

Liquor, 

W72-09599  5D 

RAMSEIER  (ROY  EDWIN)  AND  ASSOCIATES, 
BERKELEY,  CALIF. 

Testing  New  Sewer  Pipe  Installations, 
W72-09595  5D 

RAND  CORP.,  SANTA  MONICA,  CALIF. 

Some  Economic  Aspects  of  Rain  Stimulation, 
W72-09146  3B 

RAYTHEON  CO.,  LEXINGTON,  MASS. 
ENVIRONMENTAL  SYSTEMS  CENTER. 

Getting  Representative  Water  Samples, 
W72-09672  5A 

READING  UNIV.  (ENGLAND).  DEPT.  OF 
CHEMISTRY. 

Ion  Association  and  the  Analysis  of  Precise 

Conductimetric  Data, 

W72-09544  2K 

REICHHOLD  CHEMICALS,  DSC,  WHITE 

PLAINS,  N.Y.  (ASSIGNEE). 
Process  for  Removal  of  Inorganic  and  Organic 
Matter  from  Waste  Water  Systems, 
W72-0950O  5D 

RESEARCH  INST.  OF  VETERINARY 
MEDICINE,  BRNO  (CZECHOSLOVAKIA). 

Determination  of  Environmental  Radioactivity 
by  Liquid-Scintillation  Spectrometry, 
W72-09448  5A 


RESOURCES  FOR  THE  FUTURE,  INC., 
WASHINGTON,  D.C.;  AND  CALIFORNIA 
UNIV.,  RIVERSIDE.  DEPT.  OF  ECONOMICS. 

Economics  and  the  Environment,  A  Materials 

Balance  Approach, 

W72-09139  6A 

REX  CH AINBELT  INC.,  MILWAUKEE.  WIS. 
A  Mathematical  Model  of  a  Final  Clarifier. 
W72-09382  5D 

REYNOLDS  INTERNATIONAL,  INC., 

RICHMOND,  VA.  (ASSIGNEE). 
Method  of  and  Apparatus  for  Skimming  Flot- 
sam from  the  Surface  of  a  Body  of  Water, 
W72-09499  5G 

RHODE  ISLAND  UNIV.,  KINGSTON. 
GRADUATE  SCHOOL  OF  OCEANOGRAPHY. 

Arsenate  in  the  Western  North  Atlantic  and 

Adjacent  Regions, 

W72-09249  5A 

RHODE  ISLAND  UNIV.,  KINGSTON.  WATER 
RESOURCES  CENTER. 

The  Rhode  Island  Water  Resources  Research 

Program,  Seventh  Annual  Report. 

W72-09200  9D 

RHODIA  INC.,  NEW  BRUNSWICK,  N.J.  DEPT. 
OF  ANALYTICAL  CHEMISTRY. 

Determination  of  Carbetamide  Residues  and  its 

Aniline  Metabolite, 

W72-09316  5  A 

RICE  UNIV.,  HOUSTON,  TEX. 

Biological  Factors  in  Aerator  Performance, 
W72-09602  5D 

RIJKSWATERSTAAT,  THE  HAGUE 
(NETHERLANDS).  DIRECTORATE  FOR 
WATER  MANAGEMENT  AND  HYDRAULIC 
RESEARCH. 

Ice  Cover  Formation  and  Associated  Hydro- 
Dynamic  Effects  in  the  Lower  Part  of  the  River 
Rhine, 
W72-09634  2C 

ROBERT  A.  TAFT  SANITARY  ENGINEERING 
CENTER,  CINCINNATI,  OHIO. 

Research  on  Algal  Odor, 

W72-09694  5F 

ROCHESTER  UNIV.,  N.Y.  DEPT.  OF 
PHYSIOLOGY. 

Partial  Pressure  of  Gases  Dissolved  at  Great 

Depth, 

W72-09537  IB 

ROSENSTIEL  SCHOOL  OF  MARINE  AND 
ATMOSPHERIC  SCIENCES,  MIAMI,  FLA. 
Catches  of  Postlarval  White  Shrimp,    Penaeus 
setiferus'  (Linn.),  and  Brown  Shrimp,  P.  az 
tecus  ives,  and  Temperature  and  Salinity  Ob- 
servations in  Vermilion  Bay,  Louisiana,  March 
1963  to  April  1967, 
W72-09674  2L 

ROTTERDAMS  H AVENREDMIGINGEN 
TRANSPORT  (NETHERLANDS). 

Separator  for  Nonmiscible  Liquids, 
W72-09509  5G 

RUTGERS  -  THE  STATE  UNTV.,  NEW 

BRUNSWICK,  N  J. 
Aeration  Systems  for  Large  Navigable  Rivers, 
W72-09196  5G 
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RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N.J.  DEPT.  OF 
BACTERIOLOGY. 

Growth  of  Obligate  Autotrophic  Bacteria  on 
Glucose  in   a  Continuous   Flow-Through   Ap- 
paratus, 
W72-09318  5C 

SALFORD  UNTV.  (ENGLAND). 

Analysis  of  Small  Quantities  of  Saccharides  in 
Aqueous  Effluents, 


W72-09419 


5A 


SAN  FRANCISCO  ENERGY  RESEARCH  LAB., 
CALIF. 

Numerical  Methods  for  Determining  Stream- 
lines and  Isopressures  for  Use  in  Fluid-Flow 
Studies, 
W72-09754  2F 

SANDERS  ASSOCIATES,  INC.,  NASHUA,  N.H. 

(ASSIGNEE). 
Apparatus  for  Reoxygenating  a  Body  of  Water, 
W72-09503  5G 

SARGENT  AND  LUNDY,  INC.,  CHICAGO,  DLL.; 
AND  ALLEGHENY  POWER  SERVICE  CORP., 
GREENSBURG,  PA. 

The  Computer's  Role  in  Design  of  a  500-KV 

Transmission  Line, 

W72-09699  8C 

SASSARI  UNTV.  (ITALY).  FACULTY  OF 
MEDICAL  CHIRURGY. 

Geologic   and  Hydrologic  Study  of  Northern 
Sardinia:  Report  Number  3.  The  Provision  of 
Water  for  the  Region  of  Anglona,  (In  Italian), 
W72-09781  6D 

SCIENTIFIC  RESEARCH  INST.  OF 
HYDROMETEOROLOGICAL  INSTRUMENTS, 
LENINGRAD  (USSR). 
Information   Bulletin  on   Hydrometeorological 
Instruments  and  Investigation  Techniques  (In- 
formatsionnyye  materialy  po 

gidrometeorologicheskim  priboram  i  metodam 
nablyudeniy). 
W72-09278  7B 

SCRIPPS  INSTITUTION  OF  OCEANOGRAPHY, 
LA  JOLLA,  CALIF. 

Cyanide  Extraction  and  Electrodisposition  of 
Trace   Amounts  of  Radioactive   Silver   From 
Large  Biological  Samples, 
W72-09246  5A 


The  Statistics  of  Subsampling, 
W72-09416 


7B 


SHEFFIELD  POLYTECHNIC  (ENGLAND). 
DEPT.  OF  CHEMISTRY. 

The  Spectrofluorimetric  Determination  of  Sul- 
phide, 
W72-09253  5A 

SHELL  DEVELOPMENT  CO.,  EMERYVILLE, 
CALIF. 

Stabilization  of  Refinery  Waste  Water  with  the 
Activated    Sludge    Process:    Determination   of 
Design  Parameters, 
W72-09593  5D 

SHELL  OIL  CO.,  NEW  YORK.  (ASSIGNEE). 
Oil  Spill  Removal  Method, 
W72-09510  5G 


SLOVENSKA  AKADEMIE  VIED,  BRATISLAVA 
(CZECHOSLOVAKIA).  GEOLOGICKE 
LABORATORIUM. 

Determination  of  Antimony  in  Geological 
Materials  by  Atomic  Absorption  Spectrometry, 
W72-09328  5A 

SNOWY  MOUNTAINS  HYDRO-ELECTRIC 
AUTHORITY,  COOMA  (AUSTRALIA). 

Water  Quality  Records  of  the  Snowy  Moun- 
tains Region,  Australia. 
W72-09770  7C 

Catalogue  of  Meteorological  Data  of  the  Snowy 
Mountains  Region,  Australia. 

W72-09771  7C 

SODL  CONSERVATION  SERVICE,  LINCOLN, 
NEB. 

Role  of  the  Soil  Conservation  Service  in  Design 
of  Feedlot  Waste  Management  Facilities, 
W72-09149  5G 

SOIL  CONSERVATION  SERVICE, 
WASHINGTON,  D.C. 

Tallulab  Creek  Watershed  (Long  Creek  Por- 
tion), North  Carolina  (Draft  Environmental  Im- 
pact Statement). 
W72-09475  8A 

Hitson,    C    and    L    and  Washburn    Draws, 

Watershed,  Texas  (Draft  Environmental  Im- 
pact Statements). 

W72-09476  4B 

SOUTH  AFRICAN  PULP  AND  PAPER 
INDUSTRIES,  LTD.,  ENSTRA  MILL. 

The  Use  of  Sewage  Effluent  at  South  African 

Pulp   and   Paper  Industries'   Enstra   Bleached 

Kraft  Mill, 

W72-09399  5D 

SOUTHEASTERN  MASSACHUSETTS  UNTV., 
NORTH  DARTMOUTH.  DEPT.  OF  BIOLOGY. 

Uptake,    Assimilation,    and     Loss    of    DDT 

Residues  by  Euphausia  pacifica,  A  Euphausid 

Shrimp, 

W72-09519  5C 

SOUTHERN  METHODIST  UNIV.,  DALLAS, 
TEX.  STATISTICS  LAB. 

On  Bias  Reduction  in  Estimation, 

W72-09358  7C 

SOUTHWEST  RESEARCH  INST.,  SAN 
ANTONIO,  TEX. 

The  Potential  Contribution  of  Desalting  to  Fu- 
ture Water  Supply  in  New  Mexico, 
W72-09306  3A 

SPECTRAL  IMAGING,  INC.,  CONCORD, 
MASS. 

Hadamard -Trans form    Spectrometry:    A    New 

Analytical  Technique, 

W72-09418  2K 

STANDARD  BRANDS  CHEMICAL 

INDUSTRIES,  INC.,  DOVER,  DEL.  (ASSIGNEE). 
Flocculation  of  Particles  Dispersed  in  Aqueous 
Media  and  Flocculants  Used  Therein, 
W72-09505  5D 

STANFORD  UNIV.,  PACIFIC  GROVE,  CALIF. 
HOPKINS  MARINE  STATION. 

DDT  Residues  in  Salinas  River  Sediments, 
W72-09313  5B 

Effects  of  Petroleum  Fractions  on  the  Early 

Development  of  a  Sea  Urchin, 

W72-09677  5C 


STATE  ELECTRICITY  COMMISSION  OF 
VICTORIA,  (AUSTRALIA).  HYDROLOGY, 
CIVIL  AND  ARCHITECTURAL  DEPT. 

Hazelwood   Power  Station   -  Data  Collection 
and  Analysis  of  Cooling  Pond  Performance, 
W72-09737  5D 

STATE  UNTV.  COLL.,  PLATTSBURGH,  N.Y. 
Ecology  of  the  Epipelic  Algal  Communities  in 
Marion  Lake,  British  Columbia, 
W72-09681  5C 

STATE  UNTV.  OF  NEW  YORK,  ALBANY. 

Experimental  Studies  of  Freezing,  Wake  Ef- 
fect, and  Breakup  of  Freely  Suspended  Super- 
cooled Water  Drops, 
W72-09204  2B 


Theory  of  Hail  Growth, 
W72-09205 


2B 


Estimation  of  the  Occurrence  of  Hail  and  Hail- 
stone Sizes, 
W72-09206  2B 


An  Optical  Lightning  Detector, 
W72-09208 


2B 


Large  Vertical  Wind  Tunnel  for  Hydrometeor 

Studies, 

W72-09210  2B 

Design,  Construction  and  Testing  of  the  Drop- 

sonde, 

W72-09211  2B 

Charging  of  Droplets  by  Impulse  Corona, 
W72-09212  2B 

Field-Enhanced      Propagation      of      Positive 
Streamers  and  Implications  to  Electrically  In- 
fluenced Droplet  Coalescence, 
W72-09213  2B 

Submicroscopic    Aerosols    from     Electrically 

Stressed  Water  Surfaces, 

W72-09214  2B 

Miniature  Whirlwinds  Produced  in  the  Labora- 
tory by  High- Voltage  Electrical  Discharges, 
W72-09216  2B 

Eyewitness    Tornado    Observations    Obtained 
with  Telephone  and  Tape  Recorder, 
W72-09217  2B 

Point      Discharge      Current      in      Blackwell, 
Oklahoma,  June  1969  -  September  1970, 
W72-09218  2B 

STATE  UNTV.  OF  NEW  YORK,  ALBANY. 
ATMOSPHERIC  SCIENCES  RESEARCH 
CENTER. 

Experiments  on  the  Generation  of  Raindrop- 
Size  Distributions  by  Drop  Breakup, 
W72-09203  2B 

Effect  of  Electric  Field  on  Charge  Separation 

by    the    Falling    Precipitation    Mechanism    in 

Thunderclouds, 

W72-09215  2B 

Mountain-Peak     Potential-Gradient     Measure- 
ments and  the  Andes  Glow, 
W72-09219  2B 

Airborne  and  Ground  Measurements  of  the  At- 
mospheric Potential  Gradient  During  a  Solar 
Eclipse, 
W72-09220  2B 
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Considerations    Regarding    Solar    and    Lunar 
Modulation   of   Geophysical   Parameters,    At- 
mospheric Electricity  and  Thunderstorms, 
W72-09221  2B 

STATE  UNIV.  OF  NEW  YORK,  ALBANY. 
DEPT.  OF  ATMOSPHERIC  SCIENCES. 

The  Seeding  of  Ice  Saturated  Layers  in  the  At- 
mosphere: A  Computational  Study, 
W72-09207  2B 

The  Design,  Construction,  and  Use  of  an  Ice 
Crystal  Counter  for  Ice  Crystal  Cloud  Studies 
by  Aircraft, 
W72-09209  2B 

STATE  UNIV.  OF  NEW  YORK,  ALBANY. 
RESEARCH  FOUNDATION. 

Structure    and    Modification    of    Clouds    and 

Fogs, 

W72-09201  2B 

STATE  UNIV.  OF  NEW  YORK,  BUFFALO. 
DEPT.  OF  CHEMISTRY. 

Selectivity   of   Cyclic   Polyether  Type  Liquid 

Membrane  Electrodes, 

W72-09415  5  A 

STATE  UNIV.  OF  NEW  YORK,  STONY 
BROOK.  MARINE  SCIENCES  RESEARCH 
CENTER. 

Polychlorinated  Biphenyls  and  DDT  Alter  Spe- 
cies Composition  in  Mixed  Cultures  of  Algae, 
W72-09680  5C 

STATE  UNIV.  OF  NEW  YORK,  SYRACUSE. 
COLL.  OF  FORESTRY. 

The    Characteristics    of    Residues    in    Spent 

Chlorination  Liquor, 

W72-09592  5D 

STOCKHOLM  UNIV.  (SWEDEN). 
INSTITUTIONEN  FOR  BIOKEMI. 

Mutagenic    Effect    of    TCDD    On    Bacteria 

Systems, 

W72-09338  5C 

STONE  AND  WEBSTER  ENGINEERING  CORP., 

BOSTON,  MASS.  (ASSIGNEE). 
Evaporation-Reverse  Osmosis  Water  Desalina- 
tion System, 
W72-09506  3A 

SUN  OIL  CO.,  MARCUS  HOOK,  PA. 

Simple    Device    for    Introduction    of    Mass 
Calibrant    into    a    Gas    Chromatograph-Mass 
Spectrometer  System, 
W72-09323  2K 

SYDNEY  UNIV.  (AUSTRALIA).  DEPT.  OF  SOIL 
SCIENCE. 

A  Test  of  the  Uniqueness  of  the  Soil  Moisture 
Characteristic  During  Transient,  Nonhysteretic 
Flow  of  Water  in  a  Rigid  Soil, 
W72-09183  2G 

TEHRAN  UNIV.  (IRAN).  DEPT.  OF 
ENVIRONMENTAL  HEALTH. 

Investigation  and  Measurement  of  Radium  in 

Ramsar  Mineral  Water, 

W72-09266  5B 

TELEDYNE  ISOTOPES,  PALO  ALTO,  CALD7. 
PALO  ALTO  LABS. 

Infill  of  Nuclear  Rubble  Chimneys  by  Ground 

Water, 

W72-09617  4B 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 

Soil   Stabilization:    A    Mission    Oriented    Ap- 
proach, 
W72-09193  8D 


TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  CHEMISTRY. 

Lanthanide  Shift  Reagents  as  an  Aid  in  the 

NMR  Analysis  of  the  Normal  Alcohols  C6  to 

Cll, 

W72-09347  5A 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
INST.  OF  STATISTICS. 

Introduction  of  Risk  and  Uncertainty  Concepts 

to  Optimization  of  Water  Resources  System 

Design, 

W72-09290  6A 

The    Development    of    a    Model   to    Evaluate 
Hydrologic  Risk  in  a  Water  Resource  System, 
W72-09291  6A 

The   Development    of   a    Model   to    Evaluate 

Hydrologic  Risk  in  Water  Resources  System 

Design, 

W72-09292  6A 

A    Comparison    of    Stochastic    Linear    Pro- 
gramming and  Simulations  for  the  Evaluation 
of    Hydrologic    Economic    Risks    in    Water 
Resources  System  Design, 
W72-09293  6A 

The  Effect  of  Risk  Taking  by  Users  of  Irriga- 
tion Water, 
W72-09294  6A 

Risk  Programming:  An  Aid  in  the  Planning  of  a 

Reservoir  -  Irrigation  System, 

W72-09295  6A 

TEXAS  UNIV.,  AUSTIN.  COLL.  OF 
ENGINEERING. 

Algal  Influences  on  Dieoff  Rates  of  Indicator 

Bacteria, 

W72-O9590  5D 

TEXAS  UNIV.,  AUSTIN.  DEPT.  OF  ZOOLOGY. 

Species      and      Individual      Productivity      in 

Phytoplankton  Communities, 

W72-09239  SC 

THORODDSEN  AND  PARTNERS,  REYKJAVIK 
(ICELAND). 

Calculation  of  Frazil  Ice  Production, 
W72-09629  2C 

TOKYO  UNIV.  (JAPAN).  FISHERIES  INST. 
Automatic  Monitoring  Method  Using  Biological 
Concentration    for   Marine    Radioactive   Con- 
tamination, 
W72-09454  5A 

TOKYO  UNIV.  OF  EDUCATION  (JAPAN).  INST. 
FOR  OPTICAL  RESEARCH. 

Gas-Solid  Chromatography   of  Organic  Com- 
pounds using  Steam  as  the  Carrier  Gas, 
W72-09566  5A 

TSENTRALNYI 

NAUCHNO-ISSLEDOVATELSKII INSTITUT 
KURORTOLOGH  I  FIZIOTER APII,  MOSCOW 

(USSR). 
Nitrogen  Thermal  Waters  of  the  USSR  (Azot- 
nyye  termy  SSSR), 
W72-09645  2F 

UKRAINIAN  RESEARCH  INST.  OF  THE  FISH 
INDUSTRY ,  KIEV  (USSR). 

Causes  of  Number  Variation  in  Replenishment 

of  the  Kakhovka  Reservoir  Carp  School,  (In 

Russian), 

W72-09202  2H 


UKRAINSKH  NAUCHNO-ISSLEDOVATELSKII 
INSTITUT  FIZIOLOGII  RASTENII,  KIEV 

(USSR). 
Daily  Dynamics  of  Transpiration  of  Upper  and 
Lower       Sides       of       Leaves       in       Some 
Monocotyledonous  and  Dicotyledonous  Plants, 
(In  Ukrainian), 
W72-09785  2D 

UMEA  UNIV.,  (SWEDEN).  DEPT.  OF 
ANALYTICAL  CHEMISTRY. 

Organic  Radical-Ion  Salts  as  Selective  Elec- 
trochemical Sensors, 
W72-09366  5A 

UNION  CARBIDE  CORP.,  SOUTH 
CHARLESTON,  W.  VA.  CHEMICALS  AND 
PLASTICS. 

Burner  Memory  Following  Atomic  Absorption 
Spectrophotometric    Analysis    of    Moderately 
Volatile  Organometallic  Complexes, 
W72-09247  5A 

UNION  CARBIDE  CORP.,  TONAWANDA,  N.Y. 
LINDE  DIV. 

Activated  Sludge  Processing. 

W72-09389  5D 

UNIVERSITY  COLL.,  LONDON  (ENGLAND). 

Filtration  of  Water  and  Wastewater, 
W72-09393  5D 

UNIVERSITY  COLL.  OF  NORTH  WALES, 
MEN  Al  BRIDGE.  MARINE  SCIENCE  LABS. 
The    Seasonal   Selection   by   Temperature   of 
Heterotrophic  Bacteria  in  an  Intertidal  Sedi- 
ment, 
W72-09350  5C 

UNIVERSITY  COLL.  OF  WALES, 

ABERYSTWYTH.  DEPT.  OF  BIOCHEMISTRY; 

AND  UNIVERSITY  COLL.  OF  WALES, 

ABERYSTWYTH.  DEPT.  OF  AGRICULTURAL 

BIOCHEMISTRY. 

Effects  of  Organochlorine  Insecticides  on  Bac- 
terial Growth,  Respiration  and  Viability, 
W72-09361  5C 

UNIVERSITY  OF  SOUTH  FLORIDA,  TAMPA. 
DEPT.  OF  BIOLOGY. 

Animal-Sediment    Relations    and    Community 

Analysis  of  a  Florida  Estuary, 

W72-09177  5C 

UNIVERSITY  OF  SOUTHERN  CALIFORNIA, 
LOS  ANGELES.  DEPT.  OF  CHEMISTRY. 

The  Role  of  the  Diffuse  Layer  in  Water-In-Oil 

Microemulsions, 

W72-09335  5A 

UNIVERSITY  OF  THE  PANJAB,  LAHORE 
(PAKISTAN).  DEPT.  OF  BOTANY. 

The  Responses  of  Molinia  Caerulea  and  Erica 
tetralix  to  Soil  Aeration  and  Related  Factors. 
ID.  Effects  of  Different  Gas  Concentrations  on 
Growth  in  Solution  Culture;  and  General  Con- 
clusions, 
W72-09572  21 

UNIVERSITY  OF  THE  SOUTH  PACD7IC,  SUVA 
(FIJI).  SCHOOL  OF  NATURAL  RESOURCES. 

Influence  of  Soil  Water  Matric  Potential  and 
Hydraulic  Conductivity  on  the  Germination  of 
Rape  (Brassica  napus  L.), 
W72-09780  3F 
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UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEPT.  OF  BIOPHYSICS. 

Light-Induced    Inhibition    of    Respiration    in 

DCMU-Poisoned  Chlorella  by  Photosystem  I 

Activity, 

W72-09178  5C 

UNIVERSITY  OF  WESTERN  ONTARIO, 
LONDON.  DEPT.  OF  MATHEMATICS. 

Best  Linear  Unbiased  Estimates  of  the  Parame- 
ters  of   the    Logistic    Distribution    Based    on 
Selected  Order  Statistics, 
W72-09348  7C 

UTAH  STATE  UNIV.  FOUNDATION,  LOGAN. 

Extending   the   Utility    of   Non-Urban   Water 

Supplies, 

W72-09525  6B 

VIRGINIA  POLYTECHNIC  DNST.  AND  STATE 
UNIV.,  BLACKSBURG.  ANAEROBE  LAB. 

Factors  Involved  in  the  Isolation  of  Clostridium 

Perfringens, 

W72-09370  5A 

VIRGINIA  POLYTECHNIC  BSST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF  BIOLOGY 
AND  VWGINIA  POLYTECHNIC  INST.  AND 
STATE  UNIV.,  BLACKSBURG.  CENTER  FOR 
ENVIRONMENTAL  STUDIES. 
The  Effects  of  pH,  Solubility  and  Temperature 
upon  the  Acute  Toxicity  of  Zinc  to  the  Bluegill 
Sunfish  (Lepomis  Macrochirus  raf.), 
W72-09679  SC 

VIRGINIA  POLYTECHNIC  ESST.  AND  STATE 
UNIV.,  BLACKSBURG.  WATER  RESOURCES 
RESEARCH  CENTER. 

Water  Resources  Research  in  Virginia,  Annual 

Report  for  Fiscal  Year  1971. 

W72-09199  9D 

VSESOYUZNYI 

NAUCHNO-ISSLEDOVATELSKH  INSTITUT 
AGROLESOMELIORATSH,  MOSCOW  (USSR). 
Moisture  Content  of  Hummocky  Sands  Under 
Pine    Plantings    in    the    Middle    Don    Region 
(Vlazhnost'bugristykh  peskov  pod   sosnovymi 
nasazhdeniyami  na  srednem  Donu), 
W72-09749  2G 

VSESOYUZNYI 

NAUCHNO-ISSLEDOVATELSKH  INSTITUT 
GIGIENI I TOKSHCOLOGH  PESTITSIDOV, 
KIEV  (USSR). 

Effects  of  Pesticides  on  the  Life  of  a  Water 

Body   (K    voprosu    o   vliyanii   pestitsidov   na 

zhizn'  vodoyema), 

W72-09651  5C 

VSESOYUZNYI 

NAUCHNO-ISSLEDOVATELSKH  INSTITUT 
MINERALNOGO  SYRYA,  MOSCOW  (USSR). 
New    Genetic    Type    of    Tin    Placers    in    the 
Northeastern        Yakutsk        ASSR        (Novyy 
geneticheskiy    tip    olovonosnykh    rossypey    v 
Severo-Vostochnoy  Yakutii), 
W72-09283  2J 

WARF  INST.,  INC.,  MADISON,  WIS. 

Natural  Carbon  Sources,  Rates  of  Replenish- 
ment, and  Algal  Growth, 
W72-09168  5C 

WASHINGTON,  STATE  UNIV.,  PULLMAN. 

Long-Run  Costs  and  Policy  Implication  of  Ad- 
justing to  a  Declining  Water  Supply  in  Eastern 
Washington, 
W72-09148  4B 


WASHINGTON  STATE  WATER  RESEARCH 
CENTER,  PULLMAN. 

A  Water  Planning  Concept  for  the  State  of 

Washington. 

W72-09308  6D 

WASHINGTON  UNIV.,  SEATTLE.  CENTER 
FOR  QUANTITATIVE  SCIENCE  IN 
FORESTRY,  FISHERIES  AND  WILDLIFE. 
Ecological  Dynamics  of  Watersheds, 
W72-09565  2A 

WASHINGTON  UNIV.,  SEATTLE.  COLL.  OF 
FISHERIES;  AND  WASHINGTON  UNIV., 
SEATTLE.  LAB.  OF  RADIATION  ECOLOGY. 

Columbia  River  Studies,  Annual  Progress  Re- 
port 1970-1971, 
W72-09670  5C 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
OCEANOGRAPHY. 

Release    of    Dissolved    Organic    Matter   from 
Natural  Populations  of  Marine  Phytoplankton, 
W72-09363  5C 

Voltammetric    Measurement    of    Zinc    in    the 
Northeastern  Tropical  Pacific  Ocean, 
W72-09413  5A 

WASHINGTON  UNIV.,  SEATTLE.  DEPT.  OF 
ZOOLOGY. 

Nutrients  and  Phytoplankton  in  Lake  Washing- 
ton, 
W72-09167  5C 

WASHINGTON  UNIV.,  SEATTLE.  INST.  FOR 
FOOD  SCIENCE  AND  TECHNOLOGY. 

Effects  of  Incubation  Temperature  on  the  Salt 

Tolerance  of  Salmonella, 

W72-09371  5C 

WASHINGTON  UNIV.,  SEATTLE.  LAB.  OF 
RADIATION  ECOLOGY. 

The    Rate    of    Loss    of    Mercury    by    Pacific 

Oysters, 

W72-09667  5A 

WATER  POLLUTION  RESEARCH  LAB., 
STEVENAGE  (ENGLAND). 

The    Determination    of    Nitrilotriacetic    Acid 
(NTA)  In  Sewage  and  Sewage  Effluent, 
W72-09251  5  A 

WATER  RESOURCES  COUNCIL, 
WASHINGTON,  D.C. 

Coordination   Directory   for   Planning   Studies 

and  Reports,  August  1971. 

W72-09273  6E 

WATER  RESOURCES  ENGINEERS,  INC., 
WALNUT  CREEK,  CALD7. 

Mathematical    Models    for   the    Prediction    of 
Thermal  Energy  Changes  in  Impoundments. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States— now  and  in  the  future. 
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FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Rioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 

iii 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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|.  NATURE  OF  WATER 

LB.  Aqueous  Solutions  and 
Suspensions 


VISCOSITY  AND  CONDUCTIVITY  STUDIES, 

iliami  Univ.,  Fla. 

V.  Drost-Hansen,  and  L.  Korson. 

'or  sale  by  the  Superintendent  of  Documents,  U. 

!.  Government  Printing  Office,  Washington,  D.  C. 

0402  Price  $0.50.  Office  of  Saline  Water  Research 

nd  Development  Progress  Report  No.  349,  Aug. 

968.  74  p,  32  fig,  8  tab,  69  ref,  4  append.  OSW  14- 

1-0001-461. 

)escriptors:  'Viscosity,  'Conductivity,  'Aqueous 
olutions,  'Saline  water  systems,  Temperature, 
Vner  properties,  Electrolytes,  Sodium  chloride, 
odium  sulfate. 

dentifiers:  Methanol,  Ethanol,  n-Propanol,  n-Bu- 
inol,  n-Pentanol,  n-Hexanol,  t-Butanol,  Potassi- 
m  chloride. 

'iscosity  and  conductivity  studies  were  made  on 
rater  and  aqueous  solutions.  Viscosity  measure- 
tents  were  made  on  water,  dilute  aqueous  solu- 
ons  of  the  lower  normal  aliphatic  alcohols,  sodi- 
m  chloride  and  sodium  sulfate.  Two  procedures 
.ere  followed.  Initial  measurements  were  made 
mploying  the  standard,  manual  timing  technique; 
ais  was  subsequently  superseded  by  instrumenta- 
ion  which  included  a  highly  precise,  semi-auto- 
latic  device.  Apparent  (Arrhenius)  energy  of  ac- 
vation  values  for  viscous  flow  of  water  have 
een  determined  at  temperatures  ranging  from  8  to 
0  deg.  C  in  one  degree  increments.  This 
epresents  the  most  precise  energy  of  activation 
ata  for  water  ever  reported.  As  a  result,  a  func- 
ion  which  represents  the  viscosity  of  pure  water 
t  all  temperatures  within  this  region  has  been 
roduced.  The  viscosity  experiments  on  the  lower 
liphatic  alcohols  were  undertaken  to  provide  data 
pparently  not  available  in  the  literature.  Measure- 
lents  have  been  made  on  t-butyl  alcohol  in  aque- 
us  solutions.  Very  careful  measurements  have 
een  made  on  the  viscosity  of  dilute  sodium 
hloride  solutions.  The  viscosity  of  a  dilute  solu- 
ion  of  sodium  sulfate  has  been  measured.  Con- 
uctivity  measurements  made  by  very  careful, 
poinl-by -point'  determinations,  have  tended  to 
uggest  the  existence  of  thermal  anomalies.  Some 
vidence  for  anomalies  was  also  obtained  in  the 
ontinuous  runs.  If  the  effect  is  real  it  is  undoub- 
edly  of  very  small  magnitude.  Whether  or  not  this 
ffect  is  related  to  a  bulk  property  of  the  elec- 
rolyte  solution  studied  or  is  perhaps  a  manifesta- 
ion  of  a  specific,  electrode-electrolyte  process 
which  may  be  particularly  sensitive  to  structural 
hanges  of  water  adjacent  to  the  interface) 
emains  to  be  determined.  Measurements  have 
lso  been  made  of  the  conductivity  of  dilute  elec- 
rolyte  solutions  in  mixed  solvents.  So  far,  mea- 
urements  have  been  made  primarily  in  the 
resence  of  methyl  alcohol  as  the  non-electrolyte. 
OSW) 
V72-09920 

12.  WATER  CYCLE 
1A.  General 


l  MODIFIED  CATCHMENT  MODEL  OF  THE 
PPER  TAIERI  RIVER,  OTAGO,  NEW  ZEA- 
-AND, 

Iston   Univ.,   Birmingham   (England).   Dept.   of 

"ivil  Engineering. 

'.  Hutchinson,  and  I.  Simmers. 

ournal  of  Hydrology  (New  Zealand),  Vol  10,  No 

,p2-21,  1971.  3  fig,  1  tab,  7  ref ,  append. 

)escriptors:  'Model  studies,  'Water  yield,  'Rain- 
all-ruaoff  relationships,  'Data  collections, 
ilathematical  models,  Statistical  models,  Regres- 
ion  analysis,  Correlation  analysis,  Runoff 
orecasting,  Simulation  analysis, 
dentifiers:  'New  Zealand,  'Taieri  River  (N.Z.). 


Because  it  is  often  not  possible  to  collect  data 
which  are  ideal  for  use  with  mathematical 
catchment  models,  it  is  a  useful  exercise  to  deter- 
mine whether  the  type  of  data  commonly  available 
can  be  employed  in  a  model.  These  conditions  can 
be  found  in  the  Upper  Taieri  River  catchment, 
Otago,  New  Zealand,  which  possesses  the  disad- 
vantages, as  far  as  digital  simulation  is  concerned, 
of  its  size  of  233  square  miles,  its  varied  physical 
and  hydrological  characteristics,  and  its  lack  of 
adequate  data.  Estimating  runoff  from  rainfall  by  a 
simple  correlation  and  regression  gives  results  of 
limited  value  in  this  area.  Using  a  modified  model 
to  predict  runoff,  the  correlation  is  increased  for 
all  months  except  two.  Even  when  the  data  are  far 
from  ideal,  it  is  worthwhile  to  develop  and  use  a 
mathematical  catchment  model  for  the  prediction 
of  runoff,  as  this  has  proved  more  useful  than  the 
simple  methods.  However,  in  this  instance  the 
final  results  fall  short  of  what  is  desired  for  water 
resources  assessment  purposes.  (Knapp-USGS). 
W72-09874 


LOW  FLOW  CHARACTERISTICS  ON  THREE 
ROCK  TYPES  OF  THE  EAST  COAST,  AND 
THE  TRANSLATION  OF  SOME  REPRESENTA- 
TIVE BASIN  DATA, 

Ministry  of  Works,  Napier  (New  Zealand).  Water 

and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-09875 


COMPUTATION     MODEL     FOR     RADIATIVE 
FLUXES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Geography. 

J.  E.  Hay. 

Journal  of  Hydrology  (New  Zealand),  Vol  10,  No 

1,  p  36-48, 1971.  1  fig,  1  tab,  16  ref. 

Descriptors:  'Solar  radiation,  'Evapotranspira- 
tion,  'Mathematical  models,  Regression  analysis, 
Statistics,  Statistical  models,  Heat  balance,  Ener- 
gy budget,  Heat  budget,  Hydrologic  cycle,  Soil 
moisture,  Climatology,  Meteorology. 
Identifiers:  'Radiation  balance,  New  Zealand. 

A  model  is  described  which  enables  the  monthly 
mean  intensites  of  the  component  fluxes  of  the 
radiation  balance  to  be  computed.  Standard  cli- 
matological  (screen-height  temperature  and  hu- 
midity and  the  cloud  amount)  and  locational  (both 
spatial  and  temporal)  data  are  the  basic  inputs  to 
the  model.  An  accuracy  analysis,  in  which  com- 
puted and  instrumentally  observed  values  are 
compared,  indicates  that  the  accuracies  of  the  two 
methods  are  comparable.  The  benefits  of  knowing 
the  intensities  of  the  individual  and  net  radiative 
fluxes  in  hydrological  research  are  reviewed.  The 
ability  of  the  model  to  produce  values  of  the  direct 
and  diffuse  shortwave  fluxes  means  that  the 
values  valid  for  horizontal  surfaces  may  be  cor- 
rected to  take  local  site  characteristics  into  ac- 
count. Thus  the  model  has  an  application  on  both 
the  regional  and  basin  scales.  (Knapp-USGS) 
W72-09876 


WATER  RESOURCES  INVESTIGATIONS  IN 
NORTH  CAROLINA,  1969. 

Geological  Survey,  Washington,  D.C. 

Available  Free  on  request  to  USGS,  Washington, 
DC  20242.  Geological  Survey  Report  of  Investiga- 
tions Folder,  1  sheet,  1969.  5  fig,  1  map,  2  tab. 

Descriptors:  'Water  resources,  'Investigations, 
'North  Carolina,  'Inter-agency  cooperation,  Sur- 
veys, Planning,  Hydrologic  data,  Basic  data  col- 
lections, Streamflow,  Groundwater,  Precipitation 
(Atmospheric),  Runoff,  On-site  investigations, 
Water  temperature,  Sediment  transport,  Water 
quality,  Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 


Water  resources  studies  in  North  Carolina  are 
summarized.  A  selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  181  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  82  groundwater  observation  wells; 
and  95  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
mean  annual  precipitation,  average  annual  runoff, 
and  the  dissolved  solids  in  ground  and  surface 
waters.  A  map,  scale  25  mi  to  the  inch,  shows  by 
symbols,  numbers,  and  colored  outline  the 
hydrologic  data  network  and  investigations  in 
North  Carolina  in  January  1969.  (Woodard-USGS) 
W72-10256 


ANALYSIS      OF      RESIDUAL      HYDROLOGIC 
STOCHASTIC  PROCESSES, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
S.  J.  Kareliotis,  and  V.  T.  Chow. 
Journal  of  Hydrology,  Vol  15,  No  2,  p  113-130, 
February  1972. 12  fig,  7  ref.  OWRR  A-029-ILL  (5). 

Descriptors:  'Stochastic  processes,  'Model  stu- 
dies, 'Statistical  models,  'Mathematical  models, 
Water  balance,  Time  series  analysis,  Synthetic 
hydrology,  Simulation  analysis,  Systems  analysis. 
Identifiers:  'Stochastic  models. 

After  the  trend  and  periodicity  components  are 
removed  from  a  hydrologic  process,  the  remaining 
components  are  defined  as  the  residual  hydrologic 
processes.  Hydrologic  watershed  systems  consist 
mainly  of  the  stochastic  processes  of  precipita- 
tion, runoff,  evapotranspiration,  and  watershed 
storage,  and  are  related  by  the  water  balance  equa- 
tion. The  residual  hydrologic  stochastic  processes 
of  the  watershed  system  are  treated  as  a  multiple 
time  series.  They  may  be  analysed  by  the  cross- 
spectrum  and  partial  cross-spectrum  theory  to 
determine  the  correlation  structure  of  the 
processes  involved.  The  method  of  analyses  was 
applied  to  monthly  data  from  the  upper  Sangamon 
River  basin  above  Monticello  in  east  central  Il- 
linois. A  set  of  models  for  the  residual  hydrologic 
stochastic  processes  of  the  watershed  were  ob- 
tained and  then  used  to  form  a  stochastic  model 
which  may  be  employed  to  generate  stochastic 
streamflows.  (Knapp-USGS) 
W72-10268 


A  STOCHASTIC  MODEL  OF  RUNOFF-PRODU- 
CING RAINFALL  FOR  SUMMER  TYPE 
STORMS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10270 


HYDROSIM  -COMPUTERIZED  GRAPHICAL 
STREAM  HYDROGRAPH  SIMULATION, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
D.E.Dunn. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  589,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Montana  Water  Resources 
Research  Center  Report  No.  22,  December  1971. 
26  p,  1  fig,  2  ref.  Project  No.  OWRR  A-048-MONT 
(1). 

Descriptors:  'Hydrographs,  'Simulation,  'Com- 
puter programs,  'Hydrograph  analysis, 
Watersheds  (Basins),  Discharge  (Water). 

Drainage  basin  discharge  may  be  simulated  by 
treating  the  drainage  basin  as  a  storage-discharge 
phenomenon.  Stream  hydrograph  analysis  is  used 
to  estimate  the  position  of  a  curve  showing  the 
relationship  of  discharge  to  expected  values  of 
storage.  Hydrograph  analysis  is  also  used  to  esti- 
mate graphical  relationships  between  a  rainfall 
index  and  rainfall  recharge  of  basin  storage,  and  to 
estimate  graphical  relationships  between  a  snow- 
melt    index    and    snowmelt    recharge    of    basin 
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storage.  Snowfall  in  the  basin  is  also  estimated 
from  a  weather  index.  These  estimates  are  used  in 
conjunction  with  a  water  budget  equation  to  ap- 
proximate a  discharge  hydrograph  for  the  basin. 
The  discharge  hydrograph  is  computed  by  a  FOR- 
TRAN IV  program  called  HYDROSIM.  The  com- 
puted hydrograph  is  changed  by  trial  and  error  ad- 
justment of  the  aforementioned  graphs  until  a 
satisfactory  correspondence  between  simulated 
and  real  hydrographs  is  obtained.  (Holje-Montana) 
W72-10434 


2B.  Precipitation 


FORECASTING  TYPE  OF  PRECIPITATION, 

National   Weather  Service,   Garden   City,   N.Y. 
Eastern  Region. 
S.  E.  Wasserman. 

Available  from  NTIS  Springfield,  Va.  22151.  Price 
$3.00  paper  copy;  $0.95  microfiche.  National 
Oceanic  and  Atmospheric  Administration  Techni- 
cal Memorandum  NWS  ER-45,  January  1972. 10  p, 
4  fig,  1  tab,  4  ref. 

Descriptors:  'Precipitation  (Atmospheric), 
•Weather  forecasting,  'Meteorology,  'Climatolo- 
gy, Meteorological  data,  Model  studies, 
Methodology,  Input-output  analysis. 
Identifiers:  'Precipitation  forecasting,  Eastern 
USA. 

An  objective  technique  for  forecasting  precipita- 
tion up  to  48  hours  in  the  eastern  United  States  is 
presented.  The  method  can  be  used  to  determine  if 
the  probability  of  a  precipitation  type  is  greater 
than  80%,  between  50%  and  80%,  or  less  than 
50%.  The  procedure  can  be  automated  to  produce 
precipitation  type  forecasts  for  any  location  as  a 
by-product  of  the  operational  primitive  equation 
(PE)  model.  After  additional  data  becomes  availa- 
ble for  analysis,  the  technique  can  be  refined  if 
warranted,  so  as  to  have  a  separate  forecast 
procedure  for  each  of  many  locations,  and  to 
present  the  forecast  as  a  probability  of  occurrence 
(to  the  nearest  10%)  of  each  precipitation  type. 
Four  precipitation  types  are  considered:  (1)  liquid, 
(2)  frozen,  (3)  liquid  and  frozen  combined,  and  (4) 
freezing.  (Woodard-USGS). 
W72-09856 


PRELIMINARY  ATLAS  OF  1.0,  0.5,  AND  0.1 
PERCENT  PRECIPITATION  INTENSITIES  FOR 
EURASIA, 

Air  Force  Cambridge  Research  Labs.,  L.  G.  Han- 
scom  Field,  Mass. 

H.  A.  Salmela,  N.  Sissenwine,  and  R.  W.  Lenhard. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-736  406,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Air  Force  Cambridge 
Research  Laboratories  Environmental  Research 
Papers,  No  374  (AFCRL-71-0527),  October  1971. 
33  p,  24  fig,  1  ref. 

Descriptors:  'Rainfall  intensity,  'Precipitation  in- 
tensity,    'Tropical    regions,     'Asia,     'Duration 
curves,       Probability,       Frequency       analysis, 
Statistics,  Risks,  Climatology,  Military  aspects. 
Identifiers:  Southeast  Asia. 

Using  preliminary  statistical  relationships  between 
precipitation  intensities  averaged  over  1  -  min  du- 
rations and  commonly  available  monthly  cli- 
matological  tabulations  of  precipitation,  rainfall 
rates  for  1.0,  0.5,  and  0.1  percent  exceedances 
were  computed  for  weather  stations  over  Europe 
and  Asia  for  which  monthly  totals  and  frequency 
of  daily  precipitation  were  available  for  the 
months  of  January,  April,  July,  and  October. 
Isolines  of  intensities  were  drawn  delineating  re- 
gions of  low  and  high  rates  for  each  precipitation 
frequency.  These  rates  may  be  used  for  obtaining 
calculated-risk  design  criteria  for  military  equip- 
ment and  for  the  evaluation  of  the  probability  of 
operational  problems  when  the  intensity  of 
precipitation  equalled  or  exceeded  with  various 
low  probabilities  may  be  critical.  (Knapp-USGS) 
W72-10241 


A  PRECIPITATION  ESTIMATION  TECHNIQUE 
FOR  DEVELOPING  IOSHYETS  IN  AN  ARID 
AREA  USING  VEGETATION  AND  TOPO- 
GRAPHIC PARAMETERS, 

California  Univ.,  Los  Angeles.  Lab.  of  Nuclear 

Medicine  and  Radiation  Biology. 

S.  A.  Bamberg,  and  H.  N.  Friesen. 

Nevada    University    Desert    Research    Institute 

Research  Report,  1971.  23  p,  11  fig,  6  tab,  8  ref, 

append.  OWRR  B-038-NEV  (1). 

Descriptors:  'Isohyets,  'Rainfall,  'Topography, 
'Arid  lands,  'Vegetation  effects,  Mapping, 
Meteorological  data,  Climatology,  Statistical 
methods,  Distribution  patterns,  Nevada. 

A  technique  using  vegetation  data  was  used  for 
developing  an  isohyet  map  for  the  Hualapai  Val- 
ley, a  closed  hydrologic  basin  of  about  315  square 
miles  in  the  northwestern  Great  Basin  in  Nevada. 
In  this  basin  there  is  practically  no  climatic  data 
and  in  the  northwest  Great  Basin  there  are  too  few 
stations  for  determination  of  rainfall  on  a  detailed 
basis.  Using  a  vegetational  typing  to  represent  a 
range  in  elevation  and  precipitation,  an  initial 
mean  annual  rainfall  is  determined  for  selected 
points  on  a  grid  pattern.  This  calculated  rainfall  is 
then  modified  by  using  topographic  parameters  of 
slope,  orientation,  exposure,  and  rainfall  shadow 
effect.  The  resulting  point  determinations  of  mean 
annual  rainfall  are  smoothed  using  a  trend  surface 
analysis,  and  an  isohyetal  map  is  drawn  from  the 
smoothed  points.  The  technique  provides  an  esti- 
mated accuracy  of  one  inch  of  mean  annual 
precipitation  and  one  mile  of  resolution  on 
isohyets.  (Knapp-USGS) 
W72-10246 


THE  DETERMINATION  OF  THE  NON- 
-VOLATILE  ACIDITY  OF  RAIN  WATER  BY  A 
COULOMETRIC  PROCEDURE, 

Rome  Univ.  (Italy).  Istituto  di  Chimica  Aanlitica. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-10254 


ACID  RAIN, 

Cornell  Univ.,  Ithaca,  N.Y.  Section  on  Ecology 
and  Systems. 

For  primary  bibliographic  entry  see  Field  05B. 
W72- 10261 


A  STOCHASTIC  MODEL  OF  RUNOFF-PRODU- 
CING RAINFALL  FOR  SUMMER  TYPE 
STORMS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  06A. 

W72- 10270 


RESULTS  OF  A  DECADE  OF  OBSERVATIONS 
OF  ATMOSPHERIC  PRECIPITATION  IN  GLA- 
CIAL AND  NIVAL  AREAS  OF  THE  ZAILISKI 
ALA      TAU      (NEKOTORYYE      REZUL'TATY 
DESYATILETNIKH    NABLYUDENIY    ZA    AT- 
MOSFERNYMI  OSADKAMI  V  GLYATSIAL'NO- 
-NIVAL'NOY  ZONE  ZAILIYSKOGO  ALATAU), 
Akademiya   Nauk   Kazakhskoi   SSR,   Alma-Ata. 
Sektor  Fizicheskoi  Geografii. 
P.  A.  Sudakov,  R.  S.  Bekten'yarov,  and  S.  N. 
Nigmatulayeva. 

In:  Glyatsiologicheskiye  issledovaniya  v  Kazakh- 
stan: No  9.  Rezhim  lednikov  Kazakhstana;  Iz- 
datel'stvo  'Nauka'  Kazakhskoy  SSR,  Alma-Ata,  p 
18-27,  1971.  2  fig,  3  tab,  2  ref. 

Descriptors:  'Meteorology,  'Precipitation  (At- 
mospheric), 'Rain,  'Snow,  'Glaciers,  Orography, 
Mountains,  Slopes,  Elevation,  Streamflow,  Water 
year,  Seasonal,  Summer,  Winter,  Distribution  pat- 
terns, Fluctuations,  Precipitation  gages. 
Identifiers:  'USSR,  'Kazakhstan,  'Zailiski  Ala 
Tau,  'Glacier  nourishment,  Orographic  precipita- 
tion. 

Data  of  70  rainfall  stations  and  of  over  100  snow- 
fall stations  in  glacial  and  nival  areas  of  the  Zailiski 
Ala  Tau  range  in  east  Kazakhstan  for  the  period 


1957-69  were  used  to  study  distribution  of  annual 
and  seasonal  precipitation  in  liquid  and  solid  form, 
accumulation  of  snow  on  glaciers,  and  role  of  rain 
and  snow  in  glacier  nourishment  and  mountain 
streamflow.  Considerable  annual  fluctuations  of 
precipitation  were  recorded.  Mean  annual 
precipitation  for  the  period  of  record  was  1,170 
mm.  Maximum  precipitation  occurred  in  1965-66, 
when  total  rainfall  was  generally  280  mm  more  and 
in  the  Malaya  Almatinka  basin  almost  450  mm 
more  than  the  mean  annual  precipitation.  Least  an- 
nual precipitation  occurred  in  1961-62  and  was  162 
mm  below  the  mean  annual  value.  Mean  maximum 
and  minimum  values  observed  were  1,552  mm  and 
890  mm,  respectively.  The  highest  amount  of  rain- 
fall was  recorded  at  elevations  of  3,500-3,600  m, 
where  annual  totals  were  considerably  greater 
than  1,000  mm.  Significant  differences  between 
maximum  and  minimum  amounts  of  precipitation 
were  observed  in  summer  and  winter  periods.  (See 
also  W72-10298)  (Josef son-USGS) 
W72-10303 


2C.  Snow,  Ice,  and  Frost 


ADDITIVES  FOR  MODIFYING  THE  FROST 
SUSCEPTIBILITY  OF  SOILS,  PART  1, 

Cold  Regions  Research  and  Engineering  Lab., 
T.  W.  Lambe,  and  C.  W.  Kaplar. 
Army  Cold  Regions  Research  and   Engineering 
Laboratory  Technical  Report  123,  Pt  1,  March 
1971.41  p,9fig,  17  tab,  20  ref,  append. 

Descriptors:  'Frost  action,  'Frozen  soils,  'Soil 
aggregates,  'Frost  prevention,  'Engineering  struc- 
tures, Frost  protection,  Additives,  Soil  chemistry, 
Testing,  Waterproofing,  Methodology,  Disper- 
sion, Cement  grouting,  Resins,  Data  collections. 
Evaluation,  Laboratory  tests,  On-site  investiga- 
tions. 

Fifty-two  additives  to  reduce  the  frost  susceptivili- 
ty  of  soil  were  tested  on  25  soils.  The  theoretical 
considerations  underlying  the  choice  of  additives 
are  discussed.  The  additives  are  divided  into  five 
groups  according  to  their  action  in  soil:  (1)  void  fil- 
lers and  cements,  (2)  aggregants,  (3)  metallic  salts, 
(4)  waterproofers,  and  (5)  dispersants.  A  number 
of  additives,  especially  dispersants  and  polyvalent 
cation  salts,  merit  further  laboratory  evaluation. 
Resins  and  waterproofers  also  look  promising. 
Four  freeze-thaw  cycles  on  four  different  disper- 
sant-treated  soils  treated  in  the  laboratory  showed 
no  diminution  of  effectiveness  of  treatment.  A 
small-scale  field  test  showed  a  laboratory-proved 
dispersant  to  be  effective  under  field  conditions; 
measurements  made  over  two  seasonal  freezing 
cycles  showed  retention  of  original  effectiveness 
of  the  dispersant  treatment.  (Woodard-USGS) 
W72-09879 


GREAT  LAKES  SNOW  REDISTRIBUTION 
RESEARCH  PROJECT  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  03B. 
W72-09903 


EARLY  STAGES  OF  THE  GROWTH  OF  ICE  IN 
THE  AIR  AT  LOW  PRESSURE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Electrical  En- 
gineering. 

P.  A.  Chatterton,  and  J.  D.  Cross. 
Nature  Physical  Science,  Vol  230,  No  67,  p  91-92 
April  10, 1972. 4  fig,  6  ref. 

Descriptors:  'Ice,  'Cryology,  'Electron  microsco 
py,  'Atmospheric  pressure,  'Crystallography 
Freezing,  Electrical  studies,  Supercooling. 

Ice  formed  by  condensing  low  pressure  wate 
vapor  onto  a  surface  below  80  K  is  amorphous  ii 
structure,  and  there  is  evidence  that  the  ic 
becomes  crystalline  when  heated  to  150  K.  Optica 
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microscopes  are  severely  limited  in  depth  of  focus 
and  resolution  and  therefore  electron  microscopy 
was  used  to  observe  the  surface  structure.  In  the 
observed  range  of  temperature  and  pressure  the 
ice  can  be  formed  on  a  cold  surface  in  the 
specimen  chamber  of  a  scanning  electron 
microscope,  and  can  then  be  studied  directly  with 
the  instrument.  A  hollow  stainless  steel  stub  was 
mounted  on  a  thermally  insulating  support  on  the 
specimen  stage.  The  stub  was  cooled  by  cold 
nitrogen  gas.  Ice  formed  by  condensing  low  pres- 
sure water  vapor  at  160  K  shows  no  crystalline 
features.  Application  of  electric  fields  up  to  500 
kV/cm  has  no  influence  on  the  crystal  growth.  The 
growth  mode  of  ice  crystals  in  mesospheric  condi- 
tions differs  markedly  from  those  in  tropospheric 
conditions.  (Knapp-USGS) 
W72- 10242 


GLACIER  OF  KAZAKHSTAN  (REZHIM  LED- 
NIKOV KAZAKHSTANA). 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata. 
Sektor  Fizicheskoi  Geograf  ii. 

Glyatsiologicheskiye  issledovaniya  v  Kazakh- 
stan: No  9,  Izdatel'stvo  'Nauka'  Kazakhskoy 
SSR,  Alma-Ata,  1971. 160  p. 

Descriptors:  *Glaciers,  *Glaciation, 

•Glaciohydrology,  *Orography,  Climatology, 
Meteorology,  Heat  balance,  Radiation,  Hydrolog- 
ic  budget,  Precipitation  (Atmospheric),  Ice,  Snow, 
Firn,  Melt  water,  Ablation,  Runoff,  Streamflow 
forecasting,  Water  chemistry,  Avalanches,  Com- 
puters. 

Identifiers:  "USSR,  "Kazakhstan,  *Glacial 
geomorphology,  'Glacier  mass  budget,  Glacier 
nourishment,  Glacier  wastage,  Glacier  runoff, 
Snow  line,  Firn  line. 

This  collection  of  17  papers  examines  the  climatic 
factors  responsible  for  development  of  glacial 
processes  in  Kazakhstan.  Included  are  papers 
dealing  briefly  with  hydrologic  regime  of  glaciers 
and  their  response  to  climatic  change;  heat  balance 
and  ablation  of  ice  and  snow  on  glaciers;  precipita- 
tion and  snow  in  glacial  zones;  precipitation-ru- 
noff from  firn  fields;  chemical  composition  of  gla- 
cial melt  waters;  and  hydrologic  importance  of 
avalanche  activity.  Separate  papers  are  devoted  to 
the  geography  of  glaciers  and  to  application  of 
BESM-3M  digital  computers  to  calculation  of 
plane  and  height  coordinates  of  reference  points 
for  study  of  glacier  dynamics.  (See  also  W72-10299 
thru  W72-10303)  (Josefson-USGS) 
W72-10298 


METEOROLOGICAL  AND 

GLACIOHYDROLOGICAL  OBSERVATIONS 
ON  THE  CENTRAL  TUYUKSU  GLACH5R 
(METEOROLOGICHESKIYE  I  NEKOTORYYE 
GLYATSIOGIDROLOGICHESKIYE  NABLYU- 
DENIYA  NA  TSENTRAL'NOM  TUYUK- 
SUYSKOM  LEDNIKE), 

Akademiya   Nauk   Kazakhskoi   SSR,   Alma-Ata. 
Sektor  Fizicheskoi  Geograf  ii. 
T.  A.Shchukina. 

In:  Glyatsiologicheskiye  issledovaniya  v  Kazakh- 
stan: No  9.  Rezhim  lednikov  Kazakhstana;  Iz- 
datel'stvo 'Nauka'  Kazakhskoy  SSR,  Alma-Ata,  p 
28-32, 1971.  5  tab,  8  ref. 

Descriptors:  'Meteorology,  'Glaciohydrology, 
'Glaciers,  'Ice,  'Snow,  Firn,  Ablation,  Melting, 
Runoff,  Precipitation  (Atmospheric),  Air  tempera- 
ture, Radiation. 

Identifiers:  'USSR,  'Kazakhstan,  'Glacier 
wastage,  'Glacier  runoff,  'Glacier  mass  balance, 
Glacier  tongues,  Firn  line. 

Precipitation  and  air-temperature  data  for  1956-68 
were  used  to  study  loss  of  ice  and  snow  from  the 
Central  Tuyuksu  glacier  in  the  Malaya  Almatinka 
River  valley  in  Kazakhstan  in  1962-67.  Area  of 
diminution  of  ice  and  snow  in  1962  was  5,942  sq  m 
and  1967,  5,822  sq  m.  Total  mass  of  glacier  loss  in 
1962-67  was  31,507  sq  m  (mean  annual  wastage- 


5,251  sq  m).  Water-equivalent  values  of  ice 
removed  from  the  glacier  tongue  in  1962-67  ranged 
between  6.841  million  and  6.875  million  cu  m 
(mean  annual  water  output-1.146  million  cu  m). 
Relationships  were  established  between  duration 
of  ablation  periods  and  the  glacier's  basic 
glaciohydrological  indices,  including  area  of  glaci- 
er wastage,  glacier  runoff,  elevation  of  the  firn 
line,  and  the  ablation  gradient.  (See  also  W72- 
10298)  (Josefson-USGS) 
W72- 10299 


EFFECTS  OF  CLIMATIC  FACTORS  ON 
HYDROLOGIC  BUDGET  OF  GLACIERS  (KLI- 
MATICHESKAYA  OBUSLOVLENNOST'- 

GIDROLOGICHESKOGO  REZHIMA  LED- 
NIKOV), 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata. 
Sektor  Fizicheskoi  Geografii. 
K.  G.  Makarevich,  and  T.  Ya.  Denisova. 
In:  Glyatsiologicheskiye  issledovaniya  v  Kazakh- 
stane:  No  9.  Rezhim  lednikov  Kazakhstana;  Iz- 
datel'stvo 'Nauka'  Kazakhskoy  SSR,  Alma-Ata,  p 
39-49, 1971.  5  fig,  3  tab,  16  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology, 
'Hydrologic  budget,  'Climatology,  'Climates, 
Meteorology,  Precipitation  (Atmospheric),  Air 
temperature,  Air  masses,  Air  circulation,  Moun- 
tains, Orography,  Snow,  Ice,  Ablation,  Melting, 
Runoff,  Seasonal,  Fluctuations. 
Identifiers:  'USSR,  'Kazakhstan,  'Zailiski  Ala 
Tau,  'Dzungarian  Ala  Tau,  'Glacier  mass  budget, 
Glacier  mass  balance,  Glacier  runoff,  Snow  line. 

Mass  balance  studies  were  conducted  in  1956-67  in 
east  and  southeast  Kazakhstan  to  study  interrela- 
tionships between  climate  and  glaciers.  To  analyze 
atmospheric  circulation,  the  classification  of 
macrosynoptic  processes  according  to  Soviet  cli- 
matologists  Vangenheim,  Girs,  and  Baydal  for 
1930-67  was  used.  With  the  meridional  E  type  of 
circulation,  conditions  are  favorable  for  positive 
glacier  mass  budget.  Fluctuations  of  height  of 
snow  line  on  glaciers  of  the  Zailiski  and  Dzungari- 
an Ala  Tau  and  Kazakhstan  Altay  mountain  ranges 
correlate  with  well-defined  atmospheric  circulato- 
ry systems.  (See  also  W72-10298)  (Josefson- 
USGS) 
W72-10300 


INVESTIGATIONS  OF  METEOROLOGICAL 
AND  RADIATION  CONDITIONS  OF  MELTING 
IN  THE  ACCUMULATION  ZONE  OF  THE  CEN- 
TRAL TUYUKSU  GLACIER  (ISSLEDOVANIYA 
METEO-RADIATSIONNYKH  USLOVIY 

TAYANIYA  V  OBLASTI  AKKUMULYATSU 
LEDNIKA  TSENTRAL'NOGO  TUYUKSUYS 
KOGO), 

Akademiya  Nauk  Kazakhskoi  SSR,  Alma-Ata. 
Sektor  Fizicheskoi  Geografii. 
T.  Ya.  Denisova,  and  R.  G.  Golovkova. 
In:  Glyatsiologicheskiye  issledovaniya  v  Kazakh- 
stane:  No  9.  Rezhim  lednikov  Kazakhstana;  Iz- 
datel'stvo 'Nauka'  Kazakhskoy  SSR,  Alma-Ata,  p 
33-38, 1971.  2  tab,  2  ref. 

Descriptors:  'Glaciers,  'Meteorology,  'Radiation, 
'Ablation,  'Melting,  Heat  balance,  Air  circula- 
tion, Weather,  Precipitation  (Atmospheric),  Orog- 
raphy, Seasonal,  Synoptic  analysis. 
Identifiers:  'USSR,  'Kazakhstan,  'Zailiski  Ala 
Tau,  'Glacier  mass  budget,  'Snow  line. 

Components  of  the  radiation,  heat,  and 
meteorological  regimes  on  glaciers  of  the  Zailiski 
Ala  Tau  range  in  southeast  Kazakhstan  were 
analyzed  in  August  and  September  1966-67  in  con- 
nection with  air  circulation  and  weather  conditions 
above  the  Central  Tuyuksu  glacier  and  the  radia- 
tion and  heat  balance  of  the  glacier  surface.  The 
height  of  the  seasonal  snow  line  in  1966  was  3,735 
m  and  in  1967,  3,720  m.  At  the  end  of  August  and 
beginning  of  September  1966,  weather  conditions 
were  conducive  to  appreciable  glacier  melt.  In  Au- 
gust 1966,  melting  was  4.6  cm,  in  September--!. 6 
cm,  and  in  August  1967--3.7  cm.  (See  also  W72- 
10298)  (Josefson-USGS) 


W72-10301 


OROGRAPHY    AND    PRESENT-DAY    GLACIA- 
TION  IN  THE  BAYANKOL  RIVER  BASIN  IN 
SOUTHEAST     KAZAKHSTAN      (OSNOVNYYE 
CHERTY    OROGRAFII    I    SOVREMENNOGO 
OLEDENENIYA  BASSEYNA  R.  BAYANKOL  NA 
YUGO-VOSTOKE  KAZAKHSTANA), 
Akademiya   Nauk   Kazakhskoi   SSR,   Alma-Ata. 
Sektor  Fizicheskoi  Geografii. 
Ye.  N.  Vilesov,  and  M.  E.  Grudzinskiy. 
In:  Glyatsiologicheskiye  issledovaniya  v  Kazakh- 
stane:  No  9.  Rezhim  lednikov  Kazakhstana;  Iz- 
datel'stvo 'Nauka'  Kazakhskoy  SSR,  Alma-Ata,  p 
5-17, 1971.  3  fig,  4  tab,  12  ref. 

Descriptors:  'Glaciology,  'Glaciation,  'Glaciers, 
'Orography,  Geomorphology,  Valleys,  Slopes, 
River  basins,  Glacial  drift,  Firn,  Ablation,  Hyp- 
sometric analysis,  Dimensions,  Size,  Aerial 
photography. 

Identifiers:  'USSR,  'Kazakhstan,  'Glacial 
geomorphology,  'Glacial  morphometry,  'Glacier 
types,  Valley  glaciers,  Corrie  glaciers,  Hanging 
glaciers,  Glacier  wastage. 

Investigations  of  the  orography  and  extent  of 
present-day  glaciation  in  the  Bayankol  River  basin 
in  southeast  Kazakhstan  were  based  on  recent 
aerial  photographs  of  recognized  glaciers  and  of 
tiny  masses  of  ice  excluded  from  earlier  classifica- 
tions. The  total  number  of  glaciers  in  the  basin  is 
114  and  covers  136.8  sq  km,  of  which  6.4  sq  km  is 
covered  by  moraine.  The  number  of  glaciers 
smaller  than  0.1  sq  km  is  25,  and  the  number  larger 
than  10  sq  km  is  2.  Total  volume  of  the  glaciers  is 
11.1  cu  km.  Three  basic  types  of  glaciers-valley, 
corrie,  and  hanging— cover  more  than  nine-tenths 
of  the  glaciated  area.  Data  are  given  on  number 
and  areal  distribution  of  the  different  morphologi- 
cal glacier  types  and  on  wastage  of  the  largest 
glaciers  for  the  period  1902-63.  (See  also  W72- 
10298)  (Josefson-USGS) 
W72-10302 


RESULTS  OF  A  DECADE  OF  OBSERVATIONS 
OF  ATMOSPHERIC  PRECIPITATION  IN  GLA- 
CIAL AND  NIVAL  AREAS  OF  THE  ZAILISKI 
ALA      TAU      (NEKOTORYYE      REZUL'TATY 
DESYATILETNIKH    NABLYUDENIY    ZA    AT- 
MOSFERNYMI  OSADKAMI  V  GLYATSIAL'NO- 
-NIVAL'NOY  ZONE  ZAILIYSKOGO  ALATAU), 
Akademiya   Nauk   Kazakhskoi  SSR,   Alma-Ata. 
Sektor  Fizicheskoi  Geografii. 
For  primary  bibliographic  entry  see  Field  02B. 
W72-10303 

2D.  Evaporation  and  Transpiration 


SOLAR      DISTILLATION      IRRIGATION     AP- 
PARATUS, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-09797 


COMPUTATION     MODEL     FOR     RADIATIVE 
FLUXES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-09876 


SEASONAL  VARIATIONS  AND  DIURNAL 
CHANGES  IN  TRANSPIRATION  OF 
CHAMAECYPARIS  OBTUSA  ON  CLEAR  DAYS 
(IN  JAPANESE), 

Tokyo  Univ.  (Japan).  School  of  Agriculture. 
Y.  Morikawa. 

J  Jap  Forest  Soc.  Vol  53,  No  7,  p  219-221.  1971.  II- 
lus. 

Identifiers:  Air,  'Chamaecyparis  obtusa  G,  'Diur- 
nal, Humidity,  'Seasonal,  Temperature,  'Trans- 
piration. 


Field  02— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 
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The  transpiration  of  C.  obtusa  during  summer,  fall 
and  spring,  was  more  intensive  in  the  morning 
when  it  was  more  humid.  In  the  winter,  transpira- 
tion decreases  due  to  the  decrease  in  air  tempera- 
ture. In  summer,  during  dry  days,  transpiration 
was  weak,  because  the  pores  were  closed. --Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-10161 

2E.  Streamfkm  and  Runoff 


TRAVELTIME  AND  CONCENTRATION  AT- 
TENUATION OF  A  SOLUBLE  DVE  IN  AN- 
TIETAM  AND  CONOCOCHEAGUE  CREEKS, 
MARYLAND, 

Geological  Survey,  Parkville,  Md. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-01245 


A  MODIFIED  CATCHMENT  MODEL  OF  THE 
UPPER  TAIERI  RIVER,  OTAGO,  NEW  ZEA- 
LAND, 

Aston   Univ.,   Birmingham   (England).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-09874 


LOW  FLOW  CHARACTERISTICS  ON  THREE 
ROCK  TYPES  OF  THE  EAST  COAST,  AND 
THE  TRANSLATION  OF  SOME  REPRESENTA- 
TIVE BASIN  DATA, 

Ministry  of  Works,  Napier  (New  Zealand).  Water 

and  Soil  Div. 

P.  J.  Grant. 

Journal  of  Hydrology  (New  Zealand),  Vol  10,  No 

1,  p  22-35,  1971.  6  fig,  4  tab,  5  ref. 

Descriptors:  'Low  flow,  'Base  flow,  'Recession 
curves,  'Hydrogeology,  Statistics,  Rainfall-runoff 
relationships.  Water  balance,  Water  yield,  Depth- 
area-duration  analysis,  Correlation  analysis, 
Regression  analysis,  Aquifer  characteristics. 
Identifiers:  'New  Zealand. 

Low  flows  on  13  limestone,  13  siltstone  and  9  ar- 
gillite  basins  of  the  East  Coast,  North  Island,  New 
Zealand  were  measured  at  two-  or  three-day  inter- 
vals during  a  dry  period.  For  each  rock  type,  low 
flows  and  their  recession  coefficients  (k)  during  a 
16-day  reference  period  were  related  to  various 
basin  morphological  features  and  to  normal  annual 
rainfall.  Recession  coefficients  differed  signifi- 
cantly: for  limestone  basins  mean  k  =  0.975,  for 
siltsone  mean  k  =  0.924,  and  for  argillite  basins 
k  =  0  905.  On  limestone,  normal  annual  rainfall  ex- 
plains 96%  of  the  variation  in  base  flow,  on  silt- 
stone  rainfall  explains  41%  of  base  flow,  while  on 
argillite  only  6%  is  thus  accounted  for.  On  argillite 
the  best  simple  explanation  is  basin  area,  which 
explains  62%.  The  higher  the  basin  k  value,  the 
more  efficient  is  the  long-term  basin  storage  factor 
and  hence  the  closer  is  the  relation  between  long- 
term  average  storage  input  (normal  annual  rainfall) 
and  base  flow  at  any  time  during  normal  recession. 
Annual  rainfall  and  water  yield  data  from  both 
representative  basins  correlate  highly  (r  =  0.98)  and 
therefore  afford  a  means,  where  rainfalls  are  well 
defined,  of  estimating  annual  water  yield  from  silt- 
stone  and  limestone  basins.  The  influence  of  rock 
type  on  flow  to  recognize  rock  type  rather  than 
broad  hydrological  region.  (Knapp-USGS) 
W72-09875 


REPEATABILITY  IN  ESTUARINE  HYDRAULIC 
MODEL, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-10264 


AN  ECOLOGICAL  AND  RECREATIONAL  USE 
SURVEY  OF  THE  LUXAPALILA  RIVER, 

Mississippi  State  Univ.,  State  College.  School  of 

Forest  Resources. 

For  primary  bibliographic  entry  see  Field  06B. 


W72-10267 


LONGITUDINAL      DISPERSION      IN      NONU- 
NIFORM FLOW, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10278 


RADIANT  ENERGY  TRANSFER  IN  WATERS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Mechani- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  02K. 
W72- 10282 


FLOW  CHARACTERISTICS  OF  MARYLAND 
STREAMS, 

Geological  Survey,  Parkville,  Md. 
P.N.Walker. 

Available  from  Md.  Geol.  Survey,  214  Latrobe 
Hall,  Johns  Hopkins  Univ.,  Baltimore,  Md.  21218 
$2.50.  Maryland  Geological  Survey  Report  of  In- 
vestigations, No  16,  1971.  160  p,  3  fig,  1  plate,  4 
tab,  2  append. 

Descriptors:  *Streamflow,  *Flow  characteristics, 
•Flow  measurement,  'Flow  rates,  'Maryland, 
Stream  gages,  Gaging  stations,  Flood  frequency, 
Hydrologic  data,  Basic  data  collections,  Peak 
discharge,  Low  flow,  Droughts,  Precipitation  (At- 
mospheric), Reviews. 

Mean  annual  discharge,  magnitude  and  frequency 
of  high  and  low  flows,  and  flow-duration  data  are 
presented  for  112  long-term  continuous-record 
gaging  stations  in  Maryland.  These  data  are  based 
on  records  that  were  available  through  September 
30,  1967,  and  include  the  drought  of  the  1960's. 
The  magnitude  and  frequency  of  selected  low 
flows  are  presented  for  6  short-term  continuous- 
record  stations  and  for  44  low-flow  partial-record 
stations  to  provide  additional  areal  coverage.  A 
method  for  determining  flood  frequency  at 
ungaged  sites  is  described  Empirical  equations  re- 
late physical  features  of  a  drainage  system  to  peak 
discharges  of  selected  recurrence  intervals.  These 
equations  provide  a  user  with  the  means  to  esti- 
mate the  magnitude  and  frequency  of  flood  peaks 
at  an  ungaged  site  and  to  evaluate  the  relative  re- 
liability of  his  estimate.  (Woodard-USGS) 
W72-10326 


STORM   WATER  RUNOFF  FROM  AN  URBAN 
HIGHWAY  DRAINAGE  SYSTEM, 
District  of  Columbia  Dept.  of  Highways  and  Traf- 
fic,   Washington.    Materials    Development    and 
Research  Div. 

For  primary  bibliographic  entry  see  Field  04C. 
W72-10342 


DISCHARGE  MODEL  OF  THE  MISSISSIPPI 
RIVER:  EVALUATION  OF  THE  IMPACT  OF 
DIVERSION  OF  WATER  TO  TEXAS, 

Louisiana  State   Univ.,   Baton  Rouge.  Dept.  of 

Civil  Engineering. 

O.  Arguello. 

Ph  D  Thesis,  May  1972.  132  p,  14  fig,  31  tab,  20  ref. 

Project  No.  OWRR  A-016-LA  (1). 

Descriptors:  'Streamflow  forecasting,  'Mississip- 
pi River,  'Mathematical  models,  'Estuaries, 
'Saline  water  intrusion,  Gulf  of  Mexico, 
Hydrologic  data,  Regression  analysis,  Equations, 
Diversion  losses,  Computer  programs,  Input-out- 
put analysis. 

Identifiers:  'New  Orleans  (La),  'Vicksburg 
(Miss),  Statistical  analysis. 

Mathematical  models  were  developed  to  compute 
the  daily  discharges  of  the  Mississippi  River  at 
Vicksburg  and  New  Orleans,  and  to  predict  the 
movement  of  the  salt-water  wedge  from  the  Gulf 
of  Mexico  to  New  Orleans.  The  discharges  at 
Vicksburg  can  be  predicted  for  six  days  in  ad- 
vance, based  on  the  daily  discharges  at  several  sta- 


tions on  the  Mississippi  River  and  on  the 
discharges  of  the  Mississippi's  main  tributaries. 
The  model  for  predicting  movement  of  the  salt- 
water wedge  from  the  Gulf  to  New  Orleans  can  be 
used  in  conjunction  with  the  discharge  model  to 
give  early  warning  to  the  New  Orleans  area  as  to 
the  date  that  the  salt  content  of  the  water  will  rise. 
Examples  of  prediction  of  periods  of  high  salt  con- 
centration at  New  Orleans  are  included.  The  40 
years  (1928-1967)  of  published  discharge  records 
at  Red  River  Landing  and  at  Tarbert  Landing  were 
used  to  estimate  the  discharges  at  New  Orleans, 
superimposing  the  effects  of  possible  diversions  of 
water  to  Texas.  The  effects  of  such  diversion  on 
the  salt  concentration  at  New  Orleans  were  then 
determined  as  if  the  diversion  had  been  operating 
throughout  the  period  of  record.  (Woodard-USGS) 
W72-10344 


WEST  VIRGINIA'S  BUFFALO  CREEK  FLOOD: 
A  STUDY  OF  THE  HYDROLOGY  AND  EN- 
GINEERING GEOLOGY, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10353 


2F.  Groundwater 


UNCONFINED  FLOW  THROUGH  JOINTED 
ROCK, 

E.  Castillo,  G.  M.  Karadi,  and  R.  J.  Krizek. 
Water  Resources  Bulletin,  Vol  8,  No  2,  p  266-281, 
April  1972. 13  fig,  1  tab,  9  ref.  S-021-ILL  (1). 

Descriptors:  'Groundwater  movement,  'Joints 
(Geologic),  Fractures  (Geologic),  'Mathematical 
models,  'Numerical  analysis,  Laminar  flow,  Tur- 
bulent flow,  Permeability,  Viscosity,  Density, 
Roughness  (Hydraulic). 

The  two-dimensional,  steady-state,  unconfined 
flow  of  a  homogeneous  fluid  through  jointed  rock 
was  studied  for  both  laminar  and  turbulent  condi- 
tions by  use  of  a  method  which  is  based  on 
theoretical  and  experimental  flow  relationships. 
Only  the  independent  unknowns  are  computed  in 
order  to  reduce  the  complexity  of  the  problem  and 
render  it  more  readily  tractable.  The  intact  rock  is 
assumed  to  be  impermeable,  and  two  intersecting 
systems  of  plane,  parallel  joints  are  responsible 
for  all  permeability  in  the  mathematical  model, 
taking  into  account  the  surface  roughness  of  the 
joints.  The  mathematical  solution  of  the  resulting 
nonlinear  system  of  equations  is  obtained  by  use 
of  a  rapidly  converging  iterative  procedure,  ir 
which  each  iteration  takes  special  advantage  of  the 
banded  nature  of  the  associated  matrix.  For  the 
particular  case  in  which  a  free  surface  exists,  the 
general  flow  equations  are  not  satisfied,  because 
some  of  the  joints  in  the  vicinity  of  the  free  sur 
face  do  not  flow  full;  therefore,  new  equation: 
must  be  established  to  handle  this  condition.  Onci 
the  development  of  the  mathematical  model  is  ac 
complished,  several  cases  involving  differen 
geometric  characteristics  (width,  orientation,  am 
roughness  of  joints)  are  solved  for  a  rectangula 
domain,  and  graphs  are  given  to  illustrate  the  in 
fluence  of  the  various  parameters  on  th 
manifested  flow  behavior.  (Knapp-USGS) 
W72-09854 


SOLUTION  INTENSITY  ON  VARIOUS  TYPE 
OF  CALCAREOUS  ROCKS  E 

CZECHOSLOVAKIA, 

Ceskoslovenska        Akademie        Ved,        Brn< 

Geograficky  Ustav. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09861 


THE     CONTRAST     BETWEEN     DERBYSHIR 
AND  YORKSHIRE  IN  THE  AVERAGE  VALl 
OF  CALCIUM  CARBONATE  IN  THEIR  CAV 
AND  KARST  WATERS, 
Hull  Univ.  (England).  Dept.  of  Geography. 
A.  F.  Pitty. 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


Cave  Research  Group  of  Great  Britain  Transac- 
tions. Vol  14,  No  2,  p  151-152,  March  1972.  8  ref. 

Descriptors:  *Karst  hydrology,  'Water  chemistry, 

'Groundwater    movement,    Karst,    Limestones, 

Calcium  carbonate,  Carbonate  rocks,  Leaching, 

Sampling,  Water  analysis. 

Identifiers:    'Derbyshire    (England),    'Yorkshire 

England). 

rhe  mean  content  of  CaC03  in  karst  waters  in  En- 
gland is  53  ppm  higher  in  Derbyshire  (179.7  ppm) 
than  in  Yorkshire  (123.5  ppm).  The  principal  fac- 
tors appear  to  be  the  flow-through  time,  dilution 
^ffects  due  to  the  proportion  of  shale  interweaved 
with  or  overlying  the  limestone  in  the  catchments, 
soil  characteristics,  and  the  amount  of  CaC03 
leposited  during  transportation.  (Knapp-USGS) 
W72-09864 


RESPONSES  IN  THE  CHEMISTRY  OF  SPRING 
WATERS  IN  THE  OXFORD  REGION  TO  SOME 
CLIMATIC  VARIABLES, 

Christ's  Coll.,  Liverpool  (England). 

iC.  Paterson. 

Cave  Research  Group  of  Great  Britain  Transac- 

ions,  Vol  14,  No  2,  p  132-140,  March  1972.  3  fig,  5 

at>,  15  ref,  append. 

Descriptors:    'Karst   hydrology,    'Geochemistry, 
'Water    chemistry,    'Weathering,    Groundwater 
novement,  Water  analysis,  Sampling,  Mineralo- 
gy, Limestones,  Permeability,  Erosion. 
Identifiers:  Oxford  (England). 

Calcium  hardness  of  karst  water  often  varies  quite 
markedly  over  short  periods.  This  study  describes 
i  method  of  examining  such  variations  as  they  are 
jbserved  in  spring  waters  in  the  Oxford  region, 
jsing  multiple  linear  regression  analysis.  A  posi- 
tive relationship  between  precipitation  and  calci- 
um hardness  was  most  marked  over  intervals  up  to 
I  month.  Faster  and  more  turbulent  movements  of 
groundwaters  associated  with  heavier  rainfalls 
lead  to  higher  rates  of  solution.  The  effect  of 
heavy  rainfall  entering  the  limestones  is  also  to 
expel  waters  which  have  a  higher  hardness. 
Waters  displaced  from  the  limestones  have  been 
within  the  system  for  a  period  of  considerable  du- 
ration. A  negative  relationship  was  found  over 
very  short  intervals  between  calcium  hardness  and 
precipitation.  This  can  probably  be  explained  by 
dilution  by  heavy  rainfall.  The  short  interval  which 
these  waters  spend  within  the  limestone  can  often 
prevent  them  from  attaining  a  high  degree  of  satu- 
ration and  a  high  calcium  hardness.  Negative  cor- 
relation with  air  temperature  can  be  explained  by 
assuming  that  the  higher  hardness  concentrations 
represent  chemical  concentrates  washed  down 
From  the  upper  soil  layers  during  the  colder 
months  of  the  year.  The  negative  relationship  may 
also  reflect  the  increased  solubility  of  carbon  diox- 
ide with  decreasing  temperatures.  (Knapp-USGS) 
W72-09866 


AN  ACCURATE  METHOD  FOR  CALCULAT- 
ING SATURATION  LEVELS  OF  GROUND 
WATERS  WITH  RESPECT  TO  CALCITE  AND 
DOLOMITE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09870 


CHEMISTRY  OF  CARBONATE  DENUDATION 
IN  NORTH  AMERICA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of 
Geology. 

R.  S.  Harmon,  J.  W.  Hess,  R.  W.  Jacobson,  E.  T. 
Shuster,  and  C.  Haygood. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  96-103,  March  1972.  4  fig,  3 
tab,  13  ref. 

Descriptors:  'Water  chemistry,  'Karst  hydrology, 
•Weathering,  Climates,  Erosion,  Groundwater 
movement,  Saturation,  Calcium  carbonate,  Car- 


bon      dioxide,       Soil       water, 
Hydrogeology,  Geochemistry. 


Groundwater, 


Some  230  water  samples  from  a  karst  aquifer  net- 
work and  from  a  variety  of  sampling  localities  in 
the  United  States  and  Mexico  were  analyzed.  The 
chemical  evolution  of  the  karst  waters  as  they  pass 
through  the  aquifer  system  can  be  traced  and  each 
kind  of  water  carries  a  characteristic  chemical 
signature.  Climatic  influences  appear  best  in  the 
spring  waters  but  even  here  local  variations 
dominate.  (Knapp-USGS). 
W72-09871 


OPTICAL  BRIGHTENERS--A  NEW  WATER 
TRACING  REAGENT, 

Lancaster  Univ.,  Bailrigg  (England). 
R.R.  Glover. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  84-88,  March  1972,  12  ref,  4 
append. 

Descriptors:  'Dye  releases,  'Fluorescent  dye, 
'Tracers,  'Karst  hydrology,  Karst,  Analytical 
techniques,  Fluorometry,  Tracking  techniques. 

Optical  brighteners  intended  for  fabric  treatment 
are  a  new  class  of  water  tracing  reagent.  Although 
colorless  in  daylight,  they  fluoresce  blue  under 
ultra-violet  light.  They  can  therefore  be  used  in 
areas  where  visible  coloration  of  streams  cannot 
be  tolerated.  They  show  a  strong  affinity  to  cellu- 
lose, even  in  cold  water,  and  cotton  wool  can  be 
used  as  a  passive  detector.  In  solution,  they  can  be 
detected  at  dilutions  of  less  than  one  millionth, 
comparable  with  existing  tracers,  but  with  the  ad- 
vantage of  being  cheap,  colorless,  nontoxic,  non- 
carcinogenic,  and  easily  decomposed  by  sunlight 
into  harmless  components.  (Knapp-USGS) 
W72-09882 


PRELIMINARY     OXIDATION     STUDIES     ON 
SOME  CAVE  WATERS  FROM  SOUTH  WALES, 

For  primary  bibliographic  entry  see  Field  02K. 
W72-09885 


DRAWDOWN  IN  A  FINITE  CIRCULAR 
AQUIFER  WITH  CONSTANT  WELL 
DISCHARGE, 

Iowa  State  Geological  Survey,  Iowa  City. 

L.  K.  Kuiper. 

Water  Resources  Research,  Vol  8,  No  3,  p  734- 

736,  June  1972. 1  fig,  4  ref. 

Descriptors:  'Drawdown,  'Transmissivity,  'Nu- 
merical analysis,  Groundwater  movement,  Un- 
steady flow,  Withdrawal,  Storage  coefficient, 
Discharge  (Water). 

An  analytical  solution  is  derived  for  the  ground- 
water head  in  a  confined,  homogeneous,  isotropic 
aquifer  with  a  constant  thickness  and  a  circular  im- 
permeable boundary  around  a  well  penetrating  the 
entire  depth  of  the  aquifer  and  discharging  at  a 
constant  rate.  The  solution  is  compared  with  the 
Theis  solution,  which  is  valid  for  an  aquifer  of  un- 
limited extent.  The  two  solutions  agree  very  close- 
ly at  small  radial  distance.  (Knapp-USGS) 
W72-10239 


A  DIGITAL  COMPUTER  MODEL  FOR  PRE- 
DICTING REGIONAL  AQUIFER  RESPONSE, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  En- 
gineering. 

T.  R.  Knowles,  B.J.  Claborn,  and  D.  M.  Wells. 
Water     Resources     Center     Report     WRC-71-7 
(ICASALS    Special   Report   No   52),    December 
1971.  11  fig,  5  tab,  14  ref,  2  append.OWRR  C-1537 
(No  1993)  (5). 

Descriptors:  'Hydrogeology,  'Groundwater, 
'Confined  water,  'Aquifers,  'Computer  models, 
Equations,  Data  processing,  Drawdown,  Pump- 
ing, Analytical  techniques,  Hydrographs,  Systems 
analysis,   Input-output   analysis,   Computer   pro- 


grams. Boundary  layers,  Groundwater  movement, 
Aquifer  characteristics,  Hydrologic  data. 
Identifiers:  Pumping  node. 

A  groundwater  model  developed  for  unconfined 
conditions  was  used  as  the  starting  point  to 
develop  an  improved  method  of  simulation  for  an 
unconfined  system.  This  improvement  involved 
the  development  of  the  equations  and  a  method  of 
solution  of  the  equations.  The  second  objective 
was  to  develop  a  modeling  procedure  for  a  con- 
fined aquifer  that  follows  the  same  pattern  as  does 
the  unconfined  modeling  procedure.  This  would 
allow  the  model  to  be  used  for  either  an  uncon- 
fined or  a  confined  aquifer.  The  procedure 
discussed  will  adequately  model  a  confined  or  an 
unconfined  groundwater  system.  A  rectangular 
nodal  system  is  recommended,  when  the  geometry 
of  the  groundwater  system  permits,  for  the  follow- 
ing reasons:  (1)  the  irregular  nodal  system  requires 
memory  area  for  the  bookkeeping  arrays  which 
restricts  the  maximum  number  of  nodes;  and  (2) 
the  time  required  by  the  irregular  nodal  bookkeep- 
ing procedure  increases  program  execution  time. 
(Woodard-USGS) 
W72-10262 


APPRAISAL  OF  SHALLOW  GROUND-WATER 
RESOURCES,  PUEBLO  ARMY  DEPOT, 
COLORADO, 

Geological      Survey,      Denver,      Colo.      Water 

Resources  Div. 

F.  A.  Welder,  and  R.  T.  Hurr. 

Geological     Survey     Open-file     Report     71006, 

December  1971, 44  p,  10  fig,  5  plate,  5  tab,  7  ref. 

Descriptors:  'Groundwater,  'Water  wells,  'Water 
yield,  'Water  quality,  'Colorado,  Hydrogeology, 
Aquifers,  Pumping,  Withdrawal,  Geology, 
Aquifer  characteristics,  Hydrologic  data,  Data 
collections,  Specific  capacity,  Transmissivity. 
Identifiers:  'Pueblo  Army  Depot  (Colo). 

The  water  supply  for  the  Pueblo  Army  Depot,  15 
miles  east  of  Pueblo,  Colo.,  is  obtained  from  wells 
that  tap  an  aquifer  in  terrace  alluvium. 
Withdrawals  have  resulted  in  a  water-level  decline 
of  27  feet,  which  adversely  affects  the  discharge 
rate  of  individual  wells.  Furthermore,  excessive 
pumpage  has  resulted  in  progressive  deterioration 
of  water  quality.  Over  a  20-year  period,  hardness 
has  increased  from  70  mg/liter  to  1 35  mg/liter  and 
dissolved-solids  content  has  increased  from  250 
mg/liter  to  370  mg/liter.  Two  new  supply  wells 
were  drilled  in  the  southern  part  of  the  Depot  and 
were  tested  to  determine  aquifer  properties  and 
probable  yields.  The  hydraulic  conductivity  deter- 
mined from  these  tests  ranged  from  about  350  to 
nearly  600  gallons  per  day  per  square  foot.  The 
transmissivity  for  the  full  thickness  of  the  aquifer 
is  in  the  range  of  7,500  to  12,000  gallons  per  day 
per  foot.  The  two  new  supply  wells  can  be  pumped 
at  a  combined  rate  of  about  140  gallons  per  minute. 
If  pumpage  in  the  existing  well  field  is  reduced  by 
the  same  amount,  some  recovery  of  water  levels  in 
the  field  will  occur  and  the  trend  in  water  quality 
deterioration  may  slow  or  even  reverse. 
(Woodard-USGS) 
W72-10263 


SURVEY    OF    INTERSTATE    AND    INTERNA- 
TIONAL AQUIFER  PROBLEMS, 

Bittinger  (M.  W.)  and  Associates,  Inc.,  Fort  Col- 
lins, Colo. 
M.  W.  Bittinger. 

Ground  Water,  Vol  10,  No  2,  p  44-54,  March-April 
1972. 2  fig,  1  tab.  OWRR  C-1195  (No  3144)  (3). 

Descriptors:  'Aquifers,  'Interstate,  'International 
waters,  'Aquifer  systems,  'Political  aspects, 
Reviews,  Water  resources  development, 
Hydrogeology,  Water  rights,  Boundary  disputes. 
Identifiers:  Interstate  aquifer  problems,  Interna- 
tional aquifer  problems. 

A  survey  of  State  water  agency  and  university  per- 
sonnel was  conducted  to  identify  and  classify  in- 
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terstate  and  international  aquifer  problems  in  the 
conterminous  United  States.  Questionnaires 
returned  identified  nearly  200  of  such  situations. 
Of  these,  30  situations  were  classified  as  being  a 
major  problem  at  the  present  time.  An  additional 
73  situations  were  classified  as  minor  at  the 
present  time.  For  those  problems  that  were  in- 
dicated as  being  expected  to  develop  within  the 
next  five  years,  9  were  classified  as  major  and  25 
as  minor.  For  those  problems  that  were  indicated 
as  being  expected  to  develop  after  five  or  more 
years,  19  were  classified  as  major  and  42  as  minor. 
(Knapp-USGS) 
W72- 10265 


THREE-DIMENSIONAL  BRANCHING-TYPE 
MODELS  OF  FLOW  THROUGH  POROUS 
MEDIA, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 

L.  Torelli,  and  A.  E.  Scheidegger. 

Journal  of  Hydrology,  Vol   15,  No   1,  p  23-35, 

January  1972.  10  fig,  3  ref.  OWRR  C-1613  (3146) 

(3). 

Descriptors:  'Dispersion,  'Tracers,  *Dye 
releases,  'Porous  media,  'Groundwater  move- 
ment. Diffusion,  Mixing,  Path  of  pollutants, 
Mathematical  studies,  Mathematical  models, 
Probability. 

The  total  path  followed  by  the  various  fractions  of 
a  spot  of  dye  injected  into  a  porous  medium 
through  which  flow  is  occurring  may  be  modeled 
by  various  types  of  three-dimensional  branching 
configurations  (graphs),  the  mass  of  the  dye  being 
distributed  on  the  free  vertices  of  the  graphs.  The 
graphs  are  generated  according  to  two  different 
cyclic  random  procedures.  Using  each  procedure 
samples  of  graphs  are  generated  in  a  given  number 
of  cycles.  In  one  class  of  models,  the  relation 
between  the  coefficient  of  longitudinal  dispersion 
D  and  the  average  pore  velocity  v,  and  between 
the  coefficient  of  lateral  dispersion  Dlat  and  v 
was:  D  varies  as  the  1.2  power  of  v;  Dlat  varies  as 
v.  This  is  in  good  agreement  with  the  experimental 
results.  (Knapp-USGS) 
W72-10272 


SOLUTION  OF  TRANSIENT  GROUNDWATER 
FLOW  PROBLEMS  BY  THE  FINITE  ELEMENT 
METHOD, 

Technische     Hogeschool,     Delft    (Netherlands). 

Dept.  of  Civil  Engineering. 

A.  Verruijt. 

Water  Resources  Research,  Vol  8,  No  3,  p  725- 

727,  June  1972.  8  ref. 

Descriptors:  'Unsteady  flow,  'Groundwater 
movement,  'Numerical  analysis,  Mathematical 
models,  Hydraulic  conductivity,  Water  storage, 
Infiltration,  Finite  element  analysis. 

The  derivation  of  the  basic  equations  of  a  finite 
element  method  for  transient  groundwater  flow 
problems  is  simplified  when  the  approximation  of 
the  time  derivative  by  a  finite  difference  equation 
is  made  before  the  introduction  of  the  variational 
principle.  Existing  programs  for  steady  state 
problems  can  easily  be  extended  to  the  transient 
case  in  this  way,  and  a  stable  numerical  procedure 
can  be  obtained.  (Knapp-USGS) 
W72-10273 


GROUNDWATER        FLOW        IN        AN        IN- 
HOMOGENEOUS  AQUIFER, 

Iowa  State  Geological  Survey,  Iowa  City. 

L.  K.  Kuiper. 

Water  Resources  Research,  Vol  8,  No  3,  p  722- 

724,  June  1972. 1  fig,  4  ref. 

Descriptors:  'Groundwater  movement,  'Hydrau- 
lic conductivity,  'Heterogeneity,  'Aquifer  charac- 
teristics,     Numerical     analysis,      Mathematical 
models. 
Identifiers:  'Inhomogeneous  aquifers. 


An  analytic  solution  was  obtained  for  the  ground- 
water head  in  a  confined  inhomogeneous  and 
isotropic  aquifer  of  constant  thickness.  The  verti- 
cal direction  component  of  the  groundwater  flow 
is  assumed  to  be  zero.  The  specific  storage  is  as- 
sumed to  be  a  constant.  The  hydraulic  conductivi- 
ty varies  with  distance  of  flow.  The  solution  is 
compared  graphically  with  the  solution  for  the 
case  where  hydraulic  conductivity  is  constant  and 
an  impermeable  boundary  exists.  Head  ap- 
proaches its  final  value  more  rapidly  for  constant 
variable  hydraulic  conductivity.  (Knapp-USGS) 
W72-10274 


ACCOUNTING  FOR  APPARATUS-INDUCED 
DISPERSION  IN  ANALYSES  OF  MISCIBLE 
DISPLACEMENT  EXPERIMENTS, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

R.  V.  James,  and  J.  Rubin. 

Water  Resources  Research,  Vol  8,  No  3,  p  717- 

721,  June  1972.  4  fig,  1  tab,  Href. 

Descriptors:  'Dispersion,  'Path  of  pollutants, 
•Porous  media,  'Saturated  flow,  'Unsaturated 
flow,  Mixing,  Stratified  flow,  Solutes,  Calibra- 
tions, Laboratory  tests,  Equipment,  Saline  water 
intrusion,  Saline  water-freshwater  interfaces. 
Identifiers:  'Miscible  displacement. 

In  studies  of  hydrodynamic  dispersion  in  porous 
media  there  is  some  difficulty  in  theoretically  pre- 
dicting experimental  breakthrough  curves  from 
laboratory  columns.  The  greatest  discrepancies 
occur  for  short-column  experiments  or  studies  of 
unsaturated  media.  Some  of  the  disagreement  can 
be  eliminated  by  a  quantitative  treatment  of  ap- 
paratus-induced dispersion.  The  experimental 
system  is  treated  as  a  two-layer  construct  in  which 
the  porous  medium  and  the  apparatus  are  con- 
sidered as  separate  layers.  The  dispersion  charac- 
teristics of  the  apparatus  layer  are  determined  in- 
dependently in  the  absence  of  the  porous  material. 
The  dispersion  coefficient  for  the  porous  medium 
is  obtained  from  a  two-layer  dispersion  equation. 
The  hydrodynamic  dispersion  coefficients  calcu- 
lated in  this  manner  are  as  much  as  40%  lower  than 
those  obtained  by  the  usual  one-layer  approach. 
(Knapp-USGS) 
W72-10275 


MODELING     THE     PORE     STRUCTURE     OF 
POROUS  MEDIA, 

Agricultural  Research  Service,  St.  Paul,  Minn.  Soil 

and  Water  Conservation  Research  Div. 

D.  A.  Farrell,  and  W.  E.  Larson. 

Water  Resources  Research,  Vol  8,  No  3,  p  699- 

706,  June  1972.  2  fig,  19  ref. 

Descriptors:  'Porous  media,  'Mathematical 
models,  'Hydraulic  conductivity,  Saturated  flow, 
Unsaturated  flow,  Pores,  Groundwater  move- 
ment, Soil  water  movement,  Porosity,  Capillary 
action,  Capillary  conductivity,  Diffusion. 
Identifiers:  'Pore  structure. 

A  physicomathematical  alternative  to  capillaric 
modeling  of  the  pore  structure  of  prous  media  is 
proposed.  With  this  model,  the  hydraulic  conduc- 
tivity of  porous  materials  is  determined  from  a 
'pore  domain'  characterization  of  the  pore  space 
by  using  an  appropriate  conductance  theory  for 
estimating  the  flux  contribution  of  the  various 
components  of  heterogeneous  media.  The 
proposed  model  is  versatile  yet  mathematically 
tractable  and  is  capable  of  analyzing  fluid  flow 
through  porous  materials  of  widely  differing  struc- 
ture including  anisotropic  and  structured  media.  A 
comparative  study  of  the  predictions  of  this  model 
with  those  of  a  model  widely  used  in  soil  science  is 
made  for  several  media.  Indiscriminate  use  of  the 
soil  water  model  may  be  responsible  for  the  gross 
overpredictions  of  hydraulic  conductivity  for 
some  porous  materials  and  also  for  the  reported 
distortions  in  the  relationships  between  conduc- 
tivity and  the  degree  of  saturation  for  some  soils. 
(Knapp-USGS) 
W72-10276 


DIGITAL  SIMULATION  OF  THE  BOUSSINESQ 
EQUATION  FOR  A  WATER  TABLE  AQUIFER, 

Nova  Scotia  Dept.  of  Mines,  Halifax. 

C.L.Lin. 

Water  Resources  Research,  Vol  8,  No  3,  p  691- 

698,  June  1972.  5  fig,  16  ref. 

Descriptors:  'Simulation  analysis,  'Groundwater 
movement,  Numerical  analysis,  Dupuit- 
Forchheimer  theory,  Water  levels,  Permeability, 
Unsteady  flow.  Water  yield.  Mathematical 
models,  Drawdown. 
Identifiers:  'Boussinesq  equation. 

A  mathematical  model  was  developed  to  simulate 
the  Boussinesq  equation  for  a  two-dimensional 
water  table  aquifer.  Transient  solutions  to  the 
finite  difference  approximations  based  on  an  ir- 
regular mesh  matrix  were  obtained  by  the  alternat- 
ing direction  implicit  method.  The  precision  of  the 
model  was  evaluated  by  comparing  the  volume  of 
water  pumped  with  the  amount  of  water  released 
from  storage  and  the  amount  received  from  a  near- 
by recharging  river.  The  model  is  suitable  for  the 
study  of  transient  flow  in  a  permeable  sand  and 
gravel  aquifer.  (Knapp-USGS) 
W72-10281 


GROUND-WATER  RESOURCES  OF  NATRONA 
COUNTRY,  WYOMING, 

Geological  Survey,  Washington,  D.C. 
M.  A.  Crist,  and  M.  E.  Lowry. 
Available   from   GPO,   Washington,   DC   20402, 
$6.25  in  paper  cover.  Geological  Survey  Water- 
Supply  Paper  1897,  1972.  92  p,  21  fig,  3  plate,  4 
tab,  44  ref. 

Descriptors:  'Groundwater  resources, 

'Hydrogeology,  'Water  yield,  'Water  quality, 
•Wyoming,  Water  wells,  Water  supply,  Spring, 
Water  utilization,  Domestic  water,  Industrial 
water,  Irrigation  water,  Municipal  water, 
Livestock,  Water  levels,  Aquifer  characteristics, 
Pumping,  Withdrawal,  Maps,  Hydrographs, 
Chemical  analysis,  Hydrologic  data,  Basic  data 
collections. 
Identifiers:  'Natrona  County  (Wyo). 

The  general  occurrence,  chemical  quality,  and 
availability  of  groundwater  in  Natrona  County, 
Wyoming,  are  described.  Special  attention  is  given 
to  identifying  the  chemical  suitability  of  ground- 
water for  domestic,  livestock,  industrial,  mu- 
nicipal, and  irrigation  use.  More  than  30  geologic 
formations  are  exposed  in  the  county,  28  of  which 
are  known  to  yield  water  to  wells  and  springs.  The 
Madison  Limestone  of  Mississippian  age  and  the 
Tensleep  Sandstone  and  the  Casper  Formation  of 
Pennsylvanian  and  Permian  age  supply  the  largest 
yields  to  wells  and  springs.  In  the  northeastern 
part  of  the  county,  flow  from  each  of  three  wells  in 
the  Madison  is  more  than  4,000  gpm.  Each  of  three 
wells  in  the  Tensleep  in  the  same  area  flows  more 
than  400  gpm.  Yields  of  springs  in  the  Casper  For- 
mation near  Casper  Mountain  range  from  about 
1 .0  to  17  cubic  feet  per  second.  Groundwater  from 
near  the  outcrop  of  all  these  formations  usually 
contains  less  than  500  mg/liter  of  dissolved  solids. 
Dissolved-solids  content  increases  with  distance 
from  the  outcrop  and  in  places  is  more  than  3,200 
mg/liter.  Several  types  of  water  were  found  in  this 
unit  including  sodium  sulfate,  calcium  sodium 
sulfate,  calcium  sulfate,  sodium  calcium  sulfate, 
sodium  chloride,  and  calcium  bicarbonate. 
(Woodard-USGS) 
W72-10343 


THE  AGE  AND  CIRCULATION  OF  GROUND 
WATER  IN  THE  MISSOULA  VALLEY,  MON- 
TANA, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
R.  L.  Konizeski,  and  D.  Alt. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  565,  $3.00  in  paper  copy 
$0.95  in  microfiche.  Montana  University  Join: 
Water  Resources  Research  Center  Report  No.  24 
(June  1972).  59  p,  7  fig,  1  tab,  9  ref.  Project  No 
OWRR  B-024-MONT  (3). 
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Descriptors:  'Groundwater,  'Water  storage, 
•Radioactive  dating,  'Aquifers,  'Recharge  wells, 
Montana,  Groundwater  resources,  Water  supply. 

Western  Montana  is  a  region  of  high  mountain 
ranges  separated  by  broad  valleys  partly  filled 
with  up  to  several  thousands  of  feet  of  uncon- 
solidated to  semiconsolidated  sediments  in  which 
are  stored  enormous  quantities  of  water.  In  the 
Missoula  Valley  a  relatively  small  amount  of  this 
water,  perhaps  20%,  is  stored  in  aquifers  within 
the  upper  five  or  six  hundred  feet  of  the  land  sur- 
face, where  some  of  it  is  now  being  discharged 
through  wells.  Recharge  to  these  shallow  aquifers 
is  mostly  by  infiltration  from  surface  runoff,  ir- 
rigation and  snow  melt.  Much  larger  quantities  of 
water,  perhaps  80%  of  the  total  amount  in  storage, 
are  stored  in  deeper  aquifers  which  have  not  yet 
been  penetrated  by  wells.  Future  economic 
development  of  the  region  will  inevitably  make  in- 
creasing demands  on  the  ground  water  reservoir  as 
a  source  of  potable  water.  The  ultimate  objective 
of  this  study  was  to  help  determine  efficient 
guidelines  for  managing  this  valuable  resource. 
The  immediate  objective  was  to  study  the  ground 
water  circulation  patterns  and  recharge  discharge 
relationships  of  the  groundwater  aquifers  as 
revealed  by  the  age  of  the  water  stored  therein  and 
by  local  geohydrologic  controls.  (Holje-Montana) 
W72-10432 

2G.  Water  in  Soils 

California  Univ.,  Riverside.  Dept.  of  Soils  and 

P'ant  Nutrition. 

For  primary  bibliographic  entry  see  Field  04D. 

W72-09872 


ERODIBILITY  OF  NEW  ZEALAND  SOILS, 

New  Zealand  Agricultrual  Engineering  Inst.,  Can- 
terbury. 

For  primary  bibliographic  entry  see  Field  02J. 
W72-09877 


ADDITIVES    FOR    MODIFYING    THE    FROST 
SUSCEPTIBILITY  OF  SOILS,  PART  1, 

Cold  Regions  Research  and  Engineering  Lab., 
For  primary  bibliographic  entry  see  Field  02C. 
W72-09879 


A  PRESSURE  TRANSDUCER-TENSIOMETER 
FOR  AUTOMATIC  RECORDING  OF  SOIL- 
MOISTURE  SUCTION  IN  THE  FIELD,  (IN 
GERMAN). 

Bundesanstalt  fuer  Bodenforschung,  Hanover 
(West  Germany). 

0.  Strebel,  W.  Giesel,  M.  Renger,  and  S.  Lorch. 
Z  Pflanzenernaehr  Bodenk.  Vol  126  No  1  p  6-15. 
1970.  Illus.  (English  summary). 
Identifiers:    'Automation,    'On-site    tests,    'Soil 
moisture,  Pressure,  Suction,  Tensiometer,  Trans- 
ducer. 

The  resolution  is  +  1  cm  water  suction,  due  to  high 
zero  stability  and  low  thermal  shift;  the  response 
time  is  very  short.  Above  the  soil  surface  there  are 
no  thermal  sensitive  instrument  parts  which  in- 
fluence the  results;  the  sensitivity  to  radiation  and 
to  air  temperature  below  0  degrees  C  therefore  is 
eliminated.  Measurements  at  greater  depths  are 
possible  -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-09880 


LABORATORY  SIMULATION  OF  LIMESTONE 
SOLUTION, 

University  Coll.   of  Swansea   (Wales).   Dept  of 

Geography. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-09881 


STUDIES  ON  THE   EFFECTS  OF  SALINE   IR- 
RIGATION    WATERS     ON     THE     PHYSICO- 


-CHEMICAL    PROPERTIES    OF   SOME   SOILS 
OF  RAJASTHAN, 

Udaipur  Univ.  (India).  Coll.  of  Agriculture. 

K.  S.  Singh,  and  R.  P.  Sharma. 

J  Indian  Soc  Soil  Sci.  Vol  18  No  4  p  345-356. 1970. 

Identifiers:  Adsorption,  India,  'Irrigation  water, 

Rajasthan,  Ratio,  'Saline  water,  Sodium,  'Soils. 

The  water  used  for  irrigation  at  different  localities 
falls  into  the  classes  of  very  high  salinity  and  very 
high  Na  (C4S4),  high  salinity  and  high  Na  (C3S3), 
and  high  salinity  and  low  Na  (C3S1).  Silt  +  clay, 
CaC03,  pH  and  calculated  values  of  exchangeable 
Na  percentage,  Na  adsorption  ratio  and  S.S.P. 
(soluble  Na  percentage)  of  saturation  extracts 
were  higher  in  irrigated  soils  than  in  unirrigated 
ones  while  the  reverse  trend  was  observed  with 
pore  space.  The  light  textured  soils  were  less  af- 
fected than  heavier  ones.-Copyright  1972,  Biolog- 
ical Abstracts,  Inc. 
W72-09931 


EFFECT  OF  RATE  OF  POULTRY  MANURE  AP- 
PLICATION ON  SELECTED  SOIL  CHEMICAL 
PROPERTIES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10009 


MOVEMENT  OF  POLLUTANT  PHOSPHORUS 
IN  SATURATED  SOILS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05B . 
W72- 10032 


NITROGEN       REMOVAL       FROM      SEWAGE 
WATERS  BY  PLANTS  AND  SOIL, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  05G. 
W72- 10035 


THE  INFLUENCE  OF  WEATHER,  CROP  AND 
SAMPLING  DEPTH  ON  THE  MEASUREMENT 
OF  PORE  SIZE  DISTRIBUTION  IN  THE  ARA- 
BLE LAYER  OF  SOME  CULTIVATED  SILT 
SOILS, 

Rijksfaculteit      der      Landbouwwetenschappen, 
Ghent  (Belgium). 
L.  K.  M.  De  Leenheer. 
Soil  Sci.  112(2):  89-99.  1971. 
Identifiers:  Arable  land,  Sugar  beets,  Crops,  Cul- 
tivated lands,  Depth,  Distribution,  Layer,  Mea- 
surement,   Pores,    'Sampling,    Silt,    Size,    Soils, 
Weather,  Wheat. 

The  influence  of  soil  moisture  at  the  time  of  sam- 
pling is  so  important  that  undisturbed  soil  samples 
for  pF-determinations  are  taken  only  at  the  end  of 
the  winter  (March).  The  soil  in  the  arable  layer 
should  be  at  or  slightly  above  field  capacity  and  at 
its  maximum  as  regards  swelling.  The  total  pore 
space  (=100)  deduced  from  a  measurement  of  the 
water  content  at  pFO  (suction  of  1  cm)  is  preferred 
to  the  total  porosity  TP  as  calculated  from  bulk 
density.  The  soils  studied  are  silt  soils  of  the  most 
fertile  agricultural  area  of  Belgium.  Neither  field 
capacity  nor  wilting  percentage  are  constants  (soil 
characteristics)  for  these  soils,  but  the  available 
water  capacity  (pore  group  pF2,54-pF4,19)  is  a 
nearly  constant  value.  The  volume  of  the  pore- 
group  pFO-pF2,54  is  very  sensitive  to  the  in- 
fluence of  weather  (to  changes  of  moisture  con- 
tent) and  is  referred  to  as  'structure-related  porosi- 
ty.' The  influence  of  crop  (wheat  or  sugarbeet)  on 
the  pore  size  distribution  seems  to  be  less  impor- 
tant than  the  influence  of  weather.  Depth  of  sam- 
pling influences  the  moisture-porosity  relation- 
ship. The  sign  of  the  correlation  may  change  with 
depth.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10117 


WATER  MOVEMENT  IN  A  FIELD  SOIL  DUR- 
ING DRAINAGE  AND  SUBIRRIGATION, 

North  Carolina  State  Univ.,  Raleigh. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-10122 


A  SIMPLIFIED  METHOD  FOR  THE  DETER- 
MINATION OF  SELENIUM  IN  SOILS  AND 
SEDIMENTS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Pendik  (Turkey).  Sheep  and  Goat  Dis- 
eases Research  Labs. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-10252 


EFFECTS  OF  IRRIGATION  WITH  SEWAGE  ON 
FERTILITY  OF  SOD-PODZOLIC  SANDY  LOAM 
SOILS  (VLIYANIYE  OROSHENIYA 

STOCHNYMI  VODAMI  NA  PLODORODIYE 
DERNOVO-PODZOLISTYKH  SUPESCHANYKH 
POCHV), 

For  primary  bibliographic  entry  see  Field  03C. 
W72-10259 


MOISTURE       DYNAMICS       IN       SUBSIDING 

LOESSES    AFTER    WETTING    (O    DINAMIKE 

VLAZHNOSTI  LESSOVYKH 

PROSADOCHNYKH    POCHVO-GRUNTOV    PRI 

IKH  ZAMACHIVANII), 

Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 

Gidrotekhniki  i  Melioratsii,  Moscow  (USSR). 

A.  Ye  Mikhaleva. 

Pochvovedeniye,  No  10,  p  58-64,  October  1971.  2 

fig,  3  tab,  lOref. 

Descriptors:  'Soil  physics,  'Soil  water  movement, 
•Wetting,  'Loess,  'Land  subsidence,  Soil  physi- 
cal properties,  Water  table,  Water  loss,  Soil 
moisture,  Capillary  water,  Gravitational  water, 
Percolating  water,  Percolation,  Infiltration,  Satu- 
ration, Ditches,  Trenches,  Soil  moisture  meters, 
On-site  investigations. 

Identifiers:  'USSR,  'Tadzhikistan,  Vakhsh  River, 
Film  water. 

On-site  investigations  were  conducted  in  the 
Vakhsh  River  valley  in  southwest  Tadzhikistan  to 
study  movement  of  water  in  strongly  subsiding 
loesses  after  initial  and  repeated  wetting.  Soil 
moisture  content  and  rate  of  soil  wetting  were 
determined  by  neutron-meter  measurements  to 
depths  of  25  m.  The  size  and  infiltration  area  of 
surface  water  sources  determine  the  rate  of 
wetting  and  formation  of  wetted  soil  zones.  Rate 
of  gravity  flow  and  degree  of  soil  water  saturation 
increase  with  increase  in  size  of  the  water  source. 
This  accelerates  the  subsidence  rate  of  loess  and 
produces  changes  in  its  hydrophysical  properties. 
These  changes  include  (1)  increase  in  soil  water- 
holding  capacity;  (2)  decrease  in  water  conductivi- 
ty; (3)  decrease  in  gravity  flow;  and  (4)  increase  in 
capillary-and  film-water  movement.  (Josefson- 
USGS) 
W72-10260 


MEASURING  CHLORIDE  IN  EFFLUENT 
FLOWING  FROM  A  SOIL  COLUMN, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
R.  S.  Mansell,  and  A.  Elzeftawy. 
Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  2,  p  378-380,  March-April  1972.  4  fig,  4  ref. 
OWRR  A-013-FLA(4). 

Descriptors:  'Water  chemistry,  'Instrumentation, 
'Chlorides,  'Soil  water,  Leaching,  Aqueous  solu- 
tions,    Analytical     techniques,     Soil     moisture, 
Solutes,  Calibrations. 
Identifiers:  'Soil  solution. 

An  inexpensive  flow  cell  and  combination  chloride 
electrode  system  can  continuously  record  the 
chloride  concentration  in  effluent  flowing  from  a 
soil  column.  The  response  is  sufficiently  fast  for 
monitoring  effluent  at  flow  rates  normally  encoun- 
tered in  column  studies  of  soils.   Break-through 
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curves  for  chloride  solutions  displaced  through  a 
column  of  glass  beads  are  in  close  agreement  with 
corresponding  breakthrough  curves  obtained  by 
argeniometric  titration  of  aliquots  collected  from 
the  same  effluent.  (Knapp-USGS) 
W72-10269 


MODELING     THE     PORE     STRUCTURE     OF 
POROUS  MEDIA, 

Agricultural  Research  Service,  St.  Paul,  Minn.  Soil 
and  Water  Conservation  Research  Div. 
For  primary  bibliographic  entry  see  Field  02F. 
W72- 10276 


WATER    AND    AIR    REGIMES    OF   DRAINED, 
THICK  HUMUS-PEAT  SOILS  AND  MOISTURE 
AVAILABILITY  TO  CROPS  (VODNO-VOZDUS- 
HNYY  REZHIM  I  VLAGOOBESPECHENNOST' 
SEL'SKOKHOZYAYSTVENNYKH        KUL'TUR 
NA      OSUSHAYEMYKH       PEREGNOYNO-TO- 
RFYANYKH  MOSCHNYKH  POCHVAKH), 
Vsesoyuznyi     Nauchno-Issledovatelskii     Institut 
Gidrotekhniki  i  Melioratsii,  Moscow  (USSR). 
Ye.  P.  Panov,  and  K.  N.  Shishkov. 
Pochvovedeniye,  No  10,  p  83-93,  October  1971.  4 
fig,  6  tab,  27  ref. 

Descriptors:  'Land  reclamation,  'Soil  water, 
•Moisture  availability,  *Soil  gases,  'Crops,  Crop 
production,  Vegetable  crops,  Industrial  crops, 
Grains  (Crops),  Grasses,  Soil  types,  Humus,  Peat, 
Precipitation  (Atmospheric),  Groundwater,  Water 
storage,  Consumptive  use,  Irrigation,  Drainage, 
Lysimeters. 
Identifiers:  'USSR,  'Moscow  Oblast,  'Soil  air. 

Water  and  air  regimes  of  thick  Humus-Peat  soils 
on  the  Yakhroma  River  floodplain  (Moscow 
Oblast)  were  examined  in  1965-70  in  steel  lysime- 
ters measuring  0.8  to  1.2  sq  m  and  1-2  m  deep,  and 
in  field  experiments  on  plots  of  the  'Dmitrovskiy' 
sovkhoz.  The  soils  studied  consisted  of  woody- 
sedge  and  sedge-woody,  well-decomposed  peat 
with  a  high  ash  content,  fed  by  groundwaters  in 
deposits  2-4  m  thick.  Favorable  water  and  air 
regimes  were  created  in  soils  during  the  growing 
season  when  soil  drainage  depths  were  65-130  cm 
for  vegetables  and  industrial  crops,  60-100  cm  for 
grain  crops,  and  50-85  cm  for  grasses.  These 
drainage  depths  ensure  high  crop  yields,  re- 
gardless of  the  amount  of  precipitation.  ( Josef son- 
USGS) 
W72- 10304 


DETERMINATION  OF  THE  DEGREE  OF  SOIL 

WATERLOGGING     FROM     PROPKRTIF.S     OF 

CONCRETIONS     (OPREDELENIYE     STEPENI 

ZABOLOCHENNOSTI    POCHV    PO    SVOYST- 

VAM  KONKRETSIY), 

Moscow  State  Univ.  (USSR).  Faculty  of  Biology 

and  Soil  Science. 

F.  R.  Zaydel'man,  and  A.  K  Ogleznev. 

Pochvovedeniye,  No  10,  p  94-101,  October  1971.  2 

tab,  3  ref. 

Descriptors:  'Land  reclamation,  'Saturated  soils, 
'Impervious  soils,  'Hardpan,  'Soil  properties, 
Soil  profiles,  Soil  analysis,  Chemical  analysis, 
Analytical  techniques,  Metals,  Iron,  Manganese, 
Excess  water  (Soils),  Perched  water,  Drainage, 
Land  use,  Podzols. 

Identifiers:  'USSR,  'Moscow  Oblast,  'Water- 
logging, 'Concretions. 

Principles  and  techniques  for  quantitative  deter- 
mination of  the  degree  of  water-logging  of  fine- 
textured  Podzolic  soils  in  the  Central  noncher- 
nozem  zone  of  the  western  and  northwestern  parts 
of  Moscow  Oblast  were  based  on  analysis  of 
physical  and  chemical  properties  of  concretions 
(hardpans)  in  soil  surface  horizons.  The  quantita- 
tive characteristics  examined  included:  (1)  signs  of 
excessive  wetness  in  the  top  (1.5  m)  layer  of  soil; 
(2)  presence  and  depth  of  perched  water  in  the 
middle  of  the  growing  season;  (3)  drainage  needs 
as  related  to  land-use  planning;  and  (4)  percent  of 


dark  gray  hardpans  to  total  number  of  hardpans. 
The  concept  of  a  waterlogging  index  of  mineral 
soils,  based  on  relation  of  the  degree  of  soil  water- 
logging to  the  Fe:Mn  ratio,  was  shown  to  be 
specific  and  closely  connected  with  the 
morphological,  hydrological,  agronomic,  and 
ecological  characteristics  of  excessively  wet  soils. 
(Josefson-USGS) 
W72-10305 


CONTENTS  OF  TOTAL  AND  MOBILE  TRACE 
ELEMENTS  IN  ERODED  SOILS  OF  THE  LU- 
GANSK REGION,  (IN  RUSSIAN), 
L.  I.  Akent'eva. 

Mikroelem  V  Sel'Sk  Khoz;  Med  Resp  Mezhved 
Sb.  Vol5.pl39-145.  1969. 

Identifiers:  'Trace  elements,  Fertilizer,  Lugansk, 
Mobile,  'Eroded  soils,  'USSR. 

A  relationship  was  established  between  the  total 
contents  of  the  trace  elements  Zn,  Cu,  Mo,  Mn, 
Co  and  the  nature  of  soil-forming  rocks.  The  con- 
tents of  mobile  forms  were  considerably  lower  in 
eroded  than  in  uneroded  soils.  Eroded  soils  need 
microfertilizers. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10309 


VARIATION  OF  THE  HYDROPHYSICAL  PRO- 
PERTIES OF  GRAY-BROWN  SOUS  IN  RELA- 
TION TO  THE  MICRORELIEF,  (IN  AZER- 
BAIJANI). 

R.  Memmedov,  and  R.  Memmedov. 

Uch  Zap  Azerb  Univ  Ser  Geol-Geogr  Nauk.  2.  93- 

98.  1969.  (Russian  summary). 

Identifiers:    Amelioration,    Irrigation,    'Porosity, 

'Soils, 'USSR. 

The  gray-brown  soils  are  the  main  soil  type  on  the 
Apsheron  Peninsula.  The  elevations  of  such  soils 
on  the  territory  of  the  Binagady  vineyard  differ  by 
less  than  1.1  to  more  than  3  m.  Data  are  provided 
on  the  bulk  weight  of  the  upper  layer  of  soils,  their 
total  porosity  and  hydrophysical  properties  which 
should  be  considered  in  various  amelioration  and 
irrigation  programs. -Copyright  1972,  Biological 
abstracts,  Inc. 
W72-10310 


WATER  MOVEMENT  IN  UNSATURATED 
SOILS  AS  INFLUENCED  BY  GYPSUM, 

Commonwealth  Scienific  and  Industrial  Research 

Organization,  Deniliquin,  Australia.  Div.  of  Plant 

Industry. 

M.  L.  Sharma. 

Australian  Journal  of  Soil  Research,  Vol  10,  No  1 , 

p25-33,  March  1972.  6  fig,  2  tab,  23  ref. 

Descriptors:  'Soil  water  movement,  'Water 
chemistry,  'Gypsum,  Calcium,  Electrolytes, 
Wetting,  Drying,  Hydraulic  conductivity,  Dif- 
fusivity,  Soil  structure,  Permeability,  Ion 
exchange,  Unsaturated  flow,  Australia. 

Three  soils  varying  in  texture  and  exchangeable 
sodium  were  treated  either  with  distilled  water  or 
with  a  gypsum  solution  and  their  diffusivity,  capil- 
lary conductivity,  and  weighted  mean  diffusivity 
were  determined.  Gypsum  resulted  in  increased 
diffusivity  and  hydraulic  conductivity.  The  in- 
creases were  more  pronounced  near  saturation 
and  declined  with  desaturation.  The  soil  with  the 
highest  clay  content  and  exchangeable  sodium  per- 
centage responded  most.  Wetting  and  draining  cy- 
cles resulted  in  decreased  diffusivity  for  all  soils 
when  distilled  water  was  used,  but  only  in  two 
soils  when  10  or  30  m-equiv.  Solutions  were  used. 
In  the  soil  most  responding  to  gypsum,  diffusivity 
was  slightly  increased  with  increasing  number  of 
wetting  and  draining  cycles  when  gypsum  solu- 
tions were  used.  This  was  due  probably  to  rebuild- 
ing of  structure  by  cation  exchange,  which  was 
lost  by  slaking  and  dispersion  during  the  first 
wetting  and  draining  cycle.  The  electrolyte  con- 
centration of  flowing  solution  did  not  significantly 
affect  the  water  flow  properties  provided  that  the 


slaking  and  dispersion  were  reduced  by  a  solution 
of  high  concentration  during  the  process  of  cation 
exchange.  (Knapp-USGS) 
W72-10325 


FLOODED  RICE  SOILS  OF  NORTHERN  AUS- 
TRALIA: I.  CHANGES  IN  SALINITY, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Darwin  (Australia).  Coastal  Plains 
Research  Station. 
B.G.Williams. 

Australian  Journal  of  Soil  Research,  Vol  10,  No  1, 
p  43-51 ,  March  1972.  6  fig,  1 1  ref. 

Descriptors:  'Soil  chemistry,  'Salinity,  'Aquatic 
soils,  'Rice,  Irrigation,  Hydrogen  ion  concentra- 
tion, Oxidation-reduction  potential,  Saline  soils, 
Leaching,  Australia. 

Soil  salinity,  pH,  and  Eh  were  determined  in  two 
soil  types  on  the  Adelaide  River  plains  (Northern 
Territory,  Australia)  throughout  the  growing 
period  of  a  rice  crop.  Both  the  total  salinity,  as  in- 
dicated by  specific  conductivity  values  of  the  soil 
solution,  and  individual  ion  species  were  followed 
at  30  sites  in  each  soil.  Salt  gradients  within  the  soil 
profiles,  together  with  the  total  salt  concentration 
and  ion  ratios,  remained  relatively  constant 
throughout  the  growing  season.  (See  also  W72- 
10351)  (Knapp-USGS) 
W72-10350 


FLOODED  RICE  SOILS  OF  NORTHERN  AUS- 
TRALIA: II.  CHEMICAL  PROFILES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Darwin  (Australia).  Coastal  Plains 

Research  Station. 

B.G.Williams. 

Australian  Journal  of  Soil  Research,  Vol  10,  No  1, 

p  53-60,  March  1972.  9  fig,  1 1  ref. 

Descriptors:  'Soil  chemistry,  'Salinity,  'Aquatic 
soils,  'Rice,  Irrigation,  Hydrogen  ion  concentra- 
tion, Oxidation-reduction  potential,  Saline  soils, 
Leaching,  Australia. 

Changes  in  chemical  and  electrochemical  proper- 
ties of  a  flooded  calcareous  soil  sown  to  rice  were 
monitored  during  the  season  of  flooding.  Con- 
siderable variations  in  specific  conductivity,  in- 
dividual cation  concentrations,  bicarbonate  con- 
centration, and  carbon  dioxide  pressures  were  ob- 
served within  the  soil  profile  to  depths  of  30  cm. 
Redox  potential  and  pH  tended  to  be  uniform 
within  a  profile  except  when  CaS04  or  H2S04 
was  added  to  the  surface  soil.  Both  field  and  pot 
experiments  showed  profile  variations  in  soil  pro- 
perties and  the  significance  of  this  is  discussed  in 
terms  of  the  root  distribution  of  rice.  (See  also 
W72-1O350)  (Knapp-USGS) 
W72-10351 


WATER  REPELLENCE  IN  SANDY  SOILS  OF 
SOUTH-WESTERN  AUSTRALIA:  II.  SOME 
CHEMICAL  CHARACTERISTICS  OF  THE 
HYDROPHOBIC  SKINS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Floreat   Park   (Australia).   Div.   of 

Plant  Industry. 

F.  J.  Roberts,  and  B.  A.  Carbon. 

Australian  Journal  of  Soil  Research,  Vol  10,  No  1, 

p  35-42,  March  1972.  6  tab,  22  ref. 

Descriptors:  'Wettability,  'Soil  physical  proper- 
ties, 'Organic  matter,  Humic  acids,  Humus,  Infil- 
tration, Permeability,  Australia. 
Identifiers:  Water  repellent  soils. 

The  hydrophobic  organic  skins  on  sand  grains  in 
water-repellent  soils  were  resistant  to  removal  by 
solvents  such  as  cold  water,  concentrated  acid, 
diethyl  ether,  ethanol,  benzene,  chloroform,  and 
aceton:.  Prolonged  treatment  with  hot  diethyl 
ether,  ethanol,  and  benzene  removed  part  of  the 
coating.  Treatment  with  dilute  solutions  of  alkali 
removed  the  skin  as  suspended  particles.  Com- 
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pounds  within  the  very  stable  humic  faction  of  the 
soil  organic  matter  appeared  to  be  mainly  respon- 
sible for  water  repellence  in  soils.  Deposits  of 
fresh  organic  materials  could  also  produce  water 
repellent  properties.  (Knapp-USGS) 
W72-10354 


SEASONAL  VARIATIONS  IN  THE  SALT  COM- 
POSITION OF  SOME  SALINE  WATER-I- 
RRIGATED SOILS  OF  WESTERN  RAJASTHAN: 
I.  EFFECT  OF  RAINFALL, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (In- 
dia). 

I.  C.  Gupta,  and  C.  T.  Abichandani. 
J  Indian  Soc  Soil  Sci.  Vol  18,  No  4,  p  429-435. 
1970. 

Identifiers:  Irrigated  land,  'Leaching,  Rainfall, 
Rajasthan,  'Salinity,  Salt,  Seasonal,  Sodium, 
'Soil  chemical  properties. 

After  the  rains,  amounting  to  35  to  45  cm,  the  high 
salt  concentration  was  greatly  reduced  making  the 
surface  40  cm  completely  non-saline.  The  hydroly- 
sis of  Na-clay  appeared  to  be  of  small  significance 
and  leaching  did  not  result  in  high  alkalinity.  On 
the  other  hand,  in  highly  calcareous  soils,  simul- 
taneous with  soluble  salt  removal,  the  exchangea- 
ble Na  percentage  was  also  reduced  to  a  low  level. 
Surface  soils  of  the  Na-Mg-Cl-S04  type  became 
Na-Ca-Cl-HC03  type  after  rainfall. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72- 10369 


RELATIONSHIP  BETWEEN  WATER  TABLE 
LEVELS  AND  TYPE  OF  MOTTLES  IN  FOUR 
ONTARIO  GLEYSOLS, 

Department  of  Agriculture,  Edmonton  (Alberta). 
Soil  Research  Inst. 
P.  H.  Crown,  and  D.  W.  Hoffman. 
Can  J  Soil  Sci.  Vol  50,  No  3,  p  453-455, 1970,  IUus. 
Identifiers:  Canada,  'Gleysols,  Moisture,  'Mot- 
tles, Ontario,  Soils,  'Water  table. 

Trends  were  noted  toward  more  diffuse  bounda- 
ries and  increases  in  mottle  size  and  abundance 
with  increased  duration  of  saturation  of  soil 
horizons.  All  mottles  were  prominent.  Horizontal 
banding  of  mottles  occurred  in  those  horizons 
through  which  there  had  been  the  highest  frequen- 
cy of  water  table  fluctuation.  The  accumulation  of 
Fe  in  horizontal  bands  may  have  resulted  partially 
from  textural  differences  in  the  stratified  soil 
material.  However,  this  banding  of  mottles  was 
not  observed  where  there  was  no  continued  fluc- 
tuation in  depth  to  water  table,  even  though  all 
soils  have  developed  in  stratified  materials.  There- 
fore, the  banded  mottles  appeared  to  be  a  function 
of  fluctuating  water  table  through  a  relatively  nar- 
row depth  range.  Vertical  streaking  of  mottles  oc- 
curred in  the  horizon  directly  below  the  Apk 
through  which  the  water  table  fluctuated  once  dur- 
ing the  measuring  period.  Mottles  in  horizons  al- 
most permanently  saturated  were  large,  nebulous 
features  (blotches)  while  those  in  horizons  rarely 
saturated  during  the  measuring  period  were 
generally  smaller  and  had  more  distinct  boundaries 
with  the  matrix  (spots).  The  results  of  this  study 
indicate  that  form  and  boundary  characteristics  of 
mottles  might  be  useful  in  a  more  quantitative  ap- 
praisal of  the  moisture  status  of  soils.— Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-I0395 


SOIL  MOISTURE  REGULATION  DEVICE,  (IN 

RUSSIAN), 

V.  M  Shalin,  L.  V.  Nitovshchikova,  and  V.  N. 

Sudachenko. 

Zap  Leningr  S-Kh  Inst.  Vol  1 13,  p  62-67, 1969. 

Identifiers:   Regulation,   'Soil   Moisture   Meters, 

'Instrumentation. 

A  decrease  in  the  gypsum  content  of  'gypsum 
blocks'  with  metal  electrodes  did  not  have  any  sig- 
nificant effect  on  their  sensitivity.  The  transducer 
may  be  constituted  with  nonlinear  semiconductor 
resistors  (based  on  silicon  carbide).  The  basic  cir- 


cuit diagram  of  the  device  is  discussed. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72- 10408 
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SAMPLING  AND  DISTRIBUTION  OF  ANIMALS 
IN  SUBMERGED  VEGETATION,  (IN  CZECH), 

Karlova     Universita,    Prague    (Czechoslovakia). 

Dept.  of  Hydrobiology. 

J.  Korinkova. 

Vestn  Cesk  Spol  Zool.  Vol  35,  No  3,  p  209-221. 

1971.  IUus. 

Identifiers:     'Animals,     Biomass,     Distribution, 

'Sampling,  Vegetation. 

In  carp-pond  submerged  stands  a  l-m2  sampler 
was  used  for  sampling  the  phytomacrofauna.  The 
mean  abundances  and  biomasses  of  animals  were 
related  to  the  unit  bottom  area,  to  unit  plant 
weight,  to  the  unit  plant  surface,  and  to  the  unit 
water  volume.  In  animal  populations  various  rela- 
tions to  the  plant  stand  density  were  found.  Dis- 
tribution of  animals  was  tested  and  the  log-normal 
distribution  was  shown  for  the  total  biomasses  of 
animals.  Three  predominant  species  had  different 
distributions,  as  influenced  by  the  behavior  of  the 
species.  An  abundant  material  collected  by  the 
large  sampler  made  it  possible  to  treat  quantitative 
data  in  terms  of  the  normal  distribution  because  of 
large  means.  The  size  of  the  sampler  is  also 
discussed  according  to  the  species  dispersion  and 
the  'edge  effect'  of  samplers. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09834 


ON  THE  QUESTION  OF  THE  INTRODUCTION 
OF  PURIFU5D  WASTE  WATER  IN  LAKES, 

Eidgenoessische         Technische         Hochschule, 
Kastienbaum  (Switzerland).  Hydrobiology  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09836 


THE  ALGAE  FROM  A  MODEL  POND  OF  THE 
M.  NENCKI  INSTITUTE  OF  EXPERIMENTAL 
BIOLOGY, 

Jagellonian    Univ.,    Krakow    (Poland).    Dept.    of 

Hydrobiology. 

H.  Wysocka-Bujalska,  and  K.  Starmach. 

Pol  Arch  Hydrobiol.  Vol  17,  No  4,  p  526-530.  1970. 

Illus. 

Identifiers:    Achroonema    macromeres,    Achro- 

onema  simplex,   'Algae,  Clathrochloris  hannae, 

Microcystis  testacea,  Pelonema  aphane,  Poland, 

'Pond,  Records,  Species,  Tetrachloris  diplococ- 

cus,  Tetrachloris  merismopedioides. 

A  list  of  algae  occurring  in  the  model  pond  is 
given.  Clathrochloris  hannae  sp.  nov.  is  described. 
New  records  for  Poland  are:  Microcystis  testacea, 
Tetrachloris  merismopedioides,  T.  diplococcus, 
Achroonema  macromeres,  A.  simplex  and 
Pelonema  aphane  .-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09843 


A  MODEL  FOR  A  LINKED  SYSTEM  OF  MUL- 
TI-PURPOSE RESERVOIRS  WITH 
STOCHASTIC  INFLOWS  AND  DEMANDS, 

TexasA  and  M  Univ.,  College  Station.  Water 
Resources  Inst. 

G.  L.  Curry,  J.  C.  Helm,  and  R.  A.  Clark. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  196,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Texas  Water  Resources  In- 
stitute Technical  Report  No  41,  June  1972.  57  p,  3 
fig,  3  tab,  9  ref.  OWRR  A-019-TEX  (1). 

Descriptors:  'Multiple-purpose  reservoirs, 
'Model  studies,  'Inflows,  'Stochastic  processes, 
Statistical  methods,  Computers,  Input-output 
analysis,  Reservoir  operation,  Forecasting,  Water 
levels. 


Experiments  were  conducted  with  models  of  sin- 
gle and  linked  systems  multi-purpose  reservoirs 
with  stochastic  inflows.  The  objective  of  the  first 
study  was  to  develop  an  optimal  operating  policy 
for  a  given  time  sequence  of  minimum  and  max- 
imum reservoir  levels.  The  approach  is  based  on 
the  distribution  of  the  sum  of  the  inflows  over  suc- 
cessive time  periods.  The  resultant  reservoir 
release  variables  are  no  longer  stochastic  values. 
The  resultant  constraint  set  forms  a  linear  system 
of  equations.  Stochastic  demands  as  well  as  in- 
flows are  considered.  The  model  with  stochastic 
inflows  was  extended  to  a  connected  system  of 
reservoirs.  The  reservoirs  were  considered  to  be 
linked  by  a  system  of  pumping  canals  and  normal 
river  reaches.  The  objective  was  the  optimal 
operation  of  the  total  system  subject  to  certain 
restrictions  on  reservoir  operations.  The  linked 
system  model  is  a  natural  extension  of  the  single 
reservoir  model.  The  resulting  constraints  for  the 
problem  are  linear  and  the  decision  variables  are 
deterministic  rather  than  random  variables.  Thus, 
linear,  quadratic  or  even  general  convex  objective 
functions  can  be  handled  readily.  (Woodard- 
USGS) 
W72-09889 


THE  COMPARISON  OF  TOTAL  MERCURY 
LEVELS  IN  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  FROM  AN  OLIGOTROPHIC 
LAKE  AND  AN  EUTROPHIC  LAKE, 

Michigan    State    Univ.,    East    Lansing.    Inst.,    of 

Water  Research. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10063 


A    DIFFUSION    MODEL    FOR    GREEN    BAY, 
LAKE  MICHIGAN, 

Wisconsin     Univ.,     Madison.     Marine     Studies 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10077 


FRESHWATER  ECOLOGY  IN  THE  MATO 
GROSSO,  CENTRAL  BRAZIL.  II.  ASSOCIA- 
TIONS OF  CLADOCERA  IN  MEANDER  LAKES 
OF  THE  RIO  SUIA  MISSU, 

Westfield    Coll.,    London    (England).    Dept.    of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10082 


FRESHWATER  ECOLOGY  IN  THE  MATO 
GROSSO,  CENTRAL  BRAZIL.  III.  ASSOCIA- 
TIONS OF  ROTIFERA  IN  MEANDER  LAKES 
OF  THE  RIO  SUIA  MISSU, 

Westfield    Coll.,    London    (England).    Dept.    of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10083 


THE  FERTILIZATION  OF  GREAT  CENTRAL 
LAKE.  I.  EFFECT  OF  PRIMARY  PRODUC- 
TION, 

Fisheries  Research   Board  of  Canada,   Nanaimo 

(British  Columbia).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10093 


THE   FERTILIZATION   OF  GREAT  CENTRAL 
LAKE.  II.  ZOOPLANKTON  STANDING  STOCK, 

Fisheries  Research  Board  of  Canada,  Nanaimo 

(British  Columbia).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10094 


PHYSICAL  AND  CHEMICAL  LIMNOLOGY  OF 
THE  LAKES  OF  MANITOULIN  ISLAND, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

H.  H.  Harvey,  and  J.  F.  Coombs. 

Journal  Fisheries  Research  Board  of  Canada,  Vol. 

28,  No.  12,  p  1883-1897,  1971.  7  fig,  3  tab,  22  ref. 
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Descriptors:  "Limnology,  *Lakes,  "Physical  pro- 
perties, *Chemical  analysis,  Fish,  Trenches,  Sedi- 
ments, Temperature,  Oxygen,  Hydrogen  ion  con- 
centration, Magnesium,  Calcium,  Sodium,  Potas- 
sium, Dolomite,  Lake  morphometry. 
Identifiers:  'Canada,  'Manitoulin  Island  (On- 
tario), Lake  bottom  trenches. 

The  Manitoulin  Island  lakes  of  Ontario,  Canada 
were  analyzed  to  define  physical  and  chemical 
lake  characteristics  lying  within  dolomitic  masses, 
provide  explanation  for  trenches  in  many  lake 
basins,  explain  fish  survival  in  shallow  lakes,  and 
establish  environmental  basis  for  analysis  of  fish 
and  zooplankton  zoogeography.  The  lakes  were 
classed  by  frequency  of  circulation  as  dimictic  or 
polymictic;  poly  miotic  lakes  were  classed  as  those 
with  or  without  trenches,  and  as  shallow  or  deep. 
The  lake  bottom  trenches  may  be  maintained  by 
wind-induced  water  currents.  In  one  trenched 
lake,  winter  oxygen  declined  to  less  than  1  ppm  be- 
fore surface  melt-water  entered  under  the  ice 
sheet.  Winter  kills  of  fish  such  as  yellow  perch  and 
northern  pike  were  observed  in  three  lakes,  but 
presence  of  older  age-classes  of  fish  suggested 
that  extensive  winter  kills  are  not  common.  Fish 
survive  in  the  shallow  lakes  due  to  continued 
presence  of  at  least  small  amounts  of  oxygen  in 
winter  and  the  timely  arrival  of  surface  melt-water 
under  the  ice.  Most  lakes  had  a  high  pH  and  were 
rich  in  magnesium  relative  to  calcium  consistent 
with  dolomitic  bedrock.  Sodium  and  potassium  oc- 
curred at  unusually  low  concentrations.  (Jones- 
Wisconsin) 
W72-10099 


PALEOLIMNOLOGY  OF  LAKE  TEXCOCO, 
MEXICO.  EVIDENCE  FROM  DIATOMS, 

Minnesota     Univ.,     Minneapolis.     Limnological 

Research  Center. 

J.  P.  Bradbury. 

Limnol  Oceanogr.  Vol  16,  No  2,  p  180-200.  1971. 

Illus.  Map. 

Identifiers:  Anomoeoneis  costata,  Campylodiscus 

clypeus,  Cyclotella  quillensis,  Cyclotella  striata, 

Denticula  elegans,  'Diatoms,  Lakes,  'Limnology, 

Mexico,    Nitzschia    frustulum,     Stephanodiscus 

niagarae,  'Lake  Texcoco. 

A  46-m  core  from  the  lacsutrine  sediments  beneath 
Mexico  City  was  analyzed  to  establish  a  strati- 
graphic  sequence  of  diatom  assemblages  for  use  in 
interpreting  the  climatic  and  limnologic  history  of 
ancient  Lake  Texcoco.  Diatoms  were  found  in 
nearly  every  20-cm  sample  interval,  and  several 
major  zones  were  established.  Planktonic  and 
benthonic-epiphytic  assemblages  alternate 
throughout  the  core,  both  of  fresh-  and  brackish- 
water  types.  The  alternations  reflect  the  fact  that 
the  coring  site  is  marginal  to  the  main  basin  of  the 
lake,  and  limnologic  conditions  change  as  water 
levels  rise  and  fall.  A  freshwater  planktonic  as- 
semblage dominated  by  Stephanodiscus  niagarae 
in  deeper  parts  of  the  core  indicates  that  a  large, 
cool,  and  possibly  deep  lake  existed  about  100,000 
yr  ago,  either  because  of  pluvial  or  because  of  tec- 
tonic factors.  This  is  replaced  (depth  35  to  30  m)  by 
a  freshwater  benthonic-epiphytic  assemblage 
characterized  by  Denticula  elegans  and  other 
marsh  diatoms.  The  marshes  were  probably  main- 
tained by  springs  from  the  shore  when  the  lake 
was  reduced  to  saline  pools  in  the  center  of  the 
basin.  As  water  levels  rose  again  (core  depths  30  to 
5  m),  brackish  water  flooded  the  marshes,  and 
brackish  benthonic  diatoms  (such  as  Anomoeoneis 
costata,  Campylodiscus  clypeus,  and  Nitzschia 
frustulum)  replaced  the  earlier  floras.  These  were 
periodically  replaced  by  brackish  planktonic 
diatoms  (as  Cyclotella  striata  and  Cyclotella  quil- 
lensis) when  the  lake  was  deeper,  but  the  earlier 
freshwater  planktonic  flora  never  recurred.  The 
same  brackish  planktonic  and  benthonic  diatoms 
that  prevailed  for  several  tens  of  thousands  of 
years  are  found  today  confined  to  the  brackish 
pools  of  Lake  Texcoco  that  are  remnants  of  the 
former  larger  lake.  The  long  interval  of  fluctuating 
brackish  floras  probably  represents  Wisconsin 
time.  The  last  10,000  yr  of  the  lake's  history  is 
marked  by  a  return  of  the  marsh  flora,  suggesting  a 


climate  drier  than  that  of  Wisconsin  time.  A 
marked  climatic  change,  however,  is  not  necessa- 
ry to  explain  this  last  change  in  the  diatom  flora, 
and  it  seems  likely  that  the  pluvial  climate  inferred 
for  the  southwestern  USA  had  less  effect  at  the 
latitude  of  Mexico  City  (19  deg  30)  than  farther 
north.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10121 


CHEMICAL  EXCHANGES  BETWEEN  SEDI- 
MENTS AND  WATER  IN  THE  GREAT  LAKES: 
SPECULATIONS  ON  PROBABLE  REGULATO- 
RY MECHANISMS, 

Wisconsin  Univ.,  Milwaukee.  Center  for  Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10158 


THE     LOCAL     EFFECT     OF     A     PUNCTATE 
WASTE  WATER  LOADING   OF  A  STANDING 
BODY  OF  WATER;  A  DIRECT  DETERMINA- 
TION OF  THE  GROWTH  LIMITING  EFFECT 
OF  PHOSPHORUS  IN  LAKE  LUCERNE, 
Eidgenoessische         Technische         Hochschule, 
Kastienbaum  (Switzerland).  Hydrobiology  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 
W 72- 10205 


THE     RELATIONS     BETWEEN     THE     REED 
STANDING-CROP  AND  FISHERY  EFFECT, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 

Ecology. 

F.  Szajnowski. 

Pol  Arch  Hydrobiol,  Vol  17,  No  3,  p  363-371,  1970, 

Illus. 

Identifiers:  Bream,  Fishery,  Pike,  'Reed,  Tench, 

'Lakes,  'Poland,  'Fish  populations. 

The  dependence  between  the  reed  standing-crop, 
size  of  littoral  and  the  catches  of  some  fish  species 
was  analyzed.  The  investigations  included  53  lakes 
of  the  Mazurian  Lakeland.  Reed  production  had 
no  significant  effect  on  fishing  production.  How- 
ever, a  significant  dependence  was  observed 
between  the  percentage  participation  of  the  littoral 
and  the  catches  of  tench  and  pike  (positive  depen- 
dence) and  bream  (negative  dependence). --Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W72-10215 


ON  THE  VARIATION  IN  DIRECTION  OF  THE 

HORIZONTAL  COMPONENT  OF  REMANENT 

MAGNETISATION  IN  LAKE  SEDIMENTS, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  02J. 

W72-10253 


PEATLAND    TYPES    AND    THEIR    REGIONAL 
DISTRIBUTION  IN  SOUTH  SWEDEN, 

For  primary  bibliographic  entry  see  Field  05C. 
W 72- 10308 


A  COMPARATIVE  MICROBIOLOGICAL 
STUDY  OF  THE  SAPROPELS  OF  LAKES 
AKACH-KUL'  AND  SABANAI  IN  CHE- 
LYABINSK OBLAST.  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10388 


A  MICROBIOLOGICAL  AND  SANITARY-BA- 
CTERIOLOGICAL CHARACTERIZATION  OF 
THE  SAPROPEL  OF  LAKE  BOLYASH,  CHE- 
LYABINSK OBLAST,  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10393 


A  GEOLOGIC  GEOCHEMICAL  AND  SEDI- 
MENTOLOGIC  STUDY  OF  FLATHEAD  LAKE, 
MONTANA, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 


A.  Silverman. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  588,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Montana  Water  Resources 
Research  Center  Completion  Report  No.  21  (1972). 
48  p,  3  fig,  1  tab,  28  ref.  Project  No.  OWRR  A -019- 
MONT(l). 

Descriptors:  'Geologic  investigations,  'Geology, 
'Geophysics,    'Geological    surveys,    'Structural 
geology,  'Gravity  studies,  Lakes,  Montana. 
Identifiers:  Flathead  Lake  (Mont). 

In  order  to  interpret  the  structure  and  geology  of 
the  Flathead  Lake  region  in  Montana,  a  combina- 
tion gravity  survey  and  reconnaissance  geologic 
map  were  completed.  The  gravity  survey  covers 
over  800  square  miles  around  Flathead  Lake  while 
the  geologic  map  covers  300  square  miles  west  of 
the  southern  part  of  the  lake.  Flathead  Lake  marks 
the  trend  of  the  Rocky  Mountain  Trench  in  the 
study  area.  In  the  area  studied,  lows  are  located 
within  Flathead  Lake  and  to  the  south  of  it.  These 
lows  are  interpreted  as  part  of  a  series  of  structural 
basins  filled  with  3000  to  5000  feet  of  low  density 
valley  fill.  The  southwest  side  of  Flathead  Lake  is 
highly  faulted  with  several  small  basins  and  one 
major  negative  gravity  anomaly  centered  over  Ir- 
vine Flats.  The  Big  Draw  fault  is  believed  to  be  re- 
lated to  major  east-west  lineaments  south  of  the 
study  area.  The  fault,  based  on  gravity  data,  ap- 
pears to  have  been  downdropped  into  the  Rocky 
Mountain  Trench.  Minor  faulting  is  still  active 
along  the  trend  of  the  Rocky  Mountain  Trench. 
(Holje-Montana) 
W72-10433 


FISHCULTURE  SURVEY  REPORT  FOR  WEST 
CENTRAL  AFRICA.  INCREASING  FISH 
PRODUCTION  BY  IMPROVED  FISHCUL- 
TURES, 

Auburn  Univ.,  Ala. 

For  primary  bibliographic  entry  see  Field  081. 

W72-10436 


21.  Water  in  Plants 


METHODS  FOR  DETERMINING  WATER  AC- 
TIVITY (SUCTION  STRENGTH)  IN  PLANT  TIS- 
SUES, 

Moscow  State  Univ.  (USSR). 

1. 1.  Sudnitsyn,  Y.  A.  Davydova,  and  I.  A. 

Kalileeva. 

Biol  Nauk.  Vol  14,  No  1,  p.  123-126. 1971.  Illus. 

Identifiers:  'Analytical  techniques,  Pine  needles, 

Plants,  Psychrometry ,  'Plant  tissues. 

The  results  of  measuring  water  activity  in  a  pine 
needle  by  the  psychrometric  method  (according  to 
the  relative  pressure  of  the  water  vapor)  and  by 
the  method  of  equilibrium  with  a  sucrose  solution 
are  compared.  When  suction  strength  is  more  than 
15  atm,  the  psychrometric  method  yields  higher 
values  than  the  method  of  equilibrium  with  solu- 
tions. The  possible  reasons  for  this  phenomenon 
are  discussed. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09827 


EFFECT  OF  DIFFERENT  OSMOTICA  ON  GER- 
MINATION OF  ALKALI  SACATON  (SPOROBO- 
LUS  AIROIDES  TORR.)  AT  VARIOUS 
MOISTURE  STRESSES, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
O.D.  Knipe. 

BotGaz.  Vol  132,  No  2,  p  109-112. 1971.  Illus. 
Identifiers:  Carbowax,  'Germination,  Mannitol, 
'Moisture     stresses,     'Osmotica,     Sacaton     M, 
Sporobolus  airoides  M. 

The  moisture-limiting  ability  of  aqueous  solutions 
of  mannitol,  Carbowax  200,  and  Carbowax  4000 
was  tested  at  moisture  tensions  ranging  from  0.3 
through  15.0  atm.  Carbowax  4000  was  the  only 
osmoticum  that  reduced  seed  germination  at  3.0 
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atm  over  that  at  0.3  atm.  Germination  of  seeds 
treated  with  Carbowax  200  was  less  at  8.0,  12.0, 
and  15.0  atm  than  that  of  seeds  treated  with  man- 
nitol  and  carbowax  4000,  but  there  were  no  dif- 
ferences in  germination  of  seeds  treated  with  the 
latter  2  osmotica  at  these  tensions.  There  were  no 
differences  in  %  of  germination  among  any  of  the 
osmotica  at  0.3  and  3.0  atm. --Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09927 


WORLDWIDE  DISTRIBUTION  AND  ECOLOGY 
OF  EURYCERCUS  AND  SAYCIA 

(CLADOCERA), 

Indiana  Univ.,  Bloomington.  Dept.  of  Zoology. 

David  G.  Frey. 

Limnol  Oceanogr.  Vol  16,  No  2,  p  254-308.  1971. 

Illus. 

Identifiers:  *Cladocera,  •Distribution,  *Ecology, 

Eurycercus,    Eurycercus    glacialis,    Eurycercus 

lamellatus,     Eurycercus     polyodontus,     Saycia, 

Sayciacooki. 

The  2  spp.  of  Eurycercus  are  largely  allopatric  in 
the  Northern  Hemisphere,  glacialis  tending  to  be 
peripheral  in  distribution  in  the  far  north,  occur- 
ring only  as  far  south  as  51-52  deg.  N.  There  are 
vigorous  disjunct  populations  of  unknown  history 
in  oligotrophic  heath  and  dune  localities  in 
Denmark  and  the  Netherlands.  The  center  of  dis- 
tribution is  Greenland-Iceland.  E.  lamellatus  is 
widely  distributed  over  North  America  south  to 
Mexico  City  and  over  much  of  Eurasia  south  to 
Algeria  and  southern  Tibet.  It  also  is  known  from 
farther  north  than  glacialis.  It  is  the  only  species 
occupying  the  large  mountain  masses  of  the 
Northern  Hemisphere.  The  center  of  distribution 
seems  to  be  western  Europe.  Co-occurrence  of  the 
2  spp.  in  the  same  water  bodies  is  known  only  for  a 
few  scattered  lakes  in  Denmark,  northern  Sewden, 
Iceland,  and  Alaska.  E.  lamellatus  also  occurs  as 
disjunct  populations  in  Argentina  and  South 
Africa,  but  not  at  comparable  latitudes  in  Australia 
and  New  Zealand.  Here,  S.  cooki  occurs,  which 
might  be  considered  an  ecological  equivalent  of  E. 
lamellatus  except  that  it  is  confined  to  temporary 
water  bodies.  The  finding  of  3  males  of  Saycia 
from  Australia-the  first  males  ever  recorded- 
stimulated  a  detailed  study  of  the  morphology  of 
the  species  and  a  comparison  with  Eurycercus. 
Retention  of  the  2  genera  in  separate  subfamilies 
seems  justified.  The  male  of  Saycia  is  unique 
among  chydorid  Cladocera  in  having  a  plumose 
sexual  seta  on  the  antennule  and  in  having  the 
post-abdominal  claw  spatulate  at  the  tip.  The 
sperm  ducts  open  near  the  tip  of  the  post-ab- 
domen, rather  than  at  the  base  as  in  Eurycercus, 
the  latter  condition  being  unique  among  the 
chydorids.  Saycia  from  New  Zealand  differs  from 
the  population  in  Australia  chiefly  in  having  more 
preanal  teeth  on  the  postabdomen  and  in  being 
higher  and  having  a  shorter  posterior  margin  rela- 
tive to  length  of  the  animal.  All  these  characters 
change  with  size.  These  regressions  are  presented 
and  their  significance  discussed.  The  New  Zealand 
population  has  been  designated  a  new  geographic 
subspecies,  pending  the  eventual  recovery  of 
males.  The  number  of  postabdominal  teeth  in  E. 
lamellatus  increases  with  increasing  size,  making  it 
likely  that  the  species  described  as  E.  polyodontus 
merely  represents  individuals  from  the  upper  end 
of  this  regression.  The  number  of  teeth  in  E.  gla- 
cialis is  smaller  than  in  lamellatus  and  does  not  in- 
crease with  size  of  animal.  The  variability  of  tooth 
number  within  each  species  is  so  great  that  the 
number  100  proposed  in  the  past  cannot  be  used  to 
separate  the  2  spp.  with  any  reliability.  Similarly, 
the  subspecies  of  Saycia  from  New  Zealand  has  a 
larger  tooth  number,  which  shows  a  marked  in- 
crease with  size  of  animal,  than  that  from  Aus- 
tralian-Copyright 1972,  Biological  Abstracts,  Inc. 
W72-09928 


WATER  POTENTIAL  GRADIENT  IN  A  TALL 
SEQUOIADENDRON, 

Union  Coll.,  Schenectady,  N.  Y. 

P.  Tobiessen,  P.  W.  Rundel,  and  R.  E.  Stecker. 


Plant  Physiology  Vol  48  No  3  p  303-304.  1972.  Il- 
lus. 

Identifiers:  Gradient,  *Water  potential,  Pressure, 
Psychometer,  *Sequoiadendron,  Thermocouple, 
♦Water  transport,  Xylem. 

With  an  elevator  installed  in  a  90-meter  tall 
Sequoiadendron  to  collect  the  samples,  xylem 
pressure  potential  measurements  were  made  ap- 
proximately every  15  m  along  60  m  of  the  tree's 
height.  The  measured  gradient  was  about  -0.8  bar 
per  10  meters  of  height,  i.e.,  less  than  the  hydro- 
static gradient.  Correction  of  the  xylem  pressure 
potential  data  by  calibration  against  a  thermocou- 
ple psychrometer  confirmed  this  result.  Similar 
gradients  are  described  in  the  literature  in  tall 
conifers  at  times  of  low  transpiration,  although  a 
different  sampling  technique  was  used.  If  the  data 
in  the  present  study  and  those  supporting  it  are 
typical,  they  imply  a  re-evaluation  of  either  the  use 
of  the  pressure  chamber  to  estimate  water  poten- 
tial or  the  present  theories  describing  water  trans- 
port in  tall  trees.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09935 


EFFECT  OF  EXTRACTS  FROM  DRY  LEAVES 
OF  TREES  ON  THE  WATER-ABSORBING 
CAPACITY  AND  FRACTIONAL  COMPOSI- 
TION OF  THE  WATER  OF  PLANT  TISSUES, 
(IN  RUSSIAN), 

Voronezhskii  Lesotekhnicheskii  Institut  (USSR). 
V.  D.  Roshchina. 

Biol  Nauk.  Vol  13  No  12  p  63-68.  1970.  IUus. 
Identifiers:  *Absorbion,  Birch-D,  Capacity,  Cher- 
ry-D,  Composition,  Cotinus-D,  Disorder,  Dry,  Ex- 
tracts, 'Leaves,  Mountain  ash  D,  Oak-D,  Permea- 
bility, Plants,  Poplar-D,  Resistance,  Rhus-Typhin- 
a-D,  Sumac-D,  Tissues,  Tonoplast,  "Trees. 

Aqueous  extracts  from  dry  leaves  lowered  the 
capacity  of  living  plant  tissue  to  absorb  water.  This 
was  the  result  of  disorders  in  the  semi-permeabili- 
ty of  the  tonoplast  (due  to  the  influence  of  the  ex- 
tract from  the  leaves  of  birch,  smoke  tree 
(Cotinus),  stage-horn  sumac  (Rhus  Typhina))  or 
the  result  of  the  osmotic  resistance  of  plant  ex- 
tracts (from  the  leaves  of  mountain  ash,  bird  cher- 
ry, poplar  and  oak).  Changes  in  the  fractional  com- 
position of  the  water  at  first  were  evident  mainly 
by  an  increase  in  the  portion  of  the  most  weakly 
retained  fractions  of  water  and  then  by  a  decrease 
in  the  portion  of  these  fractions.— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-09936 


DIURNAL  CHANGES  OF  WATER  SATURA- 
TION DEFICIT  IN  LEAVES  AND  THEIR  DE- 
PENDENCE ON  THE  CLIMATIC  FACTORS,  (IN 
POLISH), 

Warsaw  Univ.  (Poland).  Inst,  of  Botany. 
J.  Czerski,  and  M.  Wasik. 

Acta  Soc  Bot  Pol.  Vol  40  No  1  p  41-56  1971.  IUus. 
(English  summary). 

Identifiers:  Beta  D,  Brassica  D,  Calendula  D,  Cli- 
mate, Water  deficit,  Dependence,  Digitalis-D, 
•Diurnal,  'Leaves,  Nicotiana-D,  Saturation,  Suc- 
tion. 

Daily  changes  in  water  suction  deficit  in  different 
species  of  Nicotiana,  Digitalis,  Calendula,  Beta 
and  Brassica  were  studied.  Significant  water 
deficit  in  the  middle  of  the  day  was  demonstrated 
for  all  plants  studied. --Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-09937 


STOMATAL  MOVEMENTS,  FREQUENCIES, 
AND  RESISTANCES  IN  TWO  MAIZE  VARIE- 
TIES DIFFERING  IN  PHOTOSYNTHETIC 
CAPACITY, 

Connecticut    Agricultural    Experiment    Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-09938 


THE  STABILITY  OF  WATER  UNDER  TENSION 
IN  THE  XYLEM, 

California   Univ.,   Riverside.   Dept.  of  Soils  and 
Plant  Nutrition. 
J.  1.  Oertli. 

Z  Pflanzenphysiol.  Vol  65  No  3  p  195-209.  1971.  Il- 
lus. 

Identifiers:  'Bubbles,  'Cohesion  theory,  Column, 
Formation,  Fracture,  Stability,  Tension,  *Xylem. 

The  xylem  fluid  under  tension  is  in  a  metastable 
state  but  the  transfer  to  the  more  stable  state  by 
bubble  formation  is  impeded  by  a  high  free  energy 
barrier  unless  the  tensions  exceed  1000  bars.  Bub- 
ble formation  that  causes  fracture  of  water 
columns  in  the  xylem  can  occur  at  lower  tensions 
if  suitable  nuclei  are  present.  Since  functional 
xylem  vessels  usually  remain  filled  with  solutions 
from  the  beginning,  and  since  the  transpiration 
water  that  passes  through  them  is  filtered  when  en- 
tering nuclei  for  spontaneous  bubble  formation  are 
absent  in  the  xylar  fluid.  Creation  of  nuclei  with 
energy  from  nuclear  radiations  is  unlikely.  Pore 
sizes  in  vessel  walls  are  sufficiently  small  to 
sustain  tensions  in  excess  of  100  bars.  Dissolved 
air  in  the  sap  has  little  effect  on  the  fracture  of 
liquids.  It  is  concluded  that  the  fracture  of  xylar 
water  columns,  under  usual  conditions,  is  im- 
probable. Bubble  formation  is  a  critical  aspect  of 
the  cohesion  theory  for  the  ascent  of  sap  in 
plants. --Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09939 


VERTICAL  MOVEMENT  OF  ACARINA  UNDER 
MOISTURE  GRADIENTS, 

Forest  Service  (USDA),  Research  Triangle  Park, 

N.C.  Forest  Science  Lab. 

L.  J.  Metz. 

Pedobiologia.  Vol  1 1 ,  No  3,  p  262-268. 1971.  IUus. 

Identifiers:  'Acarina,  Caleremaeus  sp,  Gradients, 

'Moisture,    'Movement,    Oribatula    tibialis,    Tr- 

hypochthonius  americanus. 

A  laboratory  experiment,  concerned  with  survival 
and  movement  of  mites  under  different  moisture 
regimes,  is  described.  Groups  of  mites,  as  weU  as  7 
spp.  of  Oribatei  moved  between  mineral  soil  and 
organic  layers  as  moisture  conditions  changed. 
The  Mesostigmata  group  had  a  better  survival  rate 
than  either  Oribatei  or  Trombidiformes.  Of  the 
oribatid  species  studied,  Oribatula  tibialis,  Tr- 
hypochthonius  americanus,  and  Caleremaeus  sp. 
had  the  best  survival  rates.— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10022 


EFFECTS  OF  DRYING  AT  THREE  TEMPERA- 
TURES ON  CARBON  DIOXIDE  EXCHANGE  OF 
CLADONIA  RANGIFERINA  (L.)  WIGG, 
Wisconsin  Univ.,  Madison.  Dept.  of  Botany. 
M.  S.Adams. 

Photosynthetica.  Vol  5,  No  2:  p  124-127.  1971.  Il- 
lus. 

Identifiers:  'Cladonia  rangiferina,  Drying, 
Exchange,  Carbon  dioxide,  'Photosynthesis, 
Pinus  banksiana  G,  'Respiration,  'Temperatures. 

The  effects  of  the  hydration  level  of  C.  rangiferina 
on  net  photosynthesis  and  dark  respiration,  at  3 
temperatures,  are  reported  for  a  population  from 
the  Wisconsin  pine  barrens  (Pinus  banksiana). -- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10061 


BIPHASIC  CHARACTER  OF  CHANGES  IN  THE 

VISCOSITY    OF    PROTOPLASM     OF    PLANT 

CELLS     UNDER     CONDITIONS     OF     WATER 

DEFICIENCY,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 

Physiology. 

V.N.  Zholkevich,  and  M.N.  Grigor'eva. 

Dokl  Akad  Nauk  SSSR  Ser  Biol,  Vol  196,  No  3, 

p717-718.  1971.  Illus. 

Identifiers:  Aggregation,  'Plant  cells,  Chloroplast, 

*Cucumber-D,       Death,       'Water       deficiency, 

Hypocotyl,  Protoplasm,  'Viscosity. 
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The  response  of  parenchyma  cells  protoplasm  of 
cucumber  hypocotyls  to  progressive  dehydration 
had  a  pronounced  biphasic  character:  at  first  the 
viscosity  dropped  and  then  it  increased,  i.e.,  on 
passing  from  the  first  phase  to  the  second  the  sign 
of  the  response  changes  to  the  opposite  direction. 
The  increase  of  viscosity  continued  until  the  cells 
died,  which  was  usually  accompanied  by 
chloroplast  aggregation.  If  severely  wilted  plants 
having  a  very  high  viscosity  were  watered,  the 
viscosity  again  decreases,  which  shows  that  the  in- 
crease of  viscosity  was  reversible.-Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-10147 


INVESTIGATION  OF  THE  WATER  STATUS  IN 
PLANT     TISSUES     BY     THE     NUCLEAR-SPI- 
N-ECHO METHOD  (IN  RUSSIAN), 
Kazan  Agricultural  Inst.  (USSR). 
F.  D.  Samuilov,  E.  A.  Nikiforov,  and  V.  I. 
Nikiforova. 

Dokl  Akad  Nauk  SSSR  Ser  Biol.,  Vol  196,  No  3,  p 
723-726,  1971. 

Identifiers:  'Bound  water,  *Corn-M,  Free  water, 
•Plant  tissues,  Ratio,  Roots. 

An  investigation  of  the  proton  spin-lattice  relaxa- 
tion time  in  tissues  of  corn  roots  made  it  possible 
to  distinguish  2  different  fractions  of  water: 
bound,  which  apparently  forms  a  single  structure 
with  the  remaining  components  of  the  cytoplasm 
and  free,  which  is  similar  in  its  status  to  water  in 
vitro.  The  ratio  of  these  water  fractions  changes  in 
different  plant  tissues.  The  2  spin-lattice  relaxation 
times  (for  free  and  bound  water)  were  not  deter- 
mined experimentally  in  all  organs.  This  indicates 
considerable  differences  in  the  water  status  in  in- 
dividual plant  organs  and  tissues.— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10150 


THE     SEASONAL     EMERGENCE     OF     SOME 
EPHEMEROPTERA    OF   A    STREAM    IN    THE 
LAURENTIDE  MOUNTAINS  (CANADA), 
Montreal    Univ.    (Quebec).    Dept.    of   Biological 
Sciences. 

F.  Harper,  and  E.  Magnin. 

Can  J  Zool.  Vol  49  No  9  p  1209-1221.  1971.  Ulus. 
English  summary. 

Identifiers:  Canada,  Climate,  Dimorphism, 
•Emergence,  *Ephemeroptera,  Laurentide  Moun- 
tains, •Seasonal,  Streams. 

Six  emergence  traps  set  up  in  a  stream  permitted 
the  discovery  of  2  types  of  seasonal  emergence  in 
Ephemeroptera:  one  very  short  and  synchronized 
(type  1)  and  the  other  more  gradual  and  dispersed 
(type  2).  Unfavorable  climatic  conditions  have 
some  effect  on  an  emergence  of  the  second  type 
but  none  on  an  emergence  of  the  first  type.  The 
emergence  pattern  is  usually  similar  at  all  stations 
and  the  males  emerge  before  the  females. -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-10167 


PHOTOPERIODIC  ACTIVITY  CHANGES  IN 
JUVENILE  SOCKEYE  SALMON  (ONCO- 
RYHYNCHUS  NERKA), 

California  Univ.,  San  Diego,  La  Jolla   School  of 

Medicine. 

J.  E.  Byrne. 

CanJZool.  Vol49,  No8,p  1155-1158.  1971.  Illus. 

Identifiers:  Oncoryhynchus  nerka,  •Photoperiodic 

activity,  'Salmon. 

Spontaneous  locomotor  activity  was  studied  in  ju- 
venile sockeye  salmon  under  controlled  environ- 
mental conditions  (LD  (light  dark)  9.5:  14.5  or 
12:12;  5  deg.  C;  0.1-34.4  lux).  Siblings  were 
hatched  in  activity  chambers  and  swimming  move- 
ments were  monitored  with  an  ultrasonic  system 
for  11  mo.  The  experiments  gave  evidence  of  a 
bimodal  activity  rhythm  in  sockeye  fry  immediate- 
ly after  hatching.  The  bimodal,  dark -active  pattern 
persisted  until  9  days  after  the  fish  emerged  from 
the  gravel.   The   photobehavioral   response   was 


reversed  and  the  fish  expressed  a  unimodal,  light- 
active  pattern  10-14  days  after  first  emergence. 
This  light-active  response  was  then  maintained  for 
11  mo.  The  possible  interrelationships  between 
age,  photobehavioral  response,  and  activity 
rhythms  underlying  the  sockeye  fry  migrations  to 
nursery  lakes  are  discussed. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10207 


DISTRIBUTION  OF  INVERTEBRATES  IN  A 
HIGH  MOUNTAIN  BROOK  IN  THE 
COLORADO  ROCKY  MOUNTAINS, 

Oslo  Univ.  (Norway).  Zoological  Lab. 
K.  Elgmork,  and  O.  A.  Saether. 
Univ  Colo  Stud  Ser  Biol,  Vol  31,  p  3-55,  1970,  Il- 
lus, Maps. 

Identifiers:  Boreoheptagyia-Sp,  Brook,  Car- 
diocladius-Sp,  Cinygmula-Mimus,  Colorado, 
Diamesa-Sp,  Distribution,  Ephemerella- 

Coloradensis,  Eukiefferiella-Sp,  High,  Inver- 
tebrates, Micropsectra-Sp,  Mountain,  Mountains, 
Prosimulium-Esselbaughi,  Rocky,  Thaumalea-Sp, 
USA. 

The  midsummer  distribution  of  invertebrates  in 
North  Boulder  Creek  in  Colorado  was  studied 
from  the  brook's  source  in  a  snowbank  at  about 
3800  m  above  sea  level  down  to  near  the  timberline 
at  about  3300  m.  The  brook  is  a  typical  high  moun- 
tain brook  with  a  small  water  volume  and  a  rapid 
current.  The  temperature  of  the  water  in  July, 
varied  from  slightly  below  1  deg  C  near  the  snow- 
bank to  about  10  deg  in  the  lowest  part.  The  brook 
can  be  divided  into  4  zones  based  on  the  distribu- 
tion of  the  fauna.  The  clearest  break  is  at  Green 
Lake  3  at  a  temperatme  of  about  5  deg.  This  is  a 
limit  for  many  species,  either  downwards  or  up- 
wards. Another  clear  zonal  boundary  is  con- 
stituted by  Green  Lake  5  where  the  temperature 
drops  to  1  deg.  Of  the  various  invertebrates,  the 
chironomids  are  the  most  abundant  both  in 
number  of  individuals  and  species.  The  second 
most  abundant  group  is  the  simuliids.  The  other 
groups  are  relatively  far  less  numerous.  The  lar- 
gest number  of  individuals  was  generally  found  in 
the  middle  part  of  the  brook,  while  the  number  of 
species  showed  an  increasing  trend  downwards. 
There  was  a  relative  increase  in  the  number  of 
chironomids  within  each  zone  going  up  the  brook, 
and  in  the  simuliids  and  Ephemeroptera  going 
down.  The  community  of  a  tributary  brook  was 
most  closely  related  to  that  of  the  corresponding 
part  of  the  main  brook  at  the  same  elevation.  The 
community  of  chironomids  corresponds  closely  to 
those  in  the  system  of  Thienemann  (1954).  Many 
species  and  genera  gave  closely  related  or  identical 
forms  in  other  high  mountain  areas  of  the  world. 
The  length  distribution  is  given  for  some  of  the 
more  abundant  forms.  Slower  development  in  the 
colder,  upper  parts  and  at  stations  close  to  snow 
banks  is  clearly  indicated  in  most  of  the  species.  In 
F.ukief fenella  sp.  of  the  minor  group  and  probably 
also  in  Cardiocladius  sp.,  there  seem  to  be  2 
generations  a  year  in  the  lower  stretches  of  the 
brook,  1  generation  a  year  in  the  upper.  In 
Prosimuiium  esselbaughi  there  may  be  a  2-yr  cycle 
at  the  upper  stations,  a  1-yr  cycle  in  the  lower 
reaches.  A  2-yr  cycle  is  indicated  in  Ephemerella 
coloradensis  and  Cinygmula  mimus.  All  species 
from  the  creek  belong  to  the  moss  fauna,  or  to  the 
stone  fauna.  A  few  species,  however,  such  as 
Pseudostenophylax  edwardsi,  Thaumalea  sp., 
Boreoheptagyia  sp.,  and  Micropsectra  sp.,  seem  to 
belong  to  the  hygropetric  fauna  of  the  stones.  The 
majority  of  types  and  groups  of  species  and  genera 
found  are  members  of  the  Holarctic  fauna.  Most, 
however,  are  probably  not  identical  to  European 
species.  Pairs  of  species  and  larger  species  groups 
are  well-known  among  boreo-alpine  forms.  The 
majority  of  chironomids  in  the  area  belong  to  such 
groups  but  seem  to  have  been  isolated  for  a  longer 
time  from  their  relatives  in  Europe  than  these  rela- 
tives have  been  separated  from  each  other.  The 
Rocky  Mountains  create  a  continuous  bridge  from 
north  to  south.  Forms,  which  in  Europe  would  be- 
long to  the  species  from  northern  glacial  margins, 
from  southern  glacial  margins,  or  to  the  boreo-al- 


pine groups,  are  therefore  sympatric  in  the  Rocky 
Mountains. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-10394 


NOTES      ON      BIOLOGICAL      ASPECTS      OF 
OYSTERS, 

Universidad   de   Oriente,    Cumana   (Venezuela). 
Inst,  of  Oceanography. 
J.B.Ruiz. 

Lagena.  Vol  23/24,  p  48-68,  1969,  Illus. 
Identifiers:  Crassostrea  rhizophorae,  Cultivation, 
•Habitat,  'Oysters,  Rhizophorae  mangle  D,  'Tax- 
onomy. 

The  family  of  the  Ostreidae  contains  many  spe- 
cies, both  edible  and  inedible.  Its  distribution  is 
limited  to  a  broad  fringe  along  the  coasts  within 
latitudes  64  deg  N  and  44  deg  South.  Questions  of 
taxonomic  differentiation  are  explored.  The  spe- 
cies of  edible  oyster  predominant  along  the 
Venezuelan  coast  is  Crassostrea  rhizophorae 
(Guilding),  clusters  of  which  are  attached  to  the 
areal  roots  of  Rhizophorae  mangle.  Numerous 
other  species  are  described  and  the  extent  of  their 
habitat  discussed.  Their  taxonomic  and 
morphologic  position  is  dealt  with,  and  their  nutri- 
tion and  reproduction  are  examined.  Reproductive 
life  and  cultivation  are  studied. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10396 

2J.  Erosion  and  Sedimentation 


METHOD   AND   APPARATUS   FOR   PREVENT- 
ING EROSION, 

Gray  Tech  Industries,  Inc.,  Mohnton,  Pa. 
For  primary  bibliographic  entry  see  Field  04D. 
W72-09795 


TEXTURAL  VARIATION  IN  SUB-ENVIRO- 
NMENTS OF  THE  SHALLOW-WATER  WAVE 
ZONE,  KOUCHIBOUGUAC  BAY,  NEW  BRUN- 
SWICK, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography;  and 

Scarborough  Coll.,  Toronto  (Ontario).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09857 


LATE  WISCONSINIAN,  ICE-WEDGE 

POLYGONS  NEAR  KITCHENER,  ONTARIO, 
CANADA, 

Waterloo     Univ.     (Ontario).     Dept.     of     Earth 

Sciences. 

A.  V.  Morgan. 

Canadian  Journal  of  Earth  Sciences,  Vol  9,  No  6, 

p  607-617,  June  1972.  9  fig,  1  tab,  35  ref. 

Descriptors:  'Glaciation,  'Canada,  'Glacial  sedi- 
ments, 'Pleistocene  epoch,  'Sedimentary  struc- 
tures, Glacial  soils,  Glacial  drift,  Geomorphology. 
Identifiers:  'Ontario,  'Polygonal  ground. 

Fourteen  areas  of  polygonal  ground  were  ob- 
served in  the  summer  of  1971  in  the  area  east  of 
Kitchener,  Ontario.  Examination  of  vertical  air 
photographs  taken  in  1955  and  1963  revealed 
eighteen  additional  aretis  of  polygons  nearby.  A 
trench  section  cut  through  an  area  of  polygons 
revealed  wedge-shaped  sand  and  gravel  infilled 
structures  believed  to  be  icewedge  casts.  The 
polygonal  ground  is  developed  upon  Port  Stanley 
II  Till  west  of  the  Paris  Moraine  and  was  deposited 
between  14,000  and  13,500  years  B.P.  The  perigla- 
cial  ended  by  13,000  years  B.P.  The  air  tempera- 
ture of  the  Kitchener  region  during  formation  of 
the  icewedges  was  probably  25  deg  F  cooler  than 
at  present.  A  tundra  environment  may  have  ex- 
isted from  the  period  of  ice  retreat  until  the  cessa- 
tion of  periglacial  activity.  (Knapp-USGS) 
W72-09858 
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WATER  CYCLE— Field  02 
Erosion  and  Sedimentation — Group  2J 


HJANTIFICATION  OF  LIMESTONE  EROSION 

N  INTERTIDAL,  SUBAERIAL  AND  SUBSOIL 

ENVIRONMENTS,  WITH  SPECIAL 

1EFERENCE  TO  ALDABRA  ATOLL,  INDIAN 

)CEAN, 

Jristol  Univ.  (England).  Dept.  of  Geography. 

i.  T.  Trudgill. 

'ave  Research  Group  of  Great  Britain  Transac- 

ions,  Vol  14,  No  2,  p  176-179,  March  1972.  18  ref . 

)escriptors:     'Erosion,     'Limestones,     *Karst, 
Atolls,  Indian  Ocean,  Leaching,  Water  chemis- 
ry,    Carbonate    rocks,    Solubility,    Weathering, 
'ropical  regions,  Sea  water, 
dentifiers:  'Aldabra  atoll. 

irosion  rates  of  limestone  were  studied  on  an  atoll 
i  the  Indian  Ocean  by  using  micro-erosion  me- 
srs,  measurements  of  carbonate  saturation,  direct 
.eight  loss  of  pre-weighed  tablets,  and  growth 
ates  of  boring  mollusks.  Terrestrial  erosion  rates 
re  related  to  lithology,  high-magnesium  calcites 
nd  aragonites  being  the  most  soluble  and  the  most 
roded.  Selective  solution  of  these  minerals  is 
ossible  in  sea  water,  but  solution  is  less  than 
brasion  and  biological  action,  except  in  the  peaty 
nangrove  waters.  Erosion  rates  increase  with  ex- 
osure,  from  1  mm/yr  on  a  N.W.  facing  coast  to  3 
im/yr  on  exposed  S.E.  facing  coast.  Terrestrial 
ates  average  at  about  0.3  mm/yr.  (Knapp-USGS) 
V72-09860 


IYPOTHESES       OF       KARST       LANDFORM 
►EVELOPMENT  IN  JAMAICA, 

Iristol  Univ.  (England).  Dept.  of  Geography. 
).  I.  Smith,  D.  P.  Drew,  and  T.  C.  Atkinson, 
^ave  Research  Group  of  Great  Britain  Transac- 
ions,  Vol  14,  No  2,  p  159-173,  March  1972.  9  fig,  5 
ab,  19  ref,  append. 

)escriptors:    *Karst,    'Geomorphology,    'Water 
hemistry,    'Laterites,    'Mathematical    models, 
"ranslocation,  Erosion,  Sedimentation,  Leaching, 
Veathering,  Tropical  regions, 
dentifiers:  'Bauxite,  'Jamaica. 

"he  geology  and  superficial  deposits  of  the  White 
limestone  areas  of  central  Jamaica  are  described. 
"he  karst  landforms  are  divided  into  major  groups 
eferred  to  as  cockpit  karst,  degraded  cockpit 
Kit,  and  interior  valleys.  The  bauxitic  superficial 
leposits  and  their  relation  to  the  underlying 
imestone  are  described.  An  account  is  presented 
if  the  hydrological  behavior  of  the  differing  karst 
ypes,  the  groundwater  flow,  and  the  rates  of  solu- 
ion  for  various  sites  within  the  limestone.  A 
lualitative  model  accounts  for  the  origin  of  the 
tauxite  deposits  and  of  the  degraded  karst.  The 
tauxite  deposits  are  a  weathering  residuum  of  the 
imestone,  transported  through  the  groundwater 
y stem  from  sites  of  erosion  in  the  cockpit  karst.  A 
easonable  agreement  between  model  and  real 
andforms  is  achieved.  Estimates  of  the  time 
equired  to  attain  steady  state  conditions  in  the 
nodel  accord  with  independent  estimates  of  the 
ninimum  age  of  the  Jamaican  bauxite  deposits. 
Knapp-USGS) 
V72-09862 


'ROBLEMS  OF  THE  DISSOLUTION  OF 
)OLOMITIC  ROCKS  (PROBLEMES  DE  LA 
)ISSOLUTION  DES  ROCHES 

JOLOMITIQUES), 

\ix-Marseille  Univ.  (France).  Institut  de  Geogra- 
>hie. 
I  Nicod. 

-ave  Research  Group  of  Great  Britain  Transac- 
ts, Vol  14,  No  2,  p  125-131,  March  1972.  5  fig,  1 
ab,  10  ref. 

Descriptors:  'Erosion,  'Dolomite,  'Karst 
lydrology,  'Geomorphology,  Water  chemistry, 
Diagenesis,  Weathering,  Carbonate  rocks, 
jeochemistry,  Mineralogy,  Porosity,  Permeabili- 
ty, Leaching. 


The  petrographic  characters  of  dolomitic  rocks, 
such  as  their  crystalline  texture  and  unequal 
porosity,  are  described  in  relation  to  the  variable 
conditions  of  diagenesis.  These  two  characters 
vary  with  the  magnesium  content.  The  results  of 
analyses  of  rainwash  water  in  a  dolomitic  area  and 
of  percolating  water  through  a  dolomite  bed  in  the 
Etoile  Mountain  are  presented.  Study  of  waters  in 
large  dolomitic  areas  demonstrates  the  frequency 
od  circulation  of  waters  of  phreatic  type,  with 
solute  contents  higher  than  they  are  in  similar  cal- 
careous areas.  High  residual  features  or  enclosed 
depressions  appear  to  be  the  results  of  an  unequal 
corrosion  of  dolomites  by  such  waters.  Tors  and 
castellated  forms  are  etched  into  relief  by  the 
removal  of  dolomite  detritus;  their  subaerial 
development  is  a  remodelling.  (Knapp-USGS) 
W72-09867 


MERITS  OF  A  HYDROLOGICAL  BIAS  TO 
KARST  EROSION  STUDIES, 

Institute  of  Hydrology,  Wallingford  (England). 
D.  Newson. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  118-124,  March  1972.  1  fig, 
32  ref. 

Descriptors:  'Karst  hydrology,  'Hydrogeology, 
'Data  collections,  Water  quality,  Water  balance, 
Streamflow,  Sampling,  Stream  gages,  Karst, 
Geomorphology,  Tracers,  Erosion,  Weathering. 

Hydrological  techniques  and  methods  can  be  of 
value  in  karst  erosion  studies.  Water  tracing  allows 
quantification  of  network  properties  and,  in  con- 
junction with  flow  measurement,  separation  of 
major  components  of  outflow.  The  behavior  of 
chemical  and  mechanical  erosion  can  be  related  to 
flows,  often  by  the  use  of  cheap  and  temporary  in- 
strumentation. Analysis  of  longer  records  allows 
construction  of  flow  duration  and  flood  frequency 
curves,  enabling  temporal  predictions  of  erosion 
rates  to  be  made.  The  water  balance  has  relevance 
for  karst  erosion  estimates.  Hydrological  work  in 
fissured  limestones  has  value  in  the  field  of  water 
supply,  pollution,  and  subsurface  engineering. 
Comprehensive  hydrological  data  collection  in 
karst  areas  may  eventually  lead  to  compound 
mathematical  expressions  for  karst  development 
via  a  series  of  interim  simple  models.  (Knapp- 
USGS) 
W72-09868 


THE  BLUE  WATERHOLES,  COOLEMAN 
PLAIN,  N.S.W.,  AND  THE  PROBLEM  OF 
KARST  DENUDATION  RATE  DETERMINA- 
TION, 

Australian  National  Univ.,  Canberra. 

J.  N.  Jennings. 

Australian  National  Univ.,  Canberra. 

Descriptors:       'Karst      hydrology,       'Erosion, 
'Weathering,  'Australia,  Water  chemistry,  Karst, 
Groundwater     movement,     Geochemistry,     Car- 
bonate rocks,  Limestones. 
Identifiers:  Cooleman  Plain  (Australia). 

Erosion  was  studied  in  Cooleman  Plain,  an  upland, 
grassland,  karstic  plain  in  Australia.  The  plain 
truncates  Silurian  limestone  in  a  structural  basin. 
It  is  surrounded  by  forested  ranges  of  igneous 
rocks  of  acid  to  intermediate  composition.  Total 
hardness  had  the  usual  inverse  relationship  with 
discharge.  Summer  and  autumn  evaporation 
causes  concentration  of  salts  in  surface  waters. 
High  discharges  involve  more  rapid  transit  of 
water  through  cave  systems,  reducing  time  of  con- 
tact during  which  solution  may  take  place.  At 
these  times  surface  flow  dilutes  groundwater  at 
the  Blue  Waterholes.  There  is  a  significant  dif- 
ference between  the  mean  surface  flow  hardness 
(57  mg/1)  and  that  of  the  groundwater  (86  mg/1). 
(Knapp-USGS) 
W72-09869 

California  Univ.,  Riverside.  Dept.  of  Soils  and 
Plant  Nutrition. 

For  primary  bibliographic  entry  see  Field  04D. 
W72-09872 


ERODIBILITY  OF  NEW  ZEALAND  SOILS, 

New  Zealand  Agricultrual  Engineering  Inst.,  Can- 
terbury. 

T.  B.  Khatri  Chhetri,  and  D.  J.  Painter. 
Journal  of  Hydrology  (New  Zealand),  Vol  10,  No 
l,p 49-58,  1971.  2  fig,  16 ref. 

Descriptors:  'Soil  erosion,  'Laboratory  tests, 
'Simulated  rainfall,  Overland  flow,  Erosion,  Ru- 
noff, Rill  erosion,  Sheet  erosion,  Soil  conserva- 
tion, Sediment  yield,  Soil  properties,  Surface  ru- 
noff. 
Identifiers:  'New  Zealand. 

The  effects  of  soil  erodibility  on  potential  land  use 
and  sediment  yield  production  in  New  Zealand  is 
discussed.  Erodibility  must  be  considered  for  land 
use  planning  in  the  context  of  a  particular  erosion 
type.  Methods  are  given  for  direct  laboratory  and 
field  measurement  of  erodibility  in  the  context  of 
rainfall  and  overland  flow  erosion  by  direct  mea- 
surement of  soil  loss  from  field  plots  under  natural 
or  simulated  rainfall.  Field  methods  are  used  to 
provide  values  of  erodibility  for  use  with  the 
universal  soil  loss  equation.  Soil  loss  may  be  mea- 
sured directly  under  simulated  rainfall  from  sam- 
ples of  soil  which  range  in  size  from  a  few  hundred 
cubic  centimeters  to  a  few  cubic  meters.  Where 
combinations  of  soil  properties  are  indicators  of 
erodibility,  they  are  used  to  estimate  the  erodibili- 
ty of  other  soils  for  which  no  direct  measurements 
have  been  made.  The  simulated  rainfall  used  in 
laboratory  studies  has  a  continuous  spectrum  of 
drop  sizes,  larger  than  corresponding  natural  rain- 
fall, but  of  lower  terminal  velocity,  so  that  the 
kinetic  energy  is  comparable.  Rilling  patterns  form 
on  the  soil  surface  soon  after  runoff  begins,  and 
the  pattern  of  erosion  is  similar  to  sheet  and  rill 
erosion  on  sloping,  fallow  fields.  No  one  property 
or  combination  of  a  few  properties  could  be  used 
as  a  universal  indicator  of  erodibility.  (Knapp- 
USGS) 
W72-09877 


EFFECT  OF  RUNOFF  ON  CORROSION  INTEN- 
SITY IN  THE  NORTHWESTERN  DINARIC 
KARST, 

I.  Gams. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  78-83,  March  1972.  5  fig,  10 
ref. 

Descriptors:  'Karst,  'Karst  hydrology,  'Erosion, 

'Water    chemistry,    Carbon    dioxide,    Hardness 

(Water),  Runoff,  Percolation,  Discharge  (Water), 

Springs. 

Identifiers:  Yugoslavia. 

The  effect  of  runoff  on  corrosion  in  the 
northwestern  Dinaric  Karst,  Yugoslavia  was  stu- 
died by  the  comparison  of  runoff  coefficients, 
mean  total  hardness,  corrosion  intensities,  annual 
precipitation,  discharge,  and  total  hardness  of  23 
rivers  and  20  karst  springs.  Due  to  high  precipita- 
tion and  prevailing  mountainous  karst  relief,  the 
runoff  coefficient  is  high.  In  the  alpine  region, 
more  runoff  causes  lowered  total  hardness.  At  ru- 
noff lower  than  25-40  1/sec/sq.  km.,  this  relation  is 
not  as  evident.  At  the  same  runoff  the  basins  in 
Histria,  where  lowland  plateau-like  karst  with 
islands  of  flysch  prevail,  have  the  highest  total 
hardness.  Precipitation  in  the  months  from  Janua- 
ry to  May  causes  a  slight  decrease  of  the  hardness, 
yet  from  June  to  December,  especially  in  Autumn, 
there  is  a  considerable  increase  of  the  total  hard- 
ness. Much  more  precipitation  is  needed  in  the 
second  half  of  the  year  to  reduce  the  total  hard- 
ness than  in  the  first  half  of  the  year.  This  can  be 
explained  by  more  storage  of  the  soil  C02  at  the 
end  of  the  growing  season  and  in  the  early  winter 
time.  (Knapp-USGS) 
W72-09883 


EVIDENCE     OF     EARLY     STAGES     IN     THE 
EVOLUTION  OF  THE  DERBYSHIRE  KARST, 

Leicester  Univ.  (England).  Dept.  of  Geology. 
T.  D.  Ford. 
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Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  73-77,  March  1972.  2  fig,  12 
ref. 

Descriptors:  *Karst,  *Karst  hydrology,  'Erosion, 
Hydrogeology,   Glacial   drift,    Limestones,   Car- 
bonate rocks,  Geomorphology,  Sedimentation. 
Identifiers:  Derbyshire  (England). 

Mio-Pliocene  sediments  perserved  as  the  fill  of 
solution  collapse  pockets  on  the  Carboniferous 
Limestone  plateau  of  Derbyshire,  England,  for- 
merly lay  horizontally  on  a  thin  layer  of  Upper 
Carboniferous  Shales  and  on  chert  gravel  forming 
the  residue  of  solutional  weathering  of  the  upper 
most  beds  of  the  limestone.  The  horizontal 
capping  of  Pleistocene  till  demonstrates  that  con- 
siderable solution  took  place  under  a  cover  of 
some  S3  m  of  sediments  during  Pliocene  times, 
producing  the  fossil  karst  now  seen.  (Knapp- 
USGS) 
W72-09884 


THE  LIMESTONE  BUGABOO:  SURFACE 
LOWERING  OR  DENUDATION  OR  AMOUNT 
OF  SOLUTION, 

Oxford  Univ.  (England).  School  of  Geography. 
R.  P.  Beckinsale. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  55-58,  March  1972.  30  ref. 

Descriptors:  'Erosion,  'Limestones,  'Karst 
hydrology,  Hydrogeology,  Percolation,  Carbonate 
rocks,  Geomorphology,  Karst,  Weathering,  Solu- 
bility, Leaching,  Groundwater  movement,  Water 
chemistry. 

If  denudation  of  limestone  operates  to  any  extent 
at  depths  of  much  more  than  1  m,  all  rates  and 
relative  denudation  must  be  related  to  volume  of 
rock  involved  rather  than  to  surface  areas  of  out- 
crops. The  volume  of  limestone  involved  must  be 
measured  in  depth  from  the  outcrop  or  intake  to 
the  point  of  issue  of  the  drainage  or  point  of  mea- 
surement of  its  mineral  content.  The  volumetric 
approach,  if  applied  also  to  impervious  strata,  will 
lead  to  clarification  and  correction  of  the  rates  of 
differential  denudation,  and  demonstrates  that 
denudation  and  surface  lowering  are  not 
synonymous  in  large  areas  of  the  world.  (Knapp- 
USGS) 
W72-09886 


SOME  NOTES  ON  CHALK  EROSION  IN 
DENMARK, 

Geografisk  Institut,  Aarhus  (Denmark). 
C.Aub. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  52-53,  March  1972. 4  ref. 

Descriptors:      'Erosion,      'Limestones,      Karst 

hydrology,  Solution,  Groundwater,  Glacial  drift, 

Topography,  Geomorphology,  Carbonate  rocks, 

Solubility. 

Identifiers:  Denmark,  Sea-cliff  erosion,  Ch<.lk. 

The  chalk  beds  in  Denmark  are  largely  covered  by 
Quaternary  deposits.  The  consequent  practical 
problems  for  geomorphological,  hydrological  and 
chemical  work  are  discussed.  Particular  reference 
is  made  to  collapse  hollows  in  the  chalk  and  the 
overburden  and  a  sea  cliff  in  chalk  and  moraine. 
Although  most  Danish  water  supplies  are  drawn 
from  groundwater,  the  complexity  of  the  Quater- 
nary cover  has  so  far  not  permitted  a  clear  un- 
derstanding of  the  flow  patterns  and  divides.  In  a 
sea  cliff  on  the  north  coast  of  Jutland,  about  half 
of  the  40  m  height  is  chalk,  while  the  rest  is  in 
moraine  and  some  outwash  materials.  The  reces- 
sion rate  was  measured  at  various  elevations  and 
in  various  lithologies.  At  the  foot  of  the  cliff,  up  to 
about  1-2  m  above  the  beach,  surface  abrasion  and 
solution  are  dominant.  Above  this  level,  up  to  5-7 
m,  rock  is  removed  in  discrete  pieces,  0.5  to  3  cm 
thick.  At  higher  levels  rock  removal  is  more 
sporadic,  and  major  collapse  dominant.  In  these 
two  zones  the  rate  of  recession  exceeds  3  cm  per 
year.  (Knapp-USGS) 


W72-09887 


GROINS:  AN  ANNOTATED  BIBLIOGRAPHY, 

Army    Coastal    Engineering    Research    Center, 

Washington,  D.C. 

J.  H.  Balsillie,  and  R.  O.  Bruno. 

Miscellaneous  Paper  No.  1-72,  April  1972.  249  p., 

463  refs. 

Descriptors:  'Groins  (Structures),  'Shore  protec- 
tion,   'Breakwaters,    Bibliographies,    Materials, 
Economics,  Gabions,  Coastal  engineering,  Beach 
erosion,  Sand  waves. 
Identifiers:  'Littoral  processes. 

A  groin  is  a  shore  protective  structure  built 
(usually  perpendicular  to  the  shore)  to  trap  sedi- 
mentary material  or  to  retard  erosion  of  the  shore. 
Of  all  the  shore  protective  structures  used  by 
coastal  engineers,  the  groin  is  the  most  difficult  to 
design  -  functionally  and  structurally.  Because  this 
complexity  of  design  was  not  recognized  until 
recently,  many  early  groin  installations  were 
failures.  CERC  supports  a  continuing  research 
program  devoted  to  gaining  a  better  understanding 
of  groins.  This  bibliography  evolved  from  the 
groin  research  program.  About  460  articles 
published  since  1900  on  groins  and  groin-type 
structures  are  presented  in  this  bibliography.  An- 
notations accompany  each  bibliographic  entry 
where  possible.  Indexes  of  authors,  titles,  and  sub- 
jects are  included  to  aid  the  researcher.  Unavaila- 
ble literature  such  as  foreign  articles,  although  not 
annotated,  are  included  as  entries  in  both  the  an- 
notated section  and  the  indexes.  (CERC) 
W72- 10056 


SUSPENDED  MATTER  IN  MONTEREY  BAY, 
CALIFORNIA:  SOME  ASPECTS  OF  ITS  DIS- 
TRIBUTION AND  MINERALOGY, 

Naval  Postgraduate  School,  Monterey,  Calif. 
M.  Kazanowska. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  869,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  M  Sc  Thesis,  September  1971. 
78  p,  39  fig,  2  tab,  11  ref,  append. 

Descriptors:  'Suspended  load,  'Particle  size, 
'Distribution,  'Mineralogy,  X-ray  analysis. 
Depth,  Rivers,  Runoff. 

Identifiers:  'Monterey  Bay  (Calif),  Light  scatter- 
ing, Scattering  ratios. 

Suspended  particulate  matter  distribution  in  Mon- 
terey Bay,  California,  was  characterized  by  the 
ratio  of  light  scattering  at  45  deg  to  that  at  1 35  deg, 
by  particle  volume  distributions,  and  constituent 
distributions.  Distributions  varied  with  time  and 
location.  High  scattering  ratios  and  high  volume 
distributions  were  found  in  the  same  vicinity  but 
there  appeared  to  be  a  lack  of  correlation  between 
their  absolute  values.  Depth  had  a  definite  in- 
fluence on  scattering  ratios.  The  minerals,  de- 
tected by  x-ray  methods,  in  the  water  column  at 
the  Pajaro  and  the  Salmias  River  mouths  did  not 
form  separate  and  distinct  regions.  Jadeite  was 
found  to  predominate  in  the  Pajaro  River  area. 
(Ensign-PAI) 
W72-10148 


THE  USE  OF  GRASSES  FOR  DUNE  STA- 
BILIZATION ALONG  THE  GULF  COAST  WITH 
INITIAL  EMPHASIS  ON  THE  TEXAS  COAST, 

Gulf  Universities  Research  Corp.,  Lubbock,  Tex.; 
and  Texas  Tech  Univ.,  Lubbock. 
D.  W.  Woodard,  B.  E.  Dahl,  R.  L.  Baker,  and  D. 
W.  Feray. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  938,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report  for  1969-1970, 
September  1970.  70  p,  24  fig,  8  tab,  57  ref,  append. 
DACW  72-69-C-0012-X-02. 

Descriptors:  'Gulf  of  Mexico,  'Texas,  'Dunes, 
'Reclamation,  'Erosion,  'Grasses,  'Oats,  Tides, 
Storm  surge,  Waves,  Burning. 
Identifiers:     'Padre     Island,     'Bitter    panicum, 
'Shoredune  panicum,  Sea  oats. 


The  1 ,622  mile  coastline  of  the  Gulf  of  Mexico  va- 
ries from  mainland  sand  beaches  to  marine 
marshes  and  offshore  barrier  islands.  These  barri- 
er islands  afford  natural  protection  from  tides, 
storm  surges  and  hurricane  generated  waves.  Dur- 
ing violent  storms  wave  heights  will  vary  from  1  - 
30  feet,  depending  on  depth  of  water  and  storm  in- 
tensity. Significant  erosion  does  take  place  in  the 
low  areas  due  to  the  effects  of  overgrazing,  man's 
destruction,  fire  and  storm  surges  which  have 
stripped  large  areas.  Padre  Island,  Texas,  is  the 
site  of  a  study  to  establish  specifications  for 
rebuilding  and  re  vegetation  of  the  primary  du^es. 
Different  species  of  grasses  which  have  the  neces- 
sary attributes  for  beach  plantings  such  as  ability 
to  grow  in  the  salt  spray  zone,  to  trap  sand,  and  to 
continue  growth  during  sand  accumulation  are 
discussed  and  results  are  presented.  (Ensign-PAI) 
W72-10151 


A  FREEZING  CORE  METHOD  FOR  DESCRIB- 
ING THE  VERTICAL  DISTRIBUTION  OF  SEDI- 
MENTS IN  A  STREAMBED, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-10240 


A  PARTIAL  GEOCHEMICAL  STUDY  OF  SHAL- 
LOW MARINE  SEDIMENTS,  CARDIGAN  BAY 

(WALES), 

University  Coll.  of  North  Wales,  Bangor. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-10244 


POLLEN  AND  PALEOSALINITY  ANALYSES 
FROM  A  HOLOCENE  TIDAL  MARSH 
SEQUENCE,  CAPE  MAY  COUNTY,  NEW  JER- 
SEY, 

Newark  State  Coll.,  Union,  N.J. 
A.  L.  Meyerson. 

Marine  Geology,  Vol  12,  No  5,  p  335-357,  May 
1972. 7  fig,  29  ref. 

Descriptors:  'Paleoclimatology,  'Palynology, 
'Cores,  'Wetlands,  'New  Jersey,  Salinity,  Tidal 
marshes,  Coastal  marshes.  Salt  marshes,  Stratig- 
raphy, Quaternary  period,  Paleohydrology,  Water 
level  fluctuations,  Sea  level. 
Identifiers:  'Paleosalinity. 

Evaluation  of  sediment  types,  SPM  paleosalinity 
values,  and  pollen  spectra  for  the  Dennis  Creek 
Tidal  Marsh,  New  Jersey,  indicates  fluctuation  of 
marsh  environments  related  to  rate  of  sea-level 
rise.  The  rise  of  sea  level  which  initiated  and  ac- 
companied the  deposition  was  not  constant,  but 
changed  throughout  the  period  of  time  represented 
by  the  Dennis  Creek  sequence.  Prior  to  about  3000 
years  ago,  an  open  water  environment  existed,  fol- 
lowed by  the  development  of  a  Spartina  alter- 
niflora  marsh.  A  decrease  in  the  rate  of  sea-level 
rise  allowed  a  fresh-water  environment  to  move 
out  over  the  established  marsh.  A  later  increase  in 
the  rate  of  sea-level  rise  produced  a  marine  trans- 
gression again  establishing  the  marsh  area.  Areas 
immediately  adjacent  to  major  tributaries 
responded  to  the  transgressions  to  a  greater  degree 
than  those  areas  further  away.  The  evidence  of 
man's  colonization  of  the  area  is  quite  clear  in  the 
pollen  record.  (Knapp-USGS) 
W72- 10247 


AN  ANALYSIS  OF  THE  MINERAL  DISTRIBU- 
TION PATTERNS  IN  THE  RECENT  SHELF 
SEDIMENTS  OFF  MANGALORE,  INDIA, 

Geological    Survey    of    India,   Calcutta.    Marine 

Geology  Unit. 

H.  N.  Siddiquie,  and  T.  K.  Mallik. 

Marine  Geology,  Vol  12,  No  5,  p  359-391,  May 

1972. 10  fig,  2  tab,  13  ref. 

Descriptors:    'Bottom    sediments,    'Mineralogy, 
'Provenance,  'Continental  shelf,  Distribution  pat- 
terns,   Sedimentation,    Particle    size,    Sediment 
transport. 
Identifiers:  Mangalore  (India). 
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Mineralogical  studies  of  the  0.062-0.125  mm  and 
0.125-0.25  mm  fractions  of  samples  collected  at  a 
spacing  of  1-2  km  on  the  inner  shelf  of  Mangalore, 
India,  were  made  to  analyze  the  various  factors 
controlling  distribution  patterns.  The  light  fraction 
consists  predominantly  of  quartz  with  minor 
orthoclase,  plagioclase,  muscovite  and  rock  frag- 
ments. The  heavy  minerals  consist  of  hornblende, 
muscovite,  tremolite-actinolite,  garnet,  sil- 
limanite,  kyanite,  orthopyroxene,  augite-diopside, 
epidote,  zircon,  monazite,  tourmaline,  rutile  and 
opaques.  The  assemblage  defines  three  distinct 
mineralogical  provinces  and  suggests  derivation 
from  a  mixed  metamorphic  and  igneous  terrain 
with  a  predominant  contribution  from 
metamorphic  rocks.  On  the  basis  of  the  enlarge- 
ment or  shifting  of  the  area  of  concentration  of  the 
heavy  minerals  in  the  fine  fraction  compared  to 
the  coarse  fraction,  the  predominant  direction  of 
dispersal  of  sediments  is  inferred  to  be  southwest 
and  west.  (Knapp-USGS) 
W72-10248 


COMPARISON    OF   A   GRAB   SAMPLER   AND 
LARGE  VOLUME  CORER, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  07B. 
W72- 10249 


PRODUCTION  OF  CALCIUM  CARBONATE  ON 
THE  MAINLAND  SHELF  OF  SOUTHERN 
CALIFORNIA, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 

S.V.Smith. 

Limnology  and  Oceanography,  Vol  17,  No  1,  p  28- 

41,  January  1972.  2  fig,  9  tab,  49  ref.  ONR  NR  083 

603. 

Descriptors:  'Calcium  carbonate,  'Continental 
shelf,  'California,  'Productivity,  Sedimentation, 
Benthos,  Sediment  transport,  Carbonates,  Bottom 
sediments. 

Although  calcareous  organisms  are  abundant  on 
hard-bottom  portions  of  the  southern  California 
mainland  shelf,  negligible  amounts  of  Ca  C03  are 
accumulating  there.  Subtidal  rates  of  CaC03 
production  by  calcareous  organisms  were  calcu- 
lated to  be  near  400  g  CaC03  per  square  m  per 
year,  from  turnover  rates,  growth  rate,  mortality, 
distribution,  and  from  miscellaneous  information. 
Although  this  temperate  climate  production  rate  is 
lower  than  rates  of  coral  reef  production,  it  is 
similar  to  tropical  nonreef  production  rates  and 
much  higher  than  pelagic  production  rates  of 
CaC03.  The  CaC03  produced  is  lost  from  the 
mainland  shelf,  probably  by  transportation  to  ad- 
jacent basins,  and  then  is  apparently  in  large  part 
dissolved.  (Knapp-USGS) 
W72-10250 


SUSPENDED  MATTER  IN  SURFACE  WATERS 
OF  THE  NORTHERN  GULF  OF  MEXICO, 

Geological    Survey,    Woods    Hole,    Mass.;    and 
Woods  Hole  Oceanographic  Institution,  Mass. 
F.  T.  Manheim,  J.  C.  Hathaway,  and  E.  Uchupi. 
Limnology  and  Oceanography,  Vol  17,  No  1,  p  17- 
27,  January  1972.  6  fig,  44  ref. 

Descriptors:  'Suspended  load,  'Sea  water,  'Gulf 
of  Mexico,  'Turbidity,  Seston,  Plankton, 
Suspended  solids,  Mineralogy,  Suspension, 
Deposition  (Sediments),  Sedimentation. 

Suspended  matter  in  concentrations  greater  than  1 
mg/liter  was  restricted  to  within  a  few  kilometers 
off  Florida,  but  extended  more  than  100  km  off 
Louisiana  and  Texas  in  late  fall,  1966.  Suspensates 
from  areas  farther  than  100  km  from  shore  con- 
tained mainly  combustible  organic  matter,  part  of 
which  was  attributable  to  living  plankton.  Organic 
aggregates  encompassing  appreciable  amounts  of 
inorganic  detritus  were  particularly  noteworthy  in 
transitional  areas.  Zooplankton  metabolism  and 
fecal  pellet  production  appears  to  be  a  geologically 
significant  mechanism  for  depositing  fine 
suspended  matter  and  may  contribute  to  the  zona- 


tion  of  bottom  sediments.  The  mineral  composi- 
tion of  surface  suspensates  changes  from  a  low 
magnesian  calcite-aragonite  suite  off  Florida  to 
montmorillonite-kaolinite  combinations  from 
Alabama  to  Texas.  The  mineral  composition  of  the 
suspensates  resembles  that  of  the  bottom  sedi- 
ments in  each  area.  (Knapp-USGS) 
W72- 10251 


ON  THE  VARIATION  IN  DIRECTION  OF  THE 
HORIZONTAL  COMPONENT  OF  REMANENT 
MAGNETISATION  IN  LAKE  SEDIMENTS, 

Freshwater    Biological    Association,    Ambleside 

(England). 

F.J.H.Mackereth. 

Earth  and  Planetary  Science  Letters,  Vol  12,  No  3, 

p  332-338,  November  1971. 4  fig,  9  ref. 

Descriptors:  'Bottom  sediments,  'Paleolimnolo- 

gy,  'Magnetic  studies,   'Dating,  Sedimentation, 

Lakes,  Mud,  Mineralogy,  Stratigraphy,  Sampling, 

Cores. 

Identifiers:  'Remanent  magnetism,  England. 

Variation  in  direction  of  the  horizontal  component 
of  remanent  magnetization  with  depth  was  mea- 
sured in  the  sediments  of  the  South  basin  of  Win- 
dermere, England.  Six  m  long  cores  from  the  sedi- 
ment span  a  time  interval  extending  from  the 
present  to  late-glacial  times.  The  direction  of  the 
horizontal  component  of  magnetization  oscillates 
about  the  mean  direction  with  an  amplitude  of 
about  plus  or  minus  20  deg  and  frequency  2700  yr. 
A  time  scale  assigned  to  the  sedimentary  sequence 
on  the  assumption  of  constant  frequency  for  this 
oscillation  is  in  good  agreement  with  C-14  dating 
of  the  sequence.  The  sediments  of  freshwater 
lakes  contain  an  accurate  record  of  the  directional 
variations  of  the  horizontal  component  of  Earth's 
magnetic  field  during  the  period  of  sedimentation 
and  these  variations  can  provide  a  time  scale  in 
such  materials.  (Knapp-USGS) 
W72-10253 


THE  SURFACE   CHARGE  OF  PARTICULATE 
MATTER  IN  SEAWATER, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-10257 


FACTOR  ANALYSIS  OF  DRAINAGE  BASIN 
PROPERTIES:  EVIDENCE  FOR  STREAM  AB- 
STRACTION ACCOMPANYING  THE 
DEGRADATION  OF  RELIEF, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
A.  D.  Abrahams. 

Water  Resources  Research,  Vol  8,  No  3,  p  624- 
633,  June  1972. 4  fig,  3  tab,  23  ref. 

Descriptors:  'Geomorphology,  'Erosion,  'Terrain 
analysis,  'Drainage  patterns  (Geologic),  'Correla- 
tion analysis,  Regression  analysis,  Statistical 
methods,  Topography,  Canyons,  Valleys, 
Streams. 
Identifiers:  'Australia,  'Factor  analysis. 

In  third  order  basins  in  five  landscapes  in  eastern 
Australia,  basin  area,  stream  length,  basin  relief, 
basin  perimeter,  and  stream  number  were  studied 
using  factor  analysis.  Departures  from  topological 
randomness  are  associated  with  the  evolutionary 
decline  of  relief.  Regressions  between  the  geomet- 
ric mean  bifurcation  ratio  and  relief  indicate  that 
very  small  headwater  streams  have  been  ab- 
stracted from  the  drainage  networks  in  the  two 
landscapes  where  relief  has  been  erosionally 
reduced  below  200  ft.  (Knapp-USGS) 
W72- 10280 


CONTENTS  OF  TOTAL  AND  MOBILE  TRACE 
ELEMENTS  IN  ERODED  SOILS  OF  THE  LU- 
GANSK REGION,  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  02G. 
W72- 10309 


WATER      EROSION      OF      SOILj      IN      THE 
SARATOV  REGION,  (IN  RUSSIAN), 

S.  V.  Noumov. 

Privolzhskoe  kn.  izd.:  Saratov.  1970.  127p.  Illus. 

Identifiers:     'Erosion    control,    Saratov,    Soils, 

•USSR. 

The  distribution,  characteristics  and  intensity  of 
erosion  processes  are  described.  The  forms  of  ero- 
sion formations  are  classified  by  kinds  of  soil 
removal  and  lineal  erosion  intensity.  The  theory  of 
water  erosion  is  discussed,  and  the  main  erosion 
control  measures  for  individual  districts  in  the  re- 
gion are  deUnated. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10312 


VARLABD1ITY  OF  RIVER  PATTERNS, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Geology;  and  Colorado  State  Univ.,  Fort  Collins. 

Engineering  Research  Center. 

S.  A.  Schumm,  H.  R.  Khan,  B.  R.  Winkley,  and  L. 

G.  Robbins. 

Nature  Physical  Science,  Vol  237,  No  74,  p  75-76, 

May  29, 1972.  2  fig,  5  ref. 

Descriptors:  'Meanders,  'Channel  morphology, 
'Model  studies,  Mississippi  River,  Sediment 
transport,  Bed  load,  Slopes,  Alluvial  channels, 
Braiding,  Geomorphology,  Sediment  load. 

Model  studies  of  the  dependence  of  river  patterns 
on  sediment  load  and  on  the  inclination  of  the  sur- 
face on  which  the  model  river  flows-the  valley 
slope— show  that  at  a  constant  discharge  very  dif- 
ferent channel  patterns  are  formed  at  different 
slopes.  In  these  experiments,  sediment  was  fed 
into  the  model  channels  at  a  rate  calculated  to 
prevent  either  aggradation  or  degradation.  The 
sinuosity  of  the  Mississippi  River  varies  with  val- 
ley slope  in  the  manner  predicted.  The  lowest 
sinuosity  evidently  occurs  on  the  gentlest  valley 
slopes  which  are  characteristic  of  the  lower  200 
miles  of  river.  Variations  of  valley  slope  can  be 
caused  by  slight  uplift,  depression  or  tilting  of  the 
valley,  or  by  a  great  difference  in  the  sediment 
loads  carried  by  tributaries  and  the  principal  chan- 
nel. For  example,  below  the  junction  of  the  Arkan- 
sas River  w  with  the  Mississippi,  the  valley  slope 
increases  significantly  because  of  the  relatively 
high  sediment  discharges  from  the  Arkansas  River 
during  the  Pleistocene.  (Knapp-USGS) 
W72- 10348 


PREDICTING  DISTURBANCES  TO  THE  NEAR 
AND  OFFSHORE  SEDIMENTARY  REGIME 
FROM  MARINE  MINING, 

National  Oceanic  and  Atmospheric  Agency,  Tibu- 
ron,  Calif.  Marine  Minerals  Technology  Center. 
For  primary  bibliographic  entry  see  Field  05B . 
W72-10352 

2K.  Chemical  Processes 


IN        SITU        FLUOROMETER        USING        A 
SYNCHRONOUS  DETECTOR, 

Prototypes,    Inc.,    Kensington,   Md.;   and    Zone 

Research,  Inc.,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09816 


QUANTIFICATION  OF  LIMESTONE  EROSION 
IN  INTERTHML,  SUBAERIAL  AND  SUBSOIL 
ENVIRONMENTS,  WITH  SPECIAL 

REFERENCE  TO  ALDABRA  ATOLL, INDIAN 
OCEAN, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W72-09860 


SOLUTION  INTENSITY  ON  VARIOUS  TYPES 
OF  CALCAREOUS  ROCKS  IN 

CZECHOSLOVAKIA, 

Ceskoslovenska        Akademie        Ved,        Brno. 
Geograficky  Ustav. 
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O.  Stelcl. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  174-175,  March  1972.  1  tab. 

Descriptors:      "Solubility,      'Carbonate      rocks, 

'Karst,    'Weathering,    Karst    hydrology,    Water 

chemistry,      Limestones,      Dolomite,      Erosion, 

Leaching. 

Identifiers'.  Czechoslovakia. 

Research  on  the  intensity  of  karst  processes  in 
Czechoslovakia  has  been  carried  out  since  1958. 
The  main  conditions  affecting  the  intensity  of 
karstification,  such  as  the  extent  and  thickness  of 
carbonates,  the  morphological  character  of  the  re- 
lief, the  climatic  conditions,  the  character  of  karst 
hydrography,  and  the  biological  cover  were 
chosen  to  be  comparable,  and  the  petrographical 
character  of  carbonates  was  different.  Regions 
were  chosen  where  the  rocks  are  very  pure  sedi- 
mentary limestones,  dolomitic  limestones, 
dolomites  and  marbles.  A  sequence  of  calcareous 
rocks  is  listed  according  to  their  solubility  in  the 
conditions  of  the  Central  European  climate  in 
Czechoslovakia.  The  base  of  this  scale  is  ex- 
pressed by  the  index  1 ,  which  is  the  value  of  the 
least  soluble  marbles.  When  the  marbles  are 
characterized  by  the  index  1,  the  indices  of  other 
calcareous  rocks  are:  carbonates,  6.6;  dolomitic 
carbonates,  3.1;  and  dolomites,  2.3.  (Knapp- 
USGS) 
W72-09861 


HYPOTHESES       OF       KARST       LANDFORM 
DEVELOPMENT  IN  JAMAICA, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02 J. 
W72-09862 


METHODS  OF  ISOLATING  AND  QUANTIFY- 
ING SOLUTION  FACTORS  IN  THE  LABORA- 
TORY, 

Goettingen     Univ.     (West    Germany).     Geogra- 
phisches  Institut. 
K  Priesnitz. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions. Vol  14,  No  2,  p  153-158,  March  1972.  2  fig,  5 
ref. 

Descriptors:  'Water  chemistry,  'Laboratory  tests, 
•Limestones,  'Karst  hydrology,  'Kinetics,  Satu- 
ration, Calcite,  Solubility,  Gypsum. 

Solubility  (maximum  concentration),  solution 
velocity,  and  their  consequences  on  limestone 
solution  are  discussed.  For  example,  with  an- 
hydrite and  gypsum,  higher  solubility  does  not 
necessarily  mean  higher  solution  velocity. 
Geomorphologists  should  mainly  be  interested  in 
isolating  the  influence  of  single  factors  on  solution 
velocity.  This  only  is  possible  in  an  open  system 
and  the  easiest  way  to  keep  other  factors  constant 
is  by  using  large  surpluses  of  solvent  and  gas  in  the 
required  concentrations  in  experiments.  A 
modified  Soxhlet  extraction  apparatus  is  proposed 
as  a  useful  device  for  this  differential  analysis.  (K- 
napp-USGS) 
W72-09863 


THE  CONTRAST  BETWEEN  DERBYSHIRE 
AND  YORKSHIRE  IN  THE  AVERAGE  VALUE 
OF  CALCIUM  CARBONATE  IN  THEIR  CAVE 
AND  KARST  WATERS, 

Hull  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-09864 


THE  PH  OF  CALCITE  SOLUTIONS  WITH  AND 
WITHOUT  MAGNESIUM  CARBONATE 

PRESENT,  AND  THE  IMPLICATIONS  CON- 
CERNING REJUVENATED  AGGRESSIVENESS, 

R.G.Picknett. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  141-150,  March  1972.  7  fig,  3 
tab,  16  ref. 


Descriptors:  'Karst  hydrology,  'Weathering, 
'Limestones,  'Dolomite,  'Water  chemistry,  Cal- 
cium carbonate,  Magnesium,  Leaching,  Calcite, 
Erosion,  'Hydrogen  ion  concentration,  Mineralo- 
gy- 
Identifiers:  Aggressiveness  (Water). 

The  pH  values  of  saturated  calcite  solutions  were 
measured  over  a  wide  range  of  temperature  and 
composition.  The  results  differ  markedly  from  cal- 
culated values  published  for  aggressiveness  esti- 
mations. Further  experiments,  at  10  deg  C  only, 
show  that  traces  of  magnesium  carbonate  in  the 
saturated  calcite  solution  have  a  marked  effect  on 
the  pH.  It  is  suggested  that  the  'marble'  method  of 
aggressiveness  estimation  should  be  used  in 
preference  to  pH  methods.  Considerable  rejuvena- 
tion of  aggressiveness  towards  limestone  should 
result  from  the  mixing  of  waters  of  differing  mag- 
nesium content,  the  phenomenon  being  comple- 
mentary to  Bogli's  'mixed-water  corrosion' 
theory.  (Knapp-USGS) 
W72-09865 


RESPONSES  IN  THE  CHEMISTRY  OF  SPRING 
WATERS  IN  THE  OXFORD  REGION  TO  SOME 
CLIMATIC  VARIABLES, 

Christ's  Coll.,  Liverpool  (England). 

For  primary  bibliographic  entry  see  Field  02F. 

W 72-09866 


PROBLEMS  OF  THE  DISSOLUTION  OF 
DOLOMITIC  ROCKS  (PROBLEMES  DE  LA 
DISSOLUTION  DES  ROCHES 

DOLOMITIQUES), 

Aix-Marseille  Univ.  (France).  Institut  de  Geogra- 

phie. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09867 


MERITS    OF    A    HYDROLOGICAL    BIAS    TO 
KARST  EROSION  STUDIES, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  02J. 
W72-09868 


THE  BLUE  WATERHOLES,  COOLEMAN 
PLAIN,  N.S.W.,  AND  THE  PROBLEM  OF 
KARST  DENUDATION  RATE  DETERMINA- 
TION, 

Australian  National  Univ.,  Canberra. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-09869 


AN  ACCURATE  METHOD  FOR  CALCULAT- 
ING SATURATION  LEVELS  OF  GROUND 
WATERS  WITH  RESPECT  TO  CALCITE  AND 
DOLOMITE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Geosciences. 

R.  L.  Jacobson,  and  D.  Langmuir. 
Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  104-108,  March  1972.  2  fig,  4 
tab,  7  ref. 

Descriptors:  'Aqueous  solutions,  'Water  chemis- 
try, 'Calcium  carbonate,  'Chemical  potential, 
'Geochemistry,  Hydrogen  ion  concentration, 
Groundwater,  Equilibrium,  Calcite,  Dolomite. 

A  procedure  is  outlined  for  the  calculation  of  satu- 
ration indices  for  carbonate  waters  with  respect  to 
calcite  and  dolomite  and  for  calculating  an 
equilibrium  carbon  dioxide  pressure.  The  Trombe 
nomographs  are  seriously  in  error  both  because  of 
outdated  equilibrium  constants  and  because  of 
oversimplification  of  the  water  chemistry.  Even 
corrected  Trombe-type  nonographs  are  not  suffi- 
ciently accurate  to  evaluate  the  degree  of  satura- 
tion of  waters.  The  use  of  computed  saturated  in- 
dices is  recommended.  The  main  source  of  errors 
is  in  the  measurement  of  pH  and  the  tendancy  for 
de-gassing  of  C02  from  the  groundwater  samples 
after  collection.  (Knapp-USGS) 
W72-09870 


CHEMISTRY  OF  CARBONATE  DENUDATION 
IN  NORTH  AMERICA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09871 


LABORATORY  SIMULATION  OF  LIMESTONE 
SOLUTION, 

University  Coll.  of  Swansea  (Wales).  Dept  of 
Geography. 

G.  E.  Groom,  and  D.  P.  Ede. 
Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  89-95,  March  1972.  2  fig,  2 
tab,  5  ref. 

Descriptors:  'Leaching,  'Limestones,  'Water 
chemistry.  Soil  chemistry,  Soil-water-plant  rela- 
tionships, Karst,  Karst  hydrology,  Weathering, 
Carbonate  rocks,  Laboratory  tests,  On-site  tests. 

Limestone  solution  was  tested  in  static  and 
running-water  conditions.  Under  normal  at- 
mospheric pressures  the  concentrations  of  CaC03 
taken  up  by  different  types  of  water  do  not  ap- 
proach the  concentrations  found  in  natural  river 
and  spring  waters.  Rainwater  percolating  through 
columns  of  vegetated  soil  dissolved  concentra- 
tions of  CaC03  varying  between  3-333  ppm,  ac- 
cording to  the  soil  type.  A  column  of  soil  with 
grass  vegetation  on  top  of  a  column  of  limestone 
chippings  showed  an  increase  of  CaC03  in  water 
passing  through  it  of  326  pp,  which  was  con- 
siderably larger  than  the  39  ppm  increase  of 
CaC03  in  the  water  passing  through  a  control 
column  of  the  soil  alone.  The  soil  may,  therefore, 
be  considered  as  a  zone  which  both  provides  a 
source  of  CaC03  and  also  enhances  the  solutional 
potential  of  percolating  waters.  (Knapp-USGS) 
W72-09881 


EFFECT  OF  RUNOFF  ON  CORROSION  INTEN- 
SITY IN  THE  NORTHWESTERN  DINARIC 
KARST, 

For  primary  bibliographic  entry  see  Field  02J. 
W72-09883 


PRELIMINARY  OXIDATION  STUDIES  ON 
SOME  CAVE  WATERS  FROM  SOUTH  WALES, 

L.G.Bray. 

Cave  Research  Group  of  Great  Britain  Transac- 
tions, Vol  14,  No  2,  p  59-66,  March  1972.  1  fig,  3 
tab,  16  ref. 

Descriptors:  'Weathering,  'Leaching,  'Water 
chemistry,  'Karst  hydrology,  'Oxidation,  Organic 
matter,  Hydrogen  ion  concentration,  Groundwater 
movement,  Karst,  Limestones,  Carbonate  rocks. 

The  chemistry  of  limestone  erosion  was  studied  in 
South  Wales  cave  systems.  Total  hardness  of 
water  is  estimated  by  EDTA  titration  using 
methylthymol  blue  indicator,  and  oxidizable  or- 
ganic matter  is  estimated  by  the  4-hour  perman- 
ganate value  test.  Results  are  quoted  from  19  sam- 
ples of  water  from  13  different  sites.  A  correlation 
is  established  between  the  limestone-attacking 
power  (aggressiveness)  of  a  water  and  its  perman- 
ganate value,  showing  the  importance  of  organic 
matter  in  limestone  erosion.  The  speed  of  reac- 
tions taking  place  in  caves  and  the  effect  of  flood- 
ing on  the  chemistry  of  cave  water  are  discussed. 
A  hypothetical  mechanism  for  limestone  attack  by 
organic  matter  is  advanced.  (Knapp-USGS) 
W72-09885 


DETERMINATION  OF  DISSOLVED  OXYGEN 
AND  NITROGEN  IN  WATER  USING  GAS 
CHROMATOGRAPHY,  (IN  GERMAN), 

Schweizerische    Unfallversicherungsanstalt,    Lu- 
cerne. Abteiling  Unfallverhuetung. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-09929 
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A  CONVENIENT  METHOD  OF  ANALYSIS  OF 
HUMIC  ACID  IN  FRESH  WATER, 

University  of  South  Florida,  Tampa.  Dept.  of 

Chemistry;  and  University  of  South  Florida,  St. 

Petersburg.  Marine  Science  Inst. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-10201 


STUDIES  ON  THE  WATER  CHEMISTRY  AND 
BOTTOM  FAUNA  OF  BRASHEARS  CREEK, 
SPENCER  AND  SHELBY  COUNTIES,  KEN- 
TUCKY, 

Louisville  Univ.,  Ky.  Dept.  of  Biology. 

J.  D.  Woodling. 

M  Sc  Thesis,  University  of  Louisville  Graduate 

School,  August  1971.  101  p,  10  fig,  11  tab,  33  ref, 

append.  OWRR  B-005-KY  (2)  and  B-016-KY  (2). 

Descriptors:  'Water  chemistry,  'Nitrates, 
•Phosphates,  'Biomass,  'Productivity,  Benthos, 
Kentucky,  Aquatic  animals,  Benthic  fauna, 
Aquatic  insects,  Diptera,  Water  quality, 
Nutrients,  Aquatic  productivity. 
Identifiers:  Brashears  Creek  (Ky). 

The  water  of  Brashears  Creek,  in  central  Ken- 
tucky, a  41.9  km  long  stream,  is  characterized  by 
high  carbonate  concentrations,  from  132  mg/liter 
to  217  mg/liter.  Nitrate  levels  are  from  9.6  mg/liter 
to  0.S  mg/liter.  Orthophosphate  is  more  abundant 
than  in  most  natural  waters,  from  0.28  mg/liter  to 
2.05  mg/liter.  Nitrogen  may  be  a  limiting  factor  on 
productivity  during  part  of  the  year.  A  rapidly 
fluctuating  water  level  is  caused  by  periods  of 
heavy  precipitation.  Bottom  fauna  biomass  and 
average  numbers  of  organism  are  highest  in  the 
spring  and  lowest  in  the  summer.  Biomass  values 
range  from  1 .38  g/sq  ft  in  the  spring  to  below  0.2  g 
in  the  summer.  Average  numbers  range  from  a 
high  of  448.5/sq  ft  to  3.3/sq  ft.  Diptera  dominated 
in  abundance  during  the  spring  and  Ephemerop- 
tera  in  the  fall.  Productivity  and  diversity  are  al- 
ways greater  in  riffle  areas  than  pool  areas.  (K- 
napp-USGS) 
W72- 10243 


A  PARTIAL  GEOCHEMICAL  STUDY  OF  SHAL- 
LOW MARINE  SEDIMENTS,  CARDIGAN  BAY 

(WALES), 

University  Coll.  of  North  Wales,  Bangor. 

A.  S.G.Jones. 

Marine  Geology,  Vol  12,  No  5,  p  313-333,  May 

1972. 10  fig,  2  tab,  29  ref. 

Descriptors:  'Bottom  sediments,  'Geochemistry, 
'Distribution     patterns,     'Particle     size,     Iron, 
Phosphorus,  Manganese,  Titanium,  Glacial  drift, 
Provenance,  Adsorption,  Mineralogy. 
Identifiers:  'Cardigan  Bay  (Wales). 

The  areal  distribution  of  iron,  manganese,  and 
titanium  in  Cardigan  Bay,  Wales,  shows  a  good 
correlation  with  the  distribution  of  mean  size.  The 
charted  distribution  of  phosphorus  shows  no  obvi- 
ous relationship  with  the  textural  or  petrographic 
data.  The  isolated  areas  of  higher  values  are  close 
to  the  coast.  The  four  significant  hosts  for  the  ele- 
ments in  these  Cardigan  Bay  sediments  are:  the  ac- 
cessory mineral  suite;  lithic  fragments;  clay 
minerals  either  because  of  adsorption  or  because 
of  incorporation  into  the  crystal  lattice;  and 
coatings  on  grain  surfaces.  The  average  content  of 
iron,  manganese,  titanium  and  phosphorus  is 
similar  to  that  of  the  average  sandstone.  Man- 
ganese is  not  noticeably  enriched  in  these  marine 
sediments.  Phosphorus  is  to  be  bound  in  apatites 
but  there  are  minor,  though  important  contribu- 
tions from  lithic  fragments  and  iron  coatings  in  the 
gravel  and  sands.  Adsorption  becomes  important 
in  the  finer  sediments.  (Knapp-USGS) 
W72- 10244 


THE  SURFACE   CHARGE  OF  PARTICULATE 
MATTER  IN  SEAWATER, 

Naval  Research  Lab.,  Washington,  D.C. 
R.  A.  Neihof ,  and  G.  I.  Loeb. 


Limnology  and  Oceanography,  Vol  17,  No  1,  p  7- 
16,  January  1972,  3  fig,  3  tab,  30  ref. 

Descriptors:  'Water  chemistry,  'Suspended  load, 
'Sea  water,  'Adsorption,  'Trace  elements, 
Chemical  potential.  Ion  exchange,  Ion  transport, 
Electrophoresis,  Seston,  Estuaries. 

The  surface  charge  of  particulate  matter  in  sea- 
water  from  estuarine  and  coastal  sources  was  in- 
vestigated by  microelectrophoresis.  Seston  con- 
sisting mostly  of  bacteria,  small  algae,  and  detritus 
exhibited  a  considerable  range  of  mobilities  but  all 
were  negatively  charged;  the  mean  mobility  and 
the  range  of  mobilities  increased  when  the  salinity 
of  the  media  was  reduced.  The  surface  charge  of 
model  particles  of  glass,  anion  exchange  resin, 
bentonite,  calcium  carbonate,  wax,  and  a 
polysaccharide  were  also  studied  after  equilibra- 
tion in  both  natural  seawater  (freed  of  natural  par- 
ticulates) and  an  artificial  seawater  containing  only 
major  ions.  The  range  of  mean  mobilities  for  these 
particles  in  artificial  seawater  was  large,  but  it  con- 
verged to  a  much  smaller  value  in  real  seawater. 
The  surface  adsorption  of  minor  constituents  from 
seawater  is  the  most  likely  cause  of  these  changes. 
Both  high  and  low  molecular  weight  materials 
were  responsible.  The  macromolecular  component 
could  be  removed  from  limited  amounts  of  sea- 
water by  a  column  of  porous  glass.  (Knapp-USGS) 
W72-10257 


THE  CONTROL  OF  SEAWATER  PH  BY  ION 
PAIRING, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Oceanography. 

P.  J.  Wangersky. 

Limnology  and  Oceanography,  Vol  17,  No  1,  p  1- 

6,  January  1972.  3  fig,  1  tab,  9  ref. 

Descriptors:  'Hydrogen  ion  concentration,  *Sea 
water,  'Chemical  reactions,  'Water  chemistry, 
'Saline  water  systems,  Aqueous  solutions, 
Equilibrium,  Chemical  potential,  Polyelectrolytes, 
Carbon  dioxide. 
Identifiers:  'Ion  pairing. 

The  pH  of  seawater  is  controlled  by  the  whole  set 
of  ion-pairing  equilibria,  involving  all  of  the  major 
ions  in  seawater,  rather  than  by  the  simple  reac- 
tion series  between  water  and  carbon  dioxide.  The 
resistance  to  change  of  this  system  is  greater  than 
the  buffer  capacity  of  the  C02  system,  and  the 
speed  of  reaction  is  much  faster  than  that  of  the 
silicate  system  proposed  by  Sillen.  (Knapp-USGS) 
W72- 10258 


MEASURING      CHLORIDE      IN      EFFLUENT 
FLOWING  FROM  A  SOIL  COLUMN, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02G. 
W72- 10269 


DISTRIBUTION  OF  CD,  CO,  CU,  FE,  MN,  NI, 
PB  AND  ZN  IN  DISSOLVED  AND  PARTICU- 
LATE SOLIDS  FROM  TWO  STREAMS  IN  TEN- 
NESSEE, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Geology. 
R.  M.  Perhac. 

Journal  of  Hydrology,  Vol  15,  No  3,  p  177-186, 
March  1972.  1  fig,  5  tab,  2  ref.  OWRR  A-023- 
TENN(l). 

Descriptors:  'Trace  elements,  'Dissolved  solids, 
•Sediments,  'Suspended  load,  'Tennessee,  Col- 
loids, Silts,  Water  chemistry,  Cadmium,  Cobalt, 
Copper,  Iron,  Manganese,  Nickel,  Lead,  Zinc, 
Heavy  metals,  Particle  size.  Sampling,  Water  anal- 
ysis, Spectrophotometry. 

Identifiers:  Atomic         absorption         spec- 

trophotometry. 

In  order  to  study  metal  distribution  in  streams, 
four  water  samples  were  taken  from  two  streams 
in  northeast  Tennessee.  One  drains  an  area  of  ex- 
posed minor  zinc  mineralization.  Three  classes  of 


trace  elements  were  extracted  from  the  water: 
coarse  particulates,  colloidal  particulates,  and  dis- 
solved ions.  Each  particulate  fraction  was  ex- 
tracted by  continuous  flow  ultracentrifugation. 
The  dissolved  solids  in  the  remaining  effluent  were 
recovered  by  evaporation.  Of  the  total  trace  metal 
load,  the  dissolved  fraction  accounts  for  over 
95%;  colloids  make  up  less  than  1%.  The  three 
fractions  were  totally  dissolved  and  analyzed  for 
Cd,  Co,  Cu,  Fe,  Mn,  Ni,  Pb  and  Zn.  Despite  its 
low  concentration,  generally  over  90%  of  each 
metal  occurs  in  the  dissolved  state.  Less  than  10% 
occurs  with  the  coarse  particulates,  less  than  1% 
as  colloids.  (Knapp-USGS) 
W72- 10271 


CHEMISTRY  AND  OCCURRENCE  OF  CADMI- 
UM AND  ZINC  IN  SURFACE  WATER  AND 
GROUNDWATER, 

Geological    Survey,    Menlo   Park,    Calif.    Water 

Resources  Div. 

J.D.Hem. 

Water  Resources  Research,  Vol  8,  No  3,  p  661- 

679,  June  1972. 1 1  fig,  3  tab,  41  ref. 

Descriptors:  'Water  chemistry,  'Zinc,  'Cadmium, 
Surface  waters,  Groundwater,  Trace  elements, 
Spectrophotometry,  Water  analysis,  Path  of  pollu- 
tants, Water  pollution  sources,  Carbonates,  Solu- 
bility, Fallout. 

The  median  concentration  of  zinc  in  726  filtered 
samples  of  water  taken  from  rivers  and  lakes  of 
the  United  States  in  November  1971  was  close  to 
20  micrograms  per  liter,  and  the  median  concentra- 
tion of  cadmium  was  a  little  below  1  microgram 
per  liter.  The  concentrations  of  both  elements 
tended  to  be  consistently  higher  in  water  from 
northeastern  and  southeastern  states.  Chemical 
thermodynamic  calculations  summarized  by  solu- 
bility graphs  suggest  that  the  carbonate  and 
hydroxide  solubilities  of  these  elements  are  higher 
than  the  concentrations  commonly  found,  but  for 
24  of  80  analyses  for  which  chemical  equilibrium 
computations  could  be  made,  saturation  with 
respect  to  one  or  both  of  the  metals  was  closely 
approached.  Zinc  solubility  may  also  be  controlled 
by  silicate  in  some  waters.  Biological  factors  and 
sorption  by  stream  sediments  may  also  be  signifi- 
cant controls.  Concentrations  of  cadmium  above 
10  micrograms  per  liter  may  be  stable  in  water  hav- 
ing low  total  solute  concentrations  and  pH  and  can 
be  difficult  to  remove  by  conventional  water  treat- 
ment processes.  (Knapp-USGS) 
W72- 10277 


RADIANT  ENERGY  TRANSFER  IN  WATERS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Mechani- 
cal Engineering. 
R.  Viskanta,  and  J.  S.  Toor. 

Water  Resources  Research,  Vol  8,  No  3,  p  595- 
608,  June  1972.  14  fig,  1  tab,  24  ref. 

Descriptors:    'Solar  radiation,   'Energy   budget, 
'Heat  transfer,  Albedo,  Heat  budget,  Heat  flow, 
Temperature,  Thermal  pollution,  Turbidity,  Diffu- 
sion, Convection,  Air-water  interfaces. 
Identifiers:  'Radiant  energy  transfer. 

A  model  is  presented  for  predicting  the  local  radi- 
ant flux  and  the  net  rate  of  gain  or  loss  of  radiant 
energy  per  unit  volume  on  spectral  and  total  bases 
for  a  layer  of  natural  water  by  using  exact  radia- 
tive transfer  theory.  The  model  considers  attenua- 
tion (absorption  and  scattering)  and  multiple  scat- 
tering by  water  and  accounts  not  only  for  the 
transmission  and  internal  reflection  of  radiation  at 
the  air-water  interface  but  also  for  reflection  at  the 
bottom.  Some  numerical  results  are  reported  for 
pure  water,  multiple  scattering  being  neglected. 
The  results  show  that  analyses  that  neglect  the 
spectral  nature  of  the  incident  flux  and  assume 
water  to  be  gray  lead  to  appreciable  errors  in  total 
radiant  flux  computations  and  in  the  amount  of  in- 
ternal absorption  of  solar  radiation.  For  accurate 
predictions,  the  reflection  from  the  bottom  and  the 
internal  reflection  from   the  air-water  interface 
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must  be  properly  accounted  for  in  shallow  waters. 

(Knapp-USGS) 

W72-10282 


2L.  Estuaries 


CHEMICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  WATER  IN  ESTUARIES  OF 
TEXAS,  OCTOBER  1968-SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

D.  C.  Hahl,  and  K.  W.  Ratzlaff. 

Texas   Water   Development   Board    Report    144, 

April  1972.  161  p,  24  fig,  16  tab,  12  ref. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Water  properties,  'Estuaries,  'Texas,  Data  col- 
lections, Sampling,  Chemical  analysis,  Water 
chemistry,  Water  pollution  sources,  Path  pollu- 
tants, Salinity,  Nutrients,  Insecticides,  Herbi- 
cides, Water  levels,  Dissolved  oxygen,  Water  tem- 
perature, Environmental  gradient. 
Identifiers:  Chemical  characteristics,  Physical 
characteristics. 

In  September  1967,  the  U.S.  Geological  Survey,  in 
cooperation  with  the  Texas  Water  Development 
Board,  began  a  water-resources  investigation  of 
the  principal  estuaries  along  the  Texas  coast  ex- 
cept Galveston  Bay  and  the  Rio  Grande.  The  ob- 
jectives are  to  define:  (1)  the  occurrence,  source, 
and  distribution  of  nutrients;  (2)  current  patterns 
and  directions  and  rates  of  movement;  (3)  physi- 
cal, organic,  and  inorganic  water  quality  and  its 
areal  distribution  and  time  variation;  (4)  occur- 
rence, quality,  quantity,  and  dispersion  of 
drainage  entering  the  estuarine  systems;  and  (5) 
chemical  and  physical  characteristics  of  water 
which  enters  the  estuaries  from  the  Gulf  of  Mex- 
ico. The  data  collected  from  October  1968  to  Sep- 
tember 1969  are  presented.  (Woodard-USGS) 
W72-09855 


TEXTURAL  VARIATION  IN  SUB-ENVIRO- 
NMENTS OF  THE  SHALLOW-WATER  WAVE 
ZONE,  KOUCHIBOUGUAC  BAY,  NEW  BRUN- 
SWICK, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography;  and 

Scarborough  Coll.,  Toronto  (Ontario).  Dept.  of 

Geography. 

B.  Greenwood,  and  R.  G.  D.  Davidson-Arnott. 

Canadian  Journal  of  Earth  Sciences,  Vol  9,  No  6, 

p  679-688,  June  1972.  3  fig,  4  tab,  40  ref.  Grants 

G.S.  16-69  and  N.R.C.  A7956. 

Descriptors:  'Bottom  sediments,  'Waves  (Water), 
'Particle  size,  'Distribution  patterns,  Statistics, 
Statistical  methods,  Regression  analysis,  Currents 
(Water),  Sedimentary  structures,  Sediment  trans- 
port, Canada,  Beaches,  Sand  bars,  Sand  waves. 
Identifiers:  'Kouchibouguac  Bay. 

Textural  analysis  of  sands  from  the 
morphodynamic  environments  of  a  tidal,  shallow- 
water,  wave  environment  in  Kouchibouguac  Bay, 
New  Brunswick,  reveals  sediment  populations 
that  are  statistically  unique  to  each  zone  under  low 
wave  energy  conditions.  Measures  of  average  size, 
sorting,  and  skewness  of  sediment  size  distribu- 
tions vary  according  to  location  in  four  sub-en- 
vironments (offshore  bar,  trough,  breaker  zone, 
and  swash  zone).  Phi  kurtosis  is  environmentally 
sensitive  in  this  area.  Classification  into  environ- 
mental groupings  is  good.  The  relative  importance 
of  individual  size-frequency  statistics  in  the  dis- 
crimination of  adjacent  environments  is  a  result  of 
the  effects  of  changing  morphology  and  wave-cur- 
rent conditions  on  the  selective  transport  of  sedi- 
ments. (Knapp-USGS) 
W72-09857 


NATIONAL  COASTAL  ZONE  MANAGEMENT 
ACT  OF  1972. 

Congress,  Washington,  D.C.;  and  Committee  on 

Commerce  (U.S.  Senate). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-09891 


FAUNAL  AND  ECOLOGICAL  OBSERVATIONS 
ON  THE  ANIMAL  POPULATIONS  OF  THE 
KARSTIC  SWAMP  PIETRA  ROSSA  (MONFAL- 
CONE):  PART  2.  (IN  ITALIAN), 

Padua  Univ.  (Italy).  Istituto  di  Biologia  Anim 
For  primary  bibliographic  entry  see  Field  OSC. 
W72-09919 


OBSERVATIONS  ON  THE  PLANKTONIC  LAR- 
VAE OF  POLYDORA  LIGNI  WEBSTER 
(POLYCHAETA:  SPINONIDAE),  IN  THE  YORK 
RIVER,  VIRGINIA, 

Maryland  Univ.,  College  Park.  Dept.  of  Zoology. 
R.J.Orth. 

Chesapeake  Sci.  Vol  12  No  3  p  121-124.  1971.  Illus. 
Identifiers:  'Larvae,  'Mudworm,  Plankton, 
Polychaeta,  Polydora  ligni,  River,  Spionidae,  Vir- 
ginia, 'York  River. 

The  occurrence  of  planktonic  larvae  of  the 
polychaete  P.  ligni  (mud  worm)  was  followed  for  a 
period  of  12  wk  in  1970.  Larvae  first  appeared  on 
March  1 1  and  weekly  samples  generally  showed  an 
increase  in  mean  length  throughout  the  sampling 
period.  Larval  length  ranged  from  0.19  mm  to  1.15 
mm.  An  initial  settlement  of  metamorphosed  lar- 
vae with  a  mean  length  of  1.25  mm  occurred  on 
test  panels  on  April  14.  The  number  of  setigers  was 
shown  to  vary  directly  with  larval  length.  Larvae 
reared  in  the  laboratory  at  21  C  required  19  to  28 
days  to  develop  fully,  while  larvae  reared  at  10  C 
required  60  to  69  days.-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-09932 


A  SCIENTIFIC  SURVEY  OF  LAC  ON  BONAIRE 
AIMED  AT  THE  PRESERVATION  OF  THIS 
LARGEST  LAGOON  IN  THE  NETHERLANDS 
ANTILLES, 

H.  P.  Wagenaar,  and  P.  J.  Roos. 
Uitg  Antuurwet  Werkgroep  Ned  Antillen  Curacao. 
Vol  18  p  1-28.  1969.  Illus.  Maps.  (English  summa- 
ry). 

Identifiers:  Antilles,  Lac  on,  Bonaire,  Fauna, 
Flora,  'Lagoons,  Netherlands,  Preservation, 
'Scientific  survey. 

The  physical  and  biological  characteristics  of  the 
lagoon  are  described.  Data  on  the  flora  and  fauna 
of  the  area  are  evaluated  and  compared  with  earli- 
er studies  in  connection  with  plans  to  develop  the 
area.  It  is  believed  that  proper  management  is 
needed  to  perserve  the  lagoon's  scientific  and 
aesthetic  value --Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-09934 


THE  COASTAL  INTERFACE, 

Bureau  of  Commercial  Fisheries  Galveston,  Tex. 

Biological  Lab. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-10052 


THE    ESTUARY    OF    THE    HUDSON    RIVER, 

U.S.A., 

Natural  Environment  Research  Council,  London 

(England). 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10089 


HYDROGRAPHY    AND    PLANKTON    OF    THE 
EIDER  ESTUARY,  (IN  GERMAN), 
Bundesforschungsanstalt  fuer  Fischerei,  Hamburg 
(West  Germany).  Institut  fuer  Kuesten-  und  Bin- 
nenfischerie. 
H.Kehl,  and  H.Mann. 

Veroff  Inst  Meeresforsch  Bremerhave.  Vol  13,  No 
1,  p  163-181.  1971.  Illus.  Maps.  English  summary. 
Identifiers:  Asterias  rubens,  Carcinus  maenas, 
'Eider  estuary,  Germany,  'Hydrography,  Lit- 
torioa  littorea,  Oikopleura  doica,  'Plankton,  Pleu- 
robrachia  pileus,  Rathkea  octopunctata,  Sagitta 
setosa. 


Water  and  plankton  samples  were  collected  from 
1967-1970  at  10  stations  in  the  Tide-Eider  estuary 
between  Nordfeld  and  Seegrenze.  Alkalinity,  pH, 
02,  nitrogenous  compounds,  turbidity  and  pollu- 
tion were  studied.  Typical  organisms  include 
Rathkea  octopunctata,  Pleurobrachia  pileus, 
Sagitta  setosa,  Oilopleura  doica,  Carcinus  maenas, 
Asterias  rubens,  and  Littorina  littorea. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-10098 


THE  DEVELOPMENT  OF  FORECAST 
TECHNIQUES  FOR  WAVE  AND  SURF  CONDI- 
TIONS OVER  THE  BARS  IN  THE  COLUMBIA 
RIVER  MOUTH  AND  AT  THE  ENTRANCE  TO 
YAQUINA  BAY, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

W.  H.  Quinn,  and  D.  B.  Enfield. 
Final  Report  to  National  Oceanic  and  Atmospher- 
ic Administration,  Reference  71-9,  May  1971.  29  p, 
2  fig,  1  tab,  8  ref.  NOAA  E-225-69  (N). 

Descriptors:     'Columbia     River,     'Sand     bars, 
'Waves,      'Surf,      'Forecasting,      Meteorology, 
Oceanography,  Safety  factors,  Hazards. 
Identifiers:  Yaquina  Bay,  Transit  conditions. 

The  bar  crossing  problem  at  the  Columbia  River 
mouth  and  Yaquina  Bay  entrance  is  defined.  The 
physical  factors  involved  in  hazardous  transit 
developments  and  a  method  for  predicting  bar 
transit  conditions  enough  in  advance  to  allow  for 
safety  measures  to  be  taken  must  be  determined. 
Meteorological  and  oceanographic  conditions 
leading  to  and  during  closures  are  being  in- 
vestigated to  find  out  their  immediate  causes  and 
the  nature  of  their  temporal  and  spatial  evolution. 
Recommendations  to  increase  the  effectiveness  of 
marine  safety  and  wave  prediction  are  outlined. 
The  nature  and  magnitude  of  the  problem  was 
determined,  the  background  material  has  been 
compiled  and  analysis  of  the  individual  situations 
are  now  being  performed.  The  goal  of  this  continu- 
ing work  is  a  prediction  scheme  which  will  apply  to 
the  various  modes  of  development.  (Ensign-PAI) 
W72-10143 


THE  USE  OF  GRASSES  FOR  DUNE  STA- 
BILIZATION ALONG  THE  GULF  COAST  WITH 
INITIAL  EMPHASIS  ON  THE  TEXAS  COAST, 

Gulf  Universities  Research  Corp.,  Lubbock,  Tex.; 

and  Texas  Tech  Univ.,  Lubbock. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-10151 


THE  DDT  PROFILE  OF  SOME  SOUTH  TEXAS 
COASTAL  ZONE  SEDIMENTS:  A  STUDY  OF 
THE  MECHANISMS  OF  POLLUTION  DISPER- 
SAL AND  ACCUMULATION  IN  NATURE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10152 


THERMAL  CONDITIONS  IN  MONTEREY  BAY 
DURING  SEPTEMBER  1966  THROUGH  SEP- 
TEMBER 1967  AND  JANUARY  1970  THROUGH 
JUNE  1971, 

Naval  Postgraduate  School,  Monterey,  Calif. 
R.  C.  Anderson. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-733  238,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  M  Sc  Thesis,  September  1971. 
78  p,  37  fig,  2  tab,  17  ref,  1  append. 

Descriptors:  'California,  'Thermal  water,  'Data 
collections,  'Isotherms,  'Temperature. 
Identifiers:  'Monterey  Bay,  Thermal  conditions, 
Weekly  data,  Quasi-synoptic  periods,  Upwelling, 
Davidson  current,  Oceanic  period. 

Thermal  studies  were  conducted  in  Monterey  Bay 
from  September  1966  to  September  1967  and  from 
January  1970  to  June  1971.  Comparisons  of  obser- 
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rations  taken  at  approximately  weekly  intervals  to 
the  longtterm  averages  developed  by  Lammers  (40 
pears)  were  made.  Temperature  data  out  to  80 
miles  in  the  Bay  were  taken  in  August  1970  and 
;ompared  to  observed  thermal  conditions  during 
[our  quasi-synoptic  periods  in  August.  The  norms 
provided  an  excellent  basis  to  which  direct  tem- 
perature observations  during  quasi-synoptic 
periods  could  be  compared.  Comparisons  of  ther- 
nal  indices  (depth  of  9  deg  C  isotherm,  tempera- 
ure  at  20  meters,  and  sea  surface  temperature  at 
various  locations)  proved  valuable  parameters  in 
dentif  y  ing  the  three  climatic  seasons  of  upwelling, 
iceanic  and  Davidson  current  as  well  as  the  ex- 
stence  of  anomalous  thermal  conditions.  (Ensign- 
>AI) 
JV72-10153 


FACTORS  AFFECTING  THE  DISTRIBUTION 
IF  FISHES  IN  WHITEWATER  BAY,  EVER- 
GLADES NATIONAL  PARK,  FLORIDA, 

Miami  Univ.,  Fla. 

S.H.Clark. 

\vailable  from  the  National  Technical  Informa- 

ion  Service  as  COM-71-01065,   $3.00  in  paper 

;opy,  $0.95  in  microfiche.  Sea  Grant  Technical 

Julletin  No  8,  January  1971.  109  p,  10  fig,  9  tab,  80 

ef .  3  append. 

Descriptors:  *Marine  fish,  *Fish  populations,  'Ju- 
venile fish,  'Distribution  patterns,  'Estuaries, 
Vegetation. 

identifiers:  'Whitewater  Bay  (Fla),  'Species  dis- 
nbution,  'Catch  rates,  Poisson  distribution  form, 
Fisher's  logarithmic  series. 

fuvenile  fish  population  studies  were  conducted  in 
Whitewater  Bay,  Florida,  from  September  1968  to 
November  1969.  Factors  determining  species  dis- 
nhution  in  the  estuary  and  an  assessment  of  the 
variations  in  catch  rate  were  studied.  A  total  of  68 
species  representing  36  families  and  14  orders 
were  collected.  The  distribution  of  species  per  tow 
showed  only  partial  agreement  with  the  Poisson 
Form  of  distribution.  Total  data  for  all  species  did 
not  conform  to  Fisher's  logarithmic  series  in  all 
:ases.  Significant  differences  (P  <  or  equal  to  .05) 
were  observed  for  all  fishes  tested  and  could 
usually  be  attributed  to  differences  in  vegetation 
density.  Differences  in  mean  number  of  species 
:aptured  among  stations  was  also  significant  (P  < 
or  equal  to  .01)  and  probably  resulted  from  vegeta- 
tion and  increased  richness  of  fauna  in  high  salini- 
ty areas.  Freidman's  two  way  analysis  of  variance 
[or  seasonal  changes  in  catch  rates  were  usually 
significant  (P  <  or  equal  to  .05).  The  differences 
seemed  to  stem  from  population  increases  due  to 
recruitment  and  later  declines  from  seasonal 
migrations  and  mortality.  (Ensign-PAI) 
W72-10156 


STUDIES  OF  THE  USE  OF  VERTICAL  SUB- 
STRATES FOR  IMPROVING  PRODUCTION  OF 
PINK  SHRIMP,  PENAEUS  DUORARUM  BUR- 
KENROAD, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  081. 

W72-10157 


A  STUDY  OF  THE  FOOD  OF  JUVENILE 
MIGRATING  PINK  SHRIMP,  PENAEUS 
DUORARUM  BURKENROAD, 

Miami  Univ.,  Fla. 
S.  Sastrakusumah. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01062,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Sea  Grant  Technical 
Bulletin  No  9,  January  1971.  44  p,  1  fig,  4  tab,  24 
ref. 

Descriptors:  'Pink  shrimp,  'Juvenile  growth 
stage,  'Migration,  'Food  habits,  'Foods,  'Diets, 
Density,  Distribution,  Reproduction,  Growth 
rates,  Florida. 

Identifiers:  'Penaeus  duorarum,  Buttonwood 
Canal,  Crustaceans,  Polychaetes. 


The  food  and  feeding  activities  of  the  pink  shrimp, 
Penaeus  duorarum  during  its  migration  from  estua- 
ry to  offshore  grounds  were  observed  for  one  year 
in  Florida.  Stomach  analyses  taken  from  monthly 
ebb  tide  samples  in  Buttonwood  Canal  showed  low 
feeding  activity  in  late  winter  and  in  summer. 
Highest  feeding  was  in  September.  Preferred 
foods  were  crustaceans  and  polychaetes. 
Seagrasses,  diatoms  and  foraminifera  were  not 
favored.  Types  of  food  chosen  remained  the  same 
at  different  seasons  of  the  year.  No  differences 
were  found  in  the  diet  or  feeding  activity  among 
the  various  size  classes  of  shrimp  specimens.  It  is 
hoped  that  these  results  will  aid  in  the  understand- 
ing of  fluctuations  of  abundance,  distribution, 
reproduction,  growth  rates,  survival  and  other 
aspects  of  the  biology  of  P.  duorarum.  (Ensign- 
PAI) 
W72-10159 


MEASUREMENT  OF  THE  GROWTH  RATES 
OF  MYTILUS  CALIFORNIANUS  AND  MYTI- 
LUS  EDULIS  IN  MONTEREY  HARBOR, 

Naval  Postgraduate  School,  Monterey,  Calif. 
R.  E.  Delgado. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  982,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  M.  Sc  Thesis,  September 
1971.  102  p,  8  fig,  1  tab,  9  ref,  1  append. 

Descriptors:  'Mussels,  'Growth  rates,  'Length, 
•Volume,  'Temperature,  Size,  Age,  Seasonal, 
Monthly,  Annual. 

Identifiers:  'Monterey  Harbor,  'Sea  surface  tem- 
perature. 

Growth  rate  measurements  were  made  on  the 
Mytilus  californianus  and  Mytilus  edulis  species  of 
the  sea  mussel  in  Monterey  Harbor  from  August 
1970  -  August  1971.  Plexiglass-stainless  steel  cages 
were  used  exposing  the  mussel  populations  to  in- 
tertidal  and  subtidal  conditions.  Maximum  length 
and  average  volume  measurements  were  taken  at 
monthly  intervals.  Both  mussel  species  showed  a 
close  correlation  between  sea  surface  temperature 
and  growth  rate  with  characteristic  growth  pat- 
terns for  each  species.  Growth  rates  varied  as  to 
ages  and  sizes  of  each  species  as  well  as  varying 
monthly,  seasonally  and  annually.  (Ensign-PAI) 
W72-10160 


STUDY  OF  THE  POSSIBLE  ROLE  OF  POLLU- 
TION IN  THE  PREVALENCE  OF  SEA  NETTLES 
IN  THE  CHESAPEAKE  BAY  AND  THE 
DEVELOPMENT  OF  A  CENSUS  TAKING 
METHOD. 

Biospherics  Inc.,  Rockville,  Md. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10162 


THE  PRODUCTION  OF  ORGANIC  DETRITUS 
IN  A  SOUTH  FLORIDA  ESTUARY, 

Miami  Univ.,  Fla. 
E.J.  Heald. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01071,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Sea  Grant  Technical 
Bulletin  No  6,  January  1971.  119  p,  20  fig,  5  tab,  94 
ref,  3  append. 

Descriptors:  'Florida,  'Estuaries,  'Detritus, 
'Plant  physiology,  'Degradation,  'Productivity, 
'Mangrove  swamps,  'Grasses,  Nutrients,  Ecolo- 
gy, Food  chains,  Energy,  Trophic  level,  Water 
pollution. 
Identifiers:  'Sawgrass,  'Black-rush. 

The  mechanisms  and  pathways  by  which  dead 
plant  material  is  incorporated  into  the  aquatic 
system,  thereby  constituting  an  important  energy 
source,  are  delineated  and  quantified.  Estimations 
of  the  annual  production  of  dead  material  by  red 
mangrove,  sawgrass,  and  blackrush  were  made. 
The  mechanisms  by  which  such  material  enters  the 
detrital  pool,  the  rate  at  which  this  proceeds, 
determination  of  the  fluctuations  in  the  quantity, 
nature  and  origin  of  the  detrital  load  were  ascer- 


tained along  with  the  potential  nutrient  value  of 
dead  material,  if  consumed  at  any  specific  stage  of 
decomposition.  (Ensign-PAI) 
W72-10163 


FISHERY  RESOURCES  ATLAS  I  -  NEW  YORK 
TO  FLORIDA, 

Miami  Univ.,  Fla. 
E.J.  Heald. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01069,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Sea  Grant  Technical 
Bulletin  No  3,  December  1970.  231  p,  118  ref,  2  ap- 
pend. 

Descriptors:  'Atlantic  Ocean,  'Northeast  U.  S., 
•Southeast  U.  S.,  'Marine  fisheries,  'Fisheries, 
Fish,  Invertebrates,  Surveys. 
Identifiers:     'Fishery    locations,     'Species    im- 
portance. 

The  location  and  importance  of  the  principal 
fishery  resources  on  the  continental  shelf  of  the 
eastern  United  States  from  New  York  to  Florida 
are  surveyed  with  emphasis  on  commercial  fishe- 
ries. Information  was  obtained  from  published  and 
unpublished  sources  and  by  consultation  with 
fishery  biologists  and  statisticians.  Summaries 
have  been  prepared  for  species  worth  more  than 
$6,000  annually  to  fishermen  in  a  state.  Landing 
figures  are  given  for  1956-1965  as  a  guide  to  the  im- 
portance of  a  species  to  each  state.  Accuracy  of  in- 
formation varies  from  species  to  species  and  lo- 
cality to  locality.  Fin  Fish  Data  are  presented  in 
phylogenetic  order  of  species  according  to  current 
taxonomic  classification.  Invertebrates  are  listed 
by  class.  (Ensign-PAI) 
W72-10164 


SURVEY  OF  MACROPHYTE  RESOURCES  IN 
THE  COASTAL  WATERS  OF  ALASKA, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
C.  P.  McRoy,  J.  J.  Goering,  M.  T.  Gottschalk,  M. 
Mueller,  and  S.  Stoker. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01141,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Report  of  Progress  Dur- 
ing First  Year  to  the  Sea  Grant  Program,  Report 
No  R71-6,  May  1971.  42  p,  8  fig,  1  tab,  27  ref,  ap- 
pend. 

Descriptors:       'Alaska,       'Natural      resources, 

'Grasses,    'Weeds,    'Aquatic    weeds,    'Aquatic 

plants,     'Industrial    crops,    Density,    Chemical 

analyses. 

Identifiers:  'Macrophytes. 

The  quantitative  assessment  of  natural  stocks  of 
marine  macrophytes  (seaweed  and  seagrasses)  in 
the  coastal  waters  of  Alaska  was  undertaken.  The 
study  hoped  to  determine  the  commercial  value  of 
macrophyte  species  from  taking  data  on 
abundance  and  chemical  composition,  the  collec- 
tion and  preparation  of  a  reference  herbarium  of 
marine  macrophytes  and  finally  the  compilation  of 
data  from  the  literature  on  the  chemical  composi- 
tion of  Alaska  marine  macrophytes.  Progress  has 
been  good  and  it  is  anticipated  that  the  results  will 
provide  a  background  for  the  development  of  a 
new  industry  in  Alaska.  (Ensign-PAI) 
W72-10165 


EXTENSION  OF  OCEANOGRAPHIC  STUDIES 
IN  PUGET  SOUND  AND  THE  NORTHEAST 
PACIFIC  OCEAN. 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-735  954,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  October  1963 
through  December  1969,  Ref.  No.  A71-57, 
December  1971.  37  p,  append.  NR  083  012,  Nonr 
477  (37). 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


Descriptors:  'Biology,  'Phytoplankton,  'Produc- 
tivity, 'Distribution  patterns,  'Marine  animals, 
'Marine  plants,  'Detritus,  'Sea  water,  'Chemis- 
try, 'Trace  elements,  'Metals,  'Nutrients,  Topog- 
raphy, Sedimentation,  Dynamics,  Currents 
(Water). 

Identifiers:  Eastern  North  Pacific,  Eastern  South 
Pacific,  Arctic  Ocean,  Bering  Sea,  Caribbean  Sea, 
Greater  Antilles,  Puget  Sound,  Brown  Bear, 
Thomas  G.  Thompson. 

Laboratory  and  field  research  was  conducted  from 
1963  to  1969  in  biology,  chemistry,  and  physical 
oceanography.  Statistical  inference  and  experi- 
mental design  in  the  collection  and  interpretation 
of  oceanographic  data  was  studied.  These  in- 
vestigations were  made  by  the  research  vessels 
Brown  Bear  and  the  Thomas  G.  Thompson  in  the 
Atlantic  near  the  Greater  Antilles,  the  Caribbean, 
the  Bering  Sea,  and  the  eastern  North  Pacific  and 
eastern  South  Pacific.  Later,  the  water  of  Puget 
Sound  and  its  approaches  on  the  Washington  and 
Oregon  coast  and  the  Columbia  River  were  stu- 
died. The  biological  program  stressed  the  quantita- 
tive aspects  of  production  of  phytoplankton  in 
coastal  waters.  Seasonal  and  vertical  distribution 
of  plants,  animals,  and  organic  detritus  in  the 
water  column  were  investigated  in  the  Arctic.  The 
chemical  research  included  study  of  the  chemistry 
of  seawater,  trace  metal  studies,  distribution 
processes  of  minor  elements  and  nutrients  and  the 
chemical  aspects  of  oxygen-deficient  and  sulfide- 
bearing  basins  and  fjords.  Bottom  topography, 
sediments,  sediment  transport,  interstitial  water 
composition  and  chemical  interactions  between 
seawater  and  mineral  phases  in  the  sediments  were 
included  in  the  geology  program.  The  dynamics  of 
water  masses  with  emphasis  on  direct  current 
measurements  made  up  most  of  the  research  in 
physical  oceanography.  (Ensign-PAI) 
W72-10166 


AN    INCIDENCE    OF    FISH    MORTALITY    IN 
ATHANKARAI  ESTUARY  NEAR  MANDAPAM, 

Central  Marine   Fisheries  Research  Inst.,   Man- 

dapam  (India). 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-10204 


HYDROBIOLOGICAL  STUDIES  IN  NEW 
CALEDONIA  (1965  MISSION  OF  THE  FIRST 
ZOOLOGICAL  INSTITUTE  OF  THE  UNIVERSI- 
TY OF  VIENNA):  FRESH  WATER  AND 
BRACKISH  WATER  MOLLUSKS  OF  NEW 
CALEDONIA, 

Vienna  Univ.  (Austria).  Zoologisches  Institut. 
F.  Starmuehlner. 

Cah  O.R.S.T.O.M .  (Off  Rech  Sci  Tech  Outre-Mer) 
Ser  Hydrobiol.  Vol  4,  No  3/4,  p  3-127,  IUus,  1970, 
English  summary. 

Identifiers:  Anatomy,  Brackish  water,  'Distribu- 
tion, Ecology,  Fresh  water,  'Mollusks,  'New 
Caledonia. 

In  75  different  inland-waters  of  New  Caledonia,  34 
spp.  of  mollusks  were  found:  31  spp.  belong  to  the 
gastropods  (26  spp.  of  Streptoneures  and  S  spp.  of 
Eulhyneures),  3  spp.  belong  to  the  bivalves.  Three 
species  of  gastropods  typically  for  brackish  water 
or  marine,  are  added.  Ecological  data,  current 
velocity,  temperature  and  chemistry  of  water  are 
given.  The  shell  measurements  and  variation, 
anatomy,  ecology,  biology  and  geographical  dis- 
tribution are  described.  The  distribution  of  the 
freshwater-mollusks  of  New  Caledonia  in  the  dif- 
ferent provinces  of  the  island  and  in  the  different 
types  of  inland-waters  is  discussed.  The  zoogeo- 
graphical  position  and  the  affinities  of  the  New 
Caledonian  freshwater-mollusks  are  discussed. -- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10219 


POLLEN  AND  PALEOSALINITY  ANALYSES 
FROM  A  HOLOCENE  TIDAL  MARSH 
SEQUENCE,  CAPE  MAY  COUNTY,  NEW  JER- 
SEY, 

Newark  State  Coll.,  Union,  N.J. 


For  primary  bibliographic  entry  see  Field  02J. 
W72-10247 


REPEATABILITY  IN  ESTUARINE  HYDRAULIC 
MODEL, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

P.V.Hyer. 

Journal  of  the  Hydraulics  Division  ASCE,  Vol  98, 

No  HY4,  Paper  8832,  p  631-643,  April  1972. 6  fig,  3 

tab,  10  ref.  append.  OWRR  C-1214  (No.  1597)  (3). 

Descriptors:      'Hydraulic     models,     'Statistical 
methods,  'Estuaries,  'Hydraulic  sililitude,  'Mix- 
ing, Stratified  flow,  Stratification,  Model  studies, 
Laboratory  tests,  Salinity,  Virginia. 
Identifiers:  James  River  Estuary  (Va). 

To  be  useful  as  a  research  tool,  a  hydraulic  model 
of  an  estuary  must  be  capable  of  being  brought  to  a 
steady  state,  in  which  the  current,  tidal  height,  and 
salinity  at  any  point  in  space  repeat  themselves 
from  one  tidal  cycle  to  the  next  at  any  given  stage 
of  the  tide.  The  James  River  hydraulic  model  is 
located  at  the  Waterways  Experiment  Station  in 
Vicksburg,  Miss.  To  determine  the  model's  ability 
to  reach  a  steady  state  in  two  tests  run  under 
identical  conditions,  salinity  was  sampled  periodi- 
cally at  a  number  of  stations  and  the  samples  were 
analyzed.  The  standard  deviation  of  the  salinity  at 
a  particular  station  exceeds  the  limit  of  accuracy 
of  the  instrument.  Tide  generator  aberration  is 
primarily  responsible  for  the  observed  fluctua- 
tions. The  two  tests  run  under  identical  conditions 
were  examined  statistically  to  determine  the  sig- 
nificance between  the  observed  values  of  salinity 
in  the  two  tests.  The  differences  were  found  to  be 
significant  at  the  5%  level  for  10  out  of  26  stations. 
The  freshwater  inflow  is  relatively  cool,  resulting 
in  a  salinity  inversion  in  the  upstream  reaches  of 
the  model.  (Knapp-USGS) 
W72-10264 


DISCHARGE    MODEL    OF    THE    MISSISSIPPI 
RIVER:   EVALUATION   OF  THE   IMPACT   OF 
DIVERSION  OF  WATER  TO  TEXAS, 
Louisiana   State   Univ.,   Baton  Rouge.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02E. 
W72- 10344 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


MULTIPLE-STAGE  EVAPORATOR, 

J.C.St.  Clair. 

U.S.  Patent  No.  3,654,092,  5  p,  2  fig,  5  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol. 
897,  No.  l,p.  250,  April 4,  1972. 

Descriptors:  'Patents,  'Evaporators,  Condensa- 
tion, Equipment,  Separation  techniques, 
'Desalination,  Water  quality. 

A  twenty-stage  vacuum  evaporator  is  made  from  a 
series  of  20  sloping  sheets  of  polyester  plastic  film 
separated  by  0.5  inch  diameter  pebbles.  Pumps  cir- 
culate the  liquid  solution  evaporated  over  the 
upper  surfaces  of  the  plastic  sheets  and  the  liquid 
is  evaporated  by  vapors  contacting  and  con- 
densing on  the  under  surfaces  of  the  sheets.  Each 
sheet  divides  off  a  chamber  that  evaporates  liquid 
at  a  successive  lower  pressure.  Condensate  is 
prevented  from  mixing  by  a  series  of  short  plastic 
sheets,  placed  at  a  small  angle  with  the  horizontal 
than  the  larger  sheets,  that  catch  the  condensate 
like  shingles  on  a  house  and  direct  the  condensate 
into  bottom  outlets.  (Sinha-OEIS) 
W 72-09790 


LIQUID  PURIFICATION  SYSTEM, 

Puredesal,  Inc.,  Levittown,  Pa.  (Assignee). 
W.E.Bradley. 


U.  S.  Patent  No.  3,654,148,  5  p,  2  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1,  p.  263,  April  4, 1972. 

Descriptors:  'Patents,  'Desalination,  Water  pu- 
rification, Equipment,  'Reverse  osmosis,  'Mem- 
branes, 'Dialysis,  Separation  techniques,  Water 
treatment,  Sea  water. 

A  reverse  osmosis  fluid  treatment  apparatus  com- 
prises: a  membrene  which  separates  relatively 
pure  fluid  from  untreated  fluid  input  material;  and 
a  system  for  supplying  the  untreated  fluid  to  the 
membrane  under  pressure.  A  device  is  provided 
for  storing  the  relatively  pure  fluid  obtained  from 
the  membrane  is  a  first  storage  container  and  for 
discontinuing  the  supply  of  untreated  fluid  to  the 
membrane  and  simultaneously  passing  the  rela- 
tively pure  fluid  through  the  membrane  for  further 
purification.  By  operating  under  a  particular  time 
sequence  of  fluid  pressures  and/or  solutions  hav- 
ing different  concentrations  and  chemical  com- 
positions, the  apparatus  and  in  particular  the 
reverse  osmosis  membrane  are  effectively  reju- 
venated for  substantially  continuous  utilization 
(Sinha-OEIS) 
W72-09799 


HOT  BRINE  SEEDING  TECHNIQUE  TO  IN- 
CREASE FLASHING  EFFICIENCIES  IN 
MULTISTAGE  FLASH  EVAPORATORS, 

Department  of  the  Interior,  Washington,  DC;  and 
Secretary  of  the  Interior,  Washington,  D.C.  (As- 
signee). 

J.  A.  Hunter,  and  F.  W.  Gilbert. 
U.  S.  Patent  No.  3,649,470,  2  p,  3  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  709,  March  14, 1972. 

Descriptors:  'Patents,  'Desalination,  Flash  distil- 
lation, Evaporators,  'Brines,  Distillation, 
'Multistage  flash  distillation,  Seawater. 

A  seeding  technique  provides  for  agitation  and  tur- 
nover by  injecting  into  the  lower  portion  of  a  distil- 
land  a  small  amount  of  liquid  at  a  temperature 
equal  to  or  lower  than  the  average  distilland  tem- 
perature. The  liquid  is  injected  transversely  to  the 
direction  of  flow  of  distilland,  and  is  directed 
toward  the  distilland-vapor  interface.  This  results 
in  improved  flashing  efficiency.  An  example  illus- 
trates that  more  water  is  produced  for  a  given 
amount  of  heat  transfer  surface  and  vessel  size. 
(Sinha-OEIS) 
W72-09812 


VISCOSITY  AND  CONDUCTIVITY  STUDIES, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  01 B. 

W72-09920 


ION-SELECTIVE  ELECTROCHEMICAL  SEN- 
SORS-THIRD REPORT, 

Texas  Instruments,  Inc.,  Dallas. 
I.  Trachtenberg. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.60.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No  761,  March 
1972.  54  p,  16  fig,  12  tab,  9  ref.  OSW  14-01-0001- 
1737. 

Descriptors:  'Instrumentation,  'Desalination, 
'Electrodes,  'Copper,  'Iron,  'Sulfates,  Elec- 
trolytes, Calcium,  Magnesium,  Sea  water. 
Identifiers:  'Ion  selective  electrodes,  'Sensors, 
'Chalcogenides,  *Oxy-Chalcogenides,  'Doped  sil- 
icon sensor,  Calcium  fluoride. 

The  development  of  good  solid  state  sensors  for 
Ca  +  2  and  Mg+2  appears  within  reach.  Some 
modifications  to  the  crystal  growing  process  are 
necessary  to  insure  the  proper  conductivity  and  to 
provide  microcrack-free  material.  Surface  treat- 
ment for  enhanced  response  has  not  been  in- 
vestigated. A  few  preliminary  experiments  with 
doped  CaF2  indicate  that  considerable  progress 
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toward  obtaining  good  sensors  could  be  achieved 
by  proper  surface  conditioning.  There  is  a  problem 
of  selectivity  between  Ca  +  2  and  Mg+2;  however, 
the  initial  difficulty  to  be  overcome  is  obtaining  a 
high  selectivity  for  the  divalent  ions  in  the 
presence  of  monovalent  ions.  Progress  is  being 
made  in  achieving  these  goals.  Sensors  produced 
from  CuO-As2S3  material  have  very  selective 
response  to  Cu  +  2  in  a  variety  of  electrolytic 
media.  There  is  essentially  no  interference  from 
other  monovalent  (Na+,  K  +  ,  H  +  )  ions  or  from 
many  of  the  divalent  (Ca  +  2,  Mg+2,  Ni  +  2,  Fe  +  2, 
Pb  +  2,  Mn  +  2)  ions.  There  is  an  effect  of  anions, 
notably  a  considerable  change  in  response 
between  N03-  and  CI-  media.  This  is  the  result  of 
complex  formation  and  stabilization  of  the  Cu  +  1 
oxidation  state  in  C1-.  However,  these  sensors  can 
monitor  Cu  +  2  in  a  complicated  electrolyte  such  as 
sea  water.  (OSW) 
W72-09921 


THE  ROLE  OF  SURFACE  CHEMISTRY  IN  THE 
REMOVAL  OF  COLLOIDAL  POLLUTANTS  BY 
MICROFLOTATION, 

Clarkson  Coll.  of  Technology,  Potsdam,  N.Y. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09922 


ANALYSIS  AND  SUMMARY  OF  REPORTS  AND 
DATA  FROM  THE  FREEPORT,  TEXAS,  TEST 
BED  PLANT  (1961-1969), 

Control  Systems  Research,  Inc.,  Arlington,  Va. 
G.  H.  Shroff,  I.  C.  Watson,  and  R.  D.  Cross. 
For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $3.25.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  759, 
December  1971.  364  p,  72  tab,  71  fig.  OSW  14-30- 
2697. 

Descriptors:  *Sea  water  conversion,  'Multiple-ef- 
fect, Long-tube  vertical,  Falling-film  evaporation, 
Saline  water,  Distillation,  Boiling,  Condensing, 
Deaeration,  Heat  transmission,  Heat  exchangers, 
Heat  recovery,  Heat  transfer  coefficients,  Fluid 
flow,  Centrifugal  pumps,  Evaporators,  Deaera- 
tors,  'Desalination. 

Identifiers:  Process  development,  Plant  operation 
and  maintenance  materials  performance,  En- 
gineering economics  of  sea  water  conversion, 
Heat  and  material  balance. 

The  multiple-effect  falling-film-evaporation 
method  of  desalination  is  discussed.  Most  of  the 
data  are  derived  from  development  studies. 
Technical,  logistical,  and  economical  evaluations 
are  presented,  also  the  process  and  mechanical 
development  program  results  are  related  to  the 
Vertical  Tube  Evaporator  (VTE)  process  in  par- 
ticular, and  desalination  in  general.  Actual  capital 
and  operating  costs  are  presented  and  compared  to 
theoretical  'normalized'  capital  and  operating 
costs.  Production  and  maintenance  cost  averages 
are  presented;  relevant  operating  and  maintenance 
experiences  are  discussed.  A  thorough  technical 
evaluation  of  the  performance  of  the  process,  the 
mechanical  equipment,  and  the  construction 
materials  is  included.  (OSW) 
W72-09923 

3B.  Water  Yield  Improvement 


EFFECTS     OF     CULTURAL     CHANGES     ON 

MAKARA  EXPERIMENTAL  BASIN: 

HYDROLOGICAL        AND        AGRICULTURAL 

PRODUCTION  EFFECTS  OF  TWO  LEVELS  OF 

GRAZING  ON  UNIMPROVED  AND  IMPROVED 

SMALL  CATCHMENTS, 

Ministry  of  Works,  Wellington  (New  Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-09878 


GREAT  LAKES  SNOW  REDISTRIBUTION 
RESEARCH  PROJECT  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  158D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  15,  1971. 17  p. 

Descriptors:  'Cloud  seeding,  'Great  Lakes, 
'Snow  management,  'Environmental  effects, 
Snowfall,  Snow  weather,  Environmental  control, 
Research  and  development,  Comprehensive 
planning,  Administrative  decisions,  Water 
management  (Applied),  International  waters, 
Cloud  cover,  United  States,  Canada,  Silver  iodide, 
Ice,  Nucleation. 
Identifiers:  'Environmental  impact  statements. 

The  Great  Lakes  Snow  Redistribution  Research 
Project,  conducted  by  the  National  Oceanic  and 
Atmospheric  Administration,  is  directed  primarily 
at  assessing  the  possibility  of  moderating  exces- 
sive snowfall  along  the  leeward  side  of  the  Great 
Lakes  by  overseeding  cloud  systems  with  dry  ice 
and  silver  iodide.  This  pulsed  seeding  is  designed 
to  produce  a  seeded  portion  of  cloud  20  to  40  miles 
long  which  can  be  detected  from  ground  and  air- 
borne observation  stations  as  well  as  radar.  Some 
prior  research  has  been  completed  on  this  project 
and  United  States-Canadian  coordination  has  been 
achieved.  Any  environmental  effects  will  be  highly 
transient  and  limited  to  localized  areas.  Since  the 
actual  seeding  will  be  limited  to  short  time  periods 
it  is  unlikely  that  any  increased  accumulation  will 
represent  more  than  a  small  portion  of  the  total 
snowfall  at  any  location.  No  known  adverse  ef- 
fects are  expected  from  silver  iodide  concentra- 
tions resulting  from  seeding.  The  direct  effect  on 
humans  will  be  well  within  allowable  limits.  There 
is  no  alternative  to  conducting  the  tests  under  con- 
trolled and  monitored  conditions  in  the  natural  en- 
vironment. (Widman-Florida) 
W72-09903 


HERBICIDAL       CONTROL       OF       AQUATIC 
PLANTS, 

Office  of  the  Chief  of  Engineers,  Washington, 

D.C.  Civil  Works  Directorate. 

E.O.  Gangstad. 

Journal    of    the    Sanitary    Engineering    Division, 

American  Society  of  Civil  Engineers,  Vol.  98,  No. 

SA2,  p  397-406,  1972.  3  tab,  9  ref. 

Descriptors:  'Herbicides,  'Aquatic  weed  control, 
Application   methods,   Cattails,   Costs,   Environ- 
mental effects,  Toxicity,  2  4-D,  Water  hyacinth. 
Identifiers:       Nymphaea       odorata,       Brasenia 
schreberi,  Zizaniopsis  miliacea,  Residue  levels. 

Major  environmental  factors  require  proper 
precautions  be  applied  in  the  chemical  control  of 
aquatic  weeds.  These  problems  can  be  obviated  by 
the  choice  of  herbicide  and  method  of  application. 
In  addition  to  the  2, 4-D  acid  itself,  a  number  of  its 
derivatives  are  available  in  several  formulations, 
including  amine,  sodium,  and  ammonium  salts  and 
some  alkyl  and  aryl  esters.  Commercial  prepara- 
tions in  liquid,  powder,  dust,  and  pellet  form  are 
obtainable  in  water-soluble  and  oil-soluble  forms. 
The  dimethylamine  salt  of  2, 4-D  is  biodegradable 
and  is  rapidly  dissipated  after  application.  When 
extreme  infestation  occurs  in  small  impoundments 
and  where  there  is  a  hazard  of  deoxygenation,  ap- 
plication procedure  includes  one  or  more  of  the 
following:  obnoxious  growths  are  treated  at  or 
near  feeder  areas;  growths  are  trapped  in  small 
quantities  and  treated;  retreatment  is  made  about  8 
weeks  following  the  first  application;  treatment  of 
only  25%  to  50%  of  infestations  at  one  time;  and 
allowing  dead  plants  to  sink  before  treating  ad- 
jacent live  plants.  Cost  of  hyacinth  control  opera- 
tions vary  with  the  amount  and  density  of  infesta- 
tion, with  type  of  equipment  used,  with  character 
of  the  area,  and  often  with  weather  conditions. 
Studies  have  shown  that  2, 4-D  dimethylamine  is 
not  particularly  toxic  to  fish.  (Jones-Wisconsin) 
W72-10080 


GROUND-WATER  RESOURCES  OF  NATRONA 
COUNTRY,  WYOMING, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10343 

3C.  Use  of  Water  of  Impaired 
Quality 


STUDIES  ON  THE  EFFECTS  OF  SALINE  IR- 
RIGATION WATERS  ON  THE  PHYSICO- 
-CHEMICAL  PROPERTIES  OF  SOME  SOILS 
OF  RAJASTHAN, 

Udaipur  Univ.  (India).  Coll.  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-09931 


EFFECTS  OF  IRRIGATION  WITH  SEWAGE  ON 

FERTILITY  OF  SOD-PODZOLIC  SANDY  LOAM 

SOILS  (VLIYANIYE  OROSHENIYA 

STOCHNYMI    VODAMI     NA     PLODORODIYE 

DERNOVO-PODZOLISTYKH  SUPESCHANYKH 

POCHV), 

V.  T.  Dodolina. 

Pochvovedeniye,  No  10,  p  65-73,  October  1971.  5 

tab. 

Descriptors:  'Land  reclamation,  'Podzols,  'Ir- 
rigation practices,  'Irrigation  effects,  'Return 
flow,  Waste  water  (Pollution),  Industrial  wastes, 
Domestic  wastes.  Sewage  effluents,  Soil  struc- 
ture, Soil  properties,  Humus,  Nitrogen,  Acidity, 
Salts,  Grasses. 

Identifiers:  'USSR,  'Moscow  Oblast,  'Sod-pod- 
zolic  soils. 

Studies  on  use  of  sewage-polluted  water  to  irrigate 
Sod-Podzolic  sandy  loam  soils  of  the  Western 
Meshchera  Lowland  (Noginsk  Rayon,  Moscow 
Oblast)  were  based  on  5  years  of  experiments  by 
the  Central  Scientific  Research  Station  for 
Agricultural  Use  of  Sewage.  Irrigation  with  indus- 
trial and  domestic  wastes  increased  humus  content 
of  soil  top  layers  by  0.2%  or  more  and  total 
nitrogen  by  0.02%-0.03%,  reduced  soil  acidity,  and 
improved  soil  structure.  Irrigation  with  sewage 
was  beneficial  to  growth  and  development  of 
perennial  grasses,  the  yield  being  directly  related 
to  composition  and  fertilizinzing  value  of  the 
sewage.  Grass  yield  was  highest  when  domestic 
waste  water  (282  cntr/ha),  mixed  sewage  (264 
cntr/ha)  and  waste  water  from  a  chemical  phar- 
maceutical plant  (267  cntr/ha)  were  used  and  was 
1.5-2  times  that  in  the  irrigated  control.  (Josef son- 
USGS) 
W72-10259 


SEASONAL  VARIATIONS  IN  THE  SALT  COM- 
POSITION OF  SOME  SALINE  WATER-I- 
RRIGATED SOILS  OF  WESTERN  RAJASTHAN: 
I.  EFFECT  OF  RAINFALL, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (In- 
dia). 

For  primary  bibliographic  entry  see  Field  02G. 
W72-10369 

3F.  Conservation  in  Agriculture 


SOLAR      DISTILLATION      IRRIGATION      AP- 
PARATUS, 
L.  V.  Howard. 

U.  S.  Patent  No.  3,653,150,  4  p,  6  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1,  p.  27,  April  4,  1972. 

Descriptors:  'Patents,  'Irrigation,  'Irrigation  effi- 
ciency, 'Crop  production,  Solar  distillation,  Water 
purification,  'Evaporation,  'Transpiration,  Water 
loss,  'Conservation,  Agriculture,  Water  distribu- 
tion (Applied). 

A  method  is  provided  for  covering  a  crop  with  a 
transparent  plastic  sheet  and  using  it  with  existing 
solar  energy  to  cause  cyclic  evaporation,  distrubu- 
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tion  and  condensation  of  water  beneath  the 
covered  area.  Water  loss  due  to  evaporation-trans- 
piration is  greatly  reduced.  The  side  panels  of  the 
plastic  cover  contain  water  tubes  which  are  drawn 
through  a  water  filled  trough  in  the  ground  at  the 
same  time  with  the  covering  operation  to  facilitate 
movement  of  the  cover  over  its  supporting  struc- 
ture. Upon  deployment  of  the  cover,  the  trough 
water  level  is  lowered  so  as  to  tighten  the  cover 
down  upon  the  structure.  (Sinha-OEIS) 
W72-09797 


STOMATAL  MOVEMENTS,  FREQUENCIES, 
AND  RESISTANCES  IN  TWO  MAIZE  VARIE- 
TIES DIFFERING  IN  PHOTOSYNTHETIC 
CAPACITY, 

Connecticut    Agricultural    Experiment    Station, 

New  Haven. 

G.H.Heichel. 

J  Exp  Bot.  Vol  22  No  72  p  644-649.  1971 .  IUus. 

Identifiers:  Abaxial,  Adaxial,  Capacity,  Diffusion, 

Epidermis,  Frequencies,  Illumination,  *Maize-M, 

Mesophyll,  Movements,  Periodicity, 

'Photosynthesis,  Porometer,   Resistances,   *Sto- 

mata. 

The  stomatal  characteristics  of  2  maize  varieties 
previously  found  to  differ  in  rates  of  net 
photosynthesis  were  examined  in  a  controlled  en- 
vironment. Measurements  with  a  ventilated  diffu- 
sion porometer  showed  that  1  variety  exhibited  a 
pronounced  and  the  other  a  weak  periodicity  in 
stomatal  resistance  of  the  adaxial  epidermis.  At 
equal  illumination  the  stomatal  resistance  of  the 
adaxial  epidermis  decreased  from  upper  to  lower 
leaves,  while  the  resistance  of  the  abaxial 
epidermis  changed  in  the  opposite  manner.  Sto- 
mata  on  the  adaxial  and  abaxial  surfaces  of  maize 
leaves  exhibited  random,  not  compensatory, 
movements  in  a  constant  environment.  The  variety 
with  the  lesser  stomatal  frequency  and  higher  total 
leaf  resistance  to  water  loss  had  nevertheless 
faster  net  photosynthesis  than  the  variety  with  the 
greater  stomatal  frequency,  demonstrating  im- 
portance of  the  so-called  mesophyll  resistance. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09938 


LIVESTOCK     WASTE     MANAGEMENT     AND 
POLLUTION  ABATEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09940 


CROP  PRODUCTION  AND  SOIL  ANALYSES  AS 
AFFECTED  BY  APPLICATIONS  OF  CATTLE 
FEEDLOT  WASTE, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10004 


EFFECT  OF   MANURE   HANDLING   SYSTEMS 
ON  PLANT  NUTRIENT  CYCLING, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  OSC. 
W72-10011 


CENTER-PIVOT  SPRINKLER  DESIGN  BASED 
ON  INTAKE  CHARACTERISTICS, 

Texas  A  and  M  Univ.,  College  Station;  and  Soil 
Conservation  Service,  Temple,  Tex. 
R.  C.  Dillon,  Jr.,  E.  A.  Hiler,  and  G.  Vittetoe. 
Paper  71-759,  American  Society  of  Agricultural 
Engineers  1971  Winter  Meeting,  Chicago,  111,  Dec 
1971.  27  p,  9  fig,  6  tab,  8  ref. 

Descriptors:  'Sprinkler  irrigation,  'Surface  ru- 
noff, 'Irrigation  design,  'Absorption,  Design, 
Design  criteria,  Soil-water  relationship,  Water  dis- 
tribution (Applied),  Water  utilization,  Irrigation 
efficiency,  Root  zone,  Irrigated  land,  Charac- 
teristics, Crops,  Rotation,  Surface  storage,  Soil 
types,  Slopes,  Velocity,  Irrigation. 


Identifiers:  'Water  application  rate,  Soil  storage 
capacities,  Water  retention,  Soil-water  relation- 
ship. 

A  procedure  is  developed  enabling  an  engineer  to 
design  a  center-pivot  sprinkler  irrigation  system 
that  will  meet  crop  requirements  without  surface 
runoff.  Equations  are  derived  and  design  curves 
presented  for  determining  peak  water  use,  speed 
of  travel,  time  per  revolution,  depth  of  applica- 
tion, discharge  from  water  source,  and  length  of 
the  system.  The  procedure  matches  a  system  to  a 
particular  soil  by  determining  the  minimum  speed 
of  travel  from  the  soil  intake  characteristics  and 
the  allowable  surface  storage.  Potential  runoff 
from  the  soil  occurs  when  the  allowable  surface 
storage  of  the  soil  is  satisfied.  Values  for  the  al- 
lowable surface  storage  for  various  slopes  are 
given.  Numerical  values  are  given  in  the  tables  for: 
(1)  peak  water  use  rates  for  various  crops,  (2)  ir- 
rigation efficiencies  for  various  crops  and  cli- 
mates, (3)  feeder  root  depth  of  different  crops,  (4) 
soil  storage  capacity  for  different  soils,  and  (S) 
sprinkler  intake  equations  for  different  soils.  This 
procedure  is  exemplified  for  a  180-acre  square 
field.  (USBR) 
W72-10112 


THE  INFLUENCE  OF  WEATHER,  CROP  AND 
SAMPLING  DEPTH  ON  THE  MEASUREMENT 
OF  PORE  SIZE  DISTRIBUTION  IN  THE  ARA- 
BLE LAYER  OF  SOME  CULTIVATED  SILT 
SOILS, 

Rijksfaculteit  der  Landbouwwetenschappen, 
Ghent  (Belgium). 

For  primary  bibliographic  entry  see  Field  02G. 
W72-10117 


CROP  RESPONSE  TO  MIST  IRRIGATION, 

Texas  A  and  M  Univ.,  College  Station. 
T.  A.  Howell,  E.  A.  Hiler,  and  C.  H.  M.  Van  Bavel. 
Transactions,   American   Society   of  Agricultural 
Engineers,  Vol  14,  No  5,  p  906-910,  Sept-Oct  1971. 
8  fig,  3  tab,  17  ref. 

Descriptors:  'Mist  irrigation,  'Crop  response, 
•Vegetable  crops,  'Evapotranspiration  control, 
'Evapotranspiration,  Bibliographies,  Mist,  Texas, 
Irrigation  efficiency,  Lysimeters,  Soil-water-plant 
relationships,  Plant  growth,  Crops,  Microcli- 
matology,  Irrigation  engineering,  Irrigation, 
Agriculture,  Crop  production. 
Identifiers:  Leaf  stomata,  Soil-water  relationship. 

In  the  future,  agriculture  may  be  denied  the  luxury 
of  an  abundant  supply  of  irrigation  water.  Con- 
sequently, more  efficient  irrigation  methods  must 
be  developed.  During  the  1970  growing  season,  the 
Agricultural  Engineering  Research  Lab,  Texas  A 
and  M  Univ,  investigated  the  response  of  southern 
peas  to  mist  irrigation.  The  experiment  was  con- 
ducted in  a  sheltered  lysimeter  installation  in 
which  complete  control  of  the  soil  water  balance 
was  maintained.  Numerous  crop,  soil,  and 
meteorological  parameters  were  measured  and 
evaluated  to  determine  growth  response  of  the 
crop.  In  one  experiment,  leaf  water  potential  in- 
creased by  3.4  bars  after  5  min  of  misting;  the 
average  leaf  temperature  was  reduced  4.0  deg  C. 
For  the  various  mist  treatments  described,  the 
yield  of  freshly  harvested  pods  increased  from  10 
to  60%  compared  with  yields  from  nonmisted,  but 
surface  irrigated  controlled  experiments;  the  yield 
of  dry  material  was  increased  20  to  38%.  Test 
results  showed  that  mist  irrigation  effectively  con- 
trolled the  plant  water  balance  and  relieved  inter- 
nal water  deficits,  resulting  in  a  yield  response  of 
up  to  60%  under  conditions  similar  to  those  in  a 
natural  field.  The  misting  treatment  also  greatly  in- 
creased the  efficiency  of  soil  water  utilization. 
(USBR) 
W72-10120 


PROGRESS  REPORT  OF  RESIDUE  STUDIES 
ON  DICAMBA  USED  FOR  DITCHBANK  WEED 
CONTROL, 

Bureau  of  Reclamation,  Denver,  Colo. 


H.  A.  Salman,  T.  R.  Bartley,  and  A.  R.  Hattrup. 
Bureau  of  Reclamation  Report  REC-ERC-72-6, 
Feb  1972.  13  p,  8  fig,  3  tab,  12  ref. 

Descriptors:  'Herbicides,  'Weed  control,  'Soil 
analysis,  'Chemical  analysis,  'Water  analysis, 
'Pesticide  residues,  Irrigation  canals,  Gas  chro- 
matography, Treatment,  Rates  of  application,  On- 
site  tests,  Irrigation  water. 

Identifiers:  South  Columbia  Basin  Irrigation, 
Columbia  Basin  Project  (Wash),  Test  results. 

The  dimethylamine  salt  of  dicamba  was  applied  in 
the  fall  of  1970  to  4  de watered  laterals  on  the 
South  Columbia  Basin  Irrigation  District.  The  her- 
bicide residues  of  dicamba  and  S-hydroxy  dicamba 
were  determined  in  ditchbank  and  ditchbottom 
soils  and  in  the  first  irrigation  water  released 
through  the  treated  laterals  in  the  spring.  Solvent 
extraction,  followed  by  gas  chromatography,  was 
used  to  measure  the  herbicide  residues.  Levels  of 
dicamba  in  the  irrigation  waters  measured  from  0 
to  1.6  ppb.  Ditchbank  soils  ranged  from  0  to  1.03 
ppm;  ditchbottom  soils  measured  0  to  0.24  ppm. 
No  S-hydroxy  dicamba  was  found  in  the  irrigation 
waters  or  soils.  Dicamba  slowly  leached  into  the 
6to  12-in.  soil  depths  during  the  winter.  Good  con- 
trol of  broad-leaved  annuals  was  achieved  the  fol- 
lowing summer  on  all  treated  laterals.  (USBR) 
W72-10128 


BIPHASIC  CHARACTER  OF  CHANGES  IN  THE 
VISCOSITY  OF  PROTOPLASM  OF  PLANT 
CELLS  UNDER  CONDITIONS  OF  WATER 
DEFICIENCY,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 

Physiology. 

For  primary  bibliographic  entry  see  Field  021. 

W72-10147 


INVESTIGATION  OF  THE  WATER  STATUS  IN 
PLANT     TISSUES     BY     THE     NUCLEAR-SPI- 
N-ECHO METHOD  (IN  RUSSIAN), 
Kazan  Agricultural  Inst.  (USSR). 
For  primary  bibliographic  entry  see  Field  021. 
W72-10150 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


EFFECTS     OF     CULTURAL     CHANGES     ON 

MAKARA  EXPERIMENTAL  BASIN: 

HYDROLOGICAL        AND        AGRICULTURAL 

PRODUCTION  EFFECTS  OF  TWO  LEVELS  OF 

GRAZING  ON  UNIMPROVED  AND  IMPROVED 

SMALL  CATCHMENTS, 

Ministry  of  Works,  Wellington  (New  Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-09878 


FLOOD  HAZARD  EVALUATION  GUIDELINES 
FOR  FEDERAL  EXECUTIVE  AGENCIES. 

Water  Resources  Council,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09888 


A  MODEL  FOR  A  LINKED  SYSTEM  OF  MUL- 
TI-PURPOSE RESERVOIRS  WITH 
STOCHASTIC  INFLOWS  AND  DEMANDS, 
TexasA   and   M   Univ.,   College   Station.   Water 
Resources  Inst. 

For  primary  bibliographic  entry  see  Field  02H. 
W72-09889 
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CARBON  HILL  WATERSHED,  MONTANA 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09898 


SOUTH  BRANCH,  RAHWAY  RIVER,  NEW 
JERSEY  FLOOD  CONTROL  PROJECT,  RAH- 
WAY, NEW  JERSEY  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-09901 


MAINTENANCE  OF  THE  NEWARK  BAY, 
HACKENSACK  AND  PASSAIC  RIVERS 
NAVIGATION  PROJECT  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  337D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  29,  1971.  11  p,  5 
map. 

Descriptors:  'Dredging,  'Environmental  effects, 
'Channel  improvement,  'Navigable  waters,  Ad- 
ministrative agencies,  Industrial  wastes,  Project 
planning,  Transportation,  Cities,  Safety,  Oil  spills, 
Aquatic  life,  Sewage  effluents,  Impaired  water 
quality.  Economic  justification,  Economic  impact, 
Maintenance,  'New  Jersey. 

Identifiers:  'Environmental  impact  statements, 
Newark  Bay  (N.J.),  'Hackensack  River  (N.J.), 
♦Passaic  River  (N.J. ). 

This  proposed  navigation  project  is  necessary  to 
satisfy  growing  demands  for  shipping  facilities  in 
the  Newark  Bay  area.  The  project  will  consist  of 
maintenance  dredging  and  will  assure  continued 
low  commodity  transportation  costs  and  improved 
channels.  Dredging  of  channels  and  maneuvering 
spaces  will  yield  direct  economic  benefits  to  re- 
sidents within  the  New  York-New  Jersey 
metropolitan  area.  The  greater  safety  of  the  chan- 
nels will  benefit  business  and  residents  in  the  area 
by  decreasing  the  chances  of  collisions  and  oil  spil- 
lage. Fish  and  wildlife  resources  in  the  area  are  of 
negligible  value  as  a  result  of  the  pollution  caused 
by  industrial  and  commercial  activity  and  the 
discharge  of  sanitary  effluent.  The  dredging  opera- 
tion may  cause  short-term  turbidity  and  noxious 
odors.  Dredged  material  will  be  disposed  of  at  sea. 
(Waldron-Florida) 
W72-09902 


ENVIRONMENTAL  LAW-LANDFILL  PERMIT 

REQUIREMENTS  -THE       CORPS       OF       EN- 
GINEERS DOES  AN  ABOUT  FACE  (ZABEL  V. 
TABB,  430  F.2D  199  (5TH  CIR.  1970)), 
L.  M.  MacCracken. 

Kentucky  Law  Journal,  Vol  59,  p  748-755,  1971.  36 
ref. 

Descriptors:  'Dredging,  'Permits,  'Rivers  and 
Harbors  Act,  'Environmental  effects,  'Navigable 
waters,  Judicial  decisions,  Legal  review,  Water 
law,  Legal  aspects,  Fish,  Legislation,  Harbors, 
Navigation,  Estuaries,  Administration,  Project 
planning,  Administrative  agencies,  Administrative 
decisions,  Adoption  of  practices,  Aquatic  habitats. 
Identifiers:  'Fish  and  Wildlife  Coordinating  Act, 
'National  Environmental  Policy  Act. 

Plaintiffs  sought  a  dredge  and  fill  permit  from  the 
Corps  of  Engineers  pursuant  to  the  Rivers  and 
Harbors  Act.  The  Corps  concluded  the  operations 
would  not  interfere  with  navigation,  but  refused 
the  permit  on  the  basis  that  unavoidable  ecological 
damage  to  the  bay's  marine  life  would  ensue. 
Plaintiffs  argued  the  Corps  lacked  authority  to 
deny  a  permit  on  ecological  grounds.  The  district 
court  granted  summary  judgment  for  plaintiffs. 
The  appellate  court  reversed  holding  that  the  Fish 
and  Wildlife  Act  and  the  National  Environmental 


Policy  Act  authorized  the  Corps  to  deny  a  permit 
on  ecological  grounds.  The  court,  basing  its  deci- 
sion mainly  on  the  Wildlife  Act,  reasoned  that  in 
light  of  Congress'  environmental  concern  ex- 
pressed in  that  Act  it  would  be  ludicrous  not  to  ex- 
pect cooperation  from  the  only  agency  authorized 
to  license  dredging  operations.  The  case  is  deemed 
important  in  confirming  the  Congressional  intent 
of  environmental  protection.  However,  while  the 
court  acknowledges  the  authority  of  the  Corps  to 
deny  a  permit  for  environmental  protection,  it  is 
silent  as  to  the  Corps'  obligation  to  use  this 
authority.  The  omission  by  the  court  of  the  role  of 
the  public  in  enforcing  environmental  rights  is 
criticized.  (Ilkson-Florida) 
W72-09907 


NAVIGATION  PROJECT,  MISSISSIPPI  RIVER, 
FORT  MADISON,  IOWA.  COMMERCIAL 
BOAT  HARBOR,  FORT  MADISON,  IOWA 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 
Army  Engineers  District,  Rock  Island,  111. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  450F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  23  p. 

Descriptors:  'Environmental  effects,  'Iowa, 
'Channel  improvement,  'Mississippi  River, 
Navigable  rivers,  Rivers  and  Harbors  Act, 
Streambeds,  Navigation,  Cost-benefit  analysis, 
Federal  government,  Feasibility  studies,  State 
governments,  Industrial  wastes,  Economic  im- 
pact, Channels,  Dredging,  Water  quality,  Turbidi- 
ty, Project  planning,  Spoil  banks. 
Identifiers:  'Environmental  Impact  Statements, 
'Fort  Madison  (Iowa). 


This  navigation  project  on  the  Mississippi  River 
will  provide  a  commercial  channel  and  maneuver- 
ing area  from  the  main  navigation  channel  of  the 
river  to  the  Fort  Madison  industrial  area.  Canaliza- 
tion will  be  by  hydraulic-dredge  method,  with 
material  disposed  on  shore  and  confined  by  retain- 
ing dikes.  Since  the  aquatic  environment  being 
considered  is  immediately  downstream  from  Fort 
Madison,  the  overall  quality  of  the  water  is  only 
fair.  Dredging  will  destroy  existing  bottom  life  and 
disturb  higher  forms  of  aquatic  life.  A  temporary 
increase  in  turbidity  is  expected.  The  three  soil 
disposal  areas  consist  of  404  acres  of  varying  kinds 
of  land.  Potential  environmental  damage  will  be 
greatly  outweighed  by  the  resulting  economic 
benefit.  Suggestions  are  made  for  repairing  en- 
vironmental damages  resulting  from  project  con- 
struction. There  has  been  opposition  to  the  project 
by  environmental  groups.  Comment  was  solicited 
from  appropriate  state  and  federal  agencies  and 
responses  are  included  in  the  statement.  (Waldron- 
Florida) 
W72-09916 


MODIFIED  HACKNEY  FLOODWAY  AND  CLO- 
SURE OF  MISSION  FLOODWAY,  LOWER  RIO 
GRANDE  FLOOD  CONTROL  PROJECT, 
TEXAS  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

International  Boundary  and  Water  Commission, 
El  Paso,  Tex. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  090F,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1971. 27  p,  1  map. 

Descriptors:  'Environmental  effects,  'Interna- 
tional Bound,  and  Water  Comm.,  'Floodways, 
'Rio  Grande  River,  'Flood  control,  Mexico,  Inter- 
national law,  Levees,  Weirs,  Floods,  Floodwater, 
Sediments,  Channels,  Wildlife  habitats, 
Archaeology,  'Texas,  Rivers. 
Identifiers:  'Environmental  Impact  Statements, 
•Lower  Rio  Grande  Flood  Control  Project  (Tex.). 

The  proposed  unit  is  a  modification  to  the  existing 
U.S.  portion  of  the  International  Flood  Control 
Project  and  will  provide  a  greater  degree  of  flood 


protection  to  U.S.  lands.  The  improvements  will 
require  clearing  natural  vegetation,  constructing  a 
weir  and  pilot  channel,  and  modifying  and  con- 
structing levees.  The  clearing  of  66  acres  from  a 
703-acre  brush  habitat  owned  by  a  private  wildlife 
refuge  will  be  mitigated  by  commitment  of  380 
acres  of  nearby  brushlands  to  wildlife  manage- 
ment. Some  highly  productive  farm  and  pasture 
lands  will  be  lost.  Minor  temporary  interference 
with  transportation  and  temporaryturbidity  effects 
on  fisheries  will  be  experienced  during  construc- 
tion. This  project  will  eliminate  serious  flood 
damage.  It  is  not  known  whether  archeological 
sites  exist  in  the  project  area.  Appropriate  provi- 
sions will  be  included  in  project  specifications 
requiring  compliance  with  environmental  regula- 
tions. The  alternate  chosen  was  economically  and 
technically  the  most  feasible  agreed  on  by  Mexico 
and  the  U.S.;  it  also  disturbed  the  smallest  area  of 
habitat.  Agency  comment  and  a  detailed  map  of 
the  project  are  included.  (Ilkson-Florida) 
W72-09918 


PREFABRICATED  SUBSURFACE  DRAINS, 

Connecticut  Univ.,  Storrs. 

For  primary  bibliographic  entry  see  Field  08 A. 

W72-10115 


WATER  MOVEMENT  IN  A  FIELD  SOIL  DUR- 
ING DRAINAGE  AND  SUBIRRIGATION, 

North  Carolina  State  Univ.,  Raleigh. 

R.  W.  Skaggs,  G.  J.  Kriz,  and  R.  Bernal. 

Paper  71-713,  American  Society  of  Agricultural 

Engineers  1971  Winter  Meeting,  Chicago,  111,  Dec 

1971.  19  p,  1  tab,  6  fig,  16  ref. 

Descriptors:  'Subsurface  drainage,  'Subsurface 
irrigation,  'Controlled  drainage,  'Drainage 
systems,  'Groundwater  movement,  'Ground- 
water recharge,  Subsurface  drains,  Water  table, 
Water  levels,  Bibliographies,  Water  level  fluctua- 
tions, Groundwater  management,  Drainage  en- 
gineering, On-site  tests,  Test  results. 
Identifiers:  'Subsurface  flows,  Drain  spacing, 
Multiple  use. 

Field  tests  were  conducted  to  determine  the  water 
table  movement  for  a  subirrigation-drainage 
system  on  a  Fallsington  fine  sandy  loam  soil. 
Results  of  the  water  table  response  to  subirriga- 
tion,  drainage,  and  rainfall  infiltration  boundary 
conditions  for  tile  spacings  of  7.5,  15,  and  30  m  are 
presented.  Drain  spacings,  computed  from  2 
theoretical  equations,  were  compared  to  actual 
spacings.  Results  of  the  experiments  showed  that 
water  could  be  supplied  to  the  root  zone  at  a  more 
than  sufficient  rate  to  supply  plant  needs  for  the 
7.5  and  15  m  tile  spacings.  However,  the  response 
was  too  slow  for  the  30  m  tile  lines,  which  took  74 
hr  for  the  water  table  at  the  midpoint  between  tile 
lines  to  raise  sufficiently  high  for  subirrigation. 
Closer  spacing  of  the  drains  is  required  in  this  type 
of  soil.  For  subirrigation  conditions  in  which  the 
water  table  is  held  at  a  shallow  depth,  the  applica- 
tion of  rainfall  will  result  in  a  significant  rise  in  the 
water  table  elevation.  The  total  rise  and  response 
time  of  the  water  table  will  depend  on  initial  depth, 
the  amount  of  rainfall,  and  the  soil  hydraulic  pro- 
perties. Drain  spacings  required  for  a  given  draw- 
down rate  can  be  more  accurately  predicted  by  the 
van  Schilfgaarde  equation  than  by  the  Glover 
equations  for  the  soil  used  in  this  study.  (USBR) 
W72-10122 


SUGAR  AND  BRIAR  CREEKS  PROJECT, 
CATAWBA  RIVER  BASIN,  NORTH  CAROLINA 
AND  SOUTH  CAROLINA  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Charleston,  S.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10175 


COLUMBIA     DRA       AGE     AND     LEVEE     DIS- 
TRICT  NO.  3,  MONROE  COUNTY,  ILLINOIS 
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(DRAFT   ENVIRONMENTAL   IMPACT   STATE- 
MENT). 

Army  Engineer  District,  St.  Louis,  Mo. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10176 


KIND  V.  JOHNSON  CITY  (LIABILITY  FOR  AL- 
TERING THE  NATURAL  DRAINAGE  FLOW  OF 
SURFACE  WATER). 

For  primary  bibliographic  entry  see  Field  06E. 
W72-10183 


SUN  RIVER  FLOOD  CONTROL  PROJECT,  SUN 
RIVER,  GREAT  FALLS,  MONTANA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10186 


TREXLER  LAKE  PROJECT,  JORDAN  CREEK, 
PENNSYLVANIA  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10187 


THE    OOLENDY    RIVER    WATERSHED    PRO- 
JECT, SOUTH  CAROLINA  (ENVIRONMENTAL 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-10189 


THE    PERMISSIBLE    EXTENT    OF    RIPARIAN 
LAND, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-10195 


EARTHLOAD  ON  FLEXIBLE  PIPES,  (IN  NOR- 
WEGIAN), 

Norges  Landbrukshoegskole,  Vollebekk. 
For  primary  bibliographic  entry  see  Field  08 A. 
W72-10225 


URBAN  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  04C. 
W72-10284 


SALT      DISCHARGE      DURING       DRAINAGE 

BASED  ON  PIEZOMETRIC  OBSERVATIONS  IN 

THE  NORTHERN  MUGAN  REGION  (SOLEVOY 

STOK       PRI       DRENAZHE       PO       DANNYM 

P'YEZOMETRICHESKIKH    NABLYUDENIY    V 

SEVERNOY  MUGANI), 

Azerbaidzhanskii     Nauchno-Issledovatelskii     In- 

stitut  Gidrotekhniki  i  Melioratsii,  Baku  (USSR). 

A.  K.  Alimov. 

Pochvovedeniye,  No  10,  p  74-82,  October  1971.  7 

tab,  lOref. 

Descriptors:  'Land  reclamation,  'Salts,  'Salinity, 
'Drainage,  'Drainage  systems,  Drains,  Drainage 
water,  Groundwater.  Confined  water,  Zone  of 
aeration,  Water  quality,  Water  levels.  Water  level 
fluctuations,  Transmissivity,  Porosity,  Artesian 
aquifers,  Groundwater  recharge,  Observation 
wells,  Piezometers,  Weirs. 

Identifiers:  'USSR,  'Azerbaydzhan,  Mineraliza- 
tion. 

Investigations  were  conducted  in  1966-67  in  the 
northern  Mugan  region  of  Azerbaydzhan  to  study 
behavior  of  drainage  water  on  plots  differing  in 
hydrogeological  conditions  and  water-reclamation 
characteristics.  A  comparison  was  made  between 
artesian  flow  calculated  from  piezometric  data  and 
drainage  flow  determined  from  weirs  at  the  head 
and  mouth  of  a  drain.  Without  irrigation  water  or 
ample  precipitation  in  the  aeration  zone,  drainage 
systems  removed  670-1,030  cu  m  of  water/ha  and 
46-71    metric   tons  of  salts/ha   a   year.   Artesian 


waters   and   subsurface   waters   from   underlying 
layers  were  the  principal  sources  of  groundwater 
recharge.  (Josef  son-USGS) 
W72-10306 


WEST  VIRGINIA'S  BUFFALO  CREEK  FLOOD: 
A  STUDY  OF  THE  HYDROLOGY  AND  EN- 
GINEERING GEOLOGY, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10353 


4B.  Groundwater  Management 


METHOD  AND  ARRANGEMENT  FOR  PURIFY- 
ING WATER  DRAWN  FROM  A  GROUND- 
WATER WELL, 

For  primary  bibliographic  entry  see  Field  05F. 
W72-09815 


CONJUNCTIVE      USE      OF      SURFACE      AND 
GROUND  WATER  IN  URBAN  WATER  SUPPLY, 

Office  of  Science  and  Technology,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10103 


DIGITAL  COMPUTER  SIMULATION  FOR 
SOLVING  MANAGEMENT  PROBLEMS  OF 
CONJUNCTIVE  GROUNDWATER  AND  SUR- 
FACE WATER  SYSTEMS, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
R.  A.  Young,  and  J.  D.  Bredehoeft. 
Water  Resources  Research,  Vol  8,  No  3,  p  533- 
556,  June  1972.  10  fig,  8  tab,  37  ref. 

Descriptors:  'Conjunctive  use,  'Surface-ground- 
water  relationships,  'Simulation  analysis,  'Water 
management  (Applied),  Mathematical  models,  Op- 
timum development  plans.  Water  resources 
development,  Hydrogeology,  Stochastic 

processes. 
Identifiers:  South  Platte  River  (Colo). 

In  river  basins  where  aquifers  are  intimately  as- 
sociated with  streams,  the  unrestricted  develop- 
ment of  groundwater  can  reduce  streamflows  and 
jeopardize  the  rights  to  the  flow  of  surface  water. 
A  simulation  model  was  developed  to  aid  in  the 
solution  of  such  problems.  The  model  is  composed 
of  (1)  a  hydrologic  model  that  represents  the  physi- 
cal response  of  the  stream -aquifer  system  to 
changes  in  river  flows,  diversions,  and  pumping, 
and  treats  streamflow  as  a  stochastic  input  and  (2) 
an  economic  model  that  represents  the  response  of 
irrigation  water  users  to  variations  in  water  supply 
and  cost.  These  elements  were  incorporated  into  a 
decision  framework  so  that  the  net  income  to  the 
water  resource  system  associated  with  alternative 
management  schemes  could  be  measured.  The 
results  of  operating  the  model  with  parameters 
representing  conditions  in  the  South  Platte  Valley 
of  eastern  Colorado  under  alternative  institutional 
and  hydrologic  conditions  are  reported.  (Knapp- 
USGS) 
W72-10283 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


EFFECTS     OF     CULTURAL     CHANGES     ON 

MAKARA  EXPERIMENTAL  BASIN: 

HYDROLOGICAL        AND        AGRICULTURAL 

PRODUCTION  EFFECTS  OF  TWO  LEVELS  OF 

GRAZING  ON  UNIMPROVED  AND  IMPROVED 

SMALL  CATCHMENTS, 

Ministry   of  Works,   Wellington  (New   Zealand). 

Water  and  Soil  Div. 

M.E.Yates. 

Journal  of  Hydrology  (New  Zealand),  Vol  10,  No 

l,p  59-84,  1971.  20  fig,  5  tab,  1  ref. 


Descriptors:  'Peak  discharge,  'Water  yield, 
•Pasture  management,  'Grazing,  'Carrying 
capacity,  Water  conservation.  Soil  conservation, 
Grasslands,  Land  management,  Range  manage- 
ment, Runoff,  Rainfall-runoff  relationships. 
Identifiers:  'New  Zealand. 

The  effects  of  hard  and  lax  grazing  of  unimproved 
and  oversown  and  topdressed  pastures  on  small 
catchments  of  0.6-1.5  hectares  are  discussed. 
Oversowing  and  topdressing  resulted  in  a  trebling 
of  pasture  production  and,  when  hard  grazed,  a 
trebling  of  stock-carrying  capacity.  Under  lax 
grazing,  the  stock-carrying  capacities  of  both 
unimproved  and  improved  pastures  were  reduced 
to  two-thirds  of  those  under  hard  grazing.  Over- 
sowing and  topdressing  decreased  annual  runoff, 
increased  surface  detention,  reduced  the  number 
of  days  on  which  flow  occurred,  and  reduced  the 
percentage  of  occurrence  of  given  daily  runoffs 
over  the  greater  part  of  the  flow  range.  Individual 
hydrographs  show  no  decrease  in  rise  time  but  an 
increase  in  lag  and  depletion  time,  decreased  flow 
before  the  peak,  decreased  peak  discharges  and 
decreased  runoff.  The  magnitude  of  these  changes 
was  greater  when  the  improved  pastures  were  lax 
grazed.  (Knapp-USGS) 
W72-09878 


WATERFOWL  MANAGEMENT  AND  HAR- 
VESTING, 

Chambers  County,  Anahuac,  Tex. 

J.  Lagow. 

In:  Proceedings  of  the  Coastal  Land  Resources 

Conference,  June  16-17,  1970,  Galveston,  Texas 

Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 

Sea  Grant  Program,  September,  1970,  p  27-31. 

Descriptors:  'Waterfowl,  'Marsh  management, 
'Harvesting,  Marshes,  Hunting,  Texas,  Ducks 
(Wild),  Burning. 

In  spite  of  population  pressures,  the  marshes  and 
estuaries  of  the  upper  Texas  Coast  still  afford  in- 
viting wintering  grounds  for  waterfowl.  Neverthe- 
less, sound  management  practices  are  necessary  if 
Texas  expects  to  hold  the  great  number  of  water- 
fowl that  migrates  into  the  state  each  fall.  A  major 
problem  faced  by  many  waterfowl  areas  is  con- 
trolling the  water  levels  in  the  marshes.  This 
problem  was  created  by  the  increasing  urbaniza- 
tion of  the  area.  To  maintain  and  regulate  the 
water  level  and  to  provide  for  an  adequate  growth 
of  duck  food,  it  may  be  necessary  to  cut  some 
canals  and  to  install  water  gates.  Duck  food  is  a 
very  important  factor  in  waterfowl  management. 
Without  adequate  food,  ducks  and  geese  move  to 
other  areas,  so  every  effort  needs  to  be  made  to 
maintain  adequate  feeding  grounds.  Another  im- 
portant factor  in  management  is  marsh  burning, 
which  is  important  for  controlling  undesirable 
grasses,  weeds,  and  excess  growth  vegetation. 
Burning  also  stimulates  growth  of  desirable  plants, 
provides  some  fertilizer,  destroys  the  hiding 
places  of  some  predators,  and  affords  good  cattle 
grazing  during  the  winter  months.  (See  also  W72- 
10040)  (Settle-Wisconsin) 
W72-10045 


THE  COASTAL  INTERFACE, 

Bureau  of  Commercial  Fisheries  Galveston,  Tex. 

Biological  Lab. 

R.  J.  Hoogland. 

In:  Proceedings  of  the  Coastal  Land  Resources 

Conference,  June  16-17,  1970,  Galveston,  Texas 

Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 

Sea  Grant  Program,  September,  1970,  p.  76-81. 

Descriptors:  'Estuaries,  'Estuarine  environment, 
'Urbanization,  Environmental  effects,  Cost- 
benefit  analysis,  Intangible  costs,  Intangible 
benefits. 

The  coastal  interface,  and  particularly  the  estua- 
ries, are  very  important  elements  in  the  life  cycle 
of  many  commercially  important  species.  Estua- 
ries usually  have  a  well-defined  salinity  gradient 
between  the  river  and  the  sea.  Consequently,  they 
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are  normally  characterized  by  a  broad  spectrum  of 
conditions  throughout  which  many  species  can  be 
accomodated  simultaneously.  Although  marine 
species  have  adapted  their  life  cycles  to  take  ad- 
vantage of  these  special  conditions,  this  spe- 
cialization leads  to  success  for  the  species  only  as 
long  as  no  major  changes  in  their  living  areas  oc- 
cur. Such  major  changes  are  being  wrought  by  the 
continuing  economic  and  population  growth  along 
Texas'  Gulf  Coast.  Specific  activities  which  pose  a 
threat  to  the  coastal  environment  include  bulk- 
heading  and  filling;  dredging  of  channels  and  fossil 
shell  deposits;  stream  diversions;  and  restriction 
of  tidal  exchange  and  fresh-water  runoff.  Many  of 
these  activities  are  undertaken  because  develop- 
ment accounting  has  determined  that  benefits  ex- 
ceed costs.  However,  such  accounting  usually  ex- 
cludes the  costs  of  degrading  the  environment  or 
the  benefits  of  leaving  the  environment  alone.  (See 
also  W72-10040)  (Settle-Wisconsin) 
W72-10052 


HYDROMETEOROLOGY     FOR     URBAN     RU- 
NOFF SYSTEMS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Meteorology. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10104 


LEGISLATIVE  ROUTE  11084,  SECTION  3, 
CAMBRIA  COUNTY,  PENNSYVANIA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Pennsylvania  Dept.  of  Transportation,  Harrisburg. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10185 


URBAN  HYDROLOGY. 

Proceedings  of  Seminar  on  Urban  Hydrology, 
Davis,  California,  September  1-3,  1970:  Army 
Corps  of  Engineers  Hydrologic  Engineering 
Center  Publication,  1970.  287  p. 

Descriptors:  'Urban  hydrology,  'Conferences, 
'Water  pollution  sources,  'Storm  runoff,  'Urban 
runoff,  Model  studies,  Rainfall-runoff  relation- 
ships, Storm  water,  Urban  drainage. 

Problems  associated  with  runoff  in  urban  areas 
derive  not  only  from  the  necessity  to  handle  runoff 
that  enters  the  area  from  natural  watersheds,  but 
also  from  the  necessity  to  evaluate  the  effects  of 
urbanization  on  the  actual  runoff  process.  In 
general,  the  creation  of  impervious  sections  of  the 
drainage  area  causes  an  increase  in  the  total 
volume  of  runoff  and  in  the  peak  rates  of  runoff. 
Furthermore,  the  drainage  of  natural  ponding 
areas,  the  improvement  of  natural  channels  and 
the  realignment  of  drainage  patterns  can  greatly  in- 
crease the  peak  rates  of  runoff.  Runoff  from  urban 
areas  has  increasingly  become  a  quality  problem  in 
the  receiving  rivers.  When  rainfall  washes  the  ci- 
ties and  surrounding  areas,  the  resulting  runoff 
can  contribute  to  river  pollution.  Many  cities  have 
combined  sewers,  and  overflows  often  contribute 
seriously  to  river  pollution.  (See  also  W72-10285 
thru  W72-10297)  (Knapp-USGS) 
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EFFECT  OF  URBAN  EXPANSION  ON 
HYDROLOGIC  INVESTIGATIONS, 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 
E.F.Childs. 

In:  Proceedings  of  Seminar  on  Urban  Hydrology, 
Davis,  California,  September  1-3,  1970:  Army 
Corps  of  Engineers  Hydrologic  Engineering 
Center  Publication,  Paper  No  1 ,  1970.  22  p,  6  plate, 
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•Urban  runoff,  'Floods,  'Flood  control,  Rational 
formula,  Storm  runoff,  Storm  water,  Rainfall-ru- 
noff relationships,  Urban  drainage. 
Identifiers:  'Quincy  (Mass). 


A  simple,  straightforward  procedure  was  used 
recently  for  studying  the  hydrology  of  a  brook  un- 
dergoing rapid  changes  in  urban  expansion.  The 
method  is  acceptable  for  reconnaissance  reports. 
In  an  example  for  Town  Brook,  Quincy,  Mas- 
sachusetts, the  hydrologic  relationships  are  empir- 
ical as  there  are  no  stream  gaging  stations  in  the 
watershed.  The  rational  formula  was  used  to  com- 
pute discharges  for  different  dates  of  analysis. 
Urban  conditions  are  projected  to  the  year  2000. 
(See  W72-10284)  (Knapp-USGS) 
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EFFECTS  OF  URBAN  DEVELOPMENT  ON 
STORM  RUNOFF  RATES, 

Army  Engineer  District,  Galveston,  Tex. 

G.S.  Hare. 

In:  Proceedings  of  Seminar  on  Urban  Hydrology, 

Davis,   California,    September   1-3,    1970:   Army 

Corps     of     Engineers     Hydrologic     Engineering 

Center  Publication,  Paper  No  2, 1970.  34  p,  17  fig. 

Descriptors:  'Urban  hydrology,  'Stoiu.  runoff, 
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Some  of  the  developments  in  urban  hydrology 
over  the  past  60  or  70  years  are  reviewed  briefly, 
and  some  recent  developments  in  the  -!ucly  of 
urban  hydrology  are  described  in  more  detail,  as 
they  are  applied  to  the  design  of  such  facilities  as 
hurricane  protection  projects,  flood  control  chan- 
nels, stream  rectification  works,  and  flood  plain 
management  or  control  activities  in  urban  areas. 
While  it  is  not  difficult  to  determine  that  urban 
development  generally  increases  both  the  total  ru- 
noff and  the  peak  runoff  rates,  it  has  been  ex- 
tremely difficult  to  develop  relationships  which 
accurately  define  the  extent  of  these  changes.  The 
Corps  of  Engineers  has  used  the  basic  unit  hydro- 
graph  method  extensively  in  development  of 
hydrology  for  its  civil  works  projects.  Results  ob- 
tained by  this  method  are  reliable  and  acceptable 
when  proper  coefficients  are  used.  (See  vV72- 
10284)  (Knapp-USGS) 
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EFFECTS  OF  URBANIZATION  ON  ANNUAL 
PEAK  FLOW  FREQUENCY  ANALYSIS, 

Army  Engineer  District,  Baltimore,  Md. 
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Urban  hydrology  is  the  newest  and  possibly  the 
most  rapidly  changing  field  of  hydrology.  It  was 
originally  just  concerned  with  the  downtown 
paved  area;  this  is  not  sufficient  today  because  of 
urban  sprawl.  The  frequency  of  flooding  is  a 
necessary  consideration  in  planning  land  use  and 
development.  Relationships  for  estimating  the 
magnitude  and  frequency  of  occurrence  of  flood 
peaks  on  a  drainage  basin  having  a  high  degree  of 
urban  and  suburban  development  are  reviewed. 
The  basin  used  in  this  study  is  Fourmile  Run 
located  in  northern  Virginia.  The  drainage  area  is 
14.4  square  miles,  and  the  channel  capacity  is  ap- 
proximately 2,700  cfs.  In  recent  years  the  area  has 
undergone  considerable  development  and 
redevelopment.  Flood  conditions  are  produced  by 
intense  rainfall  of  short  duration.  Lag  time,  the 
parameter  most  affected  by  urbanization,  is,  for  a 
completely  storm-sewered  system,  about  one- 
eighth  that  of  a  comparable  natural  system.  On 
small,  steep  basins,  drainage  improvements  alone 
may  triple  average  flood  sizes,  and  complete 
development  of  stream  channels  and  the  basin  sur- 
face may  increase  average  floods  by  a  factor  of  8. 


A  complete  impervious  surface  will  increase  the 
average  size  flood  by  a  factor  of  2-1/2,  but 
decreases  larger  floods.  There  is  a  large  variability 
in  results  when  different  methods  are  used  to 
define  the  peak  flow-frequency  relationship.  For 
the  100-year  flood  the  discharge  estimates  ranged 
from  12,740  to  29,600  cfs.  Based  upon  recommen- 
dations by  the  Water  Resources  Council,  the  use 
of  the  log-Pearson  Type  III  distribution,  modified 
to  include  the  recent  U.S. G.S.  study  to  define  the 
mean  annual  flood,  seems  desirable.  (See  W72- 
10284)  (Knapp-USGS) 
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In  urban  hydrology,  development  cost,  ease  of 
use,  and  general  applicability  are  the  three  most 
important  characteristics  that  should  be  con- 
sidered in  selecting  one  of  the  methods  for  use  in 
computing  peak  discharges  from  ungaged  areas. 
The  use  of  comprehensive  digital  simulation 
models  in  the  immediate  future  will  probably  be 
limited  to  research  in  the  major  universities 
because  of  the  computer  capability  required.  The 
simulation  model  may  prove  economical  where  a 
long  period  of  record  is  required  for  design  of  an 
urban  flood  control  project  in  an  extremely  high- 
damage  potential  area.  It  is  hard  to  visualize  the 
use  of  the  model  in  a  flood  plain  information  study 
with  a  tout  budget  of  $25,000.  Synthetic  unit 
hydrographs  appear  to  be  the  method  most  adapta- 
ble for  use  in  Corps  of  Engineers  studies.  If  a  sam- 
pling of  basic  data  can  be  provided  from  urban 
centers  over  the  country,  the  resulting  method  will 
probably  have  general  applicability.  To  develop  a 
generalized  method  for  determining  the  unit 
hydrograph  peaks  for  ungaged  urban  areas  would 
require  a  competent  staff,  time,  and  sufficient 
funds  to  compile  the  unit  hydrographs,  basin 
characteristics,  degree  of  urban  development,  and 
the  relating  functions.  In  urban  areas  void  of  gag- 
ing stations,  new  stations  would  have  to  be  set  up. 
Although  development  of  a  method  of  this  type 
would  involve  a  large  initial  investment,  this  would 
be  offset  by  the  ease  of  use  and  no  recurring  cost. 
(See  W72-10284)  (Knapp-USGS) 
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TULSA  DISTRICT  METHOD  OF  URBAN 
HYDROLOGY, 
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Descriptors:  'Urban  hydrology,  'Unit  hydro- 
graphs,  'Rainfall-runoff  relationships,  'Storm  ru- 
noff, 'Urban  runoff,  Storm  water,  Floods,  Peak 
discharge,  Urbanization,  Stream  gages,  Simula- 
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In  recent  years  the  increase  in  urban  development 
has  been  tremendous.  This  urban  growth  replaces 
forests  and  fields  with  the  paved  areas  and  struc- 
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cures  of  residential,  commercial,  and  industrial 
development.  Under  these  circumstances  the 
design  of  flood  control  projects  by  the  Corps  of 
Engineers  must  take  into  account  the  effects  of 
this  urban  development  on  storm  runoff  rates. 
This  is  particularly  true  when  Flood  Plain  Informa- 
tion and  Local  Protection  Studies  are  requested 
for  small  drainage  areas  which  are  or  will  be  large- 
ly overbuilt  by  urban  development.  The  method 
used  by  the  Tulsa  District  Corps  of  Engineers  to 
determine  the  effects  urbanization  has  on  small 
areas,  with  respect  to  surface  runoff  is  presented. 
Where  recorded  hydrographs  are  not  available  to 
permit  derivation  of  unit  hydrographs,  the 
synthetic  unit  hydrograph  is  usually  selected.  (See 
W72-10284)  (Knapp-USGS) 
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SYNTHETIC  UNIT  HYDROGRAPH  RELATION- 
SHIPS, TRINITY  RIVER  TRIBUTARIES,  FORT 
WORTH-DALLAS  URBAN  AREA, 

Army  Engineer  District,  Fort  Worth,  Tex. 

T.  L.  Nelson. 
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Descriptors:  'Urban  hydrology,  *Unit  hydro- 
graphs,  *Rainfall-runoff  relationships,  *Storm  ru- 
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Fort  Worth  and  Dallas,  Texas  are  a  rapidly  ex- 
panding urban  area.  Although  much  of  the  growth 
has  been  orderly  and  well  planned,  development  in 
many  flood-prone  areas  has  resulted  in  severe 
flood  damages  and  in  the  necessity  for  the  con- 
struction of  local  or  Federal  flood  control  works. 
Relationships  are  presented  to  be  used  to  develop 
synthetic  unit  hydrographs  for  ungaged  areas  in 
the  Fort  Worth-Dallas  area.  The  method  accounts 
for  differences  in  urban  development  on  adjacent 
areas  and  may  be  used  to  predict  the  effect  that 
urban  development  might  have  on  a  given  area. 
Preliminary  calculations  indicate  that  the  lag  rela- 
tionship may  also  be  valid  in  other  parts  of  north- 
central  Texas.  Unit  hydrograph  determinations 
were  made  for  each  of  eight  stream  gages  for  each 
storm  period  which  could  be  analyzed.  In  order  to 
generalize  the  results  of  these  studies  for  use  in 
ungaged  areas,  the  coefficients  were  correlated 
with  measurable  watershed  characteristics.  Since 
in  the  Fort  Worth-Dallas  area  full  urbanization  of 
an  entirely  rural  area  reduces  the  lag  time  by  about 
50%,  the  peak  discharge  of  the  unit  hydrograph 
will  be  approximately  doubled.  (See  W72-10284) 
(Knapp-USGS) 
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DISCUSSION  OF  SOME  ASPECTS  OF  URBAN 
HYDROLOGY  METHODOLOGY, 

Corps  of  Engineers,  Omaha,  Nebr.  Missouri  River 

Div. 
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Descriptors:  *Urban  hydrology,  'Unit  hydro- 
graphs,  'Rainfall-runoff  relationships,  'Storm  ru- 
noff, 'Urban  runoff,  Model  studies,  Storm  water, 
Floods,  Peak  discharge,  Urbanization,  Stream 
gages,  Simulation  analysis,  Flood  frequency, 
Depth-area-duration  analysis. 

The  distinctive  hydrologic  characteristic  of  urban 
hydrology  is  the  change  in  runoff  response  of  an 
area  as  a  function  of  its  development.  The  unit 
hydrograph  mathematical  modeling  procedure  ap- 
pears to  be  a  suitable  method  of  analyzing  urban 


area  runoff.  The  unit  hydrograph  characteristics 
including  time  to  peak,  peak  discharge,  and  reces- 
sion factor  can  be  correlated  to  physical  basin 
characteristics  such  as  slope,  basin  shape,  basin 
storage,  and  channel  and  overland  flow  efficiency. 
Loss  rates,  or  runoff  factors,  can  be  determined 
with  sufficient  accuracy  and  properly  related  to 
rainfall  duration,  season,  API,  and  rainfall  intensi- 
ty. The  recommended  methodology  can  be  related 
to  a  specific  design  criteria,  is  based  on  established 
hydrologic  concepts,  is  relatively  easy  to  apply, 
provides  a  basis  for  evaluating  basin  storage  ef- 
fects, and  allows  determination  of  an  optimum 
design  discharge  and  volume  for  selected  design 
criteria.  (See  W72-10284)  (Knapp-USGS) 
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URBAN  HYDROLOGY  IN  CONNECTION  WITH 
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Flood  frequencies  were  determined  for  a  proposed 
channel  improvement  in  Newmarket  Creek,  Va. 
The  drainage  area  contributing  to  the  channel 
ranged  from  2.33  square  miles  to  8.54  square  miles 
with  various  conditions  of  watershed  development 
and  various  portions  of  channel  improved.  A  large 
shopping  center,  similar  to  the  thousands  of  such 
centers  being  constructed  throughout  the  country, 
was  constructed  directly  on  the  flood  plain.  A 
channel,  which  proved  to  be  inadequate,  was  pro- 
vided around  the  end  of  the  shopping  center  to 
carry  the  flow  of  the  stream.  Slopes  in  the  main 
study  area  are  relatively  flat,  about  0.5  feet  per 
1000  feet.  Also,  the  cross  section  of  the  flood  plain 
on  either  side  is  flat  so  that,  under  natural  condi- 
tions, considerable  water  is  stored  along  the 
stream  and  runoff  is  slow.  Unit  hydrographs  were 
derived  for  a  drainage  area  of  one  square  mile  for  a 
number  of  different  times  of  concentration  cover- 
ing the  required  range  expected  in  the  study.  The 
2-,  10-,  and  100-year  peak  flood  discharges  were 
obtained  by  application  of  appropriate  storm  rain- 
fall to  the  unit  hydrographs.  (See  W72-10284)  (K- 
napp-USGS) 
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An  equation  is  given  for  the  unit  hydrograph,  and  a 
means  of  evaluating  the  parameters  in  terms  of  the 
time  and  magnitude  of  the  unit  hydrograph  peak 
and  the  contributing  area  is  presented.  The  method 
is  easily  programmed  for  use  in  an  electronic  com- 
puter as  a  program  in  itself  or  as  part  of  a  larger 
program,  such  as  one  for  determining  basin  runoff 
during  flood  periods.  (See  W72-10284)  (Knapp- 
USGS) 
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AN  ANALYSIS  OF  THE  EFFECTS  OF  UR- 
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Hydrologic  design  requirements  and  hydrologic 
effects  of  a  small  dam  were  calculated  in  the  An- 
telope Creek  basin,  Lincoln,  Nebraska.  The 
proposed  dam  was  located  in  the  upper  portion  of 
the  basin  to  control  runoff  from  a  5.4-square-mile 
rural  area.  City  Planners  forecast  that  the  area 
above  the  dam  would  become  a  fully  developed 
urban  area.  The  results  of  this  study  were  used  in 
evaluating  future  flood  probability  conditions  in 
the  basin  under  the  anticipated  urban  development 
with  and  without  the  dam  in  place.  Unit  graph 
characteristics  were  determined  for  the  urban  and 
rural  portions  of  the  basin.  For  the  Antelope  Creek 
Area,  the  use  of  the  generalized  equations  resulted 
in  an  increase  in  unit  hydrograph  peak  discharge  of 
80%  in  going  from  a  rural  area  to  one  of  60%  im- 
pervious and  fully  sewered.  The  most  important 
factor  in  determining  the  effects  of  urbanization 
on  peak  discharges  is  an  estimate  of  the  storm 
sewer  and  channel  improvement  factor.  (See  W72- 
10284)  (Knapp-USGS) 
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Identifiers:  'Honolulu  (Hawaii). 

Kuliouou  Valley  is  on  the  southeastern  corner  of 
the  island  of  Oahu,  about  10  miles  southeast  of 
Honolulu,  on  the  leeward  side  of  the  Koolau 
Mountains.  The  population  of  Kuliouou  Valley  has 
increased  from  800  in  1950  to  1,700  in  1963.  The 
flood  plain  is  presently  fully  developed.  On  islands 
such  as  Oahu,  where  mountain  peaks  do  not  ex- 
ceed 5,000  feet,  maximum  annual  rainfall  accumu- 
lations occur  along  the  ridge  lines  and  decrease 
with  elevation  on  both  the  leeward  and  windward 
sides.  Intensities  during  storms  also  follow  this 
pattern  but  not  as  pronouncedly  as  the  annual  ac- 
cumulations. The  increased  runoff  and  shorter 
concentration  times  in  the  urban  area  are  offset  by 
a  lesser  rainfall  depth-duration  relationship  in  the 
lower  elevation.  Unit  hydrographs  for  the  project 
area  were  developed  synthetically,  utilizing  moun- 
tain lag  curves  transferred  to  the  Hawaiian  Islands 
on  the  basis  of  rainfall  and  runoff  studies.  Runoff 
volume  from  the  50-year  and  100-year  floods  was 
computed  to  be  1,  8,  and  2.5  inches,  respectively. 
(See  W72-10284)  (Knapp-USGS) 
W72-10295 
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KANSAS   CITY    DISTRICT   EXPERIENCES   IN 
URBAN  HYDROLOGY, 

Army  Engineer  District,  Kansas  City,  Mo. 

W.  L.  Northrop. 

In:  Proceedings  of  Seminar  on  Urban  Hydrology, 

Davis,   California,   September    1-3,    1970:    Army 

Corps     of     Engineers     Hydrologic     Engineering 

Center  Publication,  Paper  No  12,  1970.  25  p,  9  fig, 

3  tab. 

Descriptors:  *Urban  hydrology,  *Unit  hydro- 
graphs,  *Rainfall-runoff  relationships,  'Storm  ru- 
noff, *Urban  runoff,  Storm  water,  Floods,  Peak 
discharge,  Urbanization,  Stream  gages,  Flood 
frequency,  Depth-area-duration  analysis. 
Identifiers:  *Kansas  City  (Mo). 

Detailed  hydrologic  criteria  were  developed  for 
ten  small  basins  near  Kansas  City  with  very 
limited  gaging  records.  These  criteria  have  been 
used  for  flood  plain  reports,  technical  service  type 
information  to  local  agencies,  and  survey  type  stu- 
dies for  flood  control  measures.  The  effects  of  ex- 
isting and  projected  urbanization  are  factors  in  a 
majority  of  these  projects.  Discharge-frequency 
curves  and  standard  project  flood  peaks  were 
established  for  natural  conditions,  existing 
development,  and  proposed  improvements  in  the 
drainage  system.  With  some  modification  of  the 
subareas  and  unit  hydrograph  previously  used  for 
the  standard  project  flood  determinations, 
satisfactory  100-year  hydrographs  for  all  inflow 
points  and  tributary  contributions  were  developed. 
Routing  studies  were  made  using  approximately 
'road  culvert'  configuration  as  outlets  and  with  as- 
sumed broadcrested  overflow  weirs  at  the  100- 
year  pool  elevation.  A  relatively  small  amount  of 
storage  has  a  large  reducing  effect  on  the  peak 
discharges.  The  effect  would  be  proportionately 
much  less  on  the  larger  standard  project  flood 
peak  discharges.  (See  W72-10284)  (Knapp-USGS) 
W72-10296 


URBAN  HYDROLOGY  CONSIDERATIONS  IN 
THE  DESIGN  OF  INTERIOR  DRAINAGE 
FACILITIES  FOR  LOCAL  FLOOD  PROTEC- 
TION PROJECTS, 

Ohio  River  Div.  Labs.,  Mariemont. 

A.  G.  Holler. 

In:  Proceedings  of  Seminar  on  Urbin  Hydrology, 

Davis,   California,   September   1-3,    1970:    Army 

Corps     of     Engineers     Hydrologic     Engineering 

Center  Publication,  Paper  No  13,  1970.  23  p,  4  fig, 

5tab,6ref. 

Descriptors:  'Urban  hydrology,  'Rational  formu- 
la, 'Rainfall-runoff  relationships,  'Storm  runoff, 
•Urban  drainage,  Urban  runoff,  Storm  water, 
Peak  discharge,  Urbanization,  Depth-area-dura- 
tion analysis. 
Identifiers:  Dayton  (Ky),  Middlesboro  (Ky). 

Usually  drainage  facilities  whose  capacities  have 
been  determined  by  an  application  of  the  rational 
method  will  be  required  to  function  over  a  suffi- 
ciently long  period  of  time  during  which  it  can  be 
reasonably  assumed  that  runoff  relations  will  be 
altered  somewhat.  The  runoff  coefficient  selected 
must  reflect  in  some  way  future  conditions  ex- 
pected in  the  drainage  area  that  would  affect  peak 
runoff.  The  future  expected  peak  runoff  can  then 
be  compared  to  the  design  capacity  of  the  drainage 
facilities  to  determine  their  adequacy.  Evidence 
has  been  presented  in  the  literature  to  propose  the 
hypothesis  that  hydrologically  significant  im- 
permeable area  is  related  to  population  density. 
Based  on  a  brief  study  of  two  local  flood  protec- 
tion projects  it  appears  that  selected  runoff  coeffi- 
cients are  sufficiently  conservative  to  allow  for 
some  degree  of  future  urbanization  without  signifi- 
cantly altering  the  degree  of  protection  provided 
by  the  projects.  However,  more  accurate  methods 
of  determining  runoff  coefficients  may  result  in 
reduced  conduit  and  pump  capacities  that  could 
reduce  the  cost  of  a  project.  (See  W72-10284)  (K- 
napp-USGS) 
W72-10297 


HYDROLOGIC  AND  DISPOSAL  PROBLEMS  IN 
URBAN  AREAS, 

Stanford  Univ.,  Calif.,  Dept.  of  Geology. 
I.  Remson. 

In:  Environmental  Planning  and  Geology,  Proc  of 
Symposium  on  Engineering  Geology  in  the  Urban 
Environment,  Oct  1969,  San  Francisco,  Calif: 
Geological  Survey,  Dept.  of  the  Interior,  and  Of- 
fice of  Research  and  Technology,  Dept.  of  Hous- 
ing and  Urban  Development  Cooperative  Report, 
p36-41,  December  1971.  3  fig,  3  photo,  1  tab,  7ref. 

Descriptors:  'Urban  hydrology,  'Water  manage- 
ment (Applied),  'Urbanization,  Water  quality  con- 
trol, Water  supply,  Water  treatment,  Sewage 
treatment,  Waste  disposal,  Planning,  City 
planning,  Land  use,  Suburban  areas. 

An  important  objective  of  regional  planning  is  to 
minimize  damage  stemming  from  urbanization. 
Some  of  the  hydrologic  problems  of  urbanization 
are  illustrated  by  preliminary  hydrologic  analysis 
and  design  for  the  watershed  of  the  Upper  East 
Branch  of  the  Brandywine  Creek  in  Chester  Coun- 
ty, Pa.  A  plan  was  prepared  for  the  orderly 
development  of  this  basin.  The  stated  objcc- 
tivewas  to  plan  the  urban  development  with  the 
minimum  of  damage  and  disruption  to  the  water, 
scenic,  and  other  natural  resources.  The  average 
annual  surplus  of  precipitation  in  excess  of 
evapotranspiration  is  16.7  inches.  Although  large 
volumes  of  water  would  move  through  the  local 
hydrologic  system,  the  natural  capacities  to  pro- 
vide a  source  of  potable  water  and  to  absorb 
wastes  would  be  exceeded  for  the  design  popula- 
tion, despite  the  favorable  hydrologic  charac- 
teristics. Furthermore,  a  completely  acceptable 
hydrologic  environment  could  not  be  engineered 
for  the  design  population,  using  currently  available 
technology,  at  an  acceptable  cost.  This  led  to  the 
development  of  a  philosophical  approach  to 
hydrologic  design  for  urbanization.  It  might  be 
possible  to  go  beyond  the  confines  of  the 
developed  watershed  for  water  supply  and  waste 
disposal,  to  restrict  the  density  of  development,  or 
to  engineer  the  watershed  more  intensively.  For 
example,  the  eutrophication  problem  could  be 
solved  by  a  chemical  precipitation  facility.  How- 
ever, every  increase  in  technology  involves  costs 
that  increase  nonlinearly  with  population.  It  is  the 
role  of  the  hydrologist  to  provide  the  urban 
developer  with  basic  data  and  hydrologic  predic- 
tions upon  which  management  decisions  can  be 
based.  Hydrologists  find  hydrologic  models  useful 
for  this  prediction  and  extrapolation.  (Knapp- 
USGS) 
W72-10327 


STORM  WATER  RUNOFF  FROM  AN  URBAN 
HIGHWAY  DRAINAGE  SYSTEM, 

District  of  Columbia  Dept.  of  Highways  and  Traf- 
fic, Washington.  Materials  Development  and 
Research  Div. 

K.  Morrision,  J.  B.  Kim,  F.  W.  Ellerman,  J.  I. 
Chang,  and  H.  H.  Liu. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-207  275,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Final  Research  Report,  August  25, 
1971.  123  p,  92  fig,  9  tab,  20  ref .  Project  No.  HPR-1 
(7)615. 

Descriptors:  'Rational  formula,  'Rainfall-runoff 
relationships,  'Urban  runoff,  'Urban  hydrology, 
'District  of  Columbia,  Urban  drainage,  Storm 
drains,  Storm  runoff,  Urbanization,  Cities,  Unit 
hydrographs,  Depth-area-duration  analysis,  Peak 
discharge,  Runoff  coefficient,  Time  of  concentra- 
tion. 

A  modified  area-time  method  was  developed  for 
calculating  the  rates  of  runoff  in  urban  highway 
drainage  systems  and  is  compared  with  existing 
methods.  A  drainage  area  of  approximately  10 
acres  in  Washington,  D.C.  was  chosen,  and  rain- 
fall and  runoff  from  the  area  were  measured. 
Although  the  peak  runoff  rates  computed  by  the 
modified  area-time  method  and  the  unit  hydro- 
graph  method  did  not  compare  favorably  with  the 
peak  runoff  rates  that  were  actually  measured,  the 


peak  rates  computed  by  an  empirical  version  of 
the  rational  method  did  give  a  reasonable  estimate 
of  the  actual  runoff  rate.  The  design  values  (the  ru- 
noff coefficient  and  the  time  of  concentration)  that 
are  used  in  the  rational  method  were  determined 
from  recorded  data.  This  version  of  the  rational 
method  produced  good  results.  When  an  accurate 
method  is  found  for  determining  the  runoff  coeffi- 
cient and  time  of  concentration,  the  rational 
method  will  provide  a  simple,  economical,  and  re- 
liable tool  that  can  be  used  in  designing  urban 
highway  drainage  facilities.  (Knapp-USGS) 
W72-10342 


ECONOMICS     OF     WATER     QUALITY     AND 
WASTEWATER  CONTROL, 

California  Univ.,  Los  Angeles.  Graduate  School  of 

Management. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10426 

4D.  Watershed  Protection 


METHOD  AND  APPARATUS  FOR  PREVENT- 
ING EROSION, 

Gray  Tech  Industries,  Inc.,  Mohnton,  Pa. 
C.W.Strickler,  Jr. 

U.  S.  Patent  No.  3,653,216,  3  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1,  p.  45,  April  4,  1972. 

Descriptors:  'Patents,  'Erosion,  'Beach  erosion, 
'Waves  (Water),  Shore  protection,  Coastal  en- 
gineering, 'Breakwaters,  Beaches,  Ocean  waves, 
Tidal  waters,  Structures. 

Hollow  enclosures,  such  as  'quonset'  type  hunts, 
are  placed  end-to-end  along  the  beach.  Slots  are 
made  on  the  walls  of  the  hut.  Incoming  and  outgo- 
ing waves  will  be  retarded  in  volocity  by  flowing 
through  the  slots.  Reduction  of  wave  velocity  will 
cause  deposition  of  sand  as  waves  ride  over  the 
hut.  (Sinha-OEIS) 
W72-09795 

California  Univ.,  Riverside.  Dept.  of  Soils  and 
Plant  Nutrition. 

California  Agriculture,  p  12-13,  June  1970.  2  fig. 

Descriptors:  'Surfactants,  'Soil  chemical  proper- 
ties, 'Wettability,  'Erosion  control,  Infiltration 
rates,  Runoff,  Soil  stabilization,  Laboratory  tests, 
Surface  tension,  Land  management,  California. 
Identifiers:  'Water-repellent  soils,  Burned 
watersheds. 

This  report  gives  the  results  of  a  study  to  deter- 
mine the  effect  of  wetting  agents  to  reduce  erosion 
in  southern  California.  Water-repellent  soils  have 
two  undesirable  physical  properties:  low  rate  of 
water  infiltration,  and  high  runoff.  Many  parts  of 
the  world  have  such  soils,  but  in  California  burned 
watersheds  create  real  practical  problems  of  ex- 
treme erosion.  Two  nonionic  surfactants  were 
used  at  four  rates  of  application  which  are 
described.  A  graph  presents  curves  representing 
surface  tension  of  the  two  products  as  a  function 
of  the  concentration.  Aqua  Gro  reduced  surface 
tension  more  than  Soil  Penetrant  at  low  concentra- 
tions, but  the  reverse  is  true  at  higher  concentra- 
tions. Laboratory  procedures  are  described  for  the 
experiments  conducted  under  various  conditions. 
(Lang-USGS) 
W72-09872 


DUST     ABATEMENT     AT     CANYON     FERRY 
LAKE,     CANYON     FERRY     UNIT,     HELENA- 
-GREAT  FALLS  DIVISION,  PICK-SLOAN  MIS- 
SOURI BASIN  PROGRAM  MONTANA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10174 
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EAST  FORK  OF  WHITEWATER  RIVER 
WATERSHED,  INDIANA  AND  OHIO  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10177 


CACHE  RIVER  BASIN  PROJECT,  ARKANSAS 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Memphis,  Tenn. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10192 


THE    PERMISSIBLE    EXTENT    OF    RIPARIAN 
LAND, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-10195 


OS.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


APPARATUS  FOR  DETECTING  THE  HARD- 
NESS LEVEL  OF  WATER, 

Erie  Manufacturing  Co.,  Milwaukee,  Wis.  (As- 
signee). 

R.K.Engholdt. 

U.  S.  Patent  No.  3,652,861,  3  p,  1  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  4,  p.  1511 ,  March  28,  1972. 

Descriptors:  'Patents,  'Hardness,  'Water  proper- 
ties, 'Water  softening,  Water  quality,  Equipment. 

The  detection  equipment  consists  of  a  pair  of 
photo-conductive  cells,  a  light  source  and  a  filter 
element.  One  of  the  cells  is  positioned  to  receive 
light  which  has  passed  through  the  sample,  the 
other  is  positioned  to  receive  light  which  has 
passed  through  a  filter  element  corresponding  in 
color  to  a  sample  which  is  below  a  predetermined 
hardness  level.  The  sample  is  mixed  with  a  reagent 
which  is  formulated  to  cause  it  to  change  color  at  a 
predetermined  hardness  level.  When  it  is  above 
the  preselected  hardness  it  will  be  colored  dif- 
ferent from  that  of  the  filter  element.  When  the 
color  and  intensity  of  the  light  falling  on  the  two 
cells  are  different  the  bridge  circuit  will  become 
unbalanced.  The  resulting  signal  can  initiate  the 
regeneration  cycle  of  a  water  softener  apparatus. 
(Sinha-OEIS) 
W72-09801 


IN  SITU  FLUOROMETER  USING  A 
SYNCHRONOUS  DETECTOR, 

Prototypes,    Inc.,    Kensington,    Md.;    and    Zone 
Research,  Inc.,  Washington,  D.  C. 
W.B.Leaf. 

U.  S.  Patent  No.  3,649,833,  4  p,  4  fig,  1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  783,  March  14, 1972. 

Descriptors:  'Patents,  Instrumentation, 

'Fluorometry,    Water    pollution,    Fluorescence, 
Pollutant  identification,  Analytical  techniques. 
Identifiers:  'Fluorometers. 

The  self-contained  submersible  fluorometer  uses 
the  double  beam  optical  bridge  principle  to  mea- 
sure very  low  fluorescent  levels.  A  light  chopper 
permits  a  photodetector  to  look  alternately  at  the 
emission  from  the  fluorescing  sample  and  a 
reference  light  in  a  standard  balancing  path  of  the 
bridge.  The  reference  light  is  adjusted  by  a  servo 
driven,  circular  neutral  density  wedge  filter  which 
has  a  continuous  transmissibility  variation  of 
several  decades  of  light.  (Sinha-OEIS) 
W72-09816 


ABSOLUTE  DETERMINATION  OF 

RADIONUCLIDES    IN    WATER    BY    GAMMA 
RAY  SPECTROMETRY,  (IN  GERMAN), 

H.  Mundschenk. 

Dtsch  Gewaesserk  Mitt.  Vol  15,  No  4,  p  95-105. 
1971.  Illus  English  summary. 
Identifiers:    'Determination,    Gamma-Ray,    Ger- 
many, 'Radionuclides,  Spectrometry. 

Absolute  counting  of  radionuclides  in  river  water 
can  be  effected  by  using  a  calibrated  scintillation 
detector.  The  determination  of  single 
radionuclides  is  performed  without  any  chemical 
separation.  The  sensitivity  of  this  method  is  far 
beyond  the  critical  values  listed  in  the 
'Strahlenschutzverordnung'  (Radiation  safety  or- 
dinance) of  the  Federal  Republic  of  Germany. 
Decomposition  of  overlapping  photopeaks  is 
achieved  by  means  of  suitable  methods  described 
in  detail. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-09832 


CHEMICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  WATER  IN  ESTUARIES  OF 
TEXAS,  OCTOBER  1968-SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09855 


THE  DISTRIBUTION   OF   MERCURY   IN  THE 
SEDIMENTS  OF  LAKE  ONTARIO, 

Department   of   Energy,    Mines   and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09859 


ON   CS-134   IN    RAINWATER   FROM    1960   TO 
1969, 

Comitato    Nazionale    per    L'Energia    Nucleare, 

Casaccia  (Italy),  laboratorio  Radioattivita  Ambien- 

tale. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09873 


FLUOROMETRIC  DETERMINATION  OF 
CHLOROPHYLL  A  IN  THE  PRESENCE  OF 
PHEOPIGMENTS:  EFFECT  OF  THE  HALF- 
-VALUE  WIDTH  OF  THE  EXCITATION  BEAM, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center. 
M   F.  Baudouin,  and  P.  Scoppa. 
Mar  Biol.  Vol  10,  No  1,  p  66-69.  1971.  Illus. 
Identifiers:    Acidification,    'Chlorophyll,    Deter- 
mination,   Ecology,    'Excitation,    Fluorometry, 
♦Pheopigments,  'Analytical  techniques. 

The  ratio  of  fluorescence  intensities  for 
chlorophyll  a  before  and  after  acidification  is  de- 
pendent upon  the  excitation  wavelength  and  upon 
the  spectral  band  width  of  the  excitation  beam. 
Optimal  conditions  for  differentiating  between 
chlorophyll  a  and  pheopigments  occur  when  the 
excitation  wavelength  is  in  the  range  of  435  to  440 
nm  and  the  half-value  width  of  the  beam  is  less 
than  6  nm.  The  reduced  sensitivity  brought  about 
by  the  low  amount  of  energy  reaching  the  sample 
under  these  conditions  can  be  compensated  for  by 
minor  modification  of  other  instrumental  parame- 
ters. -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-09925 


DETERMINATION  OF  DISSOLVED  OXYGEN 
AND  NITROGEN  IN  WATER  USING  GAS 
CHROMATOGRAPHY,  (IN  GERMAN), 

Schweizerische    Unfallversicherungsanstalt,    Lu- 
cerne. Abteiling  Unfallverhuetung. 
E.Sutter. 

Schweiz  Z  Hydrol.  Vol  33  No  1  p  117-120.  1971. 
(English  summary). 

Identifiers:  'Gas  chromatography,  'Dissolved  ox- 
ygen, 'Nitrogen,  'Analytical  techniques. 


A  method  is  proposed  for  the  concomitant  deter- 
mination of  N  and  02  dissolved  in  water.  After 
sampling  in  glass  flasks,  the  water  is  displaced  par- 
tially by  He  N  and  02  dissolved  in  water,  is  then 
transferred  into  He,  in  which  the  2  gases  are  deter- 
mined by  gas  chromatography.  The  results  ob- 
tained are  compared  with  those  received  by  the 
Winkler  method  for  determination  of  02. --Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-09929 


IDENTIFICATION  OF  CARBONYL  COM- 
POUNDS IN  A  SWINE-BUILDING  AT- 
MOSPHERE, 

Iowa  State  Univ.,  Ames. 

L.  D.  Hartung,  E.  G.  Hammond,  and  J.  R.  Miner. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971,  p  105-106.  1  tab,  10  ref. 

Descriptors:  'Farm  wastes,  Atmosphere,  Odor, 

Swine,  Organic  compounds,  Air  pollution,  Land 

management. 

Identifiers:  Carbonyl-free  air,  Sutton's  equation, 

'Carbonyls. 

Prior  studies  of  swine-building  atmospheres  have 
identified  amines,  carbonyls  and  sulfur  com- 
pounds in  these  gases.  More  detailed  identification 
work  is  being  done  to  determine  which  compounds 
of  these  three  classes  are  responsible  for  odor. 
This  information  should  be  valuable  for  eventual 
odor-control  technology.  Carbonyls  can  be  deter- 
mined readily  as  the  2,4-dinitrophenyl-hydrazine 
(2,4-DNPH)  derivatives.  A  measured  quantity  of 
swine-house  gas  was  pulled  through  a  reaction 
column  composed  of  a  solution  of  2,4-DNPH  (in 
2.5M  H2S04)  on  celite.  The  2,4-DNPH  derivatives 
were  eluted  from  the  column  with  hexane  at  the 
end  of  the  run.  Tentative  identification  was  by  thin 
layer  chromatography  (tic),  which  allowed  quan- 
titative measurement  of  those  compounds  present 
in  largest  concentrations.  In  these  cases,  the 
derivative  was  leached  from  the  tic  material, 
diluted  to  a  measured  volume,  and  the  ultraviolet 
absorption  max  was  measured.  Carbonyls 
identified  to  date  and  their  concentrations  when 
measurable  are:  acetone  (125  ppb  by  volume), 
ethanal,  butanal,  methyl  ethyl  ketone  (53  ppb), 
pentanal,  nonanal.  (See  also  W72-09940)  (Bundy- 
Iowa  State) 
W72-09968 


CHROMATOGRAPHIC  IDENTIFICATION  OF 
MALODODORS  FROM  DAIRY  ANIMAL 
WASTE, 

Ohio  State  Univ.,  Dept.  of  Agricultural  Engineer- 
ing. Columbus. 

R.  K.  White,  E.  P.  Taiganides,  and  G.  D.  Cole. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971,  p  110-113,  5  fig,  2  tab,  8  ref. 

Descriptors:    'Farm    wastes,    'Chromatography, 
Analytical  techniques,  Odor,  Hydrogen  ion  con- 
centration, Aeration,  Sulfur,  Organic  compounds. 
Cattle. 
Identifiers:  'Anaerobic  dairy  wastes. 

Recent  trends  toward  large,  confined  animal 
production  units  and  the  urban  encroachment  into 
agricultural  areas  have  brought  into  focus  the 
problem  of  odor  nuisance  from  animal  waste. 
There  is  a  need  for  identifying  satisfactory 
methods  of  controlling  and  abating  the  odor 
nuisance  from  animal  waste.  Before  control 
techniques  can  be  developed,  an  analysis  of  the 
odors  and  an  understanding  of  the  physical, 
chemical  and  biological  conditions  that  help 
generate  them  is  needed.  The  objectives  of  this 
study  were:  to  separate  and  identify  principal 
odorous  compounds  emanating  from  dairy  animal 
wastes  and  to  measure  the  effect  of  aeration  on  the 
production  of  principal  odors  from  dairy  animal 
wastes.  Eight  odorous  compounds  were  tentative- 
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ly  identified  by  comparing  Kovat  Indexes  for  the 
principal  odorous  fractions  separated  by  the  gas 
chromatograph  and  the  Kovat  Indexes  of  known 
compounds.  Also,  an  organoleptic  evaluation  of 
the  odors  was  employed.  The  compounds  tenta- 
tively identified  using  the  column  selected  for 
hydrocarbons  and  sulfur  compounds  were 
hydrogen  sulfide,  methanethiol,  methyl  sulfide, 
diethyl  sulfide,  propyl  acetate  and  n-butyl  acetate. 
The  amine  compounds  detected  were 
trimethylamine  and  ethylamine.  Aeration 
eliminated  or  diminished  the  production  of  the 
principal  odors  identified.  (See  also  W72-09940) 
(Bundy-Iowa  State) 
W72-09970 


QUALITY      OF      EFFLUENT      FROM      FARM 
ANIMAL  PRODUCTION  SITES, 

Louisiana  Tech  Univ.,  Ruston.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09985 


BOD   ANALYSIS   OF   SWINE   WASTE   AS   AF- 
FECTED BY  FEED  ADDITIVES, 

North   Carolina   State  Univ.,  Raleigh.   Dept.  of 

Biological  and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09989 


SURVIVAL  AND  DETECTION  OF  LEP- 
TOSPIRES  IN  AERATED  BEEF  CATTLE 
MANURE, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

S.  L.  Diesch,  B.  S.  Pomeroy,  and  E.  R.  Allred. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  263-266, 2  fig,  1  tab,  16ref. 

Descriptors:  *Pathogenic  bacteria,  *Farm  wastes, 
•Aeration,    Cattle,    Aerobic    conditions,    Waste 
storage,      Pollutant      identification,      Oxidation 
lagoons,  Public  health. 
Identifiers:  Leptospira  pomona. 

Leptospira  pomona,  a  pathogen  capable  of  infect- 
ing both  man  and  animals,  was  studied  in  an  ex- 
tended aeration  method  of  animal  manure  treat- 
ment. A  laboratory  oxidation  ditch  model  was 
developed  for  studying  leptospires  at  simulated 
winter  environmental  conditions.  A  fluorescent 
antibody  technique  was  developed  and  utilized  for 
detection  of  leptospires.  Findings  indicate  that 
pathogenic  leptospires  are  capable  of  survival  for 
up  to  18  days  in  an  aerated  model  oxidation  ditch 
and  11  days  in  effluent  and  sludge.  These  findings 
do  not  determine  the  ability  of  leptospires  isolated 
from  a  manure  environment  to  establish  infection 
of  man  and  animals.  There  must  be  public  concern 
for  potential  contamination  of  the  environment 
and  the  development  of  health  hazards  because 
shedding  of  leptospires  may  occur  for  long  periods 
of  time  in  infected  cattle.  The  disease  is  of  major 
economic  and  public  health  importance  and 
widespread  in  animal  reservoirs.  Treatment  of 
sludge  and  effluents  by  chlorination  or  other 
methods  is  needed  before  discharge.  (See  also 
W72-09940)  (Schmitt-Iowa  State) 
W72-10014 


CLEANUP  PROCEDURE  FOR  WATER,  SOIL, 
ANIMAL  AND  PLANT  EXTRACTS  FOR  THE 
USE  OF  ELECTRON-CAPTURE  DETECTOR  IN 
THE  GAS  CHROMATOGRAPHIC  ANALYSIS 
OF  ORGANOPHOSPHOROUS  INSECTICIDE 
RESIDUES, 

Kansas   State   Univ.,   Manhattan.   Dept.   of   En- 
tomology. 
A.M.  Kadoum. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol.  3,  No.  4,  p  247-253,  1968.  1  tab, 
10  ref .  OWRR  B-007-KAN  (3). 


Descriptors:   'Analytical  techniques,  *Gas  chro- 
matography,    'Pesticide     residues,    Chromatog- 
raphy, Organophosphorous  pesticides,  Diazinon. 
Identifiers:        Parathion,        Methyl       parathion, 
Malathion,  Thimet,  Pesticide  residue  analysis. 

Conventional  partitioning  methods  have  been 
demonstrated  as  efficient  and  useful,  but  they 
cause  interference  in  operating  the  electron  cap- 
ture detector  in  gas  chromatography.  A  simple, 
aqueous  acetonitrile  partition  cleanup  method  for 
analyses  of  some  common  organophosphorous  in- 
secticide residues  is  described.  The  procedure  is 
for  cleanup  and  quantitative  recovery  of 
parathion,  methyl  parathion,  diazinon,  malathion 
and  thimet  from  different  extracts.  Those  insecti- 
cides in  the  purified  extracts  of  ground  water, 
grain,  soil,  and  plant  and  animal  tissues  can  be  de- 
tected quantitatively  by  gas  chromatography  with 
an  electron  capture  detector  at  0.01  mg/1.  Cleanup 
is  satisfactory  for  paper  and  thin-layer  chromatog- 
raphy for  further  identification  of  individual  insec- 
ticides in  the  extracts.  (Svensson-Washington) 
W72-10066 


THE  INVESTIGATION  OF  SHIGELLA  IN 
WATER  USING  A  TECHNIQUE  OF  FILTRAT- 
ING MEMBRANES  ASSOCIATED  WITH  A 
SOLID  ISTRATI  ENRICHING  MEDIUM,  (IN 
FRENCH), 

National  Inst,  of  Public  Health,  Budapest  (Hunga- 
ry)- 

D.  Dang  Nguyen,  and  S.  Deak. 
Ann  Inst  Pasteur  Lille.  Vol  22,  p  371-380.  1971.  En- 
glish summary. 

Identifiers:  Istrati,  Medium,  Membranes,  'Shigel- 
la, 'Analytical  techniques,  Water  analysis,  'Water 
quality. 

Analyses  of  127  samples  of  sewage  and  surface 
waters  were  performed  to  detect  Shigella.  Germs 
previously  concentrated  by  membrane  filtration 
were  isolated  in  Istrati  medium.  Glycerol  buffered 
solution  was  added  to  protect  and  to  inhibit  bac- 
teriophages. By  this  method,  8  Sonne  II,  2  Flexner 
3a  and  1  Flexner  X  were  found,  which  represent 
8.6/100  of  the  observed  samples.  Sewage  water 
which  contains  a  large  amount  of  the  pathogens 
from  humans  is  more  contaminated  than  surface 
water:  the  percentage  of  Shigella  in  sewage  water 
was  17.8/100.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W  72- 10096 


AIRPHOTO  ANALYSIS  OF  OCEAN  OUTFALL 
DISPERSION, 

Oregon  State  Univ.,  Corvallis.  School  of  En- 
gineering. 

F.  J.  Burgess,  and  W.  P.  James. 
Copy  available  from  GPO  Sup  Doc,  $2.25; 
microfiche  from  NTIS  as  PB-210  406,  $0.95. 
Eviromental  Protection  Agency,  Water  Pollution 
Control  Research  Series,  June  1971.  297  p,  102  fig, 
12  tab,  52  ref,  5  append.  EPA  Program  16070  ENS 
06/71. 

Descriptors:  'Oregon,  'Aerial  photography, 
♦Remote  sensing,  'Photogrammetry,  'Outlets, 
'Waste  disposal,  Currents  (Water),  Diffusion, 
Waves  (Water),  Wind  velocity,  Sampling,  Boats, 
Correlation  analysis. 

Identifiers:  'Newport  (Oreg),  Photo  interpreta- 
tions. 

During  the  summers  of  1968,  1969  and  September 
1970  to  May  1971  aerial  photographs  were  taken  of 
the  ocean  outfall  waste  plume  at  Newport, 
Oregon.  The  principles  of  photogrammetry  and 
photo  interpretation  were  combined  to  analyze  the 
photos.  Waste  concentrations,  water  currents  and 
diffusion  coefficients  were  yielded  by  this  remote 
sensing  system  using  multispectral  photography. 
Concurrent  boat  sampling  was  conducted.  Results 
of  the  two  methods  were  compared  and  the  cor- 
relation coefficient  ranged  from  0.85  to  0.95.  Dis- 
crepancies between  these  figures  stemmed  from 
shifting  of  the  waste  field  during  the  2  hour  boat 


sampling  period.  Dye  drops  from  an  airplane  were 
used  to  evaluate  proposed  ocean  outfall  sites.  Dif- 
fusion coefficients,  current  velocity,  wind 
velocity,  sea  state  and  wave  height  were  deter- 
mined from  the  aerial  photographs.  Airphoto  pat- 
tern elements  are  given  for  visual  interpretation  of 
the  photography.  (Ensign-PAI) 
W72-10146 


BRITISH     ISLES    COASTAL     WATERS:    THE 

CONCENTRATIONS    OF    SELECTED    HEAVY 

METALS      IN      SEA      WATER,      SUSPENDED 

MATTER  AND  BIOLOGICAL  INDICATORS--A 

PILOT  SURVEY, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft    (England).    Fisheries    Radiobiological 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10197 


A  CONVENIENT  METHOD  OF  ANALYSIS  OF 
HUMIC  ACID  IN  FRESH  WATER, 

University   of  South   Florida,  Tampa.   Dept.   of 
Chemistry;  and  University  of  South  Florida,  St. 
Petersburg.  Marine  Science  Inst. 
D.  F.  Martin,  and  R.  H.  Pierce,  Jr. 
Environmental  Letters,  Vol.  1,  No.  1,  p  49-52, 
1971. 11  ref. 

Descriptors:  'Humic  acids,  'Water  analysis, 
•Analytical  techniques,  Chelation,  Water  chemis- 
try, Freshwater,  Colorimetry,  Separation 
techniques. 

A  convenient  method  for  determining  the  humic 
acid  content  of  natural  waters  is  described.  A 
stock  solution  of  humic  acid  was  prepared  from 
the  dried  substance,  which  was  obtained  by  an  ex- 
traction procedure  according  to  the  operational 
definition  of  humic  acid.  Aliquots  of  the  stock 
solution  were  measured  on  a  Bausch  and  Lomb 
Spectronic  20  at  520  millimicrons  wavelength,  and 
a  linear  calibration  plot  was  obtained.  Natural 
samples  were  extracted  and  run  similarly. 
(Svensson-Washington) 
W72-10201 


CORRELATION  OF  DDT  AND  LIPID  LEVELS 
FOR  CERTAIN  SAN  FRANCISCO  BAY  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife  Sacramen- 
to, Calif.  Div.  of  River  Basin  Studies. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10203 


SPENT  SULFITE  LIQUOR  XIII.  THE  VANILLIN 
METHOD  FOR  ESTIMATION  OF  THE  CON- 
CENTRATION OF  SPENT  SULFITE  LIQUOR  IN 
WATERS, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10216 


GENERALIZED  EQUATIONS  FOR  CRITICAL 
OXYGEN  DEFICIT, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 

K.M.Yao. 

Water   and    Sewage    Works,    Vol    117,    No    12, 

December  1970,  p  426-429.  1  fig,  2  ref. 

Descriptors:  'Mathematical  studies,  'Computer 
programs,  'Water  pollution  effects,  'Dissolved 
oxygen,  Stream  improvement,  Tidal  effects,  Mix- 
ing, Mathematical  models. 

Identifiers:  Camp  equation,  Dissolved  oxygen 
deficit,  Longitudinal  mixing. 

The  equations  for  determining  the  location  and 
magnitude  of  the  critical  oxygen  deficit  based  on 
Camp's  equation  were  presented.  Camp's  equa- 
tion was  used  because  it  contains  terms  represent- 
ing factors  such  as  BOD  exerted  by  bottom 
deposits  and  photosynthetic  oxygen  production. 
Camp's  equations  both  for  nontidal  reaches  with 
negligible  longitudinal  mixing  and  for  tidal  reaches 
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with  significant  longitudinal  mixing  were  con- 
sidered. The  equations  presented  were  reported  to 
be  valid  for  the  Thomas  equation  as  well  as  the 
Streeter-Phelps  equation  for  stream  pollution  stu- 
dies. Numerical  examples  with  manual  and  com- 
puter solutions  were  included  to  illustrate  the  prac- 
tical applications  of  the  developed  equations. 
Basic  Fortran  IV  Language  was  used  in  pro- 
gramming. (Galwardi-Texas) 
W72-10221 


FITTING    FIRST   AND   SECOND   ORDER   BOD 
REACTION  EQUATIONS  TO  STREAM  DATA, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

T.  A.  Butts,  and  V.  Kothandaraman. 

Water  and  Sewage  Works,  Vol  117,  No  8,  August 

1970,  p  276-278.  2  fig,  3  tab,  5  ref. 

Descriptors:  'Biochemical  oxygen  demand, 
'Stream  stabilization,  'Mathematical  models, 
Laboratory  tests,  Computer  programs,  Statistical 
models,  Least  squares  method,  Data  processing, 
Digital  computers,  Illinois,  River  forecasting. 
Identifiers:  Woodward  equation,  Streeter-Phelps 
equation,  Reed-Theriault  method,  Illinois  River, 
First  order  equations,  Second  order  equations, 
Standard  error  of  estimate. 

As  part  of  a  comprehensive  waste  assimilative 
study  of  the  Illinois  River,  river  water  samples 
were  collected  for  BOD  determinations  at  various 
locations.  To  determine  whether  the  BOD  data 
best  fit  first  or  second  order  reaction  curves,  com- 
parisons were  made  between  the  monomolecular 
reaction  for  biochemical  oxygen  demand,  and  the 
Woodward  equation  which  represents  the  theory 
that  the  rate  of  reaction  is  not  constant  but 
changes  with  time.  First  order  curves  were  fitted 
to  the  observed  data  using  the  Reed-Theriault 
method,  a  trial  and  error  technique  on  a  digital 
computer.  Solutions  to  the  second  order  equation 
were  determined  by  linearizing  the  data  and  using 
least  squares  statistical  methods.  The  standard 
error  of  estimate  was  used  for  determining  the 
precision  obtained  in  fitting  the  curves  to  the  ob- 
served data.  The  results  were  arranged  in  tabular 
form  and  the  standard  error  for  the  first  order 
equation  was  smaller  for  23  of  28  samples.  Several 
of  the  standard  errors  for  the  second  order  model 
were  large  and  were  reported  to  be  the  result  of  a 
slight  lag  in  the  first  day  BOD.  Thus  it  was  shown 
that  the  first  order  equation  fits  Illinois  River  BOD 
curves  much  better  than  does  the  second  order 
equation,  and  the  use  of  a  waste  assimilative 
model  based  on  the  Streeter-Phelps  oxygen  sag 
equation  was  justified.  (Galwardi-Texas) 
W72-10222 


A  FREEZING  CORE  METHOD  FOR  DESCRIB- 
ING THE  VERTICAL  DISTRIBUTION  OF  SEDI- 
MENTS IN  A  STREAMBED, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-10240 


COMPARISON    OF   A    GRAB    SAMPLER    AND 
LARGE  VOLUME  CORER, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-10249 


A  SIMPLIFIED  METHOD  FOR  THE  DETER- 
MINATION OF  SELENIUM  IN  SOILS  AND 
SEDIMENTS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Pendik  (Turkey).  Sheep  and  Goat  Dis- 
eases Research  Labs. 

W.  R.  T.  Hemstead,  M.  Sina,  and  S.  Cekicer. 
Analyst,  Vol  97,  No  1154,  p  383-387,  May  1972.  1 
tab,  1 1  ref. 

Descriptors:  'Soil  chemistry,  'Chemical  analysis, 
'Sediments,  'Pollutant  identification,  'Analytical 
techniques,  Soil  water,  Leaching,  Soil  analysis. 
Identifiers:  'Selenium. 


A  method  is  described  for  the  determination  of 
low  levels  of  selenium  in  soils.  An  extract  of  the 
soil  in  nitric  acid  and  orthophosphoric  acid  is 
prepared.  An  aliquot  is  oxidized  with  potassium 
persulphate  at  100  C,  at  which  temperature  the 
loss  of  selenium  is  minimal.  The  excess  of  nitric 
acid  is  removed  by  evaporation  and  50% 
hydrochloric  acid  is  added  to  reduce  selenate.  The 
selenite  produce  is  complexed  with  2,3- 
diaminonaphthalene  and  the  resulting  4,5- 
benzopiazselenol  is  extracted  with  cyclohexane. 
Sodium  sulphate  is  added  to  remove  interfering 
substances  and  the  selenium  complex  is  deter- 
mined fluorimetrically.  Selenium  in  soils  down  to 
0.04  mg/liter  can  be  determined  to  within  plus  or 
minus  0.1  mg/liter.  (Woodard-USGS) 
W72-10252 


THE  DETERMINATION  OF  THE  NON- 
-VOLATILE  ACIDITY  OF  RAIN  WATER  BV  A 
COULOMETRIC  PROCEDURE, 

Rome  Univ.  (Italy).  Istituto  di  Chimica  Aanlitica. 
For  primary  bibliographic  entry  see  Field  07B. 
W72- 10254 


A  FULLY  AUTOMATED  METHOD  FOR  THE 
DETERMINATION  OF  CHEMICAL  OXYGEN 
DEMAND, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Chemistry. 

B.  Fleet,  and  A.  Y.  W.  Ho. 

Analyst,  Vol  97,  No  1154,  p  321-333,  May  1972.  8 

fig,  7  tab,  19  ref. 

Descriptors:  'Chemical  analysis,  'Chemical  ox- 
ygen demand,  'Analytical  techniques,  'Elec- 
trodes, Water  chemistry,  Instrumentation, 
Laboratory  tests,  Organic  wastes,  Water  pollu- 
tion, Colorimetry,  Pollutant  identification,  Water 
pollution  sources. 
Identifiers:  Silver  electrode. 

The  determination  of  chemical  oxygen  demand 
based  on  the  use  of  a  porous  catalytic  silver  elec- 
trode is  described.  The  conditions  used  in  the 
digestion  step  are  essentially  the  same  as  for  the 
standard  method,  but  the  amount  of  oxidant 
(dichromate  or  permanganate)  consumed  is  deter- 
mined by  allowing  the  excess  of  oxidant  to  react 
with  hydrogen  peroxide  to  liberate  oxygen,  which 
is  measured  colorimetrically  by  the  electrochemi- 
cal sensor.  The  effectivenessof  the  automated 
method  as  a  detector  of  organic  pollution  is  as- 
sessed by  studying  the  oxygen  absorbed  values  of 
synthetic  sample  solutions  of  several  pure  organic 
compounds.  Percentage  oxidation  values  are  cal- 
culated and  compared  with  those  obtained  with 
standard  methods.  Various  aspects  of  inter- 
ferences and  their  removal  are  also  discussed. 
(Woodard-USGS) 
W72- 10255 


A  STATISTICAL  METHODOLOGY  FOR  PRE- 
DICTING THE  POLLUTANTS  IN  A  RIVER, 

Mississippi  State  Univ.,  State  College. 

For  primary  bibliographic  entry  see  Field  05B. 

W72- 10266 


ON  ROUTINE  COLORIMETRIC  DETERMINA- 
TION OF  TRACE  NITRATES,  BY  BRUCINE,  IN 
THE  PRESENCE  OF  CHLORIDE, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

Centro  Nucleazione  Aerosoli. 

G.  L.  Petriconi,  and  H.  M.  Papee. 

Water,  Air,  and  Soil  Pollution,  Vol  1,  No  1,  p42- 

49,  November  1971.  3  fig,  1  tab,  35  ref. 

Descriptors:        'Water       analysis,        'Nitrates, 
'Colorimetry,   Pollutant  identification,  Chemical 
analysis,  Laboratory  tests,  Analytical  techniques. 
Identifiers:  'Brucine. 

A  colorimetric  method  was  developed  for  the 
determination  of  trace  nitrates  in  solutions  con- 
taining up  to  50  g  per  liter  of  sodium  chloride. 
Beer's  law  applies  in  such  solutions  for  concentra- 


tions of  up  to  1  mg  of  NaN03  per  liter.  Effects  of 
sodium  chloride  concentration  and  time  on  the 
development  of  color  were  quantitatively  evalu- 
ated with  an  overall  error  of  about4%.  Tempera- 
ture effects  on  solutions  analyzed  were  found  to 
be  a  major  cause  of  inconsistencies  in  this  other- 
wise satisfactory  method.  (Knapp-USGS) 
W72-10328 


WATER  POLLUTION  IN  LAKE  MICHIGAN  BY 
TRACE  ELEMENTS  FROM  POLLUTION 
AEROSOL  FALLOUT, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10329 


CHLORINATED    NAPHTHALENES    IN    PESTI- 
CIDE ANALYSIS, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07B . 

W72-10349 


AUTOMATION  OF  WATER  ANALYSIS  AND 
ANALYTICAL  PROCESS  INSTRUMENTATION, 

Foxboro  Co.,  Mass. 
R.  H.  Babcock. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No  3,  p  145-148,  March  1970.  4  fig. 

Descriptors:  'Automation,  'Water  analysis, 
Analytical  techniques,  Instrumentation,  Environ- 
ment, Conductivity,  Laboratory  tests,  Sampling, 
Turbidity. 

Identifiers:  Nernst  equation,  Wet  chemistry,  De- 
tectors, Sampling  systems,  Photomultiplier  tubes, 
Photoelectric  cells. 

Automation  of  both  analytical  and  analog  mea- 
surement and  control  is  becoming  increasingly  im- 
portant in  the  water  supply  field.  Laboratory  mea- 
surements are  made  in  a  controlled  environment, 
while  analytical  measurements  take  place  in  an  un- 
controlled environment.  Automation  of  process 
analytical  measurements  requires  trained  person- 
nel and  properly  designed  handling  systems. 
(Given  as  an  example  is  a  typical  bad  and  good 
sample  handling  system  to  draw  water  from  a  clear 
well  to  measure  residual  chlorine).  Automation 
also  requires:  sample  handling  system  to  preserve 
the  representativeness  of  the  sample  taken;  detec- 
tors to  measure  different  variables  utilizing  mea- 
surement of  resistance,  amperage  and  voltage, 
utilizing  ion-selective  electrode  in  conjunction 
with  a  constant  voltage  source;  readout  devices; 
and  automatic  control  devices.  The  automation  of 
water  analysis  could  be  achieved  by  providing  the 
necessary  trained  manpower  having  a  thorough 
understanding  of  all  the  capabilities  and  limitations 
of  the  equipment  used.  (Andrews-AWWARF) 
W72-10359 


DISEASE  DUE  TO   'NONPATHOGENIC*  BAC- 
TERIA, 

South  Tahoe  Public  Utility  District,  South  Lake 

Tahoe,  Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10368 


DETERIORATION    OF   WATER    QUALITY   IN 
DISTRIBUTION  SYSTEMS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10374 


ANALYSIS  OF  ALKALINE  PULPING  LIQUOR 
WITH  SULFIDE  ION-SELECTIVE  ELEC- 
TRODE, 

Foxboro  Co.,  Mass. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10385 
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MEASUREMENT     OF     TOTAL     SOLIDS     IN 
KRAFT  BLACK  LIQUORS, 

Kimberly-Clark  Corp.,  Neenah,  Wis. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10419 

5B.  Sources  of  Pollution 


CHARACTERISTICS  OF  MANURE  ACCUMU- 
LATIONS REMOVED  FROM  OUTDOOR,  UN- 
PAVED,  BEEF  CATTLE  FEEDLOTS, 

Agricultural  Research  Service,  Lincoln,  Nebr. 

C  B.  Gilbertson,  T.  M.  McCalla,  J.  R.  Ellis,  and 

W.R.Woods. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

30  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 ,  p.  56-59,  6  fig.,  4  tab.,  8  ref . 

Descriptors:  'Farm  wastes,  Cattle,  Feed  lots, 
Biochemical  oxygen  demand.  Chemical  oxygen 
demand.  Nitrogen. 

Identifiers:  'Nebraska  Field  Laboratory,  Un- 
lived feedlots,  'Waste  characteristics. 

Manure  management  is  a  necessary  practice  for 
!>eef  feedlot  operators  unless  area  provided  per 
animal  is  great  enough  to  eliminate  significant 
manure  buildup  on  the  feedlot  surface.  A  study 
was  initiated  in  1968  to  determine  the  effect  of  sur- 
face slope  and  cattle  density  on  the  quantity  and 
quality  of  manure  accumulation  on  outdoor  beef 
feedlots.  New  feedlots  with  3,  6,  and  9%  slopes 
were  completed  in  July,  1968.  Cattle  were  placed 
in  each  pair  of  lots  at  densities  of  100  and  200  sq. 
ft.  per  head.  Results  have  shown  that  considerable 
soil  was  mixed  with  accumulated  manure  by  nor- 
mal cattle  movement  within  the  lot.  Dry  matter 
removed  from  the  lots  averaged  2.3  times  more  for 
:attle  densities  of  100  sq.  ft.  per  head  than  for  lots 
with  cattle  densities  of  200  sq.  ft.  per  head.  Feedlot 
slope  appeared  to  have  little  effect  on  the  amount 
of  material  removed.  Approximately  30%  of  the 
total  solids  removed  was  volatile.  BOD  and  COD 
values  were  highly  variable.  Further,  each  ton  of 
dry  matter  removed  contained  24  to  34  pounds  of 
N.  (See  also  W72-09940)  (Bundy-Iowa  State) 
W62-09954 


FRAVELTIME  AND  CONCENTRATION  AT- 
rENUATION  OF  A  SOLUBLE  DYE  IN  AN- 
TIETAM  AND  CONOCOCHEAGUE  CREEKS, 
MARYLAND, 

Geological  Survey,  Parkville,  Md. 

K.  R.  Taylor  and  W.  B.  Solley . 

Maryland  Geological  Survey  Information  Circular 

12, 1971.  25  p,  11  fig,  4  tab,  10  ref. 

Descriptors:  *Dye  releases,  'Streamflow,  'Travel 
time,  Fluorescent  dye,  'Maryland,  Path  of  pollu- 
tants, Tracking  techniques,  Tracers,  Water  pollu- 
tion sources,  Flow  rates,  Forecasting. 
Identifiers:  'Antietam  Creek  (Md), 

'Conococheague  Creek  (Md). 

Three  time-of -travel  studies,  using  a  fluorescent 
dy-,  were  conducted  on  Antietam  Creek  and 
Conococheague  Creek  in  Maryland  during  1969 
and  1970.  The  studies  were  made  on  Antietam 
Creek  at  flow-duration  points  of  approximately  75, 
40,  and  12  percent,  and  on  Conococheague  Creek 
at  flow-duration  points  of  approximately  90,  .  3, 
and  15  percent.  Time-distance  relations  are 
defined  for  a  range  of  discharges  from  90  to  500 
cfs  at  the  index  gage  on  Antietam  Creek,  and  from 
90  to  1,000  cfs  at  the  index  gage  on 
Conococheague  Creek.  These  relationships  can  be 
used  to  predict  the  traveltimes  of  the  leading  edge, 
peak  concentration,  and  trailing  edge  of  a  soluble 
contaminant  spilled  into  these  creeks  at  any  point 
in  Maryland.  Graphs  in  the  report  can  be  used  to 
predict  the  upper  limit  of  concentration  expected 
from  any  amount  of  soluble  contaminant  in- 
troduced at  any  point  on  Antietam  and 
Conococheague  Creeks  in  Maryland  and  at  any 
discharge  in  the  range  of  flows  studied.  (Woodard- 
USGS) 


W72-01245 


INDUSTRIAL    WASTE    TREATMENT    IN    THE 
USA  TODAY, 

Department  of  the  Interior,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09835 


CHEMICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  WATER  IN  ESTUARIES  OF 
TEXAS,  OCTOBER  1968-SEPTEMBER  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-09855 


THE  DISTRIBUTION  OF  MERCURY  IN  THE 
SEDIMENTS  OF  LAKE  ONTARIO, 

Department   of   Energy,    Mines   and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

R.L.Thomas. 

Canadian  Journal  of  Earth  Sciences,  Vol  9,  No  6, 

p  636-651 ,  June  1972. 6  fig,  4  tab,  33  ref. 

Descriptors:  'Water  pollution  sources,  'Bottom 
sediments,  'Mercury,  'Lake  Ontario,  'Path  of 
pollutants,  Canada,  Sampling,  Heavy  metals,  In- 
dustrial wastes. 

Total  mercury  was  analyzed  in  the  top  3  cm  of 
sediment  from  287  sample  stations  in  Lake  On- 
tario. Well-defined  trends  can  be  related  to  sedi- 
ment type;  the  concentration  of  mercury  increases 
from  the  shallow  nearshore  coarse  sediments  into 
the  central,  deep-water  basin  sediments  composed 
of  fine  silty  clays  and  clays.  The  average  concen- 
tration of  mercury  in  the  nearshore  sediments  is 
355  ppb,  in  the  basin  sediments  997  ppb  and  the 
average  for  the  whole  lake  is  651  ppb.  Regions  of 
high  mercury  concentration  occur  along  the 
southern  margin  of  the  main  lake  basin  and  in  the 
western  (Niagara)  basin.  The  Niagara  River  is  the 
prime  source  of  mercury  input.  Most  of  this  mer- 
cury is  of  industrial  origin.  An  additional  area  of 
high  mercury  concentration  occurs  at  the  eastern 
end  of  Lake  Ontario  (Kingston  Basin)  close  to  the 
outlet  to  the  St.  Lawrence  River.  These  high 
values  in  organic-rich,  fine  sediments  are  related 
to  processes  of  biological  concentration.  The  con- 
centrations i  mercury  in  the  recent  sediments  of 
Lake  Ontario  can  be  accounted  for  by  an  average 
minimum  daily  input  of  125  lb  of  mercury  of  which 
an  estimated  42  lb  is  of  natural  origin  and  the 
remaining  83  lb  is  from  industrial  sources.  The  ver- 
tical distribution  of  mercury  in  a  selected  sediment 
core  suggests  that  industrial  mercury  input  com- 
menced about  the  turn  of  the  century,  rose  rapidly 
to  1943  and,  since  then,  has  shown  a  slow  but  con- 
tinued rise  to  1970.  (Knapp-USGS) 
W  72-09859 


ON  CS-134  IN  RAINWATER  FROM  1960  TO 
1969, 

Comitate    Nazionale    per    L'Energia    Nucleare, 

Casaccia     taly).  laboratorio  Radioattivita  Ambien- 

tale. 

A.  A.  Cigna,  G.  F.  Clemente,  and  F.  G.  Giorcelli. 

Health    Physics,    Vol    21,    No    4,    p    667-672, 

November  1971.  2  fig,  1  tab,  24  ref. 

Descriptors:  'Cesium,  'Nuclear  explosions,  'Fal- 
lout, 'Water  pollution  sources,  Rainfall,  Analyti- 
cal techniques,  Chemistry  of  precipitation, 
Foreign  research,  Radioisotopes,  Soil  contamina- 
tion, Environmental  effects,  Assessments. 
Identifiers:  'Artificial  radionuclides,  World-wide 
contamination. 

A  critical  analysis  is  given  of  the  mechanisms  of 
production  and  deposition  of  cesium -134  based 
upon  all  available  data.  Cs-134  was  measured  in 
rainwater  samples  collected  monthly  at  the  Casac- 
cia Nuclear  Center  (Rome).  A  gamma-gamma  sum 
coincidence  technique  was  used  on  pooled  yearly 
samples  after  a  chemical  separation  of  Cs.  The 
results  of  these  measurements  are  reported  and 


compared  with  similar  results  obtained  by  others. 
Analysis  of  the  data  led  to  the  hypothesis  that  a 
major  amount  of  this  nuclide  could  have  been  in- 
jected into  the  stratosphere  by  nuclear  tests  before 
1961.  Contributions  of  the  1961  and  1962  explo- 
sions were  less  than  expected.  The  first  Chinese 
test  in  1964  contributed  to  Cs-134  concentration  in 
rainwater.  The  average  Cs-134/Cs-137  ratio  was 
aho'-i  1  per  mille  during  the  period  1961-1969.  On 
the  basis  of  data  presented,  the  origin  of  Cs-134 
world-wide  contamination  is  nuclear  test  explo- 
sions. (Lang-USGS) 
W72-09873 


OIL  DUMPING  BY  U.S.  NAVY. 

Congress,      Washington,      D.C;      and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09890 


NITRILOTRIACETIC    ACID:    A    LITERATURE 
SURVEY, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 
N.S.  Thorn. 

Water  Res.  Vol  5,  No  7,  p  391-399. 1971. 
Identifiers:  'Acetic  acid,  'Reviews, 

'Nitrilotriacetic  acid,  'Water  pollution  effects. 

There  is  no  doubt  that  NTA  (nitrilotriacetic  acid)  is 
substantially  biodegradable.  Unfortunately  condi- 
tions of  sewage  treatment  vary  widely  and  so  some 
of  the  NTA  reaching  a  sewage  work  will  find  its 
way  into  rivers  particularly  during  cold  spells  and 
from  less  efficient  sewage  works;  some  may  also 
enter  rivers  from  storm  overflows  on  combined 
sewage  systems.  The  NTA  will  carry  with  it  toxic 
metals,  such  as  Cd,  Cu,  Ni,  and  Zn  and  informa- 
tion is  inadequate  to  predict  whether  or  not  this 
will  be  harmful  to  river  life.  In  the  short  term  a 
reduction  in  the  toxicity  of  these  and  other  metals 
to  sewage  treatment  processes  and  to  fish  may  be 
expected,  but  no  data  are  available  about  long- 
term  effects.  It  is  likely  that  there  will  be  a  reduc- 
tion in  removal  of  metals  at  sewage  works  and  this 
may  be  a  mixed  blessing.  Due  to  the  '.'ncertainty  of 
the  effects  of  NTA,  combined  with  th  i  possibility 
of  replacement  of  phosphates  by  NTA  in  synthetic 
detergents,  there  may  be  only  a  minor  effect  on 
the  'phosphate  problem'.  It  seems  unwise  to 
replace  the  phosphates  by  NTA,  particularly  as 
phosphates  are  generally  harmless  natural 
nutrients,  and  have  come  into  prominence  only  as 
a  result  of  excessive  algal  growths.— Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-09926 


CARCINOGENS       IN       THE       SEWAGE      OF 
PETROLEUM-PROCESSING  FACTORIES, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-09933 


LIVESTOCK     WASTE     MANAGEMENT     AND 
POLLUTION  ABATEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09940 


MEASUREMENT  OF  RUNOFF  AND  RUNOFF 
CARRIED  WASTE  FROM  COMMERCIAL 
FEEDLOTS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Agricultural  Engineering. 

J.  M.  Madden,  and  J.  N.  Dornbush. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p.  44-47,  2  fig.,  6  tab.,  4  ref. 

Descriptors:  'Farm  wastes,  Feed  lots,  Runoff, 
Biochemical  oxygen  demand,  Chemical  oxygen 
demand,  Phosphate,  Cattle,  'South  Dakota,  Path 
of  pollutants. 
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The  objectives  were  to  (1)  determine  the  quantity 
and  quality  of  runoff  from  livestock  feeding  opera- 
tions in  South  Dakota,  (2)  to  relate  the  above  infor- 
mation to  hydrological  and  geological  considera- 
tions in  order  to  appraise  the  overall  influence  of 
this  runoff  on  specific  beneficial  uses  of  receiving 
water,  (3)  determine  the  influence  of  spring  runoff 
as  it  occurs  in  northern  climates,  and  (4)  determine 
the  pollutional  characteristics  attributable  to  the 
suspended  matter  in  the  feedlot  runoff  in  order  to 
extrapolate  the  effectiveness  of  proposed  lagoon- 
ing  methods  of  treatment.  Measurements  have 
been  made  on  four  commercial  sized  feedlots  for 
two  years  and  an  additional  two  lots  for  one  year. 
Runoff  has  been  quantified  and  composite  and 
grab  samples  have  been  analyzed  to  determine  the 
BOD,  COD,  dissolved  and  suspended  solids, 
nitrogen  forms,  and  phosphate  content.  The 
results  have  been  used  in  the  development  of 
feedlot  regulations  and  engineering  standards  for 
the  control  of  feedlot  runoff.  Suggestions  are  also 
being  made  as  to  the  type  of  treatment  and 
management  practice  which  will  reduce  the  pollu- 
tion potential.  (See  also  W72-09940)  (Bundy-Iowa 
State) 
W72-09951 


TRANSPORT  OF  POLLUTANTS  FROM  SLOP- 
ING CATTLE  FEEDLOTS  AS  AFFECTED  BY 
RAINFALL  INTENSITY,  DURATION,  AND 
RECURRANCE. 

Agricultural  Research  Service,  Lincoln,  Nebr.  Soil 

and  Water  Conservation  Research  Div. 

N.  P.  Swanson.  L.  N.  Mielke,  J.  C.  Lorimor,  T.  M. 

McCalla,  and  I.  R.  Ellis. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p.  51-55, 4  fig.,  4  tab.,  9  ref. 

Descriptors:   'Farm  wastes,  Feed  lots,  Runoff, 
Cattle,      Microorganisms,      Rainfall,     Nitrogen, 
Phosphorus,  E.  Coli,  Bacteria,  Fungi,  Coliform, 
Crops,  Path  of  pollutants,  'Central  U.S. 
Identifiers:  Rainfall  simulator. 

The  pollution  of  surface  waters  by  cattle  feedlot 
runoff  is  of  serious  concern  in  the  midwestern 
United  States.  Pollutants  are  transported  in  solu- 
tion, in  suspension,  and  as  bedloads  by  feedlot  ru- 
noff. The  pollutants  may  be  chemicals,  microor- 
ganisms, organic  materials,  and  soil  sediments. 
Research  on  a  feedlot  instrumented  for  continuing 
runoff  measurement  and  sampling,  and  research 
using  a  rainfall  simulator  on  runoff  plots  on  8-  and 
13-percent  slopes  in  another  feedlot  indicate  that 
the  pollution  potential  is  not  a  direct  function  of 
only  the  yield  of  runoff.  In  one  experiment  on  an 
8-percent  slope,  a  simulated  rain  of  2.8  inches  per 
hour  provided  runoff  with  initial  rates  of  loss  per 
acre  per  hour  of  4680  lbs.  of  total  solids,  1160  lbs. 
volatile  solids,  11.6  lbs.  phosphorus,  and  66.9  lbs. 
of  organic  nitrogen.  Both  the  chemical  contents  of 
runoff  (conductivity,  total  N,  NH4N,  N03N,  and 
COD)  and  the  volume  of  solids  decreased  with 
continuing  runoff.  Runoff  samples  contained  ap- 
preciable numbers  of  E.  coli,  Enterococci,  total 
bacteria,  fungi,  bacilli,  and  Clostridium.  Higher  in- 
tensities of  rainfall  provide  added  energy  for  in- 
creased detachment  and  transport  of  solids  which 
adds  to  the  pollution  potential  of  each  unit  of  ru- 
noff. The  chemical  content  of  feedlot  runoff  is 
compared  with  analyses  of  runoff  from  cropland 
recently  published  by  other  researchers  in  the  mid- 
western  United  States.  (See  also  W72-09940)  (Bun- 
dy-Iowa State) 
W72-09953 


LAND     DISPOSAL     OF     CATTLE     FEEDLOT 
WASTES, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agricul- 
tural Engineering. 

H.  L.  Manges,  L.  A.  Schmid,  and  L.  S.  Murphy. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p.  62-65, 4  fig.,  1  tab.,  4  ref. 


Descriptors:  'Farm  wastes,  Cattle,  Feed  lots,  Ru- 
noff,  Lagoon,   Rainfall,   Nitrogen,   Phosphorus, 
Corn,  Irrigation,  Chemical  oxygen  demand,  Crop 
response. 
Identifiers:  'Pratt  Feed  lot. 

The  objectives  are  1)  to  characterize  storm  water 
runoff  from  a  feedlot,  2)  to  characterize  manure 
generated  in  a  feedlot,  and  3)  to  determine  the  in- 
fluence of  different  lagoon  water  and  manure 
loadings  on  the  soil,  stormwater  runoff  from  the 
disposal  area,  and  corn  yields.  Analyses  of  runoff 
from  rainfall  have  shown  a  COD  of  4,000  to  10,000 
mg/1,  nitrogen  of  100  to  800  ppm.,  phosphorus  of 
40  to  500  ppm.  and  total  salts  of  5,000  to  6,000 
ppm.  Analyses  are  being  made  to  determine  the 
concentration  of  other  cations.  Runoff  from  snow- 
melt  has  had  a  pollution  load  several  times  that 
from  rainfall.  During  1970,  corn  was  grown  on 
plots  which  received  0,  2,  4,  8,  and  16  inches  of 
lagoon  water.  Each  plot  was  replicated  4  times  and 
irrigated  with  well  water  as  needed.  Forage  corn 
yields  were  measured.  During  1970,  corn  also  was 
grown  on  plots  on  which  manure  was  plowed 
down  at  rates  of  0,  10,  20,  40,  80, 160,  and  320  tons 
per  acre.  Each  plot  was  replicated  four  times  and 
irrigated  with  well  water.  The  manure  was  relative- 
ly high  in  nitrogen,  calcium,  iron  and  potassium 
with  lesser  amounts  of  magnesium,  phosphorus, 
sodium  and  zinc.  Plant  population  decreased  as 
rate  of  manure  application  increased.  Forage 
yields  increased  as  rate  of  manure  application  in- 
creased up  to  80  tons  per  acre.  Above  80  tons 
manure  per  acre,  corn  yields  were  depressed.  (See 
also  W72-09940)  (Bundy-Iowa  State) 
W72-09956 


EVALUATION  OF  BEEF  FEEDLOT  WASTE 
MANAGEMENT  ALTERNATIVES, 

Oklahoma  State  Univ.,  Dept.  of  Agricultural  En- 
gineering. Stillwater. 
A.  F.  Butchbaker,  J.  E.  Garton,  G.  W.  A. 
Mahoney,  and  M.  D..  Paine. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22  1971 ,  p.  66-69, 6  fig.,  2  tab,  6  ref. 

Descriptors:  'Farm  wastes,  'Pacific  Northwest 
U.S.,  Waste  treatment,  Waste  disposal,  Cattle, 
'Feed  lots,  Confinement  pens,  Runoff,  Design, 
Costs,  'Design  criteria,  Southwest  U.S.,  Central 
U.S.,  Computer  programs. 

Identifiers:  Southern  High  Plains,  Liquid  flush 
system,  Slotted  floor. 

The  objectives  were:  (1)  to  develop  beef  feedlot 
design  criteria  to  minimize  pollution  from  runoff- 
carried  wastes  and  to  facilitate  handling  of  solid 
and  liquid  animal  wastes,  and  (2)  to  examine  alter- 
native beef  feedlot  waste  disposal  systems  to  ob- 
tain minimum  cost  systems  for  effective  waste 
disposal.  Waste  handling  systems  for  beef  feeding 
operations  were  observed  in  the  upper  Midwest, 
Southern  High  Plains,  desert  Southwest,  and 
Pacific  Northwest.  The  systems  studied  included: 
slurry,  solid,  and  runoff-carried  waste  handling 
systems.  The  ultimate  disposal  of  the  waste 
material  was  considered  for  each  system.  The 
design  criteria  developed  represents  the  state  of 
the  art  for  most  design  considerations  for  confine- 
ment feeding  facilities  and  open  feedlot  facilities. 
The  results  are  presented  in  terms  of  flow  dia- 
grams and  graphs  comparing  the  various  systems. 
(See  also  W72-09940)  (Bundy-Iowa  State) 
W72-09957 


THE  WASTE  PATTERN  OF  BEEF  CATTLE  ON 
SLATTED  FLOORS, 

Agricultural  Research   Service,   St.   Paul,   Minn. 

Livestock     Engineering    and     Farm     Structures 

Research  Branch. 

R.  O.  Hegg,  and  R.  E.  Larson. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 ,  p.  70-72,  2  fig.,  4  tab.,  8  ref. 


Descriptors:  'Farm  wastes,  Cattle,  Confinement 
pens,  Oxidation  lagoons,  Water  pollution.  Aerated 
lagoons,  Path  of  pollutants. 
Identifiers:  'Slatted  floors,  High  energy  ration. 

The  distribution  of  wastes  from  beef  cattle  on  a 
slatted  floor  with  respect  to  the  location  of  the 
feeding  area  and  the  watering  area  was  deter- 
mined. Seven  trials  were  run  to  determine  the 
waste  pattern  on  a  slatted  floor  over  an  oxidation 
ditch  at  the  University  of  Minnesota  Experiment 
Station  at  Rosemount,  Minnesota.  The  first  four 
trials  (I-IV)  were  run  with  the  self-feeder  and 
waterer  along  the  same  side  of  the  slatted  floor 
area.  Trials  (V-VII)  were  run  with  a  waterer 
against  the  wall  opposite  the  self-feeder.  Trials  I 
through  IV  show  that  approximately  60%  of  the 
urine  and  60%  of  the  fecal  matter  were  collected 
on  the  half  of  the  floor  that  was  nearest  the  feeder 
and  the  waterer.  Moving  the  waterer  to  the  op- 
posite wall  for  trials  V-VII  changed  the  urine  pat- 
tern such  that  62%  of  the  liquid  was  collected  on 
that  half  of  the  floor  nearest  the  new  location  of 
the  waterer.  The  fecal  pattern  also  changed  but  not 
to  the  extent  that  the  urine  pattern  changed.  The 
average  daily  collection  of  total  dry  solids  ranged 
from  3.1  to  5.2  lbs/animal.  The  average  total  liquid 
collected  each  day  ranged  from  1.3  gallons  to  over 
4  gallons/animal.  The  trials  indicate  that  placing 
the  waterers  and  feeders  in  one  area  of  the  con- 
finement unit  tends  to  concentrate  the  wastes  in 
that  area.  (See  also  W72 -09940)  (Bundy-Iowa 
State) 
W72-09958 


DIFFERENTIATION  OF  RUMINANT  FROM 
NON-RUMINANT  FECAL  SOURCES  OF 
WATER  POLLUTION  BY  USE  OF  ENTERIC 
BACTERIA, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Bacteriology. 

P.  R.  Middaugh,  L.  R.  Koupal,  R.  L.  Pierce,  Jr.,  J. 

E.  Tiede,  and  J.  W.  Zerfas. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  126-128,  1  fig,  35  ref. 

Descriptors:  'Farm  wastes,  Runoff,  'Conforms, 
Microorganisms,        Bacteria,        'Streptococcus, 
Nitrogen,  Cattle,  Sheep,  Goats,  Lagoons,  Pollu- 
tant identification. 
Identifiers:  *S.  bovis,  Fecal  pollution. 

Studies  on  methods  for  improving  the  land 
disposal  of  animai  wastes  or  on  methods  to 
minimize  storm  run-off  waste  pollution  of  streams 
or  lakes  would  be  aided  if  feed  lot  wastes  in  water 
could  be  differentiated  from  non-ruminant  or 
human  waste  sources.  A  laboratory  study  was 
based  on  the  presence  of  a  fecal  streptococcus, 
Streptococcus  bovis,  in  feces  of  ruminant  farm 
animals,  cattle,  sheep  and  goats  which  have  from  1 
to  20  million  cells  per  ml.  of  rumen  fluid.  In  a 
preliminary  survey  of  fecal  streptococci  occurring 
in  lakes  and  rivers  and  in  municipal  wastes  and  a 
dairy  lagoon  the  predominant  organism  was 
Streptococcus  faecalis  and  its  varieties  which 
represented  90%  of  the  fecal  streptococci.  S.  bovis 
constituted  only  3%  of  the  streptococci.  The  stan' 
dard  media  used  to  cultivate  gut  bacteria  wen 
highly  inhibitory  for  S.  bovis  cells  which  wer< 
added  to  water  samples.  An  improved  mediun 
with  reduced  sodium  azide,  0.02%,  improvet 
anaerobic  culture  conditions  and  the  quantitative 
collection  of  the  bacteria  on  membrane  filters  le< 
to  a  selective  method  using  a  starch  bydrolysi: 
overlay.  The  improved  medium  quantitatively  de 
tected  S.  bovis  bacteria  added  to  river  water  sam 
pies  and  allowed  their  routine  isolation.  Of  the  iso 
lates,  92%  were  found  to  be  Streptococcus  bovi 
and  8%  were  S.  faecalis  variety  liquefaciens.  To  b' 
an  effective  pollution  indicator,  S.  bovis  must  sur 
vive  sufficiently  to  be  readily  detected.  (See  alsi 
W72-09940)  (Bundy-Iowa  State) 
W72-09974 
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JROWTH  KINETICS  OF  RUMEN  BACTERIA 
[N  SOLUTIONS  OF  POULTRY  EXCRETA, 

Kentucky  Univ.,  Lexington. 

i.  E.  Hamilton,  I.  J.  Ross,  J.  J.  Begin,  and  S.  W. 

lackson. 

a:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

>n  Livestock  Wastes,  Ohio  State  University,  April 

9-22,  1971,  p  129-131,  8 fig,  12ref. 

descriptors:  *Farm  wastes,  Poultry,  Feeds, 
lydrogen  ion  concentration,  Microorganisms, 
Growth  rates,  Cattle. 

•oultry  excreta  contains  nutrients  that  can  be  u  til- 
zed  as  a  livestock  feed.  Successful  feeding  trials 
vith  untreated  litter  have  proven  the  feasibility  of 
itilizing  excreta  as  a  feedstuff.  Excreta  from  hens 
ed  a  drug-free  diet  was  blended  and  diluted  with 
vater,  sterilized,  and  placed  in  a  fermentor 
quipped  with  an  indirectly  driven  agitator,  auto- 
natic  pH  controller,  temperature  controller,  foam 
■controller,  and  sampling  device.  The  solution  was 
hen  inoculated  with  rumen  fluid  from  a  steer 
>eing  maintained  on  a  diet  containing  sterilized 
hicken  manure  and  fermented  anaerobically  for 
18  hours.  Samples  were  taken  as  the  fermentation 
irocess  progressed  and  diluted  and  plated  for 
nicroflora  counts.  The  colonies  in  the  inoculated 
ubes  were  counted  after  7  days  of  incubation, 
rhere  was  logarithmic  growth  beginning  about 
hree  hours  after  inoculation  and  subsiding  about 
en  hours  after  inoculation.  High  solids  levels 
lecreased  the  maximum  population  and  increasing 
nd/or  decreasing  the  pH  from  that  in  the  rumen 
Jtered  the  maximum  population.  (See  also  W72- 
19940)  (Bundy-Iowa  State) 
V72-09975 


QUALITY  OF  EFFLUENT  FROM  FARM 
INIMAL  PRODUCTION  SITES, 

.ouisiana  Tech  Univ.,  Ruston.  Dept.  of  Agricul- 
ural  Engineering. 

L  W.  D.  Robbins,  G.  J.  Kriz,  and  D.  H.  Howells. 
n:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
>n  Livestock  Wastes,  Ohio  State  University,  April 
9-22, 1971 ,  p  166-169, 5  fig,  4  tab,  4  ref. 

Descriptors:  *Farm  wastes,  Coliforms,  Biochemi- 
:al  oxygen  demand,  Chemical  oxygen  demand, 
Carbon,  Lagoons,  Runoff,  Water  pollution 
uurces,  Water  pollution  control,  Waste  disposal. 

Effluents  from  twelve  animal  production  sites 
epresenting  three  types  of  waste  management 
iperatior.s--land  disposal,  lagooning  and  direct 
lischarge  into  streams— were  measured  and  more 
ban  1500  samples  were  collected  for  analyses. 
["he  water  samples  were  analyzed  for  (a)  bacterial 
lensities-total  coliforms,  fecal  coliforms  and 
ecal  streptococci;  (b)  degradable  organics- 
liochemical  oxygen  demand,  total  organic  carbon, 
otal  solids  and  volatile  solids;  and  (c)  nutrients- 
■rganic  nitrogen,  ammonia  nitrogen,  nitrate 
utrogen,  nitrite  nitrogen,  total  phosphate  and 
irthophosphate.  Other  measurements  included 
>H,  conductivity,  initial  dissolved  oxygen  and 
emperature.  Site  data  were  collected  in  order  to 
evaluate  the  pollutional  potential  of  each  site  and 
he  management  factors  determining  the  amount 
if  wastes  that  reached  water  courses.  These  data 
Deluded  the  number  and  size  of  animals,  types 
md  amounts  of  feeds,  types  of  waste  handling 
acuities  and  practices,  waste  retention  or 
Irainage  times,  soil  classifications,  rainfall,  tem- 
perature, flow  rates  and  some  characterization  of 
vastes  produced.  Study  results  point  to  the  need 
or  and  superiority  of  land  disposal  for  animal 
vastes  to  effectively  control  water  pollution. 
Direct  dumping  of  animal  wastes  into  streams  is 
Essentially  predictable  by  characterization  of  fresh 
vastes  and  should  be  prohibited.  Effluents  from 
vaste  lagoons  were  found  to  exceed  raw  domestic 
sewage  in  strength  and  should  not  be  discharged 
vithout  further  treatment.  (See  also  W72-09940) 
Bundy-Iowa  State) 
W72-09985 


WATER    AND    SOIL    OXYGEN    DEMAND    OF 
LIVESTOCK  WASTES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

E.  P.  Taiganides,  R.  K.  White,  and  R.  L.  Stroshine. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971.  p  176-179,  7  fig,  4  tab,  7  ref. 

Descriptors:     'Farm     wastes,     Sulfur,    Carbon, 
Nitrogen,  Waste  treatment,  Biochemical  oxygen 
demand,  Analytical  techniques. 
Identifiers:     'Soil     oxygen     demand,     Winkler 
method,  Warburg  respirometer. 

The  oxygen  demands  of  animal  manures  placed  in 
a  water  environment  were  measured  using  the 
standard  BOD  dilution-bottle  technique  and  the 
Warburg  respirometer  method,  using  seeded  and 
unseeded  samples  and  incubating  the  samples  at 
temperatures  ranging  from  12  deg.  C  to  28  deg.  C. 
It  was  concluded  that  oxygen  demand  units  should 
be  reported  in  mg  02  per  gram  of  total  solids  (mg/g 
TS)  or  as  percent  of  TS.  Seeding  animal  manure 
samples  with  supernatant  from  aerated  sewage 
produced  a  significantly  higher  BOD  curve  than 
for  unseeded  samples.  Total  BOD  (56  days  at  20 
deg.  C)  of  animal  manure  constituted  40  to  50  per- 
cent of  the  COD,  but  the  5-day  BOD  is  less  than  14 
percent  of  the  COD  of  the  same  waste.  Either  the 
Winkler  method  or  oxygen  meter  may  be  used 
with  similar  accuracies  in  the  measurement  of  dis- 
solved oxygen  in  BOD  bottles.  Warburg 
respirometer  is  a  good  apparatus  to  use  to  deter- 
mine oxygen  demand  of  animal  wastes.  A  test  to 
measure  the  rate  and  ultimate  oxygen  demand  of 
animal  manure  incorporated  into  top  soil  is  called 
Soil  Oxygen  Demand  (SOD).  In  the  SOD  test, 
waste  is  placed  in  an  air-tight  Warburg  flask  con- 
taining soil.  As  microbes  decompose  the  waste, 
oxygen  is  consumed  and  carbon  dioxide  is 
released.  The  carbon  dioxide  is  absorbed  by  a 
solution  of  40  percent  potassium  hydroxide  which 
is  placed  in  a  vial  in  the  flask.  The  quantity  of  ox- 
ygen consumed  is  determined  by  measuring 
changes  in  the  pressure  in  the  flask  and  calculating 
the  change  in  quantity  of  gas,  using  the  ideal  gas 
law.  (See  also  W72-09940)  (Bundy-Iowa  State) 
W72-09988 


FATE  OF  INORGANIC  FORMS  OF  N  AND 
SALT  FROM  LAND-DISPOSED  MANURES 
FROM  DAIRIES, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

D.  C.  Adriano,  P.  F.  Pratt,  and  S.  E.  Bishop. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  243-246. 1  fig,  7  tab,  8  ref. 

Descriptors:  *Farm  wastes,  'Nitrates,  'Leaching, 
Ammonia,  Denitrification,  Salts,  Chlorides,  Cat- 
tle, Path  of  pollutants,  Waste  disposal. 
Identifiers:  'Field-spreading. 

Because  land  disposal  without  pretreatment  is  the 
most  common  method  of  disposal  of  cattle  wastes 
in  Southern  California,  salts  and  nitrates  in  soils 
and  groundwaters  must  become  important  factors 
in  dairy  waste  management.  Average  nitrate- 
nitrogen  concentrations  of  92,  74,  and  66  ppm  in 
soil  solutions  at  the  10  to  19  foot  depth  for  corrals, 
pastures,  and  croplands,  respectively  were  found 
in  the  Chino-Corona  dairy  area.  These  solutions 
will  eventually  reach  the  underlying  groundwater, 
which  at  the  time  of  sampling,  had  lower  nitrate 
concentrations.  Reducing  the  present  cow  popula- 
tion of  10  per  disposal  acre  to  about  3  per  acre 
would  keep  nitrate-nitrogen  levels  at  less  than  10 
ppm  in  soil  solutions  beyond  the  root  zone,  in  soil 
profiles  under  croplands  and  pastures.  Under  ex- 
isting conditions,  manure  from  20  dairy  cows  had 
about  the  same  amount  of  salt  as  3  acre-feet  of  ir- 
rigation water.  Maximizing  ammonia  volatilization 
from  manure  before  incorporation  into  the  soil  will 
reduce  the  nitrate-nitrogen  pool  in  the  soil.  (See 
also  W72-09940)  (Schmitt-Iowa  State) 
W  72- 10008 


GROUNDWATER  POLLUTION  DUE  TO  HIGH 
ORGANIC  MANURE  LOADINGS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Environmental  Sciences. 

T.  J.  Concannon,  and  E.  J.  Genetelli. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971.  p  249-253,  4  fig,  3  tab,  15  ref. 

Descriptors:  'Farm  wastes,  'Groundwater,  Water 
pollution,  Salinity,  Poultry,  Fertilization,  Bio-in- 
dicators, Sampling,  Waste  disposal. 
Identifiers:  'Groundwater  pollution. 

Four  specific  methods  of  disposing  of  organic 
manures  utilize  soil  as  the  ultimate  disposal  media. 
These  include  lagooning,  sanitary  landfilling,  sub- 
soil injection,  and  the  PFC  method.  All  these 
methods  could  cause  serious  pollution  of  ground 
waters  due  to  heavy  loadings  of  organic  and  inor- 
ganic materials.  Contaminants  studied  were  total 
organic  carbon  (TOO,  NH4+,  S04,  P04,  CI,  Na, 
Mg,  Ca,  and  K.  Bacteriological  analyses  were  also 
performed.  Four  loading  rates,  0,  15,  30  and  45 
tons  of  dry  poultry  solids  per  acre  were  used  in 
field  plots  as  well  as  laboratory  soil  columns. 
Although  TOC  concentration  levels  were  high  in 
the  field  plots,  no  significant  difference  could  be 
found  between  control  and  treatments.  Nitrate 
concentrations  exceeded  USPHS  limits,  but  the 
levels  were  not  significantly  different  from  the 
control.  Chloride  concentration  did  not  exceed 
USPHS  limits,  sulfate  concentrations  slightly  ex- 
ceeded the  limits.  All  fecal  coliform  tests  were 
negative.  Soil  columns  provided  a  controlled 
means  for  studying  the  soil  as  an  effective  disposal 
media  for  solid  waste.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72-10010 


SUBSURFACE        DISPOSAL        OF        LIQUID 
MANURE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Soil  Fertility. 

H.  D.  Bartlett,  and  L.  F.  Marriott. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 ,  p  258-260,  2  tab,  3  fig. 

Descriptors:  'Farm  wastes,  'Waste  disposal,  Un- 
derground  waste   disposal,    Fertilization,   Waste 
storage,  Cattle. 
Identifiers:  Field-spreading. 

The  application  of  animal  manure  below  the  soil 
surface  provides  a  disposal  method  which 
eliminates  problems  of  odors,  flies,  and  runoff. 
Available  equipment  applies  liquid  manure  four 
inches  below  the  surface  at  approximately  one  gal- 
lon per  square  foot,  a  rate  approaching  that  of  sur- 
face spreading  practices.  The  annual  application  of 
15  tons  of  dairy  manure  per  acre  added  approxi- 
mately 700  lb.  N  to  the  soil  each  year.  Even  after 
allowing  for  estimated  crop  removal  and  various 
losses  other  than  through  leaching,  a  considerable 
amount  of  N  remained  in  the  soil.  Water  soluble  N 
accounted  for  about  160  lb.  per  acre  in  the  4  foot 
profile;  it  was  assumed  some  moved  below  that 
level.  The  optimum  rate  of  manure  application  is 
not  substantially  greater  than  that  which  will 
supply  the  maximum  nitrogen  required  by  any 
crop,  plus  some  allowance  for  losses  other  than 
leaching.  (See  also  W72-09940)  (Schmitt-Iowa 
State) 
W72-10012 


MOVEMENT  OF  POLLUTANT  PHOSPHORUS 
IN  SATURATED  SOILS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 
P.  R.  Goodrich,  and  E.  J.  Monke. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971,  p  325-328,  8  fig,  8  ref. 
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Descriptors:  *Farm  wastes,  *Fertilizers, 
'Phosphorus,  Nutrient  removal.  Phosphorus 
radioisotopes,  Sprinkler  irrigation.  Leaching,  Clay 
loam,  Path  of  pollutants,  Saturated  soils. 

The  irrigation  of  animal  wastes  containing  high 
concentrations  of  phosphate  onto  the  soil  was 
simulated.  Two  different  soils  and  three  concen- 
trations of  radioactive  phosphate  were  used  to 
dynamically  trace  the  pollutant  movement  in  satu- 
rated soil.  The  sandy  loam  with  its  higher  clay  con- 
tent absorbed  up  to  four  times  as  much  phosphate 
as  did  the  sand  used  in  this  study.  Soils  do  have  a 
limited  capacity  to  adsorb  phosphate  from  solu- 
tion. While  this  fact  can  be  safely  ignored  with 
normal  applications  of  phosphorus  fertilizers,  it 
must  be  determined  and  considered  in  the  design 
of  disposal  fields  for  wastes  where  phosphorus 
concentrations  can  be  quite  high.  The  rate  of  ab- 
sorption may  be  slower  than  implied  by  most 
literature  references  because  the  soil  mass  at  any 
depth  is  unlikely  to  react  quickly  in  total  to  the 
phosphorus  influx.  This  was  more  true  for  the 
finer  textured  soils  than  for  the  coarser  ones. 
Although  the  finer  textured  soils  adsorbed  more 
total  phosphorus,  the  phosphorus  front  still 
reached  depths  much  quicker  than  if  the  soil  be- 
hind the  front  had  been  totally  reactive.  The 
linearized  diffusion  equation  also  predicted  a 
much  sharper  adsorption  front  than  was  observed 
with  the  two  soils  tested.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72-10032 


TREATMENT    OF    LIVESTOCK-LAGOON    EF- 
FLUENT BY  SOIL  FILTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10033 


3,4-BENZPYRENE  IN  AQUEOUS  SYSTEMS, 

World       Health       Organization,       Copenhagen 

(Denmark).  Regional  Office  for  Europe. 

M.J.  Suess. 

Environmental  Letters,  Vol.  2,  No.  3,  p  131-133, 

1971.  4  ref. 

Descriptors:  'Aquatic  environment,  Organic  com- 
pounds, Analytical  techniques,  Adsorption,  Mem- 
brane processes,  Calcite,  Sorption,  Water  pollu- 
tion. 

Identifiers:  'Benzpyrene,  *3,4-Benzpyrene, 
•Polynuclear  aromatic  hydrocarbons, 

'Photochemical  degradation,  Aqueous  systems. 

The  objectives  were  to  examine  membrane  filtra- 
tion as  a  concentration  technique  to  facilitate  3,4- 
benzpyrene  (BP)  analysis,  to  study  the  sorption  of 
BP  onto  mineral  surfaces,  especially  calcite,  and 
to  study  the  rate  of  photochemical  degradation  of 
BP  sorbed  onto  calcite  suspended  in  water  as  af- 
fected by  such  variables  as  oxygen  concentration, 
temperature,  pH,  and  light  intensity.  Synthetic 
polyelectrolyte  membranes  were  used  in  an  at- 
tempt to  concentrate  BP  by  reverse  osmosis  from 
aqueous  solutions  containing  20%  acetone  added 
to  solubilize  the  BP,  whose  initial  concentrations 
were  0.1-0.5  mg/1.  Instead  of  concentrating  in  the 
solution  above  the  membrane,  the  BP  adsorbed 
quantitatively  onto  the  latter  and  was  recovered  by 
acetone  extraction.  Using  white  fluorescent  light 
the  photochemical  degradation  of  BP  adsorbed 
onto  calcite  suspended  in  water  followed  a  first 
order  rate  equation  with  respect  to  BP  surface 
concentration,  the  initial  adsorbed  amounts  vary- 
ing from  0.08  to  1.3  microg/g.  The  degradation  was 
not  affected  by  varying  the  pH  in  the  range  of  7- 
10,  nor  ionic  strength  up  to  0.008.  The  degradation 
rate  constant  increased  with  temperature  over  the 
range  of  5-31  C,  leading  to  a  calculated  activation 
energy  of  15.4  kcal/mole.  Mineral  surfaces  may  be 
important  vehicles  for  the  transmission  of  the  rela- 
tively insoluble  BP  through  environmental  waters. 
Such  environmental  factors  as  temperature,  ox- 
ygen concentration,  and,  most  important,  light  in- 
tensity will  affect  its  stability.  (Svensson-Washing- 
ton) 


W72-10057 


CONCENTRATION  OF  BUNKER  C  FUEL  OIL 

IN    THE    WATERS    OF    CHEDABUCTO    BAY, 

APRIL  1971, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia). 

D.  C.  Gordon,  Jr.,  and  P.  A.  Michalik. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  28,  No.  12,  p  1912-1914,  1971.  1  fig,  1 

tab,  7  ref. 

Descriptors:  'Oil  pollution,  'Oily  water,  Water 
pollution  effects.  Water  pollution,  Oil  spills, 
Water  pollution  sources. 

Identifiers:  'Bunker  oil,  'Nova  Scotia, 
'Chedabucto  Bay. 

The  concentrations  of  bunker  C  fuel  oil  in  the 
waters  of  Chedabucto  Bay  in  April  1971,  14 
months  after  the  Arrow  disaster,  were  uniformly 
low,  averaging  1.5  microgram  (ppb).  Comparison 
with  other  data  indicates  that  concentrations  in  the 
bay  have  dropped  more  than  an  order  of  mag- 
nitude in  the  last  year  and  now  are  at  a  level  that  is 
typical  for  the  concentration  of  petroleum  residues 
in  the  marine  waters  off  Atlantic  Canada. 
Although  practically  all  of  the  Bunker  C  originat- 
ing from  the  Arrow  appears  to  be  gone  from  the 
water  column,  oil  coverage  is  still  extensive  in 
some  inshore  areas  and  considerable  quantities  of 
sedimented  oil  are  probably  present  in  the  sedi- 
ments of  the  bay.  ( I. eG  ore -Washington) 
W72- 10072 


CONCENTRATION  AND  DISTRIBUTION  OF 
OIL  POLLUTANTS  IN  HALIFAX  HARBOUR,  10 
JUNE  TO  20  AUGUST,  1971, 

Fisheries  Research  Board  of  Canada,  Dartmouth, 

Nova  Scotia. 

P.  A.  Michalik,  and  D.  C.  Gordon,  Jr. 

Technical  Report  No.  284,  1971.  25  p,  1  fig,  3  tab,  4 

ref,  1  app. 

Descriptors:   'Oil  pollution,  'Oily  water,  Water 

pollution  effects,  Water  pollution,  Water  pollution 

sources,   Canada,   On-site   data   collections,   Oil 

wastes. 

Identifiers:  'Halifax  Harbour. 

Oil  pollution  has  been  visibly  apparent  in  Halifax 
Harbor  for  many  years  and  is  presumably  the  com- 
bined result  of  ships  releasing  oily  wastes,  refinery 
accidents,  and  sewer  discharge.  As  a  result  of  the 
increasing  interest  in  the  amount  and  sources  of  oil 
pollution,  a  survey  of  oil  concentrations  in  the 
Harbor  was  made  over  the  period  of  10  June  to  19 
August,  1971.  Average  concentrations  at  in- 
dividual stations  ranged  from  1.9  to  71.7  micro- 
gram (ppb)  at  the  surface,  and  from  0.8  to  2.8 
microgram  (ppb)  at  a  depth  of  5  m.  The  highest 
concentrations  were  in  the  central  portion  of  the 
Harbor,  especially  on  the  Dartmouth  side. 
(LeG  ore-  Washington) 
W72-10073 


THE  INVESTIGATION  OF  SHIGELLA  IN 
WATER  USING  A  TECHNIQUE  OF  FILTRAT- 
ING MEMBRANES  ASSOCIATED  WITH  A 
SOLID  ISTRATI  ENRICHING  MEDIUM,  (IN 
FRENCH), 

National  Inst,  of  Public  Health,  Budapest  (Hunga- 
ry). 

For  primary  bibliographic  entry  see  Field  05A. 
W72-10096 


AIRPHOTO  ANALYSIS  OF  OCEAN  OUTFALL 
DISPERSION, 

Oregon   State   Univ.,   Corvallis.   School  of   En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05A. 
W72-10146 


SUSPENDED  MATTER  IN  MONTEREY  BAY, 
CALIFORNIA:  SOME  ASPECTS  OF  ITS  DIS- 
TRIBUTION AND  MINERALOGY, 

Naval  Postgraduate  School,  Monterey,  Calif. 


For  primary  bibliographic  entry  see  Field  02J. 
W72-10148 


KAISER    REFRACTORIES    ENVIRONMENTAL 
STUDIES. 

Moss  Landing  Marine  Labs.,  Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10149 


THE  DDT  PROFILE  OF  SOME  SOUTH  TEXAS 
COASTAL  ZONE  SEDIMENTS:  A  STUDY  OF 
THE  MECHANISMS  OF  POLLUTION  DISPER- 
SAL AND  ACCUMULATION  IN  NATURE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Geology. 

W.M.Ahr. 

Environmental  Quality  Note  05,  March  1972.  35  p, 

11  fig,  21  ref. 

Descriptors:  'Texas,  'Coasts,  'Sedimentation, 
'Water  pollution,  'Dispersion,  DDT,  DDE, 
Aquatic  animals,  Burrows. 

Identifiers:  'Arroyo  Colorado  subdelta,  'Rio 
Grande  Delta. 

The  DDT  profile  in  sediment  cores  from  the  Ar- 
royo Colorado  subdelta  of  the  Rio  Grande  delta 
was  determined.  The  mechanisms  of  DDT  disper- 
sal, accumulation  and  post-depositional  modifica- 
tion were  defined.  Identification  and  evaluation  of 
DDT  sinks  were  attempted.  Sediments  in  the  study 
area  were  in  two  main  classes:  (1)  those  affected 
by  long  periods  of  current  winnowing,  and  (2) 
those  deposited  in  quiescent  regimes.  DDT  and 
DDE  were  most  abundant  in  the  upper  part  of  the 
core  samples  near  the  sediment  water  interface 
and  decreased  with  depth.  DDT  content  increased 
in  the  fine-grained  (clayey)  zones.  Burrowing  or- 
ganisms aided  in  transporting  DDT  into  the  sub- 
strate as  deep  as  the  thousands  of  year  old 
Pleistocene  -  Early  Holocene  layers.  (Ensign-PAI) 
W72-10152 


MARINE  TRANSPORTATION  SYSTEMS  OF 
THE  TRANS-ALASKAN  PIPELINE  SYSTEM. 

Coast  Guard,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  592,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  15,  1971.  158  p,  38 
fig,  73  tab,  1 1  ref,  append. 

Descriptors:  'Alaska,  'Transportation, 

'Pipelines,   'Environmental  effects,   'Oil  spills, 
'Oil  wastes,  Accidents,  Cleaning. 
Identifiers:      'Marine     transportation     systems, 
'Trans-Alaskan  pipeline  system. 

The  environmental  impact  of  the  Trans-Alaska 
Pipeline  System  (TAPS),  with  emphasis  on  the 
Marine  Transport  System,  is  analyzed.  Along  with 
review  of  the  project,  description  analysis  of  the 
existing  environment  was  done  to  establish 
baseline  data.  The  existing  environment  was  found 
to  be  virtually  unblemished  and  traffic  consisted 
of  only  coastal  fishermen  and  freighters.  Analysis 
showed  that  approximately  392  barrels  a  day  may 
be  unintentionally  discharged  due  to  the  transport 
of  two  million  barrels  of  oil  per  day.  Intentional 
discharge  was  shown  to  be  0.00007%  of  the  oil 
handled.  Recommendations  for  reduction  of  this 
pollution  potential  are:  prohibition  of  intentional 
discharge;  compliance  with  all  Coast  Guard 
preventive  regulations;  traffic  management  in 
ports  and  on  the  high  seas;  and  review  of  vessel 
operational  procedures.  (Ensign-PAI) 
W72-10155 


ENVIRONMENTAL  CONSTRAINTS  AND  THE 
GENERATION  OF  NUCLEAR  ELECTRIC 
POWER:  THE  AFTERMATH  OF  THE  COURT 
DECISION  ON  CALVERT  CLIFFS,  PART  1. 

Congress,  Washington,  D.C,  and;  Committee  on 
Interior  and  Insular  Affairs  (U.S.  Senate). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10168 
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ENVIRONMENTAL  CONSTRAINTS  AND  THE 
GENERATION  OF  NUCLEAR  ELECTRIC 
POWER:  THE  AFTERMATH  OF  THE  COURT 
DECISION  ON  CALVERT  CLIFFS,  PART  2. 

Congress,  Washington,  D.C.;  and  Committee  on 
Interior  and  Insular  Affairs,  (U.S.  Senate). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10169 


PORT  AND  HARBOR  SAFETY. 

Committee   on   Merchant  Marine   and   Fisheries 
(U.S.   House).   Subcommittee   on   Coast  Guard, 
Coast  and  Geodetic  Survey,  and  Navigation. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10171 


COASTAL  ZONE  MANAGEMENT. 

Committee  on  Public  Works  (U.  S.  Senate).  Sub- 
committee on  Flood  Control  -  Rivers  and  Harbors. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10194 


BRITISH     ISLES    COASTAL     WATERS:    THE 

CONCENTRATIONS    OF    SELECTED    HEAVY 

METALS      IN      SEA      WATER,      SUSPENDED 

MATTER  AND  BIOLOGICAL  INDICATORS  -A 

PILOT  SURVEY, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft   (England).    Fisheries    Radiobiological 

Lab. 

A.  Preston,  D.  F.  Jefferies,  J.  W.  R.  Dutton,  B.  R. 

Harvey,  and  A.  K.  Steele. 

Environmental  Pollution,  Vol.  3,  p  69-82,  1972.  2 

fig,  10  tab,  5  ref. 

Descriptors:  'Water  analysis,  'Water  pollution 
sources,  *Sea  water,  'Metals,  Iron,  Copper,  Man- 
ganese, Zinc,  Nickel,  Cadmium,  Lead,  Water 
chemistry,  Bioindicators,  Aquatic  environment, 
Trace  elements,  Surveys. 

Identifiers:  'Trace  metals,  Silver,  Atomic  absorp- 
tion spectrophotometry. 

Data  from  British  Isles  coastal  waters  on  the  con- 
centrations of  selected  metals  in  sea  water  and 
biological  indicators  have  been  obtained  by 
analytical  techniques  based  on  atomic  absorption 
spectrophotometry.  The  results  show  that  there 
are  some  areas  where  significant  contamination 
exists,  and  the  east  Irish  Sea  appears  to  have  the 
highest  concentrations  of  most  metals.  However, 
data  in  most  regions  indicate  that  the  concentra- 
tions of  the  metals  examined  are  not  significantly 
higher  than  those  in  the  open  Atlantic  Ocean  ad- 
jacent to  the  British  Isles.  The  sampling  of 
seaweeds  strongly  suggests  that  concentrations  of 
most  metals,  including  those  in  polluted  areas, 
have  changed  little  over  the  ten  years  up  to  1970; 
the  concentrations  of  cadmium  may  well,  on  the 
average,  have  fallen  over  this  period.  In  the  Irish 
Sea,  where  the  most  detailed  examination  has 
been  made,  there  is  a  rapid  decrease  in  sea  water 
concentrations  from  the  shoreline  to  offshore, 
and,  in  general,  the  proportions  of  a  metal  as- 
sociated with  suspended  matter  remain  fairly  con- 
stant with  respect  to  variations  of  total  concentra- 
tions in  either  time  or  space.  (Svensson-Washing- 
ton) 
W72-10197 


A  CONVENIENT  METHOD  OF  ANALYSIS  OF 
HL'MIC  ACID  IN  FRESH  WATER, 

University   of  South  Florida,   Tampa.   Dept.   of 

Chemistry;  and  University  of  South  Florida,  St. 

Petersburg.  Marine  Science  Inst. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10201 


CHLORAMINE     TOXICITY     TO     THE     AM- 

PHIPOD       GAMMARUS       PSEUDOLIMNAEUS 

AND  THE  FATHEAD  MINNOW  (PIMEPHALES 

PROM  EL  AS), 

National  Water  Quality  Lab.,  Duluth,  Minn. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10202 


STUDIES  ON  THE  EFFECT  ON  THE  BODY 
AND  MIND  OF  ENVIRONMENTAL  CONDI- 
TIONS: I.  PRELIMINARY  SURVEY  OF 
NITRATE  INFANT  METHEMOGLOBINEMIA 
AND  OF  THE  NITRATE  CONCENTRATION  OF 
THE  WATER  (IN  JAPANESE), 
Hokkaido  Inst,  of  Public  Health,  Sapporo  (Japan). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10232 


ACID  RAIN, 

Cornell  Univ.,  Ithaca,  N.Y.  Section  on  Ecology 

and  Systems. 

G.  E.  Likens,  F.  H.  Borman,  and  N.  M.  Johnson. 

Environment  Vol  14,  No  2,  p  33-40,  March  1972.  2 

fig,  1  tab,  34  ref.  OWRR  A-029-NY  (1). 

Descriptors:  'Acidic  water,  'Atmosphere,  'Rain- 
fall, 'Water  pollution  sources,  'Air  pollution,  In- 
dustrial wastes,  Fossil  fuels,  Sulfides,  Smoke, 
Water  pollution  effects,  Corrosion,  Environmen- 
tal effects,  Weathering,  Ecology,  Ecosystems, 
Chemical  reactions. 
Identifiers:  Fossil  fuel  emissions. 

European  scientists  have  found  that  rain  in 
northwestern  Europe  shows  a  trend  toward  in- 
creased acidity,  particularly  over  the  past  fifteen 
years.  The  tendency  appears  linked  to  mounting 
levels  of  certain  gaseous  pollutants  such  as  sulfur 
and  nitrogen  oxides,  which  can  be  converted 
chemically  in  the  atmosphere  to  strong  acids. 
Although  the  trend  appears  to  pose  no  apparent 
threat  to  health,  it  can  do  considerable  damage  to 
man-made  structures  and  equipment,  and  more 
importantly  it  has  serious  implications  for  ecologi- 
cal systems.  Data  indicating  this  trend  are  ex- 
pressed in  pH  values.  By  burning  fossil  fuels,  man 
releases  large  quantities  of  sulfur  and  nitrogen  ox- 
ides to  the  atmosphere.  These  compounds  are  in 
addition  to  naturally  occurring  gaseous  forms  of 
sulfur  and  nitrogen.  About  3,740,000  tons  of  sulfur 
are  released  to  the  atmosphere  each  year  by  the 
combustion  of  fossil  fuels.  If  these  acids  are  not 
neutralized  by  alkaline  substances  also  present  in 
the  atmosphere,  they  will  ultimately  fall  to  the  land 
and  waters  in  precipitation.  Acid  rain  is  not  a  new 
phenomenon  although  it  may  now  be  affecting 
large  geographic  regions.  (Woodard-USGS) 
W72-10261 


A  STATISTICAL  METHODOLOGY  FOR  PRE- 
DICTING THE  POLLUTANTS  IN  A  RIVER, 

Mississippi  State  Univ.,  State  College. 

A.  Abouel  Nour,  and  A.  Razek. 

Water  Resources  Bulletin,  Vol  8,  No  1,  p  15-23, 

February  1972.  2  fig,  3  tab,  6  ref.  OWRR  A-039- 

MISS(2). 

Descriptors:  'Statistical  models,  'Water  pollution, 
'Path  of  pollutants,  Mathematical  models,  Regres- 
sion analysis,  Water  pollution  sources,  Water  pol- 
lution effects. 
Identifiers:  'Pearl  River  (Miss). 

Accurate,  reliable,  and  sensitive  water  quality  pre- 
diction models  may  be  constructed  by  dividing  a 
natural  stream  into  independent  reaches  based  on 
physical  criteria.  Predicting  equations  of  the  water 
pollutants  are  obtained  by  regression  in  a  selected 
stream.  Water  quality  data  were  gathered  in  the 
Pearl  River,  which  flows  southwest  and  then  turns 
south  through  the  states  of  Mississippi  and  Loui- 
siana. This  evaluation  serves  as  guidelines  to  di- 
vide the  total  river  basin  into  reaches 
(subsystems).  After  subsystem  assignment,  a  step- 
wise multiple  regression  FORTRAN  program  is 
used  to  regress  the  pollutants  (dependent  varia- 
bles) for  both  time  and  space  on  their  water 
characteristics  (independent  variables).  The 
statistical  approach  provides  a  practical  tool  for 
developing  regression  equations  for  water  pollu- 
tion prediction.  (Knapp-USGS) 
W72- 10266 


THREE-DIMENSIONAL  BRANCHING-TYPE 
MODELS  OF  FLOW  THROUGH  POROUS 
MEDIA, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-10272 


ACCOUNTING  FOR  APPARATUS-INDUCED 
DISPERSION  IN  ANALYSES  OF  MISCIBLE 
DISPLACEMENT  EXPERIMENTS, 

Geological   Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10275 


CHEMISTRY  AND  OCCURRENCE  OF  CADMI- 
UM AND  ZINC  IN  SURFACE  WATER  AND 
GROUNDWATER, 

Geological    Survey,    Menlo    Park,    Calif.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-10277 


LONGITUDINAL      DISPERSION      IN      NONU- 
NIFORM FLOW, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

H.  H.  Carter,  and  A.  Okubo. 

Water  Resources  Research,  Vol  8,  No  3,  p  648- 

660,  June  1972.  11  fig,  5  tab,  12  ref.  ONR  Contract 

N000  14-67-A-0163-0006. 

Descriptors:  'Dispersion,  'Path  of  pollutants, 
'Mathematical  models,  'Non-uniform  flow, 
•Estuaries,  Unsteady  flow,  Mixing,  Diffusion, 
Turbulence,  Numerical  analysis,  Channel 
morphology,  Chesapeake  Bay,  Maryland. 
Identifiers:  'Patuxent  River  (Md). 

In  nonuniform  flow,  the  velocity  at  any  given  time 
changes  from  point  to  point  along  a  streamline. 
Such  a  flow  occurs  in  estuaries  in  which  the  cross- 
sectional  area  increases  downstream.  A  general 
solution  to  the  one-dimensional  equation  that 
describes  the  fate  of  a  pollutant  introduced  into 
such  an  estuary  does  not  exist;  only  special  solu- 
tions exist  for  various  simple  analytical  expres- 
sions for  the  longitudinal  variation  of  area  and  lon- 
gitudinal dispersion  coefficient.  Furthermore  solu- 
tions to  this  equation  are  in  terms  of  the  longitu- 
dinal dispersion  coefficient,  the  value  of  which  is 
not  determinable  a  priori.  A  peak  concentration 
model  is  applicable  to  estuaries  and  rivers  whose 
lengths  are  large  in  comparison  to  their  widths  and 
depths.  This  model  permits  the  estimation  of  the 
longitudinal  dispersion  coefficient  from  the 
geometry  of  the  system  and  from  measurements  of 
the  peak  dye  concentration  determined  by  the 
release  of  a  known  quantity  of  a  tracer  material 
such  as  rhodamine  WT.  The  geometry  need  not  be 
specified  analytically;  it  need  be  specified  only  nu- 
merically at  the  positions  of  the  peak  concentra- 
tion. The  tracer  experiments  and  the  manner  in 
which  the  longitudinal  dispersion  coefficients  are 
estimated  are  described.  A  method  for  estimating 
the  applicability  of  the  procedure  is  also 
presented.  (Knapp-USGS) 
W72- 10278 


POPULATION  DYNAMICS  OF  BENTHIC 
CHIRONOMIDAE  (DIPTERA)  IN  SUPRASL 
RIVER, 

Bialystok  Medical  Academy  (Poland). 
E.  Neidzwiecki. 

Pol  Arch  Hydrobiol.  Vol  17  No  4  p  495-508.  1970. 
Illus. 

Identifiers:  'Chironomidae,  Diptera,  Peaks,  Po- 
land, 'Population,  Seasonal,  Sewage,  'Suprasl 
River. 

The  species  composition  and  the  number  of  occur- 
rence of  benthic  Chironomidae  species  were  in- 
vestigated on  2  sections  of  Suprasl  River.  Forty- 
four  Chironomidae  spp.  were  found.  In  autumn  the 
numbers  were  several  times  greater  than  in  the 
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other  seasons;  the  larvae  number  was  greatest  in 
the  place  where  the  organic  sewage  waters  flow  in. 
Species  domination  as  well  as  maximal  numbers 
depending  on  the  kind  of  substrate  were  in- 
vestigated.--Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-10311 


RECYCLING  AND  ECOSYSTEM  RESPONSE, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10323 


WATER  POLLUTION  IN  LAKE  MICHIGAN  BY 
TRACE  ELEMENTS  FROM  POLLUTION 
AEROSOL  FALLOUT, 

Michigan  Univ.,  Ann  Arbor. 

J.  W.  Winchester,  and  G.  D.  Nifong. 

Water,  Air,  and  Soil  Pollution,  Vol  1,  No  1,  p  50- 

64,  November  1971.  1  fig,  10  tab,  25  ref.  Contract 

No.  USAEC  AT  (11-1)1705. 

Descriptors:  'Water  pollution  sources,  *Lake 
Michigan,  'Trace  elements,  'Industrial  wastes, 
'Fallout,  Air  pollution,  Path  of  pollutants, 
Copper,  Zinc,  Nickel,  Winds,  Aerosols. 

Trace  elements  which  are  strongly  associated  with 
air  pollution  sources  in  the  Lake  Michigan  basin 
may  be  contributing  significantly  to  lake  water  pol- 
lution by  an  atmospheric  fallout  route.  A  partial  in- 
ventory of  air  pollution  emissions  for  30  trace  ele- 
ments in  the  Chicago,  Milwaukee,  and  northwest 
Indiana  metropolitan  areas  is  based  on  available 
published  information.  The  inventory  is  compared 
with  actual  stream  inputs  measured  for  Zn,  Cu, 
and  Ni  and  with  estimates  of  pre-industrial  unpol- 
luted stream  inputs  for  28  elements.  The  at- 
mosphere may  now  be  a  major  source  of  Zn  in 
Lake  Michigan,  and  atmospheric  inputs  of  Cu  and 
Ni  may  also  be  considerable.  Moreover,  air  pollu- 
tion probably  exceeds  expected  unpolluted  stream 
inputs  for  many  additional  elements  in  Lake 
Michigan,  highlighting  the  need  for  more  com- 
prehensive chemical  data  to  quantify  the  evalua- 
tion. (Knapp-USGS) 
W72-10329 


REMOTE  SENSING  OF  THE  ENVIRONMENT 
AND  ECOLOGY  OF  DEVELOPING  COUN- 
TRIES, 

Smithsonian  Institution,  Washington,  D.C.  Ecolo- 
gy Program. 

For  primary  bibliographic  entry  see  Field  07B. 
W72-10335 


STORM  WATER  RUNOFF  FROM  AN  URBAN 
HIGHWAY  DRAINAGE  SYSTEM, 

District  of  Columbia  Dept.  of  Highways  and  Traf- 
fic, Washington.  Materials  Development  and 
Research  Div. 

For  primary  bibliographic  entry  see  Field  04C. 
W72-10342 


DISTRIBUTION  OF  HEAVY  METALS  IN  THE 
SEVERN, 

Bristol  Univ.  (England).  School  of  Chemistry. 
J.  Butterworth,  P.  Lester,  and  G.  Nickless. 
Marine  Pollution  Bulletin,  Vol  3,  No  5,  p  72-74, 
May  1972.  I  fig,  4  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
'Estuaries,  Sampling,  Water  pollution  sources,  In- 
dustrial wastes,  Bottom  sediments. 
Identifiers:  'Severn  Estuary  (England). 

Heavy  metal  pollution  was  surveyed  in  the  Bristol 
Channel  and  Severn  Estuary  and  on  land  around 
Bristol,  England.  Concentrations  of  zinc,  cadmi- 
um and  lead  in  water,  sediments,  seaweeds  and 
shore  animals  were  recorded  from  a  number  of 
sites  on  the  southern  shore  of  the  estuary.  Con- 
tamination is  detectable  90  miles  downstream  of 


Avonmounth,  where  the  highest  concentrations  of 
these  heavy  metals  are  found.  (Knapp-USGS) 
W72- 10345 


PREDICTING  DISTURBANCES  TO  THE  NEAR 
AND  OFFSHORE  SEDIMENTARY  REGIME 
FROM  MARINE  MINING, 

National  Oceanic  and  Atmospheric  Agency,  Tibu- 
ron,  Calif.  Marine  Minerals  Technology  Center. 
W.  C.  Ebersole. 

Water,  Air,  and  Soil  Pollution,  Vol  1,  No  1,  p  72- 
88,  November  1971. 4  fig,  41  ref. 

Descriptors:   'Water  pollution  control,  'Mining, 
'Continental  shelf,  'Sedimentation,  Excavation, 
Dredging,  Marine  geology,  Path  of  pollutants. 
Identifiers:  'Marine  mining. 

The  major  natural  forces  that  will  have  to  be  con- 
tended with  in  the  course  of  marine  mining  opera- 
tions are  defined  for  both  the  nearshore  and  the 
offshore  zones.  In  order  for  marine  mining  to  be 
non-destructive,  natural  baselines  have  to  be 
established.  To  insure  that  the  disturbances 
wrought  by  mining  are  minimal,  monitoring  of  the 
actual  operation  will  be  necessary.  The  tools  and 
techniques  for  effectively  dealing  with  these 
problems  are  discussed  and  a  pilot  program  of  in- 
vestigations is  suggested.  (Knapp-USGS) 
W72-10352 


DETECTING  TASTE  AND  ODOR  IN  DRINKING 
WATER, 

Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemis- 
try; and  Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of 
Biology. 

For  primary  bibliographic  entry  see  Field  05F. 
W72-10372 


CROSS-CONNECTION  CONTROL  AT  LOS  AN- 
GELES, 

Los  Angeles  Dept.  of  Water  and  Power,  Calif. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10373 


ARSENIC  AND  WATER  POLLUTION  HAZARD, 

Soap  and  Detergent  Association,  New  York. 

E.  S.  Pattison. 

Science,  Vol  170,  November  20,  1970,  p  870.  2  ref. 

Descriptors:  'Arsenic  compounds,  'Laundering, 
•Detergents,  Domestic  wastes,  Toxicity,  Public 
health,  Pesticides,  Water  treatment,  Waste  water 
treatment,  Water  quality  control. 

Despite  earlier  investigations  which  suggested  that 
arsenic  in  trace  amounts  in  detergents  may  be 
capable  of  producing  far-reaching  public  health 
hazards,  arsenic  is,  in  fact,  found  in  trace  amounts 
in  most  plants  and  animals.  Arsenic  in  detergents 
is  introduced  in  trace  amounts  up  to  a  maximum  of 
70  to  80  ppm,  whereas  arsenic  levels  found  in 
prawns,  shrimp,  and  bass  have  been  as  high  as 
174,  42,  and  40  ppm  respectively.  Arsenic  used  in 
detergents  exists  as  the  pentavalent  state,  ar- 
senate, rather  than  the  highly  toxic  trivalent  state, 
arsenite,  that  is  prepared  commercially  for  pesti- 
cide use.  Previous  investigations  have  indicated 
that  arsenate  is:  (1)  non-toxic  in  normal  concentra- 
tions; (2)  excreted  rapidly  largely  through  the  kid- 
neys; (3)  a  normal  food  constituent;  and  (4) 
possibly  responsible  for  performing  some  unk- 
nown physiological  function.  Moreover,  wash- 
waters  using  compounds  containing  80  ppm  of  ar- 
senic, the  highest  level  found,  would  contain  less 
than  0.15  ppm  arsenic,  about  25%  of  the  average 
daily  intake.  Although  usage  of  arsenical  pesti- 
cides by  industry  and  agriculture  may  constitute  a 
public  health  hazard,  use  of  laundry  products  con- 
taining the  harmless  arsenate  does  not.  (See  also 
W72-10398)  (Lowry-Texas) 
W72-10397 


ARSENIC  AND  WATER  POLLUTION  HAZARD, 

Novo  Enzyme  Corp.,  Mamaroneck,  N.Y. 


I.V.Sollins. 

Science,  Vol  170,  November  20, 1970,  p  871. 4  ref. 

Descriptors:     'Laundering,    'Domestic    wastes, 
'Enzymes,     'Arsenic    compounds,    Detergents, 
Phosphates,  Potable  water,  Public  health.  Toxici- 
ty, Pesticides,  Waste  water  treatment. 
Identifiers:  'Trace  contaminants. 

In  the  manufacture  of  enzymes  for  use  in  laundry 
detergents,  the  only  arsenic  present  is  that  in- 
troduced as  trace  contaminants  in  sodium  chloride 
and  other  common  salts  used  to  precipitate  the  en- 
zymes from  the  fermentation  liquid,  and  used  also 
as  carriers  or  bulkers.  Total  arsenic  content  of 
Novo  Corporation's  Alcalase  has  been  established 
by  an  independent  laboratory  as  50  ppb.  When 
mixed  with  detergent,  the  mixture  contains  0.5  ppb 
(from  the  arsenic  contribution  of  the  Alcalase 
alone),  and  when  mixed  with  water  in  the  wash,  ar- 
senic concentration  falls  to  1  part  in  2  x  1012.  The 
greatest  amount  of  the  arsenic  measured  previ- 
ously by  Angino  et  al.  was  contributed  by  the 
phosphate,  not  the  enzymes.  Finally,  all  of  the  ar- 
senic present  in  detergents  is  of  the  arsenate,  non- 
toxic form,  and  no  danger  of  contamination  or  tox- 
icity exists  from  this  form,  especially  in  the  minute 
concentrations  found  in  washwaters.  (See  also 
W72-10397)  (Lowry-Texas) 
W72-10398 


THE    EFFECT   OF   FARM    WASTES    ON   THE 
POLLUTION  OF  NATURAL  WATERS, 

Wisconsin  Univ.,  Madison;  and  Marathon  County 
Center,  Wausau,  Wis. 

S.  A.  Witzel,  N.  E.  Minshall,  E.  McCoy,  R.  J. 
Olsen,  and  K.  T.  Crabtree. 
Paper  No.  69-428  presented  at  the  1969  Annual 
Meeting,  American  Society  of  Agricultural  En- 
gineers at  Purdue  University,  W.  Lafayette,  Indi- 
ana. June  22-25,  1969.  24  p,  2  fig,  4  tab,  14  ref.  Pro- 
ject No.  OWRR  B-004-WIS  (12). 

Descriptors:  'Farm  wastes,  'Groundwater, 
'Nutrients,  'Water  pollution,  Nitrates,  Nitrites, 
Potassium,  Phosphorus,  Wells,  Supplemental  ir- 
rigation, Fertilizers,  Fishkill,  Eutrophication. 
Identifiers:  'Groundwater  pollution,  Well  con- 
tamination. Algal  growth,  Deoxygenation. 

Natural  surface  waters  are  subject  to  enrichment 
with  the  plant  nutrients  N,  P,  and  K,  and  subsur- 
face waters  are  often  subject  to  pollution  with 
nitrate  and  nitrite  nitrogen.  A  study  was  begun  in 
1963  to  determine  the  sources  and  amounts  of 
plant  nutrient  losses  from  agricultural  operations 
and  to  locate  any  health  hazards  that  may  result 
from  the  disposal  of  farm  animal  wastes.  Nutrient 
losses  in  the  base  flow  of  southwestern  Wisconsin 
streams  during  the  period  of  high  winter  runoff 
totaled  only  25%  as  much  N  and  K  and  10%  as 
much  P  as  in  the  surface  runoff.  Heavy  manure  ap- 
plications in  the  vicinity  of  farm  buildings  or  large 
feedlot  operations  can  result  in  dangerously  high 
nitrate  concentrations  in  farm  wells.  Heavy  sup- 
plemental irrigation  combined  with  heavy  nitrogen 
fertilizer  application  may  result  in  an  increase  in 
the  nitrates  in  ground  water.  Heavy  annual  appli- 
cations of  manure  and/or  fertilizer  to  large  land 
masses  which  allow  more  than  13.5  lb.  per  acre  of 
nitrogen  to  pass  beyond  the  root  zone  could  raise 
the  groundwater  to  the  toxic  level  of  nitrates,  as- 
suming that  all  the  nitrogen  reaches  the  ground- 
water and  that  the  aquifer  is  static.  (Dorland-Iowa 
State) 
W72-10430 

5C.  Effects  of  Pollution 


POLLUTION  OF  A  STREAM  IN  NEWFOUN- 
DLAND: EFFECTS  ON  INVERTEBRATE  FAU- 
NA, 

Memorial  Univ.   of  Newfoundland,   St.  John'*. 
Dept.  of  Biology. 
1  R    Picks vincc 

Biol  Conserv.  Vol.  3,  No.  4,  p.  264-268,  1971.  IUus. 
Map. 
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Identifiers:  Canada,  Chironomids,  Crustaceans, 
Wildlife,  Insects,  'Invertebrates,  Leech,  'New- 
foundland, Oligochaetes,  Planarians,  'Water  pol- 
lution effects. 

The  deterioration  of  the  invertebrate  fauna  of  a 
stream  in  St.  John's,  Newfoundland,  is  described 
and  discussed.  In  1969,  5  sampling  stations  were 
selected  along  the  length  of  the  stream.  At  Station 
1  (farthest  upstream)  the  fauna  was  approximately 
normal  although  it  was  low  in  crustaceans,  planari- 
ans, and  non-dipterous  insects,  and  high  in 
chironomids.  At  Station  5  (farthest  downstream) 
the  fauna  consisted  entirely  of  oligochaetes  with  a 
small  percentage  of  chironomids.  In  1970  some 
leeches  had  become  established  at  Station  S,  in- 
dicating a  slight  improvement  in  the  condition  of 
the  stream. --Copy right  1972,  Biological  Abstracts, 
Inc. 
W72-09828 


ON  THE  QUESTION  OF  THE  INTRODUCTION 
OF  PURIFIED  WASTE  WATER  IN  LAKES, 

Eidgenoessische         Technische         Hochschule, 

Kastienbaum  (Switzerland).  Hydrobiology  Lab. 

R.  Gaechter. 

Schweiz  Z  Hydrol.  Vol  33,  No  1,  p73-84.  1971.  II- 

lus.  English  summary. 

Identifiers:   Plant  growth,    'Lakes,   Stimulation, 

•Waste  water  disposal,  'Water  pollution  effects. 

A  comparison  between  the  actual  influx  of  P  and 
the  maximum  load  a  lake  can  tolerate  shows  that 
the  P  run-off  from  the  soil  endangers  even  the 
large  lakes  at  the  foot  of  the  Alps.  It  is  therefore  an 
absolute  necessity  that  the  treatment  for 
phosphate  removal  be  introduced  not  only  in 
wastewater  purification  plants  along  the  shores  of 
lakes  but  also  in  the  entire  catchment  area.  Even 
after  phosphate  precipitation,  municipal  waste- 
water still  contains  so  much  P  that  it  can  sustain 
considerable  primary  production,  at  least  locally. 
An  attempt  was  made  to  determine  at  which  depth 
in  the  lake  the  purified  wastewater  no  longer  had 
any  direct  stimulating  effect  on  plant  growth.  It 
was  found  that  growth  can  most  probably  be  im- 
peded during  summer  stagnation  if  the  purified 
wastewater  is  discharged  not  on  top  of  the 
trophogenic  layer,  but  be  introduced  at  a  particular 
depth.  This  depth  is  characterized  by  the  fact  that 
only  5%  of  the  surface  intensity  of  the  deepest 
penetrating  rays  can  still  be  measured.  Since  exact 
optical  examinations  were  carried  out  in  relatively 
few  lakes,  a  correlation  was  sought  between  the 
required  stratification  depth  and  transparency  by 
secchi  disk.  The  general  values  obtained  were  ap- 
plied to  a  hypothetical  practical  example-Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-09836 


OBSERVATIONS  ON  BACTERICIDAL  PRO- 
PERTIES OF  DIGESTED  SEWAGE  SLUDGE, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
J-A.  E.  Molina,  O.  C.  Braids,  and  T.  D.  Hinesly. 
Environmental  Science  and  Technology  Vol.  6, 
No.  5,  May  1972,  p  448-450, 1  fig,  4  tab,  14  ref . 

Descriptors:  'Sludge  digestion,  'Coliforms,  'Tox- 
icity, Inhibition,  Metabolism,  Heavy  metals, 
Nutrients,  Proteins,  Chelation,  Waste  water  treat- 
ment, Water  pollution  effects,  Public  health. 

Laboratory  investigations  using  Escherichia  coli 
ATCC  11775  and  other  fecal  organisms  demon- 
strated the  toxicity  of  sewage  sludge  digested  in 
the  laboratory  to  the  various  microorganisms. 
Eight  distinctive  coliform  strains  taken  from  a 
sludge  sample  were  isolated  and  maintained  in  lac- 
tose broth.  Following  one  transfer,  six  strains  sur- 
vived reintroduction  into  autoclaved  digested 
sludge,  but  two  were  killed.  After  several  transfers 
in  lactose  broth,  the  sludge  was  toxic  to  all  the 
coliform  organisms.  Further  investigations  demon- 
strated that  the  liquid  phase  rather  than  the  solid 
phase  of  the  digested  sludge  contained  the  toxic 
agent.  Of  a  variety  of  possible  toxicity  sources, 
proteins,  parasitic  relationships,  competition  for 


nutrition,  and  antibiotics  were  ruled  out.  As  yet, 
the   actual   cause   of   the   bactericidal   effect   of 
digested  sewage  sludge  has  not  been  determined. 
(Lowry-Texas) 
W72-09847 


ENVIRONMENTAL  LAW-LANDFILL  PERMIT 
REQUIREMENTS -THE       CORPS       OF       EN- 
GINEERS DOES  AN  ABOUT  FACE  (ZABEL  V. 
TABB,  430  F.2D  199  (STH  CIR.  1970)), 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09907 


FAUNAL  AND  ECOLOGICAL  OBSERVATIONS 

ON    THE    ANIMAL    POPULATIONS    OF    THE 

KARSTIC  SWAMP  PIETRA  ROSSA  (MONFAL- 

CONE):  PART  2.  (IN  ITALIAN), 

Padua  Univ.  (Italy).  Istituto  di  Biologia  Anim. 

G.  Marcuzzi,  and  A.  M.  Lorenzoni. 

Vie  Milieu  Ser  C  Biol  Terr.  Vol  21,  No  1,  p  1-58. 

1970.  Illus.  Maps.  English  summary. 

Identifiers:     'Animal     populations,     Cladocera, 

Copepoda,    Fauna,    Insects,    Italy,    Ostracoda, 

Pietra  Rossa,  'Swamps,  Vegetation. 

The  general  geographical,  geomorpological  and 
vegetational  characteristics  are  described  for 
Pietra  Rossa,  a  karstic,  eutrophic  swamp  of 
Northern  Italy,  where  zoological  collecting  was 
carried  out  in  spring  and  summer  (1943)  and  in  au- 
tumn (1945).  The  composition  of  the  limine  com- 
munities, both  lotic  and  lenitic  was  calculated  for 
Entomostraca  (Cladocera,  Ostracoda  and 
Copepoda)  and  aquatic  insects.  There  were  about 
18  spp.  of  Cladocera,  5  of  Ostracoda,  17  of 
Copepoda,  and  at  least  52  of  insects.  For  each  spe- 
cies the  autoecological  characteristics  are 
described.  Finally,  a  comparison  is  made  between 
the  biological  conditions  present  at  Pietra  Rossa 
and  those  of  analogous  environments,  both  in  Italy 
and  in  other  European  countries.  Several  species 
are  new  for  Italy  and  a  still  greater  number  for 
Venezia  Giulia;  these  species  can  be  considered  as 
stenotopes. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-09919 


NITRILOTRIACETIC    ACID:    A    LITERATURE 
SURVEY, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09926 


STATUS  OF  THE  STRIPED  BASS,  IN  THE 
DELAWARE  RIVER, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
M.E.Chittenden,  Jr. 

Chesapeake  Sci.  Vol  12  No  3  p  131-136. 1971.  Illus. 
Identifiers:  'Bass,  'Delaware  River,  Morone  sax- 
atilis,  Spawning,  'Water  pollution  effects. 

The  Delaware  River  was  historically  an  important 
spawning  and  nursery  area  for  striped  bass,  par- 
ticularly in  and  near  tidal  fresh  water.  Collections 
of  fishes  throughout  the  freshwater  sections  from 
1963  to  1966  by  techniques  that  included  continu- 
ously fishing  traps  and  large  and  small  meshed 
seines  contained  no  striped  bass,  and  few 
specimens  were  collected  in  rotenone  surveys 
from  1960  to  1962.  Gross  population  of  the  tidal 
freshwater  area  has  destroyed  its  potential  as  a 
spawning  and  nursery  area,  has  resulted  in  the  vir- 
tual extirpation  of  the  striped  bass  from  there  and 
upstream  waters,  and  is  the  probable  cause  of  the 
decline  in  abundance  of  this  species  in  the 
Delaware  River.  Major  restoration  of  striped  bass 
would  occur  if  pollution  is  decreased  so  that  the 
tidal  freshwater  section  can  resume  its  former  im- 
portance as  a  spawning  and  nursery  area.-Copy- 
right  1972,  Biological  Abstracts,  Inc. 
W72-09930 


CARCINOGENS  IN  THE  SEWAGE  OF 
PETROLEUM-PROCESSING  FACTORIES, 

Z.  P.  Fedorenko. 

Identifiers:  Benzanthrene,  'Carcinogens,  Oil, 
Benzpyrene,  Sewage,  'Water  pollution,  Industrial 
plants,  'Industrial  wastes. 

The  contamination  of  the  sewage  of  a  petroleum- 
processing  plant  by  carcinogenic  substances  was 
studied.  The  content  of  3,4-benzpyrene  (I)  was 
0.49-292.9  microgram.  The  concentration  of  1,12- 
benzpyrene  (II)  was  from  13.3  to  351.2  microgram. 
The  inadequate  effectiveness  of  the  plant's  purifi- 
cation equipment  caused  a  flow  of  the  car- 
cinogenic substances  from  its  sewage  into  open  in- 
land waters.  The  conentration  of  I  in  the  bottom 
deposits  was  23-5753.8  microgram/kg  and  that  of  II 
reached  7200.0  microgram/kg.  Other  carcinogenic 
hydrocarbons  found  included  1,2-benzanthrene, 
12,3,4-dibenzanthrene  and  similar  compounds  of 
the  aromatic  series. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-09933 


IMPACT  OF  FARM  ANIMAL  PRODUCTION 
AND  PROCESSING  ON  THE  TOTAL  ENVIRON- 
MENT, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

E.  P.  Taiganides,  and  R.  L.  Stroshine. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  95-98.  1  fig,  7  tab,  13  ref. 

Descriptors:  'Farm  wastes,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand,  Odor,  Waste 
water  (Pollution),  'Environmental  effects. 
Identifiers:  'Animal  waste  impact,  Odor  nuisance, 
Soil  oxygen  demand. 

A  long-term  study  under  the  auspices  of  the 
Agricultural  Pollution  Control  Research  Laborato- 
ry at  Ohio  State  University  will  attempt  to 
delineate  the  full  impact  of  the  world  farm  animal 
industry,  from  birth  to  the  point  of  consumption, 
ultimate  use,  or  death  by  decay,  on  the  quality  of 
the  natural  environment.  The  impact  from  the 
production  of  animals  on  USA  farms  was  deter- 
mined by  using  animal  population  figures  from  the 
1969  U.S.  Agricultural  Statistics.  Depending  on  the 
geographic  region,  various  assumptions  were 
made  as  to  the  amounts  of  manure  which  could 
reasonably  be  expected  to  be  discharged  into  natu- 
ral water  bodies  or  disposed  on  land  or  into  air 
resources.  Assumptions  on  percentage  of  animals 
in  total  confinement,  pasture  or  partial  confine- 
ment were  made  to  facilitate  estimates  of  water  ru- 
noff and  land  disposal.  Odor  nuisance  could  only 
be  evaluated  in  qualitative  terms  by  making  as- 
sumptions on  the  extent  of  urbanization  at  each  of 
the  six  geographic  regions.  A  quantitative  value 
for  the  impact  of  by-products  and  wastes  from 
animal  industries  on  the  natural  environment  was 
obtained  using  BOD,  COD,  fertility  nutrients, 
volatile  solids,  SOD  (Soil  Oxygen  Demand)  and 
physical  quantities.  An  attempt  was  made  to  com- 
pare these  values  with  values  from  other  basic  in- 
dustries, such  as  car  manufacturing  and  some 
chemical  industries.  (See  also  W72-09940)  (Bundy- 
Iowa  State) 
W72-09965 


BOD    ANALYSIS   OF   SWINE   WASTE   AS   AF- 
FECTED BY  FEED  ADDITIVES, 

North  Carolina   State   Univ.,   Raleigh.   Dept.  of 

Biological  and  Agricultural  Engineering. 

J.  D.  Ariail,  F.  J.  Humenik,  and  G.  J.  Kriz. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  180-182.  8  fig,  3  ref. 

Descriptors:  'Farm  wastes.  Swine,  Biochemical 
oxygen  demand,  Copper,  Zinc,  Sewage,  Lagoons, 
Analytical  techniques,  Feeds. 
Identifiers:  'Feed  antibiotics. 
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The  effects  of  feed  antibiotic,  copper  and  zinc 
concentrations,  and  sample  dilution  upon  the  stan- 
dard BODS  analysis  for  swine  wastes  were  in- 
vestigated. Analyses  were  made  on  swine  feces, 
lagoon  influent  and  lagoon  effluent.  Antibiotic 
concentrations  in  the  swine  waste  were  found  by 
modifying  the  AOAC  (1965)  microbiological 
method  for  the  assay  of  chlortetracycline  in  animal 
feeds.  The  copper  and  zinc  concentrations  of 
digested  samples  were  determined  with  an  atomic 
absorption  spectrophotometer.  The  amount  of 
each  inhibitory  substance  present  in  the  BOD  bot- 
tle for  the  various  sample  dilutions  was  deter- 
mined. The  amount  of  metal  or  antibiotic  present 
was  related  to  the  amount  of  organics.  Therefore 
all  BOD  dilutions  that  result  in  an  acceptable  ox- 
ygen depletion  have  similar  concentrations  of  or- 
ganics and  inhibitory  substances.  Recommenda- 
tions presented  for  the  selection  and  determination 
of  the  most  reliable  BOD5  data  for  animal  waste 
are  different  from  commonly  accepted  criteria  for 
obtaining  the  statistically  best  BODS  results  for 
domestic  and  industrial  wastewater.  The  mem- 
brane filter  technique  outlined  in  Standard 
Methods  for  the  determination  of  the  fecal 
streptococcus  content  of  sewage  and  animal  waste 
is  superior  to  the  membrane  filter  technique  utiliz- 
ing Bacto-KF  streptococcus  broth.  (See  also  W72- 
09940)  (Bundy-Iowa  State) 
W72-09989 


PORCINE     ENTEROVIRUS     SURVIVAL     AND 
ANAEROBIC  SLUDGE  DIGESTION, 

Illinois  Univ.,  Urbana.  Dept.  of  Microbiology;  and 

Illinois    Univ.,    Urbana.    Dept.    of    Veterinary 

Pathology  and  Hygiene. 

R.  C.  Meyer,  F.  C.  Hinds,  H.  R.  Isaacson,  and  T. 

D.  Hinesly. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p  183-184. 2  fig,  1  tab,  6  ref. 

Descriptors:    'Farm    wastes,    Sludge    digestion, 
Viruses,  Swine,  Anaerobic  digestion. 

Little  information  is  available  on  the  effect  of 
anaerobic  sludge  digestion  upon  viruses.  Labora- 
tory anaerobic  digesters  of  1  liter  capacity  were  set 
up  in  duplicate  employing  sludge  obtained  from 
the  local  municipal  sewage  treatment  plant.  The 
digesters  were  monitored  and  upon  stabilization 
after  4  to  5  days,  they  were  seeded  with  100  ml.  of 
a  virus  suspension  containing  10  deg  PFU/ml.  of  a 
swine  enterovirus.  At  time  intervals  ranging  from 
1/2  hr.  to  12  days  25  ml.  samples  were  withdrawn 
from  each  digester  and  pooled.  The  presence  of  in- 
fectious virus  in  the  respective  samples  was  deter- 
mined by  the  capacity  of  a  20  ml.  volume,  upon 
oral  administration,  to  infect  10-14  day  old  germ- 
free  piglets.  Fecal  samples  were  collected  from 
each  pig  twice  a  day  (A.M.  and  P.M.)  on  the  3rd 
and  4th  day  post  challenge  and  pooled.  Possible  in- 
fection of  piglets  by  the  indicator  virus  was  deter- 
mined by  standard  virologic  procedures  employing 
diploid  porcine  kidney  cell  cultures.  Virus,  when 
recovered  from  the  piglets  was  identified  by 
serologic  procedures  as  the  test  agent.  Virus  could 
not  be  detected  or  demonstrated  by  pig  challenge 
after  the  4th  day  in  the  anaerobic  digesters.  (See 
also  W72-09940)  (Bundy-Iowa  State) 
W72-09990 


EFFECT  OF   MANURE   HANDLING   SYSTEMS 
ON  PLANT  NUTRIENT  CYCLING, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
R.  F.  Hensler,  W.  H.  Erhardt,  and  L.  M.  Walsh. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971 .  p  254-257, 6  tab,  4  fig,  7  ref. 

Descriptors:  *Farm  wastes,  *Fertilization,  'Crop 
response,  Aeration,  Farm  lagoons,  Nutrients,  Cat- 
tle. 
Identifiers:  Plant  nutrient  cycling. 


Fresh,  fermented  (stacked),  aerobic  liquid  and 
anaerobic  liquid  cattle  manure  handling  systems 
were  compared  with  regard  to  plant  nutrient 
utilization  by  corn.  In  greenhouse  studies,  dry 
matter  yields  and  recovery  of  nitrogen, 
phosphorus,  and  potassium  were  about  the  same 
for  fresh,  fermented,  and  anaerobic  liquid 
systems,  but  were  significantly  less  for  the  aerobic 
liquid  system.  Total  corn  yields  and  recovery  of 
nitrogen  and  phosphorus  were  not  greatly  affected 
by  oat  straw  and  wood  shavings  bedding  rates  up 
to  8%,  but  at  the  16%  rate,  yields  and  nitrogen 
recovery  generally  were  significantly  lower.  Re- 
gardless of  the  handling  method,  manure  increased 
corn  yields  in  field  studies.  Yield  increases  were 
greatest  for  fermented  and  anaerobic  liquid 
manure  applied  in  the  spring.  Runoff  losses  of 
total  nitrogen  ranged  from  3  to  24  pounds  per  acre 
annually  for  winter  applied  manure  as  compared  to 
about  3  pounds  per  acre  for  non-manured  soil  and 
spring-applied  manure.  The  concentration  of 
nutrients  in  the  runoff  was  greater  from  the  sod 
compared  to  the  fallow  soils  and  greater  for  fertil- 
izer compared  to  manure  treatments.  (See  also 
W72-09940)  (Schmitt-Iowa  State) 
W72-10011 


RECYCLING  BROILER  HOUSE  LITTER  ON 
TALL  FESCUE  PASTURES  AT  DISPOSAL 
RATES  AND  EVIDENCE  OF  BEEF  COW 
HEALTH  PROBLEMS, 

Department  of  Agriculture,  Watkinsville,  Ga. 
For  primary  bibliographic  entry  see  Field  05G. 
W72- 10031 


COASTAL  INDUSTRIAL  DEVELOPMENT, 

Dow  Chemical  Co.,  Freeport,  Tex. 

P.  D.  Ludwig. 

In:  Proceedings  of  the  Coastal  Land  Resources 

Conference,  June  16-17,  1970,  Galveston,  Texas 

Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 

Sea  Grant  Program,  September,  1970,  p  39-43. 

Descriptors:  'Coasts,  'Industries,  'Economic 
feasibility,  Chemical  industry,  Environment, 
Ecosystems,  Texas. 

Identifiers:  Coastal  region,  Industrial  develop- 
ment. 

Coastal  areas  offer  the  potential  for  industrial 
development  ranging  from  huge  industrial  com- 
plexes to  tiny  catfish  farms.  Along  the  Texas 
coast,  for  example,  the  chemical  industry  has 
created  huge  complexes  in  order  to  avail  itself  of 
particular  coastal  resources  like  natural  gas,  oyster 
shell,  and  salt  water.  Another  advantage  offered 
by  coastal  areas  is  that  they  represent  some  of  the 
most  complex  ecosystems  in  existence  and  thus 
make  ideal  areas  for  evaluating  the  impact  of,  say, 
a  new  pesticide  on  the  biosphere.  For  example, 
Dow  Chemical  recently  undertook  a  study  in  a 
Texas  marsh  habitat  to  evaluate  the  effectiveness 
of  a  new  insecticide  on  the  salt-marsh  mosquito 
and  to  determine  the  persistence  of  residues 
resulting  from  the  application.  The  gross  effects  of 
the  insecticide  on  marine  and  terrestrial  fauna  nor- 
mally living  in  the  intensive  mosquito-breeding 
areas  also  were  evaluated.  Included  in  this  evalua- 
tion were  many  non-target  species  like  birds,  fish, 
crabs,  oysters,  shrimp,  spiders,  and  insects  other 
than  mosquitoes.  These  studies  also  helped 
develop  sampling  and  analytical  techniques.  (See 
also  W72-10040)  (Settle-Wisconsin) 
W72-10047 


THE  COASTAL  INTERFACE, 

Bureau  of  Commercial  Fisheries  Galveston,  Tex. 

Biological  Lab. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-10052 


A   STUDY   OF  SIXTEEN   ELEMENTS   IN   THE 
KIDNEY    AND   GENITAL   ORGANS   OF   LYM- 
NAEA  STAGNALIS  L.  (THE  POND  SNAIL), 
Vrije     Universiteit,     Amsterdam     (netherlands). 
Dept.  of  Zoology. 


N.  Spronk,  F.  G.  Brinkman,  R.  J.  Van  Hoek,  and 
D.L.  Knook. 

Comparative  Biochemistry  and  Physiology,  Vol. 
38A,  p  387-405,  1971.  3  fig,  6  tab,  40  ref. 

Descriptors:  'Biochemistry,  'Animal  physiology, 
'Metals,  'Snails,  'Mollusks,  Chemical  analysis. 
Aluminum,  Bromine,  Chlorine,  Copper,  Gold, 
Magnesium,  Manganese,  Molybdenum,  Potassi- 
um, Sodium,  Strontium,  Zinc,  Neutron  activation 
analysis. 

Identifiers:  Antimony,  Tin,  Vanadium,  Lymnaea 
spp.,  Kidneys,  Genital  system,  Gamma  spectrum 
analysis. 

Al,  Au,  Br,  CI,  Cu,  K,  Mg,  Mn,  Mo,  Na,  Sb,  Sr. 
Sn,  V,  and  Zn  were  demonstrated  in  parts  of  the 
gonadal  system  of  Lymnaea  stagnalis.  Except  for 
Sr  and  Al,  these  elements  were  also  present  in  the 
kidney.  Several  organs  were  seen  to  possess  a 
specific  elemental  composition.  Al  is  present  in 
large  quantities  in  the  eggs,  Br  in  the  pars  contorta, 
and  Mn  in  the  albumen  gland.  The  egg  capsule  con- 
tains relatively  low  quantities  of  Mg  and  Mn.  In 
the  albumen  gland  Mg  was  not  detectable.  This 
phenomenon  is  correlated  with  the  galactose-glu- 
cose  metabolism  in  this  organ.  The  kidney,  eggs, 
egg  capsule,  and  ovotestis  contain  low  quantities 
of  Mn.  The  Na/Cl  ratio  varies  per  tissue. 
(Svensson-Washington) 
W72-10058 


MARINE  FOULING  ORGANISMS:  NATURAL 
ATTRACTANTS  AND  REPELLENTS, 

City  of  Hope  National  Medical  Center,  Duarte, 
Calif. 

J.  S.  Kittredge. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  106,  $3.00  in  paper  copy, 
$0.95  in  microfiche. 

Descriptors:  'Repellents,  'Attractants,  'Oil  pollu- 
tion, Fouling,  Crabs,  Analytical  techniques,  Water 
pollution  effects,  Mollusks,  Bioindicators. 
Identifiers:  'Chemoreception,  'Marine  fouling  or- 
ganisms, 'Pheromones,  Chemical  attractants, 
Chemical  repellents,  Crab  physiology,  Cancer 
spp.,  Neurology,  Pachygrapsus  spp.,  Aplysia  spp. 

Marine  organisms  probably  depend  primarily  on 
chemoreception  for  the  location  of  food,  sexual 
partners,  and  a  hospitable  environment.  Thus  any 
pollution  that  interrupts  this  information  flow  can 
as  effectively  deplete  a  population  as  a  physiologi- 
cally lethal  compound,  and  probably  at  much 
lower  concentrations.  Chemical  characterizations 
of  the  sex  pheromones  of  crabs  and  physiology  of 
their  response  to  these  pheromones  were  studied. 
A  new  bioassay  for  pheromone  activity  was 
developed.  The  effects  of  oil  pollution  on 
chemoreception  were  studied.  A  large  number  of 
replicates  demonstrated  that  at  one  dilution  the 
'pollutant',  an  undetermined  small  amount  of  the 
water  soluble  fraction  of  a  crude  oil,  completely 
destroys  the  normal  response  of  crabs  to  food 
stimuli.  At  a  lower  dilution  the  ability  to  respond  to 
the  sex  pheromone  is  lost.  Attempts  to  identify 
natural  repellents  were  futile.  (Svensson-Washing- 
ton) 
W72-10059 


A  FIELD  TRIAL  WITH  THE  MOLLUSCICIDE 
FRESCON  FOR  CONTROL  OF  LYMNAEA 
PEREGRA  MUELLER,  SNAIL  HOST  OF 
DIPLOSTOMUM  SPATHACEUM  (RUDOLPHI), 

Shell  Research  Ltd.,  Sittingbourne  (England). 

N.  O.  Crossland,  A.  J.  A.  Pearson,  and  M.  S. 

Bennett. 

Journal  of  Fish  Biology,  Vol.  3,  p  297-302,  1971. 1 

fig,  4  tab,  7  ref. 

Descriptors:  'Chemcontrol,  'Molluscicides, 
'Parasitism,  'Fish  parasites,  Pesticides,  Snails, 
Rainbow  trout,  Sticklebacks,  Application 
methods,  Rates  of  application,  Water  pollution 
sources,  Water  pollution  effects,  Pest  control, 
Pesticide  toxicity,  Fish  kill,  Lethal  limit. 
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Identifiers:  *Frescon,  *N-tritylmorpholine,  Lym- 
naea  spp,  Diplostomum  spp,  Gasterosteus  spp, 
Satmospp. 

Larval  stages  of  the  parasite  Diplostomum 
spatheceum  cause  blindness  in  rainbow  trout 
Salmo  gairdneri.  The  adult  parasite  is  found  in  the 
intestine  of  various  species  of  gulls,  and  larval 
stages  are  found  in  various  species  of  snails  be- 
longing to  the  genus  Lymnaea.  A  field  trial  was 
carried  out  at  Lodge  Reservoir,  Essex,  to  test  the 
effectiveness  of  chemical  control  of  the  snail  L. 
peregra.  The  molluscicide  Frescon  was  applied  in 
the  first  instance  to  the  whole  reservoir  to  give  a 
concentration  of  0.025  mg/1  or  a  second  treatment 
only  the  periphery  of  the  lake  was  sprayed  to  a 
distance  of  5  m  from  the  banks  to  give  a  concentra- 
tion of  0.1  mg/1.  Laboratory  tests  indicated  that 
the  dose  range  of  0.01-0.1  mg/1  is  critical.  No  L. 
peregra  were  found  in  samples  taken  10  days  after 
the  second  application  of  Frescon  and  it  is  con- 
cluded that  this  snail  had  been  virtually  eliminated 
from  the  reservoir.  No  mortality  of  trout  was  ob- 
served. Some  sticklebacks,  Gasterosteus  acu- 
leatus,  were  killed,  and  this  may  be  attributable  to 
uneven  distribution  of  molluscicide  near  the  mar- 
gin of  the  reservoir.  There  were  no  apparent  side 
effects  on  aquatic  invertebrates  or  other  wildlife. 
Five  months  after  treatment  some  repopulation  of 
the  shoreline  by  L.  peregra  was  observed,  and  ap- 
plications of  Frescon  may  need  to  be  repeated  dur- 
ing the  season  to  maintain  an  effective  level  of 
control.  However,  where  snail  pests  are  confined 
mainly  to  the  margin  of  such  bodies  of  water, 
peripheral  treatment  may  be  effective  and  would 
be  relatively  inexpensive.  (Svensson-Washington) 
W72-10060 


ANOZIA  AND  SODIUM  LOSS  ASSOCIATED 
WITH  THE  DEATH  OF  BROOK  TROUT  AT 
LOW  PH, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Biology. 

R.  K.  Packer,  and  W.  A.  Dunson. 

Comparative  Biochemistry  and  Physiology,  Vol. 

41A,  p  17-26,  1972.  5  fig,  17  ref.  NSF  GB  16653. 

Descriptors:  *Acid  mine  water,  *Acid  streams, 
•Fish  physiology,  Mine  drainage,  Acidic  water, 
Liquid  wastes.  Waste  water  pollution,  Water  pol- 
lution sources,  Water  pollution  effects,  Brook 
trout,  Salinity. 

Identifiers:  *Anoxia,  Monk  regulation,  *Acid  pol- 
lution, Salvelinus  spp. 

Conditions  of  low  pH  are  encountered  in  many 
streams  in  Pennsylvania  and  in  other  areas  due  to 
natural  bog  conditions,  industrial  effluents,  or 
because  of  pollution  by  acid  mine  drainage.  The 
effects  were  studied  of  such  low  pH  environments 
on  fish.  Brook  trout  exposed  to  pH  2-3.5  (HC1) 
showed  a  considerable  decrease  in  or  a  complete 
inhibition  of  02  consumption  prior  to  death.  Death 
from  anoxia  caused  by  KCN  occurred  in  about  the 
same  time  as  death  caused  by  exposure  to  very 
lowpH  (2.0  HC1).  At  low  pH,  trout  suffered  a  mas- 
sive loss  of  Na  prior  to  death.  The  rate  of  net  Na 
loss  was  inversely  related  to  survival  time.  A 
saline  medium  (150mM  NaCl)  had  a  protective  ef- 
fect, prolonging  the  life  of  trout  at  pH  3.25,  but  not 
at  pH  2.00.  The  toxicity  of  H2S04  (pH  3.25)  was 
less  than  HC1  of  the  same  pH.  Acid  mine  water 
was  less  toxic  to  brook  trout  than  was  H2S04. 
Despite  differences  in  toxicity  os  solutions  of  HCI, 
H2S04  and  mine  acid,  survival  time  can  be  accu- 
rately predicted  if  the  rate  of  net  Na  loss  is  known. 
The  lethal  effect  of  these  acids  appears  to  be  due 
to  inhibition  of  02  uptake  and  to  a  large  increase  in 
net  Na  loss.  (Svensson-Washington) 
W72- 10062 


THE  COMPARISON  OF  TOTAL  MERCURY 
LEVELS  IN  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  FROM  AN  OLIGOTROPHIC 
LAKE  AND  AN  EUTROPHIC  LAKE, 

Michigan   State   Univ.,    East   Lansing.    Inst.,   of 

Water  Research. 

F.  M.  D'ltri,  C.  S.  Annett,  and  A.  W.  Fast. 


Research  Report  (1971)  24  p,  4  fig,  1  tab,  24  ref. 
OWRRA-051-MICH(2). 

Descriptors:  *Mercury,  'Waste  assimilative 
capacity,  Water  pollution,  Rainbow  trout, 
Oligotrophy,  Eutrophication,  Water  quality,  Ab- 
sorption, Fish  physiology. 

Identifiers:  *01igotrophic  lake  water,  'Eutrophic 
lake  water,  'Mercury  levels  in  fish,  Salmo  spp. 

The  total  mercury  levels  of  rainbow  trout  (Salmo 
gairdneri)  taken  from  an  oligotrophic  and  an 
eutrophic  lime  sink  lake  have  been  determined  by 
flameless  atomic  absorption  methods.  The  data 
show  that  mercury  levels  in  fish  from  the 
oligotrophic  lake  are  significantly  higher  than 
those  in  the  fish  from  the  eutrophic  lake.  The 
average  total  mercrry  concentration  in  fish  from 
the  oligotrophic  lake  was  0.17  mg/kg,  while  the 
average  in  fish  from  the  eutrophic  lake  was  0.07 
mg/kg.  Moreover,  since  these  lakes  receive  very 
little  land  runoff  and  are  located  in  a  remote  un- 
developed natural  area  of  Michigan,  it  is  assumed 
that  airborne  fallout  of  mercury  probably  accounts 
for  the  mercury  levels  that  were  found.  (Svensson- 
Washington) 
W72- 10063 


EFFECT  OF  TEMPERATURE  ON  RATE  OF 
PASSAGE  OF  FOOD  THROUGH  THE  ALIMEN- 
TARY CANAL  OF  THE  PLAICE  PLEU- 
RONECTES  PLATESSA  L., 

University  Coll.  of  North  Wales,  Menai  Bridge 

Marine  Science  Labs. 

D.  J.  Edwards. 

Journal  of  Fisheries  Biology,  Vol.  3,  p  433-439, 

1971.  3  fig,  8  fig,  31  ref. 

Descriptors:    'Fish    physiology,    X-ray    analysis, 

Digestion,  Temperature. 

Identifiers:  'Fish  metabolism,  Pleuronectes  spp. 

The  variation  with  temperature  of  the  rate  of 
passage  of  pieces  of  lugworm  Arenicola  marina 
through  the  gut  of  the  plaice  was  investigated  by 
means  of  an  X-ray  technique  using  barium 
sulphate  as  a  contrast  medium.  Temperatures  of  1 , 
5,  9,  14  and  20  C,  were  used,  and  at  each  of  these 
the  time  taken  for  the  food  mass  to  be  evacuated 
by  the  stomach  and  to  reach  the  rectum  was  mea- 
sured. Means  of  these  times  were  plotted  against 
temperature  and  were  found  to  he  along  negative 
exponential  curves.  On  double  logarithmic  plots 
the  relationships  were  linear.  (Svensson-Washing- 
ton) 
W 72- 10064 


A  COMPUTER  SIMULATION  OF  THE  EF- 
FECTS OF  SUPERIMPOSED  MORTALITY  DUE 
TO  POLLUTANTS  ON  POPULATIONS  OF 
FATHEAD  MINNOWS  (PIMEPHALES 

PROMELAS), 

Virginia    Polytechnic    Inst,    and     State    Univ., 
Blacksburg.  Dept.  of  Biology. 
W.  T.  Waller,  M.  L.  Dahlberg,  R.  E.  Sparks,  and  J. 
Cairns,  Jr. 

Journal  of  the  Fisheries  Research  Board  of 
Canada,  Vol.  28,  No.  8,  p  1107-1112,  1971.  5  fig,  3 
tab,  11  ref. 

Descriptors:  'Computer  models,  'Simulation  anal- 
ysis, Water  pollution  effects,  Zinc,  Mortality, 
Lethal  limit,  Toxicity. 

Identifiers:  'Simulated  environmental  effects, 
Fathead  minnow  populations,  Pimephales  spp. 

This  computer  simulation  study  tested  the  effects 
of  99  levels  of  proportional  mortality  on  fathead 
minnow  populations,  assuming  that  the  parent- 
progeny  relationship  is  of  the  form  proposed  by 
Rivker.  Limited  data  from  two  studies  on  three 
lakes  were  available  to  fit  the  model  and  obtain 
estimates  of  parameters  for  fathead  minnow  popu- 
lations. Based  on  these  estimates,  25  replications 
of  a  50  generation  cycle  were  simulated  under  two 
levels  of  environmental  variability.  Arbitrary  ex- 
tinction levels  of  5,  100,  and  500  females  had  little 
effect  on   the  results.   Increasing  environmental 


variation  lowered  the  percentage  mortality  at 
which  population  extinctions  occurred.  In  general, 
the  results  are  compatible  with  the  recommenda- 
tion of  the  U.S.  Committee  on  Water  Quality 
Criteria,  that  the  maximum  concentration  of  zinc 
to  which  fish  could  be  continuously  exposed 
should  not  exceed  1/100  the  96  hr  TLm  (median 
tolerance  limit)-a  concentration  that  caused  a  50% 
reduction  in  the  mean  number  of  eggs  laid  per 
female  by  fathead  minnows  in  a  laboratory  study. 
(Svensson-Washington) 
W72-10065 


TRACE  METAL  LEVELS  IN  INTERTIDAL 
MOLLUSKS  OF  CALIFORNIA, 

Stanford    Univ.,   Pacific   Grove,   Calif.    Hopkins 

Marine  Station. 

D.  L.  Graham. 

The  Veliger,  Vol.  14,  No.  4,  p.  365-372,  1972.  3  fig, 

3  tab,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Metals, 
•Shellfish,  'California,  'Trace  elements,  Copper, 
Absorption,  Chromium,  Manganese,  Lead, 
Clams,  Mussels,  Snails,  Zinc,  Cadmium,  Public 
health,  Toxicity. 

Identifiers:  'Trace  metals,  Silver,  Limpets,  Ac- 
maea  spp.,  Mytilus  spp.,  Protothaca  spp.,  Tapes 
spp.,  Thais  spp.,  Tegula  spp. 

Determinations  of  silver,  cadmium,  chromium, 
copper,  manganese,  lead,  and  zinc  were  made  by 
atomic  absorption  spectrophotometry  on  seven 
species  of  Mollusca  in  the  genera  Acmaea,  Tegula, 
Thais  (gastropods),  and  Mytilus,  Protothaca,  and 
Tapes  (bivalves).  Eleven  regions  along  the  Califor- 
nia coast  from  San  Francisco  Bay  to  Los  Angeles 
were  included.  Separate  analyses  were  performed 
on  shells  and  soft  portions  of  whole  bodies. 
Highest  levels,  above  900  ppm  lead  in  bodies  of 
Acmaea  digitalis,  570  ppm  copper  and  1700  ppm 
zinc  in  bodies  of  Thais  emarginata,  have  raised  the 
question  of  causes  for  these  unusual  concentra- 
tions. (LeGore-Washington) 
W72-10067 


CHLORINATED  HYDROCARBON  RESIDUES 
IN  SHELLFISH  (PELECYPODA)  FROM  ESTUA- 
RIES OF  LONG  ISLAND,  NEW  YORK, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Ronkonkoma. 

J.  Foehrenbach,  G.  Mahmood,  and  D.  Sullivan. 
Pesticides  Monitoring  Journal,  Vol.  5,  No.  3,  p 
242-247,  December  1971.  1  fig,  4  tab,  2  ref.  NOAA 
14-17-0002-268,  14-17-0002-345,  14-17-0002-455. 

Descriptors:  'Pesticide  residues,  'Chlorinated 
hydrocarbon  pesticides,  'Water  pollution  sources, 
•New  York,  DDT,  DDE,  DDD,  Organic  pesti- 
cides, Water  pollution  effects,  Monitoring,  Diel- 
drin,  Shellfish. 
Identifiers:  Long  Island  (New  York). 

Since  October  1968,  the  New  York  State  Depart- 
ment of  Environmental  Conservation  has  col- 
lected shellfish  from  ten  estuaries  in  Long  Island. 
Colllections  were  made  on  a  monthly  basis  and 
were  examined  for  chlorinated  hydrocarbons.  This 
study  covers  the  period  up  to  July  1970.  The 
residues  found  were  DDT,  DDD,  DDE,  and  diel- 
drin;  concentrations  were  low,  the  highest  being 
0.146  mg/kg  wet  weight.  The  distribution  of 
residues  could  at  times  be  correlated  with  agricul- 
tural use  or  type  of  community  in  the  watershed 
surrounding  the  various  stations.  (LeGore- 
Washington) 
W72-10068 


THE  COLLECTION  AND  PRESERVATION  OF 
OPEN  OCEAN  MARINE  ORGANISMS  FOR 
POLLUTANT  ANALYSIS, 

Woods  Hole  Oceanographic  Institution,  Mass. 

G.  D.  Grice,  G.  R.  Harvey,  V.  T.  Bowen,  and  R.  H. 

Backus. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  7,  No.  2/3,  p  125-132,  1972.  1  tab, 

2  ref.  NSF  GX  28334. 
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Descriptors:  *Sampling,  'Water  sampling,  Analy- 
sis, Water  analysis,  Analytical  techniques, 
Chlorinated  hydrocarbon  pesticides,  On-site  data 
collections,  Quality  control,  Organic  compounds, 
Oil,  Trace  elements. 
Identifiers:  Shipboard  sampling,  Seawater. 

Such  pollutants  as  petroleum  hydrocarbons,  pesti- 
cides, and  certain  trace  metals  may  exist  in  very 
low  concentrations  in  open  ocean  organisms.  This, 
coupled  with  the  fact  that  any  ocean-going  vessel 
is  an  abundant  source  of  these  same  materials, 
makes  the  collection  of  uncontaminated  samples 
for  pollutant  analysis  very  difficult.  A  program  to 
examine  present  levels  of  concentration  of  a 
variety  of  pollutants  in  samples  from  the  open  At- 
lantic Ocean  has  been  undertaken.  This  program 
now  specifically  includes  chlorinated  hydrocar- 
bons, petroleum  residues  and  some  toxic  elements 
in  a  wide  variety  of  organisms  collected  at  many 
different  stations  and  depths,  and  in  sediments. 
The  sources  of  contamination  that  beset  sampling 
for  such  purposes,  and  the  procedures  adopted  to 
avoid  contamination  are  described.  Some  data 
confirming  that  the  procedures  described  are  suc- 
cessful solutions  to  the  problems  posed  are 
presented.  (LeGore-Washington) 
W72- 10069 


KINETICS  OF  THE  DIRECT  UPTAKE  OF  CA 
AND  SR  IONS  FROM  WATER  BY  FRESH- 
WATER GASTROPODS,  INFLUENCE  OF  TEM- 
PERATURE, 

Centre    d'Etude    de    l'Energie     Nucleaire,    Mol 

(Belgium).  Laboratoires. 

O.  Van  der  Borght,  and  S.  Van  Puymbroeck. 

Descriptors:  'Absorption,  'Strontium,  'Calcium, 
'Animal  physiology,  'Physiological  ecology, 
Biochemistry,  Trace  elements,  Mode  of  action, 
Path  of  pollutants,  Water  temperature. 

Direct  uptake  of  ionic  calcium  and  strontium  from 
the  water  occurs  in  some  freshwater  snails.  Tem- 
perature influences  principally  the  influx  rates, 
whereas  outflux  is  less  affected  by  changes  in  tem- 
perature. The  increase  of  influx  rate  with  increas- 
ing temperature  does  not  follow  the  Arrhenius  law 
and  therefore  does  not  correspond  with  a  simple 
enzymatic  process.  Existence  of  at  least  two  Ca- 
exchanging  compartments  in  the  animals  is  sug- 
gested by  compartmental  analysis  of  Ca-45  ab- 
sorption and  by  the  exchange  of  Ca  in  Ca-45 
loaded  animals  when  they  are  submitted  to  a  sud- 
den decrease  in  temperature.  Between  the  experi- 
mental limits  (6-30  C),  the  'observed  ratio'  for  the 
absorption  of  Ca  and  Sr  is  independent  of  tem- 
perature, and  varies  between  0.3  and  0.6.  (LeGore- 
Washington) 
W72-10070 


THE  EFFECTS  OF  SILT  AND  SAND  ON  THE 
INVERTEBRATE  FAUNA  OF  STREAMS  AND 
RIVERS, 

Council  for  Scientific  and   Industrial  Research, 

Grahamstown  (South  Africa). 

F.  M.Chutter. 

Hydrobiologia,  Vol.  34,  No.  1,  p  57-76,  September 

1969.  1  fig,  4  tab,  20  ref. 

Descriptors:  'Silting,  'Biological  communities, 
Sedimentation,  Water  pollution  effects,  Water 
pollution  sources,  Wildlife,  Streambeds,  Rivers, 
Water  pollution.  Benthos,  Benthic  fauna. 

Most  of  the  literature  concerned  with  the  effects 
of  silt  and  sand  on  the  invertebrate  fauna  of 
streams  and  rivers  has  described  changes  taking 
place  when  biotopes  are  completely  smothered  silt 
and  sand.  In  few  of  these  studies  were  the  kinds  of 
animals  found  recorded.  There  have  been  few  stu- 
dies of  the  effect  of  silt  and  sand  on  individual  spe- 
cies. The  invertebrate  fauna  of  two  biotopes  in  the 
streams  and  rivers  of  the  Vaal  River  system,  South 
Africa,  changed  with  the  amount  of  silt  and  sand  in 
the  watercourses.  There  may  be  considerable 
changes  in  the  current  fauna  due  to  silt  and  sand 
without   the   biotope   being   smothered,   and   in- 


creases in  the  amount  of  silt  and  sand  in  river  beds 
lead   to   increased   instability   of  the   sediments, 
which   adversely   affects   their   fauna.   (LeGore- 
Washington) 
W 72- 10071 


CONCENTRATION    AND    DISTRIBUTION    OF 

OIL  POLLUTANTS  IN  HALIFAX  HARBOUR,  10 

JUNE  TO  20  AUGUST,  1971, 

Fisheries  Research  Board  of  Canada,  Dartmouth, 

Nova  Scotia. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10073 


THE  DISTRIBUTION  OF  ZINC  IN  THE 
OYSTER  OSTREA  EDULIS  AND  ITS  RELA- 
TION TO  ENZYMATIC  ACTIVITY  AND  TO 
OTHER  METALS, 

Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

T.  L.  Coombs. 

Marine  Biology,  Vol.  12,  No.  2,  p  170-178,  January 
1972.  2  fig,  4  tab,  52  ref. 

Descriptors:  'Animal  physiology,  'Oysters, 
'Zinc,  Shellfish,  Zinc,  Copper,  Calcium,  Magnesi- 
um, Sodium,  Potassium,  Phosphate,  Absorption, 
Water  pollution  effects. 

Identifiers:  'Ostrea  edulis,  'Oyster  enzymes,  Car- 
bonic anhydrase,  Alkaline  phosphatase,  Carbox- 
ypeptidase  A,  Malic  dehydrogenase,  Alpha-D- 
mannosidase,  Mannosidase. 

The  role  of  zinc  in  the  oyster  Ostrea  edulis  has 
been  studied  in  its  relation  to  the  zinc-dependent 
enzymes  present  and  in  relation  to  the  copper,  cal- 
cium, magnesium,  sodium,  potassium  and 
phosphate  contents.  Only  carbonic  anhydrase,  al- 
kaline phosphatase,  carboxypeptidase  A  and  malic 
dehydrogenase  zinc  metalloenzyme  activities 
could  be  detected.  Alpha-D-mannosidase,  a  zinc 
dependent  enzyme  hitherto  not  reported  in  the 
oyster,  was  also  detected.  After  tissue  dissection 
into  muscle,  palps,  gills,  mantle  and  digestive 
mass,  and  subcellular  fractionation  of  these  tis- 
sues, analysis  indicated  that  no  single  tissue  con- 
centrates zinc  or  the  zinc  dependent  enzymes.  The 
total  amount  of  zinc  found  is  far  in  excess  of  the 
amount  of  zinc  contributed  by  the  zinc  dependent 
enzymes,  but  the  amount  of  non-dialysable  zinc  is 
of  the  same  order  of  magnitude.  This  apparent  ex- 
cess of  dialysable  zinc  is  a  consequence  of  the  high 
levels  of  calcium  found  in  the  tissues,  demonstrat- 
ing a  competition  between  calcium  and  zinc  in 
their  uptake,  as  is  well  documented  in  many  other 
phyla.  (LeGore-Washington) 
W72-10074 


TOXICITIES  OF  ALDRIN  AND  DIELDRIN  TO 
THE  FRESHWATER  OSTRACOD  CHLA- 
MYDOTHECA  ARCUATA, 

South  Dakota  Univ.,  Vermillion.  Dept.  of  Biology. 
J.  A.  Kawatski,  and  J.  C.  Schmulbach. 
Journal  of  Economic  Entomology,  Vol.  64,  No.  5, 
p  1082-1085,  1971.  3  tab,  15  ref.  OWRR  A-015-S 
DAK  (4). 

Descriptors:  'Aldrin,  'Dieldrin,  'Pesticide  toxici- 
ty, 'Food  webs,  Pesticide  residues,  Insecticides, 
Chlorinated  hydrocarbon  pesticides,  Food  chains, 
Toxicity,  Aquatic  life,  Aquatic  environment. 
Identifiers:  Ostracods,  Chlamydotheca  spp. 

Acute  toxicities  of  various  mixtures  of  aldrin  and 
dieldrin  against  laboratory-reared,  insecticide  free 
ostracods  were  determined.  The  24-hr  immobility 
EC-50  values  were  1.15  and  2.45  micrograms  per 
liter  for  aldrin  and  dieldrin,  respectively.  Death  al- 
ways followed  immobility.  Bioassay  results  from 
using  combinations  of  aldrin  and  dieldrin  demon- 
strated no  synergism  or  potentiation  with  respect 
to  the  two  insecticides.  Ostracods  which  were 
laboratory-reared  in  the  presence  of  insecticide 
were  also  tested  to  determine  if  increased  re- 
sistance or  sensitivity  to  the  chemicals  had  oc- 
curred by  virtue  of  chronic  exposure.  Sublethal 


exposure  to  either  insecticide  through  several 
generations  produced  populations  which  were 
more  susceptible  to  both  insecticides.  Aldrin  was 
about  twice  as  toxic  as  was  dieldrin.  (Svensson- 
Washington) 
W72-10075 


A  MICROBIOLOGICAL  SURVEY  IN  LAKE 
ERIE  NEAR  CLEVELAND,  OHIO, 

Connecticut   Univ.,   Storrs.   Biological   Sciences 
Group. 
R.  P.  Collins. 

Copy  available  from  GPO  Sup  Doc,  $0.50; 
microfiche  from  NTIS  as  PB-210  324,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  October  1971.  31  p,  14 
tab,  12  ref.  EPA  Program  16020  GDQ  10/71. 

Descriptors:  'Lake  Erie,  'Potable  water,  'Taste, 
'Odor,  Surveys,  Microbiology,  Water  treatment, 
Phytoplankton,  Fungi,  Bacteria,  Algae. 
Identifiers:  'Cleveland  (Ohio),  Ceratium, 
Coelosphaerium,  Dinobryon,  Fragilaria,  Pedias- 
trum,  Staurastrum,  Tabellaria,  Mougeotia. 

Periodic  taste  and  odor  at  the  Cleveland,  Ohio 
Crown  Water  Treatment  Plant  prompted  investiga- 
tion of  the  role  microorganisms  play  in  this 
problem.  Fungi,  bacteria,  and  algae  collected  near 
the  plant  intake  were  studied  during  June  through 
August  1971.  During  the  three  months  of  sampling, 
no  vertical  distribution  pattern  was  noted  in  quan- 
titative analysis  of  the  phytoplankton.  In  June  the 
maximum  concentration  of  phytoplankton  was 
considerably  lower  than  that  observed  in  July  and 
August.  Maximum  concentration  occurred  at  the 
surface  with  13,674  organisms  per  liter;  similar 
concentrations  were  at  the  3  and  9  meter  depths; 
lowest  concentrations  were  at  the  6  and  12  meter 
depths.  Studies  showed  that  fungi  and  bacteria 
played  little,  if  any,  role  in  the  problem.  A  number 
of  algae,  reported  to  induce  taste  and  odor  in 
water,  were  identified.  Whatever  the  source  of 
these  odors,  they  were  not  due  to  benthic  or 
periphyton  algae,  but  could  have  been  associated 
with  the  phytoplankton  community  as  the  reported 
'Lake  Erie  odor'  coincided  with  phytoplankton  in- 
crease. The  taste  and  odor  producing  algae  in- 
cluded: Coelosphatrium,  Dinobryon,  Fragilaria, 
Pediastrum,  Staurastrum,  Tabellaria,  and  Mou- 
geotia. There  was  no  evidence  that  benthic  organ- 
isms played  any  significant  role.  (Jones-Wiscon- 
sin) 
W72-10076 


A  DIFFUSION  MODEL  FOR  GREEN  BAY, 
LAKE  MICHIGAN, 

Wisconsin     Univ.,     Madison.     Marine     Studies 

Center. 

W.F.  Ahrnsbrak. 

Sea  Grant  Technical  Report  No.  7  (WIS-SG-71- 

207),  August  1971.  81  p,  31  fig,  6  tab,  34  ref. 

Descriptors:  'Water  pollution,  'Bays,  'Diffusion, 
'Model  studies,  Seiches,  Seasonal,  Lake 
Michigan,  Water  pollution  effects,  Freshwater, 
Computer  programs,  Mathematical  models,  Mix- 
ing, Effluents,  Turbulence. 
Identifiers:  'Green  Bay  (Wis),  Fox  River  (Wis). 

The  effects  and  relative  roles  of  various  circula- 
tion features  as  dispersive  mechanisms  in  Green 
Bay,  Lake  Michigan  were  examined  and  evalu- 
ated. Green  Bay,  with  its  long,  narrow  shape,  is 
particularly  amenable  to  a  one-dimensional  analy- 
sis because  pollutants  mark  the  Fox  River  water 
entering  at  its  head.  Diffusivities  calculated  on  the 
basis  of  a  mathematical  model  of  seiche-induced 
and  wind-driven  circulation  agree  with  those  cal- 
culated from  the  concentration  gradients  of  Fox 
River  water,  suggesting  that  high  diffusivity  values 
in  the  Bay's  central  portion  are  primarily  due  to 
seiche  activity.  Effective  discharge  for  Fox  River 
effluent  into  Green  Bay  takes  place  near  Long  Tail 
Point  rather  than  at  the  River  mouth.  A  significant 
portion  of  pollutants  entering  Green  Bay  through 
the  Fox  River  are  being  transported  into  Lake 
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Michigan.  Time  required  for  the  central  portion  of 
the  Bay  to  respond  to  changes  in  Fox  River 
discharge  rate  and  to  changes  in  pollutant  concen- 
tration, without  changing  the  discharge  of  the  Fox 
River  are  calculated  as  400  days.  During  the  winter 
ice  shields  the  water  from  wind  effects  and  greatly 
decreases  the  effectiveness  of  turbulence  as  a 
dispersive  agent.  (Jones-Wisconsin) 
W72-10077 


LABORATORY  AND  FIELD  STUDY  OF  SLICKS 
PRODUCED  BY  PLANKTON  ORGANISMS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

A.  Collier,  and  P.  B.  Ward. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-489  261,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Interim  Rpt.  September  1966. 
47  p,  12  fig,  6  tab,  28  ref .  Nonr-988  (12). 


Descriptors:  'Marine 

•Phylogeny,      'Evolution, 

Diatoms,  Dinoflagellates. 

Identifiers:     'Fatty     acids,     Chaetoceros 

vestonensis,  Cyclotella  nana,  Glenodinium. 


microorganisms, 
Plankton,      Lipids, 


gal- 


Content  and  amounts  of  fatty  acids  in  marine 
plankton  organisms,  diatoms  Chaetoceros  gal- 
vestonensis  and  Cyclotella  nana,  and  dinoflagel- 
late  Glenodinium,  were  determined  with  possibili- 
ty of  relating  them  to  others  equally  primitive,  by 
chain  lengths  and  degrees  of  fatty  acid  unsatura- 
tion.  Indentification  of  the  fatty  acids  was  at- 
tempted using  the  mercuric  acetate  procedure  and 
separation  on  a  silicic  acid  column  with  eluents  of 
varying  polarities.  Logarithm  plats  of  relative  re- 
tention times  versus  chain  lengths  and  the  relative 
retention  time  data  of  Ackman  were  also  used  to 
assist  in  characterization.  Relative  weight  percent- 
ages of  fatty  acids  were  calculated.  Data  collected, 
both  in  this  and  in  other  reported  investigations 
lead  to  the  conclusion  that  the  diatoms,  although 
definitely  of  plant-like  character  (witness  the 
chlorophyll  and  photosynthesis)  are  very  far  down 
the  evolutionary  ladder,  and  are,  in  fact,  only  a 
few  stages  removed  from  that  protist  which  must 
have  been  a  mutual  ancestor  of  both  plants  and 
animals,  since  the  diatoms  do  retain  the  carbon-20 
poly-unsaturated  acid,  and  a  very  small  amount  of 
linoleic  and  linolenic  acids,  in  addition  to  the  high 
palmitic  acid  content.  The  dinoflagellate  appears 
to  be  more  on  the  animal  side  of  evolution.  (Jones- 
Wisconsin) 
W72- 10078 


NITROGEN  FIXATION  AND  HETEROCYSTS 
IN  THE  BLUE-GREEN  ALGA  ANABAENA 
CYLINDRICA, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 

M.  Ohmori,  and  A.  Hattori. 

Plant  and  Cell  Physiology,  Vol.   12,  p  961-967, 

1971.  5  fig,  2  tab,  12  ref. 

Descriptors:    'Nitrogen    fixation,    'Cyanophyta, 
'Cytological  studies,  Nitrates,  Nitrites,  Ammonia, 
Plant  growth,  Carbon,  Metabolism. 
Identifiers:  'Heterocysts,  'Anabaena  cylindrica. 

The  site  of  nitrogen  fixation  in  the  blue-green  alga 
Anabaena  cylindrica  Lemm  (Fogg  strain)  was  in- 
vestigated using  N-15  as  a  tracer.  Less  than  4%  of 
the  total  nitrogen  fixed  during  a  relatively  short 
period  (5  to  15  minutes)  was  recovered  in  hetero- 
cysts. When  estimated  on  the  cellular  nitrogen  ba- 
sis, vegetative  cells  can  fix  molecular  nitrogen  at 
the  same  rate  as  do  heterocysts.  The  population 
which  consisted  exclusively  of  vegetative  cells 
could  grow  in  the  absence  of  combined  nitrogen. 
There  was  no  positive  correlation  between 
nitrogen  fixation  and  heterocyst  formation.  On  the 
other  hand,  the  relative  number  of  heterocysts 
varied  during  growth,  irrespective  of  the  presence 
or  absence  of  nitrate.  Heterocyst  formation  was 
apparently  correlated  with  the  carbon/nitrogen 
ratio  of  cells.  Previous  work  suggested  that  hetero- 
cyst differentiation  is  initiated  when  concentration 
of  a  specific  nitrogenous  substance  in  cells  falls 


below  a  critical  level,  or  when  that  of  some  sub- 
stance such  as  an  intermediate  in  carbon  metabol- 
ism attains  a  certain  level.  Both  vegetative  cells 
and  heterocysts  are  capable  of  fixing  molecular 
nitrogen.  Results  do  not  support  the  hypothesis 
that  the  heterocyst  is  the  main  site  for  nitrogen  fix- 
ation in  blue-green  algae.  (Jones-Wisconsin) 
W72-10079 


CHARACTERISTICS  OF  NITROGENASE  AC- 
TIVITY IN  BROKEN  CELL  PREPARATIONS 
OF  THE  BLUE-GREEN  ALGA  GLOEOCAPSA 
SP.  LB  795, 

National  Research  Council  of  Canada,  Saskatoon 
(Saskatchewan).  Prairie  Regional  Lab. 
J.  R.  Gallon,  T.  A.  LaRue,  and  W.  G.  W.  Kurz. 
Canadian  Journal  of  Microbiology,  Vol.  18,  p  327- 
332,  1972.  2  fig,  6  tab,  18  ref. 

Descriptors:  'Enzymes,  'Nitrogen  cycle, 
'Cyanophyta,  Nitrogen  fixation,  Hydrogen, 
Proteins,  Metabolism,  Biochemistry, 

Azotobacter,  Clostridium,  Cytological  studies. 
Identifiers:  'Gloeocapsa,         Chroococcales, 

Acetylene  reduction,  Adenosine  triphosphate, 
Adenosine  diphosphate. 

Although  filamentous  blue-green  algae  are  known 
to  fix  nitrogen,  only  recently  has  this  ability  been 
found  in  unicellular  blue-green  algae  Gloeocapsa 
sp.  LB  795  and  G.  alpicola  IAM  M123. 
Nitrogenase  activity  is  investigated  in  broken  cell 
preparations  and  its  properties  compared  with 
those  from  other  sources.  The  nitrogenase  found 
in  broken  cell  preparations  of  Gloeocapsa  sp.  LB 
795  appears  to  be  very  similar  in  most  of  its  pro- 
perties to  the  nitrogenases  found  in  other  blue- 
green  algae  and  in  bacteria.  In  particular,  the 
kinetic  constants  of  Gloeocapsa  nitrogenase  are 
remarkably  similar  to  those  reported  from  other 
sources,  and  it  is  particularly  interesting  that 
although  this  organism  is  phylogenetically  distant 
from  the  other  organisms  for  which  these  enzyme 
constants  have  been  found,  the  enzyme  is  similar 
in  almost  all  respects.  The  Gloeocapsa  enzyme  is 
different  from  the  nitrogenases  from  the  other 
blue-green  algae  in  that  it  is  particulate  and  also  in 
that  it  is  as  stable  at  OC  as  at  room  temperature.  In 
both  these  respects  it  resembles  crude  prepara- 
tions of  the  particulate  Azotobacter  nitrogenase 
rather  than  the  soluble  Clostridium  enzyme  or  the 
nitrogenases  of  Anabaena  or  Plectonema.  (Jones- 
Wisconsin) 
W72-10081 


FRESHWATER  ECOLOGY  IN  THE  MATO 
GROSSO,  CENTRAL  BRAZIL.  II.  ASSOCIA- 
TIONS OF  CLADOCERA  IN  MEANDER  LAKES 
OF  THE  RIO  SUIA  MISSU, 

Westfield    Coll.,    London    (England).    Dept.    of 

Zoology. 

J.Green. 

Journal  of  Natural  History,  Vol.  6,  p  215-227, 

1972.  3  fig,  6  tab,  25  ref. 

Descriptors:  'Freshwater,  'Crustaceans,  'Tropi- 
cal regions,  Ecology,  Biological  communities, 
Meanders,  Lakes,  Systematics,  Niches. 
Identifiers:  'Mato  Grosso  (Central  Brazil,  'Rio 
Suia  Missu  (Brazil),  Endemicity,  Holopedium 
amazonicum,  Bosmina  hagmanni. 

Five  meander  lakes  in  the  Rio  Suia  Missu  Valley 
of  Brazil,  separated  from  the  main  river  channel 
for  varying  lengths  of  time,  are  arranged  according 
to  age,  size,  and  depth.  All  the  lakes  are  shallow. 
They  were  sampled  during  September  to  the  end 
of  November  1968.  All  the  samples  were 
preserved  in  5%  formalin  and  were  examined  in 
detail  in  London.  A  total  of  26  species  of 
Cladocera  were  identified  in  the  samples  and 
descriptions  given.  The  associations  of  Cladocera 
in  the  youngest  and  deepest  lakes  were  dominated 
by  planktonic  Cladocera,  such  as  Holopedium 
amazonicum  and  Bosmina  hagmanni.  The  older 
and  shallower  lakes  had  a  greater  variety  of 
Cladocera  and  the  associations  were  dominated  by 


chydorids  and  macrothricids.  The  diversity  of  spe- 
cies was  greatest  in  the  lakes  in  the  middle  of  the 
sequence.  More  species  were  found  in  all  the  lakes 
than  would  be  expected  fro;.'.  MacArthur's  broken 
stick  model  with  non-overlapping  niches.  The 
majority  of  the  species  (62%)  in  the  samples  were 
cosmotropical,  23%  were  cosmopolitan,  and  the 
reamining  15%  were  species  known  only  from 
America.  (See  also  W70-08346  and  W72-10083) 
(Jones-Wisconsin) 
W72-10082 


FRESHWATER  ECOLOGY  IN  THE  MATO 
GROSSO,  CENTRAL  BRAZIL.  III.  ASSOCIA- 
TIONS OF  ROTIFERA  IN  MEANDER  LAKES 
OF  THE  RIO  SUIA  MISSU, 

Westfield    Coll.,    London    (England).    Dept.    of 

Zoology. 

J.  Green. 

journal  of  Natural  History,  Vol.  6,  p  229-241, 

1972.  2  fig,  5  tab,  22  ref. 

Descriptors:  'Freshwater,  'Biological  communi- 
ties, 'Tropical  regions,  Ecology,  Rotifers,  Mean- 
ders, Lakes,  Systematics. 

Identifiers:  'Mato  Grosso  (Central  Brazil),  'Rio 
Suia  Missu  (Brazil). 

Rotifera  found  in  five  meander  lakes  in  the  Rio 
Suia  Missu  Valley,  Central  Brazil  were  sampled 
and  preserved  in  formalin.  Samples  were  ex- 
amined in  London  and  compiled  alphabetically  by 
genera  and  species  within  each  genus.  Rotiferan 
faunas  of  each  lake  are  summarized  as  dominant 
and  subsidiary  species.  Calculations  of  diversity 
are  based  on  percentage  composition.  The  lakes 
are  arranged  in  a  size  and  depth  sequence  which 
also  seems  to  be  an  age  sequence.  As  the 
hydrosere  develops  it  provides  niches  for  more 
weed-dwelling  species  and  open-water  species 
gradually  disappear  thus  the  rotifer  faunas  are  re- 
lated to  the  development  of  the  marginal 
hydrosere.  Associations  of  rotifers  in  the  youngest 
and  deepest  lakes  were  dominated  by  Brachionus 
gessneri.  Older  and  shallower  lakes  had  greater 
variety  including  several  Lecane  and  Trichocerca 
species.  Greatest  species  diversity  was  found  in 
shallow  water  of  the  lake  in  the  middle  sequence. 
More  species  were  found  in  all  the  lakes  than 
would  be  expected  from  MacArthur's  broken  stick 
model  with  non-overlapping  niches.  69%  of  the 
species  were  cosmopolitan,  17%  were  cosmotropi- 
cal, and  14%  were  species  known  only  from  the 
Americas.  (See  also  W70-08346  and  W72-10082) 
(Jones-Wisconsin) 
W72-1O083 


INGESTION,  ASSIMILATION,  SURVIVAL, 
AND  REPRODUCTION  BY  DAPHNIA  PULEX 
FED  SEVEN  SPECIES  OF  BLUE-GREEN  AL- 
GAE, 

Michigan     Univ.,     Ann     Arbor.     Great     Lakes 

Research  Div. 

D.E.Arnold. 

Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 

906-920, 1971. 4  fig,  3  tab,  51  ref. 

Descriptors:  'Digestion,  'Reproduction, 

'Daphnia,     'Cyanophyta,    Metabolism,    Foods, 

Chlorella,      Toxicity,      Life      history      studies, 

Crustaceans. 

Identifiers:  'Daphnia  pulex. 

Blue-green  algae  assimilation  by  Cladoccrans  has 
been  questioned.  Where  zooplankton  are  unable  to 
feed  on  the  predominant  phytoplankton,  or  where 
their  populations  were  depressed  by  previous  un- 
suitable food  conditions,  grazing  could  cease  to  be 
a  factor  in  controlling  phytoplankton  thus  con- 
tributing to  nuisance  conditions.  Anacystis  nidu- 
lans,  Synechococcus  elongata,  S.  cedrorum,  Mer- 
ismopedia,  Anabaena  flos-aquae,  Synechocystis, 
and  Gloeocapsa  alpicola,  and  the  green  algae 
Ankistrodesmus  falcatus  and  Chlorella  vulgaris 
for  comparison,  were  fed  to  Daphnia  pulex.  Food 
was  given  in  depression  slides  where  the  Daphnia 
could  be  watched  as  they  fed.  C-14  labeled  food 
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was  used  to  determine  ingestion  and  assimilation. 
Net  reproductive  rate,  median  age  at  death,  sur- 
vivorship, and  intrinsic  rate  of  natural  increase 
were  calculated  and  tabulated  in  life  tables.  In  all 
cases  these  processes  were  lower  in  Daphnia  fed 
blue-green  algae  than  in  those  fed  green  algae, 
although  the  blue-green  algal  species  differed  in 
their  effects  on  these  parameters.  Anacystis  nidu- 
lans,  Merismopedia,  and  Synechocystis  showed 
some  toxicity  or  inhibition  to  D.  pulex.  Few  of  the 
blue-greens  tested  provide  sufficient  nutrition  to 
support  a  D.  pulex  population  that  does  not  have 
other  food  available.  (Jones-Wisconsin) 
W72- 10084 


THE  EFFECT  OF  TEMPERATURE  ON  THE 
DEVELOPMENT  OF  RESTING  EGGS  OF  DIAP- 
TOMUS  OREGONENSIS  LILLJ  (COPEPODA: 
CALANOIDA), 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

Limnology  and  Oceanography,  Vol.  16,  No.  6,  p 
921-926,  1971.  3  fig,  1  tab,  21  ref. 

Descriptors:  'Reproduction,  *Copepods,  'Tem- 
perature. 

Identifiers:  'Development,  'Resting  eggs,  Diap- 
tomus  oregonensis,  Diapause. 

Diapause  has  been  studied  in  several  lake 
zooplankters.  Few  studies  have  been  designed 
specifically  to  investigate  diapause  in  Calanoida. 
Diaptomus  oregonensis  eggs  collected  from 
Teapot  Lake,  Ontario  in  October  1968  for  routine 
development  rate  measurements  failed  to  hatch  in 
the  expected  time.  The  possibility  was  studied 
whether  D.  oregonensis  overwinters  as  diapausing 
eggs  produced  in  late  fall.  It  was  found  that  D. 
oregonensis  produces  diapausing  eggs  between 
October  and  the  time  in  November  when  a  fall 
overturn  deoxygenates  the  water  and  kills  all 
zooplankton.  The  only  visible  difference  between 
resting  and  subitaneous  eggs  was  that  the  former 
were  reddish-brown  and  the  latter  green.  Resting 
eggs  incubated  in  the  laboratory  at  about  4C  in  Oc- 
tober and  November  will  hatch  at  about  the  same 
time  the  following  spring  in  the  laboratory  as  in 
Teapot  Lake,  but  they  can  be  induced  to  hatch  so- 
oner at  higher  temperatures  if  they  have  ex- 
perienced about  3  to  4  weeks  at  4C.  Diapausing 
eggs  that  have  not  initially  experienced  the  low 
temperature  are  capable  of  surviving  at  warmer 
temperatures  (14C)  for  extended  periods  and  can 
subsequently  be  induced  to  hatch  by  exposure  to 
cold.  (Jones-Wisconsin) 
W72-10085 


INFLUENCE  OF  NITROGEN  DEFICIENCY  ON 
URIDINE  INCORPORATION  INTO 

RIBOSOMES  IN  THE  GREEN  ALGA 
CHLORELLA, 

Gottingen  Univ.  (West  Germany).  Inst,  for  Plant 

Physiology. 

V.  Ssymank. 

Archiv  fur  Mikrobiologie,  Vol.  82,  p  311-324,  1972. 

5  fig,  3  tab,  31  ref. 

Descriptors:     'Nitrogen,     'Deficient     elements, 
'Cytological  studies,  'Chlorella,  Chlorophyta,  En- 
zymes, Genetics,  Amino  acids. 
Identifiers:      'Uridine,      'Ribosome      synthesis, 
Chlorella  pyrenoidosa,  Ribonucleic  acid. 

Incorporation  of  5-tritiated-uridine  is  a  good 
means  to  study  RNA  synthesis  in  chloroplasts  of 
Chlorella  because  in  this  alga  ribosomal  particles 
from  chloroplasts  are  labeled  by  uridine  to  a  much 
greater  extent  than  those  from  the  cytoplasm. 
Nitrogen  deficiency  drastically  diminishes  amino 
acid  pools  and  should  thus  affect  synthesis  of 
chloroplastic  or  cytoplasmic  RNA  in  different 
ways.  Degree  of  incorporation  of  uridine  into 
RNA  within  15  minutes  is  comparable  in  normal 
synchronous,  nitrogen-deficient,  and  recovering 
cultures  of  Chlorella  pyrenoidosa.  Kinetics  of  in- 
corporation of  uridine  into  RNA  show  the  kind  of 
curves  expected  from  the  theory  for  systems  with 


several  products  or  several  compartments.  When 
the  cultures  are  treated  with  rifampin  or 
chloramphenicol,  uridine  incorporation  is  much 
more  inhibited  in  normal  cells  than  in  nitrogen- 
deficient  cells,  while  treatment  with  cyclohexi- 
mide  has  only  slight  effects  in  both  cases.  In  N- 
deficient  and  recovering  cultures,  tritiated-uridine 
activity  can  be  shifted  by  chase  treatment  from 
ribosomal  precursors  to  80S  ribosomes  (in  contrast 
to  normal  cultures  where  it  can  be  shifted  to  70S 
ribosomes).  Particles  isolated  from  a  membrane- 
rich  cell  fraction  by  DOC  treatment  are  labeled 
much  more  quickly  by  tritiated-uridine  in  N-defi- 
cient  than  in  normal  cells.  (Jones-Wisconsin) 
W72-10086 


CHARACTERISTICS  OF  THE  NITROGENASE 
SYSTEM  OF  THE  BLUE-GREEN  ALGA 
ANABAENA  CYLINDRICA, 

Dundee    Univ.    (Scotland).    Dept.    of    Biological 

Sciences. 

A.  Haystead,  and  W.  D.  P.  Stewart. 

Archiv  fur  Microbiologie,  Vol.  82,  p  325-336,  1972. 

6  fig,  6  tab,  24  ref. 

Descriptors:  'Biochemistry,  'Cyanophyta,  'En- 
zymes, 'Nitrogen  fixation,  'Metabolism,  Oxygen, 
Iron,  Cations,  Magnesium,  Manganese,  Cobalt, 
Inhibitors,  Clostridium,  Photosynthesis,  Respira- 
tion, Proteins,  Oxidation-reduction  potential. 
Identifiers:  'Nitrogenase  activity,  'Anabaena 
cylindrica,  Adenosine  triphosphate. 

Preparations  from  crude  extracts  of  Anabaena 
cylindrica  possess  nitrogenase  activity.  Further  in- 
formation on  the  enzyme  characteristics  are 
presented,  particularly  on  its  cation  requirement, 
on  the  presence  of  iron  and  reduced  thiol  groups  at 
the  active  site  and  on  the  ways  in  which  its  solu- 
bility varies  depending  on  the  purity  of  the 
preparation.  A  scheme  is  presented  which  shows 
the  possible  inter-relations  of  nitrogen  fixation 
with  other  metabolic  processes.  The  partially  pu- 
rified enzyme  is  soluble  and  specific  activities 
have  been  obtained;  its  biochemical  charac- 
teristics, as  determined  in  studies  using  enzyme  in- 
hibitors, are  similar  to  those  of  bacterial  and 
legume  nitrogenases  in  that  it  is  a  metallo-protein 
and  the  redox  capacity  of  the  enzyme  involves  a 
possible  valency  change  in  the  iron.  The  transfer 
of  electrons  from  H2  via  a  bacterial  hydrogenase 
has  been  shown  to  be  mediated,  at  least  in  part,  by 
ferridoxin.  The  role  of  ferridoxin  and  the  interrela- 
tionships between  photosynthesis,  reductant  pool 
and  hydrogen  metabolism  are  discussed  in  the  light 
of  recent  results.  (Jones-Wisconsin) 
W72- 10087 


THE  NATURE  OF  THE  PHOTOSYNTHATE  IN 
NATURAL  PHYTOPLANKTON  POPULATIONS 
IN  RELATION  TO  LIGHT  QUALITY, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

D.  G.  Wallen,  and  G.  H.  Geen. 

Mar  Biol.  Vol  10,  No  2,  p  157-168.  1971.  Illus.  Map. 

Identifiers:  'Light,  'Photosynthate,  'Phytoplank- 

ton. 

The  relative  concentrations  of  a  variety  of  organic 
compounds  in  phytoplankton  from  different 
depths  of  the  photic  zone  of  Saanich  Inlet  and  In- 
dian Arm,  British  Columbia,  Canada,  were  deter- 
mined. In  surface  phytoplankton  the  greatest  pro- 
portion of  14C  in  newly-formed  organic  com- 
pounds was  in  the  ethanol-soluble  fraction  ir- 
respective of  the  light  intensity.  The  proportion  of 
the  label  in  the  insoluble  fraction  increased  with 
depth.  Within  the  ethanol-soluble  fraction  the  rela- 
tive importance  of  carbohydrates  decreased  and 
amino  acids  increased  with  depth.  Experiments  in 
Indian  Arm  indicated  that  these  observed  changes 
were  in  response  to  light  quality  rather  than  inten- 
sity. The  percentage  release  of  dissolved  organic 
carbon  as  a  percentage  of  total  fixation  decreased 
with  depth  and  was  directly  related  to  the  size  of 
the  ethanol-soluble  fraction. -Copy  right  1972, 
Biological  Abstracts,  Inc. 
W72- 10088 


THE  ESTUARY  OF  THE  HUDSON  RIVER, 
U.S.A., 

Natural  Environment  Research  Council,  London 

(England). 

G.  P.  Howells. 

Proceedings  of  the  Royal  Society  of  London,  B., 

Vol.  180,  p  521-534,  1972.  3  fig,  4  tab,  20  ref. 

Descriptors:  'Estuaries,  'Hudson  River,  Ecology, 
Water  quality,  Fisheries,  Eutrophication,  Potable 
water,  Pollutants,  Biological  communities, 
Hydrology,  Physicochemical  properties,  Water 
pollution  control,  Water  demand,  Comprehensive 
planning,  Industrial  water,  Water  pollution 
sources,  Water  pollution,  Research  priorities. 
Management. 

Identifiers:  'Lower  Hudson  (N.Y.),  'Hudson 
Estuary. 

Although  each  estuary  contains  unique  charac- 
teristics, studies  of  contrasting  estuaries  build  up  a 
body  of  knowledge  defining  estuaries  as 
ecosystems  and  document  existing  conditions.  A 
comparative  approach  allows  economy  of  effort 
and  direct  attack  on  problems  of  management  or 
control.  Although  the  Hudson  is  a  major  river,  util- 
ized for  drinking  water,  transport,  sewerage,  and 
recreation,  it  has  been  relatively  neglected  scien- 
tifically. Sufficient  information  is  now  available  on 
the  Lower  Hudson  to  formulate  simple  models 
usable  for  predictive  purposes.  Information  about 
variety  and  abundance  of  flora  and  fauna  is 
lacking.  Water  quality  control  may  be  needed  if 
problems  of  fishery  maintenance,  eutrophication, 
and  drinking  water  are  to  be  avoided.  The 
processes  and  pathways  of  pollutants  within  this 
estuarine  ecosystem  need  research  and  study  of 
effects  on  biological  communities  in  relation  to 
concentration  and  time  of  exposure.  Great  natural 
environmental  variations  exist  in  estuaries  and  the 
flora  and  fauna  are  affected  by  the  need  to  tolerate 
these  variable  conditions.  Capacity  of  estuaries  to 
accept  pollutants  which  enhance  natural  variations 
is  relatively  great.  The  best  reconciliation  between 
industrial  development  and  maintenance  of  ameni- 
ty needs  to  be  determined.  (Jones-Wisconsin) 
W72-10089 


EVIDENCE  FOR  THE  NONESSENTIALS  OF 
ASCORBIC  ACID  IN  THE  DIET  OF  RAINBOW 
TROUT, 

Florida   State   Univ.,   Corvallis.   Dept.   of   Food 
Science  and  Technology. 
E.  R.  J.  Primbs,  and  R.  O.  Sinnhuber. 
Progr  Fish  Cult.  Vol  33,  No  3,  p  141-149.  1971.  Il- 
lus. 

Identifiers:  'Ascorbic  acid,  'Diet,  Exophthalmos, 
Nonessential^,  'Rainbow  trout,  Scoliosis. 

Tests  were  applied  to  11 -mo. -old  rainbow  trout  to 
determine  whether  ascorbic  acid  is  essential  in 
their  diet.  Tests  showed  that  the  experimental  fish 
were  depleted  of  ascorbic  acid  significantly  below 
a  level  of  the  control  trout;  however,  no  effects 
could  be  detected  upon  growth,  formation  and 
replacement  of  collagen,  hematological  condition, 
spleen  development,  fat  metabolism,  or  mortality 
rate.  Specifically,  lordosis  and  scoliosis  failed  to 
develop  in  11 -mo-old-fish.  There  is  evidence  that 
the  development  of  scoliosis  and  exophthalmus  in 
the  2-mo-old  fish  is  attributable  to  hypervitamino- 
sis  A  and  not  to  hypovitaminosis  C.  It  is  hypothes- 
ized that  the  results  of  others  show  that  the 
dietetic  requirement  of  ascorbic  acid  by  the  sal- 
monids  are  caused  by  an  interrelation  of  ascorbic 
acid  with  vitamin  A. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-10090 


PHOTOSYNTHESIS  AND  RESPIRATION  IN 
MYRIOPHYLLUM  SPICATUM  L.  AS  RELATED 
TO  SALINITY, 

East  Carolina  Univ.,  Greenville.  N.C.  Dept.  of 

Biology. 

C.  F.  McGahee,  and  G.  J.  Davis. 

Limnology  and  Oceanography,  Vol.  16,  No.  5,  p 

826-829,  1971.  3  fig,  1  tab,  7  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


Descriptors:  *Aquatic  plants,  'Salinity,  Estuaries, 
Photosynthesis,  Respiration,  North  Carolina. 
Identifiers:   *Myriophyllum   spicatum,  Albemarle 
Sound  (N.C.). 

Effects  of  increasing  salinities  on  photosynthesis 
and  respiration  in  Myriophyllum  spicatum  are  re- 
ported. Vegetative,  floating  fragments  of  M. 
spicatum  were  collected  along  the  southern  shore 
of  Albemarle  Sound,  North  Carolina  and  main- 
tained three  weeks  in  sound  water  in  an  aquarium 
growth  chamber.  Tips  2  cm  long  were  removed 
and  placed  singly  in  test  tubes  in  an  artificial  sea- 
water  series  or  in  a  series  of  Albemarle  Sound 
water-artificial  salt  solutions.  Per  mil  salinities  in 
each  group  were  at  0,  4,  8,  16,  and  32.  After  about 
20  hours  at  low  light  intensity  in  the  laboratory, 
photosynthesis  was  depressed  in  Myriophyllum 
spicatum  tips  at  32  mil  salinity  but  respiration  was 
not  affected.  Neither  photosynthesis  nor  respira- 
tion was  depressed  at  16  per  mil  salinities  and  less. 
When  the  plants  were  maintained  on  10-14  hour 
light-dark  cycles  at  moderate  light  intensities,  after 
48  hours  and  up  to  10  days,  photosynthesis  was 
depressed  at  16  per  mil  salinities  below  that  of 
plants  in  Albemarle  Sound  water,  although 
respiration  remained  high.  Photosynthesis  depres- 
sion at  high  salinity  and  its  effect  on  the 
photosynthesis:respiration  ratio  seem  influential 
in  controlling  natural  distribution  of  M.  spicatum 
in  estuaries.  (Jones-Wisconsin) 
W72-10091 


STUDIES  ON  EFFECTS  OF  CERTAIN  QUIN- 
ONES.  II.  PHOTOSYNTHETIC  INCORPORA- 
TION OF  14C02  BY  CHLORELLA, 

Syracuse  Univ.,  Research  Corp.,  N.Y.  Life 
Sciences  Div. 

G.  Zweig,  J.  Carroll,  I.  Tamas,  and  H.  C.  Sikka. 
Plant  Physiology,  Vol.  49,  p  385-387,  1972.  2  tab, 
17  ref . 

Descriptors:   'Pesticides,  'Photosynthesis,  'Car- 
bon dioxide,   'Chlorella,   Inhibition,   Herbicides, 
Fungicides,      Lipids,      Enzymes,      Metabolism, 
Chlorophyll. 
Identifiers:  'Quinones,  Chlorella  pyrenoidosa. 

The  effects  of  quinone  herbicides  and  fungicides 
on  photosynthetic  carbon  dioxide  fixation  were  in- 
vestigated in  the  intact  cell  of  Chlorella  pyre- 
noidosa. Results  give  effects  of  quinones  not 
previously  reported.  Addition  of  dichlone,  06K- 
quinone,  or  chloranil  inhibited  carbon  dioxide  fix- 
ation, whereas  1,4-benzoquinone  had  no  effect. 
Treatment  with  3  micromoles  or  higher  concentra- 
tions of  dichlone,  06K-quinone,  or  1,4-benzoquin- 
one also  produced  marked  changes  in  the  pattern 
of  C-14  distribution.  A  noticeable  effect  was  an  in- 
crease in  the  proportion  of  C-14  in  sucrose  and 
glycine  accompanied  by  a  reduction  in  C-14  lipids 
and  glutamic  acid.  These  changes  appear  to  occur 
as  a  result  of  shifts  in  the  flow  of  carbon  along 
various  biosynthetic  pathways  of  photosynthetic 
carbon  dioxide  fixation.  It  is  suggested  that  inac- 
tivation  of  coenzyme  A  and  shortage  of  reduced 
triphosphopyridine  nucleotide  in  the  quinone- 
treated  cells  inhibited  the  synthesis  of  lipids  and 
glutamic  acid,  thereby  diverting  more  carbon  into 
sucrose  and  glycine.  The  results  indicate  that  quin- 
ones included  in  this  study  exert  a  regulatory  ef- 
fect on  carbon  metabolism.  (Jones-Wisconsin) 
W72- 10092 


THE  FERTILIZATION  OF  GREAT  CENTRAL 
LAKE.  I.  EFFECT  OF  PRIMARY  PRODUC- 
TION, 

Fisheries  Research  Board  of  Canada,  Nanaimo 
(British  Columbia).  Biological  Station. 
T.  R.  Parsons,  K.  Stephens,  and  M.  Takahashi. 
Fishery  Bulletin,  Vol.  70,  No.  1,  p  13-23,  1972.  11 
fig,  18  ref. 

Descriptors:  'Fertilization,  'Primary  productivity, 
'Fish  management,  Fish  populations,  Standing 
crops,  Lakes,  Trophic  level,  Secondary  produc- 
tivity, Biological  communities,  Food  chains, 
Oligotrophy,  Sockeye  salmon. 


Identifiers:  'Great  Central  Lake  (Canada),  Spe- 
cies composition. 

To  increase  levels  of  production  in  an  oligotrophic 
lake,  but  not  to  change  the  trophic  relationships 
which  lead  to  the  production  of  young  sockeye  sal- 
mon was  the  primary  purpose  of  this  study.  Com- 
mercial fertilizer  was  added  to  Great  Central 
Lake,  B.C.,  (51  sq  m,  mean  depth  200  m)  at  a  rate 
of  five  tons  per  week  over  a  period  of  five  months, 
from  May  to  October  1970.  Surface  primary 
production  was  increased  as  a  result  of  these  addi- 
tions approximately  tenfold  while  the  primary 
production  of  the  euphoric  zone  was  doubled.  The 
standing  stock  of  primary  producers  and  water 
clarity  were  substantially  the  same  as  in  the  previ- 
ous year  when  no  fertilizer  was  added.  Especially 
in  the  immediate  area  of  nutrient  enrichment,  the 
productive  index  (mgC/mg  chlorophyll  a/hr)  was 
increased.  At  locations  near  and  distant  from  the 
area  of  fertilization,  the  principal  phytoplankton 
species  were  very  similar.  It  appears  that  as  a 
result  of  adding  nutrients  at  a  low  but  sustained 
level,  primary  productivity  was  increased  without 
substantially  changing  the  nature  of  the  food  chain 
at  the  primary  level  of  production.  (See  also  W72- 
10094)  (Jones-Wisconsin) 
W72-10093 


THE  FERTILIZATION   OF   GREAT   CENTRAL 
LAKE.  II.  ZOOPLANKTON  STANDING  STOCK, 

Fisheries  Research  Board  of  Canada,  Nanaimo 

(British  Columbia).  Biological  Station. 

R.  J.  LeBrasseur,  and  O.  D.  Kennedy. 

Fishery  Bulletin,  Vol.  70,  No.  1,  p  25-36,  1972.  6 

fig,  6  tab,  12  ref. 

Descriptors:  'Fertilization,  'Zooplankton,  'Fish 
populations,  'Fish  management,  Standing  crops, 
Rotifers,  Crustaceans,  Limiting  factors, 
Copepods,  Primary  productivity,  Distribution, 
Biomass,  Sockeye  salmon,  Lakes,  Secondary 
productivity,  Food  chains,  Seasonal. 
Identifiers:  'Great  Central  Lake  (Canada). 

The  effects  of  sustained  nutrient  additions  to 
oligotrophic  Great  Central  Lake,  British  Colum- 
bia, were  studied  with  relation  to  the  standing 
stock  and  diversity  of  secondary  producers,  espe- 
cially the  available  zooplankton  biomass,  which 
enhances  the  sockeye  salmon  growth.  Regional, 
vertical,  and  seasonal  abundance  of  the  dominant 
zooplankton  were  analyzed.  Two  rotifers,  three 
cladocerans  and  three  copepods  were  the  most  nu- 
merically abundant  zooplankton.  Introduction  of 
fertilizer  and  the  consequent  higher  rate  of  prima- 
ry production  produced  no  changes  in  the  species 
composition.  A  relatively  uniform  horizontal  dis- 
tribution within  the  upper  20  meters  was  exhibited. 
All  eight  species  were  concentrated  in  the  upper  40 
meters,  and  five  were  most  abundant  in  the  upper 
10  m.  The  remaining  three  species  were  concen- 
trated between  20  and  30  m  depth.  Little  variation 
was  shown  between  daylight  and  darkness.  There 
were  two  seasonal  periods  of  maximum 
abundance:  June  to  July  and  September  to  Oc- 
tober. The  estimated  growth  rate  for  underyearling 
sockeye  salmon  was  only  slightly  improved  and 
the  growth  rates  appeared  low.  The  temperature 
structure  of  the  lake  may  reduce  availability  and 
prevent  efficient  utilization  of  zooplankton  by  the 
underyearling  sockeye  salmon.  (See  also  W72- 
10093)  (Jones-Wisconsin) 
W72-10094 


CHANGES  IN  PIGMENT  COMPOSITION  AND 
PHOTOSYNTHESIS  INDUCED  BY  IRON-DEF- 
ICIENCY IN  THE  BLUE-GREEN  ALGA  ANA- 
CYSTIS  NIDULANS, 

Umea  Univ.  (Sweden).  Dept.  of  Biology. 

G.  Oquist. 

Physiologia  Plantanim,  Vol.  25,  p  188-191,  1971.  3 

fig,  30  ref. 

Descriptors:  'Deficient  elements,  'Photosynthes- 
is,  'Iron,   'Cyanophyta,   Pigments,   Absorption, 
Chlorophyll,  Cytological  studies. 
Identifiers:  'Anacystis  nidulans. 


It  has  been  known  that  iron  is  an  essential  element 
in  chlorophyll  synthesis  yet  its  function  is  not 
quite  understood.  The  explanations  of  iron-chloro- 
sis follow  two  different  paths.  One  hypothesis  is 
that  insufficient  iron  supply  reduced  protein 
synthesis  and  the  development  of  chloroplasts  or 
lamellar  systems  are  disturbed.  Thus,  the  in  vivo 
association  between  chlorophyll  and  structural 
proteins  is  disrupted.  The  second  mechanism  to 
explain  chlorosis  is  that  iron  might  be  necessary  in 
certain  steps  of  porphyrin  synthesis.  Living  Ana- 
cystis, grown  in  complete  and  iron-deficient  inor- 
ganic media,  was  used  for  determination  of  ab- 
sorption spectra  and  photosynthetic  action  spec- 
tra. When  the  algae  were  grown  without  iron,  a 
spectral  shift  from  679  nm  to  673  nm  was  shown  in 
the  chlorophyll  a  absorption  peak.  The  shift  is  be- 
lieved to  reflect  a  changed  ratio  between  at  least 
two  chlorophyll  a  forms  denoted  Ca670  and  Ca680 
in  this  work.  Action  spectra  determinations  have 
revealed  a  similar  shift  from  677  nm  to  672  nm  in 
the  photosynthetic  activity  peak  of  chlorophyll  a 
when  Anacystis  was  transferred  to  a  medium 
without  iron.  It  is  proposed  that  both  Ca670  and 
Ca680  participate  in  light  absorption  for 
photosystem  I.  (Jones-Wisconsin) 
W72-10095 


ASPECTS  OF  PHOSPHORUS  CYCLING  IN 
BRACKISH  WATERS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
E.  J.  Kuenzler. 

Available  from  the  National  Technical  Informa- 
tion Service  as  ORO  3549-7,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  1971.  50  p,  8  fig,  4  tab,  60 
ref. 

Descriptors:  'Cycling  nutrients,  'Phosphorus, 
'Brackish  water,  'Estuaries,  Social  needs, 
Eutrophication,  Water  pollution  effects,  Oxida- 
tion lagoons,  Limiting  factors,  Water  purification. 

The  possibility  that  small  brackish-water 
ecosystems  can  'self-design'  when  subjected  to 
domestic  sewage  was  investigated.  Six  ponds, 
three  receiving  municipal  sewage  wastes,  were 
regulated  with  seawater  and  tapwater  or  seawater 
and  treated  sewage  to  control  salinities  and  reten- 
tion time.  They  were  seeded  by  larvae  and  micro- 
scopic plants  and  animals  and  also  by  freshly 
caught  fish  and  macroinvertebrates.  In  essence, 
the  polluted  ponds  are  'tertiary  treatment'  or  'ox- 
idation' ponds.  Measurements  were  conducted  for 
two  years  of  temperature,  salinity,  insolation, 
plant  nutrients,  and  standing  crops.  Metabolic 
rates  were  assessed.  It  is  possible  that  relatively 
small,  brackish  oxidation  ponds  may  help  prevent 
deterioration  of  the  quality  of  the  receiving  water; 
organics  and  algal  nutrients  stripped  out  in  the 
ponds  would  not  cause  trouble  downstream. 
Secondly,  larger  brackish  ponds  might  be  desira- 
ble. Very  large  impoundments  are  presently  being 
constructed  in  the  high  Juncus  marshes  for 
mosquito  control,  sport  fishing,  and  waterfowl 
hunting.  Addition  of  reasonable  amounts  of 
sewage  wastes  might  not  prove  harmful  to  these 
other  uses.  Finally  some  results  will  be  applicable 
to  the  problems  of  domestic  wastes  being  dumped 
directly  into  estuaries  and  estuarine  eutrophica- 
tion. (Jones-Wisconsin) 
W72-10097 


NOTES  ON  THE  RELATIVE  SALINITY 
TOLERANCE  OF  CHANNEL  AND  BLUE  CAT- 
FISH, 

Louisiana  State  Univ.,  Baton  Rouge.  School  of 

Forestry  and  Wildlife  Management. 

K.  O.  Allen,  and  J.  W.  Avault,  Jr. 

Progr  Fish  Cult.  Vol  33,  No  3,  p  135-137.  1971. 

Identifiers:   'Blue  catfish,  'Channel  catfish,  Ic- 

talurus-furcatus,    Ictalurus-punctatus,     'Salinity, 

'Tolerance. 

In  aquariums,  blue  catfish  (Ictalurus  furcatus)  had 
a  significantly  greater  salinity  tolerance  (P<.05) 
than  channel  catfish  (I.  punctatus)  of  a  similar  age 
and  size.  Fish  of  both  species  took  food  at  14  ppt 
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salinity  but  they  lost  weight  and  mortalities  were 
heavy  over  the  37-day  test  period.  Blue  catfish 
also  exhibited  a  greater  ability  to  reacclimate  back 
to  fresh  water  from  saline  water. --Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10123 


PROGRESS  REPORT  OF  RESIDUE  STUDIES 
ON  DICAMBA  USED  FOR  DITCHBANK  WEED 
CONTROL, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-10128 


EUTROPHICATION    AND    FISH    MORTALITY 
IN  TWO  PONDS  IN  OSTEND, 

Ghent  Rijksuniversiteit  (Belgium).  Laboratorium 

voorOecol. 

R.  Jocque,  and  G.  Persoone. 

Natuurwetensch  Tijdschr.  Vol  52,  No  4-8,  pl68- 

198. 1970  (1971)  IIlus.  English  summary. 

Identifiers:    Algae,   Bacteria,   Belgium,   Blooms, 

Decomposition,  *Eutrophication,  *Fish  mortality, 

Oscillatoria    redekei,    Ostend,    Water   pollution, 

Ponds. 

In  order  to  detect  the  cause  of  recurrent  fish  mor- 
tality in  the  ponds  of  the  Maria-Hendrika  park  of 
Ostend  (Belgium),  hydrobiological  samplings  were 
made  during  1968,  twice  a  month,  at  2  different 
places.  A  24-hr  cycle,  with  samplings  each  2nd 
hour,  was  undertaken  in  Sept.  Next  to  the  detailed 
physicochemical  analysis  of  the  waters,  qualita- 
tive and  quantitative  plankton  studies  as  well  as 
analyses  of  chlorophyl  and  organoseston  were  per- 
formed each  time.  The  results  show  that  the  ponds 
contain  large  amounts  of  nitrates  and  phosphates, 
dominance  of  blue-green  algae  and  plankton.  As  to 
their  degree  of  pollution,  the  ponds  are  alpha- 
mesosaprobic.  The  continuous  presence  of  a  cer- 
tain amount  of  nitrites  indicate  an  important  am- 
moniac concentration  in  the  lower  layers  of  the 
water;  moreover  the  occurrence  of  the  blue-green 
algae  Oscillatoria  redekei,  typical  for  the  presence 
of  H2S,  indicates  the  formation  of  important  quan- 
tities of  H2S  in  the  sediments  of  these  shallow 
ponds.  Fish  thus  suffer  chronic  poisoning  by  NH3 
and  H2S,  poisoning  which  becomes  acute,  espe- 
cially for  weak  specimens,  during  bacterial  decom- 
position of  water  blooms. -Copyright  1972,  Biolog- 
ical Abstracts,  Inc. 
W72-10145 


KAISER  REFRACTORIES  ENVIRONMENTAL 
STUDIES. 

Moss  Landing  Marine  Labs.,  Calif. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-OI 107,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Final  Report  June  1, 
1971.  61  fig,  33  tab,  77  ref.  J.  P.  Harville,  editor, 
190  p,  Technical  Publication  71-3.  NOAA  Grant 
No  GH-94. 

Descriptors:  'California,  'Outlets,  'Industrial 
wastes,  'Water  circulation,  'Bottom  sediments, 
'Topography,  'Sediment  transport,  'Benthic  fau- 
na, Plankton,  Fish,  Waste  dilution,  Bioindicators, 
Laboratory  tests,  On-site  tests. 
Identifiers:  'Moss  Landing,  'Kaiser  Refractories. 

The  potential  effects  of  the  Kaiser  Refractories  in- 
dustrial effluent  on  the  marine  environment  of  the 
Moss  Landing  area  in  California  were  studied  in 
September  1967.  The  physical  characteristics  and 
dynamics  of  the  water  mass  in  the  proposed  outfall 
area  were  determined  and  the  bottom  structure, 
sediments  and  sediment  transport  characteristics 
were  assessed.  Biological  studies  of  the  benthf: 
fauna  in  the  proposed  outfall  area,  with  supple- 
mentary studies  of  plankton,  fishes  and  intertidal 
fauna  were  also  investigated.  The  impact  of  vari- 
ous dilutions  of  Kaiser  effluent  upon  selected 
bioindicator  plant  and  animal  species  was  studied 
in  both  the  laboratory  and  the  field.  The  results  of 
these  more  than  three  years  study  are  summarized. 


Characteristics  of  the  potential  receiving  area, 
characteristics  of  the  Kaiser  effluent  and  the  ef- 
fect of  this  effluent  on  selected  organisms  are  out- 
lined and  specific  recommendations  are  suggested 
concerning  outfall  construction  design  to  minimize 
a  detrimental  environmental  impact.  (Ensign-PAI) 
W72-10149 


MARINE    TRANSPORTATION    SYSTEMS    OF 
THE  TRANS-ALASKAN  PIPELINE  SYSTEM. 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10155 


CHEMICAL  EXCHANGES  BETWEEN  SEDI- 
MENTS AND  WATER  IN  THE  GREAT  LAKES: 
SPECULATIONS  ON  PROBABLE  REGULATO- 
RY MECHANISMS, 

Wisconsin   Univ.,   Milwaukee.   Center  for  Great 
Lakes  Studies. 
C.H.Mortimer. 

Limnol  Oceanogr.  Vol  16,  No  2,  p  387-404.  1971. 
Hlus. 

Identifiers:  Canada,  'Chemical  exchanges,  'Great 
Lakes,  'Regulatory  mechanisms,  Minerals,  Ox- 
ygen, Sediments,  Speculations. 

As  long  as  the  02  concentration  at  the  sediment 
surface  does  not  fall  below  1  or  2  mg/liter,  typical 
deep-water  sediments  in  the  Great  Lakes  will 
probably  be  found  to  exert  a  measurable  but  quan- 
titatively unimportant  influence  on  the  chemistry 
of  the  overlying  waters.  This  conclusion  is  sup- 
ported by  the  case  of  Windermere.  The  sequence 
of  more  conspicuous  changes  that  take  place  when 
the  02  does  fall  below  1  mg/liter  at  the  interface  is 
illustrated  by  the  case  of  Esthwaite  Water, 
representative  of  events  in  lakes  where  biological 
production  or  organic  pollution  is  high,  where  the 
subthermocline  volume  is  relatively  small,  or  both. 
A  progressive  decline  in  02  concentration  from  2 
mg/liter  to  analytical  zero  at  the  interface  was  ac- 
companied by  a  fall  in  electrode  potential  in  the 
upper  few  millimeters  of  sediment,  correlated  with 
mobilization  and  transfer  into  the  water  first  of  Mn 
and  later  of  Fe.  There  is  a  concurrent  transfer  into 
the  water  of  substantial  quantities  of  phosphate, 
previously  held  in  complex  form,  which  may  have 
important  biological  consequences.  Other  changes 
include  liberation  into  the  water  of  ammonia  and 
silicate.  Further  reduction  of  the  water-sediment 
system  permits  microbial  reduction  of  sulfate.  A 
third  example  of  sediment-water  exchange  occurs 
during  winter  stratification  under  ice  cover.  In 
Tornetrask,  in  the  course  of  95  days  of  ice  cover,  a 
relatively  thin  layer  of  bottom  water,  initially  at 
1C,  gained  heat  and  bicarbonate  from  and  lost  02 
to  the  sediments.  The  density  increase,  arising 
from  the  heat  gain,  set  density  currents  in  motion 
that  drained  this  contact  water  into  the  deepest 
parts  of  topographically  isolated  subbasins.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10158 


STUDY  OF  THE  POSSIBLE  ROLE  OF  POLLU- 
TION IN  THE  PREVALENCE  OF  SEA  NETTLES 
IN  THE  CHESAPEAKE  BAY  AND  THE 
DEVELOPMENT  OF  A  CENSUS  TAKING 
METHOD. 
Biospherics  Inc.,  RockviUe,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  N72-102  73,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Final  Report,  October  15, 
1971.  135  p,  29  fig,  12  tab,  26  ref.  NASW-2115. 

Descriptors:  'Sea  nettles,  'Pollutants,  'Main- 
tenance, 'Plant  morphology,  'Phosphates, 
'Nitrates,  'Ammonium  compounds,  Sewage  ef- 
fluents, Temperature  control,  Assay,  Remote 
sensing,  Algae,  Antibiotics,  Mercury,  Arsenic 
compounds,  Chesapeake  Bay. 
Identifiers:  'Chrysaora  quinquecirrha,  'Medusae 
maintenance,  'Polyp  maintenance,  'Polyp 
metabolism,  Tetracycline,  Sulfanilamide,  Penicil- 
lin G,  Polymyxin  B,  Podocysts. 


The  effect  of  pollutants  on  the  polyp  stage  of  the 
sea  nettle,  Chrysaora  quinquecirrha,  and  a  means 
to  detect  the  medusae  form  by  remote  sensing 
were  investigated.  Phosphate,  nitrate,  ammonium, 
combinations  of  these,  pH  from  6-8,  and  synthetic 
sewage  effluents  were  examined  for  maintenance 
and  morphology  of  the  polyps.  Phosphate,  nitrate, 
and  their  combinations  were  found  to  contribute  to 
the  proliferation  of  polyps,  pH  had  no  effect  while 
ammonium,  ammonium  combinations  and  sewage 
were  found  to  be  detrimental  to  polyps.  Phosphate 
and  nitrate  seemed  to  act  as  a  protection  against 
the  lethal  effects  of  ammonium.  An  assay  based  on 
the  labeled  release  technique  was  used  to  measure 
polyp  metabolism.  The  results  support  those  ob- 
tained in  the  maintenance  study  suggesting  a 
potential  to  predict  and  support  the  morphological 
effects  of  pollutants  on  polyps.  (Ensign-PAI) 
W72-10162 


THE  PRODUCTION  OF  ORGANIC  DETRITUS 
IN  A  SOUTH  FLORIDA  ESTUARY, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10163 


PORT  AND  HARBOR  SAFETY. 

Committee  on  Merchant  Marine  and   Fisheries 
(U.S.   House).   Subcommittee   on  Coast  Guard, 
Coast  and  Geodetic  Survey,  and  Navigation. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10171 


THE  UPTAKE  AND  DISTRIBUTION  OF  ZN-65 
IN  OYSTERS, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft   (England).    Fisheries   Radiobiological 

Lab. 

M.G.Romeril. 

Marine  Biology,  Vol.  9,  No.  4,  p  347-354,  June 

1971.  5  fig,  3  tab,  17  ref. 

Descriptors:  'Zinc,  'Radioecology,  'Zinc 
radioisotopes,  'Oysters,  'Aquatic  environment, 
Water  pollution,  Public  health,  Radioisotopes, 
Radioactive  wastes,  Absorption,  Distribution, 
Animal  physiology. 

Identifiers:  *Zinc-65,  'Rate  studies,  Portuguese 
oysters,  Crassostrea  spp.,  Ostrea  spp.,  Biological 
half-life,  Half -life. 

Over  a  period  of  6  weeks  in  aquaria,  Portuguese 
oysters  (Crassostrea  angulata)  accumulate  zinc  to 
a  greater  extent  than  do  native  Ostrea  edulis, 
although  intake  rates  for  any  particular  organ  in 
either  species  are  quite  similar.  The  general  dis- 
tribution pattern  of  radioactivity  in  the  tissues  is 
similar  to  that  observed  for  stable  zinc  and  Zn-65 
in  other  oyster  species,  concentration  occurring  to 
the  greatest  extent  in  gills  and  mantle,  and  lest  in 
muscle.  The  observed  equilibrium  concentrations 
and  biological  half-lives  are  considerably  less  than 
those  measured  in  the  natural  environment,  and 
the  significance  of  this  and  its  bearing  on  the 
mechanisms  of  uptake  is  discussed.  Cobalt  and 
iron  depress  the  rate  of  Zn-65  uptake  by  both 
oyster  soft  tissues  and  the  shell.  The  limiting  effect 
in  soft  tissues  is  probably  due  to  competition  for 
sites  at  the  actual  point  of  uptake.  The  distribution 
of  Zn-65  in  tissue  subcellular  fractions  separated 
by  centrif  ugation  shows  the  greatest  concentration 
of  the  radioisotopes  in  the  insoluble  tissue  com- 
ponents of  gills,  mantle,  and  heart.  Appreciable 
amounts  of  Zn-65  are  associated  with  tissue 
proteins.  (Svensson- Washington) 
W72-10198 


THE  OCCURRENCE  OF  TANTALUM  IN  SOME 
MARINE  ORGANISMS, 

Southampton  Univ  (England).  Dept.  of  Oceanog- 
raphy. 

J.  D.  Burton,  and  K.  S.  Massie. 
Journal  of  the  Marine  Biological  Association  of 
the  United  Kingdom,  Vol.  51,  p  679-683,  1971.  1 
tab,  14  ref. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution— Group  5C 


Descriptors:  *Radioecology,  'Radioactive  wastes, 
'Aquatic  animals,  Neutron  activation  analysis, 
Aquatic  environment,  Crustaceans,  Mollusks, 
Water  pollution  sources.  Water  pollution  effects, 
Absorption,  Trace  elements,  Water  chemistry. 
Identifiers:  'Tantalum,  Echinoderms,  Tunicates, 
Ascidians. 

Determinations  have  been  made,  by  neutron  ac- 
tivation analysis,  of  the  concentrations  of  tan- 
talum in  the  tissues  of  some  common  crustaceans, 
mollusks,  echinoderms,  and  tunicates  of  coastal 
waters  of  southern  England.  The  concentrations 
ranged  from  less  than  0.01  mg/kg  dry  weight  in  the 
muscle  of  Mytilus  edulis  to  2.0  mg/kg  dry  weight  in 
Neomysis  integer,  which  represents  the  lowest 
trophic  level  examined.  Two  ascidian  species 
showed  concentrations  of  about  0.2  mg/kg  dry 
weight  in  the  whole  organism.  Results  suggest  that 
the  average  concentration  of  tantalum  in  sea  water 
is  not  greater  than  0.02  microgram/1.  A  generalized 
concentration  factor  of  1000  on  a  wet  weight  basis 
applies  to  the  edible  parts  of  mollusks  and 
crustaceans.  (Svensson -Washington) 
W72- 10200 


CHLORAMINE  TOXICITY  TO  THE  AM- 
PHIPOD  GAMMARUS  PSEUDOLIMNAEUS 
UND  THE  FATHEAD  MINNOW  (PIMEPHALES 
PROMELAS), 

National  Water  Quality  Lab.,  Duluth,  Minn. 
I.  W.  Arthur,  and  J.  G.  Eaton, 
loumal    of    the    Fisheries    Research    Board    of 
Canada,  Vol.  28,  p  1841-1845, 1971.  5  tab,  8  ref. 

Descriptors:  'Chlorination,  'Water  pollution  ef- 
fects, 'Chlorine,  Lethal  limit,  Water  pollution 
sources,  Water  quality,  Chemcontrol,  Water  treat- 
ment, Amphipods,  Crustaceans,  Minnows,  Fish 
diseases,  Bioassay. 

Identifiers:  'Chloramine,  Gammarus  spp., 
Fathead  minnow,  Pimephales  spp. 

Amphipods  (Gammarus  pseudolimnaeus)  were 
subjected  to  96  hr  and  IS  week  exposures,  and 
Fathead  minnows  (Pimephales  promelas)  to  a  21 
week  exposure  of  various  chloramine  concentra- 
tions under  continuous  flow  conditions.  The  most 
marked  sublethal  effects  were  reductions  in  the 
number  of  young  produced  by  the  amphipod  and 
of  eggs  produced  by  the  minnow.  The  96  hr  median 
tolerance  limit  (TI.m-50)  for  the  amphipod  was 
9.220  mg/1  total  chloramine.  Fathead  minnows  in 
the  long  term  study  were  all  killed  at  the  highest 
concentration,  0.154  mg/1  total  chloramine,  within 
three  days.  The  lowest  measured  total  chloramine 
concentration  in  the  long  term  tests  having  no  sig- 
nificant effect  was  less  than  0.0034  mg/1  for  the 
amphipod  and  0.016S  mg/1  for  the  fathead  minnow. 
XeGore- Washington) 
W72- 10202 


CORRELATION  OF  DDT  AND  LIPH)  LEVELS 
FOR  CERTAIN  SAN  FRANCISCO  BAY  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife  Sacramen- 
to, Calif.  Div.  of  River  Basin  Studies. 
R.  D.  Earnest,  and  P.  E.  Benville,  Jr. 
Pesticides  Monitoring  Journal,  Vol.  5,  No.  3,  p 
235-241,  December  1971.  5  tab,  12  ref. 

Descriptors:  'Pesticide  kinetics,  'Pesticide 
residues,  *DDT,  'Chlorinated  hydrocarbon  pesti- 
cides, 'California,  Absorption,  DDD,  DDE, 
Lipids,  Water  pollution  effects,  Path  of  pollutants, 
Perches,  Fish  physiology,  Sculpins,  Crabs. 
Identifiers:  'San  Francisco  Bay  (Calif),  Lipid  con- 
tent. Flounder,  Sole,  Sanddab,  Micrometrus  spp., 
Cymatogaster  spp.,  Racochilus  spp.,  Phanerodon 
spp.,  Platichthys  spp.,  Parophrys  spp., 
Citharichthys  spp.,  Leptocottus  spp.,  Cancer  spp. 

During  1969,  residue  levels  of  DDT  and  its 
metabolites  were  determined  monthly  for  eight 
species  of  fish  and  one  species  of  crab  collected 
from  two  sites  in  San  Francisco  Bay,  California. 
Total  residue  levels  were  highest  in  dwarf  and 
shiner  perch  and  lowest  in  flatfish  and  crabs.  Lipid 


concentrations  were  determined  in  all  animals. 
Correlation  coefficients  were  calculated  for  per- 
cent lipid  versus  concentrations  of  DDE,  DDD, 
DDT,  and  total  DDT  (DDE  +  DDD  +  DDT). 
There  was  a  significant  correlation  (P  less  than 
0.05)  between  percent  lipid  and  DDT  and  its 
metabolites  for  white  perch,  pile  perch,  and 
staghorn  sculpin.  Dwarf  perch  had  a  negative  cor- 
relation. (LeGore-Washington) 
W72-10203 


AN    INCIDENCE    OF    FISH    MORTALITY    IN 
ATHANKARAI  ESTUARY  NEAR  MANDAPAM, 

Central  Marine   Fisheries  Research  Inst.,   Man- 
dapam  (India). 

V.  S.  Durve,  and  K.  Alagarswami. 
Journal  of  the  Marine  Biological  Association  of  In- 
dia, Vol.  6,  No.  1,  p  147-150,  1964.  5  fig,  1  tab,  5 
ref. 

Descriptors:      'Irrigation     practices,      'Fishkill, 
•Salinity,  'Estuarine  environment,  Lethal  limit, 
Mortality,   Estuaries,   Aquatic   habitats,  Tilapia, 
Mullets,  Clams,  Shrimp,  Irrigation. 
Identifiers:  Prawns,  India. 

A  fishkill  was  reported  in  Athankarai  estuary  (In- 
dia) near  Mandapam  on  July  20,  1963.  Populations 
of  clams  (Meretrix  casta)  and  prawns  were  also  af- 
fected. The  estuary  is  formed  by  the  Vaigai  River, 
which  id  diverted  for  an  irrigation  program  during 
the  summer.  It  was  deduced  that  the  mass  mortali- 
ty resulted  from  an  intolerable  increase  in  the 
estuarine  water's  salinity.  Local  residents  reported 
that  the  mortality  is  an  annual  event.  (LeGore- 
Washington) 
W  72- 10204 


THE     LOCAL     EFFECT     OF     A     PUNCTATE 
WASTE  WATER  LOADING   OF  A  STANDING 
BODY  OF  WATER;   A  DIRECT  DETERMINA- 
TION OF  THE  GROWTH   LIMITING   EFFECT 
OF  PHOSPHORUS  IN  LAKE  LUCERNE, 
Eidgenoessische         Technische         Hochschule, 
Kastienbaum  (Switzerland).  Hydrobiology  Lab. 
R.  Gaechter,  E.  Szabo,  and  A.  Mares. 
Schweiz  Z  Hydrol.  Vol.  33,  No  l,p  66-72.  1971.11- 
lus.  Maps.  English  summary. 
Identifiers:  Water  pollution  control,  'Water  pollu- 
tion effects,  Equation,  Growth,  Lakes,  Loading, 
'Lake     Lucerne,     Mitscherlich,     'Phosphorus, 
'Water  pollution,  Punctate,  Switzerland,  'Waste 
water  (Pollution). 

The  influence  of  the  'Steinibach'  tributary,  into 
which  the  wastewater  of  10,000  inhabitants  is 
discharged,  on  Lake  Lucerne  (Horwer  Bucht)  is 
detectable  in  the  surface  water  over  a  distance  of 
more  than  2  km.  The  increased  P  supply  enables 
more  intensive  biological  nitrate  consumption.  The 
dependence  of  the  pigment  concentration,  y,  on 
the  total  P  concentration,  x  can  be  expressed  by 
the  following  Mitscherlich  equation:  log  (30-y)  = 
log  30-0.012  (x-6).  This  was  the  first  time  that  the 
influence  of  an  increased  P  concentration  on  pri- 
mary production  was  shown  in  Lake  Lucerne 
under  completely  natural  conditions.  The  possibili- 
ties of  implementing  successful  water  pollution 
control  measures  in  lakes  with  various  trophic 
levels  are  discussed. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W  72- 10205 


THE  HALF-LIFE  OF  BIOLOGICAL  ACTIVITY 
OF  ANTIMYCIN  DETERMINED  BY  FISH 
BIOASSAY, 

Bureau    of    Sport    Fisheries    and    Wildlife,    La 
Crosse,  Wis.  Fish  Control  Lab. 
L.  L.  Marking,  and  V.  K.  Dawson. 
Transactions  of  the  American  Fisheries  Society, 
Vol.  101,  No.  1,  p  100-105,  January  1972.  5  fig,  3 
tab,  8  ref. 

Descriptors:  'Antimycin  A,  'Fish  physiology,  Or- 
ganic compounds,  Rainbow  trout,  Sunfishes, 
Goldfish,  Catfish,  Environmental  effects,  Toxins. 


Identifiers:    'Antimycin,   'Half   life,   'Biological 
half  life.  Toxicants. 

The  biological  halflife  of  antimycin,  a  powerful 
fish  toxicant,  was  determined  using  fish  bioassays 
at  various  test  temperatures  and  pH  levels.  The 
species  exposed,  in  order  of  decreasing  sensitivity 
to  the  toxicant,  include  rainbow  trout,  bluegill, 
green  sunfish,  goldfish,  channel  catfish,  and  black 
bullhead.  Antimycin  is  deactivated  more  rapidly  at 
higher  temperatures,  but  the  high  temperatures  did 
not  influence  the  deactivation  as  greatly  as  did 
high  pH  levels.  The  halflives  at  the  various  pH 
levels  are  as  follows:  pH  6.0-6.5  =  310  hr,  pH  8.0 
=  100  hr,  pH  8.5  =  46  hr,  pH  9.0  =  9.7  hr,  pH  9.5  = 
4.6  hr,  and  pH  10  =  1.5  hr.  (LeGore-Washington) 
W72-10206 


STUDIES  ON  THE  EFFECT  ON  THE  BODY 
AND  MIND  OF  ENVIRONMENTAL  CONDI- 
TIONS: I.  PRELIMINARY  SURVEY  OF 
NITRATE  INFANT  METHEMOGLOBINEMIA 
AND  OF  THE  NITRATE  CONCENTRATION  OF 
THE  WATER  (IN  JAPANESE), 
Hokkaido  Inst,  of  Public  Health,  Sapporo  (Japan). 
S.  Okada,  T.  Kohgo,  S.  Sakaida,  M.  Watanabe, 
andS.  Shinagawa. 

Rep  Hokkaido  Inst  Pub  Health,  Vol  20,  p  213-222, 
1970.  Map.  English  summary. 
Identifiers:   Body,  Concentration,   Environment, 
Globinemia,   'Infants,  Mind,   'Nitrates,  Survey, 
'Potable  water. 

Infant  methemoglobinemia  due  to  high  nitrate- 
containing  water  and  nitrate  contamination  of 
drinking  water  were  studied.  Infant 
methemoglobinemia  could  not  be  seen  in  the  dis- 
tricts studied.  Studies  of  wells  indicated  that  well- 
waters  suspected  of  being  implicated  in  cases  of 
infant  methemoglobinemia  existed  in  these  areas. 
The  nitrate  content  of  wells  was  10-20  ppm  or 
more.  Nitrate  contaminated  water  was  found  most 
frequently  in  private  wells  serving  rural  homes. 
The  wells  were  located  less  than  15  m  from  the 
sources  of  pollution. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-10232 


ACID  RAIN, 

Cornell  Univ.,  Ithaca,  N.Y.  Section  on  Ecology 

and  Systems. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10261 


PEATLAND  TYPES  AND  THEIR  REGIONAL 
DISTRIBUTION  IN  SOUTH  SWEDEN, 

T.  Mornsjo. 

Geol  Foeren  Sotckh  Foerh.  Vol  93  (Part  3),  p  587- 

600.  1971.  Illus.  Maps. 

Identifiers:  'Distribution,  Lakes,  Minerals,  Palu- 

dification,  'Peatland,  Soils,  'Sweden,  Terrestri- 

alization,  Trophication,  'Soil  types. 

Peatlands  in  South  Sweden  are  classified  partly  as 
to  surface  morphology  and  partly  as  to  stratig- 
raphy and  development.  Two  main  categories  of 
peatland  are  discussed:  ombrotrophic  peatland 
(rain-water  conditioned)  and  minerotrophic  peat- 
land (supplied  with  mineral  soil  water).  Each 
category  exhibits  types  related  to  differences  in 
hydrotopography,  water  movements, 

geomorphology,  etc.  The  basal  part  in  the  stratig- 
raphy of  peatlands  makes  it  plain  that  peatlands 
may  be  developed  by  paludification  of  mineral 
soil,  terrestrialization  of  lakes,  and,  as  to  om- 
brotrophic peatlands,  by  ombrotrophication  upon 
peat  strata.  The  regional  distribution  of  South 
Sweden  of  peatland  types  distinguished  is 
reviewed  in  broad  outlines. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10308 


RECYCLING  AND  ECOSYSTEM  RESPONSE, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  06G. 
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W72-10323 


SOME  METHODS  OF  ASSESSMENT  OF  TOXIC 
EFFECTS  UPON  MARINE  INVERTEBRATES, 

University  of  Strathclyde,  Garelochhead  (Scot- 
land). Marine  Lab. 
E.  J.  Perkins. 

Proceedings  of  Society  for  Analytical  Chemistry: 
Analytical  Division,  Chemical  Society,  Vol  9,  No 
5,  p  105-1 14,  May  1972. 1  fig,  1  tab,  19  ref . 

Descriptors:  'Water  pollution  effects,  'Marine 
animals,  'Toxicity,  'Lethal  limit,  'Analytical 
techniques,  Testing,  Toxins,  Ecology,  Environ- 
mental effects,  Laboratory  tests,  Evaluation. 

Studies  of  the  toxic  effect  of  effluents  and  other 
materials  upon  a  range  of  marine  invertebrate 
animals  are  considered.  In  all  experiments,  con- 
tinuous gentle  aeration  maintained  the  oxygen 
levels  near  saturation.  As  the  pH  of  sea  water  is 
dependent  upon  the  carbon  dioxide  concentration, 
the  pH  was  monitored  continuously  in  the  test  ves- 
sels; oxygen  levels  were  determined  intermit- 
tently. The  acute  toxicity  test  was  normally  per- 
formed as  a  24-hour  exposure  to  the  toxic  solution 
in  a  no-flow  system,  followed  by  a  5-day  recovery 
period.  The  mortality  due  to  each  test  solution  was 
defined  at  the  end  of  this  period.  The  duration  of 
the  exposure  was  extended  to  48  or  96  hours  if  the 
need  arose.  Because  of  severe  problems  in  tank 
hygiene,  no  animals  were  fed  during  this  period. 
The  animals  studied  were  Eupagurus  bernhardus, 
Carcinus  maenas,  Littorina  littorea,  L.  saxatilis, 
Thais  (Nucella)  lapillus,  Buccinum  undatum, 
Mytilus  edulis,  Ostrea  edulis  and  Asterias  rubens, 
but  the  general  concept  is  applicable  to  all  marine 
animals.  (Woodard-USGS) 
W72-10347 


DISEASE   DUE   TO   'NONPATHOGENIC   BAC- 
TERIA, 

South  Tahoe  Public  Utility  District,  South  Lake 

Tahoe,  Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10368 


A  COMPARATIVE  MICROBIOLOGICAL 
STUDY  OF  THE  SAPROPELS  OF  LAKES 
AKACH-KUL'  AND  SABANAI  IN  CHE- 
LYABINSK OBLAST.  (IN  RUSSIAN), 

I.  F.  Fedotov. 

TrSverdl  S-Kh  Inst.  20:  213-215.  1970. 
Identifiers:  Lake  Akach-Kul,  Azotobacter,  Bac- 
teria, Chelyabinsk,  'Microbiology,  Lake  Sabanai, 
•Sapropels,  Sulfate,  USSR,  'Lakes. 

A  comparative  microbiological  study  was  used  to 
establish  the  same  sanitary  bacteriological  varia- 
bles of  the  sapropels  of  lakes  Akach-Kul'  and 
Sabanai,  which  are  near  the  resort  of  Uvil'da  in 
Chelyabinsk  Oblast.  Ten  times  as  many  azotobac- 
ters  and  denitrifiers  were  found  in  Lake  Akach- 
Kul'.  Sulfate-reducing  bacteria  were  found  in  the 
sapropel  of  Lake  Akach-Kul'  but  not  in  that  of 
Lake  Sabanai.  There  were  10  times  as  many  iron 
bacteria  in  Lake  Sabanai  as  in  Lake  Akach-Kul'. 
The  antibacterial  action  of  the  sapropel  of  Lake 
Akach-Kul'  on  test  microorganisms  was  greater 
than  that  of  Lake  Sabanai.  The  sapropel  of  Lake 
Akach-Kul'  had  relatively  better  microbiological 
variables  than  did  that  of  Lake  Sabanai. --Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-10388 


A  MICROBIOLOGICAL  AND  SANITARY-BA- 
CTERIOLOGICAL CHARACTERIZATION  OF 
THE  SAPROPEL  OF  LAKE  BOLYASH,  CHE- 
LYABINSK OBLAST,  (IN  RUSSIAN), 

I.  F.  Fedotov,  and  E.  V.  Zhuravleva. 
Tr  Sverdl  S-Kh  Inst.  Vol  20,  p  216-218, 1970. 
Identifiers:       Azotobacter,       Bacteria,       'Lake 
Bolyash,     Chelyabinsk,     Lakes,     Microbiology, 
'Sapropel,  USSR,  'Microorganisms. 


Azotobacters,  butyric  acid-fermenting,  denitrify- 
ing and  other  microorganisms  were  found  in  the 
sapropel  of  Lake  Bolyash.  Under  experimental 
conditions  there  is  a  possibility  of  increasing  the 
number  of  sulfate-reducing  bacteria,  azotobacters 
and  butyric  acid-fermenting  bacteria  by  heating 
the  sapropel  at  60  C  for  30  min.  The  sanitary-bac- 
teriological quality  of  the  sapropel  is  also  im- 
proved by  heating  at  60  C  for  30  min.  There  was 
considerable  intensification  of  the  antibacterial  ac- 
tion of  the  sapropel  on  test  microorganisms  after 
heating,  and  this  activity  is  retained  longer  than  in 
unheated  sapropel.-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-10393 


POLLUTION  IN  A  CRUSOE  ECONOMY, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10428 


THE    EFFECT    OF    FARM    WASTES   ON    THE 
POLLUTION  OF  NATURAL  WATERS, 

Wisconsin  Univ.,  Madison;  and  Marathon  County 

Center,  Wausau,  Wis. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10430 


LIMNOLOGICAL  STUDIES  OF  LAKE 
JACOMO,  JACKSON  COUNTY,  MISSOURI.  I. 
WATER  QUALITY  AND  SURFACE  PLANK- 
TON, 1970  -  1971, 

Missouri  Water  Resources  Research  Center, 
Columbia. 

D.  H.  Stern,  and  M.  S.  Stern. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  587,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Missouri  Water  Resources 
Research  Center  Completion  Report  May  1972.  61 
p,  14  fig,  4  tab,  18  ref.  Project  No.  OWRR  AMI- 
MO  (1).  14-31-0001-3225. 

Descriptors:  'Algae,  'Eutrophication,  'Nutrients, 

'Plankton,        'Recreation,        'Water        quality, 

Cyanophyta,        Lakes,        Missouri,        Nitrogen, 

Phosphorus. 

Identifiers:  Lake  Jacomo  (Mo). 

Water  quality  and  surface  plankton  in  Lake 
Jacomo,  the  primary  recreational  water  for  Kan- 
sas City,  were  studied  synoptically  from  June  1970 
through  May  1971.  The  lake,  which  has  2  million 
visitors  per  year,  has  been  culturally  eutrophicated 
by  nutrient-rich  runoff  from  watershed  land  con- 
taining farms,  feedlots,  and  urban  areas.  Nuisance 
blooms  are  promoted  by  its  dissected  shoreline 
and  relatively  small  size.  Ammonia  nitrogen  con- 
centrations ranged  from  0.25  ppm  to  2.64  ppm, 
nitrate  nitrogen  from  0.02  ppm  to  1.00  ppm,  and 
orthophosphate  from  0.02  ppm  to  1.79  ppm.  One- 
hundred  and  eighty  plankton  taxa  were  identified. 
Cyanophyta,  in  particular  Aphanizomenon  flos- 
aquae,  were  dominant,  except  in  June  and  from 
mid-November  through  January  when 
Chrysophyta  dominated  the  plankton.  Recommen- 
dations from  this  study  include  the  following:  (1) 
Purchase  or  zoning  control  of  the  lake's 
watershed;  (2)  lake  bank  stabilization  by  the  Park 
Department;  (3)  encouragement  of  appropriate 
powerboat  operation  to  minimize  wakes  along  un- 
stable banks;  (4)  reduction  of  nutrient-rich  runoff 
from  agribusinesses;  (5)  erosion  control  by  wise 
construction  and  farming  practices;  (6)  reduction 
of  blue-green  algae  by  repeated  applications  of 
copper  sulfate  or  copper-containing  algicides;  and 
(7)  limited  dredging  of  productive  shallow  coves. 
Aeration  and  destratification  are  not  recom- 
mended at  this  time.  (Missouri  abstract) 
W72-10431 


THE    SHAD    FISHERY    OF    THE    ALTAMAHA 
RIVER,  GEORGIA, 

Georgia  Game  and  Fish  Commission,  Brunswick. 

Marine  Fisheries  Div. 

W.F.Godwin. 


Available  from  the  National  Technical  Informa- 
tion Service  as  COM-7210192,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Contribution  Series  No.  8, 
December  31,  1971.  42  p,  1 4  fig,  11  tab,  8  ref 

Descriptors:  'Marine  fish,  'Fisheries,  'Georgia, 
Fishing,  Management,  Marketing,  Aquatic  popula- 
tions. 

Identifiers:  'Shad,  'Altamaha  River,  Alosa 
sapidissima,  Alosa  mediocris. 

The  American  shad  fishery  of  the  Altamaha  River 
was  investigated  during  1967  and  1968.  Drift  gill 
nets  were  most  widely  used  with  set  gill  nets  and 
bow  nets  used  less  frequently.  Catch  and  effort 
data  were  collected  from  fishermen  and  dealers. 
During  the  study  1,376  American  and  hickory  shad 
were  tagged  and  649  tags  were  returned.  Earlier 
closing  of  the  commercial  fishing  season  was 
recommended  to  avoid  harvest  of  spawning  fish  in 
April  which  were  in  poor  market  condition. 
W72-10437 


THE  DISTRIBUTION  AND  DENSITY  OF  THE 
BRACKISH  WATER  CLAM,  RANGIA  CU- 
NEATA  IN  THE  ALTAMAHA  RIVER,  GEOR- 
GIA, 

Georgia  Game  and  Fish  Commission,  Brunswick. 
Marine  Fisheries  Div. 
W.  F.Godwin. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72-10194,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Contribution  Series  No. 
5,  April  1968.  13  p,  5  fig,  1  tab,  3  ref.  Grant  NMFS- 
2-44-R. 

Descriptors:  'Clams,  'Georgia,  'Fisheries,  Dis- 
tribution, Aquatic  populations,  Shellfish. 
Identifiers:    Rangia    cuneata,    'Altamaha    River 
(Ga). 

A  total  of  8.  stations  in  the  Altamaha  River  system 
were  sampled  for  Rangia  cuneata  between  Oc- 
tober 1966  and  August  1967.  The  range  of  sizes  in 
the  Altamaha  indicated  a  long  established  popula- 
tion with  annual  reproduction  and  recruitment. 
Most  clams  were  found  in  areas  where  salinities 
were  less  than  5.5  ppt.  Clams  were  found  at  15  sta- 
tions and  concentrations  of  commercial  density 
found  at  5  of  the  15. 
W72-10438 

5D.  Waste  Treatment  Processes 


AERATOR  AND  WATER  TREATMENT 
DEVICE, 

R.  E.  Eron. 

U.  S.  Patent  No.  3,653,641,  4  p,  2  fig,  1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  l,p.  151,  ApriU,  1972. 

Descriptors:  'Patents,  'Aeration,  'Chemical  treat- 
ment, Pollution  abatement,  Water  pollution. 
Water  pollution  treatment,  Water  treatment, 
'Chlorination,  'Bactericides,  Separation 

techniques,  Equipment,  'Waste  water  treatment. 

A  rotatable  impeller  is  located  at  the  upper  end  of 
an  intake  tube  to  sling  water  outward  from  the 
tube  with  considerable  turbulence,  increasing  the 
interfacial  exposure  to  the  surrounding  at- 
mosphere. The  aerated  water  is  introduced  at  the 
bottom  of  the  pond  inducing  an  outward  and  up- 
ward flow  of  treated  water  at  the  pond  base. 
Chemicals  such  as  chlorine  or  a  bactericide  are 
diluted  prior  to  introduction  into  the  body  of  water 
thereby  insuring  that  the  surrounding  ecology  is 
not  disturbed.  (Sinha-OEIS) 
W72-09789 


AEROBIC  REMOVAL  OF  PHOSPHATE  FROM 
ACTIVATED  SLUDGE, 

Biospherics  Inc.,  Rockville,  Md.  (Assignee). 
G.  V.  Levin,  and  G.  J.  Topol. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


U.  S.  Patent  No.  3,654,146,  2  p,  1  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.897,  No.  1,  p.  263,  April4,  1972. 

Descriptors:  'Patents,  'Phosphates,  'Activated 
sludge,  'Aerobic  treatment,  'Biochemical  oxygen 
demand,  Sewage  treatment,  Aeration,  Pollution 
abatement,  'Waste  water  treatment,  Water  pollu- 
tion, Water  pollution  treatment. 

A  phosphate-rich  supernatant  liquor  is  formed  and 
after  being  aerated  has  a  reduced  BOD  content. 
The  organisms  take  up  phosphate  and  the 
phosphate-enriched  sludge  is  separated  to  yield  a 
substantially  phosphate  free  effluent.  (Sinha- 
OEIS) 
W72-09791 


METHOD      OF      TREATING      SPENT      PULP 
LIQUORS, 

Weyerhaeuser  Co.,  Tacoma,  Wash.  (Assignee). 
G.  G.  de  Hass,  L.  H.  Clark,  and  C.  J.  Lang. 
U.  S.  Patent  No.  3,654,353,  3  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1 ,  p.  296,  April  4,  1972. 

Descriptors:  'Patents,  'Pulp  wastes,  'Acids, 
'Sulfite  liquors,  'Chemical  wastes,  Pollution 
abatement,  'Acetic  acid,  Industrial  wastes,  Waste 
treatment,  'Waste  water  treatment,  'Organic 
acids,  Organic  wastes,  Water  pollution,  Water  pol- 
lution treatment,  Water  quality. 
Identifiers:  'Formic  acids,  Sodium  hydroxide. 

A  method  of  injecting  a  reactive  compound  into 
the  vapor  stream  that  will  react  with  volatile 
materials  to  form  nonvolatile  compounds  in  the 
form  of  crystalline  products  or  solutions  of  the 
two  compounds  is  described.  It  provides  for  the 
recovery  of  acetic,  formic  and  sulfurous  acids. 
Compounds  such  as  sodium  hydroxides  are  in- 
jected to  convert  the  acids  in  the  vapor  streams  to 
their  nonvolatile  salts.  (Sinha-OEIS) 
W72-09798 


NITRATE  REMOVAL  FROM  SEWAGE, 

Biospherics  Inc.,  Rockville,  Md.  (Assignee). 
G.  V.  Levin,  and  G.  J.  Topol. 
U.  S.  Patent  No.  3,654,147,  3  p,  2  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1 ,  p.  263,  April  4,  1972. 

Descriptors:  'Patents,  'Nitrates,  Sewage  treat- 
ment. Chemical  wastes,  'Nutrient  removal,  'Ac- 
tivated sludge,  'Aeration,  Microorganisms, 
'Phosphates,  'Biological  treatment,  Waste  water 
treatment,  'Bacteria,  Biochemical  oxygen  de- 
mand. 

Raw  sewage  is  mixed  with  activated  sludge  to 
form  a  mixed  liquor.  Aeration  takes  place  at  rate 
sufficient  to  convert  ammonia  to  nitrate.  The 
mixed  liquor  is  then  passed  to  a  zone  where  it  is 
kept  under  conditions  of  insufficient  oxygen.  This 
causes  the  microorganisms  to  break  down  the 
nitrate  fulfilling  their  need  by  taking  oxygen  from 
the  nitrate.  Nitrogen  gas  remains  and  is  removed 
from  the  system.  The  phosphate-enriched  sludge  is 
passed  to  a  phosphate  stripping  zone  where 
microorganisms  release  the  phosphate.  (Sinha- 
OEIS) 
W72-09800 


PROCESS  FOR  SEWAGE  TREATMENT, 

Aktiebolaget  Vallenbyggnadsbyran  (Sweden). 
N.K.G.Westberg. 

U.  S.  Patent  No.  3,652,406,  4  p,  4  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  4,  p  1427,  March  28,  1972. 

Descriptors:  'Patents,  Sewage  treatment,  'Biolog- 
ical treatment,  'Bacteria,  'Activated  sludge, 
•Aeration,  'Waste  water  treatment,  Pollution 
abatement.  Water  pollution,  Water  pollution  treat- 
ment, Separation  techniques. 


Sewage  enters  a  pre-treatment  system  which  con- 
sists of  a  strainer  and  sand  trap.  The  pre-treated 
water  is  fed  to  a  primary  basin  from  which 
separated  sludge  passes  via  a  homogenizing  device 
to  a  separate  cultivating  tank  where  an  activated 
sludge  is  produced.  The  activated  sludge  is  then  in- 
troduced into  the  sewage  at  one  or  more  points  be- 
fore or  after  the  inlet  to  the  biological  oxidizing 
device.  The  combined  materials  are  led  into  coagu- 
lating tanks.  Sludge  is  removed  by  sedimentation, 
floatation  or  filtration  and  the  purified  sewage 
passes  out  separately.  (Sinha-OEIS) 
W72-09802 


CYANIDE  REMOVAL, 

Calgon  Corp.,  Pitsburgh,  Pa.  (Assignee). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09807 


TREATMENT  OF  BIOLOGICAL  SLUDGE, 

Simon-Carves  Ltd.,  Stockport  (England),  (as- 
signee) 

A.  P.  Aldridge. 

U.  S.  Patent  No.  3,650,403,  3  p,  4  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  3,  p.  950,  March  21, 1972. 

Descriptors:  'Patents,  Slurries,  Sewage  sludges, 
'Heat  treatment,  Evaporation,  'Evaporators, 
'Organic  wastes,  *Waste  water  treatment,  Pollu- 
tion abatement,  Separation  techniques,  Equip- 
ment, Water  pollution,  Water  pollution  treatment, 
•Sludge  treatment. 

The  treatment  consists  of  feeding  the  slurry 
through  an  evaporator  plant  where  it  is  subjected 
to  heat  treatment  and  where  its  water  content  is 
removed  by  evaporation,  filtering  the  slurry  which 
has  passed  through  the  evaporator,  and  recycling 
the  aqueous  filtrate  for  further  treatment  with  the 
slurry  in  the  evaporator  plant.  (Sinha-OEIS) 
W 72-09809 


COMPLETE  MIX  SEWAGE  TREATMENT 
SYSTEM, 

Chicago  Bridge  and  Iron  Co.,  Aurora,  111.  (As- 
signee). 
J.D.Walker. 

U.  S.  Patent  No.  3,649,529,  5  p,  11  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  722,  March  14,  1972. 

Descriptors:  'Patents,  'Sewage  treatment,  Ac- 
tivated sludge,  'Aeration,  Water  pollution,  Water 
pollution  treatment,  Pollution  abatement,  Separa- 
tion techniques,  'Waste  water  treatment. 

Aeration,  mixing,  and  uniformity  throughout  a 
tank  are  improved  by  liberating  air  along  lines 
positioned  to  generate  in  the  contents  of  the  tank 
rolls  having  their  axes  on  a  bias.  Complete  mixing 
may  be  enhanced  by  feeding  a  mixture  of  raw 
sewage  and  return  activated  sludge  to  the  tank  at 
feed  points  so  scattered  that  no  part  of  the  tank  is 
far  from  a  feed  point.  (Sinha-OEIS) 
W72-09811 


PROCESS  OF  PURIFYING  WATER  WITH  AC- 
TIVE HALOGEN  COMPOUND  AND  ACTINIC 
RADIATIONS, 

Midwest  Research  Inst.,  Kansas  City,  Mo.  (As- 
signee). 

A.  Meiners,  and  E.  P.  Shea. 

U.  S.  Patent  No.  3,649,493,  5  p,  1  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  714,  March  14,  1972. 

Descriptors:  'Patents,  "Water  purification, 
•Halogens,  Oxidation,  'Irradiation,  Water  treat- 
ment, Light,  'Ultraviolet  radiation,  'Waste  water 
treatment,  'Microorganisms. 

Oxidizable  impurities  are  substantially  reduced  by 
oxidation  with  a  hypohalous  acid  forming  com- 
pound in  the  presence  of  actinic  light,  irradiated 


from  a  source  maintained  in  close  proximity  to  the 
water.  The  actinic  light  is  radiated  in  a  wave  length 
ranging  from  about  250  to  550  millimicrons  from 
an  electric  arc  source  disposed  in  close  proximity 
to  the  water  being  exposed.  The  pH  of  the  water  is 
maintained  slightly  acidic  in  the  range  of  4  to  6. 
The  actinic  light  is  radiated  in  intensity  sufficient 
to  impart  from  1  to  30  watt-minutes  per  gallon. 
(Sinha-OEIS) 
W72-09813 


METHOD  OF  TREATING  INDUSTRIAL  WASTE 
WATER  WITHOUT  CONTAMINATION  OF 
THE  ENVIRONMENT, 

Nyby  Bruks  Aktiebolag,  Nybybruk  (Sweden). 
K.  E.  Gunnarsson. 

U.  S.  Patent  No.  3,647,686,  3  p,  1  ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol. 
896,  No.  1 ,  p  270,  March  7,  1972. 

Descriptors:  'Patents,  'Chemical  treatment,  'In- 
dustrial wastes,  Waste  water,  Pollution  abate- 
ment, *Metals,  'Nitrates,  'Fluorides,  Water  pollu- 
tion, Water  pollution  treatment,  'Waste  water 
treatment,  'Ammonia,  'Alkali,  'Hydrogen  ion 
concentration. 

Industrial  waste  containing  metals,  nitrates,  and 
fluorides  is  treated  by  converting  the  fluoride  ions 
to  insoluble  fluorides,  neutralizing  the  waste  water 
with  an  ammoniacal  neutralizing  agent  and  adding 
excess  ammonia  to  a  pH  of  at  least  8,  filtering,  ad- 
ding an  alkali  hydroxide  to  the  filtrate,  distilling 
off  the  content  of  ammonia  and  finally  removing 
any  solid  phase  from  the  distillation  residue.  (Sin- 
ha-OEIS) 
W72-09817 


DEVICE        FOR        PURIFYING        POLLUTED 
WATER, 

Orenstein-Koppel  und   Lubecker   Maschinenbau 

A.G.  (West  Germany). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09818 


METHOD  AND  APPARATUS  FOR  THE  FAIL- 
-SAFE  INTRODUCTION  OF  A  BACTERICIDAL 
GAS  INTO  LIQUID  SEWAGE, 

Ontario  Research  Foundation,  Toronto.  (As- 
signee). 

D.  K.  Smith,  and  A.  J.  Last. 

U.  S.  Patent  No.  3,531,406,  4  p,  2  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  5,  p.  1362,  September  29, 1970. 

Descriptors:  'Patents,  'Pathogenic  bacteria, 
♦Viruses,  'Liquid  wastes,  'Sewage  bacteria, 
Equipment,  Pollution  abatement,  Water  pollution, 
Water  pollution  treatment,  Waste  water,  'Waste 
water  treatment,  'Bacteria,  'Gases,  'Disinfec- 
tion, 'Chlorination,  Water  treatment,  'Halogens. 

A  method  and  apparatus  are  provided  for  disin- 
fecting sewage  by  the  use  of  chlorine  gas  at  a  point 
which  causes  a  maximum  disruption  of  the  sewage 
so  that  the  particulate  matter  is  promptly  com- 
minuted and  pathogenic  bacteria  and  viruses  are 
destroyed.  A  vortex  of  low-pressure  is  created  in 
the  liquid  by  injecting  it  tangentially  into  a  vortex 
chamber  having  a  coaxial  outlet  tube.  As  the  rotat- 
ing liquid  passes  from  the  chamber  into  the  tube  it 
increases  its  rotational  speed  creating  a  zone  of 
low  pressure.  The  low  pressure  is  utilized  to  draw 
the  chlorine  gas  into  contact  with  the  liquid.  (Sin- 
ha-OEIS) 
W72-09819 


METHOD  AND  APPARATUS  FOR  TREATING 
WASTE, 

Industrial  Filter  and  Pump  Manufacturing  Co., 
Cicero,  111.  (Assignee). 
J.  F.  Zievers,  C.  W.  Riley,  and  R.  W.  Crain. 
U.  S.  Patent  No.  3,532,  405,  4  p,  3  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  5,  p.  1361 ,  September  29, 1970. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


IS 


IS 
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Descriptors:    *Patents,    'Alkalis,    'Chlonnation, 
•Oxidation,  *Metals,  'Industrial  wastes,  ♦Chromi- 
um, 'Waste  treatment,  'Chemical  wastes,  'Waste 
water  treatment,  Pollution  abatement. 
Identifiers:  Metal  finishing  wastes,  'Cyanide. 

A  method  and  the  apparatus  are  provided  for  pre- 
mixing  continuously  the  toxic  treating  chemicals 
with  waste  fluid  by  means  of  an  aductor,  prior  to 
ejecting  the  toxic  chemicals  into  the  mixing 
chamber.  The  system  for  treating  wastes  from 
metal  finishing  processes  includes  vertically- 
spaced,  motor  driven  impellers  in  a  mixing 
chamber  and  a  sump  pump  for  discharging  con- 
tinuously a  portion  of  the  waste  liquid  into  one 
inlet  and  the  remainder  to  another  inlet  for 
separate  treatment.  (Sinha-OEIS) 
W72-09820 


SEWAGE  TREATMENT  SYSTEM, 

Union  Tank  Car  Co.  (Assignee). 
B.  L.  Goodman,  R.M.  Appleberry,  J.  W. 
Struewing,  and  F.  G.  Weis. 

U.  S.  Patent  No.  3,531,404,  4  p,  3  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  5,  p.  1361 ,  September  29, 1970. 

Descriptors:  'Patents,  'Sewage  treatment,  Water 
pollution,  'Sludge  treatment,  Pollution  abatement, 
Dewatering,  'Filtration,  'Gravity,  'Screens, 
Waste  treatment,  'Waste  water  treatment,  Separa- 
tion techniques,  Flocculation,  Equipment,  Water 
pollution  treatment. 

A  gravity  filtration  process  and  apparatus  are  pro- 
vided for  concentrating  and  dewatering  sewage 
treatment  sludges.  The  sludge  is  flocculated  and 
flows  by  gravity  onto  a  primary  screen  for  water 
drainage.  The  sludge  is  deposited  on  a  secondary 
screen  where  a  scraping  action  releases  more 
water  from  the  sludge  mass.  The  secondary  screen 
being  in  the  form  of  a  belt-type  conveyor,  the 
sludge  is  carried  through  a  series  of  compressor 
rollers  which  squeeze  out  additional  water.  The 
screens  are  made  of  monofilament  material.  (Sin- 
ha-OEIS) 
W72-09821 


TREATMENT  OF  AN  AQUEOUS  WASTE 
STREAM  FROM  A  HYDROCARBON  CONVER- 
SION PLANT  WITH  CONTINUOUS  RECYCLE 
OF  THE  TREATED  AQUEOS  STREAM, 

Universal  Oil  Products  Co.,  Des  Plaines,  111.  (As- 
signee). 
P.  Urban. 

U.  S.  Patent  No.  3,531,395,  7  p,  1  fig,  1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  5,  p.  1359,  September  29, 1970. 

Descriptors:  'Patents,  Pollution  abatement,  'Sul- 
fur, 'Nitrogen,  'Ammonia,  'Organic  compounds, 
•Recycling,  Water  treatment,  'Waste  water  treat- 
ment, Industrial  wastes,  'Oxidation,  Water  pollu- 
tion, Water  pollution  treatment,  Chemical  treat- 
ment. 

A  hydrocarbon  charge  stock  containing  sulfurous 
and  nitrogenous  contaminants  is  converted  and 
sulfur  and  ammonia  recovered.  The  hydrocarbon 
charge  stock,  hydrogen  and  an  aqueous  recycle 
stream  containing  ammonium  polysulfide  is  con- 
tacted with  a  hydrocarbon  conversion  catalyst  at 
conversion  conditions  sufficient  to  form  an  ef- 
fluent stream  containing  substantially  sulfur-free 
and  nitrogen-free  hydrocarbons,  hydrogen,  NH3, 
H2S,  and  H20.  The  effluent  is  cooled  and 
separated.  The  aqueous  waste  stream  is  treated 
with  oxygen  to  produce  an  effluent  containing 
NH40H ,  (NH4)2S203  and  elemental  sulfur  or  am- 
monium polysulfide.  There  is  a  continuous 
recycling  of  the  treated  water  with  consequent 
abatement  of  water  pollution.  (Sinha-OEIS) 
W72-09822 


RECOVERING  ELEMENTAL  SULFUR  FROM 
WATERS  CONTAINING  HYDROGEN  SUL- 
FIDE, 

Freeport  Sulphur  Co.,  New  York.  (Assignee). 


V.H.Brogdon. 

U.  S.  Patent  No.  3,531,251,  4  p,  1  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  5,  p.  1331 ,  September  29,  1970. 

Descriptors:  'Patents,  *Sulfur,  'Hydrogen  sul- 
fide, 'Inorganic  compounds,  'Nitrogen,  Oxida- 
tion, 'Sulfur  compounds,  Pollution  abatement, 
'Waste  water  treatment,  Water  pollution,  Water 
pollution  treatment. 

Water  is  stripped  of  hydrogen  sulfide  with 
nitrogen  gas,  without  adding  external  heat.  About 
one-third  of  the  hydrogen  sulfide  removed  from 
the  water  is  oxidized  to  sulfur  dioxide  and  the 
resulting  sulfur  dioxide  reacted  with  the  remainder 
of  the  hydrogen  sulfide  to  produce  elemental  sul- 
fur. The  sulfur  is  removed  from  the  system.  The 
remaining  uncondensed  inert  gases,  consisting 
primarily  of  nitrogen,  are  recycled  to  strip 
hydrogen  sulfide  from  additional  amounts  of  water 
containing  it.  (Sinha-OEIS) 
W72-09823 


SEWAGE  TREATMENT  SYSTEM, 

Environmental  Services,  Inc.,  York,  Pa.  (As- 
signee). 

D.  E.Grimshaw. 

U.  S.  Patent  No.  3,530,990,  5  p,  12  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  5,  p.  1268,  September  29,  1970. 

Descriptors:  'Patents,  'Aeration,  'Bacteria, 
'Biochemical  oxygen  demand,  Water  treatment, 
'Sewage  treatment,  Waste  water,  'Waste  water 
treatment,  Pollution  abatement,  Water  pollution 
treatment,  Oxidation,  Organic  wastes. 

A  tank  arrangement  has  one  or  more  compart- 
ments separated  by  baffles  for  restricted  passage 
of  liquid.  Each  primary  compartment  has  a  pneu- 
matic circulator  unit  which  operates  to  receive 
segregated  quantities  of  influent  to  be  treated. 
Each  unit  has  a  sparger  connected  to  a  power 
operated  air  compressor  which  functions  to  super- 
saturate segregated  quantities  of  the  influent  with 
air.  The  product  is  discharged  into  sub-compart- 
ments of  each  primary  compartment  for  ac- 
celerated growth  of  bacteria  and  to  reduce  the 
BOD  to  an  acceptable  limit.  (Sinha-OEIS) 
W72-09824 


COMBINED  STEEL  MILL  AND  MUNICIPAL 
WASTEWATERS  TREATMENT. 

National  Steel  Corp.,  Weirton,  W.  Va.  Weirton 
Steel  Div. 

Copy  available  from  GPO  Sup  Doc 
EP2.10:12010DTQ02/72,  $1.50;  microfiche  from 
NTIS  as  PB-210  198,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries, 157  p,  28  fig,  59  tab,  8  ref.  EPA  Program 
12010  DTQ  02/72. 

Descriptors:  'Industrial  wastes,  'Municipal 
wastes,  'Activated  sludge,  Sedimentation, 
Laboratory  tests,  Analytical  techniques,  Organic 
loading,  Flow  rates,  Pollutant  identification. 
Design  criteria,  Technical  feasibility,  Economic 
feasibility,  'Waste  water  treatment. 
Identifiers:  Waste  characterization,  'Combined 
treatment. 

A  systems  evaluation  was  made  to  determine  the 
feasibility  and  economics  of  treating  selected  steel 
mill  and  sanitary  wastewaters  in  a  municipal 
sewage  treatment  plant.  The  project  was  Phase  I 
of  a  three  phase  program  to  demonstrate  that  in- 
dustries and  municipalities  through  cooperative 
action  can  combine  their  wastewaters  and  attain 
their  individual  treatment  goals  in  an  efficient  and 
economical  manner.  Detailed  field  work  was  car- 
ried out  at  the  steel  plant  and  the  total  sewage 
plant  treatment  system.  Selected  steel  plant  wastes 
were  combined  with  municipal  wastes  and  evalu- 
ated in  both  batch  and  continuous  treatability 
bench  scale  studies.  The  investigation  revealed 
that  it  is  technically  and  economically  feasible  to 


co-treat  selected  steel  plant  wastes  with  municipal 
wastewaters.  A  demonstration  plant  would  further 
develop  the  specific  operating  procedures  such  as 
sludge  concentration  control,  pH  control,  and 
rates  of  waste  additions  so  that  the  process 
scheme  could  be  routinely  implemented  in  similar 
situations.  (Lowry-Texas) 
W72-09825 


COST  TO  THE  CONSUMER  FOR  COLLEC- 
TION AND  TREATMENT  OF  WASTEWATER, 

Environmental    Protection    Agency,    Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab. 
R.  Smith,  and  G.  Eilers. 

Copy  available  from  GPO  Sup  Doc  EP2. 10:17090- 
07/70,  $1 .00;  microfiche  from  NTIS  as  PB-210  199, 
$0.95.  Environmental  Protection  Agency  Water 
Pollution  Control  Research  Series,  86  p,  13  fig,  30 
tab,  29  ref.  EDA  Program  17090-07/70. 

Descriptors:  'Sewage  treatment,  'Sewers,  'Terti- 
ary treatment.  Construction  costs,  Annual  costs, 
Cost  comparisons.  Allocation  (Cost),  Income  anal- 
ysis, Comparative  costs,  Maintenance  costs, 
Operating  costs,  Unit  costs,  Water  costs,  Cost 
trends,  Economies  of  scale,  Efficiencies,  Interest 
rate,  Prices,  Salaries,  Water  rates,  'Costs,  'Waste 
water  treatment. 

The  national  average  per  capita  cost  for  collection 
and  treatment  of  municipal  wastewater  is  com- 
puted based  on  the  1968  Inventory  of  Municipal 
Waste  Treatment  Facilities  in  the  United  States 
and  per  c  apita  cost  relationships  for  building  and 
operating  collection  and  treatment  facilities.  AU 
costs  are  given  per  capita  served  with  treatment 
facilities  using  the  level  of  treatment  existing  in 
1968.  Total  cost  was  computed  as  $19.80  per  capita 
per  year.  Of  this  total,  $15.31  represents  amortiza- 
tion charges  and  $4.49  represents  current  charges. 
The  total  cost  can  also  be  broken  down  as  $13.34 
for  collection,  $4.38  for  treatment  and  $2.08  for 
overhead  such  as  customer  services,  administra- 
tive, and  general.  The  cost  of  collection  is,  there- 
fore, about  three  times  as  expensive  as  treatment. 
Nationally,  about  23%  of  the  total  cost  is  paid  as 
sewerage  usage  charges.  This  represents  about 
0.1%  of  National  Personal  Consumption  Expendi- 
tures. Expenditure  for  water  supply  averaged 
$13.42  per  capita  per  year  and  this  is  about  equal  to 
the  amount  paid  by  the  consumer  in  user  charges 
for  water  supply.  The  current  status  of  collection 
and  treatment  in  the  United  States  is  discussed  and 
estimates  are  made  of  needed  additional  expendi- 
ture. (Lowry-Texas) 
W72-09826 


KINETICS  OF  REMOVAL  OF  MIXED  CAR- 
BOHYDRATES IN  ACTIVATED  SLUDGE 
PROCESSES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  En- 
gineering. 

S.  Ghosh,  F.  G.  Pohland,  and  W.  E.  Gates. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  365-381,  14  fig,  2  tab,  20 
ref. 

Descriptors:  'Waste  assimilative  capacity,  'Ac- 
tivated sludge,  'Kinetics,  Growth  rates,  Metabol- 
ism, Oxidation,  Chemical  oxygen  demand, 
Synthesis,  Sludge,  Enzymes,  Carbohydrates, 
Laboratory  tests,  Analytical  techniques,  'Waste 
water  treatment. 

Identifiers:  'Michaelis-Menton  equations, 
'Specific  growth  rate,  Detention  time.  Glucose, 
Galactose. 

Three  sets  of  steady  state  experiments  were  per- 
formed in  a  specially  designed  continuous  culture 
apparatus  using  glucose,  galactose,  and  glucose- 
galactose  mixtures  as  substrates.  Substrate  con- 
centrations, total  solids  concentrations, 
dehydrogenase  activity,  pH,  dissolved  oxygen 
(DO),  and  temperature  were  determined  at 
selected  intervals.  Data  obtained  were  used  to  for- 
mulate   generalized    equations    expressing    the 
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course  of  uptake  of  individual  sugar  substrates 
from  a  mixture,  identify  the  substrate  which  con- 
trols growth  and  substrate  utilization  rates  in 
mixed  substrate  systems  and  delineate  its 
biochemical  attributes,  and  compare  performance 
of  single  and  mixed  substrate  processes  in  terms  of 
effluent  quality  and  substrate  requirements  for 
synthesis  and  energy  production.  Results  indicated 
that  growth  yield  and  specific  growth  rates  in 
mixed  systems  are  controlled  by  the  concentration 
of  the  component  substrate  which  allows  relative- 
ly minimum  generation  time  and  maximum 
biomass  yield.  Introduction  of  less  efficient  sub- 
strates into  systems  treating  highly  biodegradable 
substrates  requires  that  longer  detention  times  be 
used  to  avoid  effluent  deterioration,  but  sludge 
productions  per  unit  mass  of  mixed  substrate 
removed  were  less  at  all  detention  times  than  those 
obtained  for  single  substrates  due  to  higher  main- 
tenance energy  requirements  in  mixed  substrate 
metabolism.  (Lowry-Texas) 
W72-09829 


A  NEW  METHOD  FOR  THE  TREATMENT  OF 
MUNICIPAL  WASTEWATER, 

Copenhagen  Univ.  (Denmark). 

S.  E.  Jorgensen. 

Water  Pollution  Control,  Vol  71,  No.  2,  1972,  p 

210-215,  5  fig,  6  tab,  9  ref. 

Descriptors:  'Chemical  precipitation,  *Ion 
exchange,  'Municipal  wastes,  Separation 
techniques,  Sedimentation,  Ammonia,  Nutrients, 
Hydrogen  ion  concentration,  Carbon  dioxide, 
Pilot  plants,  Cost  analysis,  'Waste  water  treat- 
ment. 
Identifiers:  'Elution,  'Regeneration. 

A  new  wastewater  treatment  system  involves  a 
combination  of  two  well  known  processes.  After 
grit  removal,  either  aluminum  sulfate,  iron 
chloride,  or  calcium  hydroxide  is  added  to  the  in- 
fluent to  induce  chemical  precipitation.  After  1  1/2 
hours  of  settling,  the  overflow  is  treated  by  a  ca- 
tionic  exchanger  consisting  of  sulphonated  ligno 
cellulose,  followed  by  an  anion  exchanger.  Com- 
parisons between  conventional  mechanical-biolog- 
ical treatment  and  data  obtained  from  a  4.5  m3/hr 
pilot  plant  were  made.  For  mechanical-biological 
treatment,  removals  average  92%,  53%,  and  12.5% 
for  BOD,  phosphorus,  and  nitrogen,  respectively, 
while  for  the  two  stage  pilot  treatment  unit, 
removals  averaged  98,  99,  and  43%  respectively. 
Costs  of  chemicals  are  approximately  0.09  D.Cr 
per  m3  water  without  ammonia  removal  and  0.29 
D.  Cr./m3  with  ammonia  removal.  Product  water 
produced  is  superior  in  quality  to  most  surface 
water  supplies.  (Lowry-Texas) 
W72-09830 


SLUDGE  DEWATERING  BY  HIGH-RATE 
FREEZING  AT  SMALL  TEMPERATURE  DIF- 
FERENCES, 

Denver  Univ.,  Colo.  Dept.  of  Chemical  Engineer- 
ing. 

C.  Cheng,  D.  M.  Updegraff,  and  L.  W.  Ross. 
Environmental  Science  and  Technology,  Vol  4, 
No.  12,  December  1970,  p  1 145-1 147,  3  fig,  3  ref. 

Descriptors:  'Sludge  treatment,  'Dewatering, 
•Freeze  drying,  Freeze-thaw  tests,  'Waste  water 
treatment,  Temperature,  Activated  sludge,  Time, 
Heat  transfer,  Aluminum,  Sludge. 
Identifiers:  Film-freezing,  Primary  sludge, 
Digested  sludge,  Return  activated  sludge,  Cooling 
bath  stirring,  Alum. 

Laboratory  studies  showed  that  when  sludge  was 
frozen  via  the  film-freezing  principle,  the  dewater- 
ing characteristics  were  comparable  to  those  ob- 
tained with  extended  freezing,  but  freezing  time 
and  temperature  differences  were  greatly  reduced. 
Experiments  were  conducted  on  primary,  ac- 
tivated, return  activated  and  digested  sludge  in  1/8 
inch  sludge  canisters  using  a  controlled-tempera- 
ture  bath  of  ethylene  glycol.  Freezing  was 
complete  within  5  minutes  at  a  temperature  dif- 


ference (between  bath  and  sludge)  equal  to  -5  deg 
C  with  an  overall  heat  transfer  coefficient  of  U  = 
29  Btu/ft2-  hr-deg  F  compared  to  10  minutes  at  a 
lower  cooling  bath  stirring  rate  having  an  overall 
heat  transfer  coefficient  of  U  =  12.  The  film  freez- 
ing principle  takes  advantage  of  the  high  thermal 
admittance  of  thin-ice  films,  so  that  the  controlling 
heat  removal  mechanism  was  the  cooling  bath  stir- 
ring rate.  The  addition  of  at  least  20  ppm  Al  as 
alum  was  necessary  for  efficient  dewatering.  (Gal- 
wardi-Texas) 
W72-09831 


HEAT  TREATMENT  PROCESS  IMPROVES 
ECONOMICS  OF  SLUDGE  HANDLING  AND 
DISPOSAL, 

Envirotech  Corp.,  Brisbane,  Calif.  Marketing  Mu- 
nicipal Equipment  Div. 
R.  Sherwood,  and  J.  Phillips. 
Water  and  Wastes  Engineering,  Vol  7,  No.  11, 
1970,  p  42-44,  1  fig,  1  tab,  7  ref. 

Descriptors:  'Sludge,  'Heat  treatment,  'Vacuum 

drying,  Filtration,  Temperature,  Pressure,  Flow 

rates,  Heat  exchangers,  Landfills,  Cost  analysis, 

'Waste    water    treatment,    Treatment    facilities, 

Colorado,  'Sludge  treatment. 

Identifiers:  Sludge  dewatering,  Colorado  Springs 

(Colo). 

The  Porteus  Sludge  Heat  Treatment  process  is 
being  successfully  applied  at  Colorado  Springs, 
Colorado  for  volume  reduction  of  municipal 
sludge.  The  process  components  include  a  large 
grinder,  high  pressure  (250  psig  discharge)  positive 
displacement  pumps,  and  a  steam  heated  pressure 
vessel  with  sufficient  volume  to  provide  30  min. 
retention  time.  The  Colorado  Springs  unit  was 
designed  to  treat  4500  gph  of  sludge  containing  96- 
99%  water.  Prior  to  installation  of  the  Porteus 
process,  a  5%  solids  sludge  steam  was  dewatered 
directly  on  a  vacuum  filter  to  a  20%  solids  sludge 
stream  for  haulage  to  a  landfill.  Chemical  cost 
alone  for  sludge  conditioning  chemicals  was  $18  to 
$20  per  ton  dry  solids  produced.  Vacuum  filter 
rates  of  5  lb  per  ft2  per  hour  were  common  with 
the  previous  method.  Installation  of  the  Porteus 
system  has  boosted  vacuum  filtration  rates  to  an 
average  of  121  lb  per  ft2  per  hour,  resulting  in  a 
filter  cake  with  40  to  50%  sludge  solids  content, 
with  no  conditioning  chemicals  necessary.  Cost  of 
the  Porteus  process  is  $2/ton  dry  solids.  In  addi- 
tion, a  net  solids  reduction  of  30%  is  achieved  in 
the  reactor.  The  impact  of  the  recycle  BOD5  on 
the  system  is  also  evaluated.  (Lowry-Texas) 
W72-09833 


INDUSTRIAL  WASTE  TREATMENT  IN  THE 
USA  TODAY, 

Department  of  the  Interior,  Washington,  D.C. 
R.W.Thieme. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  7-9,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  725-730. 

Descriptors:  'Industrial  wastes,  'Agriculture, 
'Municipal  wastes,  'Cost  sharing,  Cost  trends, 
'Waste  water  treatment,  Pollution  abatement, 
Recirculated  water,  Reclaimed  water,  Water  pol- 
lution sources. 
Identifiers:  Waste  water  strength. 

Industrial  waste  were  compared  to  other  major 
sources  of  pollution,  namely  municipal  sewage 
and  agricultural  wastes.  Waste  water  discharges 
from  the  major  industries  exceed  1 3  trillion  gallons 
annually  versus  5  trillion  gallons  of  domestic  waste 
water  from  that  part  of  the  population  served  by 
sewers.  The  Interior  Department  has  developed  a 
policy  of  joint  treatment  of  industrial  and  mu- 
nicipal wastes  whenever  possible  with  industry  to 
pay  its  fair  share  of  the  cost  of  treatment.  Reuse 
and  recycling  concepts  should  receive  increased 
consideration  by  industry.  Since  charges  relating 
to  both  the  volume  and  strength  will  be  rendered 
for  a  waste  discharged  into  a  municipal  system,  it 
should  be  an  incentive  to  industry  to  cut  down  on 


those  wastes.  If  industries  wish  to  move  into  un- 
spoiled   environments,    they    must    accept    the 
responsibility  for  effective  pollution  control  that 
will  be  demanded  of  them.  (Galwardi-Texas) 
W72-09835 


TREAT  HYDROCARBON  PROCESSING  INDUS- 
TRIAL WASTES  WITH  BUGS, 

Continental  Oil  Co.,  Billings,  Mont. 
D.  B.  Skogen. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  7-9,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  721-724, 1  fig,  2  tab. 

Descriptors:  'Oxidation  lagoons,  'Oil  wastes,  'In- 
dustrial wastes,  Aerobic  treatment,  Steam, 
Operating  costs,  Sedimentation,  'Biological  treat- 
ment, 'Waste  water  treatment,  Phenols,  Am- 
monia, Sulfides,  Montana,  Temperature, 
Nutrients,  'Montana. 

Identifiers:  API  separator,  Multi-stage  holding 
ponds,  Steam  stripping,  'Billings  (Mont). 

The  Continental  Oil  Company  has  reduced  major 
pollutants  in  the  wastewater  effluent  of  its  Billings 
Refinery  by  over  90  percent  by  the  use  of  three 
wastewater  collection  and  treatment  systems.  The 
first  system  treats  sour  water  contaminated  with 
phenols,  sulfides  and  ammonia  by  steam  stripping, 
followed  by  two  aerated  biological  oxidation 
ponds  that  operate  in  series.  The  ponds  operate  at 
a  detention  time  of  1.5  days  and  at  a  temperature 
of  between  105  to  110  degrees  F  by  the  use  of 
steam  spargers.  Nutrients  in  the  form  of  trisodium 
phosphate  and  potassium  hydroxide  have  been  fed 
daily.  The  effluent  from  the  biological  ponds  flows 
into  the  first  of  two  aerated  holding  ponds.  The 
second  system  treats  all  oily  waters  by  the  use  of 
an  API  oil  separator  with  the  oil  free  water 
pumped  into  the  first  biological  oxidation  pond. 
The  third  system  treats  the  boiler  plant  blowdown 
and  the  recirculating  cooling  water  system  blow- 
downs  for  solids  removal  by  sedimentation  with 
the  clear  water  being  pumped  into  the  second  hold- 
ing pond  for  further  aeration.  The  amount  of  water 
biologically  treated  averaged  225  gpm,  and  total 
daily  operating  costs  of  145  dollars  per  day  were 
reported  along  with  operating  costs  for  each  seg- 
ment of  the  treatment  plant.  (Galwardi-Texas) 
W72-09837 


THE  TREATMENT  OF  EFFLUENTS  FROM  A 
CHROME  SIDE  LEATHER  TANNERY  ON  A 
CONVENTIONAL  BIOLOGICAL  FILTER, 

British  Leather  Manufacturers'  Research  Associa- 
tion, Egham  (England). 

D.  A.  Bailey,  K.  S.  Robinson,  Stella  Collins,  and  J. 
N.L.Clarke. 

Water  Pollution  Control,  Vol  71,  No.  2,  1972,  p 
202-209,  7  fig,  2  tab,  3  ref. 

Descriptors:  'Tannery  wastes,  'Biodegradation, 
'Trickling  filters,  'Industrial  wastes,  Municipal 
wastes,  Organic  loading,  Suspended  solids, 
Sludge,  Neutralization,  Sedimentation,  Cost  anal- 
ysis, 'Waste  water  treatment,  'Biochemical  ox- 
ygen demand. 

A  laboratory  scale  biological  filter  packed  with  51 
mm  dia.  hard  coke  was  operated  on  pretreated 
chrome  side  leather  tannery  effluent.  BOD 
removals  at  loading  rates  of  0.050  kg  BOD/m3-day 
were  generally  satisfactory,  although  effluent 
suspended  solids  content  were  not.  Based  on  the 
laboratory  information,  a  pilot  plant  unit  was 
designed  to  treat  1/200  of  the  flow  at  a  tannery. 
Provision  was  made  for  mixing  and  balancing  the 
proportionately  sampled  crude  effluents,  adjust- 
ment of  the  pH  and  flocculation  of  suspended 
solids,  followed  by  sedimentation  and  treatment  of 
the  settled  liquors  by  a  biological  filter.  Pretreat- 
ment  by  neutralization  and  settling  produced  an 
average  BOD  removal  of  38%,  while  biological 
treatment  removed  an  average  86%  of  the  remain- 
ing BOD  for  an  overall  average  reduction  of  90%. 
The  BOD  loading  was  0.125  kg/m3-day. 
Suspended  solids  removals  were  unsatisfactory, 
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but  the  fault  was  one  of  poor  design  of  the  sedi- 
mentation system.  An  analysis  of  the  cost  data  for 
each  particular  installation  is  necessary  before  any 
determination  of  the  relative  economics  of  in-plant 
treatment  versus  sewer  charges  for  municipal 
treatment  can  be  evaluated.  (Lowry-Texas) 
W72-09838 


SAN  MATEO  CONSTRUCTS  OUTFALL  INTO 
SAN  FRANCISCO  BAY, 

San  Mateo  City  Dept.  of  Engineering,  Calif. 

R.  G.Bezzant. 

Water  and  Sewage  Works,  Vol  117,  No.  5,  May 

1970, p 168. 

Descriptors:  'Sewage  treatment,  'Outlets, 
'Discharge  lines,  'Waste  water  disposal,  'In- 
cineration, 'Pipe,  'Reinforced  concrete,  Sludge 
treatment,  Construction  costs,  Pumping  plants, 
Control  systems,  Laboratory  equipment,  Treat- 
ment facilities,  California. 

Identifiers:  Primary  treatment,  Outfall  line,  San 
Francisco  Bay,  'San  Mateo  (Calif). 

The  City  of  San  Mateo  received  a  Federal  Water 
Pollution  Control  Administration  grant  under  PL 
660  of  33  percent  of  $2,453,700  for  the  cost  of  ad- 
ditions to  its  primary  treatment  plant  for  a  deep 
water  outfall  line  for  the  discharge  from  its  prima- 
ry treatment  plant  serving  90,000  San  Francisco 
Peninsula  residents.  The  54  inch  diameter  outfall 
line,  constructed  of  reinforced  concrete,  was  laid 
along  the  floor  of  the  San  Francisco  Bay  approxi- 
mately 250  feet  north  of  the  San  Mateo-Hayward 
Bridge  and  extended  into  the  bay  a  distance  of 
some  3,700  feet.  The  plant  additions  included  a 
five-hearth  incinerator  and  controls  which 
replaced  existing  digesters,  a  pumping  plant,  and  a 
new  control  house  which  includes  an  expanded 
laboratory.  (Galwardi-Texas) 
W72-09839 


LOADS  ON  BURIED  PIPES, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
G.  F.  Mouser,  and  R.  H.  Clark. 
Water  and  Sewage  Works,  Vol  117,  No.  7,  1970,  p 
260,  1  fig,  1  ref. 

Descriptors:   'Loads,  'Pipes,  Load  distribution, 
Soil  physical  properties,  Soil  types,  Trenches. 
Identifiers:  Nomograph,  Marston's  formula,  Rigid 
pipes. 

A  nomograph  was  developed  for  the  solution  of  a 
formula  used  to  determine  the  load  on  buried  rigid 
pipes.  Marston's  Formula,  W  =  CwB2,  where  W 
equals  the  load  on  the  pipe,  lb/linear  ft;  C  equals  a 
load  coefficient,  a  function  of  pipe  depth,  trench 
width  and  type  of  soil;  w  equals  the  weight  of 
backfill,  lb/ft3  and  B  equals  the  width  of  trench  at 
the  top  of  the  pipe,  ft.,  was  used  in  developing  the 
nomograph.  Various  soil  conditions  are  considered 
by  the  nomograph,  and  example  calculations  using 
the  nomograph  are  shown.  (Galwardi-Texas) 
W72-09840 


REFINERY  INSTALLS  SEGREGATED 

SEWERS. 

Water  and  Sewage  Works,  Vol  1 17,  No.  2,  Februa- 
ry 1970, p  66. 

Descriptors:  'Sewers,  'Oil  wastes,  'Oxidation 
lagoons,  Oil  industry,  'Waste  water  treatment, 
'California,  Pipes,  Diffusion,  Asbestos  cement, 
Surge  tanks,  Water  reuse. 

Identifiers:  Segregated  sewers,  Transite  pipe, 
•San  Francisco  (Calif),  Phillips  Petroleum  Com- 
pany, API  separator,  Diffusion  line. 

Phillips  Petroleum  Company's  Avon  Refinery  near 
San  Francisco  has  completed  a  multi-million  dollar 
quality  control  program.  The  project  consisted  of  a 
segregated  sewer  system,  one  to  collect  process 
water  from  refinery  equipment  and  the  other  to 
handle  clean  water.  The  project  also  included  the 


construction  of  a  100-acre  oxidation  pond  for 
secondary  treatment  of  the  process  water.  Phillips 
has  increased  the  reuse  of  its  process  water  and 
thus  has  reduced  its  outflow  from  40  mgd  to  20 
mgd  in  1966  with  a  further  reduction  to  well  below 
10  mgd  expected.  Nearly  45,000  ft.  of  asbestos-ce- 
ment 'Transite'  sewer  pipe  was  used  in  the 
segregated  sewer  system.  Epoxy-lined  pipe  was 
used  for  the  process  water  sewer  where  chemical 
attack  could  be  anticipated.  The  process  water 
passes  through  an  API  separator  and  a  20  acre 
surge  tank  before  being  pumped  into  the  100  acre 
oxidation  pond.  The  clean  water  canal  has  been 
combined  with  the  oxidation  pond  effluent  before 
discharge  into  Suisun  Bay  through  a  .5  mile  long 
diffusion  line.  (Galwardi-Texas) 
W72-09841 


THE  SHEFFIELD  SLUDGE  INCINERATION 
PLANT, 

Sheffield  Water  Pollution  Control  Dept.  (En- 
gland). 

H.  B.  Tench,  L.  F.  Phillips,  and  K.  H.  Swanwick. 
Water  Pollution  Control,  Vol.  71,  No.  2,  1972,  p 
176-184,  3  fig,  4  tab,  3  ref. 

Descriptors:  'Municipal  wastes,  'Sludge  disposal, 
'Incineration,  Vacuum  drying.  Filtration,  Design 
criteria,  Temperature,  Odors,  Operation  and  main- 
tenance, Construction  costs,  Operation  costs,  Air 
pollution,  'Waste  water  treatment. 

After  numerous  problems  were  encountered  in 
tipping  of  press  cake  from  vacuum  filters,  an  in- 
cineration plant  was  installed  which  included  the 
following  components:  (1)  sludge  handling  plant 
including  rail  track,  skiphoist,  hopper,  breakers, 
and  conveyors  housed  in  a  sludge  feed  building; 
(2)  2  Nichols  Herreshoff  furnaces  with  9  hearths 
and  an  8.3  tons  of  sludge  cake/hour  capacity;  (3) 
an  ash  handling  plant;  (4)  an  electricity  substation 
and  instrument  room;  and  (5)  a  brick-built  shed  for 
housing  two  diesel-electric  locomotives.  The  en- 
tire sludge  production  has  been  dewatered  and  in- 
cinerated since  March  of  1969.  Operational 
problems  since  start-up  have  included:  (1)  achiev- 
ing a  steady  feed  rate  of  cake  of  a  consistent  quali- 
ty which  has  been  reduced  to  a  suitable  maximum 
particle  size;  (2)  controlling  furnace  conditions  to 
prevent  rising  and  falling  of  the  burning  zone  and 
to  keep  combustion  hearth  temperatures  within 
the  desired  range;  (3)  designing  a  method  of  opera- 
tion which  minimizes  refractory  damages;  and  (4) 
'cleaning  up'  the  plant  of  dust  and  ash  problems. 
Capital  cost  of  the  plant  was  396,000  pounds. 
Operational  costs  have  been  only  slightly  higher 
than  anticipated  and  are  expected  to  decrease  with 
increasing  operator  experience.  (Lowry-Texas) 
W72-09842 


TERTIARY  TREATMENT  OF  EFFLUENT 
FROM  SMALL  SEWAGE  WORKS, 

Hitchin  Rural  District  Council  (England). 

R.G.Walker. 

Water  Pollution  Control,  Vol  71,  No.  2,  1972,  p 

198-201,  7  tab,  6  ref. 

Descriptors:  'Tertiary  treatment,  'Irrigation,  'Fil- 
tration, Sands,  Gravels,  Grasses,  Suspended 
solids,  Biochemical  oxygen  demand,  Operation 
and  maintenance,  Construction  costs,  Operating 
costs,  Planning,  'Waste  water  treatment. 

Sufficient  data  as  to  the  operation  and  costs  of 
grass  plot  irrigation  systems,  slow  sand  filters,  and 
upward-flow  clarifiers  when  used  as  polishing 
devices  for  small  wastewater  treatment  systems 
have  been  assembled  to  allow  comparisons  of  the 
three.  Results  indicate  that:  (1)  grass  plots  remove 
the  highest  proportion  of  BOD,  but  are  second  to 
slow  sand  filters  in  suspended  solids  reductions; 
(2)  slow  sand  filters  are  second  to  grass  plots  in 
BOD  removals;  (3)  upward-flow  clarifiers  are  least 
efficient  in  both  BOD  and  SS  removals,  but  they 
require  the  least  maintenance  while  producing  a 
considerable  improvement  in  humus  tank  effluent. 
Capital  costs  per  person  served  by  grass  plot  ir- 


rigation ranged  from  0.535  to  2.299  pounds;  for 
slow  sand  filters  the  capital  costs  were  between 
3.81  and  4.66  pounds  per  person  served;  and  for 
upward-flow  clarifiers  a  capital  cost  of  0.22 
pound/person  served  was  reported.  Maintenance 
costs  were  reported  as  0.0948,  0.2616,  0.1275, 
0.1981,  0.041  pound/person/year  for  3  different 
grass  plots,  a  slow  sand  filter,  and  an  upward-flow 
clarifier,  respectively.  (Lowry-Texas) 
W72-09844 


TERTIARY      TREATMENT      OF      COMBINED 
WASTEWATER, 

Calgon  Corp.,  Pittsburgh,  Pa.  Filtrasorb  Div. 
R.  H.  Zanitsch,  and  J.  M.  Morand. 
Water  and  Wastes  Engineering,  Vol  7,  No.  9,  Sep- 
tember 1970,  p  58-60,  4  fig,  1  tab,  3  ref. 

Descriptors:  'Industrial  wastes,  'Tertiary  treat- 
ment, 'Activated  carbon,  Adsorption,  Isotherms, 
Color,  Suspended  solids,  Municipal  wastes,  Dyes, 
Solubility,  Activated  sludge,  Pilot  plants,  Techni- 
cal feasibility,  Economic  feasibility,  Water  reuse, 
•Waste  water  treatment. 
Identifiers:  'Refractory  materials. 

An  activated  carbon  adsorption  isotherm  was  con- 
ducted on  a  grab  sample  and  a  7-day  composite 
sample  of  the  effluent  from  a  100,000  gpd  pilot 
plant  treating  mixed  domestic  and  industrial 
wastes.  The  success  of  the  isotherm  study 
prompted  pilot  scale  carbon  column  investigations 
which  demonstrated  the  feasibility  of  using  ac- 
tivated carbon  to  remove  refractory  organics  from 
an  otherwise  excellent  effluent.  After  20,000  gal  of 
throughput,  average  removals  of  TOC,  SOC, 
BOD,  color,  and  suspended  solids  were  75,  76,  83, 
90,  and  86  percent  respectively.  Pretreatment  of 
the  secondary  effluent  for  suspended  solids 
removals  was  unnecessary,  since  significant 
headloss  was  observed  only  during  periods  of  ac- 
tivated sludge  bulking.  A  carbon  exhaustion  of  less 
than  500  lb  per  million  gallons  of  water  treated  was 
established.  With  thermal  reactivation  and  reuse, 
this  exhaustion  rate  would  be  economically  feasi- 
ble, especially  if  the  product  water  could  be  sold 
for  industrial  reuse.  (Lowry-Texas) 
W72-09845 


FOCUS  ON  WATER  POLLUTION  ABATE- 
MENT, 

A.W.J.Dyck. 

American    Paper    Industry,    Vol    51,    No.    11, 

November  1969,  p  12-18, 4  fig,  1  tab. 

Descriptors:  'Pulp  and  paper  industry,  'Industrial 
wastes,  'Separation  techniques,  Reverse  osmosis, 
Membrane  processes,  Sedimentation,  Coagula- 
tion, Precipitation  (Chemical),  Biodegradation, 
Turbidity,  Fibers  (Plant),  Suspended  solids,  Col- 
loids, Dissolved  oxygen,  Research  and  develop- 
ment, 'Waste  water  treatment. 

The  pulp  and  paper  industry  has  spent  nearly 
$350,000,000  in  capital  investment  in  water  pollu- 
tion control,  with  the  result  that  about  90%  of  all 
mills  practice  some  form  of  effluent  treatment. 
The  major  groups  of  pollutants  dealt  with  include: 
(1)  oxygen-demanding  wastes,  including  short 
fibers,  starches,  and  various  other  organic  addi- 
tives not  retained  by  the  paper  sheet;  (2)  inorganic 
chemicals  and  minerals  that  enter  the  effluent 
through  sewered  white  and  wash  waters;  and  (3) 
sediments  such  as  sand,  silt,  and  organic  debris. 
While  most  mills  are  equipped  with  primary  treat- 
ment facilities,  only  80%  of  the  suspended  solids 
are  setteable,  making  clarification  alone  no  longer 
adequate  in  meeting  modern  water  quality  stan- 
dards. Numerous  industries  are  working  to  perfect 
treatment  systems  for  pulp  and  paper  industry 
wastes,  such  as  Dorr-Oliver,  Allis  Chalmers,  etc., 
as  well  as  the  National  Council  For  Air  and  Stream 
Improvement.  Reverse  osmosis  treatment  seems 
to  offer  considerable  promise  at  present  for  pulp 
and  paper  industry  effluent  problems,  and  inten- 
sive research  and  development  work  is  continuing. 
(Lowry-Texas) 
W72-09846 
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STUDIES  ON  THE  TOTAL  OXIDATION  OF  AC- 
TIVATED SLUDGE  WITH  AND  WITHOUT 
HYDROLYTIC  PRETREATMENT, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 
Engineering. 

A.  F.  Gaudy,  Jr.,  P.  Y.  Yang,  and  A.  W.  Obayashi. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  342-355,  10  fig,  6  ref. 

Descriptors:  'Activated  sludge,  'Biodegradation, 
•Chemical  degradation,  'Hydrolysis,  Nitrogen, 
Pilot  plants,  Metabolism,  Oxidation,  Organic  load- 
ing. Aeration,  Sludge,  Centrifugation,  Separation 
techniques,  Proteins,  Phosphorus,  'Waste  water 
treatment,  'Sludge  treatment. 
Identifiers:  'Extended  aeration. 

A  9.4  liter  continuous  flow  pilot  plant  was  fed  a 
synthetic  glucose  waste,  at  a  500  mg/1  glucose  con- 
centration, providing  an  organic  loading  of  50  lb 
COD/1000  ft3  aeration  capacity.  The  pilot  plant 
was  operated  as  an  extended  aeration  activated 
sludge  system.  However,  centrifugation  was  used 
to  ensure  that  all  biological  solids  were  retained, 
and  after  three  years  no  significant  inactive  sludge 
fraction  had  been  built  up  which  could  con- 
ceivably cause  the  biochemical  failure  of  the 
system.  Further  tests  were  then  conducted  on  the 
extended  aeration  systems  with  the  addition  of  an 
acid  hydrolysis  step  for  controlling  sludge  concen- 
trations. This  system  made  ways  and  means  of 
storing  the  sludge  until  biological  hydrolysis  oc- 
curred unnecessary.  The  system  performs  chemi- 
cally a  difficult  biological  function,  and  biologi- 
cally a  difficult  chemical  function,  with  an  in- 
dicated low  cost,  high  efficiency  result.  At  the 
same  time,  other  functions  such  as  nutrient  adjust- 
ment, can  be  easily  performed  with  only  minor 
system  modification.  (Lowry-Texas) 
W72-09848 


Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  420-426.  3  fig. 

Descriptors:  'Water  pollution  control,  'Deter- 
gents, 'Surfactants,  Separated  sewers,  Activated 
sludge,  Aeration,  Foaming,  Suspended  solids, 
Sludge  disposal,  Kinetics,  Biochemical  oxygen  de- 
mand, Nitrogen,  Cost  analysis,  'Waste  water 
treatment,  Indiana,  Treatment  facilities. 

Treatment  of  industrial  wastes  from  the  Colgate- 
Palmolive  Company's  Jeffersonville  Plant  in  an 
extended  aerated  activated  sludge  secondary 
waste  treatment  system  has  been  attempted  since 
July  1,  1968.  Summer  operation  of  the  system  was 
excellent,  despite  experimentation  on  the  part  of 
plant  personnel  directed  at  determining  optimum 
control  parameters  and  loading  rates.  With  the 
onset  of  winter  conditions,  however,  difficulties 
began  which  have  continued  up  to  the  present.  The 
diversity  and  complexity  of  each  industrial  ef- 
fluent, and  the  rapidity  with  which  process 
changes  take  place,  make  industrial  waste  treat- 
ment an  extremely  difficult  and  costly  problem, 
both  in  time  and  money.  An  estimated  $1  million 
has  been  spent  at  the  Jeffersonville  plant,  includ- 
ing monies  for:  (1)  in-plant  controls;  (2)  separation 
of  existing  sewers  into  segregated  sanitary, 
process,  and  storm  and  cooling  water  sewers;  and 
(3)  construction  of  the  pumping  station  and  the  ex- 
tended aeration  treatment  plant.  Expenditures  of 
another  $350,000  is  scheduled  in  the  near  future 
for  expansions  and  additions  to  the  system.  While 
excellent  progress  has  been  made,  more  extensive 
co-operation  and  work  between  the  industries, 
consultants,  and  the  scientists  is  essential  for  ob- 
taining optimum  progress  in  pollution  abatement. 
(Lowry-Texas) 
W72-09850 


DEVELOPMENT  OF  WASTE  OIL  RECOVERY 
PROCESSES  AT  ARMCO  STEEL  CORPORA- 
TION, 

Armco  Steel  Corp.,  Middletown,  Ohio. 
V.W.  Foltz. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  314-321.  5  fig. 

Descriptors:  'Oil  wastes,  'Lubricants,  'Emul- 
sions, 'Separation  techniques,  Laboratory  tests, 
Pilot  plants,  Polymers,  Filtration,  Flotation, 
Skimming,  Design  criteria,  Mixing,  'Waste  water 
treatment,  Industrial  wastes,  Treatment  facilities, 
•Ohio. 
Identifiers:  'Middletown  (Ohio). 

Loss  of  surplus  coating  oils,  discarding  of  spent 
rolling  lubricants,  and  leaking  hydraulic  systems 
may  generate  several  thousand  gallons/day  of 
waste  oils  at  facilities  such  as  Armco  Steel  Cor- 
poration's Middletown,  Ohio  plant.  Successful 
laboratory  and  pilot  scale  investigations  of  a 
clarification  scheme  for  recovering  mineral  oil 
leaked  from  scale-breaking  and  welding  equip- 
ment, prompted  construction  of  a  plant  scale 
system.  The  system  consists  of  initial  clarification, 
followed  by  flow  equalization  in  a  sump,  polymer 
addition,  three-stage  clarification,  and  filtration. 
300  to  400  gal/day  of  hydraulic  oil  have  been 
recovered,  containing  0.01%  water  and  0.02% 
solids,  suitable  for  reuse.  Treatment  schemes  for 
water  containing  oil,  solids  and  surfactants,  and 
water  containing  oil,  fats,  solids,  and  chemical 
emulsifiers  are  also  presented.  All  three  processes 
depend  on  organic  polymers  to  some  extent,  and 
together  these  systems  are  responsible  for  reclaim- 
ing between  800  and  1100  gal/day  of  usable  oils 
which  would  otherwise  be  uselessly  polluting  the 
environment.  (Lowry-Texas) 
W72-09852 


AIR  FLOTATION  TREATMENT  AND  REUSE 
OF  REFINERY  WASTEWATER, 

Mobil  Oil  Corp.,  East  Chicago,  Ind. 
J.  A.  Hart. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  406-413.  3  fig,  4  tab,  1 
ref. 

Descriptors:  'Industrial  wastes,  'Water  reuse, 
'Separation  techniques,  Oil,  Phenols,  Suspended 
solids,  Ammonia,  Flotation,  Polyelectrolytes, 
Cooling  towers,  Slime,  'Waste  water  treatment, 
Water  quality  control,  Treatment  facilities,  Indi- 
ana. 
Identifiers:  'Dispersants. 

The  Great  Lakes-IUinois  River  Basin  Survey,  con- 
ducted in  1963,  indicated  a  need  for  reduction  of 
pollutants  discharged  to  the  Indiana  Harbor  Ship 
canal.  In  response  to  this  survey,  Mobil  Oil  Cor- 
poration's East  Chicago  Refinery  has  been  con- 
tinually upgrading  effluent  quality.  Major  innova- 
tions or  equipment  installations  for  water  quality 
improvement  include:  (1)  installation  and  opera- 
tion of  a  sour  water  stripper  (in  service  since 
February  1963);  (2)  installation  and  operation  of  an 
air  flotation  unit  (completed  and  placed  in  service 
April  1969);  (3)  reuse  of  treated  wastewater  in 
cooling  towers  (October  1969);  and  (4)  improved 
in-plant  housekeeping  practices  for  minimization 
of  pollutant  discharges  at  the  source.  These  im- 
provements have  resulted  in  a  decrease  in  the 
volume  of  waste  discharged  from  1700  gpm  to  625 
gpm.  In  comparison  with  the  1963  levels, 
discharges  of  oil,  phenols,  ammonia-nitrogen, 
BOD,  sulfides  and  suspended  solids  have 
decreased  by  96%,  98%,  98%,  81%,  99.9%,  and 
88%  respectively.  (Lowry-Texas) 
W72-09849 


DEVELOPMENT    AND    OPERATION    OF    AN 
AERATION  WASTE  TREATMENT  PLANT, 

Colgate-Palmolive  Co.,  Jeffersonville,  Ind. 
J.  L.  Herin,  L.  H.  Marlow,  and  C.  T.  Stigger. 


WASTEWATER  TREATMENT  FACILITIES  AT 
THE  EDMONTON,  ALBERTA  PLANT  OF 
BUILDING  PRODUCTS  OF  CANADA  LIMITED, 

Building    Products    of    Canada    Ltd.,    Montreal 
(Quebec). 
J.  P.  Hartley. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  Purdue  University  Engineering  Ex- 
tension Series  No.  137,  p  414-419.  2  fig,  2  tab. 

Descriptors:  'Pulp  and  paper  industry,  'Pulp 
wastes,  *Water  reuse,  Industrial  wastes,  Water 
consumption,  Sedimentation,  Aeration,  Mixing, 
Biochemical  oxygen  demand,  Oil,  Suspended 
solids,  Phenols,  Design  criteria.  Dissolved  ox- 
ygen, Cost  analysis,  'Waste  water  treatment, 
Treatment  facilities,  'Canada. 
Identifiers:  'Edmonton  (Canada). 

Mounting  pollution  in  the  North  Saskatchewan 
was  of  sufficient  concern  to  Building  Products 
Limited  of  Canada's  Edmonton  Plant  management 
to  warrant  initial  process  improvements  for  pollu- 
tion reduction,  such  as  reduced  water  consump- 
tion and  better  fiber  recovery  in  the  savealls.  Since 
only  limited  improvement  could  be  obtained  in  this 
manner,  a  consulting  firm  was  engaged  to  perform 
a  waste  characterization  study  and  to  make  recom- 
mendations for  treatment.  The  recommended 
system  included  a  circular  clarifier  for  suspended 
solids  removal  in  addition  to  a  detention  lagoon  for 
aeration  and  BOD  removal.  Helixor  compressed 
air  aerators  were  selected  due  to  the  rigors  of  the 
freezing  winter  climate,  as  well  as  for  their  excel- 
lent aeration  and  mixing  capabilities.  Sedimenta- 
tion time  in  the  clarifier  is  3  hours  and  in  the 
lagoon  is  20  days.  Oil  is  skimmed  from  the  surface 
for  collection  and  tank  truck  disposal.  Average 
BOD,  COD,  and  suspended  solids  removals  have 
been  75-80,  80,  and  80%  respectively.  Total  system 
cost  was  $200,000,  or  $2000/daily  ton  for  the  100- 
ton/day  pulp  mill.  Further  reuse  possibilities  for 
the  treated  effluent  are  being  investigated.  (Low- 
ry-Texas) 
W72-09851 


THE  ROLE  OF  SURFACE  CHEMISTRY  IN  THE 
REMOVAL  OF  COLLOIDAL  POLLUTANTS  BY 
MICROFLOTATION, 

Clarkson  Coll.  of  Technology,  Potsdam ,  N.Y. 
E.  A.  Cassell,  E.  Matijevic,  F.  Mangravite,  Jr.,  T. 
M.  Buzzell,  and  S.  B.  Blabac. 

For  sale  by  the  Superintendent  of  Documents,  U. 
S.  Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.35.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  760,  March 
1972. 24  p,  7  fig,  27  ref.  OSW  14-01-0001-1672. 

Descriptors:  'Flotation,  'Foam  separation, 
'Water  treatment,  'Colloids,  Waste  water  treat- 
ment, Hydrogen  ion  concentration,  Water  pollu- 
tion treatment. 

Identifiers:  'Microflotation,  'Colloidal  silica, 
'Polystyrene. 

A  wide  variety  of  different  colloids  can  be  effec- 
tively separated  from  water  by  microflotation 
under  similar  conditions  of  pH  and  aluminum  salt 
concentrations.  Microflotation  has  sufficient  ver- 
satility to  accomplish  simultaneously  the  removal 
of  the  mixtures  of  colloidal  pollutants  commonly 
found  in  natural  and  waste  waters  such  as  humic 
acid,  colloidal  silica  systems,  particles  of  latex  and 
bacterial  cultures.  (OSW) 
W72-09922 


GAMMA  RADIATION  OF  TEXTILE  WASTE- 
WATER TO  REDUCE  POLLUTION, 

Auburn  Univ.,  Ala.  Water  Resources  Research 
Inst. 

J.  F.  Judkins,  Jr.,  L.  J.  Hirth,  R.  H.  Dinius,  and  J. 
C.  Farrow. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  197,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Alabama  Water  Resources 
Research  Institute  Bulletin  No.  6,  1972,  49  p,  11 
fig,  8  tab,  18  ref.  OWRR  A-012-ALA  (3). 

Descriptors:  'Textiles,  'Bleaching  wastes,  'Ir- 
radiation, Cobalt,  Dyes,  Chemical  oxygen  de- 
mand,    Hydrogen     ion     concentration,     Color, 
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Neutralization,    Activated    carbon,    Adsorption, 
Laboratory  tests,  Industrial  wastes,  Waste  water 
treatment. 
Identifiers:  *Starch. 

A  two-phase  laboratory  study  of  textile  waste 
treatment  by  gamma  radiation  from  a  Cobalt-60 
source  was  conducted.  Laboratory  prepared  dye 
samples,  starch  solutions,  starch  desize  solutions, 
and  PVA  desize  solutions  were  exposed  to  various 
dosages  of  radiation  and  the  corresponding  reduc- 
tions of  color,  COD,  BOD,  and  pH  were  moni- 
tored. Decolorization  of  certain  diazo  dyes  ap- 
peared to  be  attainable  at  a  dosage  of  24,000  rads. 
Although  the  irradiation  process  efficiency  (G 
value)  for  COD  reductions  for  concentrated  solu- 
tions (COD  approx.  10,000  ppm)  was  greater  than 
100,  the  G  values  for  dilute  solutions  (COD  ap- 
prox. 50  or  100  ppm)  were  around  20.  Previous 
work  has  established  100  as  the  G  value  necessary 
for  successful  radiation  treatment.  The  second 
phase  of  the  investigation  involved  modification  of 
the  procedure  to  include  additions  of  various 
metals  and  activated  carbon.  Metals  were  found  to 
both  increase  and  decrease  G  values,  depending 
upon  the  waste  used,  but  activated  carbon  addition 
resulted  in  G  values  for  all  systems  which  were  of 
the  order  previously  specified  for  economical  ap- 
plication of  irradiation  treatment.  (Lowry-Texas) 
W72-09924 


LIVESTOCK     WASTE     MANAGEMENT     AND 
POLLUTION  ABATEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09940 


SYSTEMS  FOR  THE  DEHYDRATION  OF 
LIVESTOCK  WASTES:  A  TECHNICAL  AND 
ECONOMICAL  REVIEW, 

H.G.Scholz. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 .  p.  27-29, 5  fig,  2  tab. 

Descriptors:  *Farm  wastes,  'Biological  treatment, 
Aerobic  treatment,  Anaerobic  digestion,  Swine, 
'Dehydration,   Drying,   Liquid   wastes,   Poultry, 
Wastes  water  treatment,  Economics. 
Identifiers:  'Humus  manure. 

Both  biological  decomposition  and  incineration 
result  into  a  final  product  which  is  not  marketable. 
On  the  other  hand,  dehydration  followed  by  pul- 
verization of  livestock  wastes  offers  the  possibili- 
ty of  a  product  which  can  be  bagged  and  sold  as 
soil  amendment.  It  is  even  possible,  under  Europe- 
an conditions,  to  have  the  returns  from  such  a 
system  redeem  the  capital  and  operating  cost  of 
the  plant.  Such  a  system  has  been  designed  and  is 
in  operation  in  Europe.  In  this  system,  wastes  are 
homogenized  and  then  conveyed  to  a  rotary  drum 
drier.  Moisture  is  removed,  and  the  dried  material 
is  conveyed  to  a  cyclone  and  baged.  Flue  gas  is 
scrubbed  by  pumping  fresh  liquid  manure  from  the 
building  into  a  verturi  scrubber.  Manure,  heated 
through  contact  with  the  flue  gas,  falls,  into  a 
storage  tank  which  is  also  used  to  aid  in  reducing 
the  moisture  content  of  the  manure.  The  contents 
of  the  tank  are  mixed  thoroughly  to  increase  the 
evaporation  surface  area  of  the  liquid.  This  mixing 
also  helps  homogenize  the  manure  before  it  is 
pumped  into  the  rotary  drum.  Wastes  from 
poultry,  dairy  cattle  and  swine  need  be  treated  dif- 
ferently before  the  drying  takes  place.  Different 
designs  incorporating  such  pretreatments  are 
described  and  illustrated  with  photos.  (See  also 
W72-09940)  (Bundy-Iowa  State) 
W72-09946 


A  LAND  RECYCLING  LIQUID  MANURE 
SYSTEM  FOR  A  LARGE-SCALE  CONFINE- 
MENT OPERATION  IN  A  COLD  CLIMATE, 

Department  of  Agriculture,  Ottawa  (Ontario).  En- 
gineering Research  Service. 
J.  E.  Turnbull,  F.  R.  Hore,  and  M.  Feldman. 


In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971 ,  p.  39-43,  2  fig.,  6  tab.,  4  ref. 

Descriptors:  'Farm  wastes,  Water  pollution,  Con- 
finement pens,  Odor,  Cattle,  Liquid  waste,  Air 
pollution,  Water  reuse. 

Identifiers:  Sluice-gate  recirculation  system, 
Plow-cover  injector  system. 

A  full-scale  liquid  manure  system  is  described  for 
the  confined  housing  of  approximately  800  dairy 
cattle,  1,500  sheep,  and  40,000  poultry  situated  on 
a  2,800  acre  animal  research  site  adjacent  to  subur- 
ban housing  near  the  city  of  Ottawa.  The  system  is 
based  on  the  established  practice  of  recycling 
animal  wastes  to  cropland.  Through  design, 
planning  and  management,  the  system  comes  very 
close  to  meeting  presently  accepted  criteria  for  the 
control  of  water,  air  and  soil  pollution.  The  system 
contains  a  total  of  six-months  storage  capacity  to 
avoid  the  potential  for  water  pollution  from  winter 
land  application  of  manure.  Waste  removal  from 
trench  storage  in  cattle  and  sheep  barns  is  assured 
by  use  of  the  European  hydraulic  flushing  system, 
and  conventional  scraping  is  used  for  poultry. 
Manure  is  held  in  storage  under  quiescent,  low 
odor  conditions.  When  manure  is  agitated  for 
removal  from  storage,  some  odor  is  produced  at 
the  building  site  and  a  nuisance  potential  is 
created.  However,  site  planning  makes  this  poten- 
tial problem  practically  non-existent  since 
adequate  space  separation  between  the  barns  and 
surrounding  neighbors  was  provided.  Enclosed 
tankers  control  odors  during  transport  and  by  ap- 
plying the  principle  of  rapid  soil  cover  of  manure, 
a  relatively  odor-free  method  of  land  disposal  is 
achieved.  The  development  of  an  inexpensive 
hooded  tanker  outlet  which  directs  manure 
downward  in  a  four-foot  wide  swath  allows  a  trac- 
tor and  plow  to  straddle  and  cover  the  manure  in 
several  seconds.  Manure  application  rates  do  not 
exceed  presently  accepted  levels  for  soil  pollution 
control.  (See  also  W72-09940)  (Bundy-Iowa  State) 
W72-09950 


MANAGEMENT   OF    BARNLOT    RUNOFF   TO 
IMPROVE  DOWNSTREAM  WATER  QUALITY, 

Ohio    Agricultural    Research    and    Development 
Center.  Wooster. 

For  primary  bibliographic  entry  see  Field  05G. 
W 72-09952 


FEEDLOT  MANURE  MANAGEMENT  IN  A 
DESERT  CLIMATE, 

California  Univ.,  Davis.  Dept.  of  Agricultural  En- 
gineering. 

S.  R.  Morrison,  G.  P.  Lofgreen,  and  T.  E.  Bond. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971 ,  p.  60-61,  2  fig.,  2  tab.,  8  ref. 

Descriptors:  'Farm  wastes,  Odor,  Dust,  Nitrogen, 

Lagoon,  Sludge  disposal,  Evaporation,  Aerated 

lagoons,  Sprinkler  irrigation. 

Identifiers:   'Anaerobic  lagoon,  Imperial  Valley 

(Calif). 

Manure  management  problems  are  somewhat  dif- 
ferent in  desert  climates  from  those  in  regions  with 
higher  rainfall,  and  in  some  respects  are  less 
severe  since  runoff  is  not  likely  to  cause  stream 
pollution.  More  usual  problems  are  impairment  of 
human  environment  due  to  dust,  odors,  and  flies; 
manure  disposal  without  available  cropland;  and 
cattle  performance  impaired  by  muddy  lots  in 
winter  and  heat  and  dust  in  summer.  To  overcome 
these  problems  in  the  Imperial  Valley  of  California 
a  system  using  slatted  floors,  anaerobic  pits,  aera- 
tion lagoons,  and  a  sludge  disposal  area  is  under 
investigation.  Initial  tests  were  done  to  determine 
the  effect  of  loading  rate  on  decomposition  of  or- 
ganic matter  and  nitrogen,  and  the  surface  area 
required  for  evaporation  of  liquid  wastes.  Two 
210-day  tests  have  been  completed  using  standard 


feedlot  practices  and  animals  on  a  90  percent  con- 
centrate ration.  Reduction  of  organic  matter 
generally  increased  with  decreasing  loading  rate, 
with  about  70  per  cent  being  lost  at  0.023 
lb/day/ft3.  About  50  per  cent  of  the  nitrogen  was 
removed  at  this  loading  rate.  A  surface  area  of  50 
sq.  ft.  per  animal  was  sufficient  to  evaporate  the 
water  from  the  waste.  The  cattle  performed 
satisfactorily  on  the  slatted  floors,  which  had  also 
functioned  well  in  tests  of  a  sprinkling  system  for 
heat-stress  relief.  (See  also  W72-09940)  (Bundy- 
Iowa  State) 
W72-09955 


ANALYSIS  OF  DUCK  FARM  WASTE  TREAT- 
MENT SYSTEMS, 

D.  D.  Schulte,  and  R.  C.  Loehr. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971.  p.  73-76, 9  fig.,  8  ref. 

Descriptors:  'Farm  wastes,  Model  studies, 
Aerated  lagoons,  Phosphorus,  Biochemical  ox- 
ygen demand,  Water  consumption,  Waste  treat- 
ment, Ducks  (Domestic),  'Dynamic  programming, 
Mathematical  models. 

In  order  to  establish  a  rational  basis  upon  which  al- 
ternative duck  farm  waste  water  treatment 
systems  could  be  evaluated,  a  mathematical  model 
was  developed.  This  model  provided  a  structure  in 
which  the  effect  of  the  following  items  on  the  total 
annual  cost  of  wastewater  treatment  could  be  con- 
sidered: (a)  capital  costs  of  land  and  equipment; 
(b)  interest  and  amortization  rates;  (c)  operating 
costs  of  equipment  and  chemical  costs;  (d)  treat- 
ment requirements  for  BOD,  phosphorus,  and 
suspended  solids;  (e)  treatment  system  design;  and 
(f)  operational  decisions  such  as  water  use  rate  and 
duck  population.  The  efficiencies  of  three  treat- 
ment alternatives,  (plain  sedimentation,  chemical 
precipitation,  and  aerated  lagoons),  were 
established  through  bench  scale  tests  and  from 
mathematical  equations  and  published  informa- 
tion. Application  of  this  model  to  a  particular  duck 
farm  demonstrated  the  feasibility  of  using  analyti- 
cal models  for  agricultural  waste  management.  In- 
formation avaialable  from  this  kind  of  approach 
provides  a  sounder  basis  for  decision  making.  The 
results  of  this  project,  which  was  completed  in 
June  of  1970,  will  be  used  as  an  example  of  how 
mathematical  models  can  be  applied  to  problems 
of  agricultural  waste  management.  (See  also  W72- 
09940)  (Bundy-Iowa  State) 
W72-09959 


MULTISTAGE  LAGOON  SYSTEMS  FOR 
TREATMENT  OF  DAIRY  FARM  WASTE, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

R.  A.  Nordstedt,  L.  B.  Baldwin,  and  C.  C. 

Hortenstine. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 ,  p.  77-80,  7  tab.,  8  ref. 

Descriptors:  'Farm  wastes,  'Sprinkler  irrigation, 

Lagoons,   Cattle,   Biochemical  oxygen  demand, 

Groundwater,  Water  pollution,  Aerobic  lagoons, 

Nitrogen. 

Identifiers:  'Dairy,  Multistage  lagoons,  Anaerobic 

lagoons. 

The  objectives  are  to  (1)  determine  the  design  and 
operational  parameters  for  treatment  of  dairy  farm 
waste  by  multistage  lagoon  systems  in  areas  with 
warm  climates,  sandy  soils  and  high  water  tables, 
(2)  determine  the  groundwater  pollution  potential 
from  this  type  of  system  and  any  necessary  cor- 
rective measures,  and  (3)  determine  the  effects  of 
the  effluent  from  this  type  of  system  on  a  seepage 
irrigated  pasture.  A  multistage  lagoon  system  has 
been  designed  and  constructed  on  a  600-cow  dairy 
farm.  The  system  consists  of  one  anaerobic  and 
two  aerobic  lagoons  in  a  series  arrangement.  The 
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efflent  from  the  third  lagoon  flows  by  gravity  into 
a  40macre  seepage  irrigation  system  in  permanent 
pasture.  Influent  and  effluent  of  each  lagoon  is 
sampled  in  two  week  intervals.  Test  wells  are 
located  at  15,  50  and  100  foot  intervals  from  the 
anaerobic  lagoon  and  at  15  and  100  foot  intervals 
from  the  second  lagoon.  Water  is  drawn  from  30 
sampling  tubes  in  the  seepage  irrigated  pasture  at 
three  week  intervals.  Results  from  the  first  five 
months  of  operation  indicate  an  average  influent 
BOD  of  543  mg/1.  at  a  flow  of  approximately 
60,000  gallons  per  day.  BOD  reductions  of  89%, 
54%  and  8%  in  the  first,  second  and  third  lagoons, 
respectively,  have  been  achieved  for  a  total  reduc- 
tion of  95%.  (See  also  W72-09940)  (Bundy-Iowa 
State) 
W72-09960 


SOLVING  THE  POULTRY  MANURE  PROBLEM 
ECONOMICALLY  THROUGH  DEHYDRATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Poultry  Science. 

G.  O.  Bressler,  and  E.  L.  Bergman. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p.  81-84,  3  fig.,  5  tab. 

Descriptors:  *Farm  wastes,  Anaerobic  conditons, 
Odor,    Drying,    Poultry,    Bacteria,    Economics, 
Dehydration,  Air  pollution,  Water  pollution. 
Identifiers:  'Heater  dryer,  High  velocity  air,  Time 
clock,  Two-stage  system. 

Poultry  manure  handling  is  a  two-pronged 
problem,  high  moisture  content  and  anaerobic  bac- 
terial activity  causing  obnoxious  odors.  The  objec- 
tives were  1)  to  remove  as  much  moisture  as  possi- 
ble from  the  poultry  manure  inside  the  poultry 
house  to  lessen  the  weight  of  the  material  to  be 
handled;  2)  to  eliminate  odors  and  flies;  and,  3)  to 
develop  an  automatic  system  of  manure  handling 
to  eliminate  manual  labor.  A  two-stage  drying 
system  achieving  these  objectives  has  been 
developed.  Stage  1  drying  occurs  inside  the 
poultry  house  by  application  of  high  velocity  air  to 
the  manure  and  stirring  the  manure  frequently.  In 
this  stage  manure  is  dried  to  about  30%  moisture, 
which  is  1/3  of  the  original  weight  and  it  is  relative- 
ly free  of  obnoxious  odors  because  odor  producing 
bacteria  are  destroyed.  Movement  of  air  at  high 
velocity  (500  feet  per  minute)  is  accomplished  by 
operating  continuously  20-inch  fans  spaced  about 
35  to  40  feet  apart  lengthwise  to  the  manure  bays 
or  pits  inside  the  poultry  house.  Stirring  is  accom- 
plished with  a  specially  designed  rake  and  cleaning 
device  which  turns,  churns,  tumbles,  and  mixes 
the  poultry  droppings  as  they  fall  to  the  floor  un- 
derneath the  birds.  The  dry,  powdery  product  is 
free  of  obnoxious  odors,  has  shelf  life,  and  is  in  a 
form  acceptable  for  merchandising  as  an  organic 
fertilizer.  Income  now  being  received  for  this 
product  exceeds  the  costs  of  Stage  1  and  2  drying 
methods.  (See  also  W72-09940)  (Bundy-Iowa 
State) 
W72-09961 


A  FARM  SCALE  DAIRY  WASTE  DISPOSAL 
SYSTEM, 

Washington  State  Univ.,  Pullman. 

D.  O.  Turner,  and  D.  E.  Proctor. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p.  85-88, 4  fig.,  4  tab.,  6  ref. 

Descriptors:  *Farm  wastes,  Cattle,  Sprinkler  ir- 
rigation, Confinement  pens,  Lagoons,  Nitrogen, 
Rotations,  Waste  disposal,  Waste  storage,  Crop 
response,  Washington. 

Identifiers:  *Large  annual  rainfall,  Plastic  irriga- 
tion pipe. 

Livestock  wastes  from  beef  feed  lots  and  from  the 
dairy  cattle  industry  are  produced  in  large  quanti- 
ties in  small  areas.  A  systems  approach  to  waste 
disposal  has  been  developed  by  Washington  State 


University  in  conjunction  with  the  Washington 
State  Department  of  Institutions'  Honor  Farm  at 
Monroe.  This  system  uses  a  covered  confinement 
area  to  exclude  excessive  rainfall;  a  collection  and 
transfer  system  to  move  wastes  from  confinement 
areas  to  storage  lagoons;  and  pipeline  and  sprin- 
kler systems  to  move  wastes  from  confinement 
areas  or  lagoons  to  areas  of  ultimate  disposal  by 
field  application.  Animal  waste  from  a  herd  of  250 
mature  Holsteins  is  scraped,  flushed,  and  trans- 
ported with  minimum  water  into  two  1,000,000- 
gallon  capacity  lagoons  where  it  is  held  in  winter 
storage  for  field  distribution  during  the  growing 
season.  The  organic  degradation  and  nutrient 
recycling  capability  of  soil  as  a  receiver  of  wastes, 
coupled  with  seasonal  application,  appears  to  be 
the  key  to  such  waste  disposal.  Loading  levels  are 
being  defined  under  field  conditions.  Crops  under 
study  are  silage  corn,  cereal  rye  for  greenchop, 
and  grass  legume  pastures,  as  these  crops  comple- 
ment dairy  operations  and  tend  to  recycle 
nitrogen.  Measurements  are  being  taken  of  dis- 
tribution patterns  by  the  sprinklers,  infiltration 
rates,  bacteria  survival,  nitrate-nitrogen  concen- 
trations in  the  forage  and  through  the  soil  profile  to 
a  4-foot  depth,  BOD  counts,  botanical  composi- 
tion of  forage  stands,  and  crop  yields.  (See  also 
W72-09940)  (Bundy-Iowa  State) 
W72-09962 


A  TOTAL  BIOCHEMICAL  RECYCLE  PROCESS 
FOR  CATTLE  WASTES, 

Babson  Bros.  Co.,  Elmhurst,  111.  Environmental 

Div. 

L.  G.  Carlson. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  89-91.  3  fig,  5  ref. 

Descriptors:  *Farm  wastes,  Cattle,  Liquid  wastes, 
Phosphates  Proteins,  Biochemical  oxygen  de- 
mand, Chemical  oxygen  demand,  Nitrogen,  Potas- 
sium, Microorganisms. 

Identifiers:  *Babson  Biochemical  Process,  Reac- 
tion tower. 

The  Babson  Biochemical  Process  accepts  cattle 
wastes,  such  as  liquid  manure,  and  recovers  un- 
digested solids,  as  washed  and  cleaned  particulate 
matter,  from  a  counter-current  classification 
tower.  The  solids  are  pelletized  into  slugs  two 
inches  in  diameter  and  one-half  inch  thick.  The 
remaining  liquid,  consisting  of  suspended  solids, 
dissolved  solids,  and  some  colloidal  matter,  is 
pumped  to  a  Reaction  Tower,  Reaction  Vessel, 
and  Enzyme  Vessel  complex,  wherein,  bubbles 
are  formed  as  a  function  of  the  rate  of  mass 
transfer,  and  is  key  to  this  biochemical  process. 
The  residence  time  is  a  few  hours  with  partial 
recycle  to  keep  enzymatic  activity  high.  Recovery 
of  activity  is  very  rapid,  even  after  several  weeks 
in  the  endogeneous  phase.  The  effluent  is  then 
sent  to  a  flocculat  ion /coagulation  (F/C)  system, 
where  phosphates,  proteins,  polysaccharides, 
metal  ions,  etc.  are  removed,  dried,  and  fortified 
to  make  a  fertilizer  which  is  slow  to  dissolve.  The 
liquid  effluent  from  the  F/C  vessels  is  then  de- 
ionized  and  decolorized,  and  used  for  drinking 
water,  or  partially  de-ionized,  and  used  for  corral 
flushing  of  manure  into  a  common  pit.  (See  also 
W72-09940)  (Bundy-Iowa  State) 
W72-09963 


AMMONIA     DESORPTION     FROM     CONCEN- 
TRATED CHICKEN  MANURE  SLURRIES, 

Agricultural    Research     Service,     Ithaca,    NY. 

Agricultural  Engineering  Research  Div. 

A.  G.  Hashimoto,  and  D.  C.  Ludington. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  117-121,  3  fig,  5  tab,  7  ref. 

Descriptors:    *Farm    wastes,    *Nitrogen,    'Am- 
monia, Poultry,  Hydrogen  ion  concentration. 
Identifiers:  'Chicken  manure,  Fick's  Second  Law. 


The  purpose  was  to  determine  the  parameters  af- 
fecting ammonia  desorption  from  concentrated 
chicken  manure  slurries  and  to  develop  an  equa- 
tion to  predict  the  rate  of  ammonia  desorption. 
Analyses  of  variance  were  performed  to  determine 
whether  any  correlation  existed  between  the 
desorption  rate  constant  and  the  fraction  of  undis- 
sociated  ammonia,  (Fu),  temperature,  air  flow, 
total  and  volatile  solids,  initial  organic  nitrogen 
concentration  and  initial  ammonia  nitrogen  con- 
centration. Preliminary  analysis  indicates  that  only 
Fu  and  temperature  have  significant  correlation 
with  the  desorption  rate  constant  under  the  experi- 
mental agitation  rates  and  geometric  shape  of  the 
reaction  vessel.  The  desorption  rate  constant  may 
be  predicted  by  an  equation  of  the  following  form: 
K/l-Fu  =  A  (T/l-Fu)B  where:  K=  ammonia 
desorption  rate  constant  (hour-1);  T  =  tempera- 
ture (deg.  F);  Fu  =  fraction  of  undissociated  am- 
monia; A  and  B  =  constants.  The  amount  of  base 
required  to  maintain  the  desired  pH  was  recorded 
to  determine  which  pH  range  might  be  the  most  ef- 
ficient in  stripping  ammonia.  Below  pH  10.0  there 
is  a  direct  relationship  between  the  ratio  of  base 
required  to  ammonia  removed  and  pH.  Above  pH 
10.0  the  ratio  is  independent  of  pH.  (See  also  W72- 
09940)  (Bundy-Iowa  State) 
W72-09972 


ANTDJIOTIC  RESISTANCE  AND  RESISTANCE 
TRANSFER  BETWEEN  BACTERIAL  ISOLATES 
IN  A  WASTE  LAGOON, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Bac- 
teriology. 

M.  Bromel,  Y.  N.  Lee,  and  B.  Baldwin. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  122-1 25,  2  fig,  6  tab,  1 1  ref. 

Descriptors:   *Farm  wastes,  Liquid  wastes,  Sal- 
monella, Microorganisms,  Cattle,  E.  coli,  Public 
health,  Pathogenic  bacteria,  Transfer. 
Identifiers:  'Public  health  hazard,  R  factors. 

The  incidence  and  pattern  of  antibiotic  resistance 
in  bacterial  isolates  from  liquid  and  solid  bovine 
wastes  and  from  the  Red  River  of  the  North  were 
determined  by  disc  assay  and  tube  dilution 
methods.  Subsequent  in  vitro  mating  experiments 
were  performed  between  the  enteric  members  of 
these  two  groups  of  isolates  so  that  the  patterns  of 
antibiotic-resistance  transfer  could  be  elucidated. 
Levels  of  antibiotics  present  in  waste  lagoon  water 
and  river  water  were  determined  by  microbiologi- 
cal assay.  Complete  resistance  to  aureomycin,  ter- 
ramycin  sulfamethazine  and  sulfaethox- 
ypyridazine  was  shown  by  isolates  of  the  genera 
Salmonella,  Proteus,  Streptococcus  and 
Escherichia.  Developing  antibiotic  resistance  was 
shown  by  isolates  of  the  teneral  Shigella  and  Kleb- 
siella. Drug  sensitivity  was  shown  only  by  clos- 
tridial isolates.  Successful  transfer  of  multiple 
drug  resistance  to  sulfamethazine,  penicillin  and 
strepromycin  was  obtained  from  a  Proteus  sp.  to 
an  Escherichia  sp.  Results  from  the  matings  of  the 
recombinants  with  drug-sensitive  typhoid  and 
dysentry  organisms  are  reported.  In  some  in- 
stances, detectable  levels  of  terramycin  and  aureo- 
mycin were  found  in  waste  waters.  The  possibility 
for  drug  resistance  transfer  between  organisms  in 
livestock  wastes  and  pathogens  in  public  waters 
was  significantly  high  and  constitutes  a  potential 
public  health  hazard.  (See  also  W72-09940)  (Bun- 
dy-Iowa State) 
W72-09973 


AGITATION  IN  LIQUID  MANURE  TANKS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

Engineering. 

J.I.SeweU. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  p  135-137,  4  fig,  1  tab,  5  ref. 

Descriptors:  'Farm  wastes,  Model  studies,  Liquid 
wastes,  Pumps,  Slurries,  Design,  On-site  tests, 
Cattle,  Mixing. 
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Few  problems  with  agitation  were  encountered  in 
two  full-scale  field  tests  of  liquid  manure  systems 
at  dairies.  Adding  water  to  the  tanks  immediately 
after  emptying  greatly  facilitated  agitation.  As  the 
quantity  of  waste  hay,  silage,  and  green  chop  en- 
tering the  pits  increased,  agitation  became  more 
difficult.  Scraping  manure  into  the  tanks  before 
appreciable  drying  had  occurred  also  facilitated 
agitation.  Minimizing  the  entry  of  twine,  wood 
chips,  and  coarse  hay  into  the  pits  reduced 
downtime.  While  the  results  of  the  model  studies 
suggested  that  best  agitation  could  be  achieved  in 
pits  equipped  with  side  and  center  baffles,  effec- 
tive agitation  was  achieved  in  pits  constructed 
with  cover  support  columns  and  without  baffles. 
As  the  model  studies  suggested,  cover  support 
columns  did  not  adversely  affect  agitation.  In 
designing  liquid  manure  pits  where  agitation  dif- 
ficulties are  expected,  center  and  side  baffles 
should  be  considered.  (See  also  W72-09940)  (Bun- 
dy-Iowa  State) 
W72-09977 


AUTOMATED  HANDLING,  TREATMENT  AND 
RECYCLING  OF  WASTE  WATER  FROM  AN 
ANIMAL  CONFINEMENT  PRODUCTION  UNIT, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

E.  P.  Taiganides,  and  R.  K.  White. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p  146-148, 4  fig,  3  ref. 

Descriptors:  'Farm  wastes.  Confinement  pens, 
Oxidation,  Odors,  Dusts,  Aerobic  treatment, 
Biological  oxygen  demand,  Waste  water  treat- 
ment, Water  reuse,  Hogs. 

Identifiers:  'Automatic  flushing,  Flushing  tanks, 
Solids  separator,  Fuch's  oxygenator. 

Manure  is  flushed  out  by  flooding  the  gutters  of  a 
confinement  building  where  500  pigs  are  raised 
from  20  to  220  lbs.  This  way  no  labor  is  needed  to 
scrape  the  manure  out  plus  no  offensive  odors  are 
released  into  the  building  because  of  frequent 
flushing.  The  flushed  wastewater  is  pumped  onto  a 
screen  which  separates  the  solids  from  the  liquid. 
The  solids  are  aerobically  digested,  deodorized 
and  stored  before  final  disposal  onto  agriculturally 
productive  land.  The  liquids  separated  at  the 
screen  are  discharged  into  an  oxidation  ditch. 
Ditch  effluent  is  clarified  and  the  supernatant  is 
pumped  back  into  the  building  as  flushing  water. 
Provisions  to  disinfect  the  recycled  water  for  odor 
and  disease  control  are  present  in  the  system. 
Laboratory-scale  model  was  tested  to  arrive  at 
maximum  loading  rates  for  odor  control.  Four 
loading  rates  ranging  from  30-80  lbs  VS/1000 
ft/day  were  tested.  Preliminary  results  show  that 
hourly  loading  is  better  than  daily  slug  loading.  All 
loading  rates  can  be  effective,  but  the  higher  rates 
require  closer  supervision.  Odors  given  off  are  am- 
monia-like at  first  but  change  to  earthy  or  musky 
inoffensive  odors  after  the  6th  day.  Foaming  was 
much  greater  with  slug  loading.  However,  the  set- 
tling characteristics  of  the  slug-load  unit  were 
better  than  hourly-loading.  (See  also  W72-09940) 
(Bundy-Iowa  State) 
W72-09980 


MANURE  MANAGEMENT  IN  A  700-HEAD 
SWINE-FINISHING  BUILDING;  TWO  AP- 
PROACHES USING  RENOVATED  WASTE 
WATER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  0SG. 
W72-09981 


HIGH  RATE  POULTRY  MANURE  COMPOST- 
ING WITH  SAWDUST, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

W.  S.  Galler,  and  C.  B.  Davey. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 


on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  159-162,  9  fig,  2  tab,  2  ref. 

Descriptors:     'Farm    wastes,    Poultry,    Aerobic 
treatment,    Carbon,    Nitrogen,    Grains,    Cation 
exchange,  Crop  response,  Waste  treatment. 
Identifiers:  'Composting,  Sawdust. 

The  feasibility  of  high  rate,  thermophilic  compost- 
ing of  animal  wastes  mixed  with  carbonaceous 
materials  a.id  the  affect  of  the  compost  on  plant 
growth  were  investigated.  Poultry  manure  and 
sawdust  were  initially  selected  in  order  to  get  the 
proper  moisture  content  and  carbon  to  nitrogen 
ratio  (C:N).  Each  batch  was  characterized  chemi- 
cally in  order  to  determine  the  moisture  content, 
the  proper  C:N  and  available  phosphorus,  potassi- 
um, calcium,  and  magnesium.  Sixteen  batch  stu- 
dies were  made  using  a  45  cubic  foot  rotating  drum 
approximately  two-thirds  full.  The  composting 
mass  was  aerated  continuously.  The  effects  of 
aeration,  agitation,  C:N,  and  moisture  content 
were  studied.  The  pH,  temperature,  and  oxygen 
uptake  were  studied  for  each  run.  Mass  balances 
were  made  to  determine  nitrogen  losses.  Cellulose 
degradation  was  also  studied.  After  removal  from 
the  composter,  cellulose  degradation  took  place  as 
a  fungus  developed  in  the  pile.  The  cellulose  con- 
tent decreased  during  the  storage  phase  by  over 
25%  in  four  to  six  weeks  while  the  cation  exchange 
capacity  rose  from  35  milli-equivalents  per  100 
grams  to  67  milli-equivalents  per  100  grams. 
Nitrogen  losses  for  the  properly  run  process 
averaged  about  3.5%.  The  final  product  had  a 
blackish-white  color  and  an  odor  resembling  a 
fresh  humus  soil.  Greenhouse  studies  were  made 
using  tomatoes,  wheat,  millet  and  greenbeans.  The 
plants  were  planted  in  soil  compost  mixture  rang- 
ing from  0%  to  100%  compost  by  weight.  (See  also 
W72-09940)  (Bundy-Iowa  State) 
W72-09983 


COMPOSTING  DAIRY  COW  WASTES, 
Agricultural    Research    Service,    Beltsville,    Md. 
Livestock     Engineering    and     Farm     Structures 
Research  Branch. 

For  primary  bibliographic  entry  see  Field  05G. 
W 72-09984 


WATER  HYACINTHS  TO  FURTHER  TREAT 
ANAEROBIC  LAGOON  EFFLUENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

J.  R.  Miner,  J.  W.  Wooten,  and  J.  D.  Dodd. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings,  International  Symposi- 
um on  Livestock  Wastes,  Ohio  State  University, 
April  19-22,  1971.  p  170-173,  4  fig,  7  tab,  10  ref. 

Descriptors:  'Farm  wastes,  Water  hyacinth,  Aero- 
bic    treatment,     Oxidation     lagoons,     Nitrogen, 
Phosphorus,    Chemical   oxygen    demand,    Waste 
water  treatment. 
Identifiers:  'Anaerobic  lagoon  effluent. 

Effluent  from  an  anaerobic  lagoon  treating  liquid 
swine  manure  was  pumped  through  a  series  of  four 
pools,  each  ten  feet  in  diameter.  Water  hyacinths 
were  grown  on  these  pools  in  an  effort  to  provide 
further  treatment.  The  plants  flourished,  neces- 
sitating weekly  harvesting  of  one-fourth  of  the 
growth.  During  the  month  of  July  1970,  nine 
pounds  of  ammonia  were  added  to  the  system  in 
the  influent  and  less  than  one-fourth  pound 
discharged  in  the  effluent.  During  this  same 
period,  28  pounds  of  COD  were  added  and  2.6 
pounds  discharged.  Extrapolating  the  system  to  a 
per  acre  basis  indicates  ammonium  nitrogen 
removal  to  be  in  excess  of  35  pounds  per  acre  per 
day,  COD  removal  to  exceed  100  pounds  per  acre 
per  day  and  phosphate  removal  to  exceed  15 
pounds  per  acre  per  day.  Nitrate  release  was  less 
than  0.3  pounds  per  acre  per  day.  In  one  sample 
weekly  harvest  (Aug.  14  -  Aug.  21),  450  plants  with 
a  total  wet  weight  of  90  lbs.  were  removed  from 
two  of  the  ponds  having  a  combined  area  of  ap- 
proximately 160  sq.  ft.  This  corresponds  to  an  in- 


crease of  over  17,000  new  plants  per  acre  per  day 
and  an  increase  in  wet  weight  of  over  2500  pounds 
per  acre  per  day.  At  a  4%  dry  weight  conversion 
factor,  this  equals  100  pounds  of  dry  weight  per 
acre  per  day.  The  system  has  performed  satisfac- 
torily showing  potential  as  a  means  of  removing 
nutrients  from  partially  treated  animal  wastes 
which  are  not  removed  by  currently  used 
processes.  (See  also  W72-09940)  (Bundy-Iowa 
State) 
W72-09986 


ENZYME-FACILITATED  MICROBIAL 

DECOMPOSITION     OF     CATTLE     FEEDLOT 
MANURE, 

Colorado    State    Univ.,    Fort   Collins.    Dept.   of 

Microbiology. 

G.  K.  Elmund,  S.  M.  Morrison,  and  D.  W.  Grant. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971.  p  174-175,  4  fig,  7  ref. 

Descriptors:  'Farm  wastes,  Cattle,  Feed  lots,  En- 
zymes, Biochemical  oxygen  demand,  Microbial 
degradation,  Amino  acids,  Proteins. 
Identifiers:  'Enzymatic  hydrolysis. 

The  cleavage  of  the  macromolecular  fraction  is  a 
rate-limiting  step  preceding  its  oxidation  or  as- 
similation during  the  initial  microbial  decomposi- 
tion of  cattle  feedlot  manure.  Increasing  the  initial 
rate  of  hydrolysis  of  the  macromolecules  may 
stimulate  the  development  of  a  microflora  actively 
involved  in  the  subsequent  stages  of  the  decom- 
position process.  Methodologies  have  been 
developed  to  evaluate  and  optimize  conditions  for 
enzymatic  hydrolysis  of  manure  substrates  as  well 
as  bioassay  techniques  to  measure  the  resultant  in- 
creased rates  of  microbial  activity.  The  results  of 
studies  with  proteolytic  enzymes  are  presented  as 
a  model  system.  Fresh  manure  from  feedlot  cattle 
receiving  a  high  concentrate  ration  was  ex- 
haustively dialyzed,  lyophilized  and  ground  in  a 
Waring  blender.  The  non-dialyzable  manure  com- 
ponents contained  94  percent  of  the  dry  matter  of 
fresh  manure.  The  material  contained  275  mg/gm 
protein  of  which  75  mg/gm  was  soluble  protein. 
After  three  hours  incubation  with  Pronase  B  grade 
(Calbiochem),  essentially  all  of  the  soluble  and 
17.5  percent  of  the  insoluble  protein  was 
hydrolyzed.  Enzymatic  hydrolysis  of  the  protein 
fraction  of  feedlot  manure  appears  to  significantly 
increase  the  initial  rate  of  microbial  oxidation  of 
the  manure  substrate.  The  results  give  promise  to 
the  use  of  hydrolytic  enzymes  to  facilitate  the 
overall  rate  of  manure  decomposition.  (See  also 
W72-09940)  (Bundy-Iowa  State) 
W72-09987 


THROUGH-CIRCULATION         DRYING         OF 
MANURE  IN  SUPERHEATED  STEAM, 

Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemical 

Engineering. 

J.  R.  Thygeson,  E.  D.  Grossmann,  and  J. 

MacArthur. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  p  185-189.  7  fig,  1  tab,  6  ref. 


Descriptors:  'Farm  wastes,  'Drying,  Odor, 
Moisture  content,  Waste  treatment,  Waste 
disposal,  Steam. 

Identifiers:  'Superheated  steam,  Continuous  con- 
veyor dryer. 

Treatment  of  livestock  waste  to  produce  a 
biochemically  stable  and  odor  free  product  capa- 
ble of  use  as  a  feed  additive,  soil  conditioner,  or 
fuel  is  described.  The  process  involves  the  drying 
of  a  packed  bed  of  wet  manure  extrusions  in  a 
closed  cycle  system  employing  superheated  steam 
as  the  drying  medium.  The  prospective  advantages 
of  this  method  of  waste  treatment  include:  (1)  high 
production  rate  per  unit  area  of  plant;  (2)  minimum 
environmental    pollution     associated     with    the 
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irocess;  (3)  relative  insensitivity  to  changes  in  en- 
vironmental and  feed  conditions;  (4)  capability  of 
reating  the  undiluted  manure;  (5)  production  of  a 
liable,  odorless,  free-flowing  solid  convenient  for 
itoring  or  transporting.  Preliminary  experimental 
itudies  on  the  extrudability  of  the  wet  manure  and 
m  the  pressure  drop  and  drying  characteristics  of 
he  packed  bed  indicate  that  the  material  can  be 
tried  successfully  in  a  through-flow  system.  The 
.team  was  forced  through  the  bed  of  wet  extru- 
iions  in  a  laboratory-scale  test  apparatus  which 
lermitted  easy  removal  of  the  test  section  for 
leriodic  weighing.  The  equipment  was  capable  of 
ichieving  the  following  limits  on  the  drying 
•arameters:  bed  depth  of  9  inches;  superficial 
■elocity  of  1000  feet  per  minute;  fluid  temperature 
if  350  deg  F;  superheat  equivalent  to  140  deg  F. 
'revision  for  pressure  drop,  flow,  and  tempera- 
ure  measurement  was  incorporated  in  the  system. 
See  also  W72-09940)  (Bundy-Iowa  State) 
V72-09991 


•YROLYSIS  OF  LIVESTOCK  WASTES, 

)hio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

L  K.  White,  and  E.  P.  Taiganides. 

n:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

in  Livestock  Wastes,  Ohio  State  University,  April 

9-22,  1971,  p  190-191.  3  fig,  3  tab. 

)escriptors:  *Farm  wastes,  Anaerobic  conditions, 
•oultry,  Swine,  Cattle,  Thermal  capacity,  Odor, 
Vasle  treatment,  Incineration, 
dentifiers:  'Pyrolysis. 

"yrolysis  is  the  'anaerobic'  incineration  of  wastes 
a  contrast  to  combustion  which  might  be  termed 
aerobic'  incineration.  Pyrolysis  is  the  chemical 
lecomposition  of  materials  heated  to  high  tem- 
teratures  in  the  absence  of  free  oxygen.  Animal 
nanures  were  heated  to  800  deg  C  at  a  controlled 
ate  and  in  an  airtight  vicor  tube  placed  inside  a 
tandard  muffle  furnace.  The  released  gases  were 
ollected  by  displacing  a  brine  solution  and  their 
imposition  was  determined  by  a  standard  burrett 
;as  analyzer.  Quantities  of  gas  produced  and  their 
iverage  composition  are  tabulated.  Advantages  of 
tyrolysis  include  the  production  of  gases  which 
an  be  reclaimed  for  heat  energy  and  a  dry  and  in- 
iocuous  residue  product  with  reduced  volume. 
See  also  W72-09940)  (Bundy-Iowa  State) 
V72-09992 


)RVING  POULTRY  WASTE, 

Michigan   State   Univ.,   East   Lansing.   Dept.   of 

Agricultural  Engineering. 

r.  C.  Surbrook,  C.  C.  Sheppard,  J.  S.  Boyd,  H.  C. 

Hndel.andC.J.  Flegal. 

n:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

in  Livestock  Wastes,  Ohio  State  University,  April 

9-22, 1971 ,  p  192-194. 4  fig,  4  tab,  5  ref. 

Descriptors:  'Farm  wastes,  Odor,  Drying, 
•roteins,  Poultry,  Potassium,  Phosphorus,  Tem- 
>erature,  Time,  Storage. 

dentifiers:  Pneumatic  drying  process,  High  tern- 
lerature  drying. 

Experiments  were  conducted  to  evaluate  a  com- 
nercial  poultry  excreta  drier  and  to  minimize 
mtrient  losses  in  the  resulting  product.  The  output 
if  this  machine  was  340  pounds  per  hour  of  dried 
loultry  waste.  Drying  is  a  potential  way  of  han- 
lling  poultry  wastes  from  an  economic  stand- 
mint.  The  final  product,  dried  poultry  waste,  is  in 
i  form  which  can  be  easily  handled.  Samples  of 
Iried  poultry  excreta  show  a  wide  (11-38  percent) 
'ariation  in  protein  content.  From  50  to  65  percent 
)f  the  available  protein  remains  in  the  dried 
>oultry  waste.  Trials  were  conducted  to  relate 
irotein  loss  to  the  amount  of  heat  as  measured  at 
me  point  in  the  drier.  In  temperature  ranges  from 
150  deg  to  700  deg  F,  there  was  a  range  of  three 
>ercent  on  a  dry  basis  from  the  same  unprocessed 
vaste.  Generally  speaking,  the  low  range  of  tem- 


peratures were  less  destructive  of  protein.  There  is 
a  relationship  between  protein  loss  and  storage 
time.  This  is  not  evident  for  14  days  or  less  storage 
time.  Protein  loss  is  evident  for  storage  periods  of 
four  to  six  months  in  commercial  poultry  houses. 
(See  also  W72-09940)  (Bundy-Iowa  State) 
W 72-09993 


ECONOMICS  OF  WASTE  DISPOSAL  FROM 
CONFINED  LIVESTOCK, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Economics. 
W.  H.M.Morris. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  195-196.  4  tab,  3  ref. 

Descriptors:  'Farm  wastes,  'Economic  feasibili- 
ty, *Waste  treatment,  Aerobic  treatment.  Costs, 
Fertilizers,  Nutrients,  Waste  disposal,  Oxidation 
lagoons. 
Identifiers:  'Field  spreading. 

The  costs  of  handling  livestock  wastes  must  be 
considered  in  the  framework  of  the  total  produc- 
tion system,  and  this  may  change  the  location, 
volume,  consistency,  and  composition  of  the 
waste.  Furthermore,  such  items  as  slotted  floors 
and  oxidation  ditches  often  comprise  a  large  part 
of  the  total  cost  of  a  building.  Under  U.S.  condi- 
tions, the  cost  of  disposal  of  livestock  wastes  ex- 
ceeds their  value.  No  one  system  of  disposal  is  the 
least  costly  or  the  most  profitable  under  all  cir- 
cumstances. Factors  such  as  the  cost  of  labor  and 
of  capital  and  availability  of  land  in  different 
seasons  determine  the  economically  optimal 
system.  No  profitable  method  can  be  foreseen  for 
industrial  or  domestic  utilization  of  any  significant 
part  of  the  livestock  waste  produced.  It  is  ex- 
pected that  the  producer  will  continue  to  use  the 
presently  available  systems  of  disposal  for  the 
foreseeable  future.  Spreading  on  land,  anaerobic, 
and  aerobic  treatment  and  feeding  all  seem  practi- 
cal alternatives.  The  economic  choice  depends  on 
the  species,  the  environment,  and  many  other  fac- 
tors. (See  also  W72-09940)  (Schmitt-Iowa  State) 
W72-09994 


THE  ECONOMICS  OF  SWINE  WASTE 
DISPOSAL, 

Environmental  Research  and  Applications,  Inc., 

Wilton,  Conn. 

R.  W.  Okey,  and  S.  Balakrishnan. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p  199-203.  5  fig,  8  tab,  26  ref. 

Descriptors:   *Farm  wastes,  "Costs,   'Economic 

feasibility,     Aerobic     treatment,     Nitrification, 

De nitrification,  Waste  treatment,  Waste  disposal, 

Phosphorus. 

Identifiers:  Phosphorus  removal. 

It  is  desirable  to  codify  and  apply  research 
findings  from  several  applicable  disciplines  and  to 
review  the  cost/effectiveness  ratio  of  waste  treat- 
ment procedures  in  the  light  of  new  pollution  con- 
trol laws.  The  essential  requirements  of  treatment 
are  considered  to  be  the  total  stabilization  of  car- 
bonaceous and  nitrogenous  materials  with  no  crea- 
tion of  odors.  Possible  treatment  methods  include 
(1)  ground  disposal,  (2)  lagoon  storage,  (3)  total  ox- 
idative treatment,  (4)  organic  solids  separation  and 
treatment  of  the  liquid  stream,  (5)  primary  treat- 
ment plus  nitrogen  and/or  phosphorus  removal 
and/or  dissolved  solids  removal.  The  costs  for 
waste  treatment  for  a  5,000  animal  swine  system 
ranged  from  $17,600  for  a  'solids  separation  prior 
to  oxidative  conversion  of  ammonia'  system  to 
$35,500  per  year  for  a  'basic  oxidation  treatment 
with  nitrogen  and  phosphorus  removal'  system.  If 
total  solids  removal  was  required,  the  overall 
management  costs  of  either  system  would  be  in- 
creased by  $7,300  by  adding  a  membrane  system 
to    remove    all    the    inorganics.    In    addition,    a 


satisfactory  point  of  ultimate  disposal  must  be 
found  for  the  solids  which  were  separated  out.  For 
small  livestock  systems,  the  cost  per  unit  will  be 
increased  slightly  for  most  treatments.  (See  also 
W72-09940)  (Schmitt-Iowa  State) 
W 72-09996 


ECONOMIC  IMPLICATIONS  OF  ENVIRON- 
MENTAL QUALITY  LEGISLATION  FOR  CON- 
FINED ANIMAL  FEEDING  OPERATIONS, 

Oklahoma    State    Univ.,    Stillwater.    Dept.    of 

Agricultural  Economics. 

D.  D.  Badger,  and  G.  R.  Cross. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  204-207.  5  fig,  5  ref. 

Descriptors:  'Farm  wastes,  'Confinement  pens, 
Costs,  Regulation,  Farm  lagoons.  Cattle,  Hogs, 
Oklahoma,  Waste  treatment. 

Recently  instituted  air  and  water  quality  standards 
and  resulting  State  legislation  have  caused  con- 
fined animal  feeding  operators  to  invest  con- 
siderably more  in  construction  and  operation  of 
their  production  system.  Approaches  being  used  to 
handle  the  animal  waste  and  water  runoff  problem 
include  stockpiling  of  manure,  land  spreading,  use 
of  oxidation  ditches,  and  use  of  stabilization 
ponds.  P'ef  wastes  are  handled  mainly  by  scrap- 
ing, loading,  hauling,  -nd  dumping.  Costs  for  this 
type  of  handling  are  0.15  to  1.0  cents  per  pound  of 
gain  for  sizable  feedlots.  Hog  operations  are 
generally  either  pasture,  feeding  flow-no  lagoons, 
slotted  or  solid  feeding  floor  with  adjacent  lagoon, 
or  slotted  floor  with  lagoon  directly  below.  Pasture 
systems  had  waste  handling  costs  of  0.5  to  0.1 
cents  per  pound  of  gain,  solid  feed  floor-no  lagoon 
systems  had  costs  of  1  to  0.2  cents  per  pound,  and 
totally  slotted  floors  had  labor  costs  of  0.5  to  0.3 
cents  per  pound  of  gain.  Implications  are  that  site 
selection  will  be  much  more  critical  in  the  future. 
Increased  use  of  zoning  to  keep  incompatible 
operations  and  urban  areas  separated  will  be 
necessary.  (See  also  W72-09940)  (Schmitt-Iowa 
State) 
W72-09997 


AN  OXIDATION  DITCH  FOR  THE  HANDLING 
AND  TREATMENT  OF  POULTRY  WASTES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

R.  C.  Loehr,  D.  F.  Anderson,  and  A.  C. 

Anthonisen. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  209-212,  5  fig,  3  tab,  5  ref. 

Descriptors:  'Farm  wastes,  'Aeration,  'Aerobic 
treatment,  'Poultry,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Waste  storage,  'Waste 
water  treatment,  'Oxidation  lagoons. 

An  oxidation  ditch  was  used  to  handle  and  treat 
poultry  wastes  from  a  cage  layer  operation.  The 
results  showed  that  an  oxidation  ditch  is  a  reasona- 
ble alternative  for  handling,  treatment  and 
disposal  of  poultry  wastes  where  odor  control, 
liquid  waste  handling  and  reduction  of  the  oxygen 
demand  are  desirable  or  necessary  goals  in  a 
poultry  operation.  Mixed  liquor  should  not  be 
disposed  of  in  surface  waters;  however,  land 
disposal  is  an  acceptable  disposal  method.  There 
was  no  overflow  from  this  ditch  due  to  the  high 
evaporation  rate.  The  ditch  acted  as  an  aerated 
holding  tank.  Total  solids  exceeded  8%  when  the 
ditch  was  emptied  after  274  days  of  operation. 
BOD5  was  4200  mg/l  and  total  nitrogen  was  3800 
mg/l  when  the  ditch  was  emptied  in  January  1971. 
Balances  on  the  system  showed  53  percent  total 
solids,  62  percent  volatile  solids,  83  percent 
BOD5,  63  percent  COD,  and  31  percent  of  the 
total  nitrogen  were  lost  over  the  274  day  run.  The 
original  volume  of  the  ditch  was  1200  gallons.  To 
offset  2100  gallons  of  evaporation,  a  total  of  2900 
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gallons  of  water  was  added  intermittently.  After 
startup,  the  pH  ranged  from  5.0  to  6.5.  Air  flow  in 
the  control  chamber  was  3  to  5  cfm  per  bird  for  the 
246  birds.  (See  also  W72-09940)  (Schmitt-Iowa 
State) 
W72-09999 


DESIGN,  INSTALLATION  AND  BIOLOGICAL 
ASSESSMENT  OF  A  PASVEER  OXIDATION 
DITCH  ON  A  LARGE  BRITISH  COLUMBIA 
SWINE  FARM, 

Department  of  Agriculture,  Abbotsford  (British 

Columbia). 

T.  A.  Windt,  N.  R.  BuUey,  and  L.  M.  Staley. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p  213-216. 1  tab,  7  fig,  11  ref. 

Descriptors:  *Farm  wastes,  *Aeration,  'Oxidation 
lagoons,  Hogs,  Waste  Storage,  Biochemical  ox- 
ygen demand,  'Waste  water  treatment,  Odor. 
Identifiers:  Pasveer  ditch. 

One  350  to  400  hog  unit  of  a  25,000  commercial 
swine  enterprise  was  equipped  with  a  Pasveer  ox- 
idation ditch.  The  ditch  was  a  capacity  of  3,000 
cubic  feet  and  is  approximately  220  feet  long,  3 
feet  deep,  and  filled  and  maintained  at  a  22  inch 
liquid  level.  Hogs  were  placed  in  the  structure  in 
early  June  1970.  Foaming  occurred  about  one 
month  after  placement  and  was  controlled  with  an 
antifoam  agent.  The  oxidation  ditch  has  given 
complete  odor  control  of  the  waste.  The  effluent 
from  the  ditch  is  easily  handled  by  most  pumps  for 
final  disposal.  The  cost  of  operating  the  5  hor- 
sepower rotor  for  the  ditch  was  about  25  cents  per 
finished  hog,  at  an  electricity  cost  of  1.1  cents  per 
Kw-hr.  The  oxygen  concentration  in  the  ditch 
measured  at  two-week  intervals  has  varied  from  3 
to  6  ppm  oxygen.  The  theoretical  loading  rate  of 
volatile  solids  was  based  on  a  value  of  5.9  pounds 
of  volatile  solids  per  day  per  1000  pounds  of  live 
weight.  The  BOD  has  ranged  from  600  to  2,000 
ppm  in  the  oxidation  ditch,  compared  with  a  BOD 
value  of  40,000  ppm  for  the  raw  2aste.  There 
seems  to  be  a  cyclic  nature  to  the  quality  of  con- 
tents in  the  oxidation  ditch  but  this  is  not 
completely  understood.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72- 10000 


BEEF  WASTES  AND  THE  OXIDATION  DITCH 
TODAY  AND  TOMORROW, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

R.  E.  Larson,  and  J.  A.  Moore. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  217-219. 4  ref. 

Descriptors:  'Farm  wastes,  Aeration,  'Oxidation 
lagoons,  Waste  storage,  Cattle,  Biological  oxygen 
demand,  'Waste  water  treatment. 

The  oxidation  ditch  can  be  operated  as  a  batch 
system  for  treatment  of  beef  animal  wastes  in  cold 
climates.  Its  role  as  a  management  system,  how- 
ever, will  be  limited  to  that  of  collection,  odorless 
temporary  storage  and  partial  treatment.  Seconda- 
ry and  complete  treatment  of  wastes  will  probably 
be  accomplished  by  land  disposal.  In  areas  with 
below  zero  winter  temperatures,  a  'ditch'  can  be 
operated  successfully  for  a  150-day  batch  period. 
After  starting  with  a  loading  rate  of  50  cu.  ft.  per 
animal,  the  solids  concentration  builds  up  to  about 
10-11%,  which  appears  to  be  a  maximum  for  suc- 
cessful operation.  An  estimated  20-30%  REDUC- 
TION IN  SOLIDS  HAS  BEEN  ACCOM- 
PLISHED. These  results  and  the  other  measured 
parameters  indicate  the  design  criteria  for  use  of 
the  oxidation  ditch  for  beef  systems  will  be  very 
critical  and  additional  research  is  necessary.  There 
is  also  a  need  to  study  the  interrelation  between 
ventilation  system  design  and  the  efficient  opera- 
tion of  the  ditch.  Solids  handling,  especially  with 


high  roughage  and  whole  grain  rations,  present 
some  unsolved   problems.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72-10001 


AEROBIC     TREATMENT     OF     LIQUID     AND 
SOLID  POULTRY  MANURE, 

Guelph  Univ.  (Ontario). 

J.  Pos,  R.  G.  Bell,  and  J.  B.  Robinson. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p  220-224.  7  tab,  6  fig,  1 1  ref. 

Descriptors:  'Farm  wastes,  'Oxidation  lagoons, 
Biodegradation,      Nitrification,      Denitrification, 
Aeration,  Poultry,  Waste  storage,  'Waste  water 
treatment. 
Identifiers:  'Compost. 

Effects  of  aerobic  treatment  on  liquid  and  solid 
poultry  manure  have  been  evaluated  in  a  number 
of  pilot  studies.  The  changes  in  composition  of 
liquid  manure  continuously  aerated  in  'fill  and 
draw'  oxidation  ditches  have  been  monitored  over 
a  number  of  28-day  storage  periods  over  the  last 
two  years.  While  BOD  reductions  were  less  than 
had  been  expected  on  the  basis  of  theoretical  rotor 
efficiency,  losses  of  nitrogen  caused  by  nitrifica- 
tion-denitrification  were  very  large  and  exceeded 
50%  of  input  as  soon  as  active  population  of 
nitrifiers  had  become  established.  Solid  manure 
aeration  was  evaluated  in  a  drum  fitted  with  an  in- 
ternal mixing  rotor.  The  input  consisted  of  equal 
volumes  of  poultry  manure  and  soft  wood 
shavings.  The  compost  when  discharged,  after  six 
days  retention  within  the  machine,  was  dark 
brown  in  color  and  had  a  strong  but  short-lived 
odor  of  ammonia.  Although  not  completely  stabil- 
ized, the  compost  could  nevertheless  be  stored  for 
extended  periods  of  time  without  developing  ob- 
jectionable odors.  (See  also  W72-09940)  (Schmitt- 
Iowa  State) 
W72-10002 


MICROBIOLOGICAL    ASPECTS   OF    AEROBI- 
CALLY  TREATED  SWINE  WASTE, 

School  of  Agriculture,  Aberdeen  (Scotland).  Bac- 
teriology Div. 

K.  Robinson,  J.  R.  Saxon,  and  S.  H.  Baxter. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  225-228.  7  fig,  2  tab,  6  ref. 

Descriptors:  'Farm  wastes,  'Aerobic  treatment, 

Aeration,  Chemical  oxygen  demand,  Salmonella, 

Streptococcus,  Pathogenic  bacteria,  'Waste  water 

treatment. 

Identifiers:  'Staphylococcus. 

The  aerobic  microbial  degradation  of  swine  wastes 
was  evaluated  in  field  studies.  Studies  on  the  in- 
fluence of  diet  on  the  composition  of  waste  as  a 
microbial  substrate  have  shown  the  excretion  of 
inhibitory  levels  of  copper.  Chemical  analyses  of 
some  of  the  soluble  components  have  made  it 
possible  to  compare  the  rates  of  breakdown  of 
these  components  with  changes  in  pH  and  the  rate 
of  removal  of  Chemical  Oxygen  Demand.  A 
progressive  and  marked  fall  in  oxygen  solubility 
occurs  as  the  waste  concentration  increases. 
Suspensions  of  Salmonella,  Streptococcus,  or 
Staphylococcus  were  inoculated  into  aerating 
urine  cultures;  these  organisms  survive  for  periods 
exceeding  8  days.  It  is  possible  to  produce  a 
biologically  stable  effluent,  occasionally  with  a 
satisfactory  BOD,  and  a  clean,  odorless,  residual 
solid.  Further  work  is  needed  to  show  how  the 
process  of  purification  can  be  improved  and  more 
clearly  understood.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72- 10003 


CROP  PRODUCTION  AND  SOIL  ANALYSES  AS 

AFFECTED   BY   APPLICATIONS   OF  CATTLE 

FEEDLOT  WASTE, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

A.  C.  Mathers,  and  B.  A.  Stewart. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  229-234.  2  tab,  6  fig,  3  ref. 

Descriptors:  'Farm  wastes,  'Grain  sorghum, 
'Crop  response,  Soil  tests,  Leaching,  Nitrates, 
Cattle,  Feed  lots,  Irrigation  effects. 

A  field  study  was  initiated  in  1968  to  determine  the 
effect  of  varying  rates  of  cattle  feedlot  waste  on 
crop  growth,  nitrate  content  of  forage,  and  accu- 
mulation of  nitrate,  chlorides,  and  other  con- 
stituents in  the  soil  profile.  Rates  of  feedlot  waste 
were  0,  10,  30,  60,  120,  and  240  T/A  applied  to  the 
same  plots  annually.  One  treatment  received  240 
T/A  the  first  year  only.  Commercial  fertilizer 
treatments  of  240-0-0  and  240-50-50  lbs/A  applied 
annually  were  also  included  to  compare  to  the 
waste  treated  plots.  Wastes  were  spread  and 
plowed  under  in  the  spring.  In  1969,  the  plots  were 
not  irrigated  prior  to  seeding  grain  sorghum,  but 
they  were  in  1970.  Seasonal  irrigations  were  ap- 
plied as  needed  to  provide  adequate  moisture  for 
plant  growth.  Soil  samples  were  taken  before  the 
experiment  was  started,  at  seeding  times,  and  fol- 
lowing harvests.  Samples  were  analyzed  for 
nitrate,  nitrite,  ammonium,  chlorides,  and  conduc- 
tivity. Yield  values  and  soil  analyses  concerning 
the  first  two  years  of  the  study  are  presented  and 
discussed.  (See  also  W72-09940)  (Schmitt-Iowa 
State) 
W72- 10004 


A  BARRIERED  LANDSCAPE  WATER 
RENOVATION  SYSTEM  FOR  REMOVING 
PHOSPHATE  AND  NITROGEN  FROM  LIQUID 
FEEDLOT  WASTE, 

Michigan   State   Univ.,   East   Lansing.   Dept.  of 

Agricultural  Engineering. 

A.  E.  Erickson,  J.  M.  Tiedje,  B.  G.  Ellis,  and  C  M. 

Hansen. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  232-234.  2  fig,  2  tab. 

Descriptors:       'Farm       wastes,       Nitrification, 
Denitrification,    Nutrient    removal,    Feed    lots, 
Hogs,  'Waste  water  treatment. 
Identifiers:  'Barriered  Landscape  Water  Renova- 
tion System. 

A  Barriered  Landscape  Water  Renovation  System 
(BLWRS)  consists  of  an  inexpensive  impervious 
water  barrier  installed  below  the  surface  of  sand 
soils.  The  barrier  modifies  the  soil  environment  so 
that  an  aerobic  zone  and  an  anaerobic  zone  are 
formed  in  the  soil.  The  liquid  waste  is  spread  on 
the  aerobic  zone  where  the  organic  matter  is 
decomposed  and  the  nitrogen  compounds  nitrified. 
The  nitrate  is  leached  into  the  anaerobic  zone 
where  denitrification  takes  place.  The  phosphate  is 
removed  from  the  system  by  adsorption  on  a 
phosphate  adsorber  and  in  the  soil.  The  renovated 
water,  low  in  adsorption  on  a  phosphate  adsorbei 
and  in  the  soil.  The  renovated  water,  low  it 
nitrogen,  phosphate,  and  organic  matter,  seeps  ofl 
the  edges  of  the  barrier  into  the  aquifer  or  the 
water  can  be  collected  and  recycled.  Anaerobic 
swine  waste  was  spread  on  this  barrier.  The  tola 
nitrogen  content  of  the  wastewater  was  440  pprr 
and  of  the  effluent  less  than  2  ppm.  The  average 
phosphate  content  of  the  waste  was  38  ppm  and  o 
the  effluent  0.04  ppm  of  phosphate.  This  simple 
inexpensive,  and  efficient  way  of  disposal  o 
feedlot  wastewater  will  also  protect  surface  am 
underground  waters  from  contamination.  (See  alsi 
W72-09940)  (Schmitt-Iowa  State) 
W72-10005 
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fATER  QUALITY  OF  RUNOFF  FROM  GRASS- 
AND  APPLIED  WITH  LIQUID,  SEMI-LIQUID, 
ND  'DRY'  DAIRY  WASTE, 

,uburn  Univ.,  Ala.  Dept.  of  Animal  and  Dairy 

cience. 

.  A.  McCaskey ,  G.  H.  Rollins,  and  J.  A.  Little. 

i:  Livestock  Waste  Management  and  Pollution 

batement,  Proceedings  International  Symposium 

n  Livestock  Wastes,  Ohio  State  University,  April 

)-22, 1971 ,  p  239-242. 1  fig,  5  tab,  4  ref. 

iescriptors:  *Farm  wastes,  'Return  flow,  Water 

uality.   Cattle,   Odor,   Biochemical  oxygen  de- 

land,  Agricultural  runoff,  'Water  reuse,  Waste 

isposal. 

lentifiers:  'Field-spreading. 

airy  waste  was  applied  to  runoff  plots  to  simulate 
ites  of  application  employed  on  Auburn  Univer- 
ty  Agr.  Exp.  Station:  (a)  irrigation  of  waste  from 
holding  tank;  (b)  spreading  by  a  tank  wagon,  and 
:)  conventional  manure  spreader  for  applying 
Iry  waste'.  Irrigation  of  liquid  manure  on  grass- 
nd  at  0.96  toms  per  acre  (dry  basis)  once  each  3 
eeks  has  been  practiced  with  commercial  equip- 
ent  for  21  months.  There  were  no  significant 
Jors,  flies,  or  manure  accumulation  problems  at 
ic  disposal  site.  The  application  of  0.6  tons  per 
;re  once  or  twice  during  a  three-week  period  by  a 
ink  spreader  for  19  months  also  did  not  cause  any 
roblems.  The  application  of  waste  by  the  conven- 
onal  method  on  permanent  disposal  sites  at  rates 
•eater  than  3.2  tons/acre  once  each  three  weeks 
isulted  in  marked  accumulation  of  manure  solids, 
ates  exceeding  those  accomplished  with  one  or 
vo  applications  per  three-week  cycle  are  not  ad- 
ised  unless  a  cropping  system  is  used.  The 
.  erage  BOD5  was  147  mg/1  for  runoff  from  grass- 
nd  applied  with  an  accumulative  total  of  34  tons 
Iry  basis)  per  acre  as  irrigated  waste,  45  mg/1  for 
I  tons/acre  of  semi-liquid  waste,  87  mg/1  for  122 
ins/acre  dry  waste,  and  17  mg/1  for  the  control, 
iee  also  W72-09940)  (Schmitt-Iowa  State) 
'72-10007 


EROBIC  STORAGE  OF  POULTRY  MANURE, 

reenmount  Agricultural  and  Horticultural  Coll., 

luckamore  (Northern  Ireland). 

.  A.  Stewart,  and  R.  Mcllwain. 

i:  Livestock  Waste  Management  and  Pollution 

batement,  Proceedings  International  Symposium 

n  Livestock  Wastes,  Ohio  State  University,  April 

>-22, 1971,  p  261-262, 2  tab. 

escriptors:  'Farm  wastes,  'Aeration,  'Aerobic 
jnditions,  Waste  assimilative  capacity,  Poultry, 
Waste  storage,  'Oxidation  lagoons. 

he  use  of  an  oxidation  ditch,  built  directly  un- 
erneath  a  936  bird  set  of  California  cages,  to  aero- 
ically  store  poultry  droppings  has  been  in- 
stigated for  the  past  two  years.  The  2-foot  long 
>tor  is  fitted  with  angle-iron  type  blades  and  is 
riven  by  a  1 .5  H.P.  electric  motor  at  a  fixed  speed 
f  120  r.p.m.  Droppings  output  of  the  birds  during 
le  first  year  of  operation  averaged  245  lb.  per 
ay.  giving  a  total  solids  loading  of  59  lb.,  of  which 
1%  was  volatile.  The  BOD  of  the  fresh  droppings 
uring  this  period  averaged  40,860  ppm.,  which 
as  a  daily  BOD  loading  on  the  ditch  of  10.3  lb.  To 
>oid  sedimentation,  it  was  necessary  to  empty 
le  ditch  when  the  solids  content  of  the  liquid  rose 
)ove  30,000  ppm.  A  nutrient  budget  at  the  end  of 
le  first  yearly  cycle  showed  that  43  percent  of  the 
>tal  solids,  56  percent  of  the  volatile  solids,  60 
Jrcent  of  the  COD  and  BOD  and  66  percent  of 
e  nitrogen  entering  the  ditch  were  lost  through 
icterial  activity  during  storage.  Foaming,  floating 
athers,  and  mechanical  failure  of  rotor  bearings 
ere  the  main  problems  encountered.  Electricity 
msumption  averaged  1  kilowatt  per  hour.  (See 
so  W72-09940)  (Schmitt-Iowa  State) 
'72-10013 


SURVIVAL  AND  DETECTION  OF  LEP- 
TOSPIRES  IN  AERATED  BEEF  CATTLE 
MANURE, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10014 


AERATION  WITH  ORP  CONTROL  TO  SUP- 
PRESS ODORS  EMITTED  FROM  LIQUID 
SWINE  MANURE  SYSTEMS, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

J.  C.  Converse,  D.  L.  Day,  J.  T.  Pfeffer,  and  B.  A. 
Jones. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  267-271 , 4  fig,  6  tab,  10  ref. 

Descriptors:  'Farm  wastes,  'Aeration,  'Odor, 
Biodegradation,  Hogs,  Hydrogen  sulfide,  Organic 
acids,  'Waste  water  treatment,  Oxidation-reduc- 
tion potential. 

Five  levels  of  aeration  of  a  completely  mixed 
liquid  swine  manure  system  were  studied  to  deter- 
mine the  effect  on  odors  produced  and  to  study  the 
degradation  of  manure  under  each  system.  Oxida- 
tion-Reduction Potential  (ORP),  pH,  temperature, 
and  dissolved  oxygen  levels  of  the  mixed  liquor 
were  recorded  daily.  Analyses  of  the  mixed  liquor 
and  off-gas  were  performed.  The  average  ORP  (E- 
cal)  values  for  chambers  1  through  5  were  +143,  - 
212,  -344,  -425,  -482  mv,  respectively.  An  average 
D.O.  of  4.68  mg/1  was  maintained  in  chamber  1 
while  measurable  D.O.  was  only  occasionally 
found  in  chamber  2,  and  never  found  in  the 
remaining  chambers.  The  total  volatile  acids  con- 
centration in  chambers  2  and  3  was  about  30  and  10 
times  less,  respectively,  than  in  chambers  4  and  5. 
The  average  total  sulfides  concentration  in  the 
mixed  liquor  of  chambers  2  and  3  was  about  22  and 
3  times  less,  respectively,  than  in  chamber  5.  No 
hydrogen  sulfide  was  found  in  the  off-gases  of 
chambers  1  and  2.  Chambers  3,  4,  and  5  had  an 
average  of  0.59,  5.78  and  21.57  mg/day  as  S 
washed  from  the  off-gases.  If  the  ORP  in  the  liquid 
is  maintained  in  a  range  from  -300  mv  to  -340  mv 
and  the  pH  is  in  the  range  from  7.7  to  8.5  the 
system  will  be  relatively  odorless  when  compared 
to  systems  undergoing  anaerobic  degradation.  (See 
also  W72 -09940)  (Schmitt-Iowa  State) 
W72-10015 


NITROGEN  TRANSFORMATION  DURING 
AEROBIC  DIGESTION  AND  DENITRIFICA- 
TION  OF  DAIRY  CATTLE  WASTES, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 

A.  C.  Chang,  A.  C.  Dale,  and  J.  M.  Bell. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  272-274,  1  tab,  7  fig,  6  ref. 

Descriptors:  'Farm  wastes,  'Nitrification, 
'Denitrification,  Aeration,  Aerobic  conditions, 
Cattle,  Nitrogen  cycle,  'Waste  water  treatment. 

Besides  biodegradable  material,  livestock  wastes 
also  contain  large  amounts  of  plant  nutrients, 
which  cause  pollution  problems  if  they  are 
released  to  the  environment  without  control.  This 
study  investigates  the  fate  of  nitrogen  during 
anaerobic  digestion  of  dairy  cattle  wastes  and 
seeks  a  possible  way  of  removing  nitrogen  before 
final  disposal.  The  reduction  of  total  nitrogen  was 
found  mainly  due  to  the  volatilization  of  ammonia 
during  the  aerobic  digestion.  Temperature  has  a 
significant  effect  on  the  stability  of  the  digested 
wastes.  For  complete  denitrification  of  the 
digested  dairy  cattle  wastes,  acclimated  sludge  and 
a  sufficient  supply  of  organic  carbon  are  needed. 
The  amount  of  glucose  required  for  complete 
denitrification  is  150  per  cent  of  the  amount 
theoretically  calculated.  This  results  in  a  90  per 


cent  reduction  of  total  nitrogen.  The  amount  of 
manure  slurry  needed  for  complete  denitrification 
of  digested  dairy  cattle  manure  is  an  equivalent  of 
149  mg  COD  per  mg  of  oxidized  nitrogen.  With  a 
sufficient  supply  of  organic  carbon,  the  average 
rate  of  denitrification  is  13.26  mg  of  nitrogen  per 
hour.  (See  also  W72-09940)  (Schmitt-Iowa  State) 
W72-10016 


AEROBIC  BIOLOGICAL  BREAKDOWN  OF 
FARM  WASTE, 

Rijkszuivel  Agrarische  Afvalwater  Dienst,  Arn- 

hem  (Netherlands). 

P.  Ten  Have. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  275-278,  1  fig,  7  tab,  1  ref. 

Descriptors:  'Farm  wastes,  'Denitrification, 
'Aeration,  'Activated  sludge,  Aerobic  conditions, 
Cattle,  Hogs,  Costs,  Waste  water  treatment,  Slur- 
ries. 

One  of  the  ways  to  reduce  dung  surpluses  is  the 
exposure  to  aerobic  biological  breakdown.  The 
aim  of  this  treatment  is  not  only  the  reduction  of 
the  suspended  solids  in  the  manure,  but  also  of  the 
volume  by  producing  effluents  which  are 
discharged  to  watercourses.  When  using  the  ac- 
tivated sludge  process  with  a  load  of  200-300  g 
BOD  per  cubic  meter  per  day,  the  effluent  BOD  is 
normally  50-100  ppm.  The  activated  sludge  settles 
very  well  (Sludge,  volume  index  mostly  below  50), 
so  sludge  levels  greater  than  10  Kg  MLSS  per 
cubic  meter  can  be  maintained.  The  result  is  a  low 
sludge  load  of  less  than  30  g  BOD  per  Kg  MLSS 
per  day.  When  pig  slurry  is  treated,  about  40  per- 
cent of  the  original  solids  has  to  be  removed  as 
surplus  sludge.  With  urine  only,  breakdown 
reaches  75  percent.  The  surplus  sludge  must  be 
disposed  but  has  a  smaller  volume,  better  de- 
waterability,  and  lack  of  obnoxious  odors.  A  large 
part  of  the  nitrogen  is  lost  by  denitrification,  with 
30  percent  discharged  with  the  effluent.  Biological 
degradation  is  only  economically  justified  in  The 
Netherlands  when  agricultural  use  is  impossible 
within  a  range  of  more  than  about  10  kilometers. 
(See  also  W72-09940)  (Schmitt-Iowa  State) 
W72-1O017 


LOW-VOLUME,  SURFACE-LAYER,  AERA- 
TION-CONDITIONED MANURE  STORAGE, 

Clemson  Univ.,  S.C.  Dept.  of  Agricultural  En- 
gineering. 
C.  L.  Barth,  and  L.  B.  Polkowski. 

Descriptors:    'Farm   wastes,    'Aeration,    'Odor, 
'Waste  storage,  Cattle,  Farm  lagoons,  Aerobic 
conditions,  Waste  water  treatment,  Slurries. 
Identifiers:  'Surface-layer  aeration. 

Storage  periods  for  wastes  up  to  six  months  are 
necessary  to  maintain  the  quality  of  water 
resources  and  to  complement  schemes  for  inten- 
sified livestock  production.  A  preliminary  in- 
vestigation of  the  procedure  of  low  volume,  sur- 
face layer  aeration  of  stored,  diluted  dairy  manure 
was  made.  Air  was  introduced  into  the  supernatant 
of  stored  manure  at  various  rates  and  depths.  The 
supernatant  of  properly  aerated  storage  units  was 
characterized  by  higher  oxidation-reduction 
potential,  dissolved  oxygen,  and  pH  than  poorly 
aerated  and  anaerobic  storage.  It  also  had  lower 
volatile  organic  acid,  ammonia,  BOD,  suspended 
solids  and  odor  intensity.  The  sludge  of  the  well- 
aerated  unit  was  characterized  by  higher  solids 
concentration  and  a  distinct  surface  separating  the 
sludge  and  supernatant  zones.  Low  volume,  sur- 
face layer  aeration  effectively  reduced  odor 
production,  produced  a  scum-free  surface  and  a 
more  concentrated  sludge  layer.  Favorable  storage 
conditions  were  associated  with  ORP  greater  than 
-50  mv  (Ec),  D.O.  greater  than  1.0  mg/1  and  pH 
greater  than  8.0.  An  aerated  depth  of  20  to  24 
inches  was  desirable.  After  sixty  days  storage, 
about  85%  of  total  volume,  85%  of  the  COD  and 
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79%  of  the  nitrogen  was  recovered.  (See  also  W72- 

09940)  (Schmittelowa  State) 

W72-10018 


SHORT  TERM  AERATION  OF  DAIRY  CATTLE 
MANURE  FOR  IRRIGATION, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 
J.  R.  Ogilvie,  and  A.  C.  Dale. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  283-285, 4  fig,  12  ref . 

Descriptors:  *Farm  wastes,  *Aeration,  *Odor, 
Sprinkler  irrigation,  Waste  storage,  Cattle,  Chemi- 
cal oxygen  demand,  "Waste  water  treatment. 

Short-term  aeration  reduces  odors  from  dairy  cat- 
tle wastes.  This  was  demonstrated  by  use  of  a  2 
H.P.  floating  aerator  in  a  15  foot  diameter,  42  inch 
deep  tank  into  which  raw  concrete  yard  manure 
was  loaded  in  batch  made  to  a  maximum  mixed 
liquor  total  solids  content  of  1.75  percent  and  a 
COD  of  17,600  mg/1.  Daily  irrigation  removed  the 
excess  liquid.  The  mixed  liquor  was  odor  free  at  all 
times,  in  the  tank  and  on  grassland.  There  is  a  con- 
version of  soluble  organics  to  cell  material,  as 
about  80%  of  the  soluble  COD  is  removed.  The 
process  requires  very  good  mixing  to  prevent  par- 
ticles of  roughage  from  settling.  The  mixing  may 
be  performed  by  a  turbine  in  a  baffled  vessel  or  by 
a  Kessener  brush  in  a  rectangular  tank.  Dilution  of 
the  raw  manure  is  necessary  to  allow  treatment  but 
the  extra  two  volumes  of  water  are  usually  availa- 
ble from  rainfall,  washwater,  or  special  addition. 
The  volume  of  treatment  facility  is  much  reduced 
from  the  oxidation  ditch.  The  input  oxygen  is  the 
same  or  somewhat  reduced.  In  cold  climates,  this 
process  could  be  used  with  an  additional  aerated 
lagoon  to  take  the  winter  effluent.  (See  also  W72- 
09940)  (Schmitt-Iowa  State) 
W72-10019 


THE  USE  OF  OXIDATION  PONDS  FOR 
POULTRY  PROCESSING  WASTE  DISPOSAL, 

Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg.  Dept.  of  Agricultural  Engineering. 
R.  L.  Wesley,  E.  B.  Hale,  and  H.  C.  Porter. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971, p  286-287. 

Descriptors:  'Farm  wastes,  *Poultry,  'Industrial 
wastes,  Oxidation  lagoons,  Odor,  Virginia,  'Food 
processing  industry. 

Poultry  processing  waste  is  a  suitable  substrate  for 
biological  degradation  by  both  aerobic  and  anaero- 
bic bacteria.  Several  poultry  processors  in  Virginia 
have  faced  varying  stages  of  court  litigation  in- 
volving waste  disposal.  A  team  of  specialists,  in- 
cluding a  biologist,  an  agricultural  engineer,  an 
agronomist,  a  sanitary  engineer,  a  poultry 
processing  specialist  and  a  member  of  the  State 
Water  Control  Board  Staff  were  appointed  by  the 
Dean  of  Cooperative  Extension  Service  at  VPI  to 
assist  a  processor  with  his  problems.  This  group 
gathered  the  basic  facts  concerning  the  problems 
as  follows:  (a)  total  hydraulic  load;  (b)  BOD  5;  (c) 
total  solids;  (d)  total  dissolved  solids;  (e)  D.O.,  and 
(f)  fecal  coliforms.  These  determinations  were 
made  on  raw  effluent,  treated  effluent,  and  on  the 
receiving  stream.  A  treatment  system  composed  of 
a  grease  and  grit  trap,  a  series  of  lagoons  and  natu- 
ral aeration  was  developed.  These  lagoons  cover  8 
acres,  have  a  capacity  of  12  million  gallons,  and 
provide  a  detention  time  of  81  days.  Reductions 
are  as  follows:  (a)  97%  BOD  removal;  (b)  87% 
solids  removal,  and  (c)  fecal  coliforms  are  less 
than  100/100  ml  in  the  receiving  stream.  This  treat- 
ment cost  approximately  $30,000.  (See  also  W72- 
09940)  (Schmitt-Iowa  State) 
W72- 10020 


ACCLIMATIZATION  RESPONSE  TIME  FOR 
AEROBIC  WASTE  DIGESTORS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

D.T.Hill,  and  RE.  Smith. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971 ,  p  288-290,  5  fig,  2  tab,  5  ref. 

Descriptors:    *Farm    wastes,    'Activated    sludge, 
Anaerobic  digestion,  Time  lag,  Biochemical  ox- 
ygen demand,  'Waste  water  treatment. 
Identifiers:  'Acclimatization  time,  Time  constant. 

Extant  circumstarv  .s  for  many  anaerobic  swine 
waste  lagoons  in  present  use  often  ensure 
aperiodic  effluents.  The  output  from  operating 
anaerobic  lagoons  is  unacceptable  for  receiving 
streams.  This  research  was  conducted  to  establish 
design  criteria  for  an  aerobic  activated  -sludge 
reactor  for  use  with  the  aperiodic  effluents  from 
anaerobic  lagoons.  Objectives  were  to  determine  a 
general  prediction  equation  for  the  transient 
operation  time  as  a  function  of  the  off  time  of  an 
aperiodically  operating  treatment  unit  and  to 
determine  the  effect  of  a  low-maintenance  aera- 
tion supply  on  the  transient  operation  time  of  the 
aerobic  process.  The  use  of  maintenance  aeration 
was  found  to  have  no  significant  effect  on  the 
value  of  the  acclimatization  time.  Since  there  was 
no  solids  removal  during  the  study,  acclimatiza- 
tion time  was  defined  as  the  time  necessary  to 
achieve  63.6%  BOD  reduction  in  the  liquid  phase, 
and  is  referred  to  as  a  time  constant.  The  accli- 
matization time  ranged  from  5.69  to  15.21  hours 
between  zero  and  infinity  for  values  of  down  time. 
(See  also  W72-09940)  (Schmitt-Iowa  State) 
W72-10021 


CATTLE  MANURE  AS  FEED  FOR  CATTLE, 

Alabama    Agricultural   Experiment   Station,   Au- 
burn. Dept.  of  Animal  and  Dairy  Sciences. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10023 


NUTRITIVE  EVALUATIONS  OF  UNTREATED 
AND  CHEMICALLY  TREATED  DAIRY  CAT- 
TLE WASTES, 

Agricultural  Research  Service,  Beltsville,  Md. 
Animal  Science  Research  Div. 
L.  W.  Smith,  H.  K.  Goering,  and  C.  H.  Gordon. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  314-318,  8  tab,  5  ref. 

Descriptors:  'Farm  wastes,  'Recycling,  Drying, 
Cattle,  Sheep,  Nutrients,  Chemical  degradation, 
Lignins,  Cellulose,  Wood  wastes,  'Waste  water 
treatment. 

Studies  were  conducted  to  determine  the  extent  to 
which  digestibility  of  manure  plus  urine  and  hard- 
wood sawdust  (barn  waste,  BW)  or  manure  alone 
was  increased  by  chemical  treatments  when 
reused  as  feed  for  sheep.  Dairy  cattle  wastes  were 
collected  from  a  gutter  cleaner.  BW  were  (1)  un- 
treated or  treated  by  adding  and  mixing  either,  (2) 
3%  sodium  hydroxide,  (3)  3%  sodium  peroxide,  or 
(4)  3%  sodium  chlorite  with  the  wet  wastes.  All 
were  stored  in  plastic-sheet  covered  piles  for  4 
weeks  before  drying  with  forced  hot  air.  The  four 
materials  were  ground  through  a  3/8  inch  hammer- 
mill  screen  and  mixed  as  83%  BW,  10%  cornmeal, 
and  7%  soybean  meal.  These  were  pelleted  and  fed 
ad  lib  in  a  completely  randomized  experiment  for 
30  days.  During  the  last  7  days,  consumptions  and 
digestibilities  were  measured.  Dry  matter  digesti- 
bilities were:  untreated,  23.05;  sodium  hydroxide, 
27.32;  sodium  peroxide,  34.63;  and  sodium 
chlorite,  35.28.  Cell  wall  digestibilities  were:  9.67, 
10.50,  17.11,  and  21 .92,  respectively.  Digestibilities 
of  chemical  treated  feces  were  not  increased  to  the 
extent  observed  in  nitro.  The  less  than  predicted 
fiber  digestibility  may  be  the  result  of  rapid 
passage  of  fecal  fiber  through  the  rumen  or  less 


than    optimum    treatment   conditions.    (See   also 

W72-09940)  (Schmitt-Iowa  State) 

W72-10029 


TREATMENT  OF  LIVESTOCK-LAGOON  EF- 
FLUENT  BY  SOIL  FILTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

J.  K.  Koelliker,  J.  R.  Miner,  C.  E.  Beer,  and  T.  E. 
Hazen. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971,  p  329-333,  2  tab,  6  fig,  5  ref. 

Descriptors:  'Farm  wastes,  'Nutrient  removal, 
Fertilization,  Sprinkler  irrigation,  Farm  lagoons, 
Leaching,  Phosphorus,  Nitrate,  'Waste  water 
treatment,  Filtration,  Iowa. 

Identifiers:  Soil  filtration.  Anaerobic  lagoon  ef- 
fluent. 

In  Iowa,  anaerobic  manure  lagoon  effluent  can  be 
successfully  treated  and  disposed  of  between  mid- 
April  and  early  November  by  sprinkler  irrigation. 
To  minimize  the  possibility  of  runoff,  the  applica- 
tion rate  should  be  less  than  half  the  suggested  in- 
filtration rate  for  clear  water  on  the  same  soil.  On 
poorly  drained  soils,  a  total  application  of  2  inches 
was  the  amount  that  could  be  applied  at  0.40  inch 
per  hour  without  runoff.  Soil  filtration  removed 
from  79-93  percent  of  the  COD,  90-97  percent  of 
the  total  P,  and  48-67  percent  of  the  total-N  when 
14.8  to  31.4  inches  of  lagoon  effluent  were  applied 
in  one  season  to  field  plots.  The  total-N  is  the  con- 
stituent that  likely  will  limit  the  amount  of  liquid 
that  should  be  applied  in  a  season  because  of  high 
nitrate-N  (130-190  mg/1  N)  found  in  the  tile 
drainage  with  intense  applications.  600  pounds  per 
acre  of  N  per  season  is  recommended.  Fescue, 
brome,  and  ryegrass  have  grown  satisfactorily 
where  lagoon  effluent  was  applied  as  long  as  the 
soil  did  not  remain  flooded.  Over  a  three  year 
period,  measures  of  the  chloride  ion,  an  indication 
of  total  salt  content,  show  approaching  equilibri- 
um, the  concentration  in  the  tile  drainage  about 
equal  to  that  of  the  lagoon  effluent.  (See  also  W72- 
09940)  (Schmitt-Iowa  State) 
W72-10033 


GROWTH  RESPONSE  OF  PLANTS  UNDER 
SPRINKLER  IRRIGATION  WITH  DAIRY 
WASTE, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

A.  R.  Overman,  C.  C.  Hortenstine,  and  J.  M.  Wing. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  p  334-337,  6  tab,  9  fig,  8  ref. 

Descriptors:   'Farm  wastes,  Sprinkler  irrigation, 
Crop     response,     Fertilizers,     Cattle,     Nutrient 
removal,  Leaching,  Slurries. 
Identifiers:  Dairy  wastes. 

The  soil-plant  system  was  used  as  a  sink  for  the 
nutrients  in  dairy  waste.  Manure  slurry  of  about 
0.2  percent  solids  was  applied  to  plants  by  sprin- 
kler irrigation  at  various  rates  to  determine  growth 
response  curves.  For  oats  the  rates  were  1/4,  1/2 
and  1  inch  per  week,  while  sorghum  received  0,  1 
and  2  inches  per  week.  Ground  water  samples 
were  collected  periodically  and  analyzed  for 
nitrates  and  phosphates.  Growth  response  of  both 
crops  is  described  quite  well  by  the  Mitscherlich 
equation,  which  emphasizes  relative  yield.  Rela- 
tive yields  of  oats  were  40,  65,  and  88  percent  of 
optimum  for  application  rates  of  1/4,  1/2  and  1  inch 
per  week  respectively.  Maximum  yield  (green 
weight)  for  oats  was  estimated  to  be  12.25  tons  per 
hectare  (5  tons/acre),  while  the  value  for  sorghum- 
sudan6rass  was  90.7  tons  per  hectare  (36.8 
tons/acre).  Oats  grown  with  dairy  manure  measure 
up  to  those  grown  with  inorganic  fertilizer  in 
chemical  composition,  palatability,  and  digestibili- 
ty. (See  also  W72-09940)  (Schmitt-Iowa  State) 
W72-10O34 
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NITROGEN      REMOVAL      FROM       SEWAGE 
WATERS  BY  PLANTS  AND  SOIL, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  05G . 
W72-10035 


RENOVATION  AND  REUSE  OF  WATER  FOR 
DILUTION  AND  HYDRAULIC  TRANSPORT  OF 
DAIRY  CATTLE  MANURE, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Food  and 

Agricultural  Engineering. 

R.  E.  Graves,  J.  T.  Clayton,  and  R.  G.  Light. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  341-344,  5  fig,  3  tab,  8  ref. 

Descriptors:   'Farm  wastes,  'Slurries,  'Screens, 
Cattle,   Aeration,   Recycling,   Coliforms,   'Water 
reuse,  Waste  treatment. 
Identifiers:  Bar  screening. 

Slurries  of  dairy  cattle  manure  contain  many  solids 
which  form  scum  mats  and  sludges  in  holding 
tanks  and  cause  other  problems  during  treatment. 
A  stationary  sloping  screen  with  a  0.02  inch  bar 
spacing  used  as  a  pretreatment  step  removed  over 
50%  of  the  total  solids  present  in  manure  slurries 
ranging  from  50:1  to  2:1  (water  to  wet  man  are  by 
weight).  Two  aerated  treatment  systems  were  stu- 
died, one  using  settled  screen  effluent  and  the 
other  the  entire  screen  effluent.  Each  system  was 
duplicated  with  one  using  recycled  effluent  in  the 
loading  slurry  and  the  other  using  fresh  water.  No 
adverse  affects  on  treatment  operations  were  at- 
tributed to  recirculation.  There  was  little  dif- 
ference in  the  effluents  between  systems.  Concen- 
tration of  salts  and  minerals  increased  in  the  recir- 
culated systems  which  might  cause  problems 
eventually.  Population  of  two  indicator  organisms 
did  not  increase  in  the  recycled  systems.  Clogging 
and  damage  to  pumps  and  nozzles  in  irrigating 
systems  is  reduced  for  the  screened  liquid.  Storage 
for  intermittent  application  requires  less  volume, 
and  scum  mats  are  eliminated  from  ponds  by 
screening.  (See  also  W72-09940)  (Schmitt-Iowa 
State) 
W72-10O36 


THE   SEPARATION    OF    SOLID    AND    LIQUID 
PARTS  OF  PIG  SLURRY, 

Instituut        voor        Landbouwbedrijfsgebouwen, 

Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10037 


DEWATERING  POULTRY  MANURE  BY  CEN- 
TRIFUGATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

I.  J.  Ross,  J.  J.  Begin,  and  T.  M.  Midden. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  p  348-350.2  fig,  1  tab,  4  ref. 

Descriptors:  'Farm  wastes,  'Poultry,  'Dewater- 
ing,     Centrifugation,     Waste     water     treatment, 
Moisture  content,  Time,  Temperature. 
Identifiers:   Imperforate   basket   type   centrifuge, 
Manure  washing. 

Poultry  manure  is  excreted  at  a  moisture  content 
of  approximately  75  percent  (wet  basis)  and  can  be 
dewatered  by  centrifugation.  Tests  have  been  con- 
ducted to  determine  the  amount  of  fluid  that  can 
be  removed  from  fresh  manure  in  an  imperforate 
basket  type  centrifuge.  The  variables  investigated 
include  (1)  time  of  centrifugation  - 1  to  12  minutes, 
(2)  centrifugal  force  -  2000  to  10,000  g,  (3)  initial 
moisture  content  -  75%  to  95%  and  (4)  temperature 
-  40  to  1 20  degrees  F.  As  much  as  40%  of  the  water 
can  be  removed  from  the  manure  at  75%  moisture 
content  and  as  much  as  70%  can  be  removed  at 
95%  moisture  content.  Time  of  centrifugation  in  a 
bowl  centrifuge  for  1  to  12  minutes  has  little  effect 


on  the  percentage  of  water  removed  except  at  low 
relative  centrifugal  forces  (RCF)  and  high  solids 
concentrations.  Increasing  the  RCF  significantly 
affects  the  percentage  of  water  removed  only  at 
high  solids  concentrations.  Increasing  the  tem- 
perature in  the  range  of  40  to  160  degrees  F  in- 
creases the  percentage  of  water  that  can  be 
removed  by  centrifugation.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72-10038 


CONCENTRATION  OF  PROTEINACEOUS 
SOLIDS  FROM  OXIDATION  DITCH  MIXED- 
-LIQUOR, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

L.  W.  Holmes,  D.  L.  Day,  and  J.  T.  Pfeffer. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971,  p  351-354,  8  fig,  4  ref. 

Descriptors:  'Farm  wastes,  'Recycling,  Aeration, 
'Centrifugation,  Hogs,  Nutrients,  Proteins,  Water 
reuse,  Waste  water  treatment. 

Biodegradation  of  swine  waste  in  an  under-the- 
floor  oxidation  ditch  produces  a  mixed-liquor  that 
contains  minute,  protein-rich  particles.  The  82.6 
percent  (dwb)  portion  of  a  swine  ODML  sample 
that  passed  through  a  200  -  mesh  screen  contained 
75.6  percent  (dwb)  crude  protein.  Centrifuged 
samples  of  swine  ODML  contained  a  greater  per- 
centage (dwb)  of  crude  protein  and  essential  amino 
acids  than  corn.  Centrifugation  is  one  possible 
method  of  suspended  solids  concentration.  The 
solid  bowl  basket-type  centrifuge  used  in  pilot 
plant  trials  was  capable  of  concentrating  the 
proteinaceous  solids  in  swine  ODML  from  an  ini- 
tial value  of  1.2%  S.S.  to  a  desired  concentration 
of  6  to  8  percent  S.S.  This  represents  a  volume 
reduction  of  85  percent.  This  removes  a  substan- 
tial amount  of  liquid  that  contains  no  measureable 
amino  acids.  COD  reduction  closely  followed  S.S. 
recovery  values.  Investigations  into  potential 
health  hazards  to  man  and  animal  arising  from  in- 
fection by  pathogenic  organisms  in  the  manure  will 
need  to  be  conducted  before  this  method  of 
manure  recycling  may  be  advocated  for  common 
use.  (See  also  W72-09940)  (Schmitt-Iowa  State) 
W72-10039 


CONVENTIONAL    USE    OR    REUSE--A    COST 
COMPARISON, 

Louis  Koenig-Research,  San  Antonio,  Tex. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-10108 


DISCUSSION  OF  DISPOSAL  OF  SLUDGE  AT 
WATER  PURIFICATION  AND  SOFTENING 
WORKS  OF  THE  MAHONING  VALLEY  SANI- 
TARY DISTRICTS, 

Ohio  Dept.  of  Health,  Columbus. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10131 


DISPOSAL  OF  SLUDGE  AT  WATER  PURIFICA- 
TION AND  SOFTENING  WORKS  OF  THE 
MAHONING  VALLEY  SANITARY  DISTRICT, 

Mahoning  Valley  Sanitary  District,  Youngstown, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10132 


A  STUDY  OF  SLUDGE  AT  WATER  PURIFICA- 
TION PLANTS  IN  NEW  ENGLAND, 

Cambridge  Water  Dept.,  Mass. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10135 


RECOVERY  OF  WATERWORKS  SLUDGE, 

For  primary  bibliographic  entry  see  Field  05F. 
W72-10136 


RECOVERY  OF  WATERWORKS  SLUDGE  -  II, 

For  primary  bibliographic  entry  see  Field  05F. 
W72-10137 


PROBLEMS  IN  DISPOSAL  OF  SLUDGE  AND 
WASHWATER  FOR  CONNECTICUT  WATER 
FILTRATION  PLANTS, 

Connecticut  Dept.  of  Health,  Hartford. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10138 


THE  PITSFORD  TREATMENT  WORKS  OF 
THE  MID-NORTHAMPTONSHIRE  WATER 
BOARD, 

Mid-Northamptonshire  Water  Board  (England). 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10139 


TOKYO'S  ASAKA  PURIFICATION  PLANT, 

Tone    River    Waterworks    Construction    Center, 

Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10141 


LIME  RECOVERY  FROM  WATER  SOFTENING 
SLUDGES, 

Minneapolis  Water  Dept.,  Minn. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10142 


USE  OF  THE  TBOD  TEST  WITH  COLLOIDAL 
WASTE-WATERS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

M.  K.  Mullis,  and  E.  D.  Schroeder. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  p  605-61 1 .  6  fig,  9  ref. 

Descriptors:  'Activated  sludge,  'Control,  'Moni- 
toring, Analytical  techniques,  Chemical  oxygen 
demand,  Biochemical  oxygen  demand,  Laborato- 
ry tests,  Growth  rate,  Oxidation,  Metabolism, 
Protozoa,  Bacteria,  Waste  water  treatment. 
Identifiers:  'TbOD,  'Process  control. 

Criteria  for  a  good  test  for  controlling  the  opera- 
tion of  an  activated  sludge  plant  include:  (1)  a 
theoretical  base;  (2)  excellent  reproducibility;  (3) 
short  duration  time;  (4)  simplicity  and  economy  of 
technique  utilizing  equipment  commonly  available 
in  most  laboratories;  and  (5)  reasonable  precision. 
The  TbOD  test  which  has  been  recently  developed 
has  been  suggested  for  testing  since  it  more  nearly 
complies  to  these  criteria  than  do  either  conven- 
tional COD  and  BOD  tests,  or  instrumented  COD 
tests.  Results  indicated  that  a  reliable  correlation 
between  TbOD  and  COD  could  be  obtained  for 
wastes  of  fairly  consistent  strength.  Constant  fil- 
trate COD  values  can  be  used  as  an  end  point  in- 
dicator for  the  TbOD  tests,  and  these  tests  were 
shown  to  be  valid  for  such  non-soluble  wastes  as 
sewage.  Although  time  required  to  obtain  data  is  as 
much  as  8  hours,  in  most  plants  receiving  fairly 
uniform  flow,  the  TbOD  test  can  provide  excellent 
control  information.  Since  the  correlation  has  no 
theoretical  meaning,  continued  checks  on  the  rela- 
tionship are  recommended.  (Lowry-Texas) 
W72-10209 


BLAST   FURNACE   GAS    WASHER    REMOVES 
CYANDDES,  AMMONIA,  IRON  AND  PHENOL, 

Interlake  Steel  Corp.,  Riverdale,  111. 
R.  A.  Decaigny,  and  F.  G.  Krikau. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7, 1970,  p  512-517.  3  tab. 

Descriptors:  'Industrial  wastes,  'Iron, 
'Suspended  solids,  'Water  reuse,  Phenol,  Coagu- 
lation, Polyelectrolytes,  Chemical  precipitation, 
Hydrogen  ion  concentration,  Alkalinity,  Scaling, 
Vacuum  drying,  Design  criteria,  Waste  water 
treatment. 
Identifiers:  'Cyanides,  'Blastfurnace. 
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Cleaning  of  blast  furnace  gas  with  water  results  in 
a  water  with  increased  pH,  temperature,  alkalini- 
ty, and  suspended  solids,  cyanides,  ammonia,  and 
iron  content.  Recent  laws  requiring  an  ever  cleaner 
discharge  have  stimulated  much  interest  in  water 
reuse  since  once  it  is  clean  enough  to  be 
discharged  it  is  also  clean  enough  to  reuse.  A 
recycling  system  was  installed  both  on  the  blast 
furnace  and  the  sinter  plant  of  the  Interlake  Steel 
Corporation.  These  systems  consisted  of  polyelec- 
trolyte  addition,  sedimentation,  and  sludge  con- 
centration, as  well  as  cooling  towers.  The  recycle 
systems  were  phased  into  operation  at  both  plants 
with  no  downtime.  However,  once  in  operation, 
water  infiltration  from  unknown  sources  made  it 
impossible  to  eliminate  blowdown  to  the  river. 
Other  problems  included  high  suspended  solids 
concentrations  at  the  sinter  plant,  and  lack  of  pH 
control  for  the  sinter  plant  system.  These  and 
other  problems  were  regarded  as  normal 
'debugging'  difficulties  which  would  be  encoun- 
tered in  the  start-up  of  any  new  plant.  However,  as 
of  March  1970,  the  system  has  been  in  balance  and 
all  discharges  have  been  eliminated.  (Lowry-Tex- 

W72-10210 


BIOLOGICAL  DEGRADATION  OF  TUNA 
WASTE, 

Public  Health  Service,  Honolulu,  Hawaii. 

B.  F.  Pearson,  M.  J.  Chun,  R.  H.  F.  Young,  and  N. 

C.  Burbank. 

Proceedings,  Industrial  Waste  Conference,  25th, 
May  7-9,  1970,  p  766-772.  6  fig,  1  tab,  5  ref. 

Descriptors:  'Industrial  wastes,  *Waste  water 
treatment,  'Activated  sludge,  Laboratory  tests, 
Biodegradation,  Oxygen  requirements,  Chlorides, 
Nutrient  requirements,  Biochemical  oxygen  de- 
mand, Hydrogen  ion  concentration,  Food 
processing  industry,  Fish. 

Identifiers:  Tuna  packing,  Warburg  respirometer, 
Mixed-liquor  suspended  solids,  Shock  loading, 
Oxygen  uptake,  Synthetic  waste. 

The  biodegradability  of  tuna  waste  was  studied 
utilizing  activated  sludge  in  the  Warburg 
Respirometer;  a  bench  model  of  a  batch  fed  aera- 
tion unit  and  a  continuous  flow  aeration  unit.  A 
synthetic  tuna  waste  was  prepared  in  the  laborato- 
ry to  provide  continuity  of  waste  characteristics. 
The  parameters  used  in  the  biodegradability  study 
were  the  COD,  BODS,  total  solids,  total  volatile 
solids,  organic  nitrogen,  pH,  chlorides,  grease, 
phosphates  and  the  mixed-liquor-suspended  solids 
(MLSS)  of  the  activated  sludge.  Results  showed 
about  a  60  percent  reduction  in  BOD  and 
suspended  solids  could  be  obtained.  Variation  in 
MLSS  indicated  that  a  MLSS  of  3,500  mg/1  was 
optimum  for  BOD  reduction.  Oxygen  transfer  effi- 
ciency was  a  limitation  with  greater  solids  concen- 
trations. Tuna  packing  waste  was  shown  to  be  a 
highly  proteinaceous  waste.  However,  the  ac- 
tivated sludge  units  had  to  be  buffered  with  both 
phosphates  and  readily  available  nitrogen  for 
without  these,  adverse  pH  levels  were  reached 
rapidly.  Studies  with  variable  chloride  content  in- 
dicated that  chloride  values  of  up  to  9,000  mg/1  did 
not  affect  oxygen  uptake.  However,  with  greater 
chloride  concentrations  total  oxygen  uptake  and 
BOD  reductions  were  inhibited.  Complete  failure 
occurred  when  the  units  were  shock  loaded.  (Gal- 
wardi-Texas) 
W72-10212 


ANAEROBIC  DIGESTION  OF  PINEAPPLE 
MILL  WASTES, 

Hawaii  Univ.,  Honolulu.  School  of  Public  Health. 
M.  J.  K.  McMorrow,  N.  C.  Burbank,  Jr.,  R.  H.  F. 
Young,  L.  S.  Lau,  and  H.  W.  Klemmer. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  5-7,  1970,  p  575-585. 6  fig,  3  tab,  21  ref. 

Descriptors:  'Food  processing  industry,  'Industri- 
al wastes,  'Fruit  crops,  'Anaerobic  digestion, 
Laboratory  tests.  Sampling,  Hydrogen  ion  con- 
centration,    Alkalinity,     Temperature,     Mixing, 


Nutrients,  Phosphorus,  Chemical  oxygen  demand, 
Methane,  Carbon  dioxide,  Waste  water  treatment. 
Identifiers:  'Pineapple  wastes,  'Sugars. 

Synthetic  pineapple  wastes,  consisting  mainly  of 
low  pH  wastes  containing  large  amounts  of  sugars 
were  digested  anaerobically  in  laboratory  scale 
digesters.  Synthetic  wastes  were  used  in  order  to 
control  the  number  of  variable  conditions  during 
digestion.  Results  indicated  that  pineapple  wastes 
are  unsuitable  for  treatment  by  anaerobic 
digestion  under  uncontrolled  conditions,  since 
digesters  operated  at  ambient  temperature 
produced  only  a  40%  COD  reduction.  Addition  of 
75  mg/1  phosphorus  resulted  in  51%  COD  reduc- 
tion, mixing  of  the  unheated  digester  produced  a 
53%  COD  reduction,  and  digesters  operated  at  90F 
affected  a  66%  COD  reduction  while  regularly 
producing  a  gas  containing  75%  or  more  CH4.  The 
heated  digesters  also  had  the  highest  alkalinity 
levels,  giving  them  more  natural  buffering  capaci- 
ty. (Lowry-Texas) 
W72-10213 


PULP      MILL      LIGNIN      IN      CONTINUOUS 
PETROLEUM  FERMENTATION, 

Department  of   Energy,   Mines  and   Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

D.  L.  Liu,  and  P.  M.  Townsley. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  Feb  1972,  p  232-240.  11  fig,  6  ref. 

Descriptors:  'Oil  wastes,  'Fermentation,  *Lig- 
nins,  Emulsions,  Metabolism,  Bacteria,  Organic 
compounds,  Laboratory  tests,  Paper  pulp  wastes, 
Chemical  precipitation,  Flocculation,  Waste  water 
treatment. 
Identifiers:  'Kerosine. 

Continuous  hydrocarbon  fermentation  for  over 
200  hours  using  pulp  mill  thiolignins  or 
lignosulphonates  and  a  modified  cyclone  fer- 
menter  has  been  accomplished  on  a  laboratory 
scale.  This  investigation  demonstrated  that  the  ad- 
dition of  various  culture  medium  ingredients  can 
be  optimized  to  produce  maximum  cell  yield  or 
maximum  acid  production.  Plots  of  organism 
growth  rate  and  acid  production  versus  kerosine 
concentration  have  shown  that  the  addition  of  the 
thiolignin,  Indulin  C,  causes  the  kerosine  to 
become  more  available  to  the  organisms.  Indulin  C 
addition  to  the  culture  medium  creates  a  stable 
emulsion  that  overcomes  the  problem  of  the 
removal  of  a  two  phase  system  from  the  fer- 
menter.  Since  the  thiolignins  can  be  removed  by 
precipitation  or  flocculation  on  standing  in  culture 
fluids  of  high  acidity,  the  use  of  lignin  to  improve 
the  rate  of  hydrocarbon  utilization  in  petroleum 
waste  treatment  plants  or  synthetic  processes  is 
suggested.  (Lowry-Texas) 
W72-10214 


SPENT  SULFITE  LIQUOR  XIII.  THE  VANILLIN 
METHOD  FOR  ESTIMATION  OF  THE  CON- 
CENTRATION OF  SPENT  SULFITE  LIQUOR  IN 
WATERS, 

Washington  Univ.,  Seattle. 
B.  F.  Hrutfiord,  P.  Y.  Jone,  and  J.  L.  McCarthy. 
Tappi,  Vol  53,  No  9,  September  1970,  p  1746-1749. 
2  fig,  2  tab,  19  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Sulfite 
liquors,  'Analytical  techniques,  Laboratory  tests, 
Hydrolysis,  Separation  techniques,  Gas  chro- 
matography, Instrumentation,  Calibrations,  I.ig- 
nins,  Sulfates,  Organic  wastes,  Chemical  reac- 
tions, Water  quality  control. 
Identifiers:  'Vanillin,  'Chloroform. 

The  concentration  of  spent  sulfite  liquor  can  now 
be  determined  down  to  a  few  parts  of  spent  sulfite 
liquor  (containing  10%  solids)  per  million  parts  of 
water  sample.  This  analytical  technique,  the 
'vanillin'  method,  involves:  (1)  extraction  with 
chloroform  to  remove  interfering  materials;  (2)  al- 
kaline hydrolysis;  (3)  cooling  and  acidification;  (4) 


dichloromethane  extraction  of  the  vanillin  formed; 
(5)  treatment  with  a  silylation  reagent;  and  (6) 
quantitative  determination  of  vanillin  content  by 
gas  chromatography  using  eugenol  as  an  internal 
standard.  Spent  sulfite  liquor  content  can  be  re- 
lated to  vanillin  content  by  means  of  a  previously 
constructed  calibration  curve.  Because  vanillin  is 
formed  almost  exclusively  by  alkaline  hydrolysis 
from  the  lignin  sulfonates  present  in  sulfite  spent 
liquor,  the  method  should  be  especially  useful  in 
special  cases  where  it  is  important  to  confirm  the 
presence  (or  absence)  and  concentration  of  spent 
sulfite  liquor.  For  routine  estimation  of  spent 
sulfite  liquor  concentration,  however,  the  Pearl- 
Benson  nitroso  method  is  more  appropriate.  (Low- 
ry-Texas) 
W72-10216 


CONVERSION  OF  CRUDE  ACETATES  INTO 
GLACIAL  ACETIC  ACID  AND  PULPING 
CHEMICALS, 

Weyerhaeuser  Co.,  Longview,  Wash.  Develop- 
ment Div. 

C.  J.  Lang,  and  G.  G.  DeHaas. 
Tappi,  Vol  53,  No  6,  June  1970,  p  1094-1097.  5  fig, 
3  tab. 

Descriptors:  'Pulp  and  paper  industry,  'Sulfite 
liquors,  'Chemical  reactions,  Acids,  Sodium  com- 
pounds, Pilot  plants,  Laboratory  tests,  Industrial 
wastes,  Paper  pulp  wastes,  Soft  wood,  Hard 
wood,  Temperature,  Waste  water  treatment. 
Identifiers:  'Acetic  acid,  'Sodium  sulfite. 

Laboratory  and  pilot  plant  investigations  have 
established  the  technical  feasibility  of  recovering 
sodium  acetate  from  spent  sulfite  liquor  and  con- 
verting it  into  glacial  acetic  acid,  while  at  the  same 
time  recovering  sodium  sulfite  for  use  as  a  makeup 
chemical  for  kraft  pulping.  The  process  consists  of 
using  a  spray  dryer  to  remove  water  from  the  25% 
sodium  acetate-sodium  sulfite  solution  obtained 
after  steam  stripping  of  the  liquor,  and  passing  sul- 
fur dioxide  and  water  vapor  through  the  dried 
solids  to  form  acetic  acid  and  sodium  sulfite.  For- 
mation of  sodium  sulfate  and  elemental  sulfur  is 
kept  to  a  minimum.  After  stripping  of  excess  sul- 
fur dioxide  and  rectification,  a  product  containing 
99.7%  acetic  acid  and  meeting  all  ACS  specifica- 
tions was  attained  on  a  production  basis.  How- 
ever, in  comparison  to  the  output  of  glacial  acetic 
acid  plants,  the  output  of  acid  from  one  mill  or 
even  a  complex  of  mills  will  be  rather  small. 
Therefore,  it  is  necessary  to  find  a  use  at  the  plant 
site  for  the  end  products.  (Lowry-Texas) 
W72-10217 


RECENT  ADVANCES  IN  AIR  FLOTATION 
TECHNOLOGY, 

The  Sybron  Corp.,  Paramus,  N.J.  Permutit  Co., 

Div. 

H.  Lundgren. 

Tappi,  Vol  53,  No  2,  February  1970,  p  287-289.  2 

fig,  1  tab. 

Descriptors:  'Pulp  and  paper  industry, 
'Suspended  solids,  'Flotation,  Wood  wastes. 
Coagulation,  Flocculation,  Turbulence,  Laminar 
flow,  Baffles,  Regulation,  Pilot  plants,  Design 
criteria,  Sludge,  Waste  water  treatment. 
Identifiers:  'Lamella,  'Hydraulic  loading. 

The  air  flotation  process  is  well  established  as  an 
economical  suspended  solids  removal  process. 
However,  introduction  of  lamellas  into  the  flota- 
tion vat  has  produced  a  major  advance  in  flotation 
technology.  Lamellas  are  thin  flat  plates  forming  a 
series  of  baffles  which  confine  and  direct  the  flow, 
preventing  the  occurrence  of  hydraulic  conditions 
which  are  unfavorable  to  the  process.  Since  turbu- 
lence and  unfavorable  hydraulic  flow  patterns  are 
effectively  prevented,  the  flotation  process  can  be 
operated  at  higher  loading  rates,  permitting  con- 
siderable unit  size  reduction.  Size  reduction  makes 
possible:  (1)  reduction  of  required  floor  space  by 
40  to  50%  of  that  required  for  conventional  flota- 
tion; (2)  reduction  of  floor  loading;  (3)  reduction  of 
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erection  costs;  and  (4)  prefabrication  of  smaller 
units.  In  addition,  since  this  system  is  less  sensi- 
tive to  waste  variables,  the  application  of  flotation 
for  intermediate  or  final  mill  effluent  clarification 
becomes  more  attractive.  (Lowry-Texas) 
W72-10218 


ALDRIN:  REMOVAL  FROM  LAKE  WATER  BY 
FLOCCULENT  BACTERIA, 

Ohio  State  Univ.,  Columbus. 

W.  O.  Leshniowsky,  P.  R.  Dugan,  R.  M.  Pfister,  J. 

I.  Frea,  and  C.  I.  Randies. 

Science,  Vol  169,  September  4,  1970,  p  993-994.  2 

fig,  7  ref . 

Descriptors:  'Aldrin,  'Adsorption,  *Flocculation, 
'Bacteria,  Sedimentation,  Chlorinated  hydrocar- 
bon pesticides,  Aerobic  conditions,  Anaerobic 
:onditions,  Insecticides,  Insects,  Laboratory 
tests,  Separation  techniques,  Centrifugation,  Silts, 
Lake  Erie,  Water  quality  control. 

rest  organisms  were  grown  in  a  shake  flask  at  22 
plus  or  minus  2C  in  nutrient  broth,  harvested  by 
centrifugation,  washed  twice  with  distilled  water, 
and  resuspended  in  distilled  water.  These  organ- 
isms were  then  exposed  to  final  aldrin  concentra- 
tions of  1  ppm.  shaken  at  120  rev/min  for  the 
lesired  time  period,  reharvested,  extracted  with  a 
leptane  acetone  mixture,  and  both  supernatant 
ind  floe  were  analyzed  for  aldrin  content.  Results 
demonstrated  that  floc-fonning  microorganisms 
io  act  as  adsorbants  for  other  suspended 
ilicroparticles,  including  chlorinated  hydrocar- 
bons, and  that  this  represents  a  natural  process  of 
removal  of  microparticles  from  the  water  column. 
Although  the  settled  pesticides  may  biodegrade 
uraerobically,  it  is  likely  that  their  concentration 
in  the  bottom,  even  for  short  periods  of  time, 
would  exert  a  bactericidal  effect  on  the  bottom  in- 
sects and  other  susceptible  fauna.  Previous  work 
lias  established  that  certain  insect  species  have 
varying  susceptibilities  to  the  same  pesticides, 
possibly  an  explanation  for  the  disappearance  of 
some  insects  and  the  increase  of  others  in  and 
around  Lake  Erie.  (Lowry-Texas) 
W72-10220 


GENERALIZED   EQUATIONS   FOR   CRITICAL 
OXYGEN  DEFICIT, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-10221 


UTTING   FIRST   AND   SECOND   ORDER   BOD 
REACTION  EQUATIONS  TO  STREAM  DATA, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-10222 


COMPLETE  MIX  ACTIVATED  SLUDGE 
rREATMENT  OF  CITRUS  PROCESS  WASTES. 

Winter  Garden  Citrus  Products  Cooperative,  Fla. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
nicrofiche  from  NTIS  as  PB-210  407,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  August  1971.  120  p,  18 
tig,  16  tab,  29  ref.  EPA  Program  12060  EZY  07/71. 

Descriptors:  'Food  processing  industry,  'Citrus 
fruits,  'Activated  sludge,  Organic  loading,  Aera- 
tion, Kinetics,  Lime,  Chemical  precipitation, 
Coagulation,  Temperature,  Nutrient  require- 
ments, Nitrogen,  Phosphorus,  Centrifugation, 
Sludge  digestion,  Hydrogen  ion  concentration, 
Operation  and  maintenance,  Foaming,  Water 
reuse,  Cost  analysis,  Waste  water  treatment,  In- 
dustrial waste. 

A  full-scale,  complete  mixed  activated  sludge 
treatment  system  effectively  treats  concentrated 
wastewater  from  the  Winter  Garden  Citrus 
Products  Cooperative.  This  process  has  a  BOD 


reduction  capability  of  99  percent;  but  it  produces 
0.5  to  0.6  pounds  of  waste  sludge  per  pound  of  in- 
fluent BOD.  The  efficiency  was  reduced  by 
periodic  foaming  and  solids  carryover  in  the  ef- 
fluent caused  by  the  unscheduled  discharge  of 
orange  oil  and  peel  press  liquor  to  the  treatment 
plant.  Controlling  the  addition  of  nitrogen  and 
phosphorus  to  the  influent  of  the  nutrient  deficient 
wastewater  effectively  controlled  effluent 
nitrogen  and  phosphorus  concentrations.  Waste 
sludge  was  mixed  with  citrus  peel  and  processes  as 
a  cattle  feed  additive  in  the  existing  facilities.  The 
waste  activated  sludge  represented  approximately 
1.5  percent  of  the  total  cattle  feed  production  on  a 
dry  weight  basis.  Treatment  plant  effluent  was 
reused  for  barometric  leg  and  cooling  water  and 
was  then  discharged.  Annual  treatment  cost  was 
estimated  at  $56,000  for  investment  costs  (at  8% 
interest)  and  an  average  of  approximately  $60,000 
for  operating  costs.  However,  reuse  of  the  treated 
water  also  resulted  in  a  $15,000  annual  savings 
which  was  not  reflected  in  the  preceding  cost 
analyses.  (Lowry-Texas) 
W72-10223 


MECHANISMS  OF  BIOLOGICAL  LUXURY 
PHOSPHORUS  UPTAKE. 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 
Medical  Technology. 

Copy  available  from  GPO  Sup  Doc,  $1.00; 
microfiche  from  NTIS  as  PB-210  465,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  November  1971.  77  p,  17 
fig,  20  tab,  39  ref .  EPA  Program  17010  DDQ  11/71. 

Descriptors:  'Activated  sludge,  'Phosphorus, 
'Metabolism,  Tracers,  Bacteria,  Temperature,  In- 
hibition, Laboratory  tests,  Analytical  techniques, 
Waste  water  treatment. 

Identifiers:  'Luxury  uptake,  Rilling  Road  Sewage 
Treatment  Plant  (Tex),  San  Antonio  (Tex),  Tucson 
(Ariz). 

Activated  sludges  obtained  from  the  Rilling  Road 
plant  located  at  San  Antonio,  Texas  and  from  the 
Hyperion  treatment  plant  located  at  Los  Angeles, 
California  have  the  ability  to  remove  large 
amounts  of  phosphoms  from  Tucson  sewage  and 
other  liquors  by  means  of  biological  mechanisms. 
Most  of  the  phosphorus  seems  to  accumulate 
within  the  sludge  cells  as  orthophosphate.  Tucson 
sludge  seems  to  take  up  phosphorus  by  biological 
mechanisms  but  removes  considerably  less  from 
its  medium  than  does  Rilling  sludge.  However, 
phosphorus  uptake  by  Tucson  sludge  is  improved 
if  the  sludge  is  starved  prior  to  the  addition  of 
sewage.  The  bacteria  isolated  from  Rilling  sludge 
do  not  individually  seem  to  account  for  a  high 
phosphorus  affinity  when  compared  to  those  from 
Tucson  sludge.  A  culture  of  Sphaerotilus  natans 
was  isolated  from  Rilling  but  not  from  Tucson 
sludge.  This  organism  had  a  higher  affinity  for 
phosphorus  than  others  tested  but  not  sufficient  to 
account  for  the  superior  removal  properties  ex- 
hibited by  the  Texas  sludge.  A  known  sludge  bac- 
terium, Zoogloea  ramigera  formed  volutin 
granules  when  excess  orthophosphate  was  added 
to  a  phosphate  starved  culture.  However,  the  con- 
ditions necessary  to  produce  these  granules  in  this 
organism  probably  do  not  exist  in  normal  sewage. 
(Lowry-Texas) 
W72-10224 


WHEY  EFFLUENT  PACKED  TOWER  TRICK- 
LING FILTRATION. 

Quirk,  Lawler  and  Matusky  Engineers,  New 
York. 

Copy  available  from  GPO  Sup  Doc,  $1.50; 
microfiche  from  NTIS  as  PB-210  408,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  September  1971.  179  p, 
33  fig,  30  tab,  39  ref.  EPA  Program  12130  DUJ 
09/71. 


Descriptors:  'Trickling  filters,  'Dairy  industry, 
•Laboratory  tests,  Industrial  wastes,  Kinetics, 
Computer  models,  Biodegradation,  Municipal 
wastes,  Operation  costs,  Construction  costs,  Ac- 
tivated sludge,  Cost  comparisons,  Waste  water 
treatment. 
Identifiers:  'Whey  effluent. 

A  theoretically  based  analysis  of  BOD  removal 
during  flow  over  an  inclined  plane  and  during  flow 
through  full-scale  trickling  filter  media  has  been 
developed  and  verified  by  application  to  laborato- 
ry and  full-scale  data.  The  treatability  of  whey  ef- 
fluent has  been  demonstrated  both  by  testing  with 
the  theoretical  model  and  by  comparison  with 
other  industrial  effluent  of  known  treatability.  A 
computer  program  was  developed  for  whey  treat- 
ment, handling  series  or  parallel  filtration  using 
one  to  three  stages.  The  ranges  of  operating 
parameters  tested  were:  BOD  200  to  600  ppm;  pH 
4.5  to  9.8;  and  temperature  15  to  30  deg  C.  Filter 
performance  responded  primarily  to  flow  changes. 
Secondary  sludge  was  amenable  to  thickening  by 
gravity  compaction  and  dewatering  by  vacuum  fil- 
tration. Centrifugation  was  not  effective.  Com- 
bined Village  of  Walton  domestic  wastes  and  whey 
wastes  as  of  the  1990  projections  would  comprise 
1.17  mgd  containing  6860  lbs  BOD  and  1580  lbs  of 
suspended  solids.  A  $2,749,000  capital  cost  and  a 
$127,000  annual  operating  cost  are  projected  for  a 
plant  to  handle  the  combined  wastes.  Waste  treat- 
ment in  a  single  combined  facility  rather  than 
separate,  individual  facilities  is  expected  to  realize 
a  30  to  40%  cost  savings.  (Lowry-Texas) 
W72-10226 


DEVELOPMENT  OF  A  SOLID  ELECTROLYTE 
CARBON  DIOXIDE  AND  WATER  REDUCTION 
SYSTEM  FOR  OXYGEN  RECOVERY, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
L.  Elikan,  J.  P.  Morris,  and  C.  K.  Wu. 
Available  from  the  National  Technical  Informa- 
tion Service  as  NASA  CR-2014,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  National  Aeronautics 
and  Space  Administration,  Contractor  Report  No. 
CR-2014,  May  1972.  169  p,  57  fig,  30  tab,  23  ref. 
NASI-8896. 

Descriptors:  'Oxygen  requirements,  'Carbon 
dioxide,  'Laboratory  tests,  Prototype  tests,  Elec- 
trolysis, Electrolytes,  Catalysts,  Currents,  Resins, 
Humidity,  Temperature,  Instrumentation,  Auto- 
matic control,  Reliability,  Analytical  techniques, 
Operation  and  maintenance. 

A  1/4-man  solid  electrolyte  oxygen  regeneration 
system,  consisting  of  an  electrolyzer,  a  carbon 
deposition  reactor,  and  palladium  membranes  for 
separating  hydrogen,  was  operated  continuously 
in  a  180-day  test.  Selection  of  the  solid  electrolyte 
system  for  testing  and  development  was  based  on: 
(1)  flexibility  in  handling  mixtures  of  C02  and 
water  in  any  ratio;  (2)  ease  of  control;  (3)  absence 
of  need  for  gas-liquid  separation;  (4)  absence  of 
need  for  a  separate  water  electrolysis  unit;  and  (5) 
fewer  interfaces.  Oxygen  recovery  from  the  car- 
bon dioxide-water  feed  during  the  test  averaged 
95%.  One  %  of  the  oxygen  was  lost  to  vacuum 
along  with  the  hydrogen  off -gas.  In  a  space  cabin, 
the  remaining  4%  would  have  been  recycled  to  the 
cabin  and  recovered.  None  of  the  electrolysis  cells 
used  in  the  180-day  test  failed.  Electrolysis  power 
rose  20%  during  the  test;  the  average  power  was 
238.5  watts/man.  Crew  time  was  limited  to 
18/min/day,  12  of  which  were  used  for  removing 
carbon.  (Lowry-Texas) 
W72-10227 


PHOSPHATE  REMOVAL  BY  RECIRCULATED 
IRON  SLUDGE, 

Zurich  Univ.  (Switzerland). 

E.  A.Thomas. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  February  1972,  p  176-182.  4  fig,  6  ref. 

Descriptors:    'Phosphorus,    'Chemical   precipita- 
tion,  'Tertiary  treatment,  Iron  compounds,  Ac- 
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tivated   sludge,    Sedimentation,    Solubility,   Cost 
analysis,  Sludge,  Waste  water  treatment. 
Identifiers:  •Ferric  chloride. 

A  recirculating  iron  sludge  phosphorus  elimination 
process  (the  Thomas  Process)  involves  the  use  of 
small  amounts  of  fresh  ferric  chloride  and  iron 
phosphorus  sludge,  which  if  used  separately, 
would  produce  negligible  results.  Previous  testing 
has  demonstrated  that  removals  of  up  to  95%  of 
the  influent  phosphorus  have  been  achieved  using 
the  Thomas  Method.  The  Thomas  Method  also  has 
the  advantage  of  being  stable  under  the  following 
conditions:  (1)  if  the  influent  to  the  mechanical 
plant  brings  phosphate  rich  wastewater,  the  sur- 
plus sludge  that  is  discharged  precipitates 
phosphate;  (2)  if  the  mechanical  plant  effluent 
brings  phosphate  rich  wastewater  to  the  biological 
plant,  most  of  the  phosphate  gets  bound  in  the  pre- 
removal,  and  the  remaining  part  is  eliminated  by 
the  addition  of  the  precipitant;  (3)  if  the  activated 
sludge  basin  influent  is  phosphate  poor  the  added 
precipitant  cannot  be  used  entirely,  but 
precipitates  as  sludge  and,  after  its  introduction  in 
the  activated  sludge  plant,  is  able  to  remove  large 
quantities  of  phosphate.  By  obtaining  ferric 
chloride  from  the  waste  products  of  metal  gal- 
vanizing industries,  costs  of  phosphate  removal 
can  be  reduced  to  $0.46/cap/year  based  on  500 
liters/capita/day.  (Lowry-Texas) 
W72-10228 


EL  PASO  LOSES  DRYING  BEDS  IN  BOUNDA- 
RY ACTION. 

Water  and  Sewage  Works,  Vol  117,  No  2,  Februa- 
ry 1970,  p  26-27. 

Descriptors:  *Sludge  treatment,  'Sludge  disposal, 
'Centrifugation,  *Dewatering,  Construction  costs, 
Treatment  facilities,  Operating  costs,  Floccula- 
tion,  Efficiencies,  Texas. 

Identifiers:  *Composting,  Soil  conditioner,  Herco 
Floe  810,  Dosages,  El  Paso  (Tex). 

With  the  signing  of  the  Chamizal  Treaty  between 
the  United  States  and  Mexico  the  Delta  Street 
sewage  treatment  plant  located  in  El  Paso,  Texas 
was  required  to  change  its  technique  of  sludge  de- 
watering  for  the  land  on  which  its  sludge  drying 
beds  were  located  was  awarded  to  Mexico.  An  en- 
gineering study  indicated  that  mechanical  dewater- 
ing  was  most  feasible,  and  a  centrifuge  installation 
was  finally  selected  at  a  cost  of  $200,000.  The  cen- 
trifuges made  by  Bird  Machine  Company,  utilize  a 
concurrent  flow  design,  and  have  a  nominal  sludge 
handling  capacity  of  75  gpm  of  digested  sludge  at  a 
feed  concentration  of  6  or  7  percent  solids  with  the 
produced  cake  having  20-22  percent  solids.  It  was 
reported  that  two  centrifuges  can  handle  sludge 
from  the  contributing  population  of  230,000  on  a 
35  hour  per  week  schedule.  Approximately  90  per- 
cent recovery  of  solids  was  obtained  at  flocculant 
dosages  of  approximately  2-3  lb/ton  of  dry  solids. 
Herco  Floe  810,  by  Hercules  Chemical  Company 
was  used  as  the  flocculant.  The  dewatered  sludge 
was  mixed  with  wood  shavings  and  sawdust  ob- 
tained from  local  planing  mills  and  composted  for 
8  to  12  weeks  in  windrows  three  to  four  feet  high. 
The  product  was  sold  as  a  soil  conditioner  at 
$3.50/cu.  yd.  This  system  was  the  first  of  its  kind 
in  Texas  and  income  from  the  facility  results  in 
significant  reduction  to  the  overall  cost  of  operat- 
ing the  system.  (Galwardi-Texas) 
W72- 10229 


THE     ORBAL     EXTENDED     AERATION     AC- 
TIVATED SLUDGE  PLANT, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  L.  C.  Drews,  W.  M.  Malan,  P.  G.  J.  Meiring, 

and  B.  Moffatt. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  February  1972,  p  221-231.  6  fig,  5  tab,  4 

ref. 


Descriptors:  'Domestic  wastes,  'Activated 
sludge,  'Aeration,  Operation  and  maintenance, 
Performance,  Electric  power  costs,  Land  use, 
Sludge  disposal,  Cost  analysis,  Waste  water  treat- 
ment. 

Identifiers:  'Orbal  system,  'Rotating  disks,  'Ex- 
tended aeration. 

The  orbal  extended  aeration  modification  to  the 
activated  sludge  process  utilizes  a  multi-compart- 
ment system,  without  intermediate  sludge  settling 
and  return,  in  which  the  first  channel  (if  correctly 
sized)  acts  as  a  shock  absorbing  completely  mixed 
unit,  and  subsequent  channels  help  to  avoid  short- 
circuiting  and  cause  the  flow  characteristics  to  ap- 
proach those  of  plug  flow.  Aeration  is  provided  by 
rotating  perforated  disks  which  can  be  raised  or 
lowered  to  provide  the  precise  amount  of  aeration 
desired,  or  the  number  of  disks  can  be  decreased 
or  increased  for  (he  same  reasons.  Power  con- 
sumption has  been  estimated  at  $0,028/1000  gal  at 
$0.011/Kwh,  with  only  plus  or  minus  10  W/M3 
required  to  maintain  sludge  in  suspension.  Further 
cost  advantages  are  realized  by  elimination  of  pri- 
mary settling  facilities,  lower  construction  costs  of 
shallow  channeled  designs,  and  smaller-sized 
sludge  drying  bed  facilities.  Effluent  quality  and 
sludge  dewaterability  have  both  been  excellent. 
The  most  suitable  application  range  appears  to  be 
in  communities  of  less  than  4000  population. 
(Lowry-Texas) 
W72-10230 


LAYING  NEW  SEWERLINES.  TWO  OF 
GREATER  VANCOUVER'S  EXPERIENCES 
MAY  BE  HELPFUL. 

Water  and  Sewage  Works,  Vol  117,  No  8,  August 
1970, p  264-265. 

Descriptors:  'Sewers,  'Construction  joints,  Con- 
struction   materials,    Concrete    pipes,    Pollution 
abatement,  Public  utilities,  Sewage  districts. 
Identifiers:  Vol-i-ver  gaskets,  Revo-Lok  gaskets, 
Vancouver  (British  Columbia). 

Solutions  are  presented  to  two  problems  faced  by 
Vancouver,  British  Columbia,  that  of  laying  larger 
sewer  pipelines  without  disrupting  existing  utilities 
and  replacing  septic  tank  connections  without  in- 
curring the  wrath  of  residents  whose  gardens 
would  of  necessity  be  torn  up.  One  stretch  of 
15,000  ft.  of  the  interceptor  sewer  lines  required 
more  than  100  metered  corners.  The  contract  for 
the  interceptor  line  specified  centrifugal  spun 
concrete  pipe  and  no  leakage.  The  no-leak  require- 
ment was  solved  in  part  by  the  use  of  Vol-i-ver  'O' 
ring  gaskets.  The  contract  associated  with  the 
lateral  connections  called  for  careful  removal  and 
replacement  of  trees,  shrubs,  etc.,  and  made  the 
contractor  responsible  for  replacing  any  parts  of 
gardens  disturbed.  Professional  garden  crews  were 
employed  and  worked  right  along  with  the  pipelay- 
ing  crew.  The  concrete  pipe  was  laid  one  section  at 
a  time  and  Revo-Lok  gaskets  were  used  to  prevent 
the  pipe  from  creeping  while  the  next  section  was 
being  prepared.  (Galwardi-Texas) 
W72-10231 


BIOCHEMICAL  CHANGES  IN  OXIDATION 
PONDS, 

Maharaja  Sayajirao  Univ.  of  Baroda  (India).  Dept. 

of  Biochemistry. 

P.  M.  Amin,  and  S.  V.  Ganapati. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  February  1972,  p  183-200,  11  fig,  5  tab, 

68  ref. 

Descriptors:  'Oxidation  lagoons,  'On-site  in- 
vestigations, 'Bacteria,  'Algae,  Oxidation, 
Metabolism,  Respiration,  Lipids,  Ammonia,  Car- 
bohydrates, Carbon  dioxide,  Polymers,  Hydrogen 
ion  concentration,  Protozoa,  Dissolved  oxygen, 
Sludge,  Waste  water  treatment. 

A  laboratory  study  of  the  first  operational  stage  of 
a  wastewater  lagoon,  namely,  the  28  day  period  of 


non-changing  environment  when  algae  are  allowed 
to  develop  naturally,  showed  that  this  stage  is 
separated  into  two  distinct  phases,  the  bacterial 
Phase  I  and  the  algal  Phase  II.  The  most  notable 
findings  were:  (1)  absence  of  acidity  in  both 
phases;  (2)  absence  of  dissolved  oxygen  in  Phase  I 
and  its  abundance  in  Phase  II;  (3)  large  reductions 
in  coliform  density;  (4)  large  increases  and 
decreases  in  biochemical  constituents,  such  as  su- 
gars, in  Phase  I  and  Phase  II,  respectively;  (5)  in- 
creases in  fatty  substances  and  chlorophylls;  (6) 
large  protozoa  population  in  Phase  I  compared  to 
large  algal  populations  in  Phase  II;  and  (7)  lack  of 
appreciable  sludge  formation.  Carbohydrate  usage 
mostly  for  synthesis  of  fatty  substances  and  much 
less  for  polymer  accumulations  within  cells, 
resulted  in  more  fat  in  the  clear  final  effluent,  thus 
explaining  the  absence  of  sludge  in  the  ecosystem. 
(Lowry-Texas) 
W72-10233 


DESIGN  AND  OPERATION  OF  THE  WORKS 
OF  THE  BASINGSTOKE  DEPARTMENT  OF 
WATER  POLLUTION  CONTROL, 

Basingstoke  Borough  Dept.  of  Water  and  Pollution 

Control  (England). 

H.  Dixon,  B.  Bell,  and  R.  J.  Axtell. 

Water  Pollution  Control,  Vol  71,  No  2,  1972,  p 

167-173.  4  fig,  2  tab. 

Descriptors:  'Activated  sludge,  'Design  criteria, 
'Operation  and  maintenance,  Screens,  Sedimenta- 
tion,  Aeration,   Storm  runoff,  Sludge   digestion, 
Sludge  disposal,  Waste  water  treatment. 
Identifiers:  'Microstrainers. 

Because  of  the  larger  land  requirements,  greater 
working  head  required,  and  higher  capital  cost  of 
biological  filters,  a  new  treatment  plant  for  the 
Borough  of  Basingstoke  was  designed  for  diffused 
air  aeration  activated  sludge.  Design  population 
was  80,000,  with  capability  of  expansion  to  96,000 
since  the  design  was  based  on  modules  of  16,000 
population  to  facilitate  construction  in  stages  and 
provide  for  maximum  flexibility  of  operation.  The 
design  sewage  dry  weather  flow  was  3  mgd  with  a 
maximum  flow  to  full  treatment  of  7.8  mgd.  Prin- 
cipal components  of  the  works  include  screens, 
detritor,  separating  weir,  storm  tanks,  primary  set- 
tlement tanks  (290  gal/ft2-day  surface  loading), 
aeration  tanks,  (7.25  hours  DWF  capacity),  secon- 
dary sedimentation  tanks,  microstrainers,  primary 
digestion  tanks,  secondary  digestion  tank,  sludge 
thickening  tanks,  and  sludge  disposal  on  agricul- 
tural land.  The  works  was  put  in  operation  on  11 
April  1967.  A  summary  of  the  operational 
problems  encountered,  as  well  as  remedial  actions 
taken,  is  presented.  (Lowry-Texas) 
W72-10234 


PRESSURE   SEWER   DEMONSTRATION    PRO- 
JECT, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  08C. 
W72-10235 


EFFECT  OF  HEAVY  METALS  ON  ANAEROBIC 
DIGESTION  AND  THE  ROLE  OF  REGULATO- 
RY AGENCY  WHEN  MUNICIPAL  SEWAGE 
TREATMENT  PLANT  IS  UPSET, 

Lexington  Dept.  of  Water  Pollution  Control,  Ky. 
T.  M.  Regan,  and  M.  M.  Peters. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  7-9,  1970,  p  645-651.  2  fig,  3  tab. 

Descriptors:  'Sludge  digestion,  'Toxicity,  'Heavy 
metals,  Industrial  wastes,  Sulfides,  Lime, 
Hydrogen  ion  concentration,  Ammonia,  Methane, 
Analytical  techniques.  Sampling,  Activated 
sludge,  Waste  water  treatment. 
Identifiers:  'Digester  failure,  'Volatile  acids. 

The  digestion  system  of  the  main  Lexington 
Wastewater  Treatment  Plant  receives  some  75,000 
gal/day  of  sludge  with  a  6  to  8%  total  solids  con- 
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nt  from  the  primary  clarifiers  of  a  12  mgd  Kraus 
odified  Activated  Sludge  Plant.  The  system's 
10  digesters,  which  receive  sludge  every  4  hours, 
•oduce  200,000  ft3  of  digester  gas  daily  which 
imprises  85%  of  the  plant's  fuel  requirements.  In 
Idition,  provision  of  usable  supernatant  is  essen- 
il  to  the  operation  of  the  Kraus  process.  On  Au- 
ist  31,  1967,  a  toxic  slug  destroyed  gas  produc- 
>n  in  both  digesters.  It  was  impossible  to  drain 
e  digesters  and  restart,  so  corrective  measures 
ere  instituted  while  the  plant  remained  in  opera- 
Mi.  The  Kraus  process  was  discontinued  and  the 
ant  was  operated  as  a  conventional  activated 
iidge  plant,  with  8  mgd  receiving  both  primary 
id  secondary  treatment,  and  4  mgd  receiving 
ily  primary  treatment  and  chlorination.  211  days 
emergency  operation  were  necessary  before 
mventional  operation  was  possible.  In  efforts  to 
oid  future  occurrences:  (1)  a  regular  industrial 
aste  sampling  program  was  instituted;  (2)  the  ap- 
opriate  sewer  use  ordinance  is  under  study  for 
visions  to  strengthen  the  industrial  wastes  sec- 
>n;  (3)  a  sodium  sulfide  supply  is  kept  in  stock; 
id  (4)  a  complete  laboratory  for  toxic  metal 
[terminations  and  capability  for  incineration  of 
w  or  digested  sludge  is  being  planned.  (Lowry- 
:xas) 
72-10236 


EMOVAL  OF  ALGAE  FROM  WASTE  STA- 
[LIZATION  POND  EFFLUENTS-A  STATE  OF 
9E  ART, 

inois  State  Water  Survey,  Urbana. 

.  Kothandaraman,  and  R.  L.  Evans. 

ate  of  Illinois  Department  of  Registration  and 

iucation  Circular  No  108,  1972.  9  p,  3  fig,  1  tab, 

iref. 

escriptors:  'Oxidation  lagoons,  'Harvesting  of 
gae.  'Separation  techniques,  Chemical  precipita- 
)n,  Coagulation,  Sedimentation,  Polyelec- 
olytes,  Lime,  Neutralization,  Filtration,  Cen- 
ifugation,  Vacuum  drying,  Flotation,  Waste- 
ater  treatment, 
entifiers:  'Agglomeration. 

oi-algal  cells  have  been  found  to  carry  a  negative 
large  at  pH  between  2  and  1 1 .  At  pH  2  and  pH  1 1 , 
e  algal  cells  possess  a  very  high  charge  density, 
hile  at  pH  7  a  very  low  negative  charge  density  is 
ihibited.  Chemical  precipitation  of  algae  has 
:en  postulated  as  being  due  to  charge  neutraliza- 
)n,  agglomeration,  and  sedimentation.  Algae 
indling  in  the  removal  process  consists  of  con- 
mtration  of  algal  cells  from  200-4000  mg/1  to  1  to 
6  by  weight,  dewatering  the  1  to  4%  mixture  to 
:tween  8  and  20%,  and  drying  the  8  to  20%  mix- 
re  to  an  85  to  90%  mixture  of  algal  cells.  Chemi- 
il  coagulants,  particularly  lime,  alum,  ferric  salts 
id  cationic  polymers,  are  effective  in  causing 
tagulation  and  sedimentation  of  algal  cells.  De- 
atering  and  drying  of  algal  slurries  from  the  con- 
mtration  step  can  be  most  economically  achieved 
i  sand  bed  application.  Vacuum  filtration  has 
:en  only  partially  successful,  while  centrifuga- 
)n  has  been  too  expensive.  A  market  for  sewage- 
own  algae  as  livestock  feed  has  yet  to  develop, 
it  use  as  a  soil  conditioner  has  been  suggested 
id  other  conventional  disposal  methods  are  being 
vestigated.  (Lowry-Texas) 
72-10237 


ECYCLING  AND  ECOSYSTEM  RESPONSE, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

esearch. 

or  primary  bibliographic  entry  see  Field  06G. 

'72-10323 


FFECT    OF    CALCDJM    BICARBONATE    ON 
ISINFECTION  BY  HALOGENS, 

assachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 

aeering. 

or  primary  bibliographic  entry  see  Field  05F. 

'72-10370 


ANALYSIS  OF  ALKALINE  PULPING  LIQUOR 
WITH  SULFIDE  ION-SELECTIVE  ELEC- 
TRODE, 

Foxboro  Co.,  Mass. 

J.  L.  Swartz,  and  T.  S.  Light. 

Tappi,  Vol  53,  No  1 ,  January  1970,  p90-95.  10  fig,  2 

tab,23ref. 

Descriptors;  'Sulfides,  'Sulfite  liquors,  'Pulp  and 
paper  industry,  Analytical  techniques,  Monitor- 
ing, Electrodes,  Instrumentation,  Permselective 
membranes,  Hydrogen  ion  concentration,  Tem- 
perature, Laboratory  tests,  Oxidation,  Sulfur 
compounds,  Water  quality  control. 

Laboratory  tests  have  demonstrated  the  silver  sul- 
fide membrane  electrode  to  be  a  useful  analytical 
tool  in  determination  of  free  and  total  sulfide  in  al- 
kaline pulping  liquors,  as  well  as  a  useful  aid  in  the 
study  of  sulfide  distribution  in  such  liquors.  Ar- 
gentimetric  titrations  and  back  titrations  of  black 
pulping  liquor  were  performed  in  the  presence  of 
1.0  M  NH4PH.  Direct  titration  gave  total  inorganic 
sulfide  and  back-titration  gave  the  sum  of  total  in- 
organic and  organic  sulfide.  Errors  due  to  reduc- 
tion of  silver  ion  by  polysulfides  and  aromatic 
polyhydroxy  compounds  were  observed.  A  series 
of  room  temperature  oxidations  of  alkaline  sulfide 
solutions  was  carried  out  using  both  air  and  ox- 
ygen at  several  flow  rates,  while  electrodes 
responsive  to  sulfide,  oxidation-reduction  poten- 
tial, and  pH  were  used  to  continually  monitor  ox- 
idation progress.  The  electrode's  ability  to  selec- 
tively sense  free  sulfide  ions  at  very  low  concen- 
trations, together  with  its  rapid  response  time  and 
freedom  from  interferences,  suggest  its  profitable 
application  in  the  continuous  monitoring  and  con- 
trol of  sulfide  in  alkaline  pulping  liquors.  (Lowry- 
Texas) 
W72-10385 


CAPITAL  AND  OPERATING  COSTS--AWT, 

Cornell,    Howland,    Hayes   and   Merryfield/Hill, 

Corvallis,  Oreg. 

D.  R.  Evans,  and  J.  C.  Wilson. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  1,  January  1972,  pl-13.  1  fig,  19tab,4ref. 

Descriptors:  'Water  pollution  control,  'Water 
reuse,  'Tertiary  treatment,  Cost  analysis,  Chemi- 
cal precipitation,  Filtration,  Activated  carbon,  Ad- 
sorption, Nitrogen,  Phosphorus,  Ammonia,  Lime, 
Neutralization,  Sludge,  Activated  sludge,  Waste 
water  treatment. 
Identifiers:  'South  Lake  Tahoe  (Calif). 

Advanced  waste  treatment  methods  have  been 
utilized  at  South  Lake  Tahoe,  California,  to 
further  improve  on  conventional  activated  sludge 
secondary  effluent,  and  produce  a  valuable  water 
resource  for  recreation,  irrigation,  and  perhaps 
direct  reuse.  Methods  used  include  lime  precipita- 
tion of  phosphorus  from  secondary  effluent,  with 
subsequent  lime  recalcination,  ammonia  stripping, 
recarbonation,  mixed-media  filtration,  and  carbon 
adsorption  with  subsequent  carbon  regeneration. 
Total  costs  in  1969  were  $172/million  gallons  for 
conventional  treatment  and  $21 2/million  gallons 
for  advanced  waste  treatment,  both  figures  includ- 
ing capital  and  operating  costs  for  treatment  of  7.5 
mgd  of  municipal  wastes.  Product  water  contained 
less  than  0.21  mg/1  MBAS,  2.9  mg/a  BOD,  16.9 
mg/lCOD,  1 .2  mg/1  turbidity,  and  0  mg/1  suspended 
solids  for  100%  of  plant  operating  lime.  (Lowry- 
Texas) 
W72- 10386 


INFLUENCE  OF  WASTE  PAPER  ON  AEROBIC 
SLUDGE  DIGESTION, 

Texas  Western  Coll.,  El  Paso.  Dept.  of  Civil  En- 
gineering. 

A.  J.  Tarquin,  and  R.  Zaltzman. 
Public  Works,  Vol  101,  March  1970,  p80-82.  5  fig, 
4ref. 

Descriptors:    'Solid   wastes,   'Sludge   treatment, 
•Sludge  digestion,  'Aerobic  treatment,  Chemical 


oxygen  demand,  Hydrogen  ion  concentration, 
Ammonia,  Carbon,  Nitrogen,  Efficiencies,  Per- 
formance, Temperature. 

Identifiers:  'Paper,  Loading  rate,  Percent  solids, 
Detention  time,  Oxygen  uptake  rate. 

A  laboratory  investigation  of  the  influence  of 
waste  paper  on  the  aerobic  sludge  digestion 
process  was  conducted  with  three  variables,  tem- 
perature, detention  time,  and  paper  loading  rate 
being  studied.  Detention  times  of  10,  15,  30,  and  60 
days  were  studied  at  temperatures  of  15,  25,  and 
37C.  The  primary  sludge  was  controlled  to  3  per- 
cent solids  and  paper  was  added  at  rates  of  10,  25, 
50,  and  100  percent  of  the  sludge  solids.  High  con- 
centrations of  waste  paper  did  not  affect  the  effi- 
cient digestion  of  primary  sludge  through  aerobic 
digestion.  The  addition  of  waste  paper  to  primary 
sludge  increased  the  carbon  to  nitrogen  ratio, 
resulting  in  an  increased  biomass  and  increased 
nitrogen  assimilation  with  resultant  increases  in 
oxygen  uptake  rates  and  efficiency.  Significant 
amounts  of  nitrogen  were  lost  through  air  stripping 
of  ammonia.  pH  values  of  7.0  and  7.2  were  noted 
for  the  10  and  15  day  detention  times  while  a  pH 
value  of  about  5  was  noted  for  both  the  30  and  60 
day  detention  times.  Increases  in  temperature  and 
paper  loading  rates  resulted  in  increases  in  solids 
reduction.  Volatile  solids  were  removed  most 
rapidly  during  the  first  10  days.  Also,  as  the  paper- 
loading  rate  was  increased  from  10  to  100  percent 
of  the  total  solids,  the  amount  of  COD  removed  in- 
creased for  each  detention  time  studied.  (Galwar- 
di-Texas) 
W72-10387 


PRESENT  PRACTICE  AND  NEW  CONCEPTS 
FOR  HANDLING  EFFLUENTS  FROM  HOT 
ROLLING  MILLS, 

Hydrotechnic  Corp.,  New  York. 

R.  Nebolsine. 

Iron  and  Steel  Engineer,  Vol  47,  No  8,  p  85-92, 

August  1970.  7  fig,  6  ref. 

Descriptors:  'Industrial  wastes,  'Steel,  Cost  anal- 
ysis, Analytical  techniques,  Economics,  Waste 
water  treatment,  Water  pollution  sources,  Treat- 
ment facilities,  Mineral  industry,  Oils,  Quality 
control,  Water  reuse,  Design  criteria. 
Identifiers:  'Iron  and  steel  industry,  Iron  and  steel 
mills. 

Current  methods  of  treating  effluents  from  hot 
rolling  mills  require  the  use  of  scale  pits,  either 
mechanical  or  two-stage.  Scale  pits  are  required  to 
handle  effluents  consisting  of  particles  of  iron 
oxide  and  steel,  oils,  mill  scale,  and  grease.  The 
volume  of  water  treated  varies  depending  on  the 
methods  of  production  used.  Although  the  two 
designs  of  scale  pits  allow  for  adequate  treatment, 
the  need  for  improved  effluent  quality  brings 
about  a  corresponding  need  for  improved  methods 
of  treatment.  The  new  methods  should  meet  the 
following  standards:  (1)  radical  improvement  of 
the  quality  of  the  effluent  so  that  it  can  be  recircu- 
lated within  the  plant  and  also  satisfy  present  and 
future  effluent  quality  standards,  (2)  recovery  of 
nearly  all  mill  scale  produced,  (3)  reduction  of  the 
need  for  continuous  operating  labor  or  supervi- 
sion, (4)  concentration  and  automatic  delivery  of 
the  intercepted  oils  and  sludges  to  the  special 
facilities  for  reclamation  or  disposal,  (5)  lowering 
of  construction  and  operating  costs.  A  new  3-step 
process  is  being  considered  which  would  require 
construction  of  new  facilities.  The  expense  could 
be  partially  offset,  however,  by  economic  return 
resulting  from  the  improved  treatment  methods. 
(Atkins-Texas) 
W72-10389 


NUTRIENT    REMOVAL    BY    NATURAL    GAS 
FERMENTATION, 

British  Columbia  Research  Council,  Vancouver. 

Div.  of  Applied  Biology. 

J.C.Mueller. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  1,  January  1972,  p  25-33.  4  fig,  10  tab,  13 

ref. 
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Descriptors:  'Nutrients,  'Municipal  wastes, 
'Separation  techniques,  Fermentation,  Nitrogen, 
Phosphorus,  Ammonia,  Methane,  Temperature, 
Hydrogen  ion  concentration,  Protein,  Laboratory 
tests,  Cost  analysis,  Algae,  Waste  water  treat- 
ment. 

Nitrogen  and  phosphorus  were  removed  from 
secondary  waste  treatment  plant  effluents  by  fer- 
mentation of  gaseous  hydrocarbons  to  assimilate 
both  nitrogen  and  orthophosphate  into  a  bacteria 
cell  mass.  In  laboratory  tests,  93  to  100%  of  the 
nitrogen  and  98  to  99%  of  the  phosphorus  were 
recovered  in  the  form  of  a  protein  rich  biomass. 
This  biomass  was  shown  to  contain  60  to  70% 
protein,  indicating  that  one  possible  outlet  for  the 
product  could  be  animal  fodder  or  feed  supple- 
ments. At  present  efficiencies,  as  indicated  in  the 
laboratory  tests,  production  costs  of  the  biomass 
protein  were  estimated  at  25%  more  than  the  cost 
of  commercially  available  animal  feed  supple- 
ments. (Lowry-Texas) 
W72-10390 


AID  FOR  WASTEWATER  COLLECTION 
SYSTEMS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Div.  of  Pure  Waters. 
N.  H.  Nosenchuck. 

Journal  Water  Pollution  Control  Federation,  Vol 
44,  No  1,  January  1972,  p  129-133.  2  tab,  4  ref. 

Descriptors:  'Sewerage,  'Grants,  'Government 
finance,  New  York,  Administration,  Budgeting, 
Planning,  Financing,  Operation  and  maintenance, 
Water  pollution  abatement.  Waste  water  treat- 
ment. 

Chapters  1045  and  1046,  Laws  of  New  York  of 
1970,  have  established  a  major  addition  to  New 
York  State's  Pure  Waters  Program.  This  legisla- 
tion was  drafted  and  adopted  to  fill  the  void  left  by 
a  lack  of  federal  assistance  for  the  construction  of 
municipal  wastewater  collection  systems.  The 
state  aid  is  based  on  the  number  of  residences 
served  by  the  project  and  is  computed  based  on 
the  formula:  state  aid=  (a/b)  x  (c)  -  $125  b,  where  a 
=  number  of  sewer  connections  serving  re- 
sidences, b  =  number  of  total  sewer  connections, 
and  c  =  the  municipalities  total  annual  operating 
costs.  This  aid  is  aimed  at  assisting  smaller  com- 
munities when  their  local  economics  and  tax  bases 
are  insufficient  either  to  generate  construction  of 
wastewater  collection  systems  or  to  finance  these 
systems  adequately  when  constructed.  State  aid  is 
made  available  to  a  municipality  through  participa- 
tion in  annual  debt  service  established  by  con- 
tracts entered  into  between  the  commissioner  of 
Environmental  Conservation  and  the  municipali- 
ties. (Lowry-Texas) 
W72-10391 


CONTROL  OF  THIOTHRIX  IN  ACTIVATED 
SLUDGE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  En- 
gineering. 

G.  J.  Farquhar,  and  W.  G.  Boyle. 
Journal  Water  Pollution  Control  Federation,  Vol 
44,  No  1,  January  1972,  p  14-24.  13  fig,  4  tab,  8  ref. 

Descriptors:  'Activated  sludge,  'Sulfides,  'Sedi- 
mentation, Aeration,  Microorganisms,  Metabol- 
ism, Oxidation,  Separation  techniques,  Sludge, 
Laboratory  tests,  Pilot  plants.  Waste  water  treat- 
ment. 
Identifiers:  'Sludge  volume  index,  'Bulking. 

A  six-stage  laboratory  scale  pilot  plant  experiment 
was  conducted  to  determine  the  effects  of  sulfide 
concentrations  on  the  growth  of  Thiothrix,  and  the 
effects  of  Thiothrix  growth  on  activated  sludge 
bulking.  Phase  I  involved  continuous  system 
operation  for  23  days  with  an  aeration  tank  deten- 
tion time  of  6.2  hours;  Phase  II  involved  preaera- 
tion  of  the  influent  for  18  days;  Phase  III  involved 
a  21  day  repetition  of  Phase  I;  Phase  IV  was  a  26 
day  repetition  of  Phase  II;  Phase  V  included  basic 
operation  with  preaeration  and  sulfide  addition; 


and  Phase  VI  was  a  repetition  of  Phases  II  and  IV 
in  an  attempt  to  reduce  sulfide  concentrations  and 
decrease  sludge  bulking.  Low  sulfide  concentra- 
tions did  limit  Thiothrix  growth  and  reduce  bulking 
tendencies.  Methods  of  reducing  sulfide  ion  other 
than  preaeration  might  also  control  Thiothrix  bulk- 
ing, but  would  probably  be  ineffective  with  bulk- 
ing caused  by  other  microorganisms.  (Lowry-Tex- 

W72- 10392 


RESULTS  OF  A  DEMONSTRATION  AND 
OTHER  STUDIES  OF  THE  DISPOSAL  OF  HIGH 
LEVEL  SOLIDIFIED,  RADIOACTIVE  WASTES 
IN  A  SALT  MINE, 

Oak  Ridge  National  Lab.,  Tenn. 

R.  L.  Bradshaw,  F.  M.  Empson,  W.  C.  McClain, 

and  B.  L.  Houser. 

Health  Physics,  Vol  18, 1970,  p  62-67. 1  fig,  17  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Ulti- 
mate disposal,  'Radioactivity  effects, 
'Economics,  Capital  costs,  Operating  costs, 
Nuclear  power  plants,  Temperature,  Creep, 
Plastic,  Deformation,  Kansas. 
Identifiers:  'Salt  mines,  Demonstration  project, 
Lyons  (Kans). 

The  radioactive  phase  of  the  demonstration 
disposal  of  high-level  radioactive  wastes  in  the 
Carey  Salt  Company's  Lyons,  Kansas  mine  was 
completed  in  June  1967  and  the  mine  was  placed 
on  standby  basis  in  February  1968.  During  the  19- 
month  operation  of  the  radioactive  demonstration 
the  average  dose  to  the  salt  over  the  length  of  the 
radioactive  container  holes  was  about  8  x  108  rads, 
and  the  peak  dose  was  about  109  rads.  Doses 
dropped  off  very  rapidly  with  distance  out  into  the 
salt,  with  doses  at  6  inches  into  the  salt  being  only 
about  108  rads.  Radiophotolumenescent  glass  rods 
were  used  for  most  of  the  measurements.  The 
feasibility  and  safety  of  handling  highly  radioac- 
tive materials  in  an  underground  environment  was 
demonstrated.  The  stability  of  the  salt  under  the 
effects  of  radiation  and  heat  with  temperatures 
reaching  a  level  of  200C  was  shown.  A  mine 
disposal  facility  can  be  designed  with  the  data  ob- 
tained on  the  creep  and  plastic  flow  characteristics 
of  the  salt.  A  study  of  the  economics  of  disposal  in 
salt  mines  indicated  that  this  method  would  be 
compatible  with  competitive  nuclear  power.  The 
calculated  cost  per  kilowatt-hour  of  electricity 
generated  ranged  from  about  20  x  10-3  Mill  for 
wastes  aged  1  year  and  30  years,  respectively. 
Therefore,  from  the  standpoint  of  economics,  it 
would  be  practical  to  dispose  of  wastes  in  salt  at  3- 
4  years  out  of  the  reactor.  (Galwardi-Texas) 
W72- 10399 


POLYMER  AIDS  IN  DEWATERING  AND 
ELUTRIATION, 

District  of  Columbia  Dept.  of  Sanitary  Engineer- 
ing, Washington.  Water  Pollution  Control  Plant. 
B.  W.  Dahl,  J.  W.  Zelinski,  and  O.  W.  Taylor. 
Journal  Water  Pollution  Control  Federation,  Vol 
44,  No  2,  February  1972,  p  201  -21 1 .  6  fig,  2  tab. 

Descriptors:  'Activated  sludge,  'Dewatering, 
'Polyelectrolytes,  Flocculation,  Filtration, 
Vacuum  drying,  Separation  techniques,  Research 
and  development,  Cost  analysis,  Operation  and 
maintenance,  Sludge,  Waste  water  treatment,  Dis- 
trict of  Columbia. 
Identifiers:  'Elutriation. 

The  use  of  synthetic  organic  polyelectrolytes  in 
elutriation  and  sludge  dewatering  has  increased 
the  capture  of  solids  in  elutriation  from  57%  to 
92%  at  the  District  of  Columbia's  wastewater 
treatment  plant.  The  original  elutriation  system 
had  functioned  well  until  waste  activated  sludge 
was  added  to  the  primary  sludge  being  fed  when 
the  activated  sludge  plant  was  started-up  in  1959. 
Experimental  use  of  polyelectrolytes  was  started 
in  1961 ,  and  by  1963,  C-31  cationic  polymer  and  A- 
21  anionic  polymer  were  found  to  work  success- 
fully in  conjunction  with  one  another  when  applied 


at  sequential  points  in  the  sludge  flow.  After 
several  years  of  experiments  and  much  further 
testing,  SA  1767  and  ferric  chloride  are  now  being 
used  because  of  their  lesser  cost.  The  resulting  im- 
provement in  elutriate  clarity  has  enabled  the  plant 
to  tolerate  recycle  of  this  waste  liquor,  reducing 
the  plant  effluent  BOD  from  134,000  lb/day  to 
100,000  lb/day  and  the  suspended  solids  from 
172,000  lb/day  to  100,000  lb/day.  This  improve- 
ment has  been  achieved  at  a  cost  of  $2.57/million 
gallons  of  wastewater  treated,  based  on  an  annual 
average  flow  of  253  mgd.  (Lowry-Texas) 
W72- 10400 


SEQUENTIAL  PROCESSING  IN  WASTE- 
WATER LAGOONS, 

Arizona  State  Univ.,  Tempe. 

J.  W.Klock. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  February  1972,  p  241-254.  12  fig,  3  tab,  5 

ref. 

Descriptors:  'Oxidation  lagoons,  'Channels, 
'Heat  transfer,  'Plastics,  Domestic  wastes,  Bac- 
teria, Algae,  Nutrients,  Oxidation-reduction 
potential,  Odors,  Operation  and  maintenance, 
Waste  water  treatment. 

A  reliable  and  simply  operated  lagoon,  incorporat- 
ing the  principles  of  heat  conservation,  sequential- 
phase  processing,  and  utilization  of  thin  plastic 
films  to  form  channel  barriers  and  heat  transfer 
surfaces,  was  developed.  The  construction  of  the 
system  included  the  use  of  channels  constructed 
of  black  polyethylene  sheets.  The  influent  to  the 
system  flowed  into  the  lagoon  in  the  lower  Phase  I, 
and  the  Phase  II  channels  of  the  black 
polyethylene  floated  on  the  surface  of  the  Phase  I 
liquid.  This  arrangement  effectively  prevented 
heat  loss  directly  to  the  atmosphere  above  the 
Phase  I  liquid,  and  the  thin  plastic  material  allowed 
heat  exchange  from  the  lower  phase  to  the  upper 
phase.  Phase  I  was  designed  as  strictly  a  bacterial 
phase  to  prevent  premature  algae  growth  and  sub- 
sequent nutrient  fixation,  with  Phase  II  intended 
as  an  algal  phase  followed  by  limited  growth  of 
crustaceans  and  aquatic  insects.  Average  BOD 
reduction  was  76.8%,  with  minimal  surface  solids 
and  no  odors.  Associated  operational  problems 
and  solutions  are  presented.  (Lowry-Texas) 
W72-10401 


OXYGENATION  AND  HIGH-RATE  BIOLOGI- 
CAL TREATMENT  PROCESS, 

Rhode  Island  Univ.,  Kingston. 

C.  P.  C.  Poon,  and  K-K.  Wang. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  February  1972,  p  265-273.  6  fig,  2  tab,  20 

ref. 

Descriptors:  'Aeration,  'Air,  'Oxygen, 
'Biodegradation,  Activated  sludge,  Organic  load- 
ing, Respiration,  Oxygen  requirements,  Mass 
transfer,  Oxygenation,  Sludge  disposal,  Cost  anal- 
ysis, Waste  water  treatment, 
identifiers:  'Endogenous  respiration,  'Oxygen 
tension. 

Monod  kinetics  implies  that  the  oxygen  tension  in 
a  successfully  operating  biological  system  is  above 
a  critical  concentration  level.  Previous  investiga- 
tions with  high  solids  level  wastes  have  indicated 
that  the  oxygen  demand  of  high  solids  wastes  may 
exceed  the  capacity  of  conventional  aeration. 
Laboratory  studies  were  conducted  on  activated 
sludge  from  domestic  wastes,  where  additions  of 
pure  oxygen,  rather  than  air,  were  made  to  deter- 
mine whether  the  results  implied  in  the  Monod 
system  could  be  altered.  At  loadings  of  1.0,  2.0, 
and  3.0  mg  COD/mg  Mixed  Liquor  Suspended 
Solids  (MLSS)/1,  both  the  substrate  removal  rate 
and  the  endogenous  respiration  rate  were 
enhanced.  Optimal  process  loading  for  a  system 
using  10.0-g/l  MLSS  in  the  aeration  tank  was 
between  2.0  and  3.0.  A  cost  analysis  showed  the 
conventional  aeration  and  pure  oxygen  systems  to 
be  nearly  equal  in  cost  at  the  2.0  loading,  with  eon- 
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ventional  aeration  becoming  more  economical  as 
loadings  decrease  and  pure  oxygen  becoming  more 
economical  as  loadings  increase.  For  a  1.0-mgd 
treatment  plant  operated  at  a  loading  of  3.0,  an  an- 
nual savings  of  over  $126,000  was  indicated.  (Low- 
ry-Texas) 
W72-10402 


CONTACT       STABILIZATION       IN       SMALL 
PACKAGE  PLANTS, 

Iowa  Univ.,  Iowa  City. 

R.  R.  Dague,  G.  F.  Elbert,  and  M.  D.  Rockwell. 

Journal  Water  Pollution  Control  Federation,  Vol 

44.  No  2,  February  1972,  p  255-264.  1 1  fig,  3  tab,  6 

ref. 

Descriptors:  'Activated  sludge,  'Design  criteria, 
•On-site  investigations,  Aeration,  Respiration, 
Absorption,  Adsorption,  Mixing,  Biodegradation, 
Organic  loading,  Biochemical  oxygen  demand, 
Suspended  solids,  Waste  water  treatment. 
Identifiers:  'Contact  stabilization,  'Package 
plants. 

Investigation  with  contact  stabilization  package 
treatment  plants  as  currently  designed  has  demon- 
strated that  such  facilities  are  unstable  under  con- 
ditions other  than  24  hour  operation.  Two  contact 
stabilization  plants  currently  having  operational 
difficulties  were  modified,  one  to  the  conventional 
activated  sludge  process  and  the  other  to  complete 
mix  operation.  The  difficulties  encountered  by  the 
contact  stabilization  stemmed  mainly  from  flow 
variations,  and  the  fact  that  most  plants  are 
designed  for  a  3-hour  contact  time  rather  than  the 
15  to  30  min.  contact  time  originally  developed. 
The  wide  variability  of  the  municipal  waste  flow 
for  the  first  system  evaluated  caused  the  wastes  in 
the  contact  zone  to  have  a  retention  time  varying 
from  2  to  8  hours.  Each  of  the  other  plant  opera- 
tions was  similarly  affected.  The  trouble  which 
arose  then,  was  mainly  in  separating  the  solids 
from  the  effluent,  which  became  nearly  impossi- 
ble. After  modification,  the  two  plants  functioned 
extremely  well,  producing  effluents  of  13  mg/1  or 
less  of  BOD  and  12  mg/1  or  less  of  suspended 
solids.  (Lowry-Texas) 
W72- 10403 


OPERATION       AND       PERFORMANCE       OF 
PACKAGE  TREATMENT  PLANTS, 

Greater  Cincinnati  Metropolitan  Sewer  District, 

Ohio. 

G.G.  Seymour. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  February  1972,  p  274-292.  5  fig,  10  tab,  8 

ref. 

Descriptors:  'Waste  water  treatment,  'Planning, 
'Administration,  Domestic  wastes,  Design 
criteria,  Operation  and  maintenance,  Per- 
formance, Aeration,  Sewers,  Storm  runoff,  Infil- 
tration, Scum,  Odors,  Chlorination,  Sludge. 
Identifiers:  'Noise,  'Public  relations,  Cincinnati 
(Ohio). 

An  operations  review,  including  review  of  case 
studies  of  three  of  the  District's  package  plants, 
has  been  conducted  in  Cincinnati,  Ohio.  Particular 
areas  of  interest  in  both  problems  and  solutions 
were  noise  and  odor  control.  Four  main  points 
were  discovered  during  the  studies:  (1)  a  definite 
system  of  review  and  approval  of  package  plant 
design  is  essential  to  the  construction  and  opera- 
tion of  good  plants;  (2)  workable  regulations  deal- 
ing with  new  sewer  construction  should  be  con- 
sidered to  eliminate  some  of  the  problems  as- 
sociated with  infiltration  and  storm  flow;  (3)  regu- 
lations establishing  maximum  noise  levels  and 
criteria  governing  blower  or  compressor  place- 
ment and  necessary  appurtenant  equipment  aimed 
at  noise  abatement  should  be  developed  by  the 
regulatory  agencies;  and  (4)  it  has  been  demon- 
strated that  maintaining  good  public  relations  in 
the  area  of  package  treatment  plant  operation  is  a 
distinct  asset.  (Lowry-Texas) 
W72- 10404 


COLLOIDAL    MATTER     IN    WASTEWATERS 
AND  SECONDARY  EFFLUENTS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

D.  A.  Rickert,  and  J.  V.  Hunter. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  1,  January  1972,  p  134-139.  1  fig,  7  tab,  9 

ref. 

Descriptors:  'Colloids,  'Particle  size,  'Separation 
techniques,  Sampling,  Activated  sludge,  Mu- 
nicipal wastes,  Turbidity,  Biochemical  oxygen  de- 
mand, Chemical  oxygen  demand,  Membrane 
processes,  Centrifugation,  Analytical  techniques, 
Waste  water  treatment. 
Identifiers:  'Total  organic  carbon. 

24  hour  proportional  flow  composite  samples  of 
the  Bernard ville,  New  Jersey  activated  sludge 
plant  effluent  were  collected,  as  were  similar  sam- 
ples of  the  raw  influent.  The  solids  in  both  the 
wastewater  and  secondary  effluent  were  size- 
separated  into  4  fractions  by  sedimentation  and 
further  centrifugation.  Results  demonstrated  that 
secondary  wastewater  treatment  decreases  the 
concentration  of  colloidal  organic  and  inorganic 
material.  Furthermore,  colloidal  organic  and  inor- 
ganic materials  account  for  a  lesser  proportion  of 
the  total  solids  in  secondary  effluent.  There  is  also 
some  indication  that  the  numbers  as  well  as  total 
weight  of  the  colloidal  particles  are  decreased  dur- 
ing secondary  treatment.  Physical  and  chemical 
evidence  further  indicates  that  the  colloids  in  the 
effluent  are  generated  during  the  treatment 
process,  and  are  not  merely  the  same  colloids 
passing  through  the  process  unaffected.  Thus, 
secondary  effluent  colloid  problems  probably 
reflect  the  nature  of  the  materials  rather  than  a 
treatment  increase  in  colloidal  matter  content. 
(Lowry-Texas) 
W72-10405 


DEWATERING    OF    WASTEWATER    SLUDGE 
BY  HEAT  TREATMENT, 

University    Coll.    of    South    Wales    and    Mon- 
mouthshire,  Cardiff.   Dept.   of   Mechanical   En- 
gineering. 
J.  G.  Everett. 

Journal  Water  Pollution  Control  Federation,  Vol 
44,  No  1 ,  January  1972,  p  92-100.  15  fig,  9  ref. 

Descriptors:  'Sludge,  'Municipal  wastes,  'Heat 
treatment,  Microorganisms,  Dissolved  solids, 
Solubility,  Temperature,  Filtration,  Laboratory 
tests,  Sampling,  Activated  sludge,  Separation 
techniques,  Waste  water  treatment. 
Identifiers:  'Specific  resistance,  'Volume  reduc- 
tion, Primary  sludge,  Humus  sludge. 

Waste  activated,  primary /activated,  and  humus 
sludges  from  local  plants  treating  domestic  wastes 
were  sampled,  along  with  cold  digested  sludge 
from  the  treatment  of  mixed  municipal  and  indus- 
trial wastes.  Sampling  extended  over  an  18  month 
period,  during  which  time  daily  measurements  on 
total  solids  and  ash  content  for  each  sludge  sam- 
pled were  obtained.  The  following  day  each  sludge 
was  suitably  manipulated  to  give  a  3.0%  TS  con- 
centration, and  specific  resistance  to  filtration  was 
measured.  The  sludges  were  then  heat  treated  at 
holding  times  ranging  from  0  to  90  min.  and  tem- 
peratures ranging  from  150  to  220C.  Activated 
sludge  became  easily  dewaterable  within  40  min.  at 
190C,  while  results  for  primary/activated  and 
humus  sludge  were  similar.  Cold  digested  sludge, 
however,  had  good  filtration  characteristics  after 
treatment  at  only  160C.  Final  specific  resistances 
were  of  the  order  of  10  to  the  eleventh  power 
m/kg.  For  all  sludges,  specific  resistance  reduction 
by  heating  was  achieved  by  destroying  the  bacteri- 
al structural  integritv,  preventing  them  from 
packing  together.  (I  ,ry-Texas) 
W72- 10407 


CONCENTRATION  OF  SLUDGES  BY  GRAVITY 
AND  PRESSURE, 

Ecodyne  Corp.,  Lenexa,  Kans.  Smith  and  Love- 
less Div. 
B.  L.  Goodman,  and  R.  B.  Higgins. 


Proceedings,  Industrial  Waste  Conference,  25th, 
May  7-9, 1970,  p  383-388,  8  fig. 

Descriptors:  'Sludge  treatment,  'Dewatering, 
'Equipment,  Treatment  facilities,  Gravity,  Pres- 
sure, Performance,  Sludges,  Poly  electrolytes, 
Polymers. 

Identifiers:  Smith  and  Loveless  Sludge  Concentra- 
tor, Sludge  conditioning,  Canonic  polymers, 
Thickening,  Dewatering  rate,  Types  of  sludges. 

The  S  and  L  Sludge  Concentrator  uses  a  sludge 
feed  pump,  polymer  feed  and  mixing  system,  high 
rate  thickener,  two  stage  dewatering  unit,  and 
three  compression  rollers  during  the  second  stage 
to  greatly  increase  the  solids  content  of  waste 
sludges  while  taking  maximum  advantage  of  any 
prior  polyelectrolyte  conditioning.  A  number  of 
field  studies  have  been  conducted  using  40  inch  S 
and  L  Sludge  Concentrator  during  which  sludges 
from  extended  aeration,  contact  stabilization,  two 
stage  aeration,  complete  mixing  activated  sludge, 
and  trickling  filter  plants  were  dewatered.  The  per- 
formance of  the  high  rate  thickener  was  found  to 
be  mainly  a  function  of  the  feed  solids  concentra- 
tion. The  solids  handling  capacity  of  the  Concen- 
trator was  related  to  the  concentration  of  solids  in 
the  sludge  applied  to  the  gravity-pressure  dewater- 
ing unit.  The  Sludge  Concentrator  dewatered 
sludges  with  as  low  as  1200  mg/1  solids  concentra- 
tion. The  effects  of  polymer  dose  rates,  varying 
from  6-25  lb/dry  ton  of  sludge,  and  7  sludge  de- 
watering  rates  varying  from  100  to  400  lbs  of  dry 
solids  per  hour  were  shown  graphically,  for  vari- 
ous sludges.  These  data  indicated  that  the  cake 
dryness  of  the  dewatered  sludge  was  increased  by 
either  decreasing  the  rate  at  which  the  sludge  is  de- 
watered  or  by  increasing  the  polymer  dose  rate. 
(Galwardi-Texas) 
W72- 10409 


COLOR     REMOVAL     FROM     PAPER     MILL 
WASTE, 

Continental  Can  Co.,  Inc.,  Hodge,  La. 

E.  L.  Spruill. 

Proceedings,  Industrial  Waste  Conference,  25th, 

May  7-9,  1970,  p  761-765,  4  fig. 

Descriptors:  'Industrial  wastes,  'Color,  'Lignins, 
'Waste  water  treatment,  'Lime,  Pilot  plants, 
Setting  basins.  Carbon  dioxide,  Hydrogen  ion  con- 
centration, Treatment  facilities,  Dewatering,  Cen- 
trifugation, Filtration,  Water  reuse. 
Identifiers:  Calcium  recovery,  Kilns,  Thickening, 
Color  removal. 

Bench  scale  determinations,  verified  by  extensive 
pilot  plant  operation,  provided  design  criteria  for  a 
color  removal  system  now  under  construction  at 
Continental  Can  Company's  kraft  mill  at  Hodge, 
Louisiana.  Color  concentration  in  the  wastewater, 
lime  ratio,  and  the  insoluble  substrate  upon  which 
the  color  precipitate  deposits  were  the  three  varia- 
bles investigated.  Lime  required  for  a  given  per- 
cent color  removal  increased  with  initial  color 
level  by  a  power  somewhat  less  than  one.  Clarifier 
designs  based  upon  rise  rates  of  1.0  gpm/ft2  were 
used.  The  sludges  were  found  to  be  bulky,  com- 
monly settling  to  maximum  concentrations  of  only 
two  to  four  percent  solids.  However,  thickening 
by  picket  type  devices  to  densities  of  ten  percent 
has  been  accomplished.  Results  showed  that  a 
solid  bowl  centrifuge  provided  the  best  dewatering 
for  the  color  sludge,  and  a  conventional  precoat 
filter  was  used  to  dewater  the  causticizing  sludge. 
Calcium  recovery  as  calcium  carbonate  from  the 
clarified  liquid  which  contains  about  one-half  of 
the  lime  used  was  accomplished  by  reaction  with 
carbon  dioxide  from  the  kiln  stack  gas.  Optimum 
pH  for  the  process  was  about  9.6.  The  precipitate, 
collected  in  a  second  clarifier,  was  filtered 
together  with  the  kraft  mill  causticizing  sludge.  A 
small  additional  exposure  to  carbon  dioxide  served 
to  neutralize  the  final  effluent  making  it  suitable 
for  some  process  re-use  or  for  bio-oxidation.  All 
sludges  were  processed  through  the  lime  kiln  with 
the  fiber  lignin  sludge  being  burned  and  the  lime 
recovered  in  this  operation.  (Galwardi-Texas) 
W72-10410 
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REDUCTION  OF  BACTERIA  IN  SLUDGE 
TREATMENT, 

The     National     Institute     for     Public     Health, 

Bilthoven,    The    Netherlands,    Laboratory    for 

Zoonoses. 

E.  H.  Kampelmacher,  Noorle  Jansen,  and  L.  M. 

Van. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No.  2,  February  1972,  p  309-313, 6  tab. 

Descriptors:  *Sludge,  'Bacteria,  'Public  health, 
Vacuum  drying,  Filtration,  Separation  techniques, 
Bactericides,  Salmonella,  Pathogenic  bacteria, 
Disinfection,  Hydrogen  ion  concentration,  Waste 
water  treatment. 
Identifiers:  'Volume  reduction. 

Three  sludge  treatment  plants  in  the  Netherlands 
were  investigated  to  determine  whether  the 
vacuum  filtration,  chemical  conditioning  sludge 
treatment  method  leads  to  a  reduction  in  the 
number  of  aerobic  microorganisms,  particularly 
Salmonella.  Results  indicated  that  this  sludge 
treatment  method  reduced  the  numbers  of  aerobic 
bacteria  by  an  order  of  magnitude  of  2  to  3.  The  or- 
ders of  magnitude  of  the  reduction  of  enterobac- 
teriaceae  ranged  from  2  to  4.  At  all  three  locations, 
Salmonella  contamination  of  the  dry  sludge  was 
significantly  less  than  that  of  the  wet  sludge.  The 
reductions  were  assumed  to  be  the  result  of  the  ad- 
dition of  chemicals,  which  produced  a  strongly  al- 
kaline medium  possessing  a  bactericidal  action. 
(Lowry-Texas) 
W72-10411 


TRICKLING  FILTER  TREATMENT  OF  FRUIT 
PROCESSING  WASTEWATERS, 

National  Canners  Association,  Berkeley,  Calif. 
Western  Research  Lab. 
Walter  A.  Mercer,  and  Walter  W.  Rose. 
Copy  available  from  GPO  Sup  Doc,  $0.50; 
microfiche  from  NTIS  as  PB-210  586,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  September  1971,  37  p.,  7 
fig,  8  tab,  11  ref.  EPA  Program  12060  EAE  09/71. 

Descriptors:  'Food  processing  industry,  'Fruit 
crops,  'Canneries,  'Trickling  filters,  Industrial 
wastes,  Biodegradation,  Nutrient  requirements, 
Nitrogen,  Temperature,  Aeration,  Dissolved  ox- 
ygen, Pilot  plants. 
Identifiers:  'Synthetic  plastic  media,  'Fruit  crops. 

Two  high  rate  trickling  filters  were  evaluated  for 
treating  fruit  canning  liquid  wastes;  one  was  7.5 
feet  deep  and  had  provision  for  heating  the  treated 
waste  and  for  forced  aeration;  the  other  was  21.5 
feet  deep  and  was  operated  at  ambient  tempera- 
tures and  with  natural  aeration;  both  were  packed 
with  a  high  void  ratio  plastic  medium.  Nitrogen 
added  to  the  cannery  waste  improved  the  removal 
of  BOD  and  COD.  In  the  absence  of  added 
nitrogen  a  thick  fungal  slime  developed  with  odors 
characteristics  of  anaerobic  microbial  action.  The 
need  for  adding  phosphorus  was  not  demon- 
strated, more  often  than  not,  percent  removals 
declined  with  increasing  organic  loadings;  the 
pounds  of  BOD  or  of  COD  removed  per  unit 
volume  increased  with  higher  loadings.  Neither 
elevated  temperatures  nor  forced  aeration  were 
beneficial  in  the  filter  treatment,  but  increased 
aeration  maintained  higher  levels  of  dissolved  ox- 
ygen in  the  effluent.  The  top  third  of  the  21.5  foot 
trickling  filter  accomplished  80%  of  the  filter's 
total  BOD  removal  under  a  light  hydraulic  loading. 
The  top  third  removed  a  much  higher  percentage 
of  reducing  sugars  than  of  total  BOD,  67%  com- 
pared to  32%.  The  natural  aeration  filter  main- 
tained a  slightly  higher  dissolved  oxygen  concen- 
tration in  the  effluent  at  all  three  tested  depths 
than  did  the  experimental  filter  with  300  cubic  feet 
per  minute  of  forced  aeration.  Under  the  condi- 
tions of  this  study,  increasing  the  depth  of  the 
filter  medium  beyond  14  ft.  added  very  little  to  the 
filter's  performance.  (Lowry-Texas) 
W72-10412 


OXYGEN  THEORY  IN  BIOLOGICAL  TREAT- 
MENT PLANT  DESIGN, 

Chemspec,  Bombay  (India). 
D.  S.  Mehta,  H.  H.  Davis,  and  R.  P.  Kingsbury. 
Journal    of    the    Sanitary    Engineering    Division, 
American  Society  of  Civil  Engineers,  Vol  98,  No. 
SA3,June  1972,  p  471-489,  5  fig,  1  tab,  29  ref . 

Descriptors:  'Trickling  filters,  'Biodegradation, 
'Mathematical  models,  Performance,  Oxygena- 
tion, Mass  transfer,  Flow  rates,  Plastics,  Slimes, 
Absorption,  Hydrogen  ion  concentration,  Tem- 
perature, Waste  water  treatment. 

Both  theoretical  and  experimental  analyses  from 
several  sources  have  demonstrated  oxygen 
transfer  to  be  the  limiting  factor  in  the  biological 
oxidation  process  in  trickling  filters.  A  model  was 
developed  based  on  oxygen  transfer  as  the  limiting 
process,  and  a  successful  design  equation  for 
plastic  media  filters  was  derived  from  it.  The 
proposed  model  demonstrates  BOD  reduction 
through  plastic  media  trickling  filters  to  be  a  func- 
tion of  hydraulic  loading,  filter  depth,  and  module 
configuration,  as  well  as  the  physical  properties  of 
the  wastewater.  The  mechanistic  equation 
developed  and  the  Velz  type  equations  and  NRC 
empirical  equations  have  been  shown  to  all  reflect 
the  same  limiting  factor,  oxygen  transport.  Appli- 
cations of  the  equations  to  field  data  resulted  in 
predicted  performance  values  that  were  in  close 
agreement  to  observed  performance.  (Lowry-Tex- 
as) 
W72-10413 


RESEARCH  NEEDS  FOR  ADVANCED  WASTE 
TREATMENT, 

Environmental    Protection    Agency,    Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab. 
F.  M.  Middleton,  and  R.  L.  Stenburg. 
Journal   of   the    Sanitary    Engineering   Division, 
American  Society  of  Civil  Engineers,  Vol  98,  No. 
SA  3,  June  1972,  p  515-528,  1  fig,  2  tab,  12  ref. 

Descriptors:  'Tertiary  treatment,  'Water  quality 
control,  'Research  and  development,  Separation 
techniques,  Filtration,  Membrane  processes, 
Flotation,  Coagulation,  Chemical  precipitation, 
Activated  carbon,  Adsorption,  Reverse  osmosis, 
Ion  exchange,  Sludge  disposal,  Incineration,  Dis- 
infection, Cost  analysis,  Waste  water  treatment. 

With  the  concept  of  minimum  pollution  discharge 
from  controllable  sources  rapidly  approaching, 
much  time  and  money  is  being  expended  on  the 
development  of  advanced  physical-chemical  waste 
treatment  processes.  For  organics  removal,  such 
innovations  as  granular  activated  carbon  adsorp- 
tion, pure  oxygen  supplies  for  biooxidation,  and 
light-catalyzed  chlorine  or  ozone  oxidation,  are 
either  in  use  or  are  being  rapidly  developed. 
Demineralization  techniques  using  ion  exchange 
and  reverse  osmosis,  are  also  being  refined  for  ap- 
plication in  the  near  future.  Adaptation  of  these 
and  other  treatment  methods  from  the  specialized 
industrial  or  food  processing  waste  systems 
requires  additional  tailoring  to  enable  them  to 
withstand  the  peculiarities  of  municipal  wastes. 
Although  increased  treatment  to  meet  quality 
requirements  increases  costs,  only  20%  of  the  total 
per  capita  costs  for  treatment  works  for  conveying 
and  treating  wastewater  is  attributable  to  the 
process  used.  Therefore,  the  best  available 
processes  can  be  afforded.  Since  effluent  quality 
requirements  extending  from  pollution  control  ob- 
jectives to  potable  water  reuse  will  dictate  the 
degree  of  treatment  needed,  processes  capable  of 
meeting  all  degrees  of  treatment  must  be  con- 
tinually developed  and  refined.  (Lowry-Texas) 
W72-10414 


BASIN     MANAGEMENT     TECHNIQUES     FOR 
SEWERAGE  AGENCIES, 

Municipality  of  Metropolitan  Seattle,  Wash. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10415 


FILTRABILITY  STUDY  ON  SECONDARY  EF- 
FLUENT  FILTRATION, 

Neptune  Microfloc,  Inc.,  Corvallis,  Oreg. 

K.Y.Hsiung. 

Journal    of    the    Sanitary    Engineering    Division, 

American  Society  of  Civil  Engineers,  Vol  98,  No. 

SA3,  June  1972,  p  505-513,  3  fig,  1  tab,  10  ref. 

Descriptors:  'Filtration,  'Tertiary  treatment, 
'Analytical  techniques,  Head  loss,  Flow  rates, 
Particle  size,  Suspended  solids,  Pressure,  Tem- 
perature, Kinetics,  Membrane  processes,  Separa- 
tion techniques,  Laboratory  tests,  Waste  water 
treatment. 

Identifiers:  'Standardized  filtrability  test,  'Secon- 
dary effluent. 

The  filter  media  and  the  influent  suspension  in- 
teract as  separate  systems  in  the  filtration  process. 
Much  attention  has  been  given  to  testing  variations 
in  the  parameters  for  the  media,  with  little  or  no 
research  devoted  to  understanding  the  charac- 
teristics of  different  suspensions  to  be  filtered.  It 
was  determined,  however  that  one  system  condi- 
tion must  be  fixed  in  order  to  study  the  other.  A 
specific  filter  media  and  rate  was  arbitrarily 
selected,  thus  fixing  one  of  the  systems.  Two 
parameters  E  and  R,  have  been  derived  from 
membrane  filtration  and  related  to  the  filtration  ef- 
ficiency and  solids  loading  factor  of  a  granular 
filter,  respectively.  Results  indicate  the  E  and  R 
values  can  be  used  to  specify  the  filtrability  of  a 
secondary  effluent  through  a  granular  filter. 
Knowing  the  filtrability  of  an  influent  in  terms  of 
E  and  R  values,  filters  of  different  designs  can  be 
evaluated  and  optimized.  Since  E  and  R  values  are 
independent  of  granular  filter  conditions,  the  in- 
formation obtained  would  not  be  limited  to  any 
specific  filter.  Evidence  demonstrating  that  this 
technique  can  be  applied  to  measure  the  filtrability 
of  other  suspensions  has  been  obtained,  but 
further  verification  is  needed.  (Lowry-Texas) 
W72-10416 


ENHANCED     PHOSPHORUS     REMOVAL     IN 
TRICKLING  FILTERS, 

Wisconsin  Univ.,  Madison. 

H.  J.  Jebens,  and  W.  C.  Boyle. 

Journal    of    the    Sanitary    Engineering    Division, 

American  Society  of  Civil  Engineers,  Vol  98,  No. 

SA  3,  June  1972,  p  547-560,  5  fig,  6  tab,  25  ref. 

Descriptors:  'Trickling  filters,  'Phosphorus, 
•Chemical  precipitation,  Hydrogen  ion  concentra- 
tion, Carbon  dioxide,  Slimes,  Hardness  (Water), 
Metals,  Aeration,  Biodegradation,  Sludge, 
Analytical  techniques,  Design  criteria,  Pilot 
plants,  Tertiary  treatment,  Waste  water  treatment 
Identifiers:  'Synthetic  media. 

The  influence  of  operational  parameters  of  trick- 
ling filtration  on  phosphorus  removals  was  in- 
vestigated to  determine  whether  operational 
modifications  rather  than  structural  modifications 
could  produce  an  increase  in  phosphorus  removals 
at  a  considerably  lower  cost.  Four  months  of 
operation  of  a  synthetic  media  trickling  filter  pilot 
plant  demonstrated  that  slthough  phosphorus 
removals  obtained  were  not  influenced  by  hydrau- 
lic loading,  depth,  recirculation,  or  waste  strength, 
consistently  greater  phosphorus  removals  than 
could  be  attributed  to  biological  utilization  were 
measured.  This  bonus  phosphorus  removal  was  at- 
tributed to  a  chemical  precipitation  of  phosphorus 
with  cations  present  in  the  hard  water  wastewater. 
Analysis  of  slime  samples  revealed  the  presence  of 
crystalline  aluminum  phosphate,  as  demonstrated 
by  X-ray  diffraction.  Preserved  slime  samples 
released  calcium  and  phosphorus  in  molar  ratios 
compatible  with  an  apatite  precipitate.  Release  of 
phosphate  from  nonpreserved  samples  of  filter 
slime  suggested  the  presence  of  iron  (III) 
phosphate  precipitates.  The  concept  of  enhanced 
removal  of  phosphates  by  stripping  C02,  resulting 
in  pH  elevation  and  chemical  precipitation  in  hard 
water  wastewaters  has  been  supported  for  trick- 
ling filters  as  well  as  activated  sludge.  (Lowry- 
Texas) 
W72-10417 
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EASUREMENT      OF     TOTAL      SOLIDS     IN 
RAFT  BLACK  LIQUORS, 

imberly-Clark  Corp.,  Neenah,  Wis. 

>r  primary  bibliographic  entry  see  Field  05G. 

72-10419 


RAFT  PULPING, 

orth  Carolina  State  Univ.,  Raleigh. 

>r  primary  bibliographic  entry  see  Field  05G. 

72-10420 


rONOMICS  DICTATES  FRESH  LOOK  AT  AN 
4GINEERING  PROBLEM, 

:ale  (J.M.)  Associates,  Woodcliff  Lake,  N.J. 
>r  primary  bibliographic  entry  see  Field  05E. 
72-10421 

E.  Ultimate  Disposal  of  Wastes 


iN  MATEO  CONSTRUCTS   OUTFALL   INTO 
iN  FRANCISCO  BAY, 

n  Mateo  City  Dept.  of  Engineering,  Calif, 
ir  primary  bibliographic  entry  see  Field  05D. 
72-09839 


ARKETING    CONVERTED    POULTRY 
ANURE, 

nnsylvania  State  Univ.,  University  Park.  Dept. 
Animal  Industries. 

C.Jordan. 

:  Livestock  Waste  Management  and  Pollution 
jatement.  Proceedings  International  Symposium 

Livestock  Wastes,  Ohio  State  University,  April 
-22, 1971,  p  197-198. 

:scriptors:        *Farm       wastes,        'Fertilizers, 
lutrients,  ♦Poultry,  Market  value,  Byproducts, 
lor,  Nitrogen, 
entifiers:  'Compost,  Soil  conditioner. 

irveys  were  sent  to  firms  engaged  in  processing 
d  marketing  poultry  manure  as  a  fertilizer  or  or- 
nic  soil  conditioner.  The  needs  for  a  marketable 
oduct  are:  (1)  Total  anaerobic  microbe  count 
list  be  reduced  through  drying  to  control  odor; 
I  Odor  must  be  reduced  to  nil  and  then  may  be 
ashed  with  a  plesant  odor  for  lawn  and  garden 
ides;  (3)  Nitrogen  in  the  form  of  urea  and  uric 
id  must  be  stabilized  so  that  it  is  not  released 
ickly  and  does  not  burn  plants  for  lawn  and 
rden  sale;  (4)  The  product  must  flow  through  a 
*n  spreader  and  be  easy  to  handle  for  lawn  and 
rden  trade;  (5)  The  product  must  be  stored  in 
gs  without  picking  up  water  and  giving  off  odor 
r  lawn  and  garden  market;  (6)  Advertising  and 
le  must  be  done  without  'poultry  manure'  in  the 
me  of  the  product  because  of  consumer  or  buyer 
sistance,  with  the  possible  exceptions  of  indus- 
al  sales  and  naming  an  organic  product  'com- 
sted  poultry  manure'.  One  may  need  to  guard 
ainst  negative  advertising  of  odors,  diseases, 
rning  plants,  and  drawing  flies.  (See  also  W72- 
940)  (Schmitt-Iowa  State) 
72-09995 


SPOSAL  OF  BEEF  MANURE  BY  DEEP 
-OWING, 

:xas  A  and  M  Univ.,  College  Station.  Dept.  of 
gricultural  Engineering. 

L.  Reddell,  W.  H.  Johnson,  P.  J.  Lyerly,  and  P. 
abgood. 

:  Livestock  Waste  Management  and  Pollution 
atement,  Proceedings  International  Symposium 

Livestock  Wastes,  Ohio  State  University,  April 
-22, 1971 ,  p  235-238. 4  fig,  4  tab,  6  ref. 

:scriptors:  'Farm  wastes,  'Deep  tillage,  'Cost 
mparisons,  Cattle,  Crop  production,  Crop 
;ponse,  Trenches,  Waste  disposal. 

ur  tillage  techniques  for  deep  plowing  large 
antities  of  manure  into  the  soil  were  evaluated 
El  Paso  and  Pecos,  Texas,  during  the  summer  of 
70.  The  soil  at  El  Paso  is  a  sandy  loam,  with  a 


sandy  subsoil.  The  soil  at  Pecos  is  a  silty  clay 
loam.  Up  to  900  tons  of  manure  per  acre  can  be 
plowed  under  with  a  30-inch  moldboard  plow  at  a 
minimum  cost  of  4.5  cents  per  ton.  In  sandy  soils, 
the  disk  plow  should  be  able  to  plow  under  at  least 
600  tons  per  acre  with  a  minimum  cost  of  2.1  cents 
per  ton.  The  18-inch  plow  is  limited  to  about  300 
tons  per  acre.  The  trencher  seems  most  versatile 
from  the  standpoint  of  high  rates  and  soil  penetra- 
tion depths.  The  costs  will  be  high  and  in  the  order 
of  50  cents  per  ton  at  the  900  ton  level.  The 
complete  mixing  of  manure  and  soil  as  done  by  the 
trencher  is  impressive.  At  this  time,  the  water 
quality  program  shows  no  serious  pollution 
problem  for  surface  water  runoff.  The  soil  water 
samples  at  the  4-foot  depth  indicate  that  denitrifi- 
cation  is  taking  place.  The  major  groundwater  and 
soil  pollution  problem  would  appear  to  be  from 
sodium  chloride.  (See  also  W72-09940)  (Schmitt- 
Iowa  State) 
W72- 10006 


DISCUSSION  OF  DISPOSAL  OF  SLUDGE  AT 
WATER  PURIFICATION  AND  SOFTENING 
WORKS  OF  THE  MAHONING  VALLEY  SANI- 
TARY DISTRICTS, 

Ohio  Dept.  of  Health,  Columbus. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10131 


DISPOSAL  OF  SLUDGE  AT  WATER  PURIFICA- 
TION AND  SOFTENING  WORKS  OF  THE 
MAHONING  VALLEY  SANITARY  DISTRICT, 

Mahoning  Valley  Sanitary  District,  Youngstown, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10132 


BRINE   DISPOSAL   FROM   SODIUM    ZEOLITE 
SOFTENERS, 

For  primary  bibliographic  entry  see  Field  05F. 
W72-10134 


DISPOSAL  OF  WASHWATER   FROM   PURIFI- 
CATION PLANTS, 

For  primary  bibliographic  entry  see  Field  05F. 
W72-10140 


LIME  RECOVERY  FROM  WATER  SOFTENING 
SLUDGES, 

Minneapolis  Water  Dept.,  Minn. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10142 


RESULTS  OF  A  DEMONSTRATION  AND 
OTHER  STUDIES  OF  THE  DISPOSAL  OF  HIGH 
LEVEL  SOLIDIFIED,  RADIOACTIVE  WASTES 
IN  A  SALT  MINE, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10399 


BARGING  INDUSTRIAL  LIQUID  WASTES  TO 

SEA, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Edge  Moor, 

Del. 

S.W.  Fader. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  2,  February  1972,  p  314-318.  5  fig. 

Descriptors:  'Pigments,  'Industrial  wastes, 
'Oceans,  'Ultimate  disposal,  Barges,  Liquid 
wastes,  Automatic  control,  Mathematical  models, 
Dispersion,  Mixing,  Waste  dilution,  Temperature, 
Thermocline,  Design  criteria,  Capital  costs, 
Operating  costs,  Cost  analysis,  Sampling,  Bioas- 
say,  Waste  disposal. 

Industrial  wastes  from  the  manufacture  of  titani- 
um dioxide  pigment  are  transported  to  sea  in  a 
fully  automated  barge  operated  by  remote  control 
from  a  tugboat.  The  barge  has  a  capacity  of  1  mil- 
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lion  gallons,  and  the  automatic  control  occupies  a 
volume  of  less  than  20  ft3,  making  it  easily  trans- 
ferable from  one  boat  to  another.  The  storage 
compartment  arrangement  allows  the  barge  to  be 
discharged  entirely  by  gravity,  so  that  loading  at 
dockside  is  the  only  operation  not  fully  automated. 
Capital  costs  were  $2.1  million,  and  operation 
costs  average  $2.50/1000  gal  or  $0.50  per  ton  for 
the  200  mile  round  trip.  Results  of  continual  moni- 
toring have  revealed  no  change  in  oceanwater 
quality  or  accumulation  of  waste  materials  in  the 
disposal  area.  Biological  surveys  have  also  shown 
no  conclusive  indications  of  changes  in  the  marine 
life  of  the  water  column  attributable  to  the 
disposal  operation.  (Lowry-Texas) 
W72-10406 


USE  OF  IRRADIATION  IN  PLASTICS  WASTES 
DISPOSAL, 

Wayne  State  Univ.,  Detroit,  Mich. 

M.  Tanaka,  and  T.  Mifune. 

Journal    of    the    Sanitary    Engineering    Division, 

American  Society  of  Civil  Engineers,  Vol  98,  No. 

SA  3,  June  1972,  p  561-567,  6  fig,  8  ref. 

Descriptors:  'Plastics,  'Waste  disposal,  'Irradia- 
tion, 'Mechanical  properties,  Gamma  rays,  Duc- 
tility, Tensile  strength,  Compressibility,  Compac- 
tion, Solid  wastes,  Technical  feasibility,  Public 
health.  Safety,  Incineration,  Landfills. 
Identifiers:  'Packaging  materials,  'Resilience. 

Recent  projections  have  been  assembled  indicat- 
ing that  the  plastics  content  of  municipal  solid 
wastes  may  be  up  to  30%  in  some  cities  by  1980. 
Problems  in  plastics  wastes  disposal  include  their 
damaging  effects  on  incineration  units  and  their  re- 
sistance to  compaction  by  mechanical  means.  A  2 
Mev  Van  de  Graaff  accelerator  was  used  to  ir- 
radiate selected  plastics  samples  to  determine  the 
feasibility  of  irradiation  for  making  the  plastics 
brittle  enough  to  be  easily  consolidated  by 
mechanical  means.  L  aboratory  investigations 
demonstrated  that  several  sources  of  beta  and 
gamma  rays  could  be  used  without  public  health 
problems  outside  a  plant  area  provided  with  the 
proper  shieldings.  However,  dosage  for  the  ir- 
radiation treatment  of  1  gram  of  polyvinylchloride 
was  established  at  1000  curies  (Sr89)  applied  for 
about  17  minutes  (assuming  100%  efficiency). 
Since  the  1000  curies  radiation  source  is  rather 
large  from  the  standpoint  of  operational  safety,  ir- 
radiation of  plastic  wastes  for  mechanical  con- 
solidation was  considered  impractical  for  domestic 
refuse  disposal  purposes.  However,  the  treatment 
has  some  specialized  areas  of  potential  usage, 
such  as  disposal  of  extremely  toxic  hospital 
wastes.  (Lowry-Texas) 
W72-10418 


ECONOMICS  DICTATES  FRESH  LOOK  AT  AN 
ENGINEERING  PROBLEM, 

Teale  (J.M.)  Associates,  Woodcliff  Lake,  N.J. 

J.M.Teale. 

Water  and  Wastes  Engineering,  Vol.  9,  No.  3,  p  B- 

4-B-6-B-14,  1972.  5  tab,  1  ref. 

Descriptors:  'Waste  disposal,  'Economic  feasi- 
bility, Annual  costs,  Marginal  costs,  Engineering, 
Industrial  wastes. 

As  the  experience  of  one  vitamin  manufacturer 
suggests,  waste  disposal  is  influenced  by  both  en- 
gineering and  economic  considerations.  Engineer- 
ing dictated  the  methods  by  which  the  firm  could 
dispose  of  its  liquid  waste  stream  containing  25% 
methanol.  The  engineering  solutions  proposed 
were  (1)  fractional  distillation  to  recover  a  product 
suitable  for  reuse;  (2)  fractional  distillation  to 
recover  a  product  of  purity  higher  than  55%  for 
resale;  (3)  fractional  distillation  and  burning  in  an 
industrial  incinerator;  (4)  fractional  distillation  to 
reduce  the  cost  of  shipping  out  of  the  plant;  (5) 
shipping  it  out  of  the  plant  without  any  prior  treat- 
ment. The  choice  between  these  alternatives  was 
made  by  appealing  to  economics.  The  net  cost  of 
each  proposal  was  computed  on  an  actual  cost 
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basis  and  an  incremental  cost  basis.  The  reuse  al- 
ternative showed  a  profit  under  both  cost  bases 
and  was,  thus,  ranked  first  among  the  five 
proposals.  The  sell  alternative  showed  a  profit 
with  incremental  costing  and  a  loss  with  actual 
costing,  and  ranked  second  under  both  bases.  The 
burn,  distill,  and  trucking  alternatives  were  ranked 
fifth,  fourth,  and  third,  respectively,  under  actual 
costing  and  fourth,  third,  and  fifth,  respectively, 
under  incremental  costing.  (Settle-Wisconsin) 
W72-10421 


5F.  Water  Treatment  and 
Quality  Alteration 


APPARATUS    FOR    DETECTING    THE    HARD- 
NESS LEVEL  OF  WATER, 

Erie   Manufacturing   Co.,   Milwaukee,   Wis.   (As- 
signee). 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-09801 


METHOD  OF  TREATING  WATER, 

J.  O.  McLean. 

U.  S.  Patent  No.  3,649,532,  3  p,  1  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  723,  March  14, 1972. 

Descriptors:  'Patents,  *Water  treatment,  Water 
quality.  'Aeration,  'Oxygenation,  'Filtration, 
Water  purification,  Wells,  Groundwater,  Iron, 
Neutralization,  Water  quality,  'Domestic  water. 

A  one  tank  system  is  provided  for  treating  water 
from    wells    by    the    combined    use    of   aeration, 
neutralization,    oxidation    and    filtration.    (Sinha- 
OEIS) 
W72-09810 


METHOD  AND  ARRANGEMENT  FOR  PURIFY- 
ING WATER  DRAWN  FROM  A  GROUND- 
WATER WELL, 

Y.  J.  Reijonen,  and  V.  E.  Reijonen. 
U.  S.  Patent  No.  3,649,533,  2  p,  2  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  723,  March  14, 1972. 

Descriptors:  'Patents,  'Water  purification, 
'Groundwater,  'Wells,  Deep  wells,  Oxygen,  Fil- 
tration, Iron  oxides,  'Water  treatment. 

An  improved  method  is  provided  for  removing 
iron  drawn  from  the  ground  water  carrying  soil 
layer  in  a  ground  water  deep  well.  Oxygen  or  an 
oxygen-releasing  substance  is  added  to  the  water 
removed  from  the  well.  The  water  containing  the 
oxygen  is  recirculated  into  the  ground  water  carry- 
ing soil  layer  in  at  least  one  location  spaced 
laterally  a  sufficient  distance  from  the  well  to  per- 
mit filtering  of  the  iron  precipitates.  (Sinha-OEIS) 
W72-09815 


OBSERVATIONS    ON    BACTERICIDAL    PRO- 
PERTIES OF  DIGESTED  SEWAGE  SLUDGE, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-09847 


PROPOSED  WATER  TREATMENT  FACILITIES 
FOR  FOSS  RESERVOIR,  OKLAHOMA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Department  of  Housing  and  Urban  Development, 
Fort  Worth,  Tex.  Region  VI. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  460D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  22,  1971.  33  p,  1 
map,  Stab. 

Descriptors:  'River  basin  development,  'Environ- 
mental effects,  'Water  treatment,  'Water  supply, 
'Water  supply  development,  Water  utilization. 
Treatment     facilities,     Water     demand,     Water 


resources,  Water  resources  development,  Reser- 
voirs, Reservoir  yield,  Reservoir  storage,  Water 
distribution  (Applied),  Water  management  (Ap- 
plied), Water  sources,  Project  benefits,  Project 
purposes,  Demineralization,  Desalination,  Waste 
water  disposal,  Water  quality,  Water  require- 
ments, Oklahoma. 

Identifiers:  'Environmental  impact  statements, 
Washita  River  (Okla). 

This  project  calls  for  the  construction  of  a  water 
treatment  plant  at  Foss  Reservoir,  Oklahoma.  The 
project  will  provide  an  assured  source  of  good 
quality  water  to  nearby  cities,  will  improve  water 
quality  in  the  reservoir,  and  will  increase  the  flow 
in  the  Washita  River  with  resulting  benefits  to  fish 
and  waterfowl  habitats  and  additional  irrigation 
water.  The  plant  may  cause  an  increase  of  dis- 
solved solids  in  the  Washita  River  downstream 
from  the  reservoir.  No  other  adverse  environmen- 
tal effects  are  noted.  Alternatives  considered  in- 
clude water  transmission  pipelines,  dams,  and 
drilling  water  wells.  The  most  feasible  alternative 
is  drilling  water  wells,  but  it  would  be  less 
economical  than  the  treatment  plant.  The  project 
will  provide  long-term  and  short-term  benefits  by 
utilizing  the  reservoir  and  restoring  quality  to  the 
water  therein.  Since  water  is  a  renewable 
resource,  the  only  irreversible  commitment  of 
resources  would  be  the  physical  plant  facility,  the 
land  and  funds  invested  in  it.  Included  is  a  Water 
Quality  Investigation  of  the  Foss-Division, 
Washita  River  Basin  Project.  (Brackins-Florida) 
W72-09904 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09917 


RIVER  BASIN  QUALITY  SIMULATION, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  06A. 
W72-10109 


DISCUSSION  OF  DISPOSAL  OF  SLUDGE  AT 
WATER  PURIFICATION  AND  SOFTENING 
WORKS  OF  THE  MAHONING  VALLEY  SANI- 
TARY DISTRICTS, 

Ohio  Dept.  of  Health,  Columbus. 

T.  R.  Lathrop. 

Journal  American  Water  Works  Association,  Vol 

25,  No  1 1,  pl530-1533,  November  1933. 

Descriptors:  'Ultimate  disposal,  Water  softening. 
Sludge,    'Sludge    disposal,     'Water    treatment, 
Demineralization,  Ultimate  disposal,  Agriculture. 
Identifiers:  Vacuum  filtration. 

A  serious  problem  of  handling  softening  sludge 
developed  with  continuous  sludge  removal,  low 
river  flows,  and  complaints  due  to  creek  discolora- 
tion. Softening  sludge  at  Oberlin,  Ohio,  had  a 
specific  gravity  of  1.13-1.17,  72-85%  water  con- 
tent, and  density  of  70.5-73  pounds/ft.3.  The 
Columbus,  Ohio  plant  received  complaints  after 
waste  discharges  were  noticed  in  the  Scioto  River. 
Sludge  discharge  at  Newark,  Ohio,  created  sludge 
blankets  in  the  river.  Sludge  was  pumped  to  an 
abondoned  quarry  and  borrow  pit  in  Marion,  Ohio. 
An  experimental  vacuum  filter  reduced  moisture 
content  to  50%.  The  sludge  has  value  equal  to 
agricultural  lime  for  soil  neutralization.  In 
Fostoria,  Ohio,  sludge  is  settled  in  tanks  and 
discharged  to  low  ground.  In  Miami,  Florida,  a  1  to 
2  inch  covering  was  excellent  for  growing  grass 
and  vegetables  on  account  of  its  quality  of  holding 
moisture.  The  Sandusky,  Ohio,  facility  settles  and 
decants  their  waste.  The  major  problem  is  ultimate 
disposal  of  solid  wastes.  (Nardozzi-AWWARF) 
W72-10131 


DISPOSAL  OF  SLUDGE  AT  WATER  PURIFICA- 
TION AND  SOFTENING  WORKS  OF  THE 
MAHONING  VALLEY  SANITARY  DISTRICT, 

Mahoning  Valley  Sanitary  District,  Youngstown, 

Ohio. 

W.H.Dittoe. 

Journal  American  Water  Works  Association,  Vol 

25,  No  11  pl523-1530,  November  1933.  3  tab. 

Descriptors:  'Water  purification,  'Water  soften- 
ing,   Costs,    Water    treatment,    Sludge,    Sludge 
disposal,  Settling  basins,  'Ponds. 
Identifiers:     Decantation,     Sludge     production. 
Sludge  volume,  Sludge  utilization. 

The  elements  entering  into  the  design  and  opera- 
tion of  sludge  holding  ponds  are  discussed.  The  40- 
mgd  treatment  facility  employs  purification  and 
lime-soda  ash  softening  with  filtration.  Lime, 
soda-ash,  and  alum  are  mixed  with  raw  water.  The 
precipitates  settle  and  the  process  water  is  car- 
bonated. There  is  sludge  recirculation  prior  to  fil- 
tration and  continuous  sludge  removal.  Sedimenta- 
tion tank  sludge  is  settled  in  two  ponds,  each  hold- 
ing one  year's  sludge  production.  Waste  superna- 
tant will  overflow  to  the  river,  evaporate,  and  seep 
into  the  ground.  Tabulations  are  presented  for 
sludge  produced  in  treatment  and  the  volume  and 
percentage  of  water  in  one  ton  of  sludge.  Sludge  is 
pumped  1300  feet  in  4-inch  line  to  the  ponds.  De- 
cantation equipment  is  provided  in  each  pond.  A 
pond  supernatant  less  than  15ppm  turbidity  is 
disposed  in  a  creek.  Solids  removed  may  be  used 
in  soil  treatment.  The  ultimate  success  of  disposal 
depends  on  how  effectively  sludge  utilization  can 
be  promoted.  (Nardozzi-AWWARF) 
W72-10132 


WINFIELD  WINS  A  NEW  WATER  SUPPLY, 

Black  and  Veatch,  Kansas  City,  Mo. 

W.  D.  Skinner. 

Willing  Water,  Vol  16,  No  3,  p8-9,  March  1972.  2 

fig,  1  tab. 

Descriptors:  'Water  purification,  'Lagoons, 
Transmission  lines,  Costs,  Kansas,  'Water  treat- 
ment, 'Impoundments,  Saline  water  intrusion, 
Settling  basins,  Ponds. 

Identifiers:  'Washwater  reclamation,  Winfield 
(Kansas). 

A  $3.6  million  water  improvement  program  is  out- 
lined including  surface  water  impoundment,  water 
treatment  plant,  raw  and  finished  water  transmis- 
sion mains,  and  elevated  storage  tanks.  Winfield 
utilized  well  supplies  until  improper  brine  disposal 
methods  from  oil  wells  caused  salt-water  intrusion 
into  the  aquifers.  The  development  of  an  im- 
pounded alternative  provided  the  best  quality  raw 
water  for  supply  and  recreation.  City,  Department 
of  Housing  and  Urban  Development,  and  Soil 
Conservation  Service  costs  are  tabulated.  Raw 
water  flows  by  gravity  from  the  reservoir  to  a  con- 
ventional clarification  plant  «ith  solid  contact 
basins  and  dual  media  filters.  Pre-sedimentation 
basins,  secondary  mixing  basins,  clearwell, 
treated  water  storage  reservoir,  washwater  recla- 
mation basin,  and  two  sludge  lagoons  are  included. 
Flexible  treatment  operation  is  planned  to  cope 
with  taste  and  odor  problems.  Filter  washwater  is 
reclaimed  in  a  72,000-gallon  basin.  Basin  sludge  is 
lagooned  or  settled  in  ponds.  New  distribution 
lines  are  tied  to  existing  water  mains.  (Nardozzi- 
AWWARF) 
W72-10133 


BRINE   DISPOSAL   FROM   SODIUM    ZEOLITE 

SOFTENERS, 

P.  D.  Haney. 

Journal  American  Water  Works  Association,  Vol 

39,  No  25,  pl215-1219,  December  1947.  2  fig,  5  ref. 

Descriptors:  'Brine  disposal.  Costs,  'Zeolites,  Ion 
exchange,  'Water  treatment,  'Water  softening. 
Dilution,  Evaporation,  Ponds. 
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The  waste  from  sodium  zeolite  softeners  contains 
waste  products  of  regeneration  plus  unused  salt. 
The  brine  is  principally  composed  of  chlorides  of 
calcium  and  magnesium,  together  with  small 
amounts  of  various  iron  and  manganese  com- 
pounds. Usually  5-10%  of  the  treated  water  is 
needed  for  regeneration.  Salt  requirements  are  0.4- 
0.5  pounds/1000  grains  hardness  removed.  Limit- 
ing USPHS  potable  water  standards  are:  magnesi- 
um <125ppm;  chloride<250ppm;  and  total  solids 
<1000ppm  tolerable.  Brine  discharges  to  sanitary 
sewers  can  corrode  pumping  equipment,  force 
mains,  and  upset  biological  processes.  Discharge 
to  streams  can  kill  fish  and  injure  livestock. 
Evaporation  ponds  sometimes  barely  exceed  rain- 
fall rates,  leave  salt  residues,  and  contaminate 
groundwater  or  streams  by  seepage.  Controlled 
dilution  requires  storage  reservoir  and  release 
mechanism  costs.  Brine  disposal  wells  may  require 
pretreatment  to  prevent  suspended  matter  from 
plugging  the  pores  of  the  receiving  formation. 
Costs/foot  of  well  are  outlined.  Brine  must  be  con- 
ditioned not  to  react  with  receiving  formation 
matter  to  produce  precipitation.  Controlled  dilu- 
tion appears  most  applicable.  (Nardozzi-AW- 
WARF) 
W72-10134 


A  STUDY  OF  SLUDGE  AT  WATER  PURIFICA- 
TION PLANTS  IN  NEW  ENGLAND, 

Cambridge  Water  Dept.,  Mass. 

F.E.Smith. 

Journal  New  England  Water  Works  Association, 

Vol  62,  No  4,  p265-274,  December  1948.  13  ref. 

Descriptors:   'Sludge  treatment,  Water  purifica- 
tion, Sewage  disposal,  Water  treatment,  'Sludge 
disposal,  'Sludge  treatment,  Dilution. 
Identifiers:  Basin  cleaning. 

Sludge  production  and  disposal  procedures  for 
iron  salt,  mud,  coarse  suspended  solids,  color, 
bacteria,  and  microscopic  organisms  are 
discussed.  Sludge  production  and  accumulation  is 
influenced  by  raw  water  character,  coagulation  ef- 
ficiency, and  basin  performance.  General  basin 
cleaning  procedure  is  to  dewater  the  tank  and 
pump  out  the  sludge.  Mechanical  and  daily  sludge 
removal  procedures  allow  continuous  operation; 
eliminate  duplicate  units  and  reduce  number  and 
size  of  basins;  increase  efficiency;  lower  opera- 
tion, maintenance,  and  initial  costs;  prevent  sludge 
decomposition  in  basins;  and  are  more  flexible  for 
design  and  operation.  Sludge  disposal  methods  in- 
cluded release  with  domestic  sewage,  discharge  to 
rivers,  streams  reservoirs,  lakes,  or  ponds,  and 
lagoons.  In  discharge  to  watercourses,  dilution, 
sludge  blanketing,  and  silting  must  be  considered. 
Waste  transported  to  a  sewage  treatment  plant 
must  be  examined  in  relation  to  sewer  system' 
damage,  amenability  to  existing  treatment 
process,  hydraulic  and  biological  plant  inter- 
ferences, and  effect  on  final  plant  effluent.  Final 
solids  removal  is  suggested  by  recovering  humic 
acids  and  humates  or  by  landfill.  The  best  method 
appeared  to  be  mixing  with  domestic  sewage. 
(Nardozzi-AWAARF) 
W72-10135 


RECOVERY  OF  WATERWORKS  SLUDGE, 

I.  Vahidi. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

12,  No  3,  p21 1-212,  May  1958. 

Descriptors:   Colloids,   Water  treatment,  Sludge 

treatment,  Sludge  digestion. 

Identifiers:  'Alum  recovery,  Alum  sludge. 

Trivalent  metallic  ions  such  as  Al  +  3  and  Fe  +  3 
neutralize  negatively  charged  colloids  causing  par- 
ticles to  coalesce.  The  dumping  of  alum  sludge  on 
land  makes  it  worthless  for  agricultural  purposes. 
Fundamental  research  is  aimed  at  studying  the 
sludge  nature  and  the  way  the  coagulant  is  found 
to  coagulated  water.  The  method  of  investigation 
includes:  study  of  nature  and  quantity  of  sludge 
produced  in  water  treatment  plants;  treatment  of 


wet  sludge  obtained  by  biological  methods  such  as 
aerobic  digestion  and  anaerobic  digestion  followed 
by  aerobic  digestion;  and  chemical  treatment  of 
oxidation  followed  by  extraction  with  acid. 
Planned  laboratory  testing  to  aid  in  the  control  of 
digestion  and  alum  recovery  are:  fixed  and  volatile 
solids  analyses  on  raw  sludge  and  digestor  sam- 
ples; pH;  A12  03  determination  by  gravimetric 
method  following  acidification  and  paper  filtration 
of  sludge;  and  spectrophotometric  analysis  of  iron. 
Preliminary  tests  show  anaerobic  digestion  of 
alum  sludge  improves  alum  recovery  operations. 
(See  also  W72-10137)  (Nardozzi-AWWARF) 
W72-10136 


RECOVERY  OF  WATERWORKS  SLUDGE  -  II, 

I.  Vahidi. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

12,  No  7,  p491-492,  November  1958. 

Descriptors:  'Digestion,  Anaerobic  conditions, 
Aeration,  Water  purification,  Water  treatment, 
Sludge  disposal,  Sludge  treatment,  Sludge 
digestion. 

Identifiers:  'Alum  recovery,  Aluminum  hydrox- 
ide. 

Water  purification  sludge  can  either  be  dewatered, 
dried,  and  disposed  of  cheaply  or  the  coagulant 
can  be  reclaimed  for  reuse  with  final  disposition  of 
the  sludge  commercially  if  a  market  can  be  found. 
Raw  sludge  at  the  Thockley  Filtration  Plant  is 
slightly  alkaline  and  odorous  following  the 
establishment  of  anaerobic  conditions  in  lagoons. 
The  sludge  contains  organic  matter,  humic  acid, 
aluminum  hydroxide  (40%  A1203),  and  ferric 
hydroxide  (4%  Fe203).  Digestion  was  studied 
using  2-liter  batch  samples  of  raw  sludge  and  2- 
liter  samples  of  digested  sludge.  The  digested 
sludge  is  treated  with  H2S04  with  the  mixture  fil- 
tered through  paper.  Recovered  alum  data  are 
tabulated.  Laboratory  work  showed  anaerobic 
digestion  of  alum  sludge  improved  alum  recovery. 
A  potentially  applicable  solution  is  the  aeration  of 
the  sludge  in  the  presence  of  certain  bacteria  spe- 
cies. (See  also  W72-10136)  (Nardozzi-AWWARF) 
W72-10137 


PROBLEMS  IN  DISPOSAL  OF  SLUDGE  AND 
WASHWATER  FOR  CONNECTICUT  WATER 
FILTRATION  PLANTS, 

Connecticut  Dept.  of  Health,  Hartford. 

F.  O.  A.  Almquist. 

Journal  New  England  Water  Works  Association, 

Vol  60,  No  4,  p344-358,  December  1946.  1  fig,  2 

tab. 

Descriptors:   'Lagoons,   'Waste  dilution,   Water 
purification,   'Water  treatment,  Sludge  disposal, 
Connecticut,  Waste  dilution,  'Settling  basins. 
Identifiers:  'Filter  washwater. 

Data  are  reviewed  from  sludge  analysis  at  purifica- 
tion facilities,  and  discussed  plant  problems  and 
possible  remedies  to  control  filter  washwater  and 
sedimentation  basin  sludge  discharges.  Physical 
and  chemical  sludge  data  are  tabulated  and  bac- 
teriological tests  reported.  Six  treatment  plants 
using  alum  coagulants  found  different  sludge  han- 
dling solutions.  Three  plants  lagooned  this  waste 
and  decanted  the  supernatant.  Sludge  drying  beds 
with  4  inch  underdrains  topped  by  graded  gravel 
and  sand  dewatered  filter  washwater  and  basin 
sludge  at  one  utility.  One  plant  discharged  wash- 
water  to  a  meadow  while  another  plant  transported 
its  waste  by  pipe  to  a  larger  receiving  stream  for 
dilution.  Eleven  plants  diluted  their  waste.  A  table 
of  practice  in  cleaning  basins  showed 
cleanings/year,  disposal  methods,  complaints,  and 
remarks  for  17  plants.  Remedies  are:  discharge  to 
a  sewerage  system,  dilution  in  streams,  sludge  dry- 
ing beds,  further  research,  lagooning  with  decanta- 
tion,  and  pumping  to  a  reservoir  or  lake.  (Nardoz- 
zi-AWWARF) 
W72-10138 


THE  PITSFORD  TREATMENT  WORKS  OF 
THE  MID-NORTHAMPTONSHIRE  WATER 
BOARD, 

Mid-Northamptonshire  Water  Board  (England). 

J.W.Milne. 

Journal  of  the  Institution  of  Water  Engineers,  Vol 

12,  No  1,  p83-105,  February  1958.  14  fig,  1  tab,  3 

appendices. 

Descriptors:  'Design  data,  'Water  softening,  Cen- 
trifugation,  Costs,  Pumping,  'Water  treatment, 
'Sludge  treatment. 

Identifiers:  'Filter  washwater,  'Basin  sludge, 
Sludge  beds. 

The  treatment  facilities  for  water  softening  an  im- 
pounded water  supply  and  the  pumping  considera- 
tions are  discussed.  The  treatment  site  was  chosen 
for  uniformity  in  slope,  optimization  of  pumping 
operation,  and  placement  from  sludge  treatment 
units.  Design  and  construction  details  are  provided 
for  general  arrangement  of  plant  and  buildings; 
raw  water  pump  house;  chemical  block  reaction 
tanks;  filters  with  automatic  controllers;  filtered 
watertank;  main  pump  house  and  auxiliary  engine 
house;  chemical  handling;  chemical  mixing  and 
feeding;  sterilization  and  stabilization;  output  con- 
trol; and  washwater  and  sludge  disposal.  Two 
93,500  gallon  settling  tanks  are  provided  for  filter 
washwater.  Lime-soda  softening  sludge  from  the 
concentrator  and  washwater  settling  tanks  are 
pumped  to  a  centrifuge.  The  centrifuge  can  handle 
a  10%  sludge  at  2500  gallons/hour  and  produce  a 
40-50%  cake  by  weight  for  landfill.  An  emergency 
sludge  bed  is  provided  in  case  of  electrical  failure 
to  the  centrifuge,  conveyor,  or  shear  pin  of  cen- 
trifuge gear  unit.  Information  is  provided  on  elec- 
tricity supply  and  instruments,  structural  and 
building  details,  and  operating  experience.  Appen- 
dixes are  shown  for  composition  of  main  control 
and  instrument  panel;  motors  required  in  plant 
operation;  and  main  contracts  awarded.  (Nardoz- 
zi-AWWARF) 
W72-10139 


DISPOSAL  OF  WASHWATER   FROM   PURIFI- 
CATION PLANTS, 
H.R.Hall. 

Journal  American  Water  Works  Association,  Vol 
39,  No  12,  pl219-1223,  December  1947.  2  ref. 

Descriptors:  'Sludge  treatment,  Sewers,  Lagoons, 
Legal    aspects,     'Water    treatment,    Maryland, 
'Sludge  disposal,  Waste  identification. 
Identifiers:  Washwater,  Pre-chlorination,  Laurel 
(Maryland). 

Waste  character,  quantity,  effects,  disposal 
methods,  and  legal  difficulties  are  outlined  for 
water  treatment  sludges.  Washwater  turbidities  of 
2000ppm  have  declined  to  50-100ppm  during 
backwash.  A  1-hour  detention  period  can  lower 
turbidity  to  40-50ppm.  Pre -chlorinated  supernatant 
is  practically  free  of  coliform  organisms.  Methods 
to  effectively  determine  BOD  are  not  included  in 
Standard  Methods.  Each  plant  individually  must 
determine  waste  quantity  based  on  sludge 
character.  Wastes  contain  silt  and  chemicals. 
Discharge  to  streams  can  cause  discoloration,  but 
public  health  is  not  jeopardized.  Odors  can 
emanate  from  stored  sludge.  Disposal  methods  in- 
clude: discharge  of  washwater  and  sludge  wastes 
to  streams  without  treatment;  lagooning  of  wash- 
water  and  sludge  with  supernatant  discharged  to 
stream  or  returned  to  the  plant  inlet;  washwater 
and  sludge  to  sewers;  and  pumping  to  a  reservoir. 
Experiments  were  conducted  on  settling  filter 
washwater  and  basin  sludge.  The  City  of  Laurel, 
Maryland,  enjoined  suit  on  an  upstream  facility 
discharging  waste  to  the  river,  charging  quality 
degradation  due  to  sludge  disposal.  The  need  for 
further  definition  of  pollution  effects,  health 
hazard,  and  pre-cblorination  of  washwater  to 
decrease  bacterial  content  was  established.  (Nar- 
dozzi-AWWARF) 
W72-10140 
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TOKYO'S  ASAKA  PURIFICATION  PLANT, 

Tone    River   Waterworks   Construction    Center, 

Tokyo  (Japan). 

H.Fujita. 

Water  and  Sewage  Works,  Vol  14,  No  3,  p73-82, 

March  1967. 12  fig,  1  tab,  7  photos. 

Descriptors:    'Water  purification,   Design   data, 
Construction,   'Water  treatment,   'Sludge  treat- 
ment, Sludge  disposal,  Filtration. 
Identifiers:       'Alum       recovery,       'Washwater 
recovery,  Asaka  (Japan). 

Design  and  construction  data  are  outlined  for  a 
$73.5  million  purification  plant  treating  a  raw 
water  with  normal  turbidity,  10-50  ppm;  COD,  1 
ppm;  and  manganese,  0.1-0.3  ppm.  Features  in- 
clude: space-saving  layout  and  structure;  unique 
sedimentation  basins;  deep-well  underground 
buildings;  huge  pump  installations;  and  superviso- 
ry control  system.  Details  are  provided  on  the  raw 
water  intake  and  conveying  facility;  receiving  well 
and  sedimentation  basins;  rapid  sand  filters;  ad- 
ministration house  and  clear  water  pumping  sta- 
tion; clear  water  reservoirs;  chemical  plant;  power 
supply  installation;  and  washwater  and  sedimenta- 
tion basin  sludge  disposal  system.  Washwater  is 
settled  in  1.2  million  gallon  basin  and  returned  to 
the  receiving  well  by  wash-waste  pumps  to 
recover  26-53  mgd  of  water.  Sedimentation  of 
sludge  is  concentrated  and  dewatered  in  the  plant. 
Sulfuric  acid  is  added  to  the  sludge.  Alum  is 
recovered  for  reuse.  Thickened  inert  material  is 
vacuum  filtered  with  the  cake  used  for  landfill. 
(Nardozzi-AWWARF) 
W72-10141 


LIME  RECOVERY  FROM  WATER  SOFTENING 
SLUDGES, 

Minneapolis  Water  Dept.,  Minn. 

H.H.  Sowden. 

Journal  American  Water  Works  Association,  Vol 

33,  No  4,  p741-748,  April  1941.  2  fig,  3  tab. 

Descriptors:    'Sludge   treatment,   Costs,    'Water 

softening,  'Lime,  Filtration,  Sludge,  Coagulation, 

Sludge  disposal,  'Water  treatment, 

'Demineralization. 

Identifiers:       'Calcining,      Vacuum      filtration, 

Thickening,  Muffle  furnace. 

Experimental  calcining  of  softening  sludge  to 
produce  a  reuseable  lime  product  and  a  method  to 
determine  percent  solids  in  the  sludge  are 
discussed.  Turbid  matter  is  removed  by  alum 
coagulation  in  separate  basins  before  softening. 
Coagulant  aids  interfered  with  vacuum  filtration 
dewatering.  Filtration  rates  of  2010  pounds/sq 
ft/24  hr  were  achieved  on  unconditioned  precipita- 
tor sludge.  A  5%  CaO  solution  increased  dewater- 
ing while  powdered  coal,  carbon  dioxide, 
bentonite,  and  heat  treatment  were  not  effective. 
Savings  are  realized  in  the  purchase  of  new  lime 
and  sludge  disposal  costs.  Tabulations  of  lime 
analyses  are  presented  for  calcination  experi- 
ments. A  2-5%  solids  softening  sludge  from  the 
precipitators  is  thickened  by  natural  subsidence 
and  mechanical  means  to  20-30%  solids.  An  ex- 
perimental vacuum  filter  concentrates  solids  to 
60%.  Air  drying  reduces  moisture  content  to  10%. 
Sludge  is  calcined  in  a  muffle  furnace  at  2000  deg 
F  till  completely  burned.  A  formula,  based  on 
weight  and  volumetric  considerations,  is  derived 
to  determine  percent  sludge  solids.  Excess  lime 
should  be  recovered.  Economic  feasibility  de- 
pends on:  new  lime  cost;  calcining  expenditures; 
and  sludge  disposal  criteria.  (Nardozzi-AW- 
WARF) 
W72-10142 


CONCLUSIONS  AND  RECOMMENDATIONS 
OF  THE  W.  H.  O.  EXPERT  COMMITTEE  ON 
COMMUNITY  WATER  SUPPLY,  GENEVA- 
■1969. 

American  Univ.,  Beirut  (Lebanon).  School  of 
Public  Health. 

Environ  Health.  Vol.  12,  No  2,  p  160-163.  1970. 


Identifiers:  'Conclusions,  Geneva,  Switzerland, 
•WHO  Expert  Committee  on  Community  Water 
Supply,  'Municipal  water,  'Water  supply. 

This  was  the  first  Expert  Committee  to  be  con- 
vened by  WHO  specifically  to  consider  problems 
of  community  water  supply.  Its  composition 
reflected  teaching,  training  and  research  in  en- 
vironmental sanitation,  medicine,  public  health  ad- 
ministration, health  surveillance,  economics,  and 
engineering.  Specific  recommendations  were 
made  for  national  and  international  action  to 
achieve  a  significant  improvement  in  community 
water  supply  programs.— Copyright  1972,  Biologi- 
cal Abstracts,  Inc. 
W72-10208 


ORGANIC  SORPTION  FROM  AQUEOUS  SOLU- 
TION BY  TWO  CLAYS, 

Mellon  Inst.,  Pittsburgh,  Pa. 

M-D  Luh,  and  R.  A.  Baker. 

Proceedings,  Industrial  Waste  Conference,  25th, 

May  5-7, 1970,  p  534-542. 2  fig,  3  tab,  1 1  ref. 

Descriptors:  'Adsorption,  'Clays,  'Elec- 
trochemistry, Kaolinite,  Montmorillonite,  Phenol, 
Anions,  Cations,  Biodegradation,  Centrifugation, 
Filtration,  Hydrogen  ion  concentration, 
Colorimetry ,  Water  treatment. 

Since  small  clay  particles  possessed  of  high  elec- 
tronegative charge  often  carry  over  into  the 
treated  water  in  water  treatment  plants,  the 
question  of  whether  or  not  some  organic  com- 
pounds are  attached  to  the  particles  is  of  con- 
siderable significance  to  the  treated  water  quality. 
The  extents  of  sorption  of  phenol,  m-cresol,  2,4 
dichlorophenol,  m-amino  phenol,  2,4  diamino 
phenol  hydrochloride,  and  sodium  salts  of  valeric 
and  n-hexanoic  acids  onto  sodium  montmorillonite 
and  sodium  kaolinite  were  monitored  as  a  function 
of  time  by  analyzing  the  liquid  phase  for  the  or- 
ganic chemical.  Results  indicated  that  only  m- 
amino  phenol  and  2,4  diamino  phenol  exhibited 
positive  sorption  and  then  only  over  the  acidic  pH 
range.  At  pH  2,  both  are  strongly  sorbed  by  both 
homoionic  clays.  Addition  of  amino  groups  which 
increases  basicity  of  substituted  phenolic  com- 
pounds increases  sorption  potential,  with  sorption 
being  attributed  to  the  charge  attraction  forces 
between  negatively  charged  clay  surface  and  posi- 
tively charged  organic  ions.  Unionized  molecules 
and  organic  anions  were  either  not  sorbed  or  were 
very  weakly  sorbed  because  of  competitive  sorp- 
tion of  the  more  polar  water  molecule  and  repul- 
sive force  between  the  organic  anions  and  clay 
surface.  (llowry-Texas) 
W72-10211 


AWWA  STANDARD  FOR  DISINFECTING 
WATER  MAINS. 

American  Water  Works  Association,  New  York. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  9,  p  1087-1093,  September  1968.  3 
tab,  append.  AWWA  C601-68. 

Descriptors:  'Disinfection,  'Chlorination,  'Stan- 
dards, Conduits,  Water  quality  control,  Testing 
procedures,  Chlorine,  Coliforms,  Water  distribu- 
tion (Applied). 
Identifiers:  Hypochlorites. 

Basic  procedure  under  this  standard  is  to  prevent 
contaminating  materials  from  entering  mains 
under  construction  of  repair,  to  flush  out  those 
that  do  enter,  to  disinfect  any  residual  contamina- 
tion, and  to  test  for  bacteriologic  quality  after  dis- 
infection. New  pipe  must  be  kept  clean  and  dry 
until  installed.  Unless  the  tablet  method  is  used, 
the  main  shall  be  flushed  prior  to  disinfection. 
Either  liquid  chlorine  or  hypochlorites  may  be  ap- 
plied by  continuous  feed,  by  the  slug  method,  or 
by  the  tablet  method.  After  disinfection  for  ap- 
propriate periods,  a  final  flushing  must  bring 
chlorine  residual  levels  to  those  normally  found  in 
the  system.  Bacteriologic  tests  for  coliform 
presence  must  be  satisfactory  before  the  water  is 


placed  in  service.  The  drop  dilution  method  of  ap- 
proximating total  residual  chlorine  is  outlined  in 
the  appendix.  (Weir-AWWARF) 
W72-10355 


BACTERIOLOGY  OF  WATER  PIPES, 

C.  Wilson. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  36,  No  1 ,  p  52-58,  January  1945. 

Descriptors:  Bacteria,  *E.  coli,  'Thiobacillus  fer- 
rooxidans,  'Slimes,  Taste,  Odor,  Color,  Turbidi- 
ty, Impaired  water  quality,  Water  distribution  (Ap- 
plied), Incrustation. 
Identifiers:  'Bacteriology,  Incrusting  colonies. 

The  kinds  and  numbers  of  bacteria  which  exist  in  a 
given  situation  depends  on  the  environment. 
Water  distribution  systems  afford  constantly 
changing  environments,  and  as  a  consequence 
bacterial  forms  differ  from  place  to  place  and  from 
season  to  season.  Most  of  the  bacteria  which  in- 
habit water  pipes  are  attached  forms  which  build 
encrusting  colonies  or  slimes  over  the  walls  of  the 
pipe.  The  types  usually  encountered  are 
Crenothrix,  Beggiatoa,  and  Thiobacillus  thioox- 
idans.  These  bacteria  affect  the  odor,  taste,  color, 
and  turbidity  of  water.  They  may  cause  pipe  corro- 
sion with  the  production  of  tubercules,  and  may 
also  give  rise  to  'red  water'.  (Britton-AWWARF) 
W72-10356 


MAINTENANCE  OF  CHLORINE  RESIDUAL  IN 
THE  DISTRIBUTION  SYSTEM, 

Houston  Water  Dept.,  Tex. 
C.  R.  Harvill,  J.  H.  Morgan,  M.  C.  Hagar,  and  A. 
R.  Todd. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  32,  No  12,  p  1797-1806,  December  1942. 

Descriptors:  'Fouling,  'Chlorination,  Organic 
matter,  Corrosion,  Ammonia,  Bacteria, 
Coliforms,  Chlorine,  Water  distribution  (Applied), 
Taste,  Odor,  Impaired  water  quality,  Disinfection, 
Water  pollution  treatment,  Distribution  systems. 
Identifiers:  'Chloramine,  Crenoforms,  Houston 
(Tex),  Boonville  (Mo),  Bio-fouling,  Wheeling  (W. 
Va.). 

Chlorine  or  chloramine  residuals  must  be  main- 
tained at  appropriate  levels  throughout  the  dis- 
tribution system  to  keep  bacteria  to  a  minimum. 
Chlorine  is  used  to  control  the  crenoform  in 
storage  reservoirs  and  ammonia  is  used  in  an  'am- 
monia-induced breakpoint  chlorination'  to  regu- 
late chlorine  odors  and  tastes.  A  high  bacterial 
count  in  dead  ends  of  the  distribution  system  can 
be  brought  down  by  maintaining  sufficient 
chloramine  residuals.  Prechlorination,  filtering, 
then  post-chlorination  proved  satisfactory  to 
maintain  the  chlorine  residual  necessary  for 
growth  control.  A  routine  sampling  program  is 
necessary.  One  to  two  ppm  is  a  desirable  and  ef- 
fective chlorine  residual.  (Weir-AWWARF) 
W72-10357 


SOIL  BACTERIA  AND  COLOR  PROBLEM  IN 
DISTRIBUTION  SYSTEMS, 

Wilmington  Water  Dept.,  Del. 
H.  T.  Victoreen. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  9,  p429-431,  September  1969.  2 
fig,  10  ref. 

Descriptors:  'Soil  bacteria,  'Water  quality.  Color 

reactions,  Quality  control,  Distribution  systems, 

Turbidity. 

Identifiers:  Nutrient-limited  bacterial  growth. 

The  presence  of  the  genus  Arthrobacter  and  its 
close  relatives  in  the  distribution  system  is  respon- 
sible for  the  accumulation  of  discolored  water 
deposits.  Tests  show  that  this  type  of  bacteria  can 
live  in  a  limited  nutrient  environment.  Growth  rate 
increases  with  increasing  flows  and  temperatures 
and  in  areas  of  high  dechlorination.  The  prime 
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food  source  is  not  known.  Ferrous  iron  strongly 
stimulates  one  type  of  Arthrobacter,  but  has  not 
been  shown  to  be  the  energy  source.  (Britton-AW- 
WARF) 
W72-10358 


AUTOMATION    OF   WATER    ANALYSIS   AND 
ANALYTICAL  PROCESS  INSTRUMENTATION, 

Foxboro  Co.,  Mass. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10359 


PLASTIC  PIPE  AND  WATER  QUALITY, 

National  Sanitation  Foundation,  Ann  Arbor, 
Mich. 

C.  A.  Farish. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61 ,  No  9,  p  480-482,  September  1969. 

Descriptors:  'Plastic  pipes,  'Water  quality,  Pota- 
ble water,  Materials,  Water  works,  Taste,  Odor, 
Public  health,  Safety,  Pressure,  Quality  control, 
Standards,  Toxicity. 

Identifiers:  Polyethylene,  Polyvinyl  chloride 
(PVC),  Acrylonitrile-butadiene-styrene  (ABS), 
Applications,  Public  health  standards,  Physical 
standards,  National  Sanitation  Foundation,  Cer- 
tification, ISO  equation. 

Plastic  pipe,  supported  by  research  and  testing  as 
to  its  safety,  will  not  adversely  affect  the  quality 
of  potable  water.  In  1968,  pipe  and  fittings  used  in 
potable  water  applications  were  primarily 
produced  from  three  basic  materials: 
polyethylene;  polyvinyl  chloride  (PVC);  and 
acrylonitrile-butadiene-styrene  (ABS).  New 
materials  are  being  developed  for  both  cold  and 
hot  water  applications.  The  water  works  industry 
should  insist  that  these  materials  meet  public 
health  standards,  and  sound  engineering  and 
physical  standards  before  they  are  used  in  potable 
water  systems.  Unacceptable  plastic  materials 
may  permit  extraction  of  a  variety  of  chemical  ele- 
ments that  could  be  toxic  or  create  taste  and  odor 
problems.  National  Sanitation  Foundation  pro- 
vides unbiased  certification  of  those  plastics 
which  do  not  adversely  affect  water  quality.  Its 
Standard  No.  14  sets  forth  the  requirements  and 
conditions  to  protect  the  public's  health  and  safety 
concerning  the  use  of  plastics  in  potable  water  ap- 
plications. The  pressure  ratings  of  the  NSF-listed 
pipe  are  calculated  by  the  use  of  the  ISO  equation. 
(Andrews-AWWARF) 
W72-10360 


COMPUTERIZED  OPERATION  OF  DISTRIBU- 
TION SYSTEMS, 

San  Antonio  City  Water  Board,  Tex. 
R.  P.  Van  Dyke. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  62,  No  4,  p  234-240,  April  1970. 6  fig. 

Descriptors:  'Instrumentation,  'Remote  control, 
Telemetry,  Analytical  techniques,  Data  collec- 
tions, Monitoring,  Control  systems,  Automatic 
control,  Electronic  equipment,  Computers,  Dis- 
tribution systems. 
Identifiers:  San  Antonio  (Tex). 

When  anticipating  the  installation  of  automatic 
remote  control  equipment  in  distribution  systems, 
attention  must  be  given  to  potential  personnel 
problems  arising  from  retraining,  shifting  or 
releasing  workers,  and  salary  changes,  as  well  as 
to  choice  of  a  system  appropriate  to  the  needs  of  a 
particular  water  facility.  In  San  Antonio,  a  process 
control  computer  permits  a  single  operator  to 
manage  both  the  water  distribution  system  and  a 
large  heating  and  cooling  facility.  The  computer 
monitors  128  points  in  the  system  with  capacity  to 
monitor  double  that  many  as  expansion  occurs. 
One  typewriter  records  hourly  logs;  a  second 
records  alarm  messages,  off-normal  readings.  The 
pressure  and  level  transmitting  stations  are 
packaged  units.  (Weir-AWWARF) 
W72-10361 


LOSS  IN  CAPACITY  OF  WATER  MAINS, 

Los  Angeles  Dept.  of  Water  and  Power,  Calif. 
E.  S.  Mamrelli,  L.  Streicher,  H.  W.  Tracy,  J.  W. 
Trahern,  and  F.  O.  Waters. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  10,  p  1293-1312,  October  1962.  13 
fig,  6  ref . 

Descriptors:  'Corrosion  control,  'Linings,  Con- 
duits, Corrosion,  Coatings,  Flow,  Cleaning, 
Chlorination,  Disinfection,  Chemical  reactions, 
Bacteria,  Construction  materials,  Test 
procedures,  Hazen-Williams  equation. 
Identifiers:  'Tuberculatum. 

Loss  in  carrying  capacity  resuls  from  various 
causes.  Biological  growths  can  be  controlled  by 
using  appropriate  chlorine  dosages.  Silting  may  be 
removed  by  increasing  velocity  or  scouring  with 
stiff  brushes.  Incrustation  occurs  in  hard  waters  at 
favorable  temperatures  and  may  be  controlled  by 
softening  the  water  or  lowering  its  pH  content. 
Corrosion  is  the  most  common  cause  and  may  be 
kept  to  a  minimum  by  avoiding  direct  coupling  of 
dissimilar  metals  or  by  altering  the  physical, 
biological,  and  chemical  properties  of  the  water. 
Mechanical  cleaning  followed  by  cement-mortar 
lining  is  the  most  satisfactory  method  of  reha- 
bilitating water  mains.  The  most  economical  new 
mains  are  of  tar-coated  metal,  asbestos-cement 
and  concrete,  and  factory  cement-mortar-lined 
cast-iron  and  steel.  Flow  tests  are  required  to 
determine  C  values  (the  C  factor  of  the  Hazen- 
Williams  formula).  (Weir-AWWARF) 
W72-10362 


EFFECT  OF  FLOW  RATE  ON  CARBON 
FILTER  PERFORMANCE, 

Montgomery  (James  M.)  Consulting  Engineers, 
Inc.,  Pasadena,  Calif. 
C.  A.  Rambow. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  55,  No  8,  p  1037-1043,  August  1963.  6  fig, 
4  ref. 

Descriptors:   'Water  treatment,   'Activated  car- 
bon, 'Insecticides,  'Flow  rates,  Filters,  Adsorp- 
tion, DDT. 
Identifiers:  Carbon  filters. 

Tests  were  performed  to  determine  the  effects  of 
adsorbate  concentration  and  flow  rate  upon  the 
adsorption  of  fluorescein  and  DDT  from  water  by 
activated  carbon.  Fluorescein  concentrations  were 
measured  photometrically,  and  DDT  was  deter- 
mined by  labelling  with  CI 4.  The  percentage  of  ad- 
sorbate removed  by  the  carbon  increased  as  either 
the  adsorbate  concentration  or  the  flow  rate 
decreased.  In  terms  of  amount  of  adsorbate 
recovered  per  unit  time,  high  flow  rates  are  ad- 
vantageous. For  a  given  adsorbate  concentration 
and  flow  rate,  the  percentage  adsorbed  decreases 
with  time  as  the  amount  of  adsorbate  in  the  carbon 
filter  increases.  (Bean-AWWARF) 
W72-10363 


CONTROL  OF  FREE  RESIDUAL  CHLORINE 
BY  AMMONIATION, 

Brantford  Public  Utilities  Commission  (Ontario). 
D.B.Williams. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  55,  No  9,  p  1 195-1205,  Sept.  1963. 

Descriptors:     'Water    treatment,    'Chlorination, 

'Ammonia,  Odor,  Hydrogen  ion  concentration, 

Monitoring. 

Identifiers:  'Free  residual  chlorine,  'Chloramines, 

Sulfur  dioxide. 

Application  of  0.15  ppm  NH3  for  each  1  rng/1  of 
HOCL  will  theoretically  disintegrate  the  HOCL. 
In  practice  this  ratio  has  been  found  to  be  from  1 
to  6.7  to  1  to  8.1.  Excessive  application  must  be 
avoided  since  it  will  convert  the  free  residual  to 
amines.  This  method  is  used  for  dechlorination  at 
the  Brantford  Ontario  Plant.  This  method  is  more 
easily  accomplished  on  an  operating  basis  than  is 
dechlorination  by  sulfur  dioxide.  It  should,  how- 


ever, be  controlled  by  continuous  monitoring  of 
the  chlorine  residual  by  amperiometric-type 
residual  recorders.  Nitrogen  trichloride,  so 
troublesome  in  the  Brantford  plant  and  so  closely 
guarded  against  by  the  use  of  sulfur  and  ammonia, 
is  no  longer  a  problem.  This  method  only  destroys 
free  chlorine-not  dichloramine  or 

monochloramine-therefore  it  may  not  be  used  ex- 
cept after  prechlorination  application  to  produce 
free  chlorine  residuals.  The  pH  and  mineral 
characteristics  have  no  effect  on  the  reactions. 
(Bean-AWWARF) 
W72-10364 


OPERATING  EXPERIENCE  WITH  STEEL 
TANKS, 

Marin  Municipal  Water  District,  Corte  Madera, 
Calif. 

W.  R.  Seeger. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  54,  No  10,  p  1221-1231,  October  1962.  1 
fig,  2  tab,  1  ref. 

Descriptors:  'Steel  structures,  'Maintenance, 
Structural  design,  Reservoir  storage,  Coatings, 
Spraying,  Corrosion  control,  Construction  materi- 
als. 

Identifiers:  Marin  Municipal  Water  District 
(Calif). 

Steel  tanks  such  as  those  used  in  the  Marin  Mu- 
nicipal Water  District  are  earthquake-resistant  and 
can  be  automatically  welded  in  the  field.  Other  im- 
provements are  safer  spiral  stairways  for  better 
access,  a  section  of  screening  under  the  roof  for 
ventilation,  debris  catchers,  under  gaging  plat- 
forms, and  steel  pipe  columns.  Tank  floor  plates 
are  protected  by  preparation  of  a  uniformly  oiled 
sand  pad  which  can  be  treated  again  as  necessary. 
Upper  portions  of  the  tanks'  interior  surface  are 
subject  to  temperature  changes  and  constant 
wetting  and  drying.  Cold-applied  coal-tar  base 
solution  has  provided  superior  coating  to  hot-ap- 
plied coal-tar  enamel.  A  zinc  chromate  primer 
under  two  coats  of  a  metal-protective  finish  pro- 
vides excellent  exterior  protection.  A  painting  cost 
breakdown  is  given.  (Weir-AWWARF) 
W72-10365 


LEGAL   ASPECTS   OF   CROSS   CONNECTION 
INSPECTIONS, 

Washington  Univ.,  Seattle.  Bureau  of  Governmen- 
tal Research  and  Services. 
E.H.Campbell. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol 61,  No  8,  p  409-412,  August  1969.  11  ref. 

Descriptors:  'Legal  aspects,  Administrative  deci- 
sions, Building  codes,  On-site  investigations,  Judi- 
cial decisions,  Water  pollution  control,  'Inspec- 
tion, Distribution  systems. 
Identifiers:  Liability,  Cross  connections. 

Liability  for  water  contamination  rests  with  the 
municipal  utility.  Cross-connections  are  the  prin- 
cipal causes  and  routine  inspections  and  adequate 
records  of  these  inspections  are  essential  in  con- 
trolling cross  connections.  Access  for  inspections 
is  a  problem.  Recent  legal  interpretations  are 
discussed.  A  successful  cross-connection  program 
must  be  tempered  with  good  management  and  an 
awareness  of  the  liability  incurred  by  the  mu- 
nicipal system.  (Weir-AWWARF) 
W72-10366 


REPLACEMENT  OF  WATER  DISTRIBUTION 
MAINS. 

American  Water  Works  Association,  New  York. 
Task  Group  2850D. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  9,  p417-422,  September  1969.  1 
tab,  44  ref,  append. 

Descriptors:  'Corrosion,  'Water  qual  ity,  Costs, 
Hazen-Williams  equation,  Distribution  systems, 
'Conduits. 
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Identifiers:  Replacement,  Capacity,  Leakage,  Ser- 
vice, Liability,  Hazen-Williams  friction  coeffi- 
cient. 

Water  distribution  mains,  if  designed  and  con- 
structed properly  and  protected  against  corrosion, 
will  last  indefinitely.  Age  alone  does  not  determine 
the  replacement  criteria  for  water  mains.  The  in- 
vestigation is  limited  to  the  economical  replace- 
ment of  smaller  cast-iro  and  asbestos-cement  pipe. 
Objectionable  conditions  in  a  main,  which  are  hard 
to  identify  and  locate,  generally  are  categorized  in 
a  discussion  of:  inadequate  capacity,  adverse  ef- 
fect on  water  quality,  permissible  leakage,  and 
structural  inadequacy.  It  is  difficult  to  determine 
the  liability  of  a  water  utility  for  damages  caused 
by  water  escaping  from  water  distribution  mains. 
Conditions  of  mains  could  be  monitored  by 
periodic  inspections  for  leakage  or  through  a 
system  of  reporting  repairs  and  their  cost.  In 
general,  a  main  should  be  replaced  whenever  the 
annual  cost  of  maintaining  and  repairing  a  distribu- 
tion main  exceeds  the  annual  cost  of  a  new  main, 
or,  where  economical  repairs  cannot  provide  the 
required  capacity,  prevent  the  degradation  of 
water  quality,  ensure  the  safety  of  persons  and 
property,  and  ensure  the  continuity  of  service. 
(Andrews-AWWARF) 
W72-10367 


DISEASE   DUE   TO   'NONPATHOGENIC*   BAC- 
TERIA, 

South  Tahoe  Public  Utility  District,  South  Lake 
Tahoe,  Calif. 
R.  L.  Culp. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  3,  p  157,  March  1969.  2  ref. 

Descriptors:  'Bacteria,  'Impaired  water  quality, 
•Soil  bacteria,  Water  quality,  Water  distribution 
(Applied),  Water  quality  control,  Chlorination, 
Public  health,  Water  pollution  control,  Pathogenic 
bacteria,  E.  coli,  Pseudomonas,  Human  diseases. 
Identifiers:  'Gram-negative  bacteria. 

Gram-negative  bacteria  such  as  E.  coli  and  P.  aeru- 
ginosa can,  under  certain  conditions,  become 
pathogenic  to  man-especially  to  young  infants  and 
premature  babies.  The  advent  of  sulfonamides  and 
antibiotics  has  broadened  the  range  of  conditions 
within  which  these  bacteria  may  act  as  pathogens. 
Water  supplies  can  be  made  and  kept  free  of  all 
Gram-negative  bacteria  by  chlorination  of  all 
water  supplies,  the  covering  of  all  finished  water 
storage  reservoirs,  filtration  of  all  surface  waters, 
continuous  monitoring  and  recording  of  chlorine 
residuals  and  turbidity  in  finished  water,  and 
elimination  of  cross  connections  to  water  distribu- 
tion systems.  (Britton-AWWARF) 
W72-10368 


EFFECT  OF  CALCIUM  BICARBONATE  ON 
DISINFECTION  BY  HALOGENS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

L.  W.  Kuzminski,  T.  H.  Feng,  and  C.  C.  Liu. 
Journal    of    the    Sanitary    Engineering    Division, 
ASCE,  Paper  8722,  Vol  98,  No  SA1,  p  229-2146, 
Feb.  1972.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Water  treatment,  Water  quality, 
Public  health,  Bacteria,  'Disinfection,  Halogens, 
'Calcium  carbonate,  Inorganic  compounds, 
Hydrogen  ion  concentration,  Temperature. 

Inorganic  entities  comprise  a  significant  portion  of 
chemicals  in  water  and  their  effects  upon  the  disin- 
fection process  should  be  fully  evaluated.  This  in- 
vestigation was  undertaken  to  determine  possible 
effects  of  various  inorganic  chemical  additives  in 
water  on  the  efficacy  of  disinfection  by  halogens. 
The  chemical  used  was  calcium  bicarbonate. 
Halogen  concentrations  were  on  an  equal 
equivalent  weight  basis.  The  test  micro-organism 
was  Escherichia  coli.  The  exposure  substrate  was 
cold  sterile  distilled  water  to  which  appropriate 
quantities  of  calcium  bicarbonate  were  added.  All 
bacterial    exposures    to    disinfectant    were    per- 


formed at  pH  values  5.0  and  7.0  and  a  temperature 
of  2-3C.  Bacterial  death  kinetics  are  presented  in 
comparisons  of  varying  additive  conditions  for 
each  halogen  and  also  for  constant  additive  condi- 
tions for  all  halogens  used.  A  hampering  effect  of 
calcium  on  the  disinfection  efficacy  of  chlorine, 
bromine  and  iodine  was  found.  (Bean-AWWARF) 
W72-10370 


SILICATE  AS  FE,  MN  DEPOSITION  PREVEN- 
TATIVE IN  DISTRIBUTION  SYSTEMS, 

Ontario  Water  Resources  Commission,  Toronto. 
F.  J.  Dart,  and  P.  D.  Foley. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  64,  No  4,  p  244-249,  April  1972.  4  fig,  4 
tab,  4  ref. 

Descriptors:    'Water    treatment,    Public    health, 
Sanitary  engineering,  'Iron,  'Silicates,  'Distribu- 
tion   systems,    'Corrosion,    Chlorination,    Man- 
ganese, Filtration,  Anion  exchange. 
Identifiers:  'Sodium  silicate. 

Application  of  sodium  silicate  with  chlorination 
has  become  a  useful  standard  procedure  for  the 
prevention  of  iron  deposition  in  at  least  a  dozen 
Ontario  well-water  systems.  Although  up  to  1.3 
mg/1  iron  have  been  treated  with  a  maximum  of  up 
to  6.2  mg/1  silica,  no  disadvantage  of  the  technique 
so  far  has  been  demonstrated.  In  fact,  evidence  of 
side  benefits,  such  as  main  cleaning  and  corrosion 
control,  has  been  indicated.  A  simple  filtration  test 
is  used  to  determine  whether  the  metal  ion 
sequestering  in  treated  water  has  been  successful. 
The  method  may  also  be  applicable  to  other 
sequestering  agents  such  as  the  polyphosphates. 
The  removal  of  silicate-stabilized  iron  can  be  ef- 
fected by  the  addition  of  a  small  amount  of  addi- 
tional ferric  ion  and  standard  sand  filtration.  The 
iron-silicate  complex  also  appears  to  be  a  strong 
negative  ion,  as  judged  by  its  adsorption  by  even  a 
weak  base  anion-exchange  resin.  Possible  occur- 
rence of  the  iron-silicate  couples  in  natural  waters 
where  standard  filtration  is  effective  in  ion 
removal  is  suggested.  Much  work  remains  to  be 
done  with  respect  to  manganese  treatment.  This 
could  be  developed  in  parallel  with  theiron  treat- 
ment investigations.  (Bean-AWWARF) 
W72-10371 


DETECTING  TASTE  AND  ODOR  IN  DRINKING 
WATER, 

Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemis- 
try; and  Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of 
Biology. 

I.  H.Suffet,  andS.  Segall. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  9,  p605-608,  September  1971.  1 
tab,  32  ref. 

Descriptors:  'Taste,  'Odor,  'Potable  water, 
'Water  quality,  Organoleptic  properties,  Water 
pollution  effects,  Biological  properties,  Chemical 
properties,  Organic  compounds. 
Identifiers:  Threshold  odor  number,  Threshold 
odor  concentration,  Carbon  adsorption  method, 
Liquid-liquid  extraction. 

Drinking  water,  even  when  physiologically  safe, 
must  be  free  of  tastes  and  odors  if  it  is  to  be  ac- 
ceptable by  the  populace.  Tastes  and  odors  in 
water  supplies  will  increase  in  the  future.  Criteria 
for  the  development  of  drinking  water  standards 
for  trace  organics  are  presented.  Organic  com- 
pounds are  the  main  cause  of  organoleptic  proper- 
ties in  water  supplies.  These  organics  may  also 
have  toxic  effects.  Both  threshold  odor  number 
(TON)  and  threshold  odor  concentration  (TOC) 
concepts  are  used  to  quantify  odors.  The  analyti- 
cal isolation  techniques  that  have  been  considered 
for  taste-and-odor  study  of  water  include:  distilla- 
tion, carbon  adsorption  method  (CAM),  liquid- 
liquid  extraction  (LLE),  and  freeze  concentration. 
The  phenomena  of  taste  and  odor,  and  the  means 
of  quantifying  them  are  not  satisfactorily  un- 
derstood. Water-quality  problems  may  be  better 
understood  if  an  interdisciplinary  approach  involv- 


ing experts  from  different  disciplines  were  utilized 
by  a  water  department.  (Andrews-AWWARF) 
W72-10372 


CROSS-CONNECTION  CONTROL  AT  LOS  AN- 
GELES, 

Los  Angeles  Dept.  of  Water  and  Power,  Calif . 
E.  J.  Havlina,  and  J.  F.  Wickser. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  7,  p804-808,  July  1968. 

Descriptors:  'Water  pollution  control,  Standards, 
Water  distribution  (Applied),  Water  quality,  In- 
spection, Path  of  pollutants,  'Water  quality  con- 
trol. 

Identifiers:  Cross  connections,  Backflow, 
Backflow  prevention,  Los  Angeles  (Calif). 

Cross-connection  inspection  began  in  Los  Angeles 
in  1933.  Since  then,  the  program  has  expanded  to 
include  the  harbor  areas,  military  contract  users, 
and  all  hospitals.  Since  1953,  the  emphasis  has 
been  on  protecting  the  public  water  system,  rather 
than  correcting  customers'  in-plant  water  systems. 
The  degree  of  hazard  to  the  public  supply  from  the 
customer's  system  determines  whether  he  will  be 
required  to  install  air-gap  separation  or  a  reduced 
pressure  principle  backflow  prevention  device 
(high  degree  of  hazard)  or  a  double  check  valve 
backflow  prevention  device  (lower  degree  of 
hazard)  at  service  connection  points.  These 
devices  must  be  regularly  tested  by  licensed 
testers.  (Weir-AWWARF) 
W72-10373 


DETERIORATION  OF  WATER  QUALITY  IN 
DISTRIBUTION  SYSTEMS, 

Illinois  State  Water  Survey,  Urbana. 
T.  E.  Larson. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  58,  No  10,  pl307-1316,  October  1966.  2 
tab  7  ref. 

Descriptors:  'Water  quality,  'Water  quality  con- 
trol, 'Distribution  systems,  Biodegradation, 
Chemical  degradation,  Water  treatment,  Materi- 
als, Corrosion,  Construction,  Design,  Main- 
tenance, Iron  oxides,  Slime,  Management,  Color 
chemical  reactions.  Mud. 

Identifiers:  Alum,  Manganese  dioxide,  Tubercula- 
tum. 

The  deterioration  of  water  quality  occurs  between 
the  treatment  plant  and  the  household  tap.  The  ob- 
servable effects  of  the  many  types  of  deterioration 
are  numerous.  The  major  problems  of  deteriora- 
tion should  be  found  primarily  in  old  segments  of 
the  distribution  system.  These  segments  suffer 
from  the  presence  of  mud,  alum,  iron  oxide,  man- 
ganese dioxide,  slime  deposits,  or  corrosion.  Aside 
from  disorders  of  age,  disorders  of  quality  control 
that  are  either  biologic  or  chemical  take  place. 
Usually  a  plan  is  developed  to  deliver  quality 
water  to  the  consumer.  Such  plans  frequently  fail 
because  inadequate  attention  is  given  to  proper 
design,  construction,  use,  maintenance,  and 
management.  Treatment  practices  produce  quality 
water  at  the  plant  outlet.  However,  they  are  in- 
adequate to  overcome  deterioration  in  the  distribu- 
tion system.  Rehabilitation  of  the  old  segments  or 
new  additions  to  the  distribution  system  should  be 
made  with  the  best  material  available.  Quality 
product  cannot  be  obtained  from  low  quality 
materials  and  personnel.  (Andrews-AWWARF) 
W72-10374 


CROSS-CONNECTION  CONTROL  PROGRAM, 

Seattle  Dept.  of  Water,  Wash. 
J.  C.  Ramey,  and  N.  R.  Angvik. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  2,  p213-220,  February  1968.  1  tab, 
7  ref. 

Descriptors:  Quality  control,  'Water  treatment, 
'Water  quality  control,  Distribution  systems, 
•Water  pollution  control,  Potable  water,  Pressure. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration — Group  5F 


Identifiers:  Cross-connection  control,  Backflow, 
Air  gap  separation. 

Through  proper  treatment,  safe  and  potable  water 
supplies  can  be  obtained  from  grossly  con- 
taminated raw  water.  Because  of  inadequate  con- 
trols of  cross-connections  between  potable  water 
supplies  and  sources  of  pollution,  water  quality 
deteriorates  as  it  is  transported  and  delivered  to 
the  consumer.  Legally  it  is  the  responsibility  of  the 
water  purveyor  to  see  that  the  water  is  protected 
from  its  source  of  supply  to  the  point  of  use.  Every 
public  water  supply  system  should  have  a  cross- 
connection  control  program.  Adequate  positive 
pressure  in  the  water  mains  protects  against 
backflow  due  to  back-siphonage.  Air  gap  separa- 
tion and  mechanical  backflow  preventing  devices 
are  used  to  control  backflow  problems.  Public 
awareness  is  essential  to  the  success  of  a  cross- 
connection  control  program.  Data  related  to  cross- 
connection  control  programs  for  the  period  1945- 
1965  are  presented.  Also  presented  are  Seattle's 
problems  as  to  its  development,  enforcement,  and 
implementation  of  its  cross-connection  control 
program.  (Andrews-AWWARF) 
W72-10375 


CONTROL  OF  CORROSION  IN  WATER 
SYSTEMS, 

Electro  Rust-Proofing  Corp.,  Belleville,  N.J. 
J.  A.  Lehmann. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  56,  No  8,  pl009-1018,  August  1964. 7  fig. 

Descriptors:  'Corrosion  control,  'Anodes, 
•Cathodes,  *Cathodic  protection,  Pipes,  Deteri- 
oration, Electrolytes,  Electrolysis,  Rusting, 
Materials. 

Identifiers:  Impressed  current,  Dry  cell  concept, 
Galvanic  systems. 

Because  of  today's  high  cost  of  materials  and 
labor,  engineers  should  use  every  means  available 
to  prevent  material  waste  through  corrosion.  The 
dry  cell  concept  is  used  to  explain  the  corrosion 
reaction.  The  corrosion  cell  begins  to  function 
once  an  electric  potential  is  established  through 
editor:  different  metals  in  the  same  electrolyte,  a 
single  metal  with  variations  of  dissimilarities  in 
composition,  or  the  same  or  different  metals  ex- 
posed to  heterogeneous  environments.  Coirosion 
control  can  be  achieved  by:  electrically  insulating 
the  anode  from  the  cathode,  insulating  of  structure 
from  electrolyte,  treatment  of  electrolyte,  use  of 
nonmetallic  materials,  or  cathodic  protection.  Gal- 
vanic anode  and  impressed-current  systems  are 
used  to  control  corrosion.  The  parameters  used  in 
choosing  and  designing  the  proper  protective 
system  are  discussed.  Recent  developments,  such 
as  the  development  of  automatic  potential  control 
system  and  new  anode  materials,  have  made  the 
cathodic  protection  more  economical  and  effec- 
tive in  preventing  waste  through  corrosion.  (An- 
drews-AWWARF) 
W72-10376 


VALUE  AND  LIMITATIONS  OF  CHLORINE 
RESIDUALS  IN  DISTRIBUTION  SYSTEMS, 

Public  Health  Service,  Washington,  D.C.  Div.  of 
Sanitary  Engineering  Services. 
H.  A.  Faber,  J.  R.  Baylis,  N.  H.  Kuehn,  Jr.,  M.  P. 
Crabill,  and  E.  J.  Umbenhauer. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  51,  No  2,  p215-233,  February  1959.  9  tab, 
lfig,4ref. 

Descriptors:  "Chlorine,  'Coliforms,  'Water  pollu- 
tion treatment,  'Disinfection,  Water  distribution 
(Applied),  Bacteria,  Organic  matter,  Water  quality 
control,  Standards,  District  of  Columbia. 
Identifiers:  Chicago  (111),  Indianapolis  (Ind),  El 
Paso  (Tex). 

Maintenance  of  chlorine  residuals  throughout  the 
distribution  system  helps  safeguard  against  con- 
tamination caused  by  negative  pressure,  leaks,  and 
other  conditions.  Residual  chlorine  does  not  affect 


iron  pipe  but  may  increase  the  corrosion  of  brass 
pipe.  High  water  temperatures  sometimes  prevent 
residuals  from  reaching  far  ends  of  the  system. 
Samples  under  these  conditions  show  higher 
coliform  counts.  A  survey  of  thirty  plants  shows  a 
use  of  an  average  chlorine  dosage  of  4.28  ppm  in 
prechlorination  and  1.30  ppm  in  postchlorination, 
and  general  agreement  on  the  value  of  chlorine  for 
eliminating  coliforms.  An  NAS-NRC  study  con- 
cluded that  a  standard  for  chlorine  residuals  would 
not  be  desirable  for  the  military  services  and 
would  not  replace  good  design,  construction,  and 
supervision,  but  it  acknowledged  that  residuals  are 
useful  under  many  conditions.  (Weir-AWWARF) 
W72-10377 


ECONOMIC  EVALUATION  OF  TYPICAL 
WATER  WORKS  TELEMETERING  SYSTEMS, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 
E.  B.  Cobb,  J.  Daneker,  W.  E.  Nusbaum,  R. 
Barrow,  and  G.  D.  Muller. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  55,  No  10,  pl297-1331,  October  1963.  3 
tab,  1  fig. 

Descriptors:  'Telemetry,  Remote  sensing,  'Data 
transmission,  Electronic  equipment,  Instrumenta- 
tion, 'Cost  analysis. 

Identifiers:  Monroe  County  Water  Authority 
(Rochester,  N.Y.),  Milwaukee  (Wis),  Fort  Worth 
(Tex). 

Representatives  of  various  water  supply  systems 
have  developed  estimates  of  costs  involved  in 
establishing  telemetering  devices.  Initial  costs 
cover  the  equipment  to  monitor  each  of  selected 
functions,  installation  charges,  and  new  telephone 
lines.  Annual  operating  costs  involve  power,  rental 
of  telephone  lines,  equipment  failures,  preventive 
maintenance  routines,  and  a  spare  parts  inventory. 
Considerations  in  shifting  to  telemetering  include 
the  advantages  of  reliability,  better  control,  and 
flexibility,  the  requirement  for  fewer  personnel 
but  better  paid  personnel,  acceptance  of  a  supplier 
service  contract  or  training  a  maintenance  techni- 
cian. One  part  of  the  discussion  briefly  describes 
types  of  telemetering  equipment.  (Weir-AW- 
WARF) 
W72-10378 


MAIN  DISINFECTION  METHODS  AND  OBJEC- 
TIVES, 

Indianapolis  Water  Co.,  Ind. 

R.  J.  Becker,  J.  R.  Rossum,  and  H.  B.  Russelmann. 
Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  2,  p79-84,  February  1969.  3  fig,  2 
ref. 

Descriptors:  'Disinfection,  'Chlorine,  'Water  pol- 
lution treatment,  'Conduits,  Chlorination,  Califor- 
nia, Construction,  Impaired  water  quality,  Water 
distribution  (Applied). 
Identifiers:  Indianapolis  (Ind),  Tablet  disinfection. 

For  disinfecting  new  mains,  two  150  lb.  chlorine 
cylinders,  a  gasoline  engine,  and  other  com- 
ponents are  mounted  on  a  trailer  operated  by  a 
three-man  crew.  Strong  chlorine  solution  of  100 
ppm  is  maintained  in  new  mains  for  48  hours,  fol- 
lowing which  mains  are  flushed  until  normal 
residuals  are  recovered.  In  the  tablet  method, 
hypochlorite  tablets  are  glued  to  the  upper  sur- 
faces of  new  pipes  as  they  are  installed.  This  is 
more  convenient  than  chlorine  solutions  and  suc- 
cessfully treats  annular  dead  space  created  by 
couplings.  Current  public  health  goals  for  water 
distribution  systems  are  freedom  from  disease  and 
other  hazards,  and  convenience,  accomplished  by 
storing  and  handling  of  water  pipes  and  appur- 
tenances so  as  to  prevent  contamination,  main 
flushing  to  wash  away  contaminants,  destruction 
of  residual  organisms  by  chlorination.  Presently, 
coliform  measurement  is  a  test  for  effectiveness  of 
disinfection.  (Weir-AWWARF) 
W72-10379 


BIOLOGIC  DEGRADATION  OF  RUBBER 
GASKETS  USED  FOR  SEALING  PIPE  JOINTS, 

Netherlands  Waterworks  Institution,  Rijswijk. 
K.W.H.Leeflang. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  9,  pl070-1076,  September  1968.  3 
fig,  6  ref. 

Descriptors:  Bacteria,  'Construction  materials, 
'Sealants,  Maintenance,  Impaired  water  quality, 
Conduits,  Water  distribution  (Applied), 
'Biodegradation,  Pipes,  Joints  (Connections). 
Identifiers:  'Rubber  gaskets,  Synthetic  com- 
pounds. 

Different  rubber  compounds  were  tested  for  their 
resistance  to  biologic  attack.  Strips  were  immersed 
in  a  basin  through  which  a  slow  and  constant  flow 
of  potable  water  was  maintained.  The  basin  was 
covered  to  prevent  algal  growth  and  kept  at  a  tem- 
perature of  20-25C.  Unchlorinated  groundwater, 
rich  in  nutrients  such  as  phosphates  was  used.  A 
deteriorated  ring  served  as  source  of  infection. 
None  of  the  synthetic  compounds,  including 
nitrile,  neoprene,  ethylene-propylene,  and 
styrene-butadiene  rubber  were  attacked.  The  re- 
sistance of  synthetic  rubber  compounds  was  con- 
firmed. All  natural  rubber  and  synthetic 
polyisoprene  rubbers  were  attacked  in  the  long 
run.  It  was  not  determined  definitely  what  percent- 
age of  natural  rubber  can  be  worked  into  mixed 
compounds  without  loss  of  biologic  resistance. 
(Britton-AWWARF) 
W72-10380 


CLEANING  WATER  MAINS  WITH  FOAM 
PLUGS, 

District  of  Columbia  Dept.  of  Sanitary  Engineer- 
ing, Washington.  Bureau  of  Water  Services. 
H.  M.  Stearn. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  63,  No  7,  p414-415,  July  1971.  4  fig,  2  ref. 

Descriptors:  'Conduits,  'Turbidity,  'Cleaning, 
Water  distribution  (Applied),  Hydrants,  Impaired 
water  quality,  Corrosion,  Costs,  District  of 
Columbia. 

Identifiers:  'Polyurethane  foam  swabs,  Tubercu- 
latum. 

When  calcium-carbonate  and  iron-oxide  deposits 
were  found  to  be  scouring  loose  from  tubercules  in 
unlined  mains  and  discoloring  water,  a  method  of 
foam  swabbing  was  developed  to  clean  the  mains. 
Soft  polyurethane-foam  swabs  weighing  1.4  lb/cu. 
ft.  were  launched  and  recovered  at  hydrants.  Fif- 
teen to  twenty  swabs  were  entered  at  five-minute 
intervals,  traveling  at  2.5  fps,  until  the  water  be- 
hind the  swab  cleared  up  in  less  than  one  minute. 
Costs  were  $102.40/1,000  ft.  of  main  for  labor  and 
$1.40/1 ,000  ft.  for  swabs.  (Weir-AWWARF) 
W72-10381 


PERIODIC  INSPECTIONS  OF  TANKS  AND 
RESERVOIRS, 

Montgomery    (James   M)   Consulting   Engineers, 
Inc.,  Pasadena,  Calif. 
R.C.  Kenmir. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  61,  No  3,  pl45-148,  March  1969. 11  ref. 

Descriptors:    'Reservoir   storage,   'Maintenance, 

Repairing,     Monitoring,     Inspection,     Reservoir 

leakage,  Grouting,  Sealants,  Seepage,  Water  loss, 

Corrosion    control,    Earthquakes,    Groundwater, 

Settlement    (Structural),     Prestressed     concrete, 

Reservoirs. 

Identifiers:  Reservoir underdrains. 

Periodic  inspection  is  important  to  detect  develop- 
ing hazards  and  to  detect  and  correct  structural 
deterioration.  In  general,  reservoirs  should  be  in- 
spected regularly  for  earth  movements,  un- 
derdrain  flow  increase,  leakage,  and  settlement. 
Voids  under  the  lining  should  be  filled  by  grouting. 
Metal  surfaces,  sluice  gates,  and  other  appur- 
tenances and  vents  should  be  checked.  In  addition, 
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Group  5F — Water  Treatment  and  Quality  Alteration 
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earth  embankment  reservoirs  should  be  checked 
for  a  rise  in  phreatic  surface  and  evidence  of 
seepage  or  gophers.  In  concrete  reservoirs  with 
evidence  of  leakage,  sealants  or  membranes 
should  be  used  and  underdrains  may  be  con- 
structed to  counteract  cracking  due  to  hydrostatic 
uplift  Wire  corrosion  is  the  chief  concern  in 
prestressed  concrete  tanks.  Reservoir  roofs  must 
be  guarded  against  storm  damage,  vandalism,  and 
natural  deterioration.  Steel  tanks  must  be  ex- 
amined for  differential  settlement  and  condition  of 
paint.  (Weir-AWWARF) 
W72-10383 


POTABLE-WATER  STORAGE  RESERVOIRS, 
Philadelphia  Water  Dept.  Pa. 
E.  L.  Bean,  R.  L.  Derby,  E.  B.  Evans,  and  W.  J. 
Scott. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  45,  No  10,  pl079-1089,  October  1953.  ap- 
pend. 

Descriptors:  'Reservoir  storage,  'Reservoir  con- 
struction, Reservoir  operation,  Potable  water, 
Water  quality,  Water  distribution  (Applied),  Water 
pollution,  Water  storage,  Water  quality  control, 
Design. 

Identifiers:  'Open  reservoirs,  'Covered  reser- 
voirs. 

A  94.6  per  cent  response  was  received  on 
questionnaires  surveying  attitudes  toward  open 
reservoirs  which  were  sent  to  all  state  and  provin- 
cial engineers  in  the  United  States  and  Canada. 
Respondents  unanimously  preferred  covered 
reservoirs.  Most  felt  it  was  practical  to  recom- 
mend all  future  installations  be  covered,  did  not 
officially  approve  of  open  reservoirs,  felt  they 
should  be  fenced,  and  felt  that  public  recreation 
should  not  be  permitted  around  them.  Open  reser- 
voirs are  subject  to  direct  pollution  from  birds, 
animals,  rodents,  windblown  and  atmospheric 
contaminants,  and  human  pollution,  and  to  in- 
direct pollution  due  to  poor  flow-through  circula- 
tion and  lack  of  treatment  of  influent  and  stored 
water.  Protective  measures  include  location  above 
groundwater  level,  grading,  contamination-proof 
discharge  pipes,  covers,  and  good  management. 
Cleaning  and  subsequent  disinfection  should  be 
carried  out  in  a  manner  to  prevent  contamination 
of  distribution.  (Weir-AWWARF) 
W72-10384 

5G.  Water  Quality  Control 


CHARACTERISTICS  OF  MANURE  ACCUMU- 
LATIONS REMOVED  FROM  OUTDOOR,  UN- 
PAVED,  BEEF  CATTLE  FEEDLOTS, 

Agricultural  Research  Service,  Lincoln,  Nebr. 
For  primary  bibliographic  entry  see  Field  05B . 
W62-09954 


PLASTIC  OIL  BARRIER, 

Esso  Production   Research  Co.,   Houston,  Tex. 
(Assignee). 
T.  W.  Childers. 

U.  S.  Patent  No.  3,653,213,  2  p,  7  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1 ,  p.  44,  April  4,  1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
'Oil  wastes,  Barriers,  Seawater,  Pollution  abate- 
ment, Water  pollution,  Water  pollution  treatment, 
Equipment,  'Plastics,  Separation  techniques. 

A  floatable  plastic  barrier  is  used  to  contain  oil 
spills.  It  is  molded  on-site  in  the  required  shape 
and  secured  to  an  elongated  flexible  section.  The 
flexible  section  is  actually  a  cable  to  which  the  bar- 
rier is  bonded  directly  or  attached  by  clips  as  the 
barrier  and  cable  are  fed  onto  the  water.  The 
plastic  barrier  is  molded  to  a  90  degree  V  shape. 
Vertical  drain  holes  may  be  punched  or  drilled  at 
intervals  along  the  length  of  the  barrier  to  prevent 
splash  from  gathering  in  the  V.  Mooring  lines  may 
be  attached  to  the  barrier  as  needed.  (Sinha-OEIS) 


W72-09792 


OIL  FILM  CONTAINMENT  APPARATUS, 

Esso  Production  Research  Co.,  Houston,  Tex. 
(Assignee). 
L.D.  Woody,  Jr. 

U.  S.  Patent  No.  3,653,214,  3  p,  6  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1 ,  p.  44,  April  4,  1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
•Oil  wastes,  Equipment,  Pollution  abatement, 
Water  pollution,  Water  pollution  treatment,  Bar- 
riers, Wave  action  Separation  techniques. 

The  barrier  consists  of  an  elongated  buoyant  sec- 
tion having  a  trianglular  cross-section  with  the  tri- 
angle having  slightly  rounded  identical  sides.  It  is 
arranged  in  the  water  so  that  a  line  from  the  vertex 
of  the  triangle  perpendicular  to  the  base  coincides 
with  the  water  level.  The  length  of  the  line  is 
several  wave  lengths  in  magnitude  so  that  it  serves 
as  a  dampener  of  wave  amplitude  and  also  to  per- 
vent  oil  from  being  trapped  under  the  buoyant  sec- 
tion and  from  passing  over  it.  (Sinha-OEIS) 
W72-09793 


METHOD  AND  APPARATUS  FOR  CONFINING 
AND  COLLECTING  OIL  LEAKAGE, 

Cerebro-Dynamics,  Inc.,   Oklahoma  City,  Okla. 
(Assignee). 
A.M.Crucet. 

U.  S.  Patent  No.  3,653,215,  4  p,  7  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1 ,  p.  45,  April  4,  1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
'Oil    wastes,    Pollution    abatement,    Equipment, 
Separation    techniques,   Water   pollution,    Water 
pollution  treatment,  'Leakage. 
Identifiers:  'Oil  leakage. 

The  collector  is  in  the  form  of  a  buoyant  ring  with 
an  anchor  ring  suspended  below  the  buoyant  ring 
by  cables.  A  thin,  flexible  wall  or  shield  connects 
the  anchor  ring  with  the  buoyant  ring.  When  the 
collector  is  positioned  over  an  underwater  source 
of  oil  leakage,  the  anchor  ring  is  lowered  until  it 
rests  on  the  underwater  surface  encircling  the 
leak.  The  oil  collects  at  the  surface  of  the  water  in 
the  interior  of  the  ring.  (Sinha-OEIS) 
W72-09794 


OIL  SKIMMING  METHOD  AND  APPARATUS, 

Ocean  Pollution  Control,  Inc.,  Dallas,  Tex.  (As- 
signee). 

H.J.  Fitzgerald. 

U.  S.  Patent  No.  3,653,510,  4  p,  5  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  897,  No.  1,  p.  118,  April  4,  1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
'Oil  wastes,  Equipment,  Pollution  abatement, 
Water  pollution,  Water  pollution  treatment, 
Separation  techniques. 

The  oil  skimming  equipment  consists  of  a  towed 
funnel  assembly,  a  bottom  panel  of  netting,  and  a 
sump  at  the  apex  of  the  funnel  to  receive  the  oil  for 
transfer  to  a  vessel.  The  funnel  assembly  has  a 
flexible  cover  and  side  skirts  of  impermeable  sheet 
material  with  floats  to  keep  the  leading  edge  of  the 
cover  spaced  above  the  surface  of  the  water  so 
that  the  oil  film  will  pass  beneath  it.  The  bottom 
netting  holds  the  side  skirts  projecting  downward 
to  confine  the  oil  laterally,  while  permitting  the 
water  beneath  it  to  escape  freely.  (Sinha-OEIS) 
W 72-09796 


SEWAGE   AND   MUNICIPAL   REFUSE  LIQUID 
PHASE  COKING  PROCESS, 

Texaco,  Inc.,  New  York.  (Assignee). 
H.  V.  Hess,  R.  F.  Wilson,  and  E.  L.  Cole. 
U.  S.  Patent  No.  3,652,405,  3  p,  1  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  4,  p.  1427,  March  18,  1972. 


Descriptors:  'Patents,  'Domestic  wastes,  'Indus- 
trial wastes,  Pollution  abatement.  Separation 
techniques,  Waste  water  treatment,  Water  pollu- 
tion. 

This  process  consists  of  the  following  steps: 
shredding  solid  refuse  from  which  hard  to  reduce 
or  large  particulates  have  been  removed;  slurring 
the  shredded  material  with  a  recycle  stream  of 
water  resulting  from  a  subsequent  coking  step; 
removing  noncombustible  materials  from  the 
resulting  slurry;  mixing  the  slurry  with  sewage 
sludge;  and  coking  the  resulting  mixture  under 
pressure  sufficient  to  prevent  the  vaporization  of 
water  thereby  yielding  grease,  clean  water  and 
clean  coke.  (Sinha-OEIS) 
W72-09803 


POLLUTION  SUCTION  WATER  SWEEPER, 

J.DiPerna. 

U.  S.  Patent  No.  3,651,943,  6  p,  15  fig,  6  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  4,  p.  1322,  March  28, 1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  wastes, 
'Oil  pollution,  Flotsam,  Pollution  abatement, 
Equipment,  Water  pollution,  Water  pollution 
treatment. 

A  floating  vessel  is  provided  with  a  suction  water 
sweeping  apparatus  including  a  swinging  boom. 
The  boom  is  a  suction  swing  pipe  having  a  swivel 
joint  connection  to  an  inlet  pipe  of  a  suction  pump. 
The  suction  pump  and  swivel  connection  are  at  the 
bottom  deck  level  below  the  water  line.  The  upper 
free  end  of  the  swing  pipe  carries  a  scoop  structure 
having  a  direct  connection  to  the  swing  pipe  with 
the  scoop  structure  disposed  at  the  water  level  to 
gather  the  pollutants  and  water.  The  clear  water  is 
returned  to  the  water  surface  by  a  special 
discharge  pipe.  (Sinha-OEIS) 
W72-09804 


OIL  SLICK  CONFINEMENT  EQUIPMENT, 

E.  Flaviani. 

U.  S.  Patent  No.  3,651,647,  4  p,  11  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  4,  p.  1246,  March  28,  1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Pollution  abatement,  Equipment,  Water  pollution, 
•Oil  wastes,  Pontoons,  Barriers. 

The  equipment  consists  of  a  group  of  individual 
watertight  floatable  barrels  rising  above  the  water 
and  affording  a  barrier  to  confine  the  oil  slick  or 
other  pollutants.  Universal  joints  connect  adjacent 
barrels  to  one  another  so  that  the  individual  barrels 
pitch  and  roll  with  the  water  yet  confine  the  pollu- 
tant. (Sinha-OEIS) 
W72-09805 


PNEUMATIC  BARRIER  SYSTEM  FOR  WATER 
SURFACES, 

H.  Grunau. 

U.  S.  Patent  No.  3,651,646,  3  p,  7  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  4,  p.  1246,  March  28, 1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution. 
Air,  Bubbles,  'Flotsam,  Separation  techniques, 
Equipment,  Water  pollution. 
Identifiers:  'Air  bubbles,  'Pneumatic  barriers. 

To  confine  oil  spills  or  flotsam  until  collected  ot 
chemically  dispersed,  a  curtain  or  barrier  of  ail 
bubbles  is  generated.  At  the  surface  the  air  bub- 
bles form  a  series  of  overlapping  aerated  watei 
hills  capable  of  blocking  the  passage  of  a  pollutant 
such  as  oil  film.  The  system  may  be  installed  or 
harbor  or  waterway  bottoms  where  silty  condi 
tions  exist.  It  consists  of  an  underwater  conduit  tc 
be  arranged  in  a  geometric  pattern.  The  condui' 
has  air  escapement  openings  located  in  a  giver 
spaced  relation  along  its  length.  Pressurized  air  i 
ejected  and  conducted  to  the  surface.  (Sinha 
OEIS) 
W72-09806 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


CYANIDE  REMOVAL, 

Calgon  Corp.,  Pitsburgh,  Pa.  (Assignee). 
D.  G.  Hager,  and  J.  L.  Rizzo. 
U.  S.  Patent  No.  3,650,949,  3  p,  8  tab,  2  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  3,  p.  1072,  March  21  1972. 

Descriptors:  'Patents,  'Industrial  wastes, 
•Chemical  wastes,  Waste  water  treatment,  Pollu- 
tion abatement,  Pollution  abatement,  Pollutants, 
Water  pollution,  Water  pollution  treatment, 
Wastewater,  Toxicity,  'Activated  carbon, 
'Chemical  reactions. 
Identifiers:  'Cyanide. 

To  remove  cyanide  from  water,  copper  salts  and 
oxygen  are  added  to  the  water  upstream  of  a  bed 
of  activated  carbon.  The  copper  complexed  cya- 
nide is  adsorbed  on  the  activated  carbon,  which 
catalyzes  the  oxidation  of  the  cyanide  to  carbon 
dioxide  and  nitrogen.  (Sinha-OE IS) 
W72-09807 


OIL  COLLECTION  RETRIEVAL  SYSTEM, 

Ocean  Systems,  Inc.,  New  York.  (Assignee). 
L.  S.  Brown,  F.  A.  March,  R.  P.  Bishop,  and  B.  C. 
Gilman. 

U.  S.  Patent  No.  3,650,406,  3  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.896,  No.  3,  p.  950,  March  21 ,  1972. 

Descriptors:  'Patents,  'Oil  wastes,  'Oil  spills, 
•Oil  pollution,  Pollution  abatement,  Equipment, 
Water  pollution  treatment,  Separation  techniques. 

A  catch  basin  consists  of  a  floating  boom,  a  float- 
ing weir,  and  a  flexible  support  device.  The  weir 
consists  of  a  buoyant  upper  section  and  a  water 
absorbent  lower  section  serving  as  the  ballast  for 
the  upper  section.  Two  tow  boats  are  connected  to 
the  opposite  ends  of  the  boom.  The  boom  and  weir 
assume  a  parabolic  contour  in  response  to  water 
currents  and/or  tow  movement.  Oil  is  trapped  by 
the  boom  and  is  funneled  toward  the  weir  where 
part  of  the  accumulated  oil  will  pass  through  two 
passages  into  the  interior  of  the  catch  basin  from 
which  it  may  be  removed  by  pumping  through 
discbarge  lines  and  into  the  receiving  vessel.  (Sin- 
ha-OEIS) 
W72-09808 


FLOATING        BOOM        FOR        OIL-SOAKED 
MATERIAL, 
R.  R.  Ayers. 

U.  S.  Patent  No.  3,648,463,  3  p,  3  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  470,  March  14, 1972. 

Descriptors:  'Patnets,  'Oil  spills,  'Oil  wastes, 
'Oil  pollution,  Pollution  abatement,  Water  pollu- 
tion, Water  pollution  treatment,  Separation 
techniques,  Equipment. 

To  collect  oil-soaked  material  from  a  water  sur- 
face, an  elongate  buoyant  boom  is  provided  with  a 
foraminous  skirt.  An  impervious  shaped  section  is 
secured  to  the  bottom  of  the  skirt  to  react  against 
water  movement  under  the  boom.  A  spreader  bar 
is  used  to  maintain  the  top  and  bottom  of  the  skirt 
a  predetermined  distance  apart.  (Sinha-OEIS) 
W72-09814 


DEVICE  FOR  PURIFYING  POLLUTED 
WATER, 

Orenstein-Koppel   und   Lubecker   Maschinenbau 
A.G.  (West  Germany). 
F.  Engelbart. 

U.  S.  Patent  No.  3,647,081,  3  p,  5  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  1,  p  137,  March  7, 1972. 

Descriptors:  'Patents,  'Water  purification,  Water 
pollution,  'Water  pollution  treatment,  Pollution 
abatement,  Separation  techniques,  Biological 
treatment  equipment. 


The  drivable  immersion  body  consists  of  a  tubular 
closed-surface  drum  with  at  least  one  hose  tube 
wound  on  its  surface.  Coils  extend  along  its  sur- 
face in  a  transverse  direction.  Means  are  provided 
for  movement  of  the  drum  out  of  the  water  for  ex- 
posure to  oxygen  in  the  air.  (Sinha-OEIS) 
W72-09818 


FOCUS     ON     WATER     POLLUTION     ABATE- 
MENT, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-09846 


WHAT'S  THE  U.S.  ARMY  DOING  IN  WATER 
POLLUTION  CONTROL. 

Environmental  Science  and  Technology,  Vol  4, 
No  12,  December  1970,  p  1 101-1 102. 

Descriptors:  'Water  pollution  control,  'Permits, 
'Federal  jurisdiction,  Discharge  lines,  Federal 
project  policy,  'Pollution  abi_.er.:T?,  Pollutant 
identification,  Navigable  water- 
Identifiers:  1899  Refuse  Act,  National  Environ- 
mental Policy  Act,  1969  (P.  L.  91-190),  P.  L.  91-224 
section  21  (b). 

The  U.S.  Army's  Corps  of  Engineers  has  a  new 
regulatory  role  in  pollution  control  which  extends 
their  permit  granting  authority  to  include  all 
discharges  or  deposits  into  the  navigable  waters  of 
the  United  States.  Authority  for  the  Corps'  ex- 
panded program  came  from  a  combination  of  the 
Refuse  Act  of  1899  and  the  National  Environmen- 
tal Policy  Act  of  1969  (P.L.  91-190).  A  proposed  in- 
teragency agreement  credited  to  Robert  E.  Jordan, 
the  Army's  General  Counsel,  between  the  Corps 
of  Engineers  and  the  Federal  Water  Quality  Ad- 
ministration (FWQA)  identified  the  manner  in 
which  the  two  agencies  would  cooperate  to  en- 
force the  1899  Refuse  Act.  The  agreement  has 
been  delayed  by  executive  reorganization  creating 
the  Environmental  Protection  Agency.  The 
FWQA  waste  water  profile  inventory  ould  be 
used  in  the  permit  system.  The  Corps  )ffice  of 
Chief  of  Engineers,  the  Civil  Works  Directorate, 
headed  by  Maj.  Gen.  Frank  P.  Koisch  has  respon- 
sibility for  the  permits  program.  State  certification 
of  discharges  required  under  section  21  (b)  of  P.  L. 
91-224  would  have  to  be  obtained  before  any 
Corp's  permit  could  be  issued.  The  Corps'  six- 
member  advisory  board  was  established  in  April 
1970,  representing  a  broad  range  of  environmental 
knowledge  and  experience.  It  is  hoped  that  the 
board  will  assist  in  providing  communications  and 
technical  information  exchange  between  the  regu- 
latory agencies  and  the  industries.  (Galwardi-Tex- 
as) 
W72-09853 


OIL  DUMPING  BY  U.S.  NAVY. 
Congress,      Washington,      D.C.; 
Washington,  D.C. 


and      House, 


In:  Oceanography  Miscellaneous,  Hearings-Sub- 
comm.  on  Oceanography— Comm.  on  Merchant 
Marine  and  Fisheries,  House  of  Representatives, 
91st  Cong,  December  9,  10,  1970,  p  191-337.  7  fig, 
18  tab,  72  ref,  7  append. 

Descriptors:  'Oceanography,  'Administrative 
agencies,  'Oil  wastes,  'Water  resources  develop- 
ment, Administration,  Regulation,  Water  pollution 
sources,  Seawater,  Oil,  Waste  disposal,  Ships, 
Water  quality  control,  Colleges,  Long-term 
planning,  Organizations,  Federal  government,  Ac- 
cidents, Legal  aspects,  Legislation. 

The  House  Subcommittee  on  Oceanography  of  the 
Committee  on  Merchant  Marine  and  Fisheries 
held  hearings  related  to  various  oceanographic  ac- 
tivities. Testimony  was  received  concerning  a  bill 
amending  the  Marine  Resources  and  Engineering 
Development  Act  which  would  continue  the  life  of 
the  National  Council  on  Marine  Resources  and 
Engineering  Development.  Various  federal  agen- 
cies submitted  their  views  on  the  bill.  Most  federal 


agencies  agreed  that  the  Council  should  be  con- 
tinued in  order  to  promote  a  strong  national  pro- 
gram in  the  marine  sciences.  Hearings  were  also 
held  on  a  bill  granting  additional  funds  to  the  sea 
grant  program.  Testimony  was  heard  on  the  results 
of  the  'Tektite'  program,  which  seeks  to  study  the 
effects  of  long-term  isolation  through  underwater 
laboratories.  The  dumping  of  oil  by  the  Navy  in 
the  Atlantic  Ocean  off  the  northern  coast  of 
Florida  was  investigated.  The  Committee  heard 
witnesses  to  the  dumping  of  the  waste  oil  and  the 
explanation  by  the  Navy.  The  Committee  also  con- 
sidered the  larger  question  of  what  should  be  done 
to  provide  adequate  onshore  means  for  the 
disposal  of  waste  oil  from  ships,  and  to  develop  ef- 
fective means  for  ships  to  clean  their  tanks 
without  substantial  oil  discharge.  (Smiljanich- 
Florida) 
W72-09890 


CONSTITUTIONALITY  OF  LOCAL  POLLU- 
TION CONTROL  BILL,  (FLORIDA  ATTORNEY 
GENERAL'S  OPINION), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-09892 


MARINE    ENVIRONMENT    AND    POLLUTION 

CONTROL,  THE  FUTURE  OF  THE  SEA, 

Congress,      Washington,      D.C;     and     Senate, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-09895 


CONGRESS  AND  FEDERAL  POLLUTION  CON- 
TROLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09896 


TALLAHALA  CREEK  LAKE,  PASCAGOULA 
RIVER  BASIN  MISSISSIPPI  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-09897 


OIL  POLLUTION  REGULATIONS  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Coast  Guard,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  228D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  December  28, 1971 . 4  p. 

Descriptors:  'Environmental  effects,  'Oil  pollu- 
tion, 'Coast  Guard  regulations,  'Navigable 
waters,  Oily  water,  Water  pollution  sources, 
Ships,  Standards,  Law  enforcement,  Oil  spills, 
Monitoring,  Operations,  Oceans,  Offshore  plat- 
forms, Coastal  structures,  Design  criteria,  Design 
standards,  Construction,  Water  pollution  control, 
Federal  Water  Pollution  Control  Act,  Regulation. 
Identifiers:  'Environmental  impact  statements. 

The  Coast  Guard  intends  to  issue  regulations 
governing  the  design,  operation,  and  construction 
of  vessels  operating  in  navigable  waters  and  the 
contiguous  zone  of  the  United  States.  The  regula- 
tions would  also  cover  design,  construction,  and 
operation  of  offshore  facilities  engaged  in  bulk 
transfer  (over  10,000  gallons)  of  oil  from  ships. 
The  purpose  of  the  regulations  is  to  reduce  the 
probability  of  accidental  or  intentional  release  of 
oily  wastes  during  normal  operations  and  minor 
collisions.  The  regulations  emphasize  operational 
controls.  The  regulations  will  be  issued  pursuant  to 
the  Federal  Water  Pollution  Act.  The  probable  en- 
vironmental impact  is  a  general  reduction  of  oil 
discharges  into  U.S.  waters.  Alternatives  include: 
issue  only  prohibitory  regulations  and  enforce 
rigorously;  issue  extensive  and  detailed  regula- 
tions governing  all  possible  oil  transfer  operations; 
and  a  combination  of  these  two.  The  latter  course 
has  been  selected  because  it  maximizes  environ- 
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mental  protection  within  economic  and  practical 
bounds.  No  irreversible  or  irretrievable  commit- 
ment  of   environmental   resources    is   involved. 
(Grant-Florida) 
W72-09899 


PROPOSED  WATER  TREATMENT  FACILITIES 
FOR  FOSS  RESERVOIR,  OKLAHOMA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Department  of  Housing  and  Urban  Development, 

Fort  Worth,  Tex.  Region  VI. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-09904 


REPRESENTATIVE  VANDER  JAGT  OFFERS 
ANTIWATER  POLLUTION  AMENDMENTS  TO 
H.R. 11896, 

Congress,      Washington,      D.C.;     and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-09908 


UNITED  STATES  V.  ARMCO  STEEL  CORP.  V. 
RUCKELSHAUS  (SUIT  PREDICATED  ON 
RIVERS  AND  HARBORS  ACT  TO  ENJOIN 
DISCHARGE        OF       CERTAIN       EFFLUENT 

WASTES). 

For  primary  bibliographic  entry  see  Field  06E. 

W72-09915 


NAVIGATION  PROJECT,  MISSISSIPPI  RIVER, 
FORT  MADISON,  IOWA.  COMMERCIAL 
BOAT  HARBOR,  FORT  MADISON,  IOWA 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineers  District,  Rock  Island,  111. 
For  primary  bibliographic  entry  see  Field  04 A. 
W72-09916 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-09917 


LIVESTOCK  WASTE  MANAGEMENT  AND 
POLLUTION  ABATEMENT. 

Proceedings  International  Symposium  on 
Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971,  American  Society  of  Agricultural  En- 
gineers, St.  Joseph,  Michigan,  1971,  ASAE  Publi- 
cation PROC-271 ,  360p. 

Descriptors:  'Farm  wastes,  'Odors,  Economics, 
Drying,  'Aerobic  treatment,  Runoff,  Cattle, 
Swine,  Poultry,  Dust,  'Aerobic  lagoons,  Hydrau- 
lic structures,  Water  pollution  control,  Waste 
water  treatment,  Waste  disposal,  'Pollution  abate- 
ment. 

Identifiers:  'Solid-liquid  separation,  Canada,  Eu- 
rope, 'Anaerobic  lagoons. 

The  proceedings  of  the  International  Symposium 
on  Livestock  Wastes  includes  approximately  100 
papers.  The  topics  include  waste  disposal  systems, 
beef  feedlot  systems,  legal  and  administrative  con- 
siderations, characteristics,  hydraulic  transport, 
composting,  drying,  economics,  aerobic  treatment 
and  storage,  land  disposal,  refeeding,  and  solid- 
liquid  separation.  Contributions  were  received 
from  Canada  and  Europe,  as  well  as  the  United 
States.  Each  paper  attempted  to  demonstrate 
techniques  that  allow  the  coordination  of  various 
waste  treatment  units  into  workable  systems. 
Research  of  more  than  200  scientists  from  30 
states  and  9  nations  was  reported.  Some  were 
rather  novel  approaches  that  might  be  several 
years  from  acceptance  and  others  are  modifica- 
tions of  known  technology  with  good  prospects  for 
more  immediate  acceptance.  (See  W72-09941  thru 
W72-10O39)  (Bundy-Iowa  State) 
W72-09940 


ANIMAL  WASTES  AND  AMERICA  THE  BEAU- 
TIFUL, 

Department  of  Agriculture,  Washington,  D.C. 
N.D.  Bayley. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971,  p.  6-'/. 

Descriptors:  'Farm  wastes,  Confinement  pens, 
Odors,  Nutrients,  Pathogens,  Waste  disposal, 
Economics,  'Research  priorites. 

Along  with  the  moving  of  animals  from  open  range 
to  confinement  pens  came  waste  management 
problems  including  odors,  nutrients,  and  disease. 
All  of  these  should  be  managed  in  such  a  way  to 
make  America  more  beautiful  and  a  better  place  to 
live.  The  highest  item  on  research  priorities  should 
be  to  find  more  and  better  ways  to  dispose  of  or- 
ganic wastes  on  land.  The  next  priority  should  be 
to  control  odors  from  wastes.  Very  little  is  known 
about  this  problem.  A  third  priority  for  research 
should  be  to  look  at  the  entire  technology  required 
to  deal  with  animal  wastes.  This  would  include 
starting  with  the  feed  produced  for  the  animal  to 
the  disposal  of  the  animal  waste.  Research  must  be 
able  to  evaluate  all  costs  and  benefits  -  tangible 
values  such  as  outdoor  recreaction  and  fish  and 
wildlife  enhancement,  secondary  benefits  that  are 
to  some  extent  quantifiable ,  such  as  benefits  to  the 
economy  -  local,  regional,  or  natural  and  intangible 
benefits  we  have  not  always  considered,  such  as 
the  preservation  of  natural  beauty.  (See  also  W72- 
09940)  (Bundy-Iowa  State) 
W72-09941 


FUTURE        PROSPECTS        FOR        ANIMALS 
AGRICULTURE, 

Ohio  State  Univ.  Columbia.  Coll  of  Agrigulture 

and  Home  Economics, 

R.  M.  Kottman,  and  R.  E.  Geyer. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  p.  9-18,  18  tab. 

Descriptors:  'Farm  wastes.  Economics,  Income, 
Agriculture,  Livestock,  Poultry. 
Identifiers:  Diet-health  relationships. 

The  opportunity  for  U.S.  animal  agriculture  to  pro- 
vide larger  supplies  of  all  animal  products  during 
the  next  30  years  offers  an  exciting  challenge. 
United  States  animal  agriculture  will  however, 
face  stiff  competition  from  other  food  sources,  but 
such  competition  will  assist  the  U.S.  animal 
agriculture  by  forcing  it  to  remain  progressive.  To 
remain  competitive,  United  States  livestock  and 
poultry  producers,  as  well  as  processors  of  animal 
products  are  challenged  to:  (1)  produce  continually 
higher  quality  products  on  the  farm  with  greater 
eficiency;  (2)  develop  and  implement  dramatic 
new  methods  to  control  pollution  and  to  utilize 
waste  resources;  (3)  develop  new,  low-cost,  con- 
venient and  tasty  foods  from  animal  sources;  (4) 
encourage  expansion  of  research  designed  to 
eliminate  current  unknowns  regarding  diet-health 
relationships;  (5)  DEVELOP  AND  IMPLEMENT 
NEW  AND  GREATLY  EXPANDED  PRO- 
GRAMS TO  EDUCATE  CONSUMERS  AS  TO 
THE  HEALTH  AND  NUTRITIONAL  PROPER- 
TIES OF  ANIMAL  FOODS;  (6)  substantially  in- 
crease industry-wide  consumer  marketing  pro- 
grams, especially  zeroing  in  on  the  markets  for 
protein,  calcium,  iron  and  other  animal-derived 
nutrients  essential  to  human  growth  and  health. 
(See  also  W72-09940)  (Bundy-Iowa  State) 
W72-09942 


ROLE  OF  STATE  DEPARTMENTS  OF 
AGRICULTURE  IN  PROBLEMS  OF  ANIMAL 
WASTE  MANAGEMENT, 

National   Association   of   State   Departments   of 

Agriculture,  Washington,  D.C. 

S.Cath. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 


on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971.  p.  21-22. 

Descriptors:  'Farm  wastes,  'Federal  Govern- 
ments, 'State  Governments,  'Local  Govern- 
ments, Regulation,  Control,  Research  priorities, 
Waste  disposal. 

State  Departments  of  Health,  Agriculture,  and  En- 
vironmental Protection,  and  Livestock  Sanitary 
Commissions  are  some  of  the  agencies  that  put 
regulations  and  control  on  cattle,  hog,  sheep,  and 
poultry  operations.  The  National  Association  of 
State  Departments  of  Agriculture,  at  their  1969 
convention,  in  resolution  form,  urged  that  the 
Secretary  of  Agriculture  and  the  land-grant  univer- 
sities give  a  higher  priority  to  waste  disposal  and 
requested  the  Congress  to  provide  additional 
funds  to  carry  out  the  necessary  research.  Also, 
the  State  and  Local  Governments  must  develop 
methods  to  prevent  farm-urban  confrontation  on 
the  waste  and  pollution  problem.  In  the  practical 
sense  however,  good  regulatory  enforcement  of 
livestock  waste  disposal  can  only  proceed  as  fast 
as  the  results  of  good  research.  Regulatory  en- 
forcement should  never  exceed  the  state  of  the  art. 
Livestock  industries  should  not  have  to  cope  with 
tnfair  regulatory  demands  that  cannot  be  met.  (See 
also  W72-09940)  (Bundy-Iowa  State) 
W72-09943 


RESPONSIBILITIES  OF  A  PROFESSIONAL 
SOCIETY  TOWARD  URGENT  SOCIAL 
PROBLEMS, 

Texas  A  and  M  Univ.  College  Station.  Dept.  of 

Agricultural  Engineering. 

R.  E.  Stewart. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  p.  23-24. 

Descriptors:  'Technology,  Engineering,  Air  pollu- 
tion, 'Social  needs,  Environment,  Urbanization. 
Identifiers:  'American  Society  of  Agricultural  En- 
gineers, 'Professional  societies. 

Today  is  an  age  of  growing  doubt  and  mistrust  of 
technology.  Many  of  the  benefits  technology  has 
brought  to  the  West  (and  they  are  many)  are  being 
downgraded  by  the  increasing  concern  over  pollu- 
tion, ugly  environment,  exploited  resources,  and 
disregard  of  human  values.  The  engineer  is  in- 
creasingly cast  in  the  role  of  a  mindless  villain  for 
whom  efficiency  is  measured  only  by  dollar  profits 
and  losses.  The  dilemma,  as  it  appears  to  be  posed 
for  the  American  Society  of  Agricultural  En- 
gineers (ASAE)  and  the  community  of  agricultural 
engineers,  is  examined  from  the  two  viewpoints  ol 
urbanization  and  environmental  quality;  both  ol 
these  factors  represent  urgent  contemporary  so 
cial  problems.  ASAE  could  help  to  reduce  the 
urban  crisis  by  turning  massive  attention  to  rura 
development,  including  redeployment  of  industr) 
into  the  countryside.  ASAE  could  help  to  solve  tht 
environmental  problems  by  increased  zeal  ir 
working  with  the  public  on  chemical  pesticides 
wastes  recycling,  soil  erosion,  and  wiser  exploits 
tion  of  natural  resources.  Such  effort  must  be  sup 
ported  by  the  will  of  the  people,  as  expressec 
through  the  public  budgets.  The  benefits  of  suet 
work  should  be  at  least  equal  to  those  derive* 
from  the  mighty  efforts  applied  to  outer  space 
Moreover,  this  can  be  done  without  sacrifice  o 
any  capacity  for  food  production.  (See  also  W72 
09940)  (Bundy-Iowa  State) 
W72-09944 


PUTTING  IT  ALL  TOGETHER, 

N.  H.  Curry. 

In:  Livestock  Waste  Managmement  and  Pollutio 
Abatement,  Proceedings  International  Symposiur 
on  Livestock  Wastes,  Ohio  State  University,  Apr 
19-22,  1971,  p.  25-26. 

Descriptors:  'Federal  government,  State  goverr 
ments,        Budgeting,        Design,        Engineerini 
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Research   and   Development,    *Planning,    ♦Pro- 
ects,  'Project  planning,  Facilities,  Bids, 
identifiers:  Contractors. 

rhe  normal  steps  in  the  development  process  - 
rom  project  conception  to  new  facilities  operation 
for  institutionally  or  corporately-owned  research 
md  demonstration  installations,  as  well  as  privat- 
ey  or  corporately-owned  waste  treatment  and 
landling  units  used  in  production  operations. 
Some  predictable  problems  and  pitfalls  are 
liscussed.  Due  to  the  long  process  of  develop- 
nent,  many  changes  may  be  anticipated  as  the 
iroject  plans  develop.  These  include:  (1)  a  general 
ipgrading  of  the  proposed  quality  of  construction 
nd  the  incorporation  of  more  sophisticated  equip- 
aent;  (2)  a  better  relation  of  the  project  facility 
lesign  with  the  statistical  design  and  operational 
irocedures  of  the  proposed  experiments,  or  an  im- 
iroved  solution  to  practical  problems  in  a  produc- 
ion  facility  (the  time  delay  is  not  all  bad);  (3) 
hanges  in  research,  administrative,  and  elective 
ifficial  personnel;  (4)  project  expansion  or 
levelopment  of  interdisciplinary  programs;  (5) 
on  tin  ued  construction  cost  inflation;  (6)  competi- 
ion  for  funds  with  other  projects;  (7)  a  tendency 
if  administrators  in  dealing  with  state  legislatures 
ir  congress  to  'horse  trade',  or  drop  smaller  pro- 
ects  in  order  to  assure  obtaining  the  'big  ones.' 
"his  is  not  necessarily  bad  from  an  overall  stand- 
loint  -  few  administrators  are  promoted  for  think- 
ng  small  -  but  this  is  faint  consolation  to  the  in- 
lividual  or  group  badly  in  need  of  a  new  facility. 
See  also  W72-09940)  (Bundy-Iowa  State) 
V2-09945 


IYSTEMS  FOR  THE  DEHYDRATION  OF 
JVESTOCK  WASTES:  A  TECHNICAL  AND 
SCONOMICAL  REVIEW, 

:or  primary  bibliographic  entry  see  Field  05D. 
¥72-09946 


V  COMPUTER  MODEL  FOR  STORAGE  AND 
.AND  DISPOSAL  OF  ANIMAL  WASTES, 

'lorida  Dept.  of  Agricultural  Engineering.  Univ., 

jainesville. 

t.  A.  Nordstedt,  H.  J.  Barre,  and  E.  P.  Taiganides. 

n:  Livestock  Waste  Management  and  Pollution 

\batement.  Proceedings  International  Symposium 

>n  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971.  p.  30-33, 6  fig,  4  ref. 

iescriptors:    *Farm   wastes,   Computer  models, 

Mathematical    model,    Waste    storage,    *Waste 

lisposal,  Optimization,  Nutrients,  Model  studies, 

'Scheduling. 

identifiers:  'Manure  spreading,  Tank  wagon,  For- 

ran  IV  Language. 

K  model  was  developed  for  optimizing  and  studing 
ong-tenn  scheduling  decisions  for  removing 
ivestock  wastes  from  storage  and  spreading  them 
in  agricultural  lands.  The  storage  and  land 
lisposal  system  was  modeled  as  a  multistage  deci- 
sion process.  Dynamic  programming  techniques 
vere  used  to  find  the  optimal  disposal  schedules 
time  and  quantities).  The  maximum  quantity 
vhich  can  be  disposed  in  each  time  period  is  con- 
strained by  storage  capacity,  quantity  of  waste 
generated  and  land  area  available  for  spreading  the 
wastes.  An  important  feature  of  this  model  is  that 
nost  parameters  are  permitted  to  be  functions  of 
time.  Transport  vehicle  capacity,  operation  times, 
and  cost  of  labor  are  not  as  significant  as  fixed 
storage  cost,  but  they  were  sufficiently  important 
to  merit  consideration  in  the  design  and  operation 
of  the  system.  Land  availability  and  nutrient  effec- 
tiveness (as  compared  to  inorganic  fertilizers)  as  a 
function  of  time  were  also  significant.  The  model 
is  sufficiently  flexible  for  use  as  a  decision  tool  in 
the  design  of  operational  systems  as  well  as  for  use 
as  a  simulation  tool  in  studying  storage  and  land 
disposal  systems.  (See  also  W72-09940)  (Bundy- 
lowa  State) 
W72-09947 


LIVESTOCK  WASTE  MANAGEMENT  AND 
THE  CONSERVATION  PLAN, 

Soil  Conservation  Service,  Washington,  D.  C.  En- 

gineerineering  Div. 

C.E.Fogg. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 .  p.  34-35,  2  tab,  8  ref. 

Descriptors:  'Farm  wastes,  Aerobic  lagoons, 
Liquid  wastes,  Federal  Governments,  Local 
Governments,  State  Governments,  Groundwater, 
Runoff,  Biochemical  oxygen  demand,  Irrigation 
systems,  'Waste  disposal,  Waste  water  treatment. 
Identifiers:  Anaerobic  lagoons,  Health  agencies. 

Waste  management  systems  must  provide  for 
utilization  or  disposal  of  livestock  wastes  without 
pollution  or  surface  or  ground  waters  and  without 
objectionable  odors.  A  sound  system  should  (1) 
divert  clean  water  away  from  areas  where 
livestock  wastes  are  concentrated,  (2)  provide 
controlled  drainage  of  runoff  from  such  areas,  (3) 
PREVENT  LEACHING  OF  CONTAMINANTS 
INTO  GROUND  WATER,  (4)  collect  polluted  ru- 
noff; and  (5)  treat  or  safely  dispose  of  collected  ru- 
noff. Solid  manure  should  be  removed  and 
stockpiled  until  it  can  be  safely  spread  on  the  land 
or  deposited  in  the  land.  Liquid  manure  resulting 
from  many  dairy,  swine  and  poultry  operations  as 
well  as  polluted  runoff  from  concentrated 
livestock  areas  can  often  be  disposed  of  by  a  water 
spreading  or  irrigation  system  utilizing  the  soil  and 
plant  cover  for  treatment.  Nutrients  in  such  wastes 
are  used  by  the  plants  or  tied  up  in  the  soil  pro- 
vided amounts  applied  are  kept  within  recom- 
mended limits.  Aerobic  and  anaerobic  lagoons 
used  singularly  or  in  combination  often  provide  at 
least  partial  treatment  of  liquid  manure  wastes. 
They  are  usually  supplemented  by  application  of 
the  effluent  to  the  land  by  land  spreading  or  irriga- 
tion. (See  also  W72-09940)  (Bundy-Iowa  State) 
W72-09948 


TECHNOLOGICAL  AND  TECHNICAL  CON- 
CEPTIONS OF  MANURE  HANDLING  IN 
CZECHOSLOVAKIA, 

Vyzkumny  Ustav  Zemedelske  Techniky,  Repy  (C- 

zechoslovakia). 

M.  Velebil. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p.  36-38,  4  fig.,  2  tab.,  1  chart. 

Descriptors:  'Farm  wastes,  Cattle,  Litter,  'Waste 
disposal,  Cleaning,  Hogs,  Economics. 
Identifiers:     'Czechoslovakia,     Barn     cleaning, 
Slatted  floor. 

The  technology  and  techniques  of  handling  swine 
and  dairy  manure  are  discussed.  Results  of  labora- 
tory and  field  research  and  experimentation, 
theoretical  analyses  and  conceptions,  and 
economical  evaluations  are  included.  Manure 
removal  from  the  stables  and  its  application  on  the 
field  are  described.  (See  also  W72-09940)  (Bundy- 
Iowa  State) 
W72-09949 


A  LAND  RECYCLING  LIQUID  MANURE 
SYSTEM  FOR  A  LARGE-SCALE  CONFINE- 
MENT OPERATION  IN  A  COLD  CLIMATE, 

Department  of  Agriculture,  Ottawa  (Ontario).  En- 
gineering Research  Service. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09950 


MEASUREMENT  OF  RUNOFF  AND  RUNOFF 
CARRIED  WASTE  FROM  COMMERCIAL 
FEEDLOTS, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09951 


MANAGEMENT    OF   BARNLOT    RUNOFF   TO 
IMPROVE  DOWNSTREAM  WATER  QUALITY, 

Ohio    Agricultural    Research    and    Development 

Center.  Wooster. 

W.  M.  Edwards,  F.  W.  Chichester,  and  L.  L. 

Harrold. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971,  p.  48-50,  5  fig.,  8  ref. 

Descriptors:  'Farm  wastes,  Sprinkler  irrigation, 
Runoff,  Chemical  analyses,  Biochemical  oxygen 
demand,  Nitrogen,  Phosphorus,  Water  quality. 
Identifiers:  'Biological  analyses. 

Quality  of  runoff  from  a  small  sloping  barnlot  is 
related  to  that  of  the  larger  farmland  watershed  of 
which  the  barnlot  is  a  0.005  part.  Livestock  waste 
was  allowed  to  enter  the  stream  system  for  a  two 
year  period,  during  which  time  the  rate,  volume, 
and  quality  of  runoff  was  measured  at  the  barnlot 
and  downstream  site.  During  the  third  year,  barn- 
lot runoff  was  diverted  into  a  temporary  storage 
pit  and  subsequently  distributed  through  a  sprin- 
kler system  onto  nearby  pasture  land.  Under  these 
conditons  no  effluent  from  the  barnlot  was  al- 
lowed to  enter  the  stream  system.  Continued 
hydrologic  and  quality  evaluations  defined  the  ef- 
fect of  the  barnlot  runoff  disposal  system  on 
downstream  water  quality.  Chemical  and  biologi- 
cal analyses  of  runoff  samples  were  made  to  relate 
water  quality  to  hydrologic  performance.  BOD 
values  for  barnlot  samples  ranged  from  10  to  420 
mg/1  as  compared  to  <1  to  40  mg/1  for  stream 
samples  taken  at  the  watershed  outlet.  Concentra- 
tions of  nutrients  (mg/1)  in  the  liquid  phase  of  the 
barnlot  runoff  ranged  from  10  to  70  total  N,  <1  to 
15N03(-)-N,  <1  to30NH4(  +  )-N,5to60organic 
N,  and  1  to  10  P.  Concentrations  associated  with 
the  0.1  to  1.5%  w/v  solid  material  separated  from 
the  runoff  samples  were  <1  to  150  ppm  N03  (-)-N, 
100  to  2,000  ppm  NH4  (  +  )-N,  10,000  to  40,000 
ppm  organic  N,  and  300  to  1,200  ppm  P.  (See  also 
W72-09940)  (Bundy-Iowa  State) 
W72-09952 


TRANSPORT  OF  POLLUTANTS  FROM  SLOP- 
ING CATTLE  FEEDLOTS  AS  AFFECTED  BY 
RAINFALL  INTENSITY,  DURATION,  AND 
RECURRANCE. 

Agricultural  Research  Service,  Lincoln,  Nebr.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09953 


FEEDLOT    MANURE    MANAGEMENT    IN     A 
DESERT  CLIMATE, 

California  Univ.,  Davis.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-09955 


LAND     DISPOSAL     OF     CATTLE     FEEDLOT 
WASTES, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09956 


EVALUATION    OF    BEEF    FEEDLOT    WASTE 
MANAGEMENT  ALTERNATIVES, 

Oklahoma  State  Univ.,  Dept.  of  Agricultural  En- 
gineering. Stillwater. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09957 


THE  WASTE  PATTERN  OF  BEEF  CATTLE  ON 
SLATTED  FLOORS, 

Agricultural   Research   Service,   St.   Paul,   Minn. 

Livestock     Engineering     and     Farm     Structures 

Research  Branch. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09958 
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ANALYSIS  OF  DUCK  FARM  WASTE  TREAT- 
MENT SYSTEMS, 

For  primary  bibliographic  entry  see  Field  05D. 
W72-09959 


SOLVING  THE  POULTRY  MANURE  PROBLEM 
ECONOMICALLY  THROUGH  DEHYDRATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Poultry  Science. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09961 


A   FARM    SCALE   DAIRY    WASTE   DISPOSAL 
SYSTEM, 

Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  OSD. 

W72-09962 


A  TOTAL  BIOCHEMICAL  RECYCLE  PROCESS 
FOR  CATTLE  WASTES, 

Babson  Bros.  Co.,  Elmhurst,  111.  Environmental 

Div. 

For  primary  bibliographic  entry  see  Field  OSD. 

W72-09963 


THE  UK  RECONCILIATION  OF  MODERN  IN- 
TENSIVE LIVESTOCK  FARMING  WITH  A 
BASICALLY  URBAN  SOCIETY, 

Agricultural  Development  and  Advisory  Service, 

London  (England). 

K.  B.C.  Jones. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p  92-94.  5  tab,  6  ref . 

Descriptors:  *Farm  wastes,  'Animal  populations, 
Confinement  pens,  Poultry,  Cattle,  Biochemical 
oxygen  demand,  Solid  wastes,  Phosphates, 
Nitrogen,  Water  pollution,  Regulations. 
Identifiers:  Council  on  Environmental  Quality, 
United  Kingdom. 

Intensive  livestock  production  will  continue  to  be 
centered  on  those  parts  of  the  UK  where  the  soils 
and  climate  are  most  favorable  and  where  workers 
have  the  technical  skills,  and  management  the 
financial  and  marketing  abilities  to  succeed.  It  is 
most  likely  that  as  now,  these  units  will  be  in 
lowland  areas  near  big  centers  of  population. 
Wherever  possible,  correlation  will  be  maintained 
between  size  of  livestock  unit  kept  and  area  availa- 
ble for  manure  spreading.  In  time,  the  law  may 
make  this  concept  on  obligation.  Planning  permis- 
sion for  non-agricultural  development  may  be 
refused  if  it  is  too  near  an  existing  livestock  unit. 
Zoning  may  be  more  widespread.  New  develop- 
ments already  require  the  interests  of  vets, 
neighbors,  planning  authority,  river  authority  and 
public  health  inspector  to  be  met.  These  interests 
are  achieving  a  better  understanding  of  the 
farmers  needs  and  of  each  others  points  of  view. 
(See  also  W72-09940)  (Bundy-Iowa  States) 
W72-09964 


IMPACT  OF  FARM  ANIMAL  PRODUCTION 
AND  PROCESSING  ON  THE  TOTAL  ENVIRON- 
MENT, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-09965 


LITIGATION        EXPERIENCES        OF        FIVE 
LIVESTOCK  AND  POULTRY  PRODUCERS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

T.  L.  Willrich,  and  J.  R.  Miner. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971,  p  99-101.  7  ref. 


Descriptors:  'Farm  wastes,  Odor,  'Legal  aspects, 
Water  pollution,  Swine,  Cattle,  Poultry,  Missouri, 
Iowa,  Judicial  decisions. 
Identifiers:  'Law  suits,  Odor  nuisance. 

Several  livestock  and  poultry  producers  have 
faced  law  suits  from  neighboring  residents  based 
upon  complaints  of  odor  and  water  pollution.  Such 
public  and  private  nuisance  suits  demand  that 
producers  consider  the  possible  effects  of  their 
site  selection  and  waste  management  practices 
upon  neighbors.  Cases  concerning  three  beef 
producers,  two  swine  producers  and  a  poultry 
growing  operation  are  considered  in  detail.  The 
physical  features  of  the  systems  are  described,  as 
well  as  the  operation  of  the  facilities.  Both  swine 
producers  were  utilizing  confinement  facilities 
with  manure  storage  facilities  beneath  partially- 
slotted  floors.  In  the  Missouri  case,  both  localized 
water  pollution  and  odors  were  found  to  have 
caused  damages  to  two  nearby  rural  neighbors. 
Substantial  punitive  damages  were  awarded.  The 
case  in  Iowa  involved  odors  and  their  influence  on 
neighbors  located  approximately  300  feet  north  of 
the  operation.  The  first  hearing  of  the  case 
resulted  in  a  hung  jury.  The  poultry  operation  was 
in  north-central  Iowa,  about  900  feet  east- 
southeast  of  a  farm  home.  The  neighbors  sought 
both  damages  and  injunctive  relief  due  to  odors. 
(See  also  W72-09940)  (Bundy-Iowa  State) 
W72-099666 


ORIGINS  AND  IMPLICATIONS  OF  ENVIRON- 
MENTAL QUALITY  STANDARDS  FOR 
ANIMAL  PRODUCTION  FIRMS, 

Economic  Research  Service,  Washington,  D.C. 

Farm  Production  Economics  Div. 

J.  B.  Johnson,  and  L.  J.  Connor. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  102-104.  Href. 

Descriptors:  'Farm  wastes,  Feed  lots,  Runoff, 
Cattle,  'Legal  aspects,  Water  pollution  control, 
Federal  Government,  Local  Governments,  State 
Governments,  Control,  Standards,  Regulation. 
Identifiers:  'Feed  lot  firms,  Nebraska  Pollution 
Control  Council. 

The  alternative  measures  of  minimizing  pollution 
from  animal  wastes  can  be  categorized  as  (1) 
voluntary  control  measures  adopted  by  animal 
producers,  (2)  individual  legal  actions,  and  (3) 
statutes  and  regulations  established  by  local, 
State,  and  Federal  Governments.  Some  individual 
producers  and  producer  groups  have  adopted 
abatement  technologies  and  taken  other  more 
drastic  measures  such  as  shifting  the  geographic 
location  of  their  operations  to  minimize  the  pollu- 
tion potential  of  their  animal  production  opera- 
tions. Certain  animal  production  firms  have  been 
defendants  in  legal  litigations  by  plaintiffs  seeking 
to  induce  changes  in  the  producers'  animal 
production  activities.  Animal  production  firms  are 
subject  to  different  forms  of  private  legal  litiga- 
tion, those  being  (a)  trespass,  (b)  nuisance,  (c) 
negligence,  and  (d)  strict  liability.  Several  local, 
State,  and  Federal  Government  agencies  have  ex- 
isting statutes  related  to  the  management  of  animal 
wastes.  Governmental  statutes  have  generally  im- 
plemented controls  on  animal  production  firms  by 
(a)  direct  regulations  such  as  licenses  and  registry 
requirements,  (b)  payments  for  installation  of  par- 
ticular pollution  control  devices  or  lower  rates  of 
property  tax,  and  (c)  by  charges  such  as  fines  or 
excise  taxes  for  discharging  excessive  amounts  of 
animal  pollutants.  (See  also  W72-09940)  (Bundy- 
Iowa  State) 
W72-09967 


IDENTIFICATION  OF  CARBONYL  COM- 
POUNDS IN  A  SWINE-BUILDING  AT- 
MOSPHERE, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  OS  A. 

W72-09968 


METEOROLOGICAL  CONTROL  0 

MALODORS    FROM    LAND    SPREADING    0 
LIVESTOCK  WASTES, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultur 

Engineering. 

R.  A.  Nordstedt,  and  E.  P.  Taiganides. 

In:  Livestock  Waste  Management  and  Pollutic 

Abatement,  Proceedings  International  Symposiu 

on  Livestock  Wastes,  Ohio  State  University,  Apt 

19-22, 1971,  p  107-109, 9  ref,  1  fig. 

Descriptors:  'Farm  wastes,  Odors,  Meteorolog 

Air   pollution,    Model    studies,    Control,    Was 

disposal. 

Identifiers:  Land  spreading,  Odor  nuisance. 

One  of  the  foremost  problems  in  land  disposal  < 
livestock  wastes  is  the  emission  of  malodoroi 
gases  from  these  wastes  and  their  transport  in 
populated  areas  through  the  atmosphere.  Ther 
fore,  malodors  are  a  constraint  on  land  spreadii 
of  livestock  wastes.  Chemical  treatment  of  the: 
wastes  for  abatement  of  malodors  is  usually  qui 
expensive.  The  applicability  of  meteorologic 
control  to  land  spreading  of  livestock  wastes,  ai 
the  development  of  an  air  quality  model  to  predi 
the  odor  nuisance  potential  from  land  spreadii 
operations  were  investigated.  Simulations  with  tl 
air  quality  model  have  shown  that  meteorologic 
control  of  malodors  from  land  spreading  i 
livestock  wastes  is  possible.  The  model  is  limit! 
by  the  need  for  data  on  emission  rates  i 
malodorous  gases  from  various  livestock  wasti 
as  well  as  the  properties  of  these  gases.  Bett 
dispersal  equations  and  experimental  determin 
tion  of  diffusion  parameters  will  also  assist  in  a] 
plying  the  model  to  field  conditions.  See  also  W7 
09940  (Bundy-Iowa  State) 
W72-09969 


CHROMATOGRAPHIC  IDENTIFICATION  0 
MALODODORS  FROM  DAIRY  ANIMA 
WASTE, 

Ohio  State  Univ.,  Dept.  of  Agricultural  Enginee 

ing.  Columbus. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-09970 


CONTROL  OF  ODORS  FROM  POULTR 
HOUSES, 

Agricultural   Research   Service,    Beltsville,   M 
Livestock     Engineering     and     Farm     Struetur 
Research  Branch. 
G.B.Willson. 

In:  Livestock  Waste  Management  and  Pollutii 
Abatement,  Proceedings  International  Symposiu 
on  Livestock  Wastes,  Ohio  State  University,  Ap 
19-22,  1971,  p  114-1 16,  2  fig,  1  tab,4ref. 

Descriptors:  'Farm  wastes,  Odors,  Dusi 
Poultry,  Filters,  Ammonia,  Control,  Air  pullutio 
Identifiers:  Water  spray  system,  Pad-type  filt( 
Dry  filters,  Burlap. 

Odor  and,  to  a  lesser  extent,  the  dust  in  ventilati 
air  exhausted  from  poultry  houses  constitute 
aesthetic  nuisance.  Use  of  filters  and  water  spr 
chambers  were  evaluated  for  their  effectiveness 
removing  the  odor  and  dust.  Three  variations 
baffle  impingement  filters  with  and  without 
water  spray  were  tested.  Dust  removal  efficienc 
were  determined  by  particle  counts  on  filti 
through  which  a  measured  quantity  of  air  had  be 
drawn.  Odor  strength  was  evaluated  organoler. 
cally.  The  baffle  impingement  filters  reduced  t 
odor  although  they  only  removed  a  negligil 
amount  of  dust.  Introduction  of  a  water  spi 
ahead  of  the  baffle  improved  the  dust  removal 
around  S0%  and  practically  eliminated  the  od 
Control  of  odor  and  dust  would  enhance  ' 
desirability  of  poultry  houses  as  neighbors.  Use 
the  water  spray  baffle  impingement  filters  sho 
reduce  air  pollution  complaints.  (See  also  W 
09940)  (Bundy-Iowa  State) 
W72-09971 
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MONIA     DESORPTION     FROM     CONCEN- 
\TED  CHICKEN  MANURE  SLURRIES, 

■icultural     Research    Service,     Ithaca,    N.Y. 
■icultural  Engineering  Research  Div. 
primary  bibliographic  entry  see  Field  05D. 
2-09972 


riBIOTIC  RESISTANCE  AND  RESISTANCE 
kNSFER  BETWEEN  BACTERIAL  ISOLATES 
K  WASTE  LAGOON, 

rth  Dakota  State  Univ.,  Fargo.  Dept.  of  Bac- 

ology. 

primary  bibliographic  entry  see  Field  05D. 

2-09973 


FERENTIATION  OF  RUMINANT  FROM 
N-RUMINANT  FECAL  SOURCES  OF 
TER  POLLUTION  BY  USE  OF  ENTERIC 
CTERIA, 

ith  Dakota  State  Univ.,  Brookings.  Dept.  of 
teriology. 

primary  bibliographic  entry  see  Field  OSB. 
2-09974 


OWTH  KINETICS  OF  RUMEN  BACTERIA 
SOLUTIONS  OF  POULTRY  EXCRETA, 

ltucky  Univ.,  Lexington, 
primary  bibliographic  entry  see  Field  05B. 
2-09975 


E  ROLE  OF  MICROORGANISMS  IN  THE 
NAGEMENT  OF  ANIMAL  WASTES  ON 
EF  CATTLE  FEEDLOTS, 

-icultural  Research  Services,  Lincoln, 
oraska. 

A.  McCalla,  and  L.  F.  Elliott. 
Livestock  Waste  Management  and  Pollution 
itement,  Proceedings  International  Symposium 
Livestock  Wastes,  Ohio  State  University,  April 
22, 1971,  p  132-134, 2  fig,  3  tab,  28  ref. 

icriptors:  'Farm  wastes.  Cattle,  Feed  lots, 
:roorganisms,  Pathogenic  bacteria,  Nitrogen, 
>ps,  Odors. 

imal  wastes  on  feedlots  may  leave  the  feedlot 
mechanical  removal,  runoff,  percolation 
sugh  the  soil  profile,  volatilization,  or  decom- 
iition.  Of  these  mechanisms,  microbial  decom- 
ition  plays  a  major  role  in  the  rate  and  route  of 
nure  loss.  Laboratory  and  feedlot  studies,  at 
icoln  and  Central  City,  Nebraska,  indicate 
chanical  removal  of  manure  from  the  feedlot 
y  be  necessary  only  after  several  years  of  accu- 
lation.  The  manure  in  the  feedlot  can  be 
unded  to  provide  a  protected  drained  area  for 
animals,  and  the  manure  serves  as  a  compost 
:  to  aid  in  decomposition.  The  feedlot  studied  is 
el  with  a  high  water  table  and  limited  runoff  oc- 
s.  Laboratory  studies  have  indicated  as  much 
90%  of  the  nitrogen  and  50%  of  the  carbon  in 
manure  and  urine  can  be  lost  by  decomposition 
i  4-month  period.  Soil  microorganisms  can  be 
naged  to  reduce  odors  and  to  dispose  of  animal 
stes  without  pollution  of  surface  or  ground 
ters.  If  the  surface  of  the  feedlot  is  aerobic, 
ny  odor-causing  compounds  can  be 
tabolized  before  they  reach  the  atmosphere.  It 
y  also  be  desirable  to  maintain  aerobic  condi- 
is  at  the  feedlot  surface  for  sanitary  reasons. 
boratory  studies  conducted  at  Lincoln  showed 
monella  sp.  added  to  beef  manure  died  rapidly 
ler  aerobic  conditions  but  survived  under 
lerobic  conditions.  Feedlot  soil  atmosphere  stu- 
s  found  high  concentrations  of  CH4  and  C02. 
ie  also  W72-09940)  (Bundy-Iowa  State) 
'2-09976 


ilTATION  IN  LIQUID  MANURE  TANKS, 

onessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

gineering. 

r  primary  bibliographic  entry  see  Field  05D. 

72-09977 


MEASURING  METHOD  FOR  EVALUATING 
THE  ABILITY  TO  PUMP  SEMI-LIQUID  AND 
MANURE, 

Bayerische      Landesanstalt      ue      Landtechnik, 

Weihenstephan  (West  Germany). 

K.  Grimm,  and  G.  Langenegger. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  138-141, 145,  9  fig,  lOref. 

Descriptors:  *Farm  wastes,  Liquid  wastes,  Pump 
testing,  Measurement,  Pumps. 
Identifiers:   Consistency   factor,   Manure   pump, 
Manure  consistency. 

A  large  number  of  pumps  are  on  the  market;  some 
are  very  well  adapted  to  pumping  liquid  manure 
and  some  lack  several  things  which  one  could  wish 
for.  A  technical  measurement  for  the  capacity  of 
individual  pumps  to  boost  liquid  manure  is  neces- 
sary in  order  to  put  the  individual  pumps  to  work 
at  the  correct  place  and  to  be  able  to  plan  liquid 
manure  installations.  Tests  haves  shown  that  all 
semiliquid  and  liquid  manure  mixtures  may  be 
evaluated  in  a  relatively  simple  way  insofar  as  the 
ability  to  be  pumped  is  concerned.  Measuring 
manure  consistency  by  the  ball  method  is 
described.  This  method  of  measuring  provides  a 
uniform  prerequisite  for  testing  pumps  and 
thereby  makes  an  exact  examination  possible  with 
varied  semi-liquid  manure  mixtures  with  different 
consistencies.  (See  also  W72-09940)  (Bundy-Iowa 
State) 
W 72-09978 


PUMPING  CHARACTERISTICS,  BIOLOGICAL 
AND  CHEMICAL  PROPERTIES  OF  DAIRY 
MANURE  SLURRIES, 

British    Columbia    Univ.,    Vancouver.    Dept.   of 

Agricultural  Engineering. 

L.  M.  Staley,  N.  R.  Bulley,  and  T.  A.  Windt. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  142-145,  6  fig,  2  tab. 

Descriptors:  *Farm  wastes,  Cattle,  Irrigation, 
Biochemical  oxygen  demand,  Hydrogen  ion  con- 
centration, Potassium,  Sodium,  Chloride,  Am- 
monium, Sprinkler  irrigation,  Waste  disposal, 
Design  pumps. 
Identifiers:  'Dairy,  Piping  losses. 

A  manure  handling  system  has  been  designed  to 
permit  a  zero  grazing  management  practice  and 
utilize  above  ground  storage  and  sprinkler  irriga- 
tion methods  of  waste  disposal.  Manure  from  the 
exercise  yard  and  holding  area  is  scraped  into  a 
288  cubic  foot  below  grade  sump.  From  this  point 
the  complete  system  is  operated  by  a  30  HP  elec- 
tric motor  and  Holz  helical  type  manure  pump. 
The  pump  is  used  for  filling  the  100,000  US  gallon 
above  ground  storage  tank;  for  agitation  and  mix- 
ing within  the  tank  and  returning  the  slurry  to  the 
sump  for  dilution  if  necessary,  before  pumping 
through  a  4  inch  diameter  aluminum  irrigation 
system  to  a  standard  No.  104  Rainbird  sprinkler. 
BOD,  COD,  pH,  ammonia,  organic  and  nitrate 
nitrogen,  total  and  ortho  phosphate,  sodium, 
potassium,  chloride,  total  volatile  and  suspended 
solids  were  determined  at  bi-weekly  intervals  for 
(1)  water  inputs,  (2)  manure  into  and  out  of  storage 
and  (3)  water  outflows  from  field  drains.  Sampling 
began  June  2,  1970  and  will  continue  throughout 
the  winter  season.  (See  also  W72-09940)  (Bundy- 
Iowa  State) 
W 72-09979 


AUTOMATED  HANDLING,  TREATMENT  AND 
RECYCLING  OF  WASTE  WATER  FROM  AN 
ANIMAL  CONFINEMENT  PRODUCTION  UNIT, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09980 


MANURE  MANAGEMENT  IN  A  700-HEAD 
SWINE-FINISHING  BUILDING;  TWO  AP- 
PROACHES USING  RENOVATED  WASTE 
WATER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

R.  J.  Smith,  T.  E.  Hazen,  and  J.  R.  Miner. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
18-22,  1971,  p  149-153,  7  fig,  2  tab,  14  ref. 

Descriptors:    'Farm    waste,   Confinement   pens, 
Swine,  Chemical  oxygen  demand,  Settling,  basin, 
Oxidation  treatment,  Sludge,  Water  reuse. 
Identifiers:  'Flushing  gutter,  Anaerobic  lagoon. 

Iowa  State  University  had  used  fresh  water  for 
flushing  manure  from  a  confinement  building  but 
difficulties  in  effluent  disposal  stopped  this  prac- 
tice. Two  systems  of  waste  water  renovation  were 
examined.  Preliminary  studies  showed  that 
adequate  manure  removal  and  reduced  water  use 
could  be  obtained  by  intermittent  discharge  of  a 
tank  of  cleaning  water.  Mechanisms  for  con- 
trolling such  discharge  are  described.  The 
presence  of  an  open  flushing  gutter  in  the  pen  area 
was  found  to  affect  defecation  habits  very 
favorably,  also  the  action  of  the  pigs'  feet  im- 
proved manure  transport.  The  effect  on  the  pigs  of 
exposing  them  to  their  renovated  effluent  was 
unknown;  hence,  the  first  scheme  included  an 
anaerobic  lagoon  followed  by  an  oxidation  ditch, 
both  external  to  the  building.  Total  sludge  return  to 
the  oxidation  ditch  was  used  by  incorporating  a 
settling  tank.  Conventional  sanitary  engineering 
measurements  were  made  at  various  points  in  the 
cycle;  these  included  oxygen  demand,  solids,  vari- 
ous inorganic  ions  and  a  membrane  filter  count  of 
coliform  density.  Tests  were  started  in  January 
1969,  and  it  was  found  that  a  stable,  odorless  ef- 
fluent of  less  than  150  mg/1  BOD5  could  easily  be 
obtained,  even  at  low  ditch  temperatures.  (See 
also  W72-09940)  (Bundy-Iowa  State) 
W72-09981 


IMPROVING  WATER  UTILIZATION  EFFI- 
CIENCY IN  AUTOMATIC  HYDRAULIC  WASTE 
REMOVAL, 

Agricultural  Research  Service,  Beltsville,  Md. 
Agricultural  Engineering  Research  Div. 
E.  E.  Jones,  G.  B.  Willson,  and  W.  F.  Schwiesow. 
In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings,  International  Symposi- 
um on  Livestock  Wastes,  Ohio  State  University, 
April  19-22, 1971,  p  154-158,  11  fig,  8  ref. 

Descriptors:    'Farm   wastes,   Velocity,   Automa- 
tion, Hogs,  Water  utilization. 
Identifiers:  'Automatic  hydraulic  waste  removal, 
Flush  tank. 

One  of  the  goals  of  the  USDA  Farmstead  Water 
Systems  Research  is  to  improve  water  utilization 
efficiency  in  livestock  sanitation.  Reports  of  large 
volumes  of  water  being  used  to  remove  solids 
from  under  slotted  floors  led  to  theoretical  and 
model  studies  of  automatic  hydraulic  waste 
removal  in  1963.  In  1966  certain  principles 
developed  from  these  studies  were  incorporated  in 
a  partically  slotted  floor  swine  building.  A  max- 
imum design  flush  volume  of  3  gallons  per  pig  (300 
gallons)  was  used.  Movie  film  analysis  of  waste 
removal  revealed  that  as  much  as  90%  of  the  water 
was  discharged  clear  at  the  end  of  the  gutter. 
Reducing  flush  volume  to  160  gallons  resulted  in 
incomplete  waste  removal.  Major  factors  limiting 
water  utilization  efficiency  have  been  identified 
and  verified  in  design  modifications.  Unsteady 
flow  conditions  and  the  modification  of  fluid  pro- 
perties by  dissolved  and  suspended  solids  result  in 
velocities  about  30%  higher  than  predicted  by 
Manning's  formula.  Above  velocities  of  3  fps  the 
relationships  between  waste  deposition,  depth  of 
flow  and  duration  of  flow  determine  water  utiliza- 
tion efficiency.  Automatic  hydraulic  waste 
removal  by  making  possible  daily  or  more  frequent 
waste  removal  will  provide  a  batter  livestock  en- 


79 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


a 

i 

"4 


* 


IS 

•x 

a 
> 
:z 


SB 
> 

X 


vironment  at  less  cost.  (See  also  W72-09940)  (Bun- 

dy-Iowa  State) 

W72-09982 


HIGH  RATE  POULTRY  MANURE  COMPOST- 
ING WITH  SAWDUST, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09983 


COMPOSTING  DAIRY  COW  WASTES, 

Agricultural   Research    Service,    Beltsville,    Md. 
Livestock     Engineering    and     Farm     Structures 
Research  Branch. 
G.B.  Willson. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  163-165, 4  fig,  2  tab,  4  ref. 

Descriptors:    'Farm   wastes,   Aerobic   treatment, 
Cattle,  Hay,  Silage,  Grains,  Odor,  Waste  treat- 
ment. 
Identifiers:  'Composting. 

Composting  is  a  biological  process  for  the 
degradation  of  solid  wastes.  It  has  been  used  to 
reduce  municipal  wastes  to  an  odorless,  stable 
material  that  may  be  used  as  a  soil  conditioner. 
The  compost  may  be  easily  handled  or  stored. 
Like  other  biological  degradation  processes,  the 
process  may  be  either  aerobic  or  anaerobic  or  a 
combination.  The  aerobic  process  is  faster  and 
produces  more  heat,  which  maintains  the  elevated 
temperatures  required.  The  aerobic  process, 
which  seems  to  have  merit  for  treatment  of  farm 
animal  wastes,  was  studied.  Waste  from  the  gutter 
of  a  stanchion  barn  was  used.  Two  types  of 
bedding,  straw  and  wood  sawdust,  were  evalu- 
ated. Several  of  the  process  parameters  have  been 
investigated  on  a  pilot  scale  with  approximately 
one-half  ton  batches  and  on  a  bench  scale.  These 
parameters  include  air  flow  rate,  moisture  content, 
temperature,  pH,  and  agitation  frequency.  Dry 
matter  was  reduced  about  60%.  The  total  weight 
was  reduced  about  80%,  including  the  effect  of 
lowering  the  moisture  content  from  75  to  50%  dur- 
ing the  process.  Volume  was  reduced  30  to  50%  on 
a  loose  basis.  The  final  product  has  a  faint  musty 
odor  in  a  moist  condition.  It  is  odorless  when  air- 
dried  to  about  10%  moisture  content.  (See  also 
W72-09940)  (Bundy-Iowa  State) 
W72-09984 


QUALITY      OF      EFFLUENT      FROM      FARM 
ANIMAL  PRODUCTION  SITES, 
Louisiana  Tech  Univ.,  Ruston.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-09985 


WATER    HYACINTHS   TO    FURTHER   TREAT 
ANAEROBIC  LAGOON  EFFLUENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-09986 


ENZYME-FACILITATED  MICROBIAL 

DECOMPOSITION     OF     CATTLE     FEEDLOT 
MANURE, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09987 


WATER    AND    SOIL    OXYGEN    DEMAND    OF 
LIVESTOCK  WASTES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-09988 


BOD   ANALYSIS   OF   SWINE   WASTE    AS   AF- 
FECTED BY  FEED  ADDITIVES, 

North  Carolina   State   Univ.,   Raleigh.   Dept.  of 
Biological  and  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  05C. 
W 72-09989 


PORCINE     ENTEROVIRUS     SURVIVAL     AND 
ANAEROBIC  SLUDGE  DIGESTION, 

Illinois  Univ.,  Urbana.  Dept.  of  Microbiology;  and 

Illinois     Univ.,     Urbana.     Dept.     of    Veterinary 

Pathology  and  Hygiene. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-09990 


THROUGH-CIRCULATION         DRYING         OF 
MANURE  IN  SUPERHEATED  STEAM, 

Drexel  Univ.,  Philadelphia,  Pa.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09991 


PYROLYSIS  OF  LIVESTOCK  WASTES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09992 


DRYING  POULTRY  WASTE, 

Michigan   State   Univ.,   East  Lansing.   Dept.   of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09993 


ECONOMICS    OF    WASTE    DISPOSAL    FROM 
CONFDXED  LIVESTOCK, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Economics. 

For  primary  bibliographic  entry  see  Field  05D. 
W 72-09994 


MARKETING  CONVERTED  POULTRY 

MANURE, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Animal  Industries. 

For  primary  bibliographic  entry  see  Field  05E. 

W72-09995 


THE      ECONOMICS      OF      SWINE      WASTE 
DISPOSAL, 

Environmental  Research  and  Applications,  Inc., 

Wilton,  Conn. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09996 


ECONOMIC  IMPLICATIONS  OF  ENVIRON- 
MENTAL QUALITY  LEGISLATION  FOR  CON- 
FINED ANIMAL  FEEDING  OPERATIONS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of 
Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  05D. 
W 72-09997 


COST  OF  MAINTAINING  SPECIFIED  LEVELS 
OF  WATER  POLLUTION  CONTROL  FOR  CON- 
FINED CATTLE  FEEDING  OPERATIONS  FOR 
THE  SOUTHERN  HIGH  PLAINS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Economics. 

H.  Y.  Lee,  and  T.  R.  Owens. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 ,  p  207-208.  1  fig,  5  ref. 

Descriptors:  'Farm  wastes,  'Cattle,  'Agricultural 
runoff,  Confinement  pens,  Feed  lots,  Costs,  Tex- 
as, Water  pollution  control. 
Identifiers:  'Southern  High  Plains. 


The  Southern  High  Plains  of  the  U.S.  has  wit- 
nessed the  rapid  expansion  of  confined  cattle  feed- 
ing operations.  From  less  than  500,000  head  of  fed 
cattle  marketed  in  1959,  the  figure  increased  to 
over  2.5  million  head  by  1969  in  the  state  of  Texas 
alone.  Surplus  feed  grain  supply,  abundant  feeder 
cattle  supply,  dry  and  mild  climate,  gentle  terrain, 
and  an  excellent  transportation  network  con- 
tributed to  the  development.  Some  of  these  factors 
have  also  contributed  to  serious  water  pollution 
problems.  An  immediate  solution  to  the  problem 
might  be  the  utilization  of  collection  basins  to  col- 
lect feedlot  runoff  for  subsequent  discharge  to  an 
open  field  or  modified  playa  lake  or  alternatively 
left  for  natural  evaporation.  The  two  runoff  con- 
trol systems  are  termed,  respectively,  'mechanical 
discharge  systems'  and  'evaporative  discharge 
systems'.  Annual  costs  would  range  from  $1,011  to 
$3,125  for  5,000  and  25,000  head  lots,  respectively. 
This  is  an  average  cost  of  8.2  cents  per  head  of  oc- 
cupancy. Disposing  of  solid  manure  is  still  a  major 
problem  with  these  systems.  A  'modified  environ- 
ment system'  consisting  of  concrete  slotted  floors 
and  a  roof  covering  the  pen  area  and  collection  pits 
appears  promising.  This  type  of  construction  is 
estimated  at  about  $75  per  head,  compared  with 
$25  per  head  for  a  typical  cattle  feedlot.  (See  also 
W72-09940)  (Schmitt-Iowa  State) 
W72-09998 


AN  OXIDATION  DITCH  FOR  THE  HANDLING 

AND  TREATMENT  OF  POULTRY  WASTES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-09999 


DESIGN,  INSTALLATION  AND  BIOLOGICAL 
ASSESSMENT  OF  A  PASVEER  OXIDATION 
DITCH  ON  A  LARGE  BRITISH  COLUMBIA 
SWINE  FARM, 

Department  of  Agriculture,  Abbotsford  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10000 


BEEF  WASTES  AND  THE  OXIDATION  DITCH 
TODAY  AND  TOMORROW, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10001 


AEROBIC     TREATMENT     OF     LIQUID     AND 
SOLID  POULTRY  MANURE, 

Guelph  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10002 


MICROBIOLOGICAL    ASPECTS   OF    AEROBI- 
CALLY  TREATED  SWINE  WASTE, 

School  of  Agriculture,  Aberdeen  (Scotland).  Bac- 
teriology Div. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10003 


CROP  PRODUCTION  AND  SOIL  ANALYSES  AS 
AFFECTED  BY  APPLICATIONS  OF  CATTLE 
FEEDLOT  WASTE, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10004 


A  BARRIERED  LANDSCAPE  WATER 
RENOVATION  SYSTEM  FOR  REMOVING 
PHOSPHATE  AND  NITROGEN  FROM  LIQUID 
FEEDLOT  WASTE, 

Michigan   State   Univ.,   East  Lansing.   Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10005 
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[SPOSAL     OF     BEEF     MANURE     BY     DEEP 
LOWING, 

Bxas  A  and  M  Univ.,  College  Station.  Dept.  of 

gricultural  Engineering. 

3t  primary  bibliographic  entry  see  Field  05E. 

72-10006 


ATER  QUALITY  OF  RUNOFF  FROM  GRASS- 
*ND  APPLIED  WITH  LIQUID,  SEMI-LIQUID, 
ND  'DRY'  DAIRY  WASTE, 

uburn  Univ.,  Ala.  Dept.  of  Animal  and  Dairy 

:ience. 

>r  primary  bibliographic  entry  see  Field  05D. 

72-10007 


ITE  OF  INORGANIC  FORMS  OF  N  AND 
LLT  FROM  LAND-DISPOSED  MANURES 
IOM  DAIRIES, 

ilifornia  Univ.,  Riverside.  Dept.  of  Soil  Science 

id  Agricultural  Engineering. 

>r primary  bibliographic  entry  see  Field  0SB. 

72-10008 


FFECT  OF  RATE  OF  POULTRY  MANURE  AP- 
JCATION  ON  SELECTED  SOIL  CHEMICAL 
tOPERTIES, 

rkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
H.  Hileman. 

:  Livestock  Waste  Management  and  Pollution 
batement,  Proceedings  International  Symposium 
I  Livestock  Wastes,  Ohio  State  University,  April 
-22, 1971,  p  247-248, 5  fig. 

escriptors:   'Farm  wastes,  'Poultry,  'Fertiliza- 
>n,   Crop    response,    Salinity,    Soil    properties, 
loil  chemical  properties,  Salts, 
entifiers:  'Field-spreading. 

lultry  manure,  especially  broiler  litter,  is  a  valua- 
e  by-product  of  the  poultry  industry.  Long-time 
e  by  farmers  has  indicated  soil  imbalance  results 
om  continuous  heavy  applications.  On  a  dry 
eight  basis,  broiler  litter  contains  4.1 1%  nitrogen, 
45%  phosphorus,  and  2.18%  potassium.  Broiler 
ter  containing  26%  moisture  was  mixed  into  the 
iper  4  inches  of  Ruston  sandy  loam,  Sharkey 
ay  loam,  and  Captina  silt  loam,  at  rates  of  5,  10, 
,  and  20  tons  per  acre  for  a  greenhouse  study. 
y-31  Fescue  was  planted  but  did  not  germinate, 
rapid  rise  in  soil  temperature  and  in  pH  was 
ited  on  all  soils.  The  ammonia  released  may  react 
ith  the  soil  clay  exchange  capacity  resulting  in 
gh  levels  of  Ca,  K,  and  Mg  ions  in  the  soil,  con- 
futing to  the  soluble  salt  level.  Soil  potassium 
vels  increased  greatly.  High  levels  of  potassium 
imbined  with  ammonia  inhibit  the  germination 
id  growth  of  most  crop  plants.  Even  at  the  S-ton 
te,  severe  salt  toxicity  was  found  on  all  three 
uls  three  months  after  litter  incorporation.  Salt 
oblems  can  be  determined  by  soil  conductivity 
easurement.  (See  also  W72-09940)  (Schmitt- 
wa  State) 
72-10009 


ROUNDWATER  POLLUTION  DUE  TO  HIGH 
RGANIC  MANURE  LOADINGS, 

utgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

ept.  of  Environmental  Sciences. 

)r  primary  bibliographic  entry  see  Field  0SB. 

72-10010 


FFECT  OF   MANURE   HANDLING   SYSTEMS 
N  PLANT  NUTRIENT  CYCLING, 

isconsin  Univ.,  Madison.  Dept.  of  Soil  Science, 
or  primary  bibliographic  entry  see  Field  05C. 
72-10011 


UBSURFACE        DISPOSAL        OF        LIQUID 
IANURE, 

cnnsylvania  State  Univ.,  University  Park.  Dept. 

f  Soil  Fertility. 

or  primary  bibliographic  entry  see  Field  05B. 

'72-10012 


AEROBIC  STORAGE  OF  POULTRY  MANURE, 

Greenmount  Agricultural  and  Horticultural  Coll., 

Muckamore  (Northern  Ireland). 

For  primary  bibliographic  entry  see  Field  0SD. 

W72-10013 


SURVIVAL  AND  DETECTION  OF  LEP- 
TOSPIRES  IN  AERATED  BEEF  CATTLE 
MANURE, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10014 


AERATION  WITH  ORP  CONTROL  TO  SUP- 
PRESS ODORS  EMITTED  FROM  LIQUID 
SWINE  MANURE  SYSTEMS, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10015 


NITROGEN  TRANSFORMATION  DURING 
AEROBIC  DIGESTION  AND  DENITRIFICA- 
TION  OF  DAIRY  CATTLE  WASTES, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10016 


AEROBIC     BIOLOGICAL     BREAKDOWN     OF 
FARM  WASTE, 

Rijkszuivel  Agrarische  Afvalwater  Dienst,  Arn- 

hem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10017 


LOW-VOLUME,      SURFACE-LAYER,      AERA- 
TION-CONDITIONED MANURE  STORAGE, 

Clemson  Univ.,  S.C.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10018 


SHORT  TERM  AERATION  OF  DAIRY  CATTLE 
MANURE  FOR  IRRIGATION, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10019 


THE     USE     OF     OXIDATION     PONDS     FOR 
POULTRY  PROCESSING  WASTE  DISPOSAL, 

Virginia    Polytechnic    Inst,    and     State    Univ., 
Blacksburg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 
W72- 10020 


ACCLIMATIZATION    RESPONSE    TIME    FOR 
AEROBIC  WASTE  DIGESTORS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10021 


CATTLE  MANURE  AS  FEED  FOR  CATTLE, 

Alabama   Agricultural   Experiment   Station,   Au- 
burn. Dept.  of  Animal  and  Dairy  Sciences. 
W.B.Anthony. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22,  1971,  p  293-296,  2  fig,  11  tab,  lOref. 

Descriptors:  'Farm  wastes,  'Recycling,  'Cattle, 
'Animal  pathology,  Microorganisms,  Nematodes, 
Feed  lots,  Feeds. 
Identifiers:  'Refeeding,  Wastelage. 

Manure  from  grain-fed  steers  was  fermented  by 
lactic  acid   bacteria  and  about   16%   of  the  dry 


matter  was  converted  to  lactic  acid.  This  lactic 
acid  was  neutralized  by  anhydrous  ammonia  and 
the  final  product  contained  45%  crude  protein 
equivalent.  When  blended  with  corn,  the  am- 
moniated  manure  was  readily  consumed  by  sheep. 
Manure  blended  with  ground  corn  in  the  ratio  1:1.5 
(w/w)  was  a  more  efficient  ration  for  finishing 
slaughter  cattle  than  a  balanced  ration  containing 
corn  and  supplement  or  corn,  supplement,  and 
ground  hay.  All  manure  voided  by  yearling  steers 
fed  in  confinement  was  collected  and  made  into 
wastelage  (57  parts  manure,  43  parts  ground  hay). 
The  wastelage  produced  daily  using  the  excreta 
from  one  full-fed  yearling  steer  averaged  51 
pounds.  A  portion  (6  lb.)  was  fed  to  the  steer  that 
produced  the  manure  and  the  remainder  (45  lb.) 
was  fed  to  a  beef  brood  cow.  Cottonseed  meal 
added  to  a  corn-wastelage  ration  did  not  ap- 
preciably increase  animal  gain.  Spread  of  infection 
of  internal  parasites  and  other  common  ailments  of 
feedlot  cattle  did  not  occur  when  manure  was  fed 
over  a  long  period  to  cattle  and  sheep.  Larvae  of 
common  stomach  nematodes  did  not  develop  in 
wastelage.  (See  also  W72-09940)  (Schmitt-Iowa 
State) 
W72-10023 


NUTRITIVE   VALUE   OF   CHICKEN   MANURE 
FOR  CATTLE, 

Cornell   Univ.,    Ithaca,    N.Y.    Dept.    of   Animal 

Science. 

L.  S.  Bull,  and  J.  T.  Reid. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  297-300,  7  tab,  14  ref. 

Descriptors:  'Farm  wastes,  'Recycling,  'Cattle, 
'Poultry,  Animal  pathology,  Coliforms,  Nutrient 
requirements,  Costs. 
Identifiers:  'Air  dried  chicken  manure. 

Chicken  manure,  as  voided,  contains  about  75  per- 
cent water  and  4  percent  nitrogen.  70  percent  of 
the  nitrogen  is  derived  from  urinary  sources  and  30 
percent  from  fecal  matter.  More  than  60  percent  of 
the  total  nitrogen  is  in  the  form  of  uric  acid,  9  to  10 
percent  in  ammonium  salts  and  the  balance  is  part 
of  the  fecal  material.  The  use  of  urea  and  ammoni- 
um salts  by  rumen  microorganisms  is  well  docu- 
mented. Acceptability,  intake,  digestion,  and 
balance  trials  were  conducted  with  dairy  cattle  and 
steers  to  determine  the  value  of  air  dried  chicken 
manure  (ADM)  as  a  source  of  nitrogen,  calcium, 
and  phosphorus.  The  dry  matter  content  of  the 
ADM  as  fed  was  81.5%  and  the  percentages  of 
crude  protein,  calcium,  and  phosphorus  were  30.1 , 
7.6,  and  1.2,  respectively.  The  gross  energy  value 
was  2688  Kcal  per  Kg  as  fed.  Palatability  was  not  a 
serious  diet  problem  as  long  as  the  ADM  contained 
less  than  20%  moisture.  ADM  may  be  used  as  the 
sole  source  of  supplemental  N  for  steers  and  dairy 
cows  fed  low-protein  basal  diets.  N,  Ca,  and  P  in 
ADM  are  readily  available  and  well  utilized  by  the 
animal.  The  economic  advantages  for  producing 
ADM  in  large  quantities  are  significant  at  current 
cost  estimates.  (See  also  W72-09940)  (Schmitt- 
Iowa  State) 
W72-10024 


STUDIES  OF  PROCESSING,  NUTRITIONAL 
VALUE,  AND  PALATABILITY  OF  BROILER 
LITTER  FOR  RUMINANTS, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Animal  Science. 

J.  P.  Fontenot,  K.  E.  Webb,  B.  W.  Harmon,  R.  E. 

Tucker,  and  W.  E.  C.  Moore. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  301-304,  5  tab,  1  fig,  16  ref . 

Descriptors:  'Farm  wastes,  'Recycling,  'Poultry, 
Cattle,  Animal  pathology,  Nutrients,  Waste  treat- 
ment. 
Identifiers:  Poultry  litter. 
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A  possible  public  health  hazard  exists  when 
poultry  litter  is  fed  to  ruminants.  The  objectives  of 
this  research  were  to  develop  a  sterilizing  method 
which  will  destroy  pathogenic  organisms  in  broiler 
litter,  to  determine  the  effect  of  sterilizing 
methods  on  the  nutritional  value  of  litter,  to  study 
variation  in  chemical  composition  of  litter  among 
producers  and  to  study  the  palatability  of  cattle  ra- 
tions containing  litter.  The  use  of  dry  heat  at  150 
degrees  C  for  4  hours  or  longer  was  the  only 
method  which  was  consistently  effective  in 
sterilizing  broiler  litter.  Autoclaving  and  the  use  of 
beta-propiolactone  or  ethylene  oxide  did  not  con- 
sistently affect  chemical  composition  of  litter.  The 
use  of  dry  heat  at  100  or  150  degrees  C  resulted  in  a 
substantial  decrease  in  crude  protein  content. 
There  was  loss  of  ammonia  upon  dry  heating.  In  a 
series  of  nitrogen  balance  trials  with  sheep, 
nitrogen  utilization  was  similar  for  litter  au- 
toclaved  for  40  minutes,  dry  heated  at  150  degrees 
C  for  4  hours,  or  acidified  to  pH  6  and  dry  heated 
at  150  degrees  C  for  4  hours.  There  was  considera- 
ble variation  in  the  chemical  composition  of 
poultry  litter  samples  obtained  from  different 
areas.  No  substantial  amounts  of  pesticide 
residues  were  detected  in  broiler  litter  or  in  tissue 
from  animals  fed  processed  litter.  There  appears 
to  be  adaptation  to  acceptability  of  litter  by  cattle. 
(See  also  W72-09940)  (Schmitt-Iowa  State) 
W72-10025 


DEHYDRATED  POULTRY  WASTE  (DPW)  AS  A 
FEEDSTUFF  IN  POULTRY  RATIONS, 

Michigan   State   Univ.,   East  Lansing.   Dept.   of 

Poultry  Science. 

C.  J.  Flegal,  and  H.  C.  Zindel. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971.  p  305-307. 7  tab,  9  ref. 

Descriptors:  'Farm  wastes,  'Recycling,  'Poultry, 
Dehydration,  Nutrients,  Waste  treatment. 
Identifiers:  Eggs,  Dehydrated  poultry  wastes. 

Poultry  excreta,  from  caged  layers,  was  collected 
and  dehydrated.  The  resulting  product  of  dehydra- 
tion (DPW)  was  put  into  the  diets  fed  growing 
chicks  and  laying  hens  to  determine  its  nutritional 
value.  The  4  week  mean  body  weight  of  leghorn- 
type  chicks  was  not  influenced  when  up  to  20  per- 
cent of  the  diet  was  DPW.  When  diets  of  10  or  20 
percent  DPW  were  fed  to  broiler-type  chicks,  a 
significant  reduction  in  mean  body  weights 
resulted  at  4  weeks  of  age.  Feed  efficiency  was  in- 
versely related  to  the  level  of  DPW  in  the  diet.  In 
two  laying  experiments,  involving  leghorn-type 
laying  hens,  incorporation  of  up  to  20  percent 
DPW  did  not  influence  egg  production  or  feed  effi- 
ciency to  produce  eggs.  Egg  quality  factors  were 
not  adversely  influenced  by  adding  up  to  40  per- 
cent DPW  in  the  laying  ration.  Supplementation  of 
the  diets  containing  DPW  in  one  experiment  with 
calcium,  phosphorus,  methionine  and  energy  had 
little  influence  on  the  criteria  measured.  The  taste 
panel  was  unable  to  determine  a  difference 
between  eggs  from  hens  fed  the  control  diet  and 
eggs  produced  by  hens  fed  diets  containing  10,  20, 
and  30  percent  DPW.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72-10026 


DRIED  ANIMAL  WASTE  AS  A  PROTEIN  SUP- 
PLEMENT FOR  RUMINANTS, 

Michigan   State   Univ.,   East  Lansing.   Dept.   of 

Animal  Husbandry. 

H.  F.  Bucholtz,  H.  E.  Henderson,  J.  W.  Thomas, 

and  H.C.  Zindel. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971 ,  p  308-310, 6  tab,  4  ref. 

Descriptors:  'Farm  wastes,  'Recycling,  'Poultry, 

Dehydration,    Nutrients,    Ruminants,    Proteins, 

Feeds. 

Identifiers:  Dehydrated  poultry  wastes. 


A  134  day  feeding  trial  utilizing  nine  yearling 
steers  per  group  was  employed  in  studying  the 
value  of  dried  poultry  waste  as  a  protein  source  for 
feed  lot  cattle.  The  ration  was  comprised  of  80% 
corn  silage  and  20  percent  shelled  corn  on  a  dry 
matter  basis.  Crude  protein  levels  were  adjusted  to 
12  percent  of  dry  matter  with  one  of  the  following 
protein  supplements;  dried  poultry  waste  (DPW), 
1/2  DPW  -  1/2  urea,  1/2  DPW  -  1/2  soybean  meal, 
urea,  and  soybean  meal.  Average  daily  gain  for  the 
respective  rations  was:  2.75,  3.03,  2.88,  3.10,  3.35 
pounds  respectively.  Gain  differences  were  highly 
significant.  Feed  efficiency  values  were  10.43, 
7.31,  8.14,  7.23,  and  6.96  pounds  respectively.  The 
relatively  poor  performance  of  beef  animals  fed 
DPW  may  be  related  to  the  high  proportion  (32 
percent)  of  product  used  in  the  ration.  Digestibility 
and  nitrogen  balance  values  for  sheep  indicate  that 
the  animal  manures  can  be  successfully  used  as  a 
source  of  energy  and  nitrogen  in  ruminant  rations. 
From  management  and  nutritional  considerations, 
dehydrated  animal  wastes  must  contain  more  than 
25  percent  crude  protein  to  economically  compete 
with  other  supplemental  nitrogen  sources  for  rumi- 
nants. (See  also  W72-09940)  (Schmitt-Iowa  State) 
W72- 10027 


THE  EFFECTS  OF  INCLUDING  DRIED 
POULTRY  WASTE  IN  THE  FEED  OF  LAYING 
HENS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Wor- 
cester (England).  Poultry  Husbandry  Advisor. 
B.Hodgetts. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971,  p  31 1-313, 9  tab,  12  ref. 

Descriptors:        'Farm        wastes,        'Recycling, 
'Dehydration,  Poultry,  Costs,  Drying,  Feeds. 
Identifiers:  Dehydrated  poultry  waste. 

A  farm  trial  was  arranged  to  test  the  feasibility  of 
including  artificially  dried  poultry  waste  in  the 
feed  of  a  flock  of  1800  caged  laying  hens.  A  flock 
of  800  birds  was  maintained  as  a  control.  The 
waste  came  directly  from  battery  cages  and  was 
dried  in  a  rotary  drum  type  dryer.  After  prelimina- 
ry trials  it  was  decided  to  use  an  inclusion  level  of 
10%  dried  poultry  waste.  After  58  weeks  of  lay,  no 
real  differences  could  be  detected  in  terms  of  egg 
yield,  mortality  or  egg  gradings.  The  flock  receiv- 
ing dried  poultry  waste  consumed  0.27  ounces  of 
feed/bird/day  less  than  the  control.  Body  weight 
checks  showed  them  to  be  0.21  pounds/bird  heavi- 
er at  the  end  of  the  trial.  The  overall  cost  of  the  ra- 
tion was  reduced  to  $4.80  per  ton  by  including 
dried  poultry  waste.  This  trial  indicated  that  for 
the  conditions  prevailing  it  was  technically,  nutri- 
tionally and  economically  feasible  to  recycle 
poultry  waste  to  the  layers  at  a  level  of  10%.  (See 
also  W72-09940)  (Schmitt-Iowa  State) 
W 72- 10028 


NUTRITIVE  EVALUATIONS  OF  UNTREATED 
AND  CHEMICALLY  TREATED  DAIRY  CAT- 
TLE WASTES, 

Agricultural    Research    Service,    Beltsville,    Md. 
Animal  Science  Research  Div. 
For  primary  bibliographic  entry  see  Field  05D. 
W72- 10029 


BIODEGRADED  HEN  MANURE  AND  ADULT 
HOUSE  FLIES:  THEIR  NUTRITIONAL  VALUE 
TO  THE  GROWING  CHICK, 

Agricultural    Research    Service,    Beltsville,    Md. 

Agricultural  Engineering  Research  Div. 

C.  C.  Calvert,  N.  O.  Morgan,  and  H.  J.  Eby. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 ,  p  319-320,  6  tab,  4  ref. 

Descriptors:  'Farm  wastes,  'Recycling,  'Insects, 
♦Larvae,  Poultry,  Drying,  Nutrients,  Feeds. 
Identifiers:  House  flies,  Musca  domestica. 


Initial  studies  demonstrated  the  feasibility  of  using 
the  house  fly  larvae  to  biodegrade  or  process 
caged  laying  hen  manure.  Studies  conducted  on 
the  comparison  of  processed  hen  manure,  fresh 
dried  hen  manure,  and  soybean  meal  used  these 
materials  to  constitute  22%  of  the  diet.  The  materi- 
als contained  2.7,  5.2  and  8.0%  total  Kjeldahl 
nitrogen,  respectively.  Chicks  receiving  the  two 
types  of  manure  in  the  three  week  growth  studies 
weighed  93  grams  less  than  those  receiving 
soybean  meal.  22%  manure  does  not  support  op- 
timum chick  growth.  Newly  emerged  house  flies 
contain  about  69%  moisture,  and  the  dry  material 
is  75%  protein  and  7%  fat.  Dried  ground  adult 
house  flies  were  diluted  with  cellulose  to  bring  the 
protein  content  to  50%  and  this  material  was  sub- 
stituted in  the  chick  diet  of  the  growing  chick.  The 
total  amount  of  fly  meal  in  the  chick  diet  was  22% 
and  this  was  compared  with  22%  of  50%  soybean 
meal.  The  adult  house  fly  meal  supports  growth 
equally  as  well  as  soybean  meal  during  the  first 
three  weeks  of  the  growing  period.  (See  also  W72- 
09940)  (Schmitt-Iowa  State) 
W72-1O030 


RECYCLING  BROILER  HOUSE  LITTER  ON 
TALL  FESCUE  PASTURES  AT  DISPOSAL 
RATES  AND  EVIDENCE  OF  BEEF  COW 
HEALTH  PROBLEMS, 

Department  of  Agriculture,  Watkinsville,  Ga. 

S.  R.  Wilkinson,  J.  A.  Stuedemann,  D.  J.  Williams, 

J.  B.  Jones,  and  R.  N.  Dawson. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22, 1971,  p  321-324,  5  tab,  3  fig,  17  ref. 

Descriptors:  'Farm  wastes,  'Fertilizers,  'Crop 
response,  Nutrients,  Cattle,  Fescues,  Animal 
pathology. 

Identifiers:  Grass  tetany,  Nitrate  toxicity,  Lipo- 
matosis. 

Grass  tetany,  nitrate  toxicity,  and  lipomatosis 
problems  have  occurred  with  beef  grazed  in  tall 
fescue  pastures  heavily  fertilized  with  broiler 
litter.  Two  Kentucky-31  fescue  pasture  systems 
were  initiated  in  1968  with  one  receiving  9.3  M.T. 
dry  broiler  house  litter  per  acre  per  year,  and  a 
control  receiving  a  maximum  of  202  Kg  N  per  ha 
per  year  from  inorganic  sources.  These  pastures 
were  treated  as  ecosystems  and  changes  in  soil, 
plant,  and  animal  components  were  evaluated.  Soil 
from  the  surface  5  cm  of  the  littered  pasture  had  a 
higher  percent  of  the  exchange  complex  saturated 
with  K,  higher  water  soluble  P  and  N03,  and  a 
lower  C/N  ratio.  Plant  samples  showed  increased 
total  N  and  potentially  toxic  levels  of  N03-N  ac- 
cumulations during  summer  months  in  the  forage. 
Perloline  levels  in  fescue  varied  from  a  low  in 
early  spring  and  fall  (160  micro  g/g)  to  a  maximum 
in  August  (830  micro  g/g).  Differential  rates  of  up- 
take of  K/Ca/Mg  during  early  spring  resulted  in 
grass  having  K/Ca  +  Mg  ratios  greater  than  2.2. 
Fat  necrosis  was  detected  by  rectal  palpation  in  2 
of  21  and  7  of  21  cows  after  1  and  2  years  of  study 
in  the  broiler  littered  fescue  and  none  in  1  of  24  in 
the  control  herd.  (See  also  W72-09940)  (Schmitt 
Iowa  State) 
W72-1O031 


MOVEMENT  OF  POLLUTANT  PHOSPHORUS 
IN  SATURATED  SOILS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-10032 


TREATMENT    OF    LIVESTOCK-LAGOON    EF- 
FLUENT BY  SOIL  FILTRATION, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10033 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


GROWTH  RESPONSE  OF  PLANTS  UNDER 
SPRINKLER  IRRIGATION  WITH  DAIRY 
WASTE, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72- 10034 


NITROGEN  REMOVAL  FROM  SEWAGE 
WATERS  BY  PLANTS  AND  SOIL, 

Maryland  Univ.,  College  Park.  Dept.  of  Agrono- 
my. 

V.  Larsen,  and  J.  H.  Axley. 

In:  Livestock  Waste  Management  and  Pollution 
Abatement,  Proceedings  International  Symposium 
on  Livestock  Wastes,  Ohio  State  University,  April 
19-22, 1971 ,  p  338-340,  6  tab,  17  ref . 

Descriptors:   *Farm  wastes,   'Nutrient  removal, 
'Soil  filters,  Denitrification,  Nitrogen  compounds, 
Ammonia,  Leaching,  Sewage  disposal,  Filtration. 
Identifiers:  Soil  filtration. 

The  addition  of  3000  pounds  per  acre  of  nitrogen, 
SO  tons  of  organic  matter  and  200  acre  inches  of 
water  per  year  to  plants  and  soil  was  studied  in 
reference  to  changes  in  sewage  as  it  entered  the 
soil  and  passed  through  the  soil  to  a  depth  of  30 
feet.  At  this  depth  these  waters  were  returned  to 
the  surface  by  pumps.  By  use  of  chloride  as  a 
tracer,  ground  water  dilution  estimates  were  made 
and  a  nitrogen  balance  sheet  for  the  changes, 
losses,  and  destinations  of  nitrogen  throughout  the 
cycle  was  developed.  The  65  ppm  of  N  in  sewage, 
when  applied  at  a  rate  of  508  cm  per  year  (200 
inches  per  year),  was  reduced  to  1 1  ppm  of  N03-N 
after  the  sewage  has  passed  through  3  meters  of 
water  unsaturated  soil  and  6  m  of  water  saturated 
soil.  Denitrification  and  immobilization  of  nitrogen 
were  the  two  most  important  factors  in  nitrogen 
removal  when  treatment  rates  were  11.7  to  23.7  cm 
per  week.  (See  also  W72-09940)  (Schmitt-Iowa 
State) 
W72-10O35 


RENOVATION  AND  REUSE  OF  WATER  FOR 
DILUTION  AND  HYDRAULIC  TRANSPORT  OF 
DAIRY  CATTLE  MANURE, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Food  and 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10036 


THE  SEPARATION  OF  SOLID  AND  LIQUID 
PARTS  OF  PIG  SLURRY, 

Instituut       voor       Landbouwbedrijfsgebouwen, 

Wageningen  (Netherlands). 

J.C.  Glerum,  G.  Klomp,  and  H.  R.  Poelma. 

In:  Livestock  Waste  Management  and  Pollution 

Abatement,  Proceedings  International  Symposium 

on  Livestock  Wastes,  Ohio  State  University,  April 

19-22,  1971 ,  p  345-347,  2  tab,  5  fig. 

Descriptors:  'Farm  wastes,  'Slurries,  'Separation 
techniques.   Sieve   analysis,   Sedimentation,   De- 
watering,  Hogs,  Waste  treatment. 
Identifiers:     Centrisieve,     Decanter    centrifuge, 
Vibroscreen,  Rotary  vacuum  filter. 

Experiments  designed  to  separate  solid  and  liquid 
parts  of  pig  slurry  were  made  with  a  centrisieve, 
two  decanter  centrifuges,  a  rotary  vacuum  filter,  a 
vibroscreen,  and  a  sedimentation  silo.  With  the  aid 
of  a  centrisieve  between  30  and  40%  of  the  dry 
matter  could  be  removed  from  pig  slurry  with  a 
dry  matter  content  of  5  to  8%.  The  separated 
material  has  a  dry  matter  content  of  14  to  19%. 
High  demands  are  made  on  the  homogenity  and 
supply  of  the  slurry.  The  material  separated  by  the 
decanter  centrifuge  was  quite  dry,  but  the  energy 
consumption  per  unit  capacity  was  very  high.  The 
separation  capacity  of  the  vacuum  filter  equaled 
that  of  the  decanter  centrifuge  but  had  a  lower 
energy  requirement.  The  separated  material  from 
the  vibroscreen  continued  too  wet  and  the  capaci- 
ty was  also  low.  The  sedimentation  silo  showed 


the  biggest  reduction  of  the  slurry  was  initially 
high  (15-19%)  and  the  storage  time  was  long.  The 
centrisieve  performed  best  based  on  results, 
capacity  and  initial  expense.  The  sedimentation 
silo  also  performed  well.  (See  also  W72-09940) 
(Schmitt-Iowa  State) 
W72-10037 


DEWATERING  POULTRY  MANURE  BY  CEN- 
TRIFUGATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10038 


CONCENTRATION  OF  PROTEINACEOUS 
SOLIDS  FROM  OXIDATION  DITCH  MIXED- 
LIQUOR, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10039 


COASTAL  WATER  QUALITY, 

Texas  Water  Quality  Board,  Austin. 

For  primary  bibliographic  entry  see  Field  06D. 

W72-10050 


UNDERSTANDING  ENVIRONMENTAL  POLLU- 
TION. 

C.  V.  Mosby  Co.,  Saint  Louis,  Mo.,  1971.  M.  A. 
Strobbe,  editor.  357  p.  Pr.  $5.95. 
Identifiers:    Environment,    'Pollution,    Pollution 
abatement,  Control. 

Articles  have  been  selected,  compiled  and 
reprinted  to  furnish  substantial  support  for  the 
study  of  environmental  quality  in  association  with 
general  science,  conservation,  ecology  and  biolo- 
gy. The  subject  matter  is  divided  into  2  major 
areas.  The  first  part  is  comprised  of  articles  rela- 
tive to  the  major  environmental  pollution 
problems  and  written  by  persons  who  have  a  grasp 
of  the  problems  but  are  not  involved  in  scientific 
or  technological  research.  The  variety  of  opinions 
provides  a  cross  section  of  the  field.  The  second 
part  includes  research  articles  dealing  with 
specific  problems.  The  articles  support  the  areas 
covered  in  the  first  part,  thus  providing  evidence 
of  accomplishments  and  pointing  up  the  necessity 
of  interplay  between  all  professions  for  the  solu- 
tion of  environmental  pollution  problems.  The 
readings  should  prove  useful  for  college  environ- 
mental quality  courses  of  interdisciplinary  nature. 
This  may  also  serve  as  a  handbook  and  guide  to 
the  understanding  of  the  different  parameters  of 
environmental  pollution  control.  Five  appendixes, 
a  listing  of  supportive  reference,  a  listing  of  au- 
diovisual aids  that  illustrate  the  effects  of  various 
pollutants  on  the  environment,  a  glossary  of 
terms,  and  a  listing  of  some  national  conservation 
organizations  have  been  included. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-10124 


COASTAL  ZONE  MANAGEMENT. 

Committee  on  Public  Works  (U.  S.  Senate).  Sub- 
committee on  Flood  Control  -  Rivers  and  Harbors. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10194 


REGISTRATION  OF  HERBICIDES  FOR 
AQUATIC  USE, 

Food   and   Drug  Administration,   Rockville,   Md. 
Div.  of  Food  Chemistry  and  Technology. 
J.  C.  Cummings. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-726  028,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report,  Office  of  the  Chief  of 
Engineers,  Department  of  the  Army,  January 
1969.  5  p. 


Descriptors:  'Aquatic  weed  control,  'Herbicides, 
'Public  health,  'Water  quality  standards,  Pesti- 
cides, Pesticide  toxicity,  Pesticide  residues,  Fish, 
Shellfish,  Aquatic  environment,  Potable  water, 
Regulation,  Federal  government. 
Identifiers:  'Herbicide  registration,  'Herbicide 
toxicity,  'Herbicide  residues,  Food  and  Drug  Ad- 
ministration, Toxicology  data. 

Toxicology  data  including  90-day  feeding  for  two 
species  of  mammals  are  required  for  registration 
of  each  aquatic  herbicide.  Residue  data  for  ir- 
rigated crops,  meat,  poultry,  milk  and  eggs,  fish 
and  shellfish,  and  potable  water  are  also  required 
for  each  registered  use  that  may  affect  these  areas. 
(Svensson-Washington) 
W72-10199 


ALDRIN:  REMOVAL  FROM  LAKE  WATER  BY 
FLOCCULENT  BACTERIA, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10220 


BIOCHEMICAL     CHANGES     IN     OXIDATION 
PONDS, 

Maharaja  Sayajirao  Univ.  of  Baroda  (India).  Dept. 

of  Biochemistry. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10233 


THE  RIVER  BASIN  MODEL:  AN  OVERVIEW. 

Envirometrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10307 


THE    RIVER    BASIN    MODEL:    UTILITY    DE- 
PARTMENT. 

Envirometrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10313 


THE   RIVER   BASIN   MODEL:   HIGHWAY   DE- 
PARTMENT. 

Environmetrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10314 


REPLACEMENT    OF    WATER    DISTRIBUTION 
MAINS. 

American  Water  Works  Association,  New  York. 

Task  Group  2850D. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10367 


REORIENTATION  TO  MEET  THE  CHAL- 
LENGE OF  QUALITY  WATER, 

American  Water  Works  Association,  New  York; 
and  Missouri  Water  Co.,  Independence. 
R.  J.  Faust,  and  H.  D.  Dyer. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  57,  No  6,  p677-693,  June  1965.  3  fig,  1 
tab,  8  ref. 

Descriptors:     'Water    quality     control,     'Water 
management     (Applied),     'Administrative     deci- 
sions, Salaries,  Management,  Labor  supply,  Per- 
sonnel, Training. 
Identifiers:  'Personnel  policies. 

A  good  water  system  should  operate  under 
progressive  principles  and  a  sound  fiscal  policy. 
The  utility  operation  should  be  a  business  based  on 
customer  orientation,  future  orientation,  value 
orientation,  profit  orientation,  and  board  orienta- 
tion. Ever  increasing  numbers  of  better-educated, 
highly  skilled  managers,  engineers  and  technicians 
must  be  brought  into  the  water  industry.  Since  the 
industry  is  far  behind  in  recruiting  such  capable 
people,  it  should  adopt  salary  and  personnel  poli- 
cies that  will  attract  and  retain  such  personnel. 
Higher  qualifications  for  all  personnel  must  be  set 
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and    a   better    image    of    the    industry    can    be 
established   by   setting  higher   standards,   giving 
better  service,  and  using  public  relations  more  ef- 
fectively. (Britton-AWWARF) 
W72-10382 


ANALYSIS  OF  ALKALINE  PULPING  LIQUOR 
WITH  SULFIDE  ION-SELECTIVE  ELEC- 
TRODE, 

Foxboro  Co.,  Mass. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10385 


BASIN  MANAGEMENT  TECHNIQUES  FOR 
SEWERAGE  AGENCIES, 

Municipality  of  Metropolitan  Seattle,  Wash. 
C.  V.  Gibbs,  and  A.  L.  Poole. 

Journal  of  the  Sanitary  Engineering  Division, 
American  Society  of  Civil  Engineers,  Vol  98,  No. 
SA3,  June  1972,  p  491-504,  11  ref. 

Descriptors:  *Sewage  systems,  'Land  manage- 
ment, *Riverbasin  management,  Regional  analy- 
sis, Planning,  Administration,  Water  utilization, 
Water  quality  control,  Automatic  control,  Moni- 
toring, Financing,  Waste  water  treatment. 
Identifiers:  Seattle  (Wash). 

Management  of  sewerage  agencies  has  developed 
to  the  point  that  consideration  must  be  given  to 
any  and  all  factors  influencing  water  quality,  and 
many  different  basin  management  practices  and 
techniques  will  be  required  in  order  to  do  an  effec- 
tive job.  Those  basin  management  practices  which 
will  be  of  importance  to  a  sewerage  agency  in- 
clude: (1)  a  dynamic  land  use  plan  designed  to 
preserve  the  natural  environment;  (2)  administra- 
tive co-ordination  between  public  and  private 
agencies;  (3)  comprehensive  water  quality  moni- 
toring for  all  basin  waterways;  (4)  water  budget 
planning  for  the  future  utilization  of  basin  water 
resources;  (5)  computer  use  for  basin  development 
studies,  evaluation  of  technological  engineering 
and  economic  options  and  possible  automated 
control  of  the  entire  sewerage  system;  (6)  financ- 
ing methods  for  controlled  basin  development;  (7) 
management  information  systems;  and  (8)  citizen 
involvement  and  contribution.  The  municipality  of 
Metropolitan  Seattle  has  utilized  many  of  these 
techniques  in  basin  planning  and  regionalization  of 
pollution  abatement  and  control  projects,  and 
Seattle-Metro  is  presented  as  a  basin  management 
case  study.  (Lowry-Texas) 
W72-10415 


MEASUREMENT  OF  TOTAL  SOLIDS  IN 
KRAFT  BLACK  LIQUORS, 

Kimberly-Clark  Corp.,  Neenah,  Wis. 

J.  L.  Parker,  R.  P.  Hensel,  and  C.  L.  Wagoner. 

Tappi,  Vol  53,  No.  5,  May  1970,  p  874-877,  27  ref. 

Descriptors:  *Pulp  and  paper  industry,  "Kraft  mill 
wastes,  'Analytical  techniques,  Laboratory  tests, 
Separation  techniques,  Evaporation,  Drying, 
Suspended  solids,  Dissolved  solids,  Moisture, 
Wastes  dilution,  Oxidation,  Water  quality  control. 
Identifiers:  Industrial  wastes. 

The  present  solids  determination  procedure  for 
black  liquor  total  solids  measurement  involves  the 
evaporation  of  10  ml  of  liquor  in  a  tared  evaporat- 
ing dish  at  105C  for  24  hours.  Criticisms  of  this 
method  include:  (1)  'Scum'  formed  during  the 
process  traps  an  undetermined  amount  of  moisture 
in  the  residue;  (2)  waters  of  crystallization  are  not 
evaporated,  yielding  high  results;  (3)  residue 
weight  even  after  24  hours  is  not  constant, 
possibly  due  to  continued  moisture  loss,  but  also 
by  thermal  decomposition  and  volatilization  of  or- 
ganic materials;  (4)  volatile  substances  other  than 
water  are  lost;  (5)  oxidation  may  take  place  in  the 
presence  of  air,  yielding  high  results;  (6)  24  hours 
is  too  long  for  usefulness  in  evaporator  or  boiler 
control;  and  (7)  drying  rates  vary  if  oven  humidity 
is  uncontrolled.  The  following  modifications  to 
eliminate  or  minimize  problems  with  the  present 


procedure  were  suggested:  (1)  use  of  surface  ex- 
tenders and  dilution  of  high-solids  samples  to 
minimize  moisture  entrapment;  (2)  specification  of 
oven  size  and  rate  of  airflow  and  use  of  pre-dried 
air  to  increase  and  standardize  drying  rate;  (3)  dilu- 
tion of  high  solids  liquors  to  a  concentration  which 
can  be  handled  as  a  liquor,  with  provisions  made 
to  allow  use  of  the  sample  for  other  analyses  such 
as  heating  value  or  chemical  analysis.  Possible  ad- 
ditional problems  are  suggested,  however,  that 
should  be  evaluated  for  significance.  (Lowry-Tex- 
as) 
W72-10419 


KRAFT  PULPING, 

North  Carolina  State  Univ.,  Raleigh. 

P.J.  Kleppe. 

Tappi,  Vol  53,  No.  1 ,  January  1970,  p  35-47,  1 1  fig, 

1  tab,  115  ref. 

Descriptors:  *Pulp  and  paper  industry,  'Kraft  mill 
wastes,  'Sulfur  compounds,  Chemical  reactions, 
Sulfite  liquor,  Lignins,  Odors,  Color,  Digestion, 
Temperature,  Hydrogen  ion  concentration,  In- 
cineration, Oxidation,  Chemical  precipitation, 
Waste  water  treatment,  Industrial  wastes. 

Kraft  pulping,  now  nearly  predominant  in  the 
paper  industry,  has  become  increasingly  popular 
for  the  following  reasons:  (I)  pulping  chemicals 
can  be  efficiently  and  economically  recovered;  (2) 
all  commercially  available  woods  can  be  pulped  by 
the  process;  (3)  the  discovery  of  chlorine  dioxide 
as  a  pulp  bleaching  agent,  and  methods  to  produce 
it  cheaply  and  to  use  it  very  efficiently  in  the 
bleaching  of  kraft  pulps;  and  (4)  paper  and  board 
products  produced  from  kraft  pulps  are  generally 
superior  in  strength  compared  to  products 
produced  from  other  pulps.  A  literature  review  of 
several  pulping  variables  on  delignification  rate, 
pulp  yield,  and  pulp  properties  was  conducted  and 
the  results  are  presented.  New  developments  in 
both  process  control  and  pollution  control  are  also 
presented.  Present  trends  indicate  that  the  kraft 
process  will  be  the  dominant  pulping  process  for  at 
least  the  next  20  years,  while  the  trends  toward 
continuous,  closed  cycle  processes  advances  and 
refinements  to  this  concept  are  continually  made. 
(Lowry-Texas) 
W 72- 10420 


ECONOMICS  OF  WATER  QUALITY  AND 
WASTEWATER  CONTROL, 

California  Univ.,  Los  Angeles.  Graduate  School  of 

Management. 

F.E.Case. 

Journal    of    the    Sanitary    Engineering    Division, 

American  Society  of  Civil  Engineers,  Vol.  98,  No. 

SA2,p  427-434,  April,  1972. 

Descriptors:    'Water    utilization,    'Waste    water 
disposal,    'Economic   efficiency,   Economic   im- 
pact, Cost-benefit  analysis,  Regulation. 
Identifiers:    'Externalities,   Social  costs,   Private 
costs. 

In  the  past,  water  was  treated  as  a  'free'  good. 
However,  population  increases  and  technological 
changes  have  increased  the  demand  for  water  to 
the  extent  that  it  is  now  one  of  our  scarcest  natural 
resources.  As  an  economic  good,  water  is  valuable 
in  creating  other  goods,  as  a  natural  force  for 
producing  energy,  or  as  an  agent  for  improving  the 
quality  of  living  and  the  environment.  Unfortu- 
nately, the  private  marketplace  tends  to  under- 
price  water.  The  optimizing  individual  or  firm  uses 
water  and  creates  wastewater  without  regard  for 
those  social  costs  not  included  in  the  price  of 
water.  This  market  failure  provides  a  rationale  for 
public  intervention  which  may  take  such  forms  as 
regulations  or  tax-subsidy  schemes.  Water  produc- 
tion must  include  consideration  of  wastewater 
disposal  problems  so  that  private  profits  may  be 
maintained  without  creating  undue  social  costs 
and  so  that  optimal  uses  may  be  made  of  the  water. 
Economic  efficiency  would  require  that  water  and 
wastewater  management  be  treated  in  terms  of  a 


system.  That  is,  a  system  using  water  and  waste- 
water must  provide  ways  by  which  water  can  be 
fed  back  into  the  system.  (Settle-Wisconsin) 
W72-10426 


06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


AN     OUTDOOR     RECREATION     PLAN     FOR 
WYOMING, 

Wyoming  Recreation  Commission,  Cheyenne. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-10055 


URBAN  WATER  RESOURCES  PLANNING  AND 
MANAGEMENT. 

Texas  A  and  M  Univ.,  College  Station.  Water 
Resources  Inst. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  325,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Proceedings  of  the  16th  An- 
nual Conference  on  Water  for  Texas,  'Urban 
Water  Resources  Planning  and  Management',  San 
Antonio,  Texas,  September  9-10,  1971.  Texas 
Water  Resources  Institute,  Austin,  200  p.  Project 
No.  OWRR  A-999-TEX  (5). 

Descriptors:  'City  planning,  'Urbanization, 
'Water  resources  development,  'Planning, 
'Management,  'Systems  analysis,  Water  supply, 
Groundwater,  Conjunctive  use,  Urban  runoff, 
Flood  plains,  Social  aspects,  Economic  impact. 
Recreation,  Environment,  Cost  analysis, 
Recycling,  Water  quality.  Simulation-analysis, 
Comprehensive  planning,  River  basins,  Inter- 
agency cooperation,  Texas,  Water  reuse. 
Identifiers:  'Urban  water  management, 
Hydrometeorology,  Environmental  enhancement. 

The  theme  of  the  16th  Annual  Conference  on 
Water  for  Texas  was  urban  water  resources 
planning  and  management.  Among  the  topics 
discussed  are:  perspectives  in  urban  watei 
management,  systems  description  for  urban  watei 
resources,  conjunctive  use  of  surface  and  grounc 
water  in  urban  water  supplies,  hydrometeorolog) 
for  urban  runoff  systems,  flood  plain  planning  ir 
urban  areas,  socio-economic  aspects  of  urbar 
water  planning,  environmental  enhancement  anc 
recreation,  costs  of  water  reuse,  river  basin  quali 
ty  simulation,  Bureau  of  Reclamation  programs  re 
lated  to  urban  water  resources  and  comprehensive 
inter-basin  planning  and  inter-governmental  coor 
dination.  Most  papers  use  examples  in  Texas 
especially  the  San  Antonio  area.  (See  also  W72 
10101  thru  W72-101 11)  (Davis-Chicago) 
W72-10100 


HYDROMETEOROLOGY  FOR  URBAN  RU 
NOFF  SYSTEMS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  o 

Meteorology. 

R.A.Clark. 

In:  Proceedings  of  the  16th  Annual  Conference  oi 

Water    for    Texas,     'Urban     Water    Resource 

Planning  and  Management',  San  Antonio,  Texas 

September  9-10  1971,  Texas  Water  Resources  In 

stitute,  p  59-72,  9  fig,  9  ref. 

Descriptors:  'Urban  runoff,  'Runoff,  'Urbaniza 
tion,  'Meteorology,  'Urban  hydrology,  'Microcli 
matology,  'Micrometeorology,  Temperature,  Ru 
noff  forecasting,  Rainfall  disposition,  Air  polli 
tion  effects,  Flood  control. 

Identifiers:  'Hydrometeorology,  Heat  island  el 
feet,  'Urban  water  management. 

Various  implications  of  hydrometeorology  in  a 
urban  context  are  discussed,  specifically  th 
modifications  to  our  climate  and  changes  in  the  n 
noff  regime  due  to  urbanization.  First,  temper; 
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lire  is  clearly  affected  by  urbanization,  resulting 
n  the  microclimatic  'heat  island'  effect.  Second, 
here  are  indications  that  rainfall  is  increased  by 
industrial  pollution  resulting  in  higher  rainfalls 
lownward  from  urbanized  areas.  Third,  urbaniza- 
ion  affects  runoff  by  producing  increased  rates  of 
unoff  and  higher  flood  peaks  creating  increased 
lood  control  problems.  (See  also  W72-10100) 
Davis-Chicago) 
V72-10104 


IIVER  BASIN  QUALITY  SIMULATION, 

'exas  Water  Development  Board,  Austin. 
V.  A.  White,  and  L.  F.  Tischler. 
n:  Proceedings  of  the  16th  Annual  Conference  on 
Vater  for  Texas,  'Urban  Water  Resources 
'lanning  and  Management',  San  Antonio,  Texas, 
leptember  9-10,  1971 ,  Texas  Water  Resources  In- 
titule, p  155-175,  6  fig,  9  ref. 

)escriptors:  'River  basins,  'Simulation  analysis, 
Mathematical  models,  *Model  studies,  'Water 
esources,  'Water  quality,  Waste  assimilative 
apacity,  Biochemical  oxygen  demand,  Planning, 
lissolved  solids,  Dissolved  oxygen,  Temperature, 
lydrology,  Comprehensive  planning,  River  basin 
evelopment. 

dentifiers:  'Comprehensive  water  resources  plan, 
>issolved  inorganics. 

"he  capability  of  routing  a  given  water  quality 
arameter  through  a  stream  or  canal  system  and 
stimating  with  reasonable  accuracy  the  waste-as- 
imilative  capacity  of  the  system  is  essential  to  any 
omprehensive  water  resources  plan.  The  degree 
{  resolution  required  to  determine  the  response  of 
stream  or  canal  system  to  any  water  quality 
management  concept  is  a  very  difficult  problem.  A 
tream  is  a  conglomerate  of  complex  biological, 
hemical,  physical,  and  hydraulic  factors.  To 
letermine  the  combined  effect  of  these  various 
actors,  mathematical  models  capable  of 
epresenting  some  of  the  more  important  inter- 
elationships  between  the  variables  have  been 
leveloped.  A  mathematical  model  of  stream  or 
anal  system  consists  of  a  series  of  elements,  each 
orresponding  to  a  discrete  stream  or  canal  seg- 
nenl.  arranged  so  that  the  output  from  one  ele- 
nent  becomes  the  input  of  the  next.  The  transfer 
unction  is  determined  by  performing  a  mass 
lalance  of  a  given  water  quality  parameter  over  a 
ime  interval,  on  a  stream  or  canal  segment  of  a 
ross  sectional  area  and  of  given  lengths  along  the 
;-axis.  The  primary  objective  of  this  modeling  ef- 
ort  was  to  develop  a  set  of  inter-related  water 
luality  models  capable  of  routing  the  following 
later  quality  parameters  through  a  stream 
ubsystem:  (1)  temperature  (2)  biochemical  ox- 
gen  demand  and  dissolved  oxygen,  and  (3)  con- 
ervative  minerals.  (See  also  W72-1010O)  (Davis- 
Chicago) 
V72-10109 


COASTAL  ZONE  MANAGEMENT. 

Committee  on  Public  Works  (U.  S.  Senate).  Sub- 
ommittee  on  Flood  Control  -  Rivers  and  Harbors. 
;or  primary  bibliographic  entry  see  Field  06E. 
V72-10194 


ANALYSIS      OF      RESIDUAL      HYDROLOGIC 
iTOCHASTIC  PROCESSES, 

Uinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
;or  primary  bibliographic  entry  see  Field  02A. 
V72- 10268 


i  STOCHASTIC  MODEL  OF  RUNOFF-PRODU- 
CING RAINFALL  FOR  SUMMER  TYPE 
TORMS, 

Arizona  Univ.,  Tucson. 

-.  Duckstein,  M.  M.  Fogel,  and  C.  C.  Kisiel. 

Vater  Resources  Research,  Vol  8,  No  2,  p  410- 

21,  April  1972.  5  fig,  1  tab,  20  ref.  OWRR  A-020- 

>RIZ(5). 


Descriptors:  'Statistical  models,  'Stochastic 
processes,  'Rainfall  disposition,  'Precipitation 
(Atmospheric),  'Variability,  Time  series  analysis, 
Synthetic  hydrology,  Rainfall-runoff  relation- 
ships, Mathematical  models,  Runoff  forecasting, 
Simulation  analysis,  Water  yield,  Urban  hydrolo- 
gy, Urbanization,  Land  use. 

In  calculating  runoff  from  modified  watersheds, 
the  rainfall  input  must  be  properly  modeled  before 
the  runoff  output  can  be  predicted.  Runoff- 
producing  summer  precipitation  of  short  duration 
and  high  spatial  variability  are  considered  as  an  in- 
termittent stochastic  phenomenon!.  The  probabili- 
ty distribution  of  seasonal  total  point  or  areal  rain- 
fall is  obtained  by  convoluting  a  Poisson  number 
of  events  with  a  geometric  or  negative  binomial 
probability  of  rainfall  amount.  The  probability  of 
various  combinations  of  rainfall  amounts,  given 
the  seasonal  total  and  the  number  of  events,  is 
computed.  With  these  results,  the  theoretical 
seasonal  water  yield  distribution  can  be  obtained 
by  using  a  simple  rainfall-runoff  relationship,  such 
as  the  Soil  Conservation  Service  formula.  The  pos- 
sibility of  using  regional  input  parameters  to  study 
the  distribution  of  the  output  of  poorly  gaged  small 
watersheds  is  discussed.  In  particular,  extreme 
total  flows  can  be  computed.  (Knapp-USGS) 
W72-10270 


MODELING     THE     PORE     STRUCTURE     OF 
POROUS  MEDIA, 

Agricultural  Research  Service,  St.  Paul,  Minn.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10276 


SENSITIVITY  OF  RESERVOIR  DESIGN  TO 
THE  GENERATING  MECHANISM  OF  IN- 
FLOWS, 

Thomas  J.  Watson  Research  Center,  Yorktown 

Heights,  N.Y. 

J.  R.  Wallis,  and  N.  C.  Matalas. 

Water  Resources  Research,  Vol  8,  No  3,  p  634- 

641 ,  June  1972.  7  fig,  3  tab,  7  ref. 

Descriptors:  'Statistical  methods,  'Reservoir 
design,  'Simulation  analysis,  'Reservoir  opera- 
tion, 'Water  balance,  Water  management  (Ap- 
plied), Synthetic  hydrology,  Correlation  analysis, 
Water  demand,  Stochastic  processes,  Variability, 
Probability,  Markov  processes. 
Identifiers:  Hurst  coefficient. 

The  design  capacity  of  a  reservoir  depends  on  the 
generating  mechanism  of  the  inflows.  If  the 
sequent  peak  algorithm  is  used  in  a  deterministic 
manner,  the  minimum  capacity  required  to  meet  a 
specified  level  of  demand  depends  on  demand  and 
the  values  of  the  lag  1  serial  correlation  coefficient 
and  the  Hurst  coefficient  of  the  inflows.  Although 
these  experimental  results  may  not  realistically 
describe  the  ranges  of  the  values  over  which  other 
objective  functions  are  sensitive  to  the  flow- 
generating  model,  they  do  indicate  that  such 
ranges  exist  and  that  both  the  list  of  moments  to 
preserve  and  the  means  for  their  unbiased  preser- 
vation must  be  considered.  (Knapp-USGS) 
W72-10279 


DIGITAL  SIMULATION  OF  THE  BOUSSINESQ 
EQUATION  FOR  A  WATER  TABLE  AQUIFER, 

Nova  Scotia  Dept.  of  Mines,  Halifax. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10281 


DIGITAL  COMPUTER  SIMULATION  FOR 
SOLVING  MANAGEMENT  PROBLEMS  OF 
CONJUNCTIVE  GROUNDWATER  AND  SUR- 
FACE WATER  SYSTEMS, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-10283 


THE  RIVER  BASIN  MODEL:  AN  OVERVIEW. 

Envirometrics,  Inc.,  Washington,  D.C. 

Copy  available  from  GPO  Sup  Doc,  $1.00; 
microfiche  from  NTIS  as  PB-210  409,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  December  1971.  109  p, 
34  fig,  27  ref,  6  append.  EPA  Program  16110  FRU 
12/71-1. 

Descriptors:  'Regional  analysis,  'Resource  alloca- 
tion, 'Decision  making,  'Simulation  analysis, 
'Computer  programs,  'Mathematical  models, 
'Land  use,  'Water  users,  'Water  demand,  'Train- 
ing, 'Water  pollution,  'Effects,  'Treatment, 
'Population,  Migration,  Water  disposal. 
Identifiers:  'Social  dissatisfaction,  'Gaming-simu- 
lation,  Holistic  models. 

The  RIVER  BASIN  MODEL  is  a  man-machine 
simulation  model,  used  primarily  to  replicate  the 
interactions  taking  place,  within  a  real  or 
hypothetical  area,  between  the  local  water  system 
and  the  full  range  of  economic,  social,  and  govern- 
mental activities  of  that  area.  It  is  a  water  resource 
model  representing  supply  of,  demand  for,  and 
quality  of  water,  but  it  is  also  a  labor  market 
model,  a  land  use  and  assessment  model,  and 
several  more;  it  is  a  model  of  an  entire  regional 
system  with  water  a  subsystem  realistically  in- 
teracting with  all  the  other  major  subsystems;  the 
output  from  the  operating  programs  of  the  com- 
puter package  illustrate  the  impact  that  the  water 
system  has  on  such  phenomena  as  housing  selec- 
tion, employment,  and  government  budgetary  ac- 
tivity. Model  users  are  given  control  over  all  the 
resources  of  the  local  area  being  represented. 
Most  of  the  local  business  and  population  use  mu- 
nicipally supplied  water  which  must  be  drawn 
from  the  local  water  system  and  treated  if  necessa- 
ry. The  model  users  may  make  a  wide  range  of 
private  and  public  policy  decisions  which  affect 
the  simulations  for  each  of  the  above  phenomena, 
and  which  impact  the  environmental  quality  of  the 
represented  area.  (Bell-Cornell) 
W72-10307 


THE  RIVER  BASIN  MODEL:  UTILITY  DE- 
PARTMENT. 

Envirometrics,  Inc.,  Washington,  D.C. 

Copy  available  from  GPO  Sup  Doc  EPA 
210.:16110  FRU  12-71-9,  $1.25;  microfiche  from 
NTIS  as  PB-210  410,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries, December,  1971.  129  p,  38  fig,  10  tab,  1  ap- 
pend.EPA  Program  16110  FRU  12/71-9 

Descriptors:  'Regional  analysis,  'Decision  mak- 
ing, 'Simulation  analysis,  'Computer  programs, 
'Mathematical  models,  'Public  utilities,  'Mu- 
nicipal water,  'Water  allocation  (Policy),  'Water 
demand,  'Water  users,  'Water  pollution  control, 
'Treatment. 

Identifiers:  'Sewer  services,  'Governmental 
processes,  'Public  policy,  'Public  services,  *Gam- 
ing-simulation. 

The  River  Basin  Model  replicates  interactions  tak- 
ing place  between  the  local  water  system  and  the 
full  range  of  regional  activities  within  a  real  or 
hypothetical  area.  It  is  a  man-machine  simulation 
model  using  a  gaming  format;  it  is  a  model  of  an 
entire  regional  system  with  water  a  subsystem 
realistically  interacting  with  the  other  major 
subsystems.  The  model  is  a  computer  assisted 
decision-making  tool  providing  programs  to  which 
its  users  present  inputs  on  behalf  of  business  ac- 
tivities in  the  Economic  Sector,  groups  of  people 
or  population  units  in  the  Social  Sector,  and 
government  departments  in  the  Governmental 
Sector.  The  Governmental  Sector  and  the  model 
required  by  its  Utility  Department  are  described. 
A  principal  function  of  the  Governmental  Sector  is 
to  provide  public  services,  and  its  participants  are 
elected  and  appointed  public  officials.  The  Utility 
Department  is  responsible  for  providing  the  utility 
and  water  and  sewer  services  which  economic  ac- 
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tivities  require  in  order  to  operate.  The  Depart- 
ment's utility  operations  are  separate  from  its 
water  and  sewer  operations  but  both  are  funded 
from  the  Department's  general  budget.  (Bell-Cor- 
nell) 
W72-10313 


THE  RIVER  BASIN  MODEL:  HIGHWAY  DE- 
PARTMENT. 

Environmetrics,  Inc.,  Washington,  D.C. 

Copy  available  from  GPO  Sup  Doc  EPA 
2.10:16110  FRU-12-71-10,  $1.00;  microfiche  from 
NTIS  as  PB-210  41 1 ,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries December,  1971.  104  p,  27  fig,  4  tab,  4  append. 
EPA  Program  16110FRU  12/71-10. 

Descriptors:  'Regional  analysis,  'Simulation  anal- 
ysis, 'Computer  programs,  'Decision  making, 
'Transportation,  'Highways,  'Mathematical 
models,  'Water  demand,  'Water  users,  'Water 
pollution  control,  'Treatment. 
Identifiers:  'Governmental  processes,  'Public 
policy,  'Public  services,  'Gaming-simulation. 

The  River  Basin  Model  is  not  primarily  a  water 
management  model.  Through  human  interaction 
and  computer  simulation,  it  and  its  users  represent 
the  major  economic,  social,  and  governmental 
decision-making  which  causes  a  regional  system  to 
function  and  change  on  a  year-to-year  basis.  As 
part  of  the  functioning  of  this  system,  water  is  de- 
manded by  industries  and  municipal  water  sup- 
pliers and  pollution  is  generated  by  manufacturing 
and  commercial  activities,  by  people,  and  by  farm 
activities.  A  gaming  format  is  employed;  model 
users  provide  inputs  to  the  computer  programs  on 
behalf  of  business  activities  in  the  Economic  Sec- 
tor, groups  of  people  or  population  units  in  the  So- 
cial Sector,  and  government  departments  in  the 
Governmental  Sector.  The  Governmental  Sector 
and  the  model  required  by  its  Highway  Depart- 
ment are  described.  A  principal  function  of  the 
Governmental  Sector  is  to  provide  public  services, 
and  its  participants  are  elected  and  appointed 
public  officials.  The  Highway  Department  has  the 
responsibility  for  two  types  of  transportation  deci- 
sion-making: Building  and  maintaining  the 
highway  system  within  the  jurisdiction;  and  build- 
ing transportation  terminals  to  be  used  by  local 
business  for  shipping  and  receiving.  (Bell-Cornell) 
W72-10314 


THE  UNCERTAIN  SEARCH  FOR  ENVIRON- 
MENTAL POLICY:  SCIENTIFIC  FACTFIND- 
ING AND  RATIONAL  DECISIONMAKING 
ALONG  THE  DELAWARE  RIVER, 

Pennsylvania  Univ.,  Philadelphia.  School  of  Law. 
B.  Ackerman,  and  J.  Sawyer. 

University  of  Pennsylvania  Law  Review,  Vol.  120, 
No.  3,  January,  1972,  p  419-503.  6  fig,  4  tab,  89  ref. 

Descriptors:  'Water  quality  control,  'Pollutants, 
'Mathematical  models,  'Decision  making, 
'Delaware  River,  'Delaware  River  Basin  Commis- 
sion, Dissolved  oxygen,  Biochemical  oxygen  de- 
mand, Economics,  Political  aspects.  Common  law. 

The  Delaware  Estuary  Comprehensive  Survey 
(DECS)  has  attempted  to  quantify  costs  and 
benefits  of  embarking  upon  a  variety  of  anti-pollu- 
tion programs  under  consideration  of  the 
Delaware  River  Basin  Commission.  Sound  pol- 
icymaking requires  a  sophisticated  understanding 
of  the  factual  context,  for  choosing  appropriate 
models  and  ultimately  deriving  economically  op- 
timal alternatives.  The  DECS  model  is  based  on  a 
materials  balance  analysis  of  a  hypothetical  seg- 
ment of  the  river.  Repeating  the  same  analysis  for 
a  large  number  of  sections  of  the  river  results  in  a 
set  of  simultaneous  differential  equations.  Both 
DO  and  BOD  concentrations  are  modeled  for  each 
section  of  the  river.  A  massively  documented, 
rigorous  examination  is  presented  of  the  Survey's 
sources  of  error,  both  in  terms  of  data  used  and  in 
the  structure  of  the  mathematical  model  itself, 


which   produced   an   unreliable   pollution   control 
model  that  was  relied  upon  by  decision  makers 
unable   to  understand  either  its  complexities  or 
limitations.  (Bell-Cornell) 
W72-10315 


MODELS    FOR    DETERMINING    LEAST-COST 
INVESTMENTS  IN  ELECTRICITY  SUPPLY, 

International     Bank     for     Reconstruction     and 

Development,  Washington,  D.C. 

D.  Anderson. 

The  Bell  Journal  of  Economics  and  Management 

Science,  Vol.  3,  No.  1,  Spring,  1972,  p  267-299.  8 

fig,  86  ref. 

Descriptors:    'Mathematical   models,    'Optimiza- 
tion, 'Electric  power  industry,  'Decision  making, 
'Systems  analysis,  'Prices,  'Costs. 
Identifiers:  'Electrical  energy  transport. 

Models  used  in  the  electricity  supply  industry  for 
appraising  investments  are  reviewed  and  some  ex- 
tentions  are  presented.  The  investment  decision 
variables  of  the  industry  interact  strongly  at  a 
point  in  time  and  over  time.  This  occurs  for  a 
number  of  reasons  perhaps  best  explained  through 
two  examples:  Different  energy  sources  have 
complementary  functions  in  modern  intercon- 
nected power  systems;  the  optimum  balance  will 
depend  on  both  the  inherited  and  the  expected 
structure  of  the  power  system.  Quantities  de- 
manded and  the  prices  of  inputs  and  outputs  are 
assumed  to  be  exogenous,  and  the  models  search 
for  investments  having  the  lowest  costs.  Optimiza- 
tion is  over  several  time  periods.  Typical  decision 
variables  considered  are:  choice  of  fossil,  nuclear, 
single  or  multi-purpose  hydro  plant;  locations  of 
plants;  directions  of  electrical  energy  t'ansport  (in- 
terconnection); timing  of  investments;  replace- 
ment; and  in  all  cases  the  optimum  mode  of  system 
operation  (including  hydro  storage  policy).  These 
variables  may  be  analyzed  by  linear,  non-linear, 
and  dynamic  programming  as  well  as  other 
methods.  Both  global  models  and  optimization 
treatment  of  subproblems  are  reviewed.  (Bell-Cor- 
nell) 
W72-10316 


AN  ALLOCATION  MODEL  TO  DETERMINE 
AGRICULTURE'S  ABILITY  TO  COMPETE 
FOR  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Economics. 

J.  E.  Reynolds,  and  J.  R.  Connor. 

Florida  Agricultural  Experiment  Station  Journal, 

Series  No.  4245.  1971 .  14  p,  14  ref. 

Descriptors:  'Water  allocation  (Policy),  'Water 
management  (Applied),  'Water  distribution  (Ap- 
plied), 'Water  demand,  'Model  studies,  'Systems 
analysis,  Economics,  Decision  making. 

The  distribution  of  existing  or  potential  supplies  of 
water  among  competing  uses  may  involve  many 
important  decisions  affecting  the  development  and 
use  of  water  resources.  Presented  is  an  economic 
allocation  model  which  provides  criteria  for  al- 
locating water  among  alternative  uses.  The  model 
assumes  the  prevailing  goal  of  society  is  economic 
and  that  production  functions  for  all  products  can 
be  estimated,  assumptions  which  may  not  always 
relate  to  real  world  situations.  Some  problems  of 
empirical  application  of  the  model  are  discussed 
such  as  the  need  to  develop  accurate  production 
functions;  more  research  is  needed  in  terms  of 
estimating  marginal  value  productivities  of  water 
at  levels  of  use  other  than  those  which  are  optimal 
for  the  firm  or  production  unit.  Extensions  of  the 
model  are  explored  to  handle  other  problems  such 
as  water  quality,  varying  demands  for  water  at  dif- 
ferent times  of  the  year,  and  physical  and  institu- 
tional constraints  upon  economically  efficient 
water  allocation.  These  model  extensions  help  to 
illustrate  problems  specific  to  agricultural  uses  and 
identify  needed  research.  Despite  data  limitations, 
the  general  nature  of  the  production  response  to 
water  can  be  approximated  from  available  data, 


providing  useful  guidelines  for  making  water  allo- 
cation decisions.  (Bell-Cornell) 
W72-10317 


CLASSIFYING  WATER  BODIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of 
Recreation  Resources. 
R.  Aukerman,  and  G.  I.  Chesley. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  667,  $5.45  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  No.  NWC-EES-72-040,  Jul  1971.  123  p. 
NWC  70-034. 

Descriptors:  'Planning,  'Water  resources 
development,  'Water  utilization,  'Water  alloca- 
tion (Policy),  River  basin  development,  Decision 
making,  Multiple-purpose  projects,  Land  classifi- 
cation. Optimization,  Optimum  development 
plans. 
Identifiers:  'Water  classification. 

The  feasibility  of  classifying  water  bodies  and  seg- 
ments thereof  by  potential  use,  and  the  desirability 
of  designating  certain  water  for  specific  use  or 
uses  were  examined.  Evidence  indicates  a  definite 
need  for  water  classification.  Criteria  for  a  useful 
water  classification  system  are  identified  and  ex- 
isting natural  resource  classification  systems  are 
evaluated.  Weaknesses  of  predetermined  catego- 
ries and  limited  purpose  classifications  are  ex- 
plored. Satisfactory  classification  by  potential  op- 
timum use  requires  a  comprehensive  planning 
process  which  identifies  conflicts  and  is  basically  a 
decision  system.  The  five  stages  of  the  system  are 
outlined  in  detail.  Professionals  who  would  be 
developing  and  using  the  system  were  asked  to 
review  it;  their  comments  are  summarized.  Appen- 
dices contain  definitions,  factors  critical  to 
specific  water  uses,  related  literature  and 
methodology.  (NWC) 
W72-10321 


ALLOCATION  IN  SPACE  AND  ENVIRONMEN- 
TAL POLLUTION, 

Oslo  Univ.  (Norway). 

F.  R.  Forsund. 

Swedish  Journal  of  Economics,  Vol.  74,  No.  I,  p 

19-34,  1972.  11  ref. 

Descriptors:  'Environment,  'Pollutants,  'Mathe- 
matical models,  Optimization,  Economic  efficien- 
cy, Public  benefits. 

Environmental  pollution  due  to  the  generation  of 
residuals  is  analyzed  in  a  general  equilibrium 
model  for  allocation  in  space.  The  residuals  are 
material  residuals  that  take  the  form  of  solids, 
liquids,  or  gases,  and  energy  residuals  manifested 
as  heat  and  noise.  Only  the  allocation  problems  of 
flow  magnitudes  are  considered;  the  dynamic 
problems  of  environmental  pollution  such  as  nega- 
tive effects  from  stocks  of  accumulated  persistent 
materials  are  ignored.  A  Pareto-efficient  allocation 
can  be  found  from  the  model  by  maximizing  the 
positively  weighted  vector  sum  of  the  individual 
utility  functions.  These  functions  have  as  argu- 
ments a  consumption  vector  for  private  markel 
goods  and  a  vector  of  environmental  public  goods 
The  following  are  constraints  on  the  problem:  (I. 
the  demand  of  private  goods  cannot  exceed  the 
supply;  (2)  the  demand  for  transport  cannot  ex 
ceed  the  supply  of  transport  services;  (3)  outpu 
must  be  feasible  in  every  market;  and  (4)  facto: 
supplies  are  fixed.  Manipulation  of  the  necessao 
conditions  gives  us  'the  Gossen  law  of  residua 
disposal':  a  residual  must  be  distributed  to  th< 
recipients  such  that  the  marginal  social  damage  o 
using  the  inventory  services  of  the  recipients  i 
equal  for  a!]  recipients.  (Settle-Wisconsin) 
W72-10423 


COST-BENEFIT      ANALYSIS      FOR      WATEI 
RESOURCE  PLANNING  IN  ONTARIO, 

D.  J.  Clough. 
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In:  Cost  Benefit  Analysis,  A  Symposium  held  in 
the  Hague,  July,  1969,  The  English  Universities 
Press,  Ltd.,  London,  1971,  M.G.  Kendall,  editor, 
p.  237-251.  2  tab,  35  ref. 

Descriptors:  'Cost-benefit  analysis,  *Water 
resources  development,  'Measurement,  Value, 
Tangible  benefits,  Intangible  benefits,  River 
systems,  Canada. 

The  application  of  cost-benefit  analysis  to  river 
system  planning  is  circumscribed  by  four  impor- 
tant conditions.  First,  water  resource  development 
projects  are  financed  by  federal,  provincial,  and 
municipal  governments.  Consequently,  the  pro- 
jects are  administered  by  a  number  of  government 
departments,  with  each  espousing  its  own  objec- 
tives and  policies.  Second,  various  nongovern- 
mental groups  enter  into  the  decision-making 
process.  Third,  existing  theories  and  models  for 
the  measurement  of  economic  values  are  in- 
adequate. Nevertheless,  they  are  necessary  ex- 
pedients for  decision-making.  Fourth,  few  profes- 
sional analysts  have  enough  broad  professional 
competence  to  integrate  and  assess  the  contribu- 
tions of  all  the  disciplines  involved  with  any  pro- 
ject. The  problems  these  four  constraints  pose  for 
cost-benefit  analysis  are  discussed  within  the 
framework  of  river  system  planning  in  Ontario, 
Canada.  Topics  include  primitive  variables,  which 
consist  of  decision  variables  and  response  varia- 
bles; measures  of  value;  and  transformation 
models  including  flood  control  and  pollution 
abatement  sub-models.  (Settle-Wisconsin) 
W72- 10427 


POLLUTION  IN  A  CRUSOE  ECONOMY, 

Iowa  State  Univ.,  Ames. 

R.  J.  Ruff  in. 

The  Canadian  Journal  of  Economics,  Vol.  5,  No. 

l.p.  110-118,  February,  1972.  6  fig. 

Descriptors:   'Pollutants,   'Mathematical  models, 
Pollution  taxes  (Charges). 

Identifiers:  Competitive  equilibrium,  Pareto  op- 
timality,  Optimality. 

A  Robinson  Crusoe  economy  is  used  to  analyze 
the  pollution  effects  of  production.  In  this  simple 
model,  Robinson  allocates  his  time  between  work 
and  leisure,  and  all  work  consists  of  producing  a 
single,  non-storable  commodity.  If  Robinson  acts 
as  a  dictator  or  producer-consumer  unit,  the  pollu- 
tion problem  is  internalized.  However,  if  the  deci- 
sion-making process  is  decentralized,  the  competi- 
tive mechanism  leads  to  a  sub-optimal  allocation 
of  resources;  that  is,  there  is  too  much  output  and 
too  little  leisure.  Multiple  equilibria  are  possible  if 
additional  pollution  lowers  the  marginal  disutility 
of  work  relative  to  the  marginal  utility  of  con- 
sumption. If  multiple  solutions  exist,  the  lowest 
level  production  solution  and  the  highest  level 
production  solution  will  both  be  stable.  Thus,  up- 
ward shocks  may  push  the  economy  from  the  low- 
level  equilibrium  to  a  lower  level  of  welfare,  while 
downward  shocks  may  have  the  opposite  effect.  A 
suitable  tax-subsidy  scheme  would  again  equate 
the  Pareto  optimum  with  the  competitive  equilibri- 
um. Within  this  model,  these  results  are  indepen- 
dent of  who  pays  the  tax,  provided  the  consumers 
are  given  the  lump-sum  subsidy.  (Settle-Wiscon- 
sin) 
W72-10428 


DEVELOPMENT  OF  A  STATE  WATER 
PLANNING  MODEL-PART  II  -PERIPHERAL 
MODELS  OF  THE  YELLOWSTONE  BASIN, 

Montana  State  Univ.,  Bozeman.  Water  Resources 
Research  Center. 
D.  W.  Boya,  and  T.  T.  Williams. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  521,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Montana  Water  Resources 
Research  Center,  Report  No.  26,  April  1972.  1 19  p, 
5  fig,  15  append.  Project  No.  OWRR  B-029-MONT 
(3). 


Descriptors:  'Water  resources  development, 
•Operations  research,  'Programming,  'Computer 
models,  'Mathematical  models,  Montana,  Model 
studies,  Planning. 

Expertise  from  the  fields  of  hydrology  and  opera- 
tions research  is  combined  to  produce  a  'State 
Water-Planning  Model'.  Begun  in  September  1968, 
completion  is  scheduled  for  September  1972.  The 
mathematical  model,  intended  for  solution  by 
digital  computer,  is  being  designed  for  the  Water 
Resources  Division  of  the  State  of  Montana  De- 
partment of  Natural  Resources  and  Conservation. 
The  model,  operated  in  combination  with  a  com- 
puterized data  bank,  will  provide  a  system  which 
can  be  interrogated  to  determine  quickly  and  accu- 
rately the  likely  effects  of  proposed  changes  in 
management  practices  on  the  State's  water  regime. 
The  methodology  was  formulated  and  illustrated 
in,  'Development  of  a  State  Water  Planning 
Model,  Part  I,  Methodology',  Montana  University 
Joint  Water  Resources  Research  Center,  Report 
No.  15  (See  W71-10641).  A  correlation  model, 
balance  model  and  a  peripheral  model— developed 
for  the  entire  State  for  an  annual  time  unit  con- 
stituted the  first  phase.  The  expansion  and  applica- 
tion of  the  methodology  to  that  portion  of  the  Yel- 
lowstone River  Basin  which  lies  within  the  State  of 
Montana  are  described  in  Part  II.  An  annual 
model,  seasonal  model  and  monthly  model- 
developed  for  the  entire  Yellowstone  Basin-con- 
stitutes the  second  phase. 
W72-10435 

6B.  Evaluation  Process 


COASTAL  LAND  RESOURCES. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-00726,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Proceedings  of  con- 
ference June  16-17,  1970,  Galveston,  Texas 
Agricultural  Extension  Service  and  Texas  A  and 
M  Univ.  Sea  Grant  Program  TAMU-SG-71-101, 
September  1970,  111  p. 

Descriptors:  'Coasts,  'Texas,  Shrimp,  Industries, 
Cattle,  Recreation,  Water  utilization,  Resources 
development,  Estuaries,  Catfishes,  Economics. 

Activities,  problems  and  opportunities  associated 
with  the  Texas  coastal  areas  are  described  by 
scientists  and  government  specialists.  Land 
utilization,  commercial  fisheries,  industrial 
development,  agriculture  and  recreation  are  some 
of  the  topics  discussed.  (See  W72-10041  thru  W72- 
10054) 
W72- 10040 


A  PERSPECTIVE  OF  COASTAL  LAND 
UTILIZATION, 

Texas  A  and  M  Univ.,  College  Station.  Agricul- 
tural Extension  Service. 
D.  C.  Pfannstiel. 

In:  Proceedings  of  the  Coastal  Land  Resources 
Conference,  June  16-17,  1970,  Galveston,  Texas 
Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 
Sea  Grant  Program,  September,  1970,  p  6-1 1. 

Descriptors:  'Coasts,  'Marine  animals,  'Research 
priorities,  Coastal  marshes.  Pollutants,  Land 
development. 

The  Texas  Agricultural  Extension  Service  is  in- 
volved in  carrying  out  the  Extension  and  Advisory 
Function  of  the  total  Sea  Grant  Program  of  Texas 
A  and  M  University.  The  primary  objective  of  the 
Sea  Grant  Extension  and  Advisory  Program  is  the 
interpretation  and  dissemination  of  research 
findings  to  own..s,  managers,  and  users  of 
maritime  resources.  The  Program  has  determined 
that  there  are  several  potential  opportunities  for 
economic  utilization  of  resources  along  the  Texas 
Gulf  Coast  including  (1 )  commercial  production  of 
'•"mne  species;  (2)  development  of  beaches  and 
associated  lands  and  waters;  (3)  habitat  main- 
tenance and  improvement  of  coastal  marshes;  and 


(4)  provision  of  special  technical  informational 
services  for  training  and  educational  programs. 
One  of  the  basic  tenets  in  Cooperative  Extension 
work  is  to  involve  local  people  in  helping  to  identi- 
fy the  problems  that  the  Extension  Service's  edu- 
cational programs  should  focus  on.  These  people 
made  the  following  suggestion:  (1)  the  effects  of 
shrimping  on  juvenile  shrimp  populations  should 
be  studied;  (2)  the  effects  of  land  filling  on 
crustacean  habitat  should  be  examined;  and  (3) 
techniques  for  protecting  people  from  con- 
taminated sea  foods  need  to  be  developed.  (See 
also  W72-10040)  (Settle-Wisconsin) 
W72-10042 


SHRIMP  MARICULTURE  AT  THE  BUREAU  OF 
COMMERCIAL  FISHERIES  BIOLOGICAL 
LABORATORY, 

Bureau  of  Commercial  Fisheries,  Galveston,  Tex. 
Biological  Lab. 
C.R.  Mock. 

In:  Proceed!  ?s  of  the  Coastal  Land  Resources 
Conference,  June  16-17,  1970,  Galveston,  Texas 
Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 
Sea  Grant  Program,  September,  1970,  p  13-21.  1 
fig,  3  tab,  2  ref. 

Descriptors:  'Shrimp,  'Shellfish  farming, 
'Stocking,  'Baits,  Demand,  Profit,  Commercial 
shellfish. 

Recent  research  indicates  that  (1)  each  1%  gain  in 
per  capita  real  income  tends  to  be  accompanied  by 
a  1 .8%  increase  in  per  capital  shrimp  consumption, 
and  (2)  each  1%  increase,  ceteris  paribus,  in  the 
retail  price  of  shrimp  is  accompanied  by  a  0.5% 
decline  in  per  capital  consumption.  With  these 
data  it  is  possible  to  predict  with  some  reliability 
what  demand  and  consumption  are  likely  to  be  in 
the  future.  If  production  increases  as  anticipated, 
the  total  world  catch  should  increase  from  its  cur- 
rent 1  billion  pounds  to  1.9  billion  pounds  by  the 
late  1970's.  While  the  technology  for  shrimp  farm- 
ing has  not  yet  been  developed,  the  expected  rapid 
growth  in  the  demand  for  shrimp  suggests  the  pos- 
sibility of  commercial  activity  in  some  phases  of 
shrimp  culture  in  the  near  future.  The  first  profita- 
ble commercial  operations  will  probably  be  the 
culture  of  shrimp  for  the  live  bait  markets.  The 
second  probable  commercial  application  of 
shrimp-rearing  knowledge  will  involve  stocking  of 
artificially-reared  shrimp  in  natural  waters.  The 
third  area  of  commercial  development  will 
probably  be  that  of  farming  shrimp  in  ponds  for 
sale  as  food,  although  several  problems  remain  to 
be  solved  before  this  is  feasible.  (See  also  W72- 
10040)  (Settle-Wisconsin) 
W72-10043 


SHRIMP  FARMING-TEXAS  STYLE, 

Texas    Agricultural    Extension    Service,    College 

Station. 

J.  Parker. 

In:  Proceedings  of  the  Coastal  Land  Resources 

Conference,  June  16-17,  1970,  Galveston,  Texas 

Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 

Sea  Grant  Program,  September,  1970,  p  22-26. 

Descriptors:  'Shrimp,  'Shellfish  farming,  'Farm 
ponds,  'Economic  feasibility,  Experimental 
farms,  Texas,  Commercial  shellfish,  Stocking. 

Shrimp  farming  may  have  a  future  in  Texas.  The 
state  has  200,000  acres  of  coastal  lowlands  and 
marshes  which  are  especially  suited  for  pond  cul- 
ture because  of  the  high  clay  content  in  the  soil. 
Research  has  indicated  that  enough  shrimp  can  be 
raised  in  ponds  of  this  type  for  commercial 
production.  However,  pond  construction  costs 
and  harvest  techniques  have,  in  the  past,  hindered 
production.  Programs  are  presently  under  way  to 
attack  these  problems  and  evaluate  stocking  rates 
and  food  supplements.  All  three  of  the  shrimp  spe- 
cies harvested  commercially  on  the  Texas  coast 
have  farming  potential.  These  shrimp  are  brown 
shrimp,  Panaeus  aztecus;  white  shrimp,  Panaeus 
setiferus;  and  pink  shrimp,  Panaeus  duorarum. 
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Research  with  brown  and  white  shrimp  indicate 
that  it  is  necessary  to  remove  all  shrimp  predators 
before  stocking  the  ponds.  These  organisms  not 
only  prey  on  the  shrimp  but  also  compete  with 
them  for  food.  Predators  can  be  removed  easily 
with  rotenone  at  a  concentration  of  2  parts  per  mil- 
lion. Experiments  were  undertaken  to  evaluate  the 
desirability  of  fish  meal  as  a  protein  source  in  ar- 
tificial shrimp  foods;  however,  these  experiments 
were  inconclusive.  (See  also  W72-10040)  (Settle- 
Wisconsin) 
W72-10044 


WATERFOWL     MANAGEMENT     AND     HAR- 
VESTING, 

Chambers  County,  Anahuac,  Tex. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-10045 


COASTAL  MOSQUITO  CONTROL, 

Brazoria     County     Mosquito     Control    District, 
Angleton,  Tex. 
J.  C.  McNeill,  IV. 

In:  Proceedings  of  the  Coastal  Land  Resources 
Conference,  June  16-17,  1970,  Galveston,  Texas 
Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 
Sea  Grant  Program,  September,  1970,  p  32-38.  2 
append. 

Descriptors:  'Mosquitoes,  *Insect  control,  'In- 
secticides, Safety,  Pollutants,  Texas,  Control, 
Larvicides. 

Most  mosquito  control  districts  in  Texas  are  doing 
adulticiding  in  response  to  public  demands.  When 
the  general  public  establishes  a  mosquito  control 
district,  they  expect  to  see  immediate  results,  and 
this  can  be  obtained  only  by  adulticiding.  Most  of 
the  districts  do  some  limited  amount  of  larviciding, 
but  very  little  permanent  control.  Programs  aimed 
at  killing  adult  mosquitoes  should  utilize  organic 
phosphorus  insecticides.  Chylorinated  hydrocar- 
bon materials  should  not  be  used.  In  all  adulticid- 
ing operations,  extreme  precautions  must  be  taken 
to  avoid  hitting  non-target  organisms.  As  a  general 
rule,  programs  aimed  at  killing  larvae  should  not 
utilize  materials  employed  as  adulticides.  While 
certain  organic  phosphates  may  be  used  for  larval 
control,  they  should  only  be  used  in  situations 
where  petroleum  hydrocarbons  are  not  practical. 
Materials  recommended  for  larviciding  include 
No.  2  diesel  oil  with  a  biodegradable  spreading 
agent,  FLIT  MLO,  Abate,  Baytex,  and  Dursban. 
Materials  recommended  for  adulticiding  include 
Baytex,  Malathion,  and  Ortho  Dibrom-14.  The 
Texas  Mosquito  Control  Association's  'Statement 
of  Policy'  and  its  'Recommended  Procedures  of 
Chemical  Control  of  Mosquitoes  in  Texas'  are 
discussed  in  an  appendix.  (See  also  W  72- 10040) 
(Settle- Wisconsin) 
W72-10046 


COASTAL  INDUSTRIAL  DEVELOPMENT, 

Dow  Chemical  Co.,  Freeport,  Tex. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10047 


tivity  will  depend  heavily  on  clearly  understanding 
the  nutrient  requirement  of  the  beef  cow  and 
developing  pasture  and  feed  resources  to  meet 
these  requirements.  The  feed  requirements  will 
probably  be  met  with  highly  productive,  well-fer- 
tilized pastures  of  adapted  grasses  and  legumes. 
Other  important  elements  in  the  development  pro- 
gram are  systematic  crossbreeding  programs  and 
good  disease  and  parasite  control.  Progress  in  beef 
cattle  production  on  the  native  marsh  ranges  will 
be  much  slower.  The  level  of  forage  production  on 
these  ranges  is  generally  low.  Furthermore,  it  is 
difficult  to  breed  cows  nursing  calves  on  these 
marsh  ranges  primarily  because  of  insufficient 
levels  of  digestible  energy  in  the  forage  to  meet  the 
need  of  the  cows  to  produce  milk,  provide  for 
growth  of  the  young  cows,  and  allow  these  cows  to 
cycle.  Also,  the  phosphorus  content  of  the  native 
forage  is  generally  inadequate  to  meet  the  needs  of 
grazing  cattle.  (See  also  W72-10040)  (Settle- 
Wisconsin) 
W72-10048 


ECONOMIC  IMPACT  OF  RECREATION--WHO 
GETS  WHAT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics. 
I.  W.  Schmedemann. 

In:  Proceedings  of  the  Coastal  Land  Resources 
Conference,  June  16-17,  1970,  Galveston,  Texas 
Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 
Sea  Grant  Program,  September,  1970,  p.  49-60.  3 
tab,  13ref. 

Descriptors:     'Recreation,    'Economic    impact, 

Recreation  facilities,  Recreation  demand,  Texas, 

Expenditures. 

Identifiers:  'Multiplier  analysis. 

To  assist  in  analyzing  the  incidence  of  recreation 
expenditures  it  is  assmued  that  recreation  con- 
sumers can  be  classified  into  four  demand  groups 
based  on  their  investment  and  expenditure  pat- 
terns for  recreation  goods  and  services.  'Invest- 
ments' refer  to  purchases  of  items  such  as  equip- 
ment and  real  estate.  'Expenditures'  refer  to 
purchases  of  items  like  food,  beverages,  gasoline, 
lodging,  and  bait.  The  four  demand  classifications 
are  (1)  high  investment-low  expenditure;  (2)  high 
investment-high  expenditure;  (3)  high  expenditure- 
low  investment;  and  (4)  low  investment-low  ex- 
penditure. Much  of  the  recreation  participation  in 
the  Texas  coastal  areas  is  derived  from  the  high  in- 
vestment low  expenditure  group.  The  average 
daily  expenditure  in  Texas  per  tourist  was  only 
$7.85  in  1967;  the  comparable  average  in  Florida 
was  $15.76.  The  study  suggests  that  the  economic 
impact  of  recreation  on  a  community  or  area  will, 
for  the  most  part,  depend  on  the  degree  of  busi- 
ness or  economic  integration  characterizing  its 
economy.  Apparently,  the  major  portion  of  the 
economic  benefits  from  recreation  expenditures 
will  accrue  to  the  highly  integrated  economies  of 
the  larger  metropolitan  centers.  Expenditures  in 
small  communities  have  less  impact  because  of  a 
greater  tendency  for  the  expenditure  to  leak  out  of 
the  community.  (See  also  W72-10040)  (Settle- 
Wisconsin) 
W72- 10049 


Texas  Natural  Resources  Council.  The  objective 
of  the  resources  management  program  is  to  deter- 
mine that  environment  which  will  enable  man  to 
live  in  dignity  with  himself  and  the  rest  of  nature. 
The  program  seeks  a  balanced  environment  which 
will  (1)  provide  protection  for  those  resources 
which  must  be  preserved,  (2)  use  wisely  those 
resources  which  should  be  conserved,  and  (3) 
develop  in  an  orderly  manner  those  resources 
which  man  requires  for  his  industrial,  commercial, 
and  urban  needs.  Texas  is  particularly  fortuniate  in 
that  many  of  its  coastal  regions  remain  un- 
developed. Consequently,  these  areas  can  be 
preserved  for  future  generations  and  for  the  main- 
tenance of  species  of  flora  and  fauna  that  give  the 
Texas  coast  its  unique  scientific  and  social  value. 
The  program  has  identified  21  task  areas  for  study 
which  are  separate  subjects  but  whose  linkages 
with  and  impact  upon  the  other  task  areas  would 
represent  the  complex  interactions  of  the  coastal 
zone.  These  task  areas  were  assigned  to  task 
forces  charged  with  identifying  and  describing  the 
applicable  coastal  resource  and  alternative  uses  of 
the  resource.  (See  also  W72-10040)  (Settle- 
Wisconsin) 
W72-10051 


THE  CAGED  CULTURE  OF  CHANNEL  CAT- 
FISH, 

Texas  A  and  M  Univ.,  College  Station.  Agricul- 
tural Extension  Service. 
H.R.Schmittou. 

In:  Proceedings  of  the  Coastal  Land  Resources 
Conference,  June  16-17,  1970,  Galveston,  Texas 
Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 
Sea  Grant  Program,  September,  1970,  p.  104-111. 

Descriptors:  'Catfishes,  'Farm  ponds,  Commer- 
caial  fish,  Benefits,  Feeds,  Diseases. 
Identifiers:  'Cage  cultures. 

Raising  catfish  in  cages  is  a  relatively  new  system 
for  feeding  out  fingerling  catfish  to  food-fish  size. 
In  practice,  fingerlings  are  stocked  in  early  spring 
in  suspended  cages,  and  nutritionally  complete 
feed  is  given  daily  unitl  the  fish  have  grown  to  har- 
vest size.  Cage  farming  has  several  disadvantages. 
Since  the  fish  are  confined  and  crowded  in  cages, 
the  potential  for  parasites  and  diseases  is  high. 
Also,  waste  products  of  carbon  dioxide,  ammonia, 
urea,  and  feces  build  up  rapidly.  Proper  water 
quality  within  the  cage  can  be  maintained  only  by 
frequent  dilution  of  the  cage  water  with  water  of 
the  surrounding  environment.  The  many  ad- 
vantages to  cage  farming  include  (1)  easy, 
complete  harvesting;  (2)  harvests  suited  to  meet 
market  demands;  (3)  reduced  need  for  harvest 
equipment;  (4)  harvesting  without  draining  and 
loss  of  water;  (5)  adaptability  to  all  types  of  water 
environments;  (6)  closer  observation  of  feeding 
activity;  (7)  easier,  cheaper,  and  more  effective 
parasite  treatment;  and  (8)  a  better  distribution  of 
food  among  the  fish.  Cage  materials,  cage  size, 
cage  covers,  feeding  rings,  cage  placements, 
stocking  density,  feeding,  handling,  and  parasite 
and  disease  control  are  discussed.  (See  also  W72- 
10040)  (Settle-Wisconsin) 
W72-10054 


BEEF  CATTLE  PRODUCTION  ALONG  THE 
GULF  COAST, 

Texas   A    and    M    Univ.,   Angleton.    Agricultural 

Research  Station. 

M.  E.  Riewe. 

In:  Proceedings  of  the  Coastal  Land  Resources 

Conference,  June  16-17,  1970,  Galveston,  Texas 

Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 

Sea  Grant  Program,  September,  1970,  p  44-48. 

Descriptors:  'Cattle,  'Productivity,  'Grazing, 
Forage  grasses,  Forage  legumes.  Ranges, 
Marshes,  Texas. 

Beef  cattle  production  on  the  Gulf  Prairie  is  ex- 
pected to  increase  sharply  in  the  near  future.  Much 
of  this  increase  will  come  from  increased  produc- 
tion per  cow.  Consequently,  an  increase  in  produc- 


THE  COASTAL  RESOURCES  MANAGEMENT 
PROGRAM  OF  TEXAS, 

Office  of  Natural  Resources,  Austin,  Tex. 
J.T.  Goodwin. 

In:  Proceedings  of  the  Coastal  Land  Resources 
Conference,  June  16-17  1970,  Galveston,  Texas 
Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 
Sea  Grant  Program,  September,  1970,  p.  71-75. 

Descriptors:   'Coasts,   'Resources  development, 
'Natural  resources,  Environment,  Conservation, 
Planning,  Texas. 
Identifiers:  'Coastal  region. 

The  Texas  Governor's  Office  recently  embarked 
upon  the  development  of  a  Coastal  Resources 
Management  Program  under  the  direction  of  the 


AN  OUTDOOR  RECREATION  PLAN  FOR 
WYOMING, 

Wyoming  Recreation  Commission,  Cheyenne. 
C.  Phillips,  and  D.  M.  Blood. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  151,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  October,  1970.  374  p,  19  fig,  65 
tab,  4  append. 

Descriptors:    'Recreation    demand,    'Recreation 
facilities,     'Projections,     'Wyoming,     Planning, 
Management,  Costs,  Governments. 
Identifiers:  'Outdoor  recreation. 

An  outdoor  recreation  plan  is  developed  to  help 
decision  makers  formulate  a  course  of  action  for 
outdoor  recreation  programs  in  Wyoming.  In- 
creases in  demand  for  outdoor  recreation  facilities 
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in  Wyoming  between  1970  and  1985  will  arise  from 
increases  in  Wyoming's  population  and  from  in- 
creases in  the  number  of  non-resident  visitors  to 
the  state.  In  order  to  forecast  demand,  relation- 
ships between  facility-usage  and  selected 
socioeconomic  characteristics  (income,  education, 
age,  residence,  occupation,  and  vacation  time) 
were  developed  to  determine  the  effects  of  these 
variables  on  participation.  Assuming  that  this  rela- 
tionship would  be  valid  in  1985,  it  was  possible  to 
project  participation  by  using  1985  projections  for 
the  six  socioeconomic  variables,  adjusting  for 
population  increase.  The  major  needs  indicated  by 
the  plan  include  (1)  an  increase  in  quanitity  and 
quality  of  municipal  recreation  facilities;  (2)  a  35- 
50%  increase  in  camping  and  picnicking  facilities; 
and  (3)  an  expansion  of  winter  facilities  and  water 
sport  facilities.  These  and  other  principal  needs 
will  require  about  $4  million  if  they  are  to  be  met. 
Consideration  is  given  to  the  problems  of  financ- 
ing these  needs  and  effectively  implementing  the 
overall  plan.  (Settle-Wisconsin) 
W72-10055 


PERSPECTIVES  IN  URBAN  WATER  MANAGE- 
MENT, 

Dallas  Water  Utilities  Dept.,  Tex. 
H.  J.  Graeser. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  Resources 
Planning  and  Movement',  San  Antonio,  Texas, 
September  9-10  1971,  Texas  Water  Resources  In- 
stitute, p  9-15. 

Descriptors:  'Management,  *Water  supply 
development,  'Recycling,  'Social  aspects,  'City 
planning,  Costs,  Environment,  Financing, 
Technology,  'Water  reuse. 

Identifiers:  'Urban  water  management,  Environ- 
mental crisis. 

It  should  be  evident  that  traditional  concepts  of 
water  supply  development  have  undergone  a 
complete  change.  Primarily,  water  has  become 
water  regardless  of  its  condition  and  criteria  for 
values  have  changed  drastically.  In  many  areas  of 
the  country,  it  is  no  longer  a  matter  of  pick  and 
choose  for  the  best  source  of  water  as  it  is  utiliza- 
tion of  all  sources  of  water.  Recycling  has  become 
respectable  largely  due  to  the  environmental  crisis. 
What  we  have  is  a  far  more  complex  problem  with 
increasingly  complex  social  overtones  that  must 
be  considered  in  all  phases  of  technological 
development.  No  longer  is  it  a  matter  of  how  much 
water  will  be  required  for  domestic  and  industrial 
and  agricultural  purposes,  but  instead,  water 
supply  development  as  a  social  factor  is  receiving 
increasing  attention.  Although  the  use  of  water  in 
different  ways  in  the  urban  areas  will  cost  a  great 
deal  and  raise  the  price  of  water  to  the  urban 
dweller,  easier  and  less  expensive  solutions  to 
problems  exist  in  the  urban  environment  than  in 
agricultural  and  other  rural  applications.  The 
potential  of  reuse  exists  that  will  automatically  in- 
crease available  supplies  as  much  as  30%  provided 
the  necessary  research  is  done  and  public  ac- 
ceptance can  be  gained  before  this  resource  is  real- 
located to  lesser  beneficial  uses.  Also,  the  finan- 
cial base  exists  to  pay  the  price  for  water  and  his- 
tory has  shown  that  as  far  as  basic  requirements, 
water  is  priceless  in  the  urban  environment.  (See 
also  W72-10100)  (Davis-Chicago) 
W72-10101 


SYSTEMS  DESCRIPTION  FOR  URBAN  WATER 
RESOURCES, 

Alamo  Area  Council  of  Governments,  San  An- 
tonio, Tex.  Water  Quality  Planning. 
C.T.Koch. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  Resources 
Planning  and  Management',  San  Antonio,  Texas, 
September  9-10  1971,  Texas  Water  Resources  In- 
stitute, p  19-41,  16  fig. 

Descriptors:  'City  planning,  'Systems  analysis, 
'Regional  analysis,  'Hydrologic  systems,  Urban 


runoff,  Evapotranspiration,  Planning,  Surface 
waters,  Groundwater,  Soil  water,  Analytical 
techniques,  Texas,  Information  exchange,  Data 
storage  and  retrieval,  Water  supply. 
Identifiers:  'Water  inventory  systems,  San  An- 
tonio river,  'Urban  water  management. 

An  attempt  is  made  to  show  how  interrelated  all 
water  inventory  systems  are.  Attempts  to  study  an 
inventory  system  apart  from  the  total  system  does 
not  enable  the  investigator  to  see  the  total  impact 
of  alternatives.  A  system  description  is  an  attempt 
to  define  a  problem  by  identifying  the  interrela- 
tionships of  numerous  events.  A  complete  system 
description  for  water  resources  in  an  urban  en- 
vironment should  enable  the  investigator  to  deter- 
mine the  fate  of  water  from  the  time  it  appears  on 
the  region  either  as  evapotranspiration  or  runoff. 
The  basic  concept  of  the  system  description  for 
urban  water  resources  management  is  a  complete 
inventory  of  the  region's  water  at  a  given  point  in 
time.  By  comparing  such  complete  inventories  at 
periodic  intervals,  a  general  description  of  the 
overall  flow  of  water  throughout  the  urban  en- 
vironment can  be  ascertained.  Three  basic  inven- 
tory systems  are  capable  of  storing  water  as  an 
asset  to  be  utilized  later  as  an  income  supplement 
to  a  region.  These  three  systems  are:  the  soil  water 
inventory  system,  the  surface  water  inventory 
system,  and  the  ground  water  inventory  system. 
The  operation  of  all  three  systems  is  interrelated 
and  the  gains  of  one  system  are  usually  the  loss  of 
another  system.  A  study  area  consisting  of  16 
counties  all  of  which  are  affected  by  water 
management  policies  in  the  San  Antonio  River 
basin  or  the  Edwards  underground  water  reservoir 
is  used  as  an  example.  Even  though  nomographs 
have  greatly  simplified  the  presentation,  planning 
for  water  resources  is  not  a  simple  matter. 
Probably  the  greatest  amount  of  work  still 
required  is  in  the  field  of  data  capture  and 
retrieval.  The  continual  flow  of  information  from 
one  field  of  expertise  to  another  has  not  been  too 
successful.  (See  also  W72-10100)  (Davis-Chicago) 
W72-10102 


CONJUNCTIVE  USE  OF  SURFACE  AND 
GROUND  WATER  IN  URBAN  WATER  SUPPLY, 

Office  of  Science  and  Technology,  Washington, 
DC. 

W.S.  Butcher. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  resources 
Planning  and  Management',  San  Antonio,  Texas, 
September  9-10  1971,  Texas  Water  Resources  In- 
stitute, p  45-56,  17  ref. 

Descriptors:  'Conjunctive  use,  'Surface-ground- 
water  relationships,  'Groundwater,  'Water 
supply,  'City  planning,  Politicial  aspects,  Social 
aspects,  Institutional  constraints,  Economics,  Dis- 
tribution systems,  Cost  analysis,  Optimization, 
Equity. 

Identifiers:  'Least  cost,  'Urban  water  manage- 
ment. 

The  urban  water  planner  has  many  problems, 
some  social,  some  institutional,  some  economic, 
and  some  technical.  Among  the  technical  problems 
is  the  question  of  supplying  enough  water  to  meet 
the  demands  of  the  urban  area.  A  groundwater 
basin  has  many  characteristics  that  make  it  a  suita- 
ble supplement  to  a  surface  water  system  where 
the  groundwater  system  may  function  first  as  a 
supplement  to  the  overall  supply,  secondly,  as  a 
reservoir,  thirdly,  as  a  distribution  system  and 
possibly  a  means  by  which  waste  water  may  be 
utilized.  Optimization  techniques  can  be  used  to 
study  possible  configurations  of  the  ground  and 
surface  water  systems  that  may  be  appropriate  in 
specific  situations.  To  be  studied  in  this  manner, 
some  simplification  of  the  system  must  inevitably 
be  made.  Least  cost  will  usually  be  the  objective 
of  such  a  study  ,but  maximum  equity  is  concep- 
tually appealing  as  an  objective.  Optimization  stu- 
dies can  be  used  to  illuminate  issues  and  study  al- 
ternatives which  in  turn  can  then  be  examined  for 
their  politicial,  social  and  institutional  viability. 


The  addition  of  desalting  to  the  alternatives  in 
water  resources  planning  is  increasing  the  range  of 
options  available  to  the  water  resources  planner. 
Conjunctive  use  of  water  supply  sources  for  a  city 
with  more  than  one  source  of  available  water  is 
possible  and  economies  can  often  be  obtained  by 
the  conjunctive  operation.  Where  the  multiple 
sources  have  different  characteristics  as  is  the 
case  with  ground  and  surface  water  systems,  it 
may  be  possible  to  develop  an  operating  strategy 
which  exploits  their  differences.  It  is  this  exploi- 
tive strategy  that  has  become  known  as  the  con- 
junctive operation  of  ground  and  surface  water. 
(See  also  W72-10100)  (Davis-Chicago) 
W72-10103 


FLOOD  PLAIN  PLANNING  IN  URBAN  AREAS, 

San  Antonio  River  Authority,  Tex. 
F.N.Pfeiffer. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  Resources 
Planning  and  Management',  San  Antonio,  Texas, 
September  9-10,  1971,  Texas  Water  Resources  In- 
stitute, p  75-83. 

Descriptors:  'City  planning,  'Flood  plains,  'Regu- 
lation, 'Community  development,  Floodproofing, 
Benefits,  Flood  plain  zoning,  Floodways,  Building 
codes. 

Identifiers:  'Flood  plain  management,  'Urban 
water  management. 

Flood  plain  planning  and  management  in  urban 
areas  is  essential,  both  in  the  congested  area, 
where  protective  measures  must  be  taken,  and  in 
the  undeveloped  areas.  An  integrated  use  plan 
should  take  into  consideration  not  only  the 
benefits  derived  from  the  proper  control  of  flood- 
ing but  also  the  adjacent  area  whether  it  be  the 
natural  setting  or  high  density  development.  The 
total  environment  of  any  flood  plain  corridor 
should  be  considered  in  the  planning  process.  As  a 
result  all  urban  dwellers  will  reap  the  benefits  and 
live  a  better  life.  A  discussion  about  flood  plain 
planning  and  management  necessarily  entails  a 
discussion  of  regulation  and  zoning.  First  the  flood 
plain  must  be  defined  accurately.  Second,  once  the 
flood  plain  is  defined,  a  municipality  should  adopt 
the  defined  flood  plain  as  part  of  its  overall  master 
plan  and  subdevelopment  plats  should  not  be  ap- 
proved unless  they  conform  to  the  adopted  flood 
plain  area.  Building  permits  should  not  be  issued 
within  the  flood  plain  unless  certain  codes  are 
adopted  and  enforced  with  flood  proofing  or  verti- 
cal adjustment  made  as  standard  design  criteria. 
Furthermore,  once  the  waterways  are  set  aside  as 
designated  and  regulated  flood  plains,  they  must 
be  maintained.  (See  also  W72-10100)  (Davis- 
Chicago) 
W72-10105 


SOCIO-ECONOMIC  ASPECTS  OF  URBAN 
WATER  PLANNING, 

Alamo  Area  Council  of  Governments,  San  An- 
tonio, Tex. 
A.  Furino. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  Resources 
Planning  and  Management',  San  Antonio,  Texas, 
September  9-10  1971,  Texas  Water  Resources  In- 
stitute, p  87-103, 4  fig,  1  tab,  20  ref. 

Descriptors:  'Comprehensive  planning,  'Social 
aspects,  'City  planning,  'Water  quality, 
'Economic  impact,  Analytical  techniques, 
Systems  analysis,  Financial  constraints.  Timing, 
Information  exchange. 
Identifiers:  'Urban  water  planning,  'Policy. 

The  conceptual  framework  used  at  the  Alamo 
Area  Council  of  Governments  (San  Antonio,  Tex- 
as) in  water  quality  planning  and  progress  made  to 
date  in  this  program  area  are  described.  A  com- 
prehensive approach  to  planning  in  general  is 
discussed;  based  on  the  principle  of  utilizing  a 
closed  systems  earth  and  the  need  to  treat 
'residuals'  more  accurately.  This  comprehensive 
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approach  to  planning  for  any  one  natural  resource 
raises  the  question  of  how  a  decision  maker  can 
take  into  consideration  a  large  and  diverse  number 
of  variables,  as  well  as  the  complex  ramifications 
of  any  one  policy.  The  answer  rests  with  an  effec- 
tive and  efficient  information  system.  The 
AACOG  is  attempting  to  break  away  from  the 
traditional  approach  to  water  quality  research  in 
order  to  offer  to  decision  makers  of  the  region 
more  reliable  and  comprehensive  information  on 
which  to  base  policy.  The  objective  is  to  maintain, 
within  the  financial  and  time  onstraints  imposed 
upon  the  research  effort,  a  broad  perspective  ef- 
fectively linking  engineering,  economic,  and  social 
areas  to  the  main  goal  of  any  policy:  the  increase 
in  total  human  welfare.  (See  also  W72-10100) 
(Davis-Chicago) 
W72-10106 


ENVIRONMENTAL    ENHANCEMENT    --    SAN 
ANTONIO  RIVER  WALK, 

Texas  A  and  M  Univ.,  College  Station. 
C.  A.  Gunn,  D.  J.  Reed,  and  R.  E.  Couch. 
In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  Resources 
Planning  and  Management',  San  Antonio,  Texas, 
September  9-10  1971,  Texas  Water  Resources  In- 
stitute, p  107-126,  8  fig,  5  tab,  16  ref. 

Descriptors:        *City       planning,        *Aesthetics, 

•Recreation,      'Stream     improvement,     'Social 

aspects,       Community       development,       Parks, 

Scenery,  Urban  renewal,  Psychological  aspects, 

Texas. 

Identifiers:   'Environmental  enhancement,   *San 

Antonio  river  walk. 

The  kiver  Walk  of  San  Antonio,  Texas,  is  a  highly 
successful  urban  river  recreational  accomplish- 
ment. Once  a  slough  that  periodically  overflowed 
into  nearby  districts,  the  River  Walk  is  a  demon- 
stration of  quality  urban  stream  renewal.  Although 
the  present  River  Walk  was  not  designed  originally 
as  an  entity,  it  is  emerging  as  a  real  and  identifiable 
complex.  It  has  overwhelming  support  of  voters 
owners,  managers  and  visitors.  Characteristics  of 
land  and  building  design  that  are  professionally 
considered  of  high  creative  quality  are  evoking 
positive  response  from  users  and  decision  makers. 
Compactness  and  image  identity  may  be  prime  vir- 
tues in  so  small  a  land  and  water  area  having  such 
an  impact  upon  a  major  city.  There  seems  to  be  a 
high  degree  of  balance  between  the  park-like 
setting  and  business  enterprise  created  by  both 
government  and  private  interests.  The  policy  of  a 
central  and  attractive  circulation  system  by  foot 
and  by  special  tour  boat  and  the  prohibition  of  per- 
sonal cars  and  other  watercraft  appears  to  be  a 
sound  and  workable  one.  Although  there  is  sup- 
port for  expansion,  the  strength  of  the  unity  within 
the  present  complex  suggests  extreme  care  in  the 
design  and  implementation  of  any  such  expansion. 
Adaptation  to  other  types  of  physical  settings  in 
other  areas-wide  rivers,  lakefronls -may  require 
considerable  alteration  of  plan.  Any  urban  water- 
front environment  improvements  should  be  con- 
cerned with  visual  and  physical  access;  a  melding 
of  public  and  private  interests;  landscape  and 
architectural  enhancement;  development  of  a 
theme  or  design  'flavor';  emphasis  upon  history, 
heritage,  and  indigenous  resources;  linkage  with 
physical  and  social  life  of  city;  and  visitor  safety. 
(See  also  W72-10100)  (Davis-Chicago) 
W72-10107 


CONVENTIONAL  USE  OR  REUSE-A  COST 
COMPARISON, 

Louis  Koenig-Research,  San  Antonio,  Tex. 
L.  Koenig. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  Resources 
Planning  and  Management',  San  Antonio,  Texas, 
September  9-10  1971,  Texas  Water  Resources  In- 
stitute, p  129-152,  4  fig,  6  tab,  12  ref. 

Descriptors:  'Cost  analysis,  'Costs,  'Economic 
feasibility,  'Waste  water  treatment,  'Recycling, 


Evaluation,  Sewage  treatment,  Municipal  wastes, 
City  planning,  Activated  carbon,  Absorption,  Ion 
exchange,  Texas,  Electrodia'ysis,  Financial  feasi- 
bility, Demineralization. 

Identifiers:  'San  Antonio,  Texas,  'Advanced 
wastewater  treatment,  Clinoptilolite  ion  exchange, 
Lime  clarification,  Recalcination. 

This  study  explores  what  would  happen  and  what 
would  have  to  be  done  if  all  the  sewage  flow  of  a 
municipality  was  treated  to  make  it  potable  and  it 
was  recycled  to  the  distribution  system.  In  particu- 
lar it  compares  the  quantities  and  costs  of  this 
scheme  as  against  the  other  extremes,  namely  con- 
ventional supply  from  the  next  available  source 
and  conventional  sewage  treatment  and  discharge. 
Using  San  Antonio,  Texas  as  an  example,  two  ex- 
treme cases  are  compared:  discharge  all  water, 
recycle  none  and  recycle  all  water,  discharge 
none.  In  the  recycling  example,  a  four-stage  ad- 
vanced waste  treatment  process  was  considered: 
lime  clarification,  with  recalcination,  ammonia 
removal  by  clinoptilolite  ion  exchange,  activated 
carbon  absorption  and  finally  electrodialysis  for 
demineralization.  Reuse  in  these  first  approximat- 
ing computations  proves  more  expensive  than  con- 
ventional supply  for  San  Antonio,  but  the  surpris- 
ing thing  is  how  close  it  comes  to  being  competi- 
tive, the  difference  in  cost  being  about  10%.  (See 
also  W72-10100)  (Davis-Chicago) 
W72-10108 


BUREAU  OF  RECLAMATION  PROGRAMS  RE- 
LATED TO  URBAN  WATER  RESOURCES, 

Bureau  of  Reclamation,  Amarillo,  Tex.  Region  5. 
L.W.Hill. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water  for  Texas,  'Urban  Water  Resources 
Planning  and  Management',  San  Antonio,  Texas, 
September  9-10,  1971,  Texas  Water  Resources  In- 
stitute, p  179-186. 

Descriptors:  'City  planning,  'Urbanization, 
♦Water  supply,  'Federal  government,  'Feasibility 
studies,  Economics,  Environment,  Federal  recla- 
mation act,  Financing,  Flood  control,  Recreation, 
Cost  repayment,  Cost  allocation,  Engineering, 
Reclamation. 

Identifiers:  'Federal  programs,  'Urban  water 
resources,  Public  need. 

Limited  provisions  have  been  made  in  reclamation 
programs  for  supplying  water  for  municipal  and  in- 
dustrial use  (M  and  I).  A  number  of  such  projects 
and  their  impact  on  urban  water  resources  are 
discussed.  In  general,  reclamation  projects  are 
normally  conceived  as  a  result  of  a  specific  public 
need.  When  evidence  exists  that  a  project  has 
promise  after  a  reconnaissance  investigation, 
authority  for  a  feasibility  investigation  is 
requested  of  Congress.  The  feasibility  investiga- 
tion tests  the  engineering,  economic,  financial  and 
effect  on  environment  aspects  of  the  proposed 
project.  All  of  these  municipal  water  projects  are 
multipurpose  projects.  The  purposes  other  than  M 
and  I  such  as  flood  control,  fish  and  wildlife,  and 
recreation  normally  share  the  high  cost  of  present 
day  water  resource  development.  The  reimbursa- 
ble municipal  and  industrial  water  supply  cost  allo- 
cation is  determined  through  an  equitable  alloca- 
tion procedure.  The  M  and  I  allocation  is  reim- 
bursable with  interest  over  a  period  of  not  more 
than  50  years.  The  other  purposes  cited  are  non- 
reimbursable except  for  those  projects  to  which 
the  Federal  Water  Project  Recreation  Act  applies. 
The  repayment  entity  must  be  a  legal  entity  with 
the  authority  to  levy  and  collect  taxes  and/or  water 
charges.  (See  also  W72-10100)  (Davis-Chicago) 
W72-10110 


COMPREHENSIVE  INTER-BASIN  PLANNING 
AND  INTER-GOVERNMENTAL  COORDINA- 
TION, 

Texas  Water  Development  Board,  Austin. 
C.R.  Baskin. 

In:  Proceedings  of  the  16th  Annual  Conference  on 
Water    for    Texas,     'Urban    Water    Resources 


Planning  and  Management',  San  Antonio,  Texas, 
September  9-10,  1971,  Texas  Water  Resources  In- 
stitute, p  189-195. 

Descriptors:  'Comprehensive  planning,  'Inter- 
basin  transfers,  'Inter-agency  cooperation, 
•Water  resources,  'Analytic  techniques,  'Com- 
puter programs,  Institutional  constraints. 
Planning,  Social  aspects,  Environment,  Economic 
impact,  Systems  analysis,  Computer  models,  Op- 
timization, Simulation  analysis,  River  basins,  Ir- 
rigation systems,  Estuaries,  Groundwater  basins, 
Reservoir  operation,  Stratification. 
Identifiers:  'Inter-governmental  coordination, 
'Inter-basin  planning. 

Many  years  interpose  between  the  initial  concep- 
tion of  any  substantial  water  development  project 
and  its  final  construction.  More  detailed  con- 
sideration must  be  given  to  the  economic,  social, 
environmental,  and  other  quality  of  life  factors 
that  are  associated  with  the  development  of  water 
resources  projects.  The  Texas  Water  Develop- 
ment Board  is  concerned  with  'action',  i.e.  genuine 
comprehensive  intergovernmental  coordination, 
pointed  toward  implementing  the  construction  of 
water  resource  development  projects  which  have 
been  the  subject  of  substantial  past  planning  stu- 
dies and  endeavors.  The  Water  Development 
Board  has  been  developing  for  use  in  comprehen- 
sive inter-basin  planning  a  number  of  highly  so- 
phisticated tools.  An  applied  research  program  in 
the  field  of  water  resources  systems  simulation 
and  optimization  has  resulted  in  the  development 
and  thorough  testing  of  a  number  of  generalized 
computer  programs  that  are  now  available  to  those 
needing  them  to  analyze  water  resources  planning 
problems.  Among  these  programs  are  the  follow- 
ing: River  basin  analysis,  multibasin  simulation 
and  analysis,  irrigation  demand  simulation, 
groundwater  basin  simulation,  stratified  reservoir 
simulation,  estuary  hydrodynamics  simulation  and 
data  fill-in  and  stochastic  data  generation.  (See 
also  W72-10100)  (Davis-Chicago) 
W72-10111 


THE     PROSPECTS     FOR     PEACE     IN     THE 
OCEANS, 

For  primary  bibliographic  entry  see  Field  06E. 
W72-10173 


THE  NATIONAL  OCEAN  PROGRAM, 

M.  Morton. 

Vital  Speeches  of  the  Day,  Vol.  38,  p  264-267 

(1971).4p. 

Descriptors:  'Research  and  development. 
'Oceans,  'Offshore  platforms,  'United  States. 
Monitoring,  Administrative  decisions,  Adoption 
of  practices,  Comprehensive  planning,  Decision 
making.  Leadership,  Management,  Projecl 
planning,  Water  policy,  Governments,  Institu- 
tional constraints,  Control,  Coastal  structures 
Operations  research. 

Substantial  economic  and  social  benefits  can  bt 
realized  by  developing  our  ocean  resources,  im 
proving  ocean  transportation  and  trade,  and  sue 
cessfully  competing  in  the  world  market.  The  fol 
lowing  oceanic  projects  are  examined:  (1)  timer) 
development  and  use  of  liquified  natural  gas  car 
riers;  (2)  development  of  large,  multi-purposi 
offshore  platforms;  and  (3)  large  scale  monitorini 
of  the  ocean  environment,  leading  to  its  prope 
management  and  control.  A  number  of  commoi 
threads  and  synergistic  relationships  exist  amoni 
these  projects.  These  include:  (1)  the  enhancemen 
of  transportation  and  trade  placing  the  Unitec 
States  in  a  better  competitive  position  in  the  worli 
market  place;  (2)  enhanced  employment  opportu 
nities  and  training  for  our  Nation's  work  force;  (3 
the  opportunity  to  utilize  many  of  the  advancei 
technologies  already  developed  and  re-apply  thosi 
to  solving  our  pressing  ocean  problems;  (4)  the  in 
centive  to  cooperate  with  other  nations  on  ocea 
projects;  and  (5)  the  long  term  alleviation  of  en 
vironmental  degradation.  The  government  mus 
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rovide  the  necessary  management  impetus  and 
apital  investment  in  order  for  industry  to  have  the 
icentive  to  implement  and  carry  through  this  ex- 
anded  ocean  program.  (Widman-Florida) 
/72-10190 


ACHE  RIVER  BASIN  PROJECT,  ARKANSAS 
DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
IENT). 

,rmy  Engineer  District,  Memphis,  Tenn. 

or  primary  bibliographic  entry  see  Field  06E. 

H2-10192 


N  ECOLOGICAL  AND  RECREATIONAL  USE 
URVEY  OF  THE  LUXAPALILA  RIVER, 

lississippi  State  Univ.,  State  College.  School  of 

orest  Resources. 

■  H.  Arner,  G.  A.  Anding,  W.  A.  Lunceford,  and 

.  Summerour. 

fater  Resources  Bulletin,  Vol  8,  No  2,  p  367-376, 

pril  1972.  6  fig,  2  tab,  23  ref .  OWRR  A-029-MISS 

!). 

lescriptors:  'Ecology,  'Channel  improvement, 
Mississippi,  'Surveys,  Aquatic  life,  Aquatic 
abitats,  Recreation,  Water  pollution,  Water 
uality,  Water  chemistry,  River  training,  Produc- 
vity,  Environmental  effects, 
lentifiers:  'Luxapalila  River  (Miss). 

n  ecological  and  recreational  use  survey  was 
lade  of  the  Luxapalila  River  in  Mississippi.  This 
tudy  was  made  before  channelization  work  was 
iarted  by  the  Army  Corps  of  Engineers.  Four  sta- 
ons  were  located  along  a  10.5  mile  stretch  of  river 
)  make  chemical  and  biological  measurements 
uring  the  four  seasons  of  the  year.  The  river  is  an 
npolluted,  biologically  productive  waterway  rela- 
vely  high  in  chemical  constituents.  Eleven  fami- 
es  and  37  different  species  of  fish  were  collected, 
iomass  measurements  of  standing  crops  of  inver- 
sbrates  ranged  from  a  low  of  0.11  grams  oven  dry 
'eight  per  square  meter  to  a  high  of  18.89  grams 
er  square  meter,  with  larger  biomass  collected 
-om  eddy  areas  than  from  riffle  areas.  Relatively 
ght  use  is  made  of  the  river.  Fishing  is  the  major 
se,  followed  by  swimming.  (Knapp-USGS) 
m- 10267 


HE  RIVER  BASIN  MODEL:  AN  OVERVIEW. 

Invirometrics,  Inc.,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  06A. 

^72-10307 


HE    RIVER    BASIN    MODEL:    UTILITY    DE- 
ARTMENT. 

nvirometrics,  Inc.,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  06A. 

/72-10313 


HE  RIVER   BASIN  MODEL:   HIGHWAY   DE- 
ARTMENT. 

nvironmetrics,  Inc.,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  06A. 

n2-10314 


HE    UNCERTAIN    SEARCH    FOR    ENVIRON 
IENTAL    POLICY:    SCIENTIFIC    FACTFIND- 
SG     AND      RATIONAL     DECISIONMAKING 
LONG  THE  DELAWARE  RIVER, 

ennsylvania  Univ.,  Philadelphia.  School  of  Law. 
or  primary  bibliographic  entry  see  Field  06 A. 
/72-1 03 15 


IODELS    FOR    DETERMINING    LEAST-COST 
NVESTMENTS  IN  ELECTRICITY  SUPPLY, 

nternational     Bank     for     Reconstruction     and 

•evelopment,  Washington,  D.C. 

nr  primary  bibliographic  entry  see  Field  06A. 

/72-10316 


AN  ALLOCATION  MODEL  TO  DETERMINE 
AGRICULTURE'S  ABILITY  TO  COMPETE 
FOR  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10317 


CLASSIFYING  WATER  BODIES, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Recreation  Resources. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10321 


INLAND    WATERWAY    TRANSPORT    POLICY 
IN  THE  U.S., 
Wyoming  Univ.,  Laramie. 
DM.  Blood. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  668,  $6.75  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  No.  NWC-SBS-72-041,  February  1972.  266 
p.  NWC  71-010. 

Descriptors:  'Inland  waterways,  'Navigation, 
'Transportation,  Decision  making,  Planning, 
'Water  policy. 

Identifiers:  'Water  resources  policy,  'Transporta- 
tion policy,  Economic  efficiency,  Public  expendi- 
ture policy,  'Waterway  transportation,  Common 
carriers. 

The  role  of  inland  waterway  transport  is  analyzed 
within  the  dual  framework  of  national  water  policy 
and  national  transportation  policy,  based  on  a 
synthesis  of  existing  information  and  policy 
debates  about  the  development  and  future  of  in- 
land waterway  transport  in  the  United  States.  A 
logical  framework  for  identifying  and  evaluating 
the  problem  is  developed  as  a  basis  for  considering 
the  future  of  inland  waterway  transport.  A 
descriptive  summary  of  the  inland  waterway 
system  and  industry  is  given,  along  with  a  review 
of  the  history  and  development  of  the  system. 
There  exist  many  alternative  points  of  view  and 
points  of  departure  for  analysis  of  policy  problems 
which  lead,  in  some  instances,  to  diametrically  op- 
posed conclusions;  among  the  reasons  for  this  is 
whether  one  views  the  impact  of  waterways  from 
a  regional  or  national  viewpoint.  The  need  for 
development  of  a  better  technical  understanding 
of  the  industry  as  a  basis  for  future  policy  deci- 
sions is  stressed,  and  conflicts  in  evaluation  stan- 
dards are  pointed  out.  (NWC) 
W72- 10322 


ECONOMIC      EVALUATION      OF      TYPICAL 
WATER  WORKS  TELEMETERING  SYSTEMS, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10378 


A  METHODOLOGY  FOR  INVENTORYING 
AND  EVALUATING  THE  SCENIC  QUALITY 
AND  RELATED  RECREATIONAL  VALUE  OF 
KANSAS  STREAMS:  INCLUDES  FOUR 
SELECTED  STREAMS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Horticul- 
ture and  Forestry. 
J.  J.  Nighswonger. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  190,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Kansas  Dept.  of  Economic 
Development,  Planning  Division,  Report  No.  32, 
June,  1970. 1 19  p,  12  fig,  19  ref,  1  append. 

Descriptors:    'Streams,   'Recreation,    'Intangible 
benefits,  'Scenery,  Value,  Evaluation,  Kansas. 
Identifiers:  Inventory. 

A  technique  of  inventorying,  analyzing,  and 
evaluating  Kansas  streams  for  their  visual  quality 
and  related  recreational  resources  was  developed. 
Portions  of  four  streams  (Caney  River,  Lyons 
Creek,  Marais  des  Cygnes  River,  and  Verdigris 


River)  were  selected  as  study  areas  to  validate  and 
refine  the  inventory  and  evaluation  techniques.  A 
field  rating  guide  was  developed  as  an  inventory 
method.  This  guide  evaluated  the  following  20 
resources:  access,  riffles,  rapids,  waterfalls, 
dams,  bluffs,  springs,  bridges,  natural  campsites, 
improved  campsites,  specimen  plants,  caves,  pipe 
lines,  scenic  sites,  historic  sites,  rock  and  fossil 
areas,  wetlands,  scenic  vistas,  bank  pollution,  and 
water  pollution.  An  analysis  of  the  general  charac- 
teristics of  each  study  area  was  also  developed. 
This  established  an  accurate  and  specific  method 
of  inventorying  Kansas  streams  for  their  visual 
quality.  A  comparison  of  the  total  number  of 
resources  can  also  be  made.  From  such  informa- 
tion, streams  in  the  state  can  be  compared  for  their 
scenic  and  recreational  contributions,  and  priori- 
ties for  protection  and  preservation  of  worthy 
streams  can  be  established.  The  evaluation  method 
ranked  the  four  study  areas  in  the  following  order: 
Caney  River,  Lyons  Creek,  Verdigris  River,  and 
the  Marais  des  Cygnes  River.  (Settle-Wisconsin) 
W72-10422 


COST-BENEFIT      ANALYSIS      FOR      WATER 
RESOURCE  PLANNING  IN  ONTARIO, 

For  primary  bibliographic  entry  see  Field  06A. 
W72-10427 
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COST    TO    THE    CONSUMER    FOR    COLLEC- 
TION AND  TREATMENT  OF  WASTEWATER, 

Environmental    Protection    Agency,    Cincinnati, 
Ohio.  Advanced  Waste  Treatment  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09826 


THE  IMPLICATIONS  OF  THE  NET  FISCAL 
BENEFITS  CRITERION  FOR  COST  SHARING 
IN  FLOOD  CONTROL  PROJECTS. 

Mathematica,  Inc.,  Bethesda,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD  734-834,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Army  Engineer  Institute  for 
Water  Resources  Report  71-12,  September  30, 
1971.  121  p,  3  fig,  4  tab,  46  ref.  DACW73-71-C- 
0049. 

Descriptors:  'Flood  control,  'Cost  sharing,  'Mea- 
surement,   Benefits,    Costs,    State   governments, 
Local  governments. 
Identifiers:  'Net  fiscal  benefits. 

The  net  fiscal  benefits  derived  by  a  jurisdiction 
from  a  flood  control  project  may  be  broadly 
defined  as  the  estimated  revenue  the  jurisdiction 
would  realize,  net  of  the  additional  public  outlays 
the  jurisdiction  is  likely  to  undertake,  as  a  result  of 
the  direct  and  indirect  consequences  of  completing 
a  project.  In  its  purest  form,  the  net  fiscal  benefits 
criterion  would  provide  that  a  given  jurisdiction's 
share  of  the  total  costs  of  a  flood  control  project  is 
equal  to  the  dollar  value  of  its  estimated  net  fiscal 
benefits  from  the  project.  This  criterion  seems 
particularly  useful  because  it  provides  a 
reasonably  objective  measure  of  the  net  benefits  a 
non-federal  interest  perceives  itself  as  gaining 
from  a  flood  control  project.  The  fiscal  benefits 
criterion  probably  should  not  be  considered  a  tool 
for  achieving  economically  efficient  decisions;  its 
merit  lies  more  in  the  area  of  achieving  equity 
between  governmental  jurisdictions.  Several  sig- 
nificant problems  in  the  estimation  of  net  fiscal 
benefits  to  state  and  local  governments  are 
identified  and  further  empirical  studies  recom- 
mended. (Settle-Wisconsin) 
W72-10425 


ECONOMICS     OF     WATER     QUALITY     AND 
WASTEWATER  CONTROL, 

California  Univ.,  Los  Angeles.  Graduate  School  of 
Management. 
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For  primary  bibliographic  entry  see  Field  05G. 
W72-10426 


COST-BENEFIT      ANALYSIS      FOR      WATER 
RESOURCE  PLANNING  IN  ONTARIO, 

For  primary  bibliographic  entry  see  Field  06 A. 
W72-10427 
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6D.  Water  Demand 


ECONOMIC  IMPACT  OF  RECREATION--WHO 
GETS  WHAT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  06B. 
W72- 10049 


COASTAL  WATER  QUALITY, 

Texas  Water  Quality  Board,  Austin. 

D.  Whittington. 

In:  Proceedings  of  the  Coastal  Land  Resources 

Conference,  June  16-17,  1970,  Galveston,  Texas 

Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 

Sea  Grant  Program,  September,  1970,  p.  61-70.  2 

fig,  4  ref. 

Descriptors:   'Water  quality,   *Water  utilization, 
'Pollution    abatement,    Pollutant    identification, 
Water  users,  Texas. 
Identifiers:  'Coastal  waters. 

The  Texas  Water  Quality  Board  has  deemed  all 
Texas  coastal  waters  as  suitable  for  contact 
recreation,  propagation  of  fish  and  wildlife,  fish- 
ing, esthetics,  navigation,  and  industrial  cooling 
water.  Certain  coastal  waters  are  also  suited  for 
the  recovery  of  minerals.  These  uses  require  that 
the  coastal  waters  be  maintained  in  a  condition 
which  permits  the  propagation  of  fish  and  wildlife, 
one  of  the  most  demanding  of  the  above  uses.  The 
minimum  water  quality  conditions  which  must 
prevail  for  this  requirement  to  be  met  include  (1) 
an  adequate  range  of  salinities  to  permit  marine 
animals  to  propagate;  (2)  temperature  levels  con- 
sistent with  the  survival  and  propagation  of  marine 
animals;  (3)  adequate  levels  of  dissolved  oxygen; 
and  (4)  the  absence  of  high  concentrations  of  toxic 
materials.  To  facilitate  this  objective,  the  Water 
Quality  Board  has  adopted  numerical  require- 
ments for  the  various  coastal  water  bodies.  En- 
forcement of  these  requirements,  however,  de- 
pends on  the  availability  of  accurate  data.  Data 
pertaining  to  the  Texas  coast  is  collected  by  the 
Texas  Water  Quality  Board,  the  State  Department 
of  Health,  the  Parks  and  Wildlife  Department,  and 
the  Texas  Water  Development  Board.  (See  also 
W72-10040)  (Settle-Wisconsin) 
W72- 10050 


RAISING  CATFISH  IN  BRACKISH  WATERS, 

Louisiana   Wildlife   and   Fisheries   Commission, 
Grand  Chenier. 
W.G.Perry,  Jr. 

In:  Proceedings  of  the  Coastal  Land  Resources 
Conference,  June  16-17,  1970,  Galveston,  Texas 
Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 
Sea  Grant  Program,  September,  1970,  p.  82-103.  7 
fig,  4  tab. 

Descriptors:  'Catfishes,  'Farm  ponds,  'Brackish 
water,  Research  and  development,  Commercial 
fish,  Predation. 

The  results  of  catfish  culture  studies  conducted  on 
Rockefeller  Wildlife  Refuge  in  the  brackish 
marshes  of  Southwest  Louisiana  are  discussed. 
The  species  included  in  the  study  were  channel 
catfish,  Ictalurus  punctatus;  white  catfish,  Ictalu- 
rus  catus;  and  blue  catfish,  Ictalurus  furcatus.  The 
purpose  was  to  determine  if  these  commonly  ac- 
cepted freshwater  catfish  could  be  successfully 
grown  in  saline  waters,  and  to  determine  the  ef- 
fects of  these  marsh  waters  upon  growth,  survival, 
food  conversion,  and  palatability.  The  channel  cat- 
fish was  the  best  suited  for  commercial  production 


in  brackish  coastal  waters.  It  offers  several  ad- 
vantages over  the  other  two  catfish,  including  (1) 
the  most  rapid  growth,  (2)  the  lowest  food  conver- 
sion value,  (3)  the  highest  survival  rate,  and  (4)  ac- 
ceptability as  a  commercial  pond  species.  One 
serious  problem  encountered  by  the  study  was 
predation.  Otters,  mink,  frogs,  snakes,  aquatic  in- 
sects, and  fish-eating  birds  made  major  inroads  on 
the  fish.  Among  these  animals,  the  otter 
represented  the  greatest  threat  to  the  fish,  particu- 
larly during  the  colder  months  when  the  fish  are 
sluggish.  (See  also  W72-10040)  (Settle-Wisconsin) 
W72- 10053 


AN     OUTDOOR     RECREATION     PLAN     FOR 
WYOMING, 

Wyoming  Recreation  Commission,  Cheyenne. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-10055 


THE  RIVER  BASIN  MODEL:  AN  OVERVIEW. 

Envirometrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72- 10307 


THE    RIVER    BASIN    MODEL:    UTILITY    DE- 
PARTMENT. 

Envirometrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10313 


THE   RIVER   BASIN   MODEL:   HIGHWAY   DE- 
PARTMENT. 

Environmetrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10314 


AN  ALLOCATION  MODEL  TO  DETERMINE 
AGRICULTURE'S  ABILITY  TO  COMPETE 
FOR  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10317 


RECREATIONAL  SOCIALIZATION:  FACTORS 
RELATED  TO  PARTICIPATION  IN  OUTDOOR 
ACTIVITIES, 

Iowa  State  Univ.,  Ames,  Dept.  of  Sociology. 
J.  G.  Francis. 

M.  Sc  Thesis,  1971.  75  p,  3  tab,  34  ref,  1  append. 
Project  No.  OWRR  A-037-IA  (4). 

Descriptors:    'Recreation  demand,   'Recreation, 
Income,  Education,  Occupations. 
Identifiers:  'Socialization,  Interviews. 

The  relationship  between  early  socialization  and 
recreation,  and  present  socioeconomic  variables 
affecting  socialization  and  recreation  are  tested  to 
determine  if  there  is  a  valid  rationale  for  relating 
socialization  to  recreational  behavior.  The 
research  is  based  on  information  gathered  by  per- 
sonal interview  schedules  from  137  individuals  in 
six  counties  in  North  Central  Iowa.  The  interviews 
were  limited  primarily  to  persons  living  in  rural 
areas  and  small  towns.  Early  socialization  is  an  im- 
portant factor  in  adult  recreational  activity 
because  patterns  of  activity  established  as  a  child 
will  be  retained  as  an  adult.  However,  the  place  of 
residence  in  early  childhood  was  not  statistically 
significant.  Income  is  probably  the  most  salient 
factor  in  recreational  participation  as  an  adult.  The 
higher  the  income,  to  a  point,  the  higher  the  par- 
ticipation rate  in  outdoor  recreation.  The  variables 
of  occupation  and  education  also  were  found  to  in- 
fluence recreation  participation,  although  their  in- 
fluence is  primarily  restricted  to  providing  the  op- 
portunity to  enter  a  higher-paying  occupation. 
Peer  group  pressure  appeared  to  have  no  signifi- 
cant influence  on  recreation  activities.  (Settle- 
Wisconsin) 
W72-10429 


6E.  Water  Law  and  Institutions 


FLOOD  HAZARD  EVALUATION  GUIDELINES 
FOR  FEDERAL  EXECUTIVE  AGENCIES. 

Water  Resources  Council,  Washington,  D.C. 

United  States  Water  Resources  Council  Publica- 
tion, May  1972.  20  p,  3  fig,  append. 

Descriptors:  'Flood  plains,  'Land  management, 
'Standards,  'Inter-agency  cooperation,  'Flood 
protection,  Decision  making,  Property  values, 
Land  use,  Comprehensive  planning,  State  govern- 
ments, Federal  government,  Governmental  inter- 
relations, Flood  plain  zoning. 
Identifiers:  'Flood  hazard  evaluation,  Program 
guidelines,  Executive  Order  11296. 

Guidelines  are  presented  primarily  to  assist 
Federal  executive  agencies  toward  attaining  equa- 
bility in  developing  standards  for  treatment  of 
flood  hazard  problems  when  implementing  Execu- 
tive Order  11296.  A  copy  of  EO-11296,  issued  in 
August  1966,  is  attached.  The  Order  resulted  from 
concern  over  mounting  flood  losses  and  recogni- 
tion that  effective  programs  for  prevention  or  con- 
trol must  be  combined  with  other  management  ele- 
ments in  a  unified  national  program  of  floodplain 
management.  An  interagency  work  group  first 
developed  proposed  guidelines  and  sent  them  to 
the  Governors  and  State  agencies  for  input.  The 
final  draft  of  the  guidelines  incorporates  ideas  sub- 
mitted by  Federal  and  State  people  and  related 
work  done  under  Water  Resources  Council 
auspices.  Sketches  are  included  to  illustrate  the 
types  of  land  area  where  flood  hazard  is  common- 
riverine,  coastal,  and  debris  cones— and  each  area 
is  described.  The  Plan  Approach  and  the  Case  Ap- 
proach are  given  as  the  two  basic  approaches  to 
evaluation  of  flood  hazard.  (Land-USGS) 
W72-09888 


OIL  DUMPING  BY  U.S.  NAVY. 

Congress,      Washington,     D.C;     and      House, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09890 


NATIONAL  COASTAL  ZONE  MANAGEMENT 
ACT  OF  1972. 

Congress,  Washington,  D.C;  and  Committee  on 
Commerce  (U.S.  Senate). 

Senate  Comm.  on  Commerce,  S.  Rep.  No  92-753, 
92nd  Cong,  2nd  Sess.  (Comm.  Print  1972).  59  p,  1 
illus. 

Descriptors:  'Legislation,  'Estuarine  environ- 
ment, 'Coastal  plains,  'Coastal  marshes,  'Marsh 
management,  Management,  Estuaries,  Oceans, 
Rivers,  Wetlands,  Coasts,  Tidal  marshes,  Coor- 
dination, Land  management,  Crop  production, 
State  government,  Local  government,  Legal 
aspects,  Grants,  Administrative  agencies. 

The  coastal  zone  contains  highly  productive  estua- 
ries and  marshlands.  Most  estuarine  areas  equal  or 
double  the  production  rates  of  the  best  upland 
agricultural  areas.  The  bill's  main  purpose  is  to  en- 
courage and  assist  the  states  in  preparing  and  im- 
plementing management  programs  to  preserve, 
protect,  develop  and  restore  the  resources  of  the 
coastal  zone  of  the  United  States.  The  bill  pro- 
vides for  grants  to  any  coastal  state  to  aid  it  in 
developing  management  programs  for  the  land  and 
water  resources  of  the  coastal  zone.  The  bill  would 
create  a  board  and  an  advisory  committee  to  hear 
conflicts,  advise  and  make  recommendations.  It 
also  provides  for  the  development  of  estuarine 
sanctuaries.  The  report  includes  legislative 
background  material;  a  section-by-section  analy- 
sis; and  departmental  reports  from  the  Comp- 
troller General,  Secretary  of  the  Interior,  Environ- 
mental Protection  Agency,  National  Transporta- 
tion Safety  Board,  Federal  Maritime  Commission, 
and  Department  of  Commerce.  (Nielsen-Florida) 
W72-09891 
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CONSTITUTIONALITY  OF  LOCAL  POLLU- 
TION CONTROL  BILL,  (FLORIDA  ATTORNEY 
GENERAL'S  OPINION), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 

R.  L.  Shevin. 

Rep.  Att'y.  Gen.  Fla.  072-43,  February  9, 1972. 4  p. 

Descriptors:  'Florida,  'Constitutional  law, 
•Penalties  (Legal),  'Legislation,  'Water  pollution 
control,  'Local  governments,  State  governments, 
Governments,  Legal  aspects,  Judicial  decisions, 
Water  law,  Regulation,  Water  pollution,  Govern- 
mental interrelations,  Law  enforcement,  State  ju- 
risdiction, Jurisdiction,  Pollution  abatement, 
Political  constraints. 

A  local  pollution  control  ordinance  would  not  vio- 
late the  Florida  constitution  as  long  as  the  measure 
did  not  establish  a  punishment  and  left  that  aspect 
to  state  law.  The  Florida  constitution  prohibits 
local  laws  for  the  punishment  of  crimes.  Statutes 
of  local  application,  however,  may  create  a 
misdemeanor,  as  long  as  the  punishment  is  not 
also  prescribed.  The  state  law  for  punishments  of 
misdemeanors  provides  only  for  imprisonment; 
penalties  in  the  form  of  fines  must  be  specifically 
designated  by  statute.  Since  the  constitution 
prohibits  the  designation  of  punishment  in  laws  of 
local  application  and  the  only  state  law  of  general 
application  is  limited  to  imprisonment,  no  fines 
could  be  imposed  upon  violators.  The  general  pol- 
lution control  law  of  Florida  does  not  contain 
criminal  penalty  provisions.  If  it  did.  local  pollu- 
tion control  statutes  could  utilize  punishments  pro- 
vided therein.  (Brackins-Florida) 
W72-09892 


SUBMERGED  LANDS,  (FLORIDA  ATTORNEY 
GENERAL'S  OPINION), 

Florida  State  Dept.  of  Legal  Affairs,  Tallahassee. 

R.  L.  Shevin. 

Rep.  Att'y.  Gen.  Fla.  071-236,  August  10,  1971.  4  p. 

Descriptors:  'Florida,  'Navigable  rivers,  'Water- 
courses (Legal  aspects),  'Riparian  rights,  ♦Owner- 
ship of  beds,  Navigable  waters,  Legal  aspects,  Ju- 
dicial decisions,  Riparian  land,  Beds  under  water, 
Regulation,  Water  law,  Water  rights,  Public  rights, 
Grants,  Boundaries  (Property),  Navigation,  State 
governments,  Dredging. 

Identifiers:  'Public  trust  doctrine,  'Florida  Sub- 
merged Lands  Act,  'Wakulla  River  (Fla.). 

The  question  answered  involved  application  of 
Florida's  Submerged  Lands  Act  to  the  bed  of  a 
river  under  private  ownership  claims.  Florida's 
Wakulla  River  was  deemed  navigable  in  the 
opinion  of  the  Florida  Attorney  General,  although 
this  is  not  an  official  determination.  In  Florida 
private  ownership  of  riparian  lands  on  navigable 
waters  extends  only  to  the  high  water  mark  unless 
it  can  be  expressly  shown  the  grant  extended 
further.  Otherwise  the  land  is  held  by  the  state  in 
its  sovereign  capacity  in  trust  for  the  lawful  uses 
of  all  the  people.  Therefore,  a  determination  that 
the  Wakulla  River  is  a  navigable  river  would  sub- 
ject riparian  owners  thereon  to  compliance  with 
the  Florida  Submerged  Lands  Act;  if  they  desired 
to  dredge,  fill,  construct  docks,  or  any  other  artifi- 
cial encroachment  into  navigable  waters  or 
sovereignty  lands,  the  permission  of  the  Trustees 
of  the  Internal  Improvement  Fund  is  required. 
Despite  private  ownership  claims  to  the  water  bot- 
toms originating  from  an  1811  grant,  these  waters 
have  maintained  their  character  as  sovereignty 
lands  during  Spanish  rule  and  through  cession  to 
the  United  States  and  later  to  Florida.  This  fact 
provides  the  basis  for  state  jurisdiction  today. 
(Brackins-Florida) 
W72-09893 


INTERNATIONAL   LAW    AND    THE   OCEANS, 
THE  SEABEDS, 

Department  of  State,  Washington,  DC. 

J.R.Stevenson. 

Vital  Speeches  of  the  Day,  Vol  36,  p  367-369,  1970. 


Descriptors:  'International  law,  'Oceans,  'Trea- 
ties, 'Law  of  the  sea,  'International  waters, 
Foreign  waters,  Jurisdiction,  Legal  aspects,  Coor- 
dination, Continental  shelf,  Political  aspects, 
Commercial  fishing,  International  commissions, 
Water  law.  Continental  margin,  Governments, 
Water  policy. 

The  traditional  functions  of  international  law  are 
security,  accommodation  of  interests,  and  preven- 
tion of  conflicts.  It  is  suggested  that  international 
law  should  also  include  the  promotion  of  common 
objectives  and  the  providing  of  guideposts  on  mat- 
ters heretofore  dealt  with  on  a  strictly  bilateral  ba- 
sis. The  law  of  the  sea  must  then  be  measured 
against  these  criteria.  There  are  two  major  alterna- 
tives regarding  legal  jurisdiction  over  the  seas:  a 
prohibition  of  national  jurisdiction  and  a  division 
of  the  seas  among  nations  in  accordance  with  an 
agreed  formula.  There  is  a  need  for  a  new  interna- 
tional treaty  fixing  the  limitation  of  the  territorial 
sea  at  12  miles,  and  providing  for  freedom  of 
transit  and  carefully  defined  preferential  fishing 
rights  for  coastal  states.  This  treaty  could  evolve 
from  a  new  conference  on  the  international  law  of 
the  sea.  Such  a  conference  should:  look  forward, 
not  back;  treat  issues  in  manageable  packages;  and 
recognize  that  the  entire  seabed  issue  will  be 
mooted  unless  there  is  agreement  on  the  breadth 
of  the  territorial  sea.  (Widman-Florida) 
W 72-09894 


MARINE  ENVIRONMENT  AND  POLLUTION 
CONTROL,  THE  FUTURE  OF  THE  SEA, 

Congress,     Washington,     D.C.;     and     Senate, 

Washington,  D.C. 

G.  Nelson. 

Vital  Speeches  of  the  Day,  Vol  36,  p  325-329,  1970. 

Descriptors:  'Oceans,  'Great  Lakes,  'Waste 
disposal,  'Legislation,  'Pollution  abatement,  Ad- 
ministration, Administrative  decisions,  Com- 
prehensive planning,  Coordination,  Water 
management  (Applied),  Planning,  Management, 
Standards,  Administrative  agencies,  Water  quality 
standards,  Governmental  interrelations,  Water 
pollution  sources,  Marine  biology,  United  States. 

After  listing  examples  of  water  pollution  Senator 
Nelson  introduces  the  Marine  Environment  and 
Pollution  Control  Act  of  1970.  The  new  Act  would 
make  it  unlawful  for  United  States  citizens,  in- 
cluding corporate  and  municipal  officers,  to 
dispose  of  refuse  material  into  the  Great  Lakes, 
the  territorial  sea,  Outer  Continental  Shelf  waters, 
or  the  high  seas  without  a  permit  from  the  Secreta- 
ry of  the  Interior  issued  with  the  concurrence  of 
the  Council  on  Environmental  Quality.  Such  per- 
mits would  only  be  granted  upon  convincing 
evidence  that  the  disposal  will  not  adversely  affect 
plant  and  animal  life  and  the  marine  environment 
generally.  The  Act  would  also  establish  a  system 
for  marine  environment  management,  which 
would  apply  to  submerged  offshore  lands  under 
the  jurisdiction  of  the  Secretary  of  the  Interior. 
Finally,  the  bill  would  provide  for  a  series  of  com- 
prehensive studies  designed  to  supply  information 
on  marine  ecological  systems.  This  information 
would  be  applied  to  the  development  of  com- 
prehensive resource  management  plans  for  the 
marine  environment.  (Widman-Florida) 
W72-09895 


CONGRESS  AND  FEDERAL  POLLUTION  CON- 
TROLS. 

Congressional  Digest,  Vol  49,  p  193-224,  1970. 

Descriptors:  'Legislation,  'Pollution  abatement, 
'Federal  government,  'Administrative  decisions, 
'Adoption  of  practices,  Comprehensive  planning, 
Planning,  Coordination,  Decision  making,  Con- 
trol, Governments,  Governmental  interrelations, 
United  States,  Administrative  agencies,  Leader- 
ship, Standards,  Federal  jurisdiction,  Federal 
Water  Pollution  Control  Act,  Water  Quality  Act, 
Rivers  and  Harbors  Act,  Air  pollution. 


Of  the  three  categories  of  environmental  problems 
most  commonly  associated  with  degradation  of  the 
natural  environment  -  air  pollution,  water  pollu- 
tion, and  accumulation  of  solid  wastes  -  only  one, 
water  pollution,  has  a  legislative  history  which  an- 
tedates the  20th  Century.  The  successive  steps  by 
which  a  body  of  federal  water  law  has  evolved  is 
described.  A  listing  of  federal  agencies  and  pro- 
grams involved  is  included.  The  main  features  of 
the  Nixon  program  in  this  area  are  outlined,  along 
with  environmental  action  in  the  Ninety-first  Con- 
gress. Numerous  pro  and  con  articles  are 
presented  on  the  questions  of:  (1)  whether  Nixon 
administration  moves  to  date  are  a  sound  response 
to  the  problems  of  pollution  and  (2)  whether  pri- 
mary control  of  anti-pollution  efforts  should  rest 
with  the  federal  government.  (Widman-Florida) 
W72-09896 


OIL  POLLUTION  REGULATIONS  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09899 


UNITED  STATES  POLICY  ON  THE  SEABED, 

R.  M.  Nixon,  E.  Richardson,  and  C.  H.  Phillips. 
Department  of  State  Bulletin,  Vol  62,  p  737-741, 
1970. 

Descriptors:  'International  waters,  'Treaties, 
'Natural  resources,  'Continental  margin,  'Inter- 
national law,  Law  of  the  sea,  Continental  shelf, 
Federal  government,  International  joint  commis- 
sions, Water  pollution  control,  Monetary  benefits, 
Continental  slope,  Exploration,  Sea  level,  Oceans, 
Exploitation. 

President  Nixon  has  presented  United  States  pol- 
icy concerning  future  use  of  the  world's  seabed. 
The  President  proposed  that  all  nations  adopt  a 
treaty  renouncing  all  national  claims  over  the  natu- 
ral resources  of  the  seabed  beyond  a  point  where 
the  high  seas  reach  a  depth  of  200  meters.  The 
treaty  would  establish  an  international  regime  for 
the  exploitation  of  seabed  resources  beyond  this 
limit.  The  regime  would  provide  for  collection  of 
substantial  mineral  royalties  to  be  used  for  interna- 
tional community  purposes,  particularly  economic 
assistance  to  developing  countries.  Coastal  nations 
would  act  as  trustees  for  the  international  commu- 
nity in  an  international  trusteeship  zone  comprised 
of  the  continental  margins  beyond  a  depth  of  200 
meters.  Agreed  international  organizations  would 
authorize  and  regulate  exploration  and  use  of 
seabed  resources  beyond  the  continental  margins. 
Included  is  Secretary  Richardson's  statement  be- 
fore the  Special  Subcommittee  on  Outer  Continen- 
tal Shelf  of  the  Senate  Committee  on  Interior  and 
Insular  Affairs.  (Waldron-Florida) 
W72-09900 


WILLIAMS  V.  SKYLINE  DEVELOPMENT 
CORP.  (SEVERABILITY  OF  RIPARIAN 
RIGHTS). 

288  A.2d  333-356  (Ct.  App.  Md.  1972). 

Descriptors:  'Maryland,  'Riparian  rights,  'Land- 
fills, 'Judicial  decisions,  Legal  aspects.  Navigable 
waters,  Boundaries  (Property),  Boundary 
disputes,  Land  tenure,  Ownership  of  beds,  Public 
rights,  Accretion  (Legal  aspects),  Third  party  ef- 
fects, Bulkhead  line,  Docks,  Piers,  Public  access. 
Cities,  State  jurisdiction.  Permits. 

Plaintiff  corporate  landowner  sued  defendant  cor- 
porate landowner  for  injunctive  relief  and 
damages  on  grounds  that  defendant's  construction 
of  bulkheads  and  fill  operations  created  an  inter- 
ference with  plaintiff's  riparian  rights.  Plaintiff 
was  successor  in  interest  to  riparian  land  originally 
owned  by  defendant.  The  deed  from  defendant  to 
a  third  party  had  specifically  reserved  riparian 
rights  to  the  grantor,  along  with  the  right  to  fill 
over  the  land  beneath  the  riparian  waters.  The 
third  party  ultimately  conveyed  the  riparian  land 
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to  plaintiff.  Plaintiff  contended  that  the  riparian 
rights  to  its  tract  of  land  could  not  legally  be 
severed  from  the  land  itself.  The  Court  of  Appeals 
of  Maryland  held  that  riparian  rights  are  severable 
from  the  land  to  which  they  are  appurtenant.  The 
court  ruled  that  the  deed  to  the  third  party  was 
properly  construed  as  reserving  riparian  rights  to 
the  defendant  grantor.  The  court  also  ruled  that 
this  deed  was  in  plaintiff's  chain  of  title,  which  put 
plaintiff  on  constructive  notice  of  its  provisions 
and  that  a  recorded  plat  showing  a  bulkhead  line 
beyond  the  boundary  to  plaintiff's  tract  should 
have  put  plaintiff  on  inquiry.  (Grant-Florida) 
W72-09905 


TUCCI  V.  SALZHAUER  (PUBLIC  RIGHTS  TO 
USE  OF  FORESHORE). 

329  N.Y.S.2d  825-834  (Sup.  Ct.  1972). 

Descriptors:  'New  York,  'Public  access,  'Public 
rights,  'Beaches,  Intertidal  areas,  Shores,  Ease- 
ments, Right-of-way,  Legal  aspects,  Water  law, 
Water  utilization,  Water  rights,  Judicial  decisions, 
Recreation. 

Plaintiff  owner  of  dominant  tenement  sued  to  en- 
join defendant  owner  of  servient  tenement  from 
preventing  plaintiff  from  clearing  a  right-of-way 
easement  and  from  interfering  with  plaintiff's  use 
of  land  between  the  high  and  low  water  marks  in 
front  of  defendant's  property.  Defendant  counter- 
claimed  to  prevent  plaintiff  from  lounging  and 
holding  beach  parties  on  this  foreshore  area.  Plain- 
tiff asserted  that  the  Doctrine  of  Jus  Publicum 
gave  him  the  right  to  use  the  foreshore  area  for 
recreation.  Defendant  contended  that  the  Doctrine 
only  allowed  the  plaintiff  to  use  the  foreshore  area 
to  gain  access  to  the  water  and  not  for  lounging  or 
beach  parties.  The  New  York  Supreme  Court  held 
that  the  grant  of  an  easement  included  the  right  to 
keep  the  right-of-way  passable  and  in  a  proper 
state  of  repair  and  that  the  right  of  the  public  to 
use  the  foreshore  area  when  the  tide  is  out  is 
limited  to  the  right  to  pass  over  it  as  a  means  of  ac- 
cess to  the  water.  Thus  the  Court  enjoined  defen- 
dant from  preventing  plaintiff  from  clearing  his 
right-of-way  and  granted  defendant  judgment  on 
the  counterclaim,  restricting  plaintiff's  use  of  the 
foreshore  to  gaining  access  to  the  water. 
(Brackins-Florida) 
W72-09906 


ENVIRONMENTAL  LAW-LANDFILL  PERMIT 
REQUIREMENTS-THE       CORPS       OF       EN- 
GINEERS DOES  AN  ABOUT  FACE  (ZABEL  V. 
TABB,  430  F.2D  199  (STH  CIR.  1970)), 
For  primary  bibliographic  entry  see  Field  04 A. 
W72-09907 


REPRESENTATIVE  VANDER  JAGT  OFFERS 
ANTIWATER  POLLUTION  AMENDMENTS  TO 
H.R.  11896, 

Congress,      Washington,      D.C.;      and      House, 

Washington,  D.C. 

H.S.Reuss. 

Congressional  Record,  Vol  118,  No  46,  p  E3014- 

3017  (daily  ed.)  March  24,  1972.  4  p. 

Descriptors:  'Treatment  facilities,  'Multiple-pur- 
pose projects,  'Waste  treatment,  'Water  pollution 
treatment,  Federal  government,  Local  govern- 
ments, Political  aspects,  Legal  aspects,  Project 
planning,  Heat  treatment,  Sludge  treatment,  Terti- 
ary treatment,  Settling  basins,  Water  purification, 
Social  aspects,  Economic  efficiency,  Costs, 
Financing,  Regulation,  Legislation. 

Representative  Reuss  introduced  the  statement  by 
Representative  Vander  Jagt  concerning  amend- 
ments to  the  Federal  Water  Pollution  Control  Act. 
Representative  Vander  Jagt  pointed  out  the  ap- 
parent ineffectiveness  of  the  current  standards  ap- 
proach to  pollution  control  and  described  the  con- 
comitant search  by  environmentalists  for  other 
means  to  cope  with  the  water  quality  problem. 
What   is   emerging   from    this   effort   is   a    new 


resource  management  approach  which  emphasizes 
recycling  and  reclaiming  of  pollutants.  Implicit  in 
this  shift  from  a  disposal  to  a  management  strategy 
is  a  shift  from  single  purpose  wastewater  planning 
that  seeks  to  develop  sewage  treatment  facilities  to 
multipurpose  planning  which  formulates  plans  for 
total  waste  management  centers.  Such  centers  will 
provide  tertiary  treatment  of  effluents,  disposal  of 
removed  solids  or  sludge  and  municipal  and  indus- 
trial solid  wastes,  dissipation  and  beneficial  use  of 
waste  heat,  production  of  agricultural  crops,  and 
provision  for  open  space.  The  Muskegon  System 
is  analyzed  with  respect  to  treatment  costs,  effec- 
tiveness, and  overall  feasibility  for  nation-wide 
adaptation.  Land  use  implications  of  the 
Muskegon  type  system  are  also  analyzed  and 
found  to  be  preferable  to  single  purpose  treatment 
facilities.  (Horwitz-Florida) 
W 72-09908 


TENNESSEE  ELECTRIC  POWER  CO.  V. 
ROBINSON  (POWER  COMPANY'S  LIABILITY 
FOR  OPENING  DAM  DURING  STORM). 

8  Tenn.  App.  396-405  (1928). 

Descriptors:  'Tennessee,  'Dams,  'Cloudbursts, 
'Floods,  'Reservoir  releases,  Storm  water,  Thun- 
derstorms, Rain,  Rivers,  Hydroelectric  plants, 
Corn  (Field),  Crops,  Water  injury,  Flood  damage, 
Legal  aspects,  Judicial  decisions,  Riparian  rights. 
River  regulation,  Flood  control,  Legal  review, 
Overflow,  Flow  rates,  Floodwater,  Negligence. 
Identifiers:  'Proximate  causation. 

Plaintiff  corn  farmers  sued  defendant  power  com- 
pany to  recover  damages  for  the  flooding  of  their 
corn  crop.  Plaintiffs  had  planted  a  crop  of  corn  on 
an  island  in  the  river  upon  which  defendant  main- 
tained a  hydroelectric  dam.  Following  the  most 
severe  rain  in  44  years,  defendant  opened  the  gates 
of  the  dam,  and  the  island  was  overflowed  for  the 
first  time  in  30  years.  Defendant  contended  on  ap- 
peal that  the  lower  court  erred  in  finding  a  causal 
connection  between  plaintiffs'  injury  and  the 
opening  of  the  dam,  and  in  finding  defendant 
negligent  in  opening  the  dam.  The  Tennessee 
Court  of  Appeals  held  that  it  supported  the  lower 
court's  finding  that  opening  the  gates  caused  out- 
flow from  the  dam  to  exceed  inflow,  which  in  turn 
caused  higher  water  at  the  island  as  a  direct  result 
of  defendant's  action.  Accordingly,  the  lower 
court's  decision  for  plaintiff  was  affirmed.  (Hart- 
Florida) 
W72-09909 


REPUBLIC  CO.  OF  ROCKFORD  V.  CITY  OF 
ROCKFORD  (CITY'S  LIABILITY  FOR 
FAILURE  TO  REPAIR  STORM  DRAIN). 

251  111.  App.  109-119(1928). 

Descriptors:  'Acts  of  God,  'Illinois,  'Storm 
drains,  'Cities,  'Rain,  Surface  runoff,  Floods, 
Storm  runoff,  Legal  aspects,  Judicial  decisions, 
Sewers,  Sewage  disposal,  Municipal  wastes, 
Water  injury,  Negligence. 

Plaintiff  newspaper  company  sued  defendant  city 
for  damages  resulting  from  a  broken  municipal 
sewer  pipe.  Defendant's  sewer  pipe  burst  during 
an  unprecedented  rainfall.  Six  months  before  the 
break,  plaintiff  showed  defendant's  agent  the 
crack  in  the  sewer  pipe,  and  the  leakage  into  plain- 
tiff's basement.  Hence,  defendant  had  prior 
knowledge  of  the  sewer  pipe's  defective  condition. 
Defendant  contended  that  the  breakage  occurred 
from  an  Act  of  God,  for  which  defendant  was  not 
liable.  Plaintiff,  however,  asserted  that  since  de- 
fendant was  negligent  in  maintaining  a  defective 
sewer  pipe,  it  was  liable  despite  the  unprecedented 
rain.  The  Illinois  Appellate  Court  stated  that  de- 
fendant was  required  to  maintain  its  storm  sewers, 
once  installed,  and  that  defendant's  liability  was 
conclusive  for  neglect  in  repairs.  Furthermore, 
notice  to  defendant  of  the  dangerous  condition  of 
its  sewer  was  sufficient  to  render  defendant  liable 
for  plaintiff's  injury,  notwithstanding  the  concur- 
ring unprecedented  rain.  (Hart-Florida) 


W72-09910 


BASS  CANNING  CO.  V.  MACDOUGALD  CON- 
STRUCTION CO.  (LIABILITY  OF  CITY  AND 
CONTRACTOR  FOR  IMPROPER  CONSTRUC- 
TION OF  STORM  DRAINS). 

162  SE  687-690  (Ga.  1932). 

Descriptors:  'Negligence,  'Georgia,  'Cities,  'Sur- 
face runoff,  'Drainage  systems,  Water  injury, 
Storm  drains,  Sewers,  Drainage  water,  Construc- 
tion, Contracts,  Legal  aspects,  Judicial  decisions, 
Storm  runoff,  Drainage  effects,  Storm  waters, 
Urban  drainage,  Urban  hydrology. 

Plaintiff  warehouse  owner  sued  defendants  con- 
tractor and  municipality  for  damage  from  flooding. 
The  contractor  paved  streets  and  installed  storm 
sewers  in  accordance  with  municipal  plans;  the 
new  sewer  opening  was  raised  four  feet  over  the 
previous  one  during  reconstruction.  Although 
plaintiff  protested  as  to  the  manner  of  constructing 
the  sewer  during  the  rebuilding  and  defendants 
promised  to  correct  the  acknowledged  defect,  they 
failed  to  do  so.  The  first  hard  rain  caused  surface 
water  to  run  into  plaintiff's  building,  which  caused 
plaintiff  injury.  Defendants  contended  the  im- 
proper plans  and  construction  were  mere  errors  in 
judgment  for  which  they  were  not  liable.  The 
Georgia  Supreme  Court  held  for  the  plaintiff  and 
ruled  that  a  municipality's  authority  to  install  a 
drainage  system  did  not  permit  maintenance  of  a 
nuisance  by  causing  surface  water  to  discharge 
upon  plaintiff's  property.  Furthermore,  the  court 
held  that  defendant  contractor  was  also  liable  as  a 
joint-tortfeasor,  since  executing  the  faulty  plan 
caused  plaintiff's  injury.  (Hart-Florida) 
W72-09911 


C.  M.  BOTT  FURNITURE  CO.  V.  CITY  OF  BUF- 
FALO (MUNICIPAL  LIABILITY  FOR  FLOODS 
CREATED  BY  ICE-OBSTRUCTED  BRIDGES). 

131  Misc.  Rep.  624,  227  N.Y.S.  660-666  (Sup.  Ct. 
1928). 

Descriptors:  'New  York,  'Floods,  'Flood 
damage,  'Bridge  construction,  Bridge  design, 
Bridges,  Banks,  Surface  waters,  River  flow.  Ice 
jams,  Ice,  Damages,  Maximum  probable  flood, 
Overflow,  Legal  aspects,  Judicial  decisions,  En- 
gineering structures.  Bank  storage,  Flood  routing, 
Streamflow  forecasting,  Bank  protection,  River 
training.  Rivers. 

Plaintiff  manufacturing  company  brought  suit 
against  defendant  city  for  flood  damage  to  its  fac- 
tory. The  flood  occurred  after  ice  obstructed  both 
a  railroad  bridge,  adjacent  to  plaintiff's  property, 
and  defendant's  downstream  bridge.  Plaintiff  con- 
tended defendant  had  been  negligent  in  construct- 
ing its  bridge  and  in  blocking  an  alleged  flood 
channel  by  filling  private  land  on  the  bank  op- 
posite plaintiff's  property.  Defendant  entered  a 
general  demand.  The  New  York  Supreme  Court, 
Erie  County,  dismissed  plaintiff's  complaint  and 
held  that,  in  bridge  construction,  a  city  is  only  lia- 
ble for  flood  damage  when  such  bridge  fails  to 
meet  ordinary  and  reasonably  forseeable  extraor- 
dinary exigencies.  The  court  also  held  that  the 
filling  of  property  which  confines  a  creek  to  its 
main  channel  does  not  constitute  a  basis  for  a 
flood  damage  complaint.  The  court  ruled  the  flood 
so  unusual  that  negligence  could  not  be  imputed  to 
the  defendant.  Defendant  was  held  not  liable  on 
the  basis  of  its  filling  operations  since  surface 
waters  may  be  blocked  without  liability  where  no 
continuing  flow  exists,  and  defendant's  filling  had 
been  done  on  private  land.  (Earl-Florida) 
W72-09912 


ACADIA  VERMILION  RICE  IRRIGATING  CO. 
V.  MILLER  (TITLE  TO  LAND  ALONG  SHORE 
OF  LAKE). 

178  La.  954,  152  So.  576-578  (1933). 

Descriptors:  'Louisiana,  'Boundary  disputes, 
'Boundaries   (Property),    Land    tenure,    Shores, 
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Lakes,  Meanders,  Prescriptive  rights,  Judicial 
decisions,  Legal  aspects,  Patents,  State  jurisdic- 
tion, Water  law,  Riparian  rights,  Riparian  land. 

Plaintiff  landowner  brought  suit  against  defendant 
landowner  to  quiet  title  in  land  bordering  a  lake. 
Plaintiff  alleged  ownership  under  a  state  patent. 
Defendant  denied  plaintiff's  claim  and  alleged 
ownership  of  state  land  under  a  prior  patent  from 
Louisiana.  Plaintiff  contended  that  defendant's 
patent  conveyed  land  up  to  the  shoreline  of  the 
lake  as  that  shoreline  was  delineated  on  State 
Land  Office  plats.  Defendant  contended  that  the 
patent  conveyed  land  to  the  actual  shoreline.  The 
trial  court  found  for  defendant  and  the  Supreme 
Court  of  Louisiana  affirmed.  The  court  noted  that 
as  a  general  rule  the  true  boundary  is  determined 
by  the  body  of  water  and  not  the  meander  line.  The 
court  held,  however,  that  this  rule  is  applicable 
only  when  the  distance  between  the  actual 
shoreline  and  meander  line  is  small.  This  was  not 
the  situation  in  the  instant  case,  i.e.  defendant  was 
held  to  have  acquired  title  to  the  contested  land 
because  the  meander  lines  did  not  appear  upon  the 
plat  at  the  time  defendant's  patent  was  issued  and 
defendant  had  subsequently  acquired  title  by 
prescriptive  right.  (Duss-Florida) 
W72-09913 


PEOPLE  V.  MILLER  (MUNICIPAL  TITLE  TO 
CLAMS  IN  LAND-LOCKED  BAY). 

235  App.  Div.  226,  257  N.Y.S.  300-308  (App.  Div. 
1932). 

Descriptors:  *New  York,  *State  jurisdiction, 
•Clams,  'Bays,  Commercial  shellfish,  Conserva- 
tion, Local  governments,  State  governments, 
Aquatic  animals,  Fish,  Commercial  fishing,  Fish 
migration,  Water  rights,  Fish  management,  Ripari- 
an rights,  Ownership  of  beds,  Navigable  waters, 
Cities,  Legislation,  Judicial  decisions,  Legal 
aspects,  Land  tenure. 

Defendant  resident  fishermen  were  convicted  of 
violating  a  state  conservation  law  prohibiting  the 
taking  of  clams  by  motor  boat.  Defendants  con- 
tended that  a  local  ordinance  permitted  them  to 
take  clams  by  motor  boat  in  the  landlocked  bay 
within  the  city  limits.  The  state  contended  that  it 
could  legislate  as  to  the  property  under  its  police 
power  for  the  purpose  of  conservation  of  aquatic 
life.  The  state  also  contended  that  clams  are  clas- 
sified as  fish  and  that  fish,  because  of  their  migra- 
tory nature,  are  classified  ferae  naturae  whose 
ownership  while  in  a  state  of  freedom  is  in  the 
state  in  its  sovereign  capacity.  In  reversing  the  trial 
court  judgment,  the  Appellate  Division  of  the  New 
York  Supreme  Court  noted  that  the  town  under 
ancient  charters  had  the  absolute  right  to  manage 
the  bay,  which  was  entirely  within  the  city  limits 
with  no  connections  to  other  waters.  Clams  are  not 
ferae  naturae  in  that  they  are  non-migratory 
animals  closely  related  to  the  underwater  bed.  As 
to  fish  which  are  classified  ferae  naturae,  the  state 
may  not  legislate  over  them  when  found  in  private 
property,  unless  in  waters  from  which  they  might 
escape.  (Smiljanich-Florida) 
W72-09914 


UNITED  STATES  V.  ARMCO  STEEL  CORP.  V. 
RUCKELSHAUS  (SUIT  PREDICATED  ON 
RIVERS  AND  HARBORS  ACT  TO  ENJOIN 
DISCHARGE       OF       CERTAIN       EFFLUENT 

WASTES). 

333  F.  Supp.  1073-1084  (S.  D.  Texas  1971). 

Descriptors:  *United  States,  'Rivers  and  Harbors 
Act,  'Waste  disposal,  'Industrial  wastes,  'Injec- 
tion wells,  Effluents,  Chemical  wastes,  Water  pol- 
lution, Water  quality,  Water  pollution  control, 
Water  quality  control,  Legal  aspects,  Water  pollu- 
tion sources,  Water  Quality  Act,  Legislation,  Judi- 
cial decisions,  Navigable  rivers,  Permits,  Federal 
jurisdiction,  Subsurface  waters. 
Identifiers:  Injunctions  (Prohibitory). 


Plaintiff  United  States  brought  suit  to  enjoin  de- 
fendant steel  company  from  discharging  effluent 
wastes  into  the  Hudson  Ship  Channel  and  from 
constructing  a  state-ordered  injection  well 
disposal  system.  Defendant  contended  that  the 
waste  effh'ents  were  discharged  in  solution  rather 
than  as  solids  and  therefore  were  not  within  the 
purview  of  the  Rivers  and  Harbors  Act.  Defendant 
furthermore  alleged  that  the  suit  is  improvidently 
brought  under  the  Refuse  Act  and  should  have 
been  brought  under  the  Water  Quality  Act.  The 
United  States  district  court  enjoined  defendant 
from  discharging  the  effluents  and  held  that  the 
Water  Quality  Act  does  not  supersede  or  emascu- 
late the  Refuse  Act.  The  court  noted  that  the 
volatile  and  poisonous  effluents  discharged  did 
constitute  violations  of  the  Refuse  Act  and  defen- 
dant was  prohibited  from  disposing  of  the  wastes 
by  means  of  the  injection  well  until  there  was  com- 
pliance with  expert's  recommendations. 
(Brackins-Florida) 
W72-09915 


A   BILL  TO   AMEND   THE   FEDERAL   WATER 
POLLUTION  CONTROL  ACT. 

House  Bill  13329,  92nd  Cong,  2d  Sess.  (1972).  190 
P- 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Legislation,  'Water  quality  control,  'Pollu- 
tion abatement,  'Federal  government,  Navigable 
waters,  Research  and  development,  Grants,  On- 
site  investigations,  Prototypes,  Research  facilities, 
Permits,  Penalties  (Legal),  Water  quality  stan- 
dards, Waste  water  treatment,  Treatment  facili- 
ties, Industrial  plants,  Federal  jurisdiction,  Ad- 
ministrative agencies,  Adoption  of  practices,  State 
jurisdiction,  Effluents,  Disposal. 
Identifiers:  'National  Environmental  Policy  Act, 
Environmental  Protection  Agency. 

Title  1  deals  with  research  and  related  programs 
and  declares  as  a  matter  of  policy  that  all 
discharges  into  navigable  waters  cease  by  1985. 
The  Act  would  be  administered  by  the  Environ- 
mental Protection  Agency  (EPA).  Also  covered 
are:  comprehensive  programs  for  water  pollution; 
research,  investigation,  and  training  programs; 
state  program  assistance;  mine  water  pollution 
control;  Great  Lakes  pollution  control;  and 
scholarships.  Title  11  deals  with  grants  for  con- 
struction of  treatment  works  and  includes  adminis- 
trative conditions  and  cost  guidelines,  reimburse- 
ment for  certain  state  and  locally  financed  treat- 
ment works,  area-wide  waste  treatment  manage- 
ment, and  basin  planning.  Standards  are 
established  in  Title  111  for  the  following:  effluent 
limitations,  aquaculture,  scientific  information 
publication,  water  quality  inventory,  national  per- 
formance, toxic  and  pretreatment  effluent  stan- 
dards, inspection  monitoring  and  entry,  federal  en- 
forcement, international  controls,  oil  and 
hazardous  substance  liability,  marine  sanitation 
devices,  and  clean  lakes.  Permit  and  license  grant- 
ing is  governed  by  Title  IV.  This  includes  certifica- 
tion and  the  national  discharge  elimination  system. 
Title  V  consists  of  general  administrative  provi- 
sions, including  the  water  pollution  control  adviso- 
ry board,  emergency  powers  and  citizen  suits,  ad- 
ministrative procedure  and  judicial  review,  and 
state  authority.  (Grant-Florida) 
W72-09917 


ROLE  OF  STATE  DEPARTMENTS  OF 
AGRICULTURE  IN  PROBLEMS  OF  ANIMAL 
WASTE  MANAGEMENT, 

National    Association   of   State    Departments    of 

Agriculture,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09943 


RESPONSIBILITIES  OF  A  PROFESSIONAL 
SOCIETY  TOWARD  URGENT  SOCIAL 
PROBLEMS, 

Texas  A  and  M  Univ.  College  Station.  Dept.  of 
Agricultural  Engineering. 


For  primary  bibliographic  entry  see  Field  05G. 
W72-09944 


PUTTING  IT  ALL  TOGETHER, 

For  primary  bibliographic  entry  see  Field  05G. 
W72-09945 


LITIGATION        EXPERIENCES        OF        FIVE 
LIVESTOCK  AND  POULTRY  PRODUCERS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-099666 


ENVIRONMENTAL  CONSTRAINTS  AND  THE 
GENERATION  OF  NUCLEAR  ELECTRIC 
POWER:  THE  AFTERMATH  OF  THE  COURT 
DECISION  ON  CALVERT  CLIFFS,  PART  1. 

Congress,  Washington,  D.C.,  and;  Committee  on 
Interior  and  Insular  Affairs  (U.S.  Senate). 

Hearing  Before  the  Senate  Comm.  on  Interior  and 
Insular  Affairs,  92nd  Cong,  1st  Sess,  November  3, 
1971.  293  p,  1  photo,  21  tab. 

Descriptors:  'Nuclear  power  plants,  'Thermal 
pollution,  'Nuclear  wastes,  'Water  pollution, 
Electric  power  production,  Electric  power  de- 
mand, Regulation,  Permits,  Judicial  decisions, 
Federal  Water  Pollution  Control  Act,  Federal 
government,  Federal  jurisdiction,  State  jurisdic- 
tion, Administrative  agencies,  Legal  aspects, 
Legislation,  Project  planning,  Water  cooling,  En- 
gineering structures,  Regional  development,  In- 
vestigations, Nuclear  reactors. 
Identifiers:  'National  Environmental  Policy  Act. 

The  hearing  was  held  pursuant  to  Senate  Resolu- 
tion 45,  which  authorized  a  study  of  national  fuels 
and  energy  policy.  Specifically  the  hearing  was  to 
explore  the  short-  and  long-term  implications  of 
the  United  States  Circuit  Court  decision  in  Calvert 
Cliffs  Coordinating  Committee  v.  A.E.C.  This 
decision  was  a  major  interpretation  of  the  National 
Environmental  Policy  Act.  Great  concern  was  vo- 
iced over  the  danger  involved  in  the  generation  of 
nuclear  electric  power.  The  AEC  gave  its  reaction 
to  Calvert  Cliffs  and  discussed  attempts  to  comply 
with  it.  Also  included  was  testimony  on  present 
construction  and  planning  of  nuclear  power  plants. 
Others  testified  on  the  existence  of  a  power  crisis 
and  the  need  to  circumvent  the  decision  in  some 
way.  The  United  States  was  broken  down  into  sec- 
tions and  analyzed  as  to  the  effect  that  a  delay  in 
construction  of  nuclear  power  plants  would  have. 
Also  mentioned  was  the  Baker  amendment  to  the 
Federal  Water  Pollution  Control  Act,  which  per- 
mits agencies  to  accept  certification  of  water 
quality  from  another  agency  without  considering  it 
themselves,  a  legislative  reversal  of  Calvert  Cliffs. 
(See  also  W72-10169)  (Nielsen-Florida) 
W72-10168 


ENVIRONMENTAL  CONSTRAINTS  AND  THE 
GENERATION  OF  NUCLEAR  ELECTRIC 
POWER:  THE  AFTERMATH  OF  THE  COURT 
DECISION  ON  CALVERT  CLIFFS,  PART  2. 

Congress,  Washington,  D.C.;  and  Committee  on 
Interior  and  Insular  Affairs,  (U.S.  Senate). 

Hearing  Before  the  Senate  Comm.  on  Interior  and 
Insular  Affairs,  92nd  Cong,  1st  Sess,  p.  295-844, 
November  3,  1971.  549  p,  2  map,  5  illus,  12  photo, 
40  tab,  9  append. 

Descriptors:  'Nuclear  power  plants,  'Thermal 
pollution,  'Nuclear  wastes,  'Electric  power 
production,  Water  pollution,  Electric  power  de- 
mand, Regulation,  Permits,  Judicial  decisions, 
Federal  government,  Federal  jurisdiction,  State 
jurisdiction,  Administrative  agencies,  Legal 
aspects,  Legislation,  Project  planning,  Water  cool- 
ing, Engineering  structures,  Regional  develop- 
ment, Investigations,  Nuclear  reactors. 
Identifiers:  'National  Environmental  Policy  Act. 
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Part  2  of  these  hearings  contains  all  of  the  appen- 
dices referred  to  in  Part  1 ,  including  materials  sub- 
mitted by  witnesses  at  the  hearing.  An  evaluation 
of  nuclear  reactor  safety  was  placed  in  the  record. 
The  Atomic  Energy  Commission  listed  those 
nuclear  power  reactors  affected  by  the  Calvert 
Cliffs  decision.  The  regulations  promulgated  to 
conform  with  the  National  Environmental  Policy 
Act  both  before  and  after  the  decision  were 
discussed.  Another  appendix  includes  answers  to 
questions  submitted  to  the  witnesses  by  members 
of  the  committee  prior  to  the  hearing.  In  another 
area  the  texts  of  NEPA  and  the  decision  in  Calvert 
Cliffs  were  republished  in  whole.  Appendix  5 
discusses  the  step-by-step  procedure  used  in 
licensing  of  nuclear  power  reactors.  A  large  collec- 
tion of  correspondence,  letters,  speeches  and  arti- 
cles relevant  to  the  hearings  was  also  included. 
(See  also  W72-01068)  (Neilsen-Florida) 
W72-10169 


PERRY  COUNTY  DRAINAGE  AND  LEVEE  DIS- 
TRICTS NOS.  1,  2,  AND  3,  MISSOURI  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Louis,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB203  775-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  October  26,  1971.  219  p,  3 
plate,  4  tab,  5  append. 

Descriptors:  'Environmental  effects,  'Project 
planning,  'Flood  control,  'Drainage  districts, 
'Levee  districts.  Levees,  Pumping,  Pumping 
plants,  Drainage  programs,  Drainage  engineering, 
Adoption  of  practices,  Multiple  purpose  projects, 
Flood  protection,  Administrative  decisions, 
Governmental  interrelations,  Coordination,  Com- 
prehensive planning,  Missouri,  Illinois. 
Identifiers:  'Environmental  Impact  Statements, 
Perry  County  (Mo),  Randolph  County  (111). 

The  recommended  plan  of  improvement  consists 
of  construction  of  four  pumping  stations  ranging  in 
size  from  60  c.f.s.  to  130  c.f.s.,  and  two  new 
drainage  ditches  totaling  13,900  feet  in  length.  The 
improvement  is  located  in  Perry  County,  Missouri 
and  Randolph  County,  Illinois.  Improvements  will 
reduce  the  average  area  flooded  annually  from 
5850  acres  to  2420  acres.  It  is  anticipated  that  upon 
the  advent  of  better  drainage  some  of  the  district's 
280  acres  of  scattered  tracts  of  brush  and  forest 
land  may  eventually  be  converted  to  cropland. 
Aside  from  the  initial  decline  of  some  wildlife 
populations,  the  improvement  will  have  a  minimal 
adverse  effect  on  ecological  systems  in  the  area. 
The  only  alternative  considered  was  no  develop- 
ment. Included  are  comments  from  the  Depart- 
ment of  Interior;  the  Department  of  Agriculture; 
the  Environmental  Protection  Agency;  the  Depart- 
ment of  Health,  Education,  and  Welfare;  the  De- 
partment of  Transportation;  the  States  of  Illinois 
and  Missouri;  and  other  interested  agencies.  Ap- 
pendixed  are  reports  on  hydrology  and  hydraulics, 
damages  and  benefits,  and  estimates  of  costs. 
(Widman-Florida) 
W72-10170 


PORT  AND  HARBOR  SAFETY. 

Committee  on  Merchant  Marine  and  Fisheries 
(U.S.  House).  Subcommittee  on  Coast  Guard, 
Coast  and  Geodetic  Survey,  and  Navigation. 

Hearings  Before  the  Subcomm.  on  Coast  Guard, 
Coast  and  Geodetic  Survey,  and  Navigation  of  the 
House  Comm.  on  Merchant  Marine  and  Fisheries, 
92nd  Cong,  1st  Sess,  July  20-22,  August  6,  13,  16, 
17,  19  and  23,  1971.  402  p,  13  dwg,  2  tab,  2  chart. 

Descriptors:  'Harbors,  'Legislation,  'Navigation, 
'Safety,  Inland  water  ways,  Port  authorities, 
Coasts,  Transportation,  Safety  factors,  Structural 
design,  Building  codes,  Coast  Guard  regulations, 
Legal  aspects,  Ships,  Water  pollution  sources, 
Navigable  waters. 


The  hearings  covered  H.R.  867,  H.R.  3635,  and 
H.R.  8140  which  promote  safety  in  ports,  harbors, 
waterfront  areas,  and  navigable  waters  of  the 
United  States.  Also  testimony  was  taken  on  H.R. 
6232  which  would  control  marine  traffic  in  ports 
and  other  waterways.  The  genesis  of  this  type  of 
legislation  was  tremendous  increase  in  vessel  size, 
the  variety  and  amount  of  hazardous  cargoes  car- 
ried in  these  vessels,  and  the  increase  in  spills  and 
incidents  which  have  occurred.  Through  this 
legislation  supporters  hope  to  eventually  control 
the  sources  of  pollution  of  the  nation's  coastal 
waters  and  the  world's  oceans.  The  hearings,  held 
in  seven  different  cities,  contained  statements 
from  over  seventy-five  interested  parties  including 
members  of  Congress,  port  authority  representa- 
tives, pilots  associations,  ship  owners,  and  Coast 
Guard  and  Navy  spokesmen.  Included  in  the 
discussion  is  a  copy  of  a  United  States  position 
paper  dealing  with  tanker  size  and  limitations  on 
discharges.  (Nielsen-Florida) 
W72-10171 


TORRENT  OF  TROUBLE. 

Nation's  Business,  p.  20-23,  August  1971.  4  p,  1  il- 
lus. 

Descriptors:  'Rivers  and  Harbors  Act,  'Legisla- 
tion, 'Permits,  'Pollution  abatement,  Water  pollu- 
tion control,  Water  pollution,  Law  enforcement, 
Administration,  Planning,  Adminstrative  agencies, 
Administrative  decisions,  Standards,  Legal 
aspects,  Judicial  decisions,  Economic  impact, 
Economics,  Water  policy. 

The  Rivers  and  Harbors  Act  of  1899  is  an  ecologi- 
cal weapon  which  could  eventually  cost  business 
billions  of  dollars.  The  courts  have  interpreted  the 
Act  to  mean  that  nearly  every  factory,  foundry, 
mill  and  mine  in  the  United  States  must  obtain  a 
permit  to  operate  from  the  Corps  of  Engineers. 
The  exceptions  are  those  whose  discharges  go 
directly  into  public  sewage  treatment  systems.  The 
alternatives  include  criminal  charges  and  civil  suit. 
It  is  suggested  that  the  Act  places  an  unreasonable 
burden  on  industry  in  terms  of  data  required. 
Furthermore  as  of  July  1971  the  EPA  had  not  is- 
sued industrial  guidelines  on  water  purity.  It  is  also 
suggested  that  the  Act  is  no  real  solution  to  the 
water  pollution  problem  since  the  biggest  pollu- 
ters, the  farmers,  are  left  virtually  untouched. 
(Widman-Florida) 
W72-10172 


THE  PROSPECTS  FOR  PEACE  IN  THE 
OCEANS, 

E.  M.  Borgese. 

Saturday  Review,  p.  15-22,  September  26,  1970.  6 

p,  1 1  photo,  1  dwg. 

Descriptors:  'Law  of  the  seas,  'International 
commissions,  'International  law,  'International 
waters,  Commercial  fishing,  Pollution  abatement. 
Coordination,  Comprehensive  planning,  Legal 
aspects,  Political  aspects,  Political  constraints, 
Treaties,  Planning,  Administration,  Oceans,  Mili- 
tary aspects. 

The  international  convocation  entitled  Pacem  in 
Maribus  was  devoted  to  clarification  of  issues 
raised  by  impending  exploitation  of  the  ocean 
depths  for  military  and  commercial  purposes.  The 
following  operating  principles  governing  the 
development  of  an  ocean  regime  emerged:  (1)  the 
ocean  environment  is  an  indivisible  whole,  (2)  vast 
areas  of  seabed  and  ocean  floor  must  be  beyond 
the  limits  of  national  jurisdiction,  (3)  the  common 
threat  of  pollution  has  rendered  traditional  claims 
of  sovereignty  over  offshore  waters  obsolete,  (4) 
ocean  resources  are  the  product  of  a  rapidly 
changing  marine  technology,  (5)  the  management 
of  oceans  must  be  based  on  participation  by  all  na- 
tions, (6)  such  ocean  management  requires  syste- 
matic planning  that  is  functionally  rather  than  ter- 
ritorially directed,  (7)  planning  will  require  coor- 
dination of  all  present  activities,  and  (8)  planning 
must  take   into   account  the  interfaces  between 


scientific  research  and  industrial  and  military 
development.  These  principles  were  then  applied 
to  the  areas  of  fishing,  new  ocean  enterprises,  and 
the  underwater  arms  race  in  an  effort  to  balance  a 
variety  of  conflicting  national  claims.  Either  there 
will  be  no  ocean  regime,  with  chaotic  revolutiona- 
ry consequences,  or  there  will  be  a  comprehensive 
structure  shaped  to  political  reality.  (Widman- 
Florida) 
W72-10173 


DUST  ABATEMENT  AT  CANYON  FERRY 
LAKE,  CANYON  FERRY  UNIT,  HELENA- 
-GREAT  FALLS  DIVISION,  PICK-SLOAN  MIS- 
SOURI BASIN  PROGRAM  MONTANA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  097-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche. 

Descriptors:  'Montana,  'Environmental  effects, 
'Soil  conservation,  'Soil  erosion,  Reservoir 
design,  Impoundments,  Reservoir  operation, 
Dikes,  Dredging,  Flooding,  Wildlife  habitats,  Mis- 
souri River,  Lake  beds,  Lake  basins,  Lakes, 
Reservoir  storage,  Forebays,  Beach  erosion,  Tur- 
bidity. 
Identifiers:  'Environmental  Impact  Statements. 

The  proposed  project  is  designed  to  reduce  dust 
erosion  on  Canyon  Ferry  Lake  on  the  Missouri 
River  in  Broadwater  County,  Montana.  Dust  pol- 
lution has  become  a  problem  on  the  beaches.  The 
project  measures  include  construction  of  dikes  to 
form  subimpoundments  over  exposed  areas, 
dredging  of  fine  material  from  the  lakeside  to  form 
subimpoundments,  and  flooding  the  subimpound- 
ments for  development  of  wildlife  habitats.  The 
project  would  convert  a  dust  wasteland  section  of 
the  lake  to  an  area  of  beneficial  use  without  chang- 
ing the  basic  lake  formation.  Other  environmental 
impacts  include:  enhanced  wildlife  resources  and 
recreation  through  development  of  impound- 
ments, reduced  dust  pollution,  and  development 
of  a  new  micratory  waterfowl  production  area. 
Adverse  impacts  include  reduced  storage  capacity 
of  the  reservoir  by  less  than  one  percent,  and  tem- 
porary turbidity  during  construction.  Overall  lake 
turbidity  should  be  reduced  after  completion. 
Possible  alternatives  would  be  to  continue  the  per- 
sent  partially  effective  interim  measures  or  to 
maintain  the  reservoir  at  higher  levels  which 
would  reduce  other  project  benefits.  (Grant- 
Florida) 
W72-10174 


SUGAR  AND  BRIAR  CREEKS  PROJECT, 
CATAWBA  RIVER  BASIN,  NORTH  CAROLINA 
AND  SOUTH  CAROLINA  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Charleston,  S.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  232-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  30,  1971.  17  p,  7  map,  2 
tab. 

Descriptors:  'North  Carolina,  'Environmental  ef- 
fects, 'Dredging,  'Flood  control,  'Channel  im- 
provement, Flood  protection,  Levees,  Watershed 
management,  Bank  stability,  Channels,  Stream 
improvement,  Grassed  waterways,  Public  health. 
Reach  (Streams),  Aesthetics,  Canal  embank- 
ments, Mosquitoes,  Disposal. 
Identifiers:  'Environmental  Impact  Statements, 
Charlotte  (N.C). 

The  purpose  of  the  project  is  to  provide  flood  con- 
trol for  the  city  of  Charlotte,  North  Carolina  by 
channelizing  7.6  miles  of  Little  Sugar  and  Briar 
Creeks.  The  size  of  the  canal  will  vary  from  a  50- 
foot  bottom  width  for  the  lowermost  reach  to  a  30- 
foot  bottom  in  the  upper  reaches.  The  project  area 
is  characterized  by  low,  rounded  hills  and  valleys. 
Channel    improvement    will    eliminate    stagnant 
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pools  and  mosquito  breeding  shallows.  The  major 
environmental  impact  will  be  a  reduction  in  flood- 
ing. This  will  have  intangible  benefits  to  public 
health  and  safety.  The  channel  has  been  designed 
to  fit  within  the  residential  areas  through  which  it 
passes  so  as  to  require  a  minimal  right  of  way. 
Dredged  material  will  be  used  to  increase  the  utili- 
ty of  disposal  areas.  The  major  adverse  environ- 
mental effect  will  be  the  temporary  aesthetic  harm 
to  the  stream  and  adjacent  property.  Channel 
banks  will  be  grassed  for  the  entire  length  and 
width.  Shrubs  and  trees  will  be  planted  on  the  20- 
foot  construction  easement.  Alternatives  con- 
sidered include  levied  floodways,  upstream  reser- 
voir site,  and  channel  improvement.  (Grant- 
Florida) 
W72-10175 


COLUMBIA     DRAINAGE     AND     LEVEE     DIS- 
TRICT NO.  3,  MONROE  COUNTY,  ILLINOIS 
[DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 
Army  Engineer  District,  St.  Louis,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  614D,  $3.00  in  paper  copy, 
W.95  in  microfiche.  September  10,  1971.  11  p,  1 
plate. 

Descriptors:  'Illinois,  'Environmental  effects, 
'Environmental  control,  *Levee  districts,  'Adop- 
tion of  practices,  'Administrative  decisions,  Com- 
prehensive planning,  Project  planning,  Coordina- 
tion, Drainage  programs,  Administration,  Multi- 
ple-purpose projects,  Water  management  (Ap- 
plied), Balance  of  nature,  Ecology,  Environmental 
;ngineenng,  Decision  making,  Flood  control. 
Identifiers:  'Environmental  Impact  Statements, 
Monroe  County  (111). 

Columbia  Drainage  and  Levee  District  No.  3  is 
located  in  Monroe  County,  Illinois.  The  authorized 
mprovement,  a  modification  of  the  levee  project, 
is  designed  to  provide  relief  from  interior  flooding 
jn  the  agricultural  lands  within  the  district.  The 
plan  of  improvement  consists  of  construction  of 
two  pumping  stations  with  respective  capacities  of 
10  c.f.s.  and  200  c.f.s.  Approximately  64  acres 
andward  of  the  levee  will  be  required  for  project 
facilities,  and  ten  acres  riverward  of  the  levee  will 
3e  utilized  as  borrow  sites.  This  draft  environmen- 
tal statement  states  the  primary  environmental  im- 
pact to  be  a  reduction  of  the  average  area  flooded 
annually  from  2,170  acres  to  540  acres.  It  is  an- 
ticipated that  upon  the  advent  of  better  drainage, 
approximately  67  acres  of  brush  and  forest  land 
»ill  be  converted  to  cropland.  Adverse  environ- 
nental  impacts,  aside  from  the  initial  decline  in 
ocal  wildlife  populations,  will  be  minimal.  The 
)nly  feasible  alternative  is  no  structural  develop- 
nent,  flood  plain  zoning,  and  flood  insurance, 
rhose  irretrievable  or  irreversible  commitments  of 
•esources  involved  in  this  project  will  be  the  com- 
nitment  of  labor,  material,  and  about  64  acres  of 
agricultural  land  associated  with  construction.  Ap- 
proximately 67  acres  of  brush  and  forest  land  will 
x  lost  through  conversion  to  cropland.  Appen- 
lixed  is  an  economic  evaluation  of  the  project. 
Widman-Florida) 
tV72-10176 


EAST  FORK  OF  WHITEWATER  RIVER 
WATERSHED,  INDIANA  AND  OHIO  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
ion  Service  as  PB-203  512-D,  $3.00  in  paper  copy, 
W.95  in  microfiche.  October  19,  1971.  16  p,  1  map, 
)Ub. 

Descriptors:  'Multiple-purpose  reservoirs,  'Ohio, 
'Indiana,  'Flood  protection,  'Environmental  ef- 
rects,  Multiple-purpose  projects,  Flood  control, 
Erosion  control,  Erosion  control,  Channel  im- 
srovement,  Watershed  management,  Diversion 
itructures,  Water  pollution  control,  Water  supply, 


Watersheds  (Basins),  Impoundments,  Municipal 
water,  Industrial  water,  Wildlife  habitats,  Recrea- 
tion, Sedimentation  rates,  Sediment  control, 
Stream  fisheries. 

Identifiers:  'Environmental  Impact  Statement, 
Whitewater  River. 

The  project  is  designed  to  improve  watershed  pro- 
tection practices  for  the  East  Fork  of  the  White- 
water River  watershed  in  Indiana  and  Ohio.  Pro- 
ject measures  include  land  treatment  practices  on 
over  91,000  acres,  three  multiple-purpose  struc- 
tures for  flood  protection  and  public  recreation, 
two  multiple-purpose  structures  for  flood  preven- 
tion and  municipal  and  industrial  water  supply, 
one  flood  retarding  structure,  stream  environmen- 
tal corridor  development  for  public  recreation,  and 
channel  improvement.  The  watershed  area  is  ap- 
proximately 246,900  acres  with  largely  agricultural 
land  usage.  Favorable  environmental  effects  in- 
clude 30%  erosion  and  sediment  reduction,  flood 
damage  reduction,  increased  recreational  opportu- 
nities, increased  water  supply  sources,  creation  of 
lake  fisheries  and  wildlife  sanctuaries  and 
habitats,  and  reduced  sediment  pollution.  Adverse 
environmental  impacts  include  removal  of  land 
from  agricultural  use,  inundation  of  stream  chan- 
nels, loss  of  some  wildlife  habitat  through  inunda- 
tion, temporary  loss  of  vegetative  cover  during 
channel  construction,  and  temporary  loss  of 
fishery  values  in  2.3  miles  of  stream.  Alternatives 
considered  include  the  following:  retarding  struc- 
tures in  middle  and  lower  reaches,  land  treatment 
only,  groundwater  for  municipal  and  industrial  use 
only,  and  expanding  existing  recreational  develop- 
ments. (Grant-Florida) 
W72-10177 


THE  COMPREHENSIVE  BASIN  STUDY  ON 
WABASH  RIVER,  ILLINOIS,  INDIANA  AND 
OHIO  (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  615-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971.  55  p,  1  fig,  6 
map,  6  tab. 

Descriptors:  'Environmental  effects,  'Adoption 
of  practices,  'Environmental  control,  'Adminis- 
trative decisions,  'Comprehensive  planning,  Pro- 
ject planning,  Coordination,  Drainage  programs, 
Administration,  Multiple-purpose  projects,  Water 
management  (Applied),  Balance  of  nature,  Ecolo- 
gy, Environmental  engineering,  Decision  making, 
Flood  control,  Illinois,  Indiana,  Ohio. 
Identifiers:  'Environmental  Impact  Statements, 
Wabash  River. 

This  report  is  a  part  of  the  national  comprehensive 
river  basin  planning  program  under  the  aegis  of  the 
Water  Resources  Council.  The  Ohio  River  Basin 
Commission  has  the  statutory  responsibility 
among  others,  to  serve  as  the  principal  agency  for 
the  coordination  of  federal,  state,  interstate,  local 
and  non-governmental  plans  for  the  development 
of  water  and  related  land  resources  in  the  Ohio 
River  Basin.  The  Wabash  River  is  a  major  tributa- 
ry of  the  Ohio  River.  The  recommended  plan  for 
the  Wabash  Basin  consists  of  flood  plain  manage- 
ment, land  treatment,  environmental  corridors, 
and  structural  features.  Recommendations  are 
mad  for  additional  monitoring  and  data  gathering, 
additional  studies,  and  management  innovations 
where  needed.  The  proposed  environmental  im- 
pact of  the  plan  is  to  obtain  the  best  use  and 
management  of  the  Basin's  water  and  related  land 
resources  through  a  balanced  mix  of  programs  for 
preservation,  enhancement,  and  development.  Ad- 
verse environmental  effects  would  be  the  changes 
in  existing  watercourse  environment  due  to 
required  land  use.  The  alternatives  to  the  recom- 
mended plan  ranged  from  a  non-structural,  non- 
regulatory  approach  to  various  scales  of  develop- 
ment, projected  to  meet  clearly  foreseeable  needs. 
(Widman-Florida) 
W72-10178 


BLUE  SPRINGS  LAKE,  LITTLE  BLUE  RIVER 
LAKES,  MISSOURI  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  652-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  13,  1971.  7  p,  3  tab. 

Descriptors:  'Missouri,  'Impoundments,  'En- 
vironmental effects,  'Project  planning,  'Flood 
control,  'Flood  protection,  Administrative  deci- 
sions, Reservoir  operation,  Reservoirs,  Reservoir 
storage,  Comprehensive  planning,  Water  manage- 
ment (Applied),  Multiple-purpose  projects,  Coor- 
dination, Surface  waters,  Water  sources. 
Identifiers:  'Environmental  Impact  Statements. 
Little  Blue  River  (Mo). 

This  project  calls  for  the  construction  of  a  dam 
and  reservoir  on  the  East  Fork  of  the  Little  Blue 
River  in  the  Kansas  City  metropolitan  area.  The 
project  would  be  a  multiple-purpose  reservoir,  in- 
cluding flood  control  and  recreation.  The  im- 
poundment would  inundate  over  560  acres  of 
agricultural  lands,  creating  a  permanent  multipur- 
pose pool  and  providing  flood  protection 
downstream  from  the  reservoir.  This  downstream 
protection  would  alleviate  potential  future  damage 
from  rapid  urban  expansion.  The  project  will  pro- 
vide needed  open  space  in  the  metropolitan  area. 
The  basic  loss  is  the  inundation  of  agricultural 
lands  in  the  reservoir  area;  however,  the  loss  of 
these  lands  is  inevitable  due  to  the  rapid  urbaniza- 
tion of  the  area.  Thus  the  development  of  the 
proposed  project  will  protect  some  open  space 
from  urbanization  and  provide  for  general  and 
water-based  recreation.  There  are  no  feasible  al- 
ternatives which  would  provide  the  degree  of  pro- 
tection desired.  Because  of  the  rapid  development 
of  the  area,  consideration  of  flood  control  needs  at 
this  time,  prior  to  extensive  development,  is  con- 
sidered essential.  This  will  avoid  some  of  the  dif- 
ficulties experienced  in  developed  areas  where  the 
degree  of  flood  protection  and  alternate  solutions 
have  been  limited  and  expensive.  (Widman- 
Florida) 
W72-10179 


CENTRAL  ARIZONA  PROJECT,  ARIZONA- 
-NEW  MEXICO  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  905-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  1971 .  61  p,  14  fig,  1 
map,  1  tab. 

Descriptors:  'Environmental  effects,  'Project 
planning,  'Pumping,  'Water  management  (Ap- 
plied), Flow,  Hydraulics,  Pumping  plants,  Pump- 
ing systems  (Mechanical),  Water  storage. 
Drainage  engineering,  Water  conveyance,  Deci- 
sion making,  Governmental  interrelations,  Coor- 
dination, Adoption  of  practices,  Administrative 
decisions,  Arizona,  Colorado  River. 
Identifiers:  'Environmental  Impact  Statements. 

The  basic  plan  involves  the  construction  of  a  se- 
ries of  pumping  plants  and  aquaducts,  which  will 
lift  Colorado  River  water  from  Lake  Havasu  and 
deliver  it  for  use  primarily  in  Maricopa,  Pinal,  and 
Pima  Counties,  Arizona.  Construction  of  dams 
and  reservoirs  on  the  Salt,  Gila,  and  San  Pedro 
Rivers  will  provide  needed  regulatory,  conserva- 
tion, and  flood  control  storage  capacity,  as  well  as 
additional  recreational  and  water  exchange  oppor- 
tunities. The  Navajo  Generating  Station  will  pro- 
vide electric  power  for  pumping.  The  allocation  of 
imported  Colorado  River  water  to  users  within  the 
service  area  will  structurally,  economically,  and 
ecologically  influence  the  human  and  natural  en- 
vironment. The  natural  environment  will  be  in- 
fluenced by  continued  agricultural  production  and 
an  expanding  population.  The  existing  biota  and 
esthetics  will  be  affected  by  the  construction  of 
reservoirs  and  the  physical  modification  of  topog- 
raphy and  vegetation  resulting  from  construction 
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of  project  facilities.  Alternatives  considered  in- 
clude no  construction  and  partial  construction  of 
the  authorized  project.  (Widman-Florida) 
W72-10180 


CONNECTICUT  ACTION  NOW,  INC.  V. 
ROBERTS  PLATING  CO.  (QUI  TAM  ACTION 
BARRED  UNDER  REFUSE  ACT). 

457  F.2d  81-90  (2d  CIR.  1972). 

Descriptors:  'United  States,  *Law  enforcement, 
•Penalties  (Legal),  'Rivers  and  Harbors  Act, 
Water  law,  Pollution  abatement,  Water  pollution, 
Water  quality  control,  Water  pollution  control, 
Legal  aspects,  Judicial  decisions,  Legislation, 
Federal  government,  Navigable  waters,  Waste 
disposal,  Public  interest,  Regulation,  Water 
resources,  Common  law. 
Identifiers:  'Refuse  Act,  Standing  (Legal). 

Plaintiff  conservation  association  sued  defendant 
metal  finishing  company  on  behalf  of  the  general 
public  in  qui  tarn  for  fines  and  an  injunction  under 
the  Refuse  Act.  Defendant  was  discharging  waste 
materials  into  navigable  waters  and  the  govern- 
ment attorney  refused  to  prosecute.  Defendant 
moved  to  dismiss,  contending  that  plaintiff  lacked 
standing.  Plaintiff  contended  that  the  Refuse  Act 
created  a  limited  exception  to  the  rule  that  crimes 
would  be  punished  by  the  Justice  Department,  not 
by  private  citizens.  The  United  States  Second  Cir- 
cuit Court  of  Appeals  held  that  there  is  no  com- 
mon-law right  to  maintain  a  qui  tarn  action; 
authority  must  always  be  found  in  legislation. 
Furthermore,  in  the  federal  system,  crimes  are  al- 
ways prosecuted  by  the  federal  government,  not 
by  private  citizens.  The  court  thus  held  that,  under 
the  Refuse  Act,  a  private  informer's  only  right  can 
be  to  one-half  of  any  fine  which  has  been  imposed 
after  criminal  proceedings  have  been  brought  by 
the  United  States.  Private  persons  cannot  sue  in 
qui  tarn  for  fines  under  the  Act  and  cannot  sue  on 
behalf  of  the  general  public  to  enjoin  violations  of 
the  Refuse  Act.  (Brackins-Florida) 
W72-10181 


PEOPLE  EX  REL  MACMULLEN  V.  BABCOCK 
(MICHIGAN  PUBLIC  TRUST  DOCTRINE 
TRANSCENDS  RIGHTS  OF  RIPARIAN 
OWNER). 

196  N.W.2d  489-498  (Mich.  Ct.  App.  1971). 

Descriptors:  "Michigan,  'Public  rights,  'Owner- 
ship of  beds,  'Public  lands,  Lake  beds,  Beds, 
Beds  under  water,  Riparian  rights,  Riparian  lands, 
Water  law,  Water  resources,  Navigable  waters, 
Legal  aspects,  Judicial  decisions,  Boundary 
disputes,  Boundaries  (Property),  Great  Lakes. 
Identifiers:  'Public  trust  doctrine. 

Plaintiff  state  filed  suit  to  enjoin  defendant  ripari- 
an landowners'  intended  landfill  into  Lake  St. 
Clair.  Defendants  contended  that  they  owned  the 
submerged  land  sought  to  be  filled  or,  alternative- 
ly, that  they  had  riparian  rights  in  the  lake  which 
justified  ithe  intended  fill.  The  Michigan  Court  of 
Appeals  held  that  title  to  submerged  lands  in  the 
Great  Lakes  is  held  by  the  state  subject  to  a  public 
trust.  The  trust  imposed  is  for  the  protection  of 
navigable  waters,  perservation  of  fish  and  game 
habitats,  and  assurance  of  the  public's  right  to  fish 
and  boat  in  the  area.  Submerged  lands  held  subject 
to  this  trust  may  be  disposed  of  only  when  the  De- 
partment of  Conservation  determines  that  such 
lands  are  of  no  substantial  public  value  and  that 
the  general  public  interest  will  not  be  impaired. 
Since  the  proposed  landfill  was  on  lands  held  sub- 
ject to  the  public  trust,  and  there  was  no  finding  by 
the  Department  of  Conservation,  and  the  action 
would  interfere  with  the  public  interest,  the  Court 
enjoined  the  landfill.  (Brackins-Florida) 
W72-10182 


KIND  V.  JOHNSON  CITY  (LIABILITY  FOR  AL- 
TERING THE  NATURAL  DRAINAGE  FLOW  OF 
SURFACE  WATER). 

478  S.W.2d  63-66  (Tenn.  Ct.  App.  1970). 

Descriptors:  'Tennessee,  'Drainage  patterns 
(Geologic),  'Drainage  systems,  'Natural  flow, 
Drainage  water,  Floods,  Surface  drainage, 
Drainage,  Drainage  effects,  Drainage  practices, 
Surface  waters.  Flood  damage,  Water  law,  Legal 
aspects,  Judicial  decisions,  Negligence. 
Identifiers:  Nuisance  (Legal  aspects),  Statute  of 
limitations. 

Plaintiff  landowners  sued  defendant  city  for  pro- 
perty damages  resulting  from  diversion  of  surface 
water  onto  plaintiff's  property  through  a  drainage 
system  constructed  by  defendant.  The  drainage 
system  was  inadequate  to  handle  the  water  from 
ordinary  rainfall  in  the  area  without  producing 
flooding  on  plaintiffs'  property.  Plaintiffs  alleged 
that  the  system  constituted  an  actionable  nuisance 
by  altering  the  natural  drainage  flow.  Defendant 
contended  that  the  system  did  not  alter  the  natural 
drainage  flow  in  the  area.  The  Tennessee  Court  of 
Appeals  held  that  a  wrongful  interference  with  the 
natural  drainage  of  surface  water,  causing  injury 
to  an  adjoining  landowner,  constitutes  an  actiona- 
ble nuisance.  The  city's  drainage  system  was  in- 
adequate and  frequently  water  overflowed  onto 
plaintiff's  property,  thus  the  system  constituted  an 
actionable  nuisance,  and  the  city  was  liable  to 
plaintiffs  for  damages  sustained.  (Brackins- 
Florida) 
W72-10183 


APPLICANT'S      ENVIRONMENTAL      STATE- 
MENT FOR  THE  BLUE  RIDGE  PROJECT. 
Appalachian  Power  Co.,  Roanoke,  Va. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  71 1-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  January  25,  1971.  127  p,  2 
map,  8  tab,  3  append. 

Descriptors:  'Environmental  effects,  'Project 
planning,  'Hydroelectric  plants,  'Pumped 
storage,  hydroelectric  power,  Alternate  planning, 
Multiple-purpose  projects,  Electric  power,  Water 
management  (Applied),  Silting,  Flood  control, 
Pumping,  Reservoir  operation,  Reservoir  storage, 
Administrative  decisions. 

Identifiers:  'Environmental  Impact  Statements, 
Grayson  County  (Va). 

The  Blue  Ridge  Project  will  be  a  combination 
hydroelectric  and  pumped  storage  project  consist- 
ing of  two  adjoining  and  integrated  developments. 
Both  developments,  located  principally  in 
Grayson  County,  Virginia,  will  include  a  reservoir, 
powerhouse,  transmission  lines,  spillways, 
concrete  lined  tunnels  and  appurtenant  facilities. 
A  rockfill  dam  will  be  constructed  at  each  develop- 
ment across  the  New  River.  The  river  basin, 
general,  project  area,  significance  of  project  to 
project  area,  downstream  area  prior  to  project, 
significance  of  project  to  downstream  area, 
ecological  studies,  and  environnmental  effect  of 
pumping  operation  are  described.  Adverse  en- 
vironmental effects  include:  (1)  the  flooding  of 
40,000  acres  of  land;  (2)  loss  or  displacement  of 
about  400  houses,  a  few  small  industrial  and  com- 
mercial operations,  and  farms  and  woods  which 
now  provide  a  basis  for  employment;  (3)  certain 
short  term  effects  such  as  earth  disturbance  and  an 
influx  of  people  connected  with  the  project,  plac- 
ing pressure  on  existing  accommodations;  (4)  in- 
creased land  values;  (5)  increased  development  of 
the  area  with  attendant  increase  in  pollution;  and 
(6)  drawdowns  at  the  project's  upper  reservoir. 
Temporary  and  local  adverse  effects  on  water 
quality  downstream,  such  as  siltation  and 
decreased  flow,  are  expected.  No  feasible  alterna- 
tives to  the  proposed  action  were  found.  (Widman- 
Florida) 
W72-10184 


LEGISLATIVE  ROUTE  11084,  SECTION  3, 
CAMBRIA  COUNTY,  PENNSYVANIA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Pennsylvania  Dept.  of  Transportation,  Harrisburg. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-202  083-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  1971.  27  p,  5  map,  4 
photo,  3  tab. 

Descriptors:  'Road  construction,  'Environmental 
effects,  'Project  planning,  *S<"  Jiment  control, 
'Administrative  decisions,  'Pennsylvania,  Com- 
prehensive planning,  Road  design,  Roadbanks, 
Roads,  Adoption  of  practices.  Multiple-purpose 
projects,  Coordination,  Administration,  Decision 
making,  Water  management  (Applied). 
Identifiers:  'Environmental  Impact  Statements, 
Siltation  control,  Glendale  Lake  (Pa). 

The  purpose  of  this  project  is  to  provide  an  im- 
proved access  road  to  Prince  Gallitzin  State  Park 
in  Cambria  County,  Pennsylvania.  The  project  will 
greatly  improve  safety  over  that  of  the  existing 
facility  and  will  increase  capacity  and  operating  ef- 
ficiency. The  proposed  project  will  require  a  total 
of  14  acres  from  Prince  Gallitzin  State  Park  and 
0.67  acres  from  State  Game  Lands.  During  con- 
struction a  small  amount  of  siltation  may  wash  into 
Glendale  Lake  from  exposed  earthwork  areas.  The 
steep  hillside  and  drainage  patterns  along  the 
proposed  roadway,  and  close  proximity  to  Glen- 
dale Lake  will  make  normal  siltation  control 
procedures  difficult.  The  recommended  alignment 
is  the  only  design  alignment  that  has  been  studied. 
Any  alternative  design  would  deviate  from  the  ex- 
isting right-of-way,  thus  requiring  more  new  right- 
of-way  to  be  taken  from  the  public  use  lands  in- 
volved. The  farmlands  and  public  use  lands  that 
are  required  for  this  project  must  be  considered  as 
irreversible  commitments  of  resources.  Attached 
are  brief  reports  from  the  Pennsylvania  Depart- 
ment of  Forest  and  Waters  and  the  Pennsylvania 
Game  Commission.  (Widman-Florida) 
W72-10185 


SUN  RIVER  FLOOD  CONTROL  PROJECT,  SUN 
RIVER,  GREAT  FALLS,  MONTANA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  194-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  March  1971.  33  p,  1  map. 

Descriptors:  'Environmental  effects,  'Flood  pro- 
tection, 'Channel  improvement,  'Levees,  Diver- 
sion structures,  Diversion,  Flood  control,  Floods, 
Riprap,  Vegetation,  Lakes,  Rivers,  Stream  im- 
provement, Aquatic  habitats,  Flood  plains,  Pro- 
ject benefits.  Project  purposes,  Excavation,  En- 
gineering structures. 

Identifiers:  'Environmental  Impact  Statements, 
Sun  River  (Mont). 

The  project  consists  of  levees,  interceptor  ditches, 
channel  rectification,  and  appurtenant  work  on  the 
Sun  River,  Montana,  for  flood  protection.  The 
meander  of  the  river  will  not  be  altered  except  to 
the  extent  of  2,000  feet  of  channel  relocation. 
Channel  improvements  and  levee  construction 
would  result  in  losses  of  much  riparian  habitat 
along  the  five  miles  of  river  involved.  The  project 
would  also  create  two  oxbow  lakes  which  would 
probably  be  nuisances  due  to  algae  odor,  safety 
hazards,  and  health  hazards.  River  velocity  would 
increase  causing  some  repositioning  of  the  river 
bottom  substrata.  The  project  would  provide  much 
needed  flood  protection,  thereby  changing  land 
use  in  the  flood  plain  and  raising  economic  and  so- 
cial values  of  the  land  protected.  Alternatives  in- 
clude no  project,  straightening  the  channel,  realig- 
ning the  levee,  and  dam  construction.  Irreversible 
commitment  of  resources  would  be  loss  of  existing 
vegetation,  altering  aesthetic  values  of  the  natural 
river,  and  disruption  of  wildlife  habitats.  Com- 
ments of  interested  agencies  are  included. 
(Brackins-Florida) 
W72-10186 
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TREXLER  LAKE  PROJECT,  JORDAN  CREEK, 
PENNSYLVANIA  (DRAFT  ENVDJONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-199  232-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  March  1971.  10  p. 

Descriptors:  'Environmental  effects,  'Dam  con- 
struction, 'Impoundments,  'Pennsylvania,  Artifi- 
cial lakes.  Lakes,  Project  benefits,  Project  pur- 
poses, Recreation,  Flood  control,  Water  supply, 
Wildlife  habitats,  Spillways,  Reservoirs,  Water 
resources,  Water  resources  development,  Dams, 
Earth  dams.  Dam  sites,  Multiple-purpose  projects, 
Public  benefits,  Water  demand,  Water  quality, 
Water  pollution,  Water  quality  control,  Flood  pro- 
tection. 

Identifiers:  'Environmental  Impact  Statements, 
Jordan  Creek  (Pa). 

The  project  consists  of  an  earth  and  rockfill  em- 
bankment and  a  lake  in  southeastern  Pennsylvania 
for  flood  control,  water  supply,  and  recreation. 
Implementation  of  the  project  will  cause  a  loss  of 
wildlife  habitats,  however  this  loss  will  be  partially 
mitigated  by  acquisition  of  new  gameland.  It  will 
modify  the  aesthetic  characteristics  of  the  area, 
remove  productive  farmland,  elimiate  some  tax 
ratable  lands  from  the  county  rolls,  and  convert 
8.6  miles  of  free  flowing  stream  into  a  slack  water 
impoundment.  The  short  and  long  term  effects  of 
the  project  would  be  to  satisfy  water  supply  needs 
and  provide  recreation  facilities.  The  project  will 
diminish  regional  economic  losses  due  to  floods. 
Alternatives  are  no  project,  an  alternate  site,  a 
system  of  small  reservoirs,  or  regulation  of  flood 
plain  development  by  non-structural  methods.  Irr- 
eversible commitment  of  resources  would  be  8.6 
miles  of  freeflowing  stream  and  1 ,220  acres  of  land 
presently  devoted  to  agriculture  and  wildlife 
habitat.  (Brackins-Florida) 
W72-10187 


HYLTON  V.  COMBS  (BOUNDARY  LINE  OF 
PROPERTY  RUNNING  ALONG  MEANDER  OF 
STREAM). 

229  Ky.  1 ,  16  S.W.2d  754-755  (Ct.  App.  Ky.  1929). 

Descriptors:  'Kentucky,  'Boundary  disputes, 
'Boundaries  (Property),  'Meanders,  Streams, 
Land  Land  tenure.  Rivers,  Legal  aspects,  Judicial 
decisions,  Adjacent  landowners,  State  jurisdic- 
tion. 

Plaintiff  landowner  sought  to  eject  defendant  ad- 
jacent landowner  from  a  tract  of  land  he  allegedly 
owned  and  to  quiet  title  in  the  land.  The  essence  of 
the  dispute  was  whether  the  boundary  line 
between  two  points  of  the  adjacent  properties  ran 
in  a  straight  line  or  followed  the  meander  of  a 
stream.  The  deeds  describing  the  lands  had  stated 
the  boundary  at  this  point  to  be  'down  the  stream'. 
The  lower  court  found  for  plaintiff,  finding  that 
the  boundary  was  a  straight  line  between  the  two 
points.  The  Court  of  Appeals  of  Kentucky 
reversed.  A  boundary  line  described  as  up,  down, 
or  with  a  stream  will  be  determined  by  the  mean- 
derings  of  the  stream  unless  the  intent  of  the 
parties  is  clearly  otherwise.  (Duss-Florida) 
W72-10188 


NEW  BEDFORD  AND  FAIRHAVEN  HARBOR, 
MASSACHUSETTS-SMALL  NAVIGATION 

PROJECT  (DRAFT  ENVIRONMENTAL  IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  156D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  23,  1971.  108  p,  3 
fig,  2  plate,  1  map,  2  photo,  17  tab,  4  append. 

Descriptors:  'Environmental  effects,  'Dredging, 
•Channel  improvement,  'Adoption  of  practices, 


'Administrative  decisions,  'Massachusetts,  Ad- 
ministration, Channels,  Stream  improvement, 
Comprehensive  planning,  Multiple-purpose  pro- 
jects, Decision  making,  Planning,  Water  manage- 
ment (Applied),  Navigation,  Harbors. 
Identifiers:  'Environmental  Impact  Statements, 
New  Bedford  (Mass),  Fairhaven  (Mass). 

This  project  will  consist  of  widening,  deepening, 
and  extending  navigation  channels.  The  dredged 
materials  will  be  disposed  of  at  an  offshore  loca- 
tion to  be  determined  later  with  appropriate 
federal  and  state  agencies.  The  project  is  located 
in  the  city  of  New  Bedford  and  the  town  of  Fair- 
haven,  Massachusetts.  Environmental  impacts  in- 
clude some  temporary  turbidity  which  could  be  as- 
sociated with  dredging  and  the  disposal  of  the 
dredged  material.  No  adverse  environmental  ef- 
fects are  anticipated,  nor  were  any  identified  dur- 
ing coordination  of  the  study  for  this  project.  Al- 
ternatives include  an  enlarged  project  with  addi- 
tional dredging  for  channels  and  anchorages  and 
no  project.  The  benefit  to  cost  ratio  is  1.4.  Since 
the  natural  environmental  resources  of  the  area 
have  already  been  committed,  the  proposed  pro- 
ject would  make  no  further  commitment.  Included 
is  the  Detailed  Project  Report.  The  appendix  in- 
cludes a  digest  of  testimony  at  public  hearing,  the 
New  Bedford-Fairhaven  Bridge  Study,  the  U.  S. 
Fish  and  Wildlife  Report,  the  U.S.  Coast  Guard 
Report,  and  comments  of  local  interest.  (Widman- 
Florida) 
W72-10191 


CACHE  RIVER  BASIN  PROJECT,  ARKANSAS 
(DRAFT  ENVntONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Memphis,  Tenn. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  158D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  3,  1971.  169  p,  11  plate, 
20  tab,  4  append. 

Descriptors:  'Arkansas,  'Environmental  effects, 
'Channel  improvement,  'Agricultural  watersheds, 
Wildlife  habitats,  Biological  communities, 
Drainage  effects,  Flood  control,  Flood  protection, 
Flood  recurrence  interval,  Wildlife  conservation, 
Hardwood,  Agricultural  runoff,  Water  pollution 
sources,  Adoption  of  practices,  Soil  erosion,  Fish- 
ing, Recreation. 

Identifiers:  'Environmental  Impact  Statements, 
Cache  River  (Ark). 

The  project  is  designed  to  reduce  flooding  and  im- 
prove drainage  in  the  Cache  River  Basin,  Arkan- 
sas, and  to  thereby  improve  agricultural  produc- 
tion. The  work  will  consist  of  clearing,  realign- 
ment, and  enlargement  of  approximately  140  miles 
of  channels.  The  project  will  reduce  flooding  by 
confining  most  floods  within  canal  banks.  Wet- 
lands will  be  acquired  for  fish  and  wildlife  mitiga- 
tion measures.  Environmental  impact  includes 
reduced  flood  damage  and  higher  quality  of  farm- 
life,  improved  vector  control  from  drainage, 
enhanced  recreational  opportunities,  protection  of 
wildlife,  increased  waterfowl  production,  and  in- 
creased sport  fishing  potential.  Adverse  impacts 
include  future  loss  of  bottomland  hardwood, 
reduced  production  of  remaining  bottomland  hard- 
woods, aesthetic  loss  from  channelization,  in- 
creased soil  erosion  from  confinement  of  flood- 
waters,  increased  pollution  from  agricultural 
sources,  and  damage  to  wildlife  habitats  from 
bisection  of  game  and  fish  management  areas.  The 
following  alternatives  were  considered:  project 
abandonment,  reduced  mitigation  measures,  and 
increased  mitigation  measures.  (Grant-Florida) 
W72-10192 


NAVAJO    PROJECT    (DRAFT    ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  228D,  $3.00  in  paper  copy, 


$0.95  in  microfiche.  September  1971.  246  p,  25  fig, 
16  plate,  1  map,  12  photo,  14  tab,  14  ref,  1  append. 

Descriptors:  'Environmental  effects,  'Project 
planning,  'Water  cooling,  'Electric  power,  'Elec- 
tric powerplants,  'Adoption  of  practices,  Ad- 
ministrative decisions,  Decision  making,  Com- 
prehensive planning,  Consumptive  use,  Multiple- 
purpose  projects,  Coordination,  Administration, 
Water  management  (Applied),  Planning,  Social 
aspects,  Economics,  Water  demand,  Arizona. 
Identifiers:  'Environmental  Impact  Statements, 
Page  (Ariz). 

The  Department  of  Interior,  Bureau  of  Reclama- 
tion, is  a  participant  in  the  2310  megawatt  Navajo 
Generating  Station  under  construction  near  Page, 
Arizona.  Environmental  effects  include  stack  and 
other  emissions;  disposal  of  an  estimated  1815 
tons  of  ash  per  day  in  trenches,  where  it  will  be 
covered  with  earth;  noise  from  generating  station 
operation,  coal  mining,  and  railroad  operations; 
adverse  aesthetic  impact;  possible  vapor  plumes 
from  the  stacks  under  certain  meteorological  con- 
ditions; dust  from  coal  and  ash  handling;  the  possi- 
bility of  trace  element  releases  from  coal  burning; 
consumption  of  34,100  acre  feet  of  water  annually; 
possible  adverse  effects  of  pumping  water  for  coal 
mining  operation;  slight  cumulative  adverse  im- 
pact on  air  and  water  quality;  temporary  disrup- 
tion of  normal  ingress  and  egress  in  the  project 
area  and  livestock  grazing  patterns;  strip  mining; 
relocation  of  23  Navajo  families;  and  temporary 
and  permanent  disruption  of  wildlife  habitat. 
Economic  benefits  include  supply  of  electrical 
power,  cash  royalties,  lease  payments,  and  in- 
creased funds  from  property  taxes.  Alternatives 
considered  include  no  project,  alternative  loca- 
tions of  the  generating  station,  several  smaller  sta- 
tions, other  fuels,  geothermal  resources,  a  coal 
slurry  line  in  lieu  of  the  railroad,  alternate  railroad 
routes,  trucking  coal  in  lieu  of  railroads,  and  al- 
ternate transmission  lines.  (Widman-Florida) 
W72-10193 


COASTAL  ZONE  MANAGEMENT. 

Committee  on  Public  Works  (U.  S.  Senate).  Sub- 
committee on  Flood  Control  -  Rivers  and  Harbors. 

Hearing  on  H.R.  14845,  Before  the  Subcomm.  on 
Rivers  and  Harbors  of  the  House  Comm.  on  Public 
Works,  91st  Cong,  1st  Sess,  December  3,  1969.  48 
P- 

Descriptors:  'Federal  Water  Pollution  Control 
Act,  'Estuarine  environment,  'Legislation, 
'Coastal  plains,  'Resources  development, 
Management,  Estuaries,  Oceans,  Rivers,  Coasts, 
Water  pollution  control,  Soil  conservation,  Land 
resources,  Water  resources,  Coordination,  Land 
management,  Legal  aspects,  Planning,  Federal 
government. 

The  environment  of  the  coastal  zone  is  threatened 
by  pollution  of  its  waters  and  the  physical  altera- 
tion of  its  lands  by  housing,  industry,  and  trans- 
portation development.  The  hearing  included  the 
text  of  the  bill  to  amend  the  Federal  Water  Pollu- 
tion Control  Act  to  provide  for  the  establishment 
of  a  national  program  for  the  management,  benefi- 
cial use,  protection,  and  development  of  land  and 
water  resources  of  the  Nation's  estuarine  and 
coastal  zone.  Through  this  legislation  the  Secreta- 
ry of  Interior  would  provide  grants  to  any  coastal 
state  to  aid  in  developing  a  coastal  zone  manage- 
ment program.  Grants  would  be  made  when  sub- 
mitted program  plans  were  approved  by  the  Secre- 
tary. The  Secretary  would  conduct  a  continuing 
review  of  state  programs.  Advisory  committees 
could  be  established  to  consult  with  and  make 
recommendations  to  the  Secretary,  the  Deputy 
Under  Secretary  and  Under  Secretary  of  Interior 
offered  testimony  as  to  the  need  for  such  legisla- 
tion. The  findings  of  a  study  of  the  estuarine  zones 
authorized  under  the  Clean  Water  Restoration  Act 
of  1966  are  summarized.  (Nielsen-Florida) 
W72-10194 
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THE    PERMISSIBLE    EXTENT    OF    RIPARIAN 
LAND, 

W.H.Faraham. 

Land  and  Water  Law  Review,  Vol.  7,  No.  1,  p  31- 

61 ,  1972.  31  p,  110  ref.  OWRR  B-003-NY  (2). 

Descriptors:  'Riparian  land,  'Riparian  rights, 
•Water  utilization,  Water  law,  Water  rights,  Prior 
appropriation,  Water  distribution  (Applied),  Legal 
aspects,  Reasonable  use,  Beneficial  use, 
Watersheds  (Basins),  Water  management  (Ap- 
plied), Water  consumption,  Consumptive  use, 
Water  permits,  Water  resources,  Boundaries  (Pro- 
perty), Legislation,  Inter-basin  transfers,  Land 
use,  Riparian  waters. 
Identifiers:  'Constitutional  law. 

The  water  law  of  most  eastern  states  is  riparian. 
Generally,  land  beyond  a  watershed  is  not  con- 
sidered riparian  land.  Such  limitations  on  riparian 
land  protect  lower  riparian  owners,  but  restrict  the 
development,  management,  and  beneficial  use  of 
water  resources.  A  statutory  formulation  allowing 
transfer  of  riparian  rights  from  riparian  to  non- 
riparian  land  outside  a  watershed  should  be  al- 
lowed, as  long  as  the  amount  of  water  used  on 
nonriparian  land  does  not  exceed  that  which  could 
have  been  lawfully  used  on  the  riparian  land.  Vari- 
ous rules  are  utilized  to  determine  the  extent  of 
riparian  land  within  a  watershed,  including:  (1)  the 
government  survey  rule,  (2)  the  smallest  tract  rule, 
(3)  the  no  limit  rule,  and  (4)  the  reasonable  limit 
rule.  Legislation  defining  riparian  land  as  including 
the  watershed  limitation  and  the  reasonable  limit 
rule  would  provide  for  the  optimal  distribution  of 
water  rights,  while  protecting  the  rights  of  other 
riparian  owners.  Such  legislation  would  be  a  con- 
stitutional exercise  of  the  state's  police  powers. 
(Brae  kins- Florida) 
W72-10195 


HUNTINGTON  CANYON  GENERATING  STA- 
TION AND  TRANSMISSION  LINE  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Department  of  the  Interior,  Washington,  D.  C; 
and  Department  of  Transportation,  Washington, 
D.  C;  and  Department  of  Agriculture,  Washing- 
ton, D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  149D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  September  17,  1971.  153  p,  6 
fig,  4  map,  2  dwg,  25  tab,  2  chart,  1  append. 

Descriptors:  'Adoption  of  practices,  'Environ- 
mental effects,  'Electric  power,  'Administration, 
'Comprehensive  planning,  Coordination,  Balance 
of  nature,  Environmental  control,  Environmental 
engineering,  Administrative  decisions,  Geother- 
mal  studies,  Administrative  agencies,  Decision 
making,  Industrial  production,  Multiple-purpose 
projects,  Water  management  (Applied),  Utah. 
Identifiers:  'Environmental  Impact  Statements, 
Huntington  Creek  (Utah). 

The  Utah  Power  and  Light  Company,  Salt  Lake 
City,  Utah,  is  constructing  a  thermal-electric 
generating  station  in  Emery  County,  Utah.  A 
30,000  acre-foot  reservoir  on  Huntington  Creek 
will  be  required  as  a  part  of  the  cooling  water 
supply  system.  Designs  and  plans  for  water  and  air 
quality  control  equipment  are  subject  to  review  by 
the  Secretary  of  the  Interior  under  a  proposed  con- 
tract whereby  the  United  States  will  provide  a  part 
of  the  required  water  supply.  Environmental  im- 
pacts will  include  relocation  of  Forest  Highway 
Route  7,  stack  emissions,  disposal  of  an  estimated 
80,000  tons  of  ash  produced  annually,  noise  from 
generating  station  operations,  aesthetic  impact, 
dust  from  coal  and  ash  hand'ing,  possible 
radionuclide  release  from  coal  burning,  some 
destruction  of  stream  fishing  but  enhancement  of 
reservoir  fishing,  loss  of  big  game  wintering  lands 
but  overall  enhancement  of  recreational 
resources,  and  possible  cumulative  impacts  on  air 
quality  of  emission  from  the  Huntington  Canyon 
Generating  Station  on  combination  with  other 
generating  stations  in  the  Southwest.  Alternatives 
considered    were    alternative    locations,    several 


smaller  plants,   curtailment   of   use  of  electrical 
energy,      substitute      fuels,      and      geothermal 
resources.     The     appendix     includes    numerous 
details  on  the  project.  (Widman-Florida) 
W72-10196 


SURVEY    OF    INTERSTATE    AND    INTERNA- 
TIONAL AQUIFER  PROBLEMS, 

Bittinger  (M.  W.)  and  Associates,  Inc.,  Fort  Col- 
lins, Colo. 

For  primary  bibliographic  entry  see  Field  02F. 
W72-10265 


INTERBASIN  WATER  TRANSFERS  A  POLITI- 
CAL AND  INSTITUTIONAL  ANALYSIS, 

National  Water  Commission,  Arlington,  Va.  So- 
cial and  Behavioral  Sciences  Div. 
D.  E.  Mann. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  303,  $6.00  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  No.  N  WC-SBS-72-037,  March  1972. 160  p. 

Descriptors:  Attitudes,  Cost-sharing,  Decision 
making,  Demand,  Economic  justification,  Geo- 
graphical regions,  'Institutional  constraints,  In- 
stitutions, 'Interbasin  transfers,  Interstate, 
'Political  aspects,  Political  constraints,  Social 
aspects,  Social  values,  Water  allocation,  Water 
conveyance,  Water  demand,  'Water  policy.  Water 
resources  development,  Water  resources,  Water 
supply,  Water  transfer,  Water  users. 
Identifiers:  'Decisionmaking  criteria,  'Institu- 
tional mechanisms,  Policy  guidelines. 

Interbasin  transfers  of  water  are  analyzed  in  terms 
of  the  institutional  and  political  arrangements  ex- 
isting and  potentially  available  in  the  American 
political  system.  The  implications  of  ideology, 
size,  and  place  of  diversion,  costs,  repayment  pol- 
icy, timing  and  staging  of  transfers,  the  feasibility 
of  institutional  constraints,  and  the  relationship  of 
interbasin  transfers  to  other  social  goals  are  ex- 
plored. Roles  of  planning  institutions  and  Con- 
gress are  analyzed  and  strategy  recommended. 
Criteria  for  evaluation  of  interbasin  transfers  are 
stated  and  specific  recommendations  are  made  in 
the  context  of  given  social  goals.  Interbasin  trans- 
fers should  be  examined  as  an  alternative  mode  of 
meeting  economic  demands  for  water.  Direct  and 
indirect  beneficiaries  should  pay  more  of  the  costs 
and  accept  greater  constraints.  Such  transfers 
should  be  carefully  assessed  in  terms  of  other  so- 
cial goals.  Appropriate  institutional  steps  should 
be  taken  to  ensure  these  results.  (NWC) 
W72-10320 


INLAND    WATERWAY   TRANSPORT    POLICY 

IN  THE  U.S., 

Wyoming  Univ.,  Laramie. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10322 


LEGAL  DEVICES  FOR  ACCOMMODATING 
WATER  RESOURCES  DEVELOPMENT  AND 
ENVIRONMENTAL  VALUES, 

Davis,  Graham  and  Stubbs,  Denver,  Colo. 
W.  A.  HiUhouse,  II.,  and  J.  L.  DeWeerdt. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  835,  $13.50  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  No.  NWC-L-72-043,  December,  1971.  763 
P- 

Descriptors:  'Water  resources  development,  'En- 
vironmental effects,  'Legal  aspects,  'Institutions, 
'Judicial  decisions,  'Planning,  'Permits,  'Power 
plants,  Decision  making,  Hydroelectric  project 
licensing,  Legislation,  Water  quality. 
Identifiers:  'Balancing  values,  'Authorization 
procedures,  'Licensing  procedures,  'National  En- 
vironmental Policy  Act,  'Delay,  'Power  plant  sit- 
ing, 'Public  participation,  Public  trust  doctrine, 
Finality  of  decisions,  Environmental  quality  stan- 
dards. 


Selected  institutional  and  other  legal  devices 
which  are  used  or  might  be  used  to  strike  a  balance 
among  environmental  and  developmental  values 
with  respect  to  water  resource  projects  are 
discussed.  Existing  institutional  arrangements  are 
described  and  procedures  are  recommended  to  im- 
prove the  balancing  of  values  and  avoid  unneces- 
sary delay  in  Federal  and  non-Federal  water  pro- 
jects, and  in  licensing  and  permit  proceedings.  The 
National  Environmental  Policy  Act  is  assessed. 
Case  studies  examine  the  Central  Arizona  Project, 
the  Tocks  Island  Project,  the  Cross-Florida  Barge 
Canal,  Zabel  v.  Tabb,  the  proposed  Snake  River 
dams  below  Hell's  Canyon,  the  Calvert  Cliffs 
atomic  power  plant,  a  proposed  recreational  lake 
in  Wisconsin  and  the  California  Peripheral  Canal. 
Litigation  as  a  device  to  resolve  conflicts  and 
other  approaches  under  Federal  or  State  law  for 
balancing  environmental  and  developmental 
values  are  discussed.  (NWC) 
W72-10324 


LEGAL   ASPECTS    OF   CROSS    CONNECTION 
INSPECTIONS, 

Washington  Univ.,  Seattle.  Bureau  of  Governmen- 
tal Research  and  Services. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10366 


AID      FOR      WASTEWATER      COLLECTION 
SYSTEMS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Div.  of  Pure  Waters. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-10391 


THE  RELATIONSHIP  OF  ECONOMIC  EN- 
VIRONMENT TO  LOCAL  GOVERNMENT  AC- 
TIVITIES, CUMBERLAND  COUNTY, 
PENNSYLVANIA, 

Pennsylvania  State  Univ.,  University  Park. 

J.  Sobel. 

Master's  Thesis,  September,  1971.  67  p,  18  fig,  5 

tab,  3  maps,  21  ref.  OWRR  B-035-PA  (1). 

Descriptors:  'Local  governments.  Property 
values,  Pennsylvania. 

Identifiers:  'Government  services,  'Economic  en- 
vironment. 

The  following  basic  hypothesis  is  tested:  there  is  a 
positive  relationship  between  changes  in  economic 
environment  and  changes  in  government  activity. 
A  growing  economic  environment  creates  stress 
which  becomes  powerful  enough  to  require  ac- 
comodation of  public  policy.  This  response  is  in- 
creased differentiation  of  government  functions, 
possibly  occurring  with  a  significant  time  lag.  The 
proxy  variable  for  the  economic  environment  is 
the  market  value  of  real  property.  The  dependent 
variable,  government  activity,  is  measured  by  the 
number  of  public  services  and  administrative 
adaptations  a  municipality  provides.  The  specific 
area  investigated  is  in  Cumberland  County, 
Pennsylvania,  part  of  the  Harrisburg  Standard 
Metropolitan  Area.  The  study  suggests  that  a 
developing  economic  environment  stimulates  an 
increase  in  government  activity.  The  increased 
government  activity  is  more  than  just  an  increase 
or  expansion  of  existing  activities.  It  is  the  provi- 
sion of  new  activities,  the  acceptance  of  new 
levels  of  governmental  responsibility.  This  rela- 
tionship was  supported  by  high  correlations 
between  the  variables  for  all  municipalities  in  the 
study  area.  Those  municipalities  with  the  greatest 
relative  increases  in  market  value  of  property  also 
had  the  greatest  relative  increases  in  governmental 
differentiation.  (Settle-Wisconsin) 
W72-10424 
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FLOOD  HAZARD  EVALUATION  GUIDELINES 
FOR  FEDERAL  EXECUTIVE  AGENCIES. 

Water  Resources  Council,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
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W72-09888 


FLOOD  PLAIN  PLANNING  IN  URBAN  AREAS, 

San  Antonio  River  Authority ,  Tex. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10105 


THE  COMPREHENSIVE  BASIN  STUDY  ON 
WABASH  RIVER,  ILLINOIS,  INDIANA  AND 
OHIO  (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10178 

6G.  Ecologic  Impact  of 
Water  Development 


TALLAHALA  CREEK  LAKE,  PASCAGOULA 
RIVER  BASIN  MISSISSIPPI  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 

For  primary  bibliographic  entry  see  Field  08D. 

W72-09897 


CARBON  HILL  WATERSHED,  MONTANA 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-09898 


OIL  POLLUTION  REGULATIONS  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W  72-09899 


SOUTH  BRANCH,  RAHWAY  RIVER,  NEW 
JERSEY  FLOOD  CONTROL  PROJECT,  RAH- 
WAY, NEW  JERSEY  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-09901 


MAINTENANCE  OF  THE  NEWARK  BAY, 
HACKENSACK  AND  PASSAIC  RIVERS 
NAVIGATION  PROJECT  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-09902 


GREAT  LAKES  SNOW  REDISTRIBUTION 
RESEARCH  PROJECT  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  03B. 
W72-09903 


PROPOSED  WATER  TREATMENT  FACILITIES 
FOR  FOSS  RESERVOIR,  OKLAHOMA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Department  of  Housing  and  Urban  Development, 

Fort  Worth,  Tex.  Region  VI. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-09904 


ENVIRONMENTAL  LAW--LANDFILL  PERMIT 
REQUIREMENTS-THE  CORPS  OF  EN- 
GINEERS DOES  AN  ABOUT  FACE  (ZABEL  V. 
TABB,  430  F.2D  199  (STH  CIR.  1970)), 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09907 


NAVIGATION  PROJECT,  MISSISSD7PI  RIVER, 
FORT  MADISON,  IOWA.  COMMERCIAL 
BOAT  HARBOR,  FORT  MADISON,  IOWA 
(FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineers  District,  Rock  Island,  111. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-09916 


MODIFIED  HACKNEY  FLOODWAY  AND  CLO- 
SURE OF  MISSION  FLOODWAY,  LOWER  RIO 
GRANDE  FLOOD  CONTROL  PROJECT, 
TEXAS  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

International  Boundary  and  Water  Commission, 
El  Paso,  Tex. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09918 


COASTAL  MOSQUITO  CONTROL, 

Brazoria    County     Mosquito    Control    District, 
Angleton,  Tex. 

For  primary  bibliographic  entry  see  Field  06B. 
W72- 10046 


UNDERSTANDING  ENVIRONMENTAL  POLLU- 
TION. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-10124 


FORECAST  OF  KODIAK  ISLAND  PINK  SAL- 
MON RUNS  FROM  ABUNDANCE  OF  JU- 
VENILES IN  ESTUARIES, 

Washington   Univ.,   Seattle.   Fisheries   Research 

Inst. 

For  primary  bibliographic  entry  see  Field  081. 

W72-10154 


A  STUDY  OF  THE  FOOD  OF  JUVENILE 
MIGRATING  PINK  SHRIMP,  PENAEUS 
DUORARUM  BURKENROAD, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10159 


MEASUREMENT  OF  THE  GROWTH  RATES 
OF  MYTILUS  CALIFORNIANUS  AND  MYTI- 
LUS  EDULIS  IN  MONTEREY  HARBOR, 

Naval  Postgraduate  School,  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  02L. 
W72-10160 


THE  PRODUCTION  OF  ORGANIC  DETRITUS 
IN  A  SOUTH  FLORIDA  ESTUARY, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10163 


EXTENSION  OF  OCEANOGRAPHIC  STUDIES 
IN  PUGET  SOUND  AND  THE  NORTHEAST 
PACIFIC  OCEAN. 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02L. 
W72-10166 


PERRY  COUNTY  DRAINAGE  AND  LEVEE  DIS- 
TRICTS NOS.  1,  2,  AND  3,  MISSOURI  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10170 


DUST  ABATEMENT  AT  CANYON  FERRY 
LAKE,  CANYON  FERRY  UNIT,  HELENA- 
GREAT  FALLS  DIVISION,  PICK-SLOAN  MIS- 
SOURI BASIN  PROGRAM  MONTANA  (DRAFT 
ENVUIONMENTAL  IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 


W72-10174 


SUGAR  AND  BRIAR  CREEKS  PROJECT, 
CATAWBA  RIVER  BASIN,  NORTH  CAROLINA 
AND  SOUTH  CAROLINA  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Charleston,  S.C. 
For  primary  bibliographic  entry  see  Field  06E. 

W72-10175 


COLUMBIA  DRAINAGE  AND  LEVEE  DIS- 
TRICT NO.  3,  MONROE  COUNTY,  ILLINOIS 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  St.  Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10176 


EAST  FORK  OF  WHITEWATER  RIVER 
WATERSHED,  INDIANA  AND  OHIO  (DRAFT 
ENVDtONMENTAL  IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10177 


THE  COMPREHENSIVE  BASIN  STUDY  ON 
WABASH  RIVER,  ILLINOIS,  INDIANA  AND 
OHIO  (DRAFT  ENVIRONMENTAL  IMPACT 
STATEMENT). 

Army  Engineer  District,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10178 


BLUE  SPRINGS  LAKE,  LITTLE  BLUE  RIVER 
LAKES,  MISSOURI  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10179 


CENTRAL  ARIZONA  PROJECT,  ARIZONA- 
-NEW  MEXICO  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10180 


APPLICANT'S      ENVIRONMENTAL      STATE- 
MENT FOR  THE  BLUE  RIDGE  PROJECT. 

Appalachian  Power  Co.,  Roanoke,  Va. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10184 


SUN  RIVER  FLOOD  CONTROL  PROJECT,  SUN 
RIVER,  GREAT  FALLS,  MONTANA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10186 


TREXLER  LAKE  PROJECT,  JORDAN  CREEK, 
PENNSYLVANIA  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Army  Engineer  District,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10187 


THE  OOLENDY  RIVER  WATERSHED  PRO- 
JECT, SOUTH  CAROLINA  (ENVIRONMENTAL 
IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W72-10189 


CACHE  RIVER  BASIN  PROJECT,  ARKANSAS 
(DRAFT  ENVHtONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Memphis,  Tenn. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10192 
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NAVAJO    PROJECT    (DRAFT    ENVIRONMEN- 
TAL IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10193 


HUNTINGTON  CANYON  GENERATING  STA- 
TION AND  TRANSMISSION  LINE  (DRAFT  EN- 
VIRONMENTAL IMPACT  STATEMENT). 

Department  of  the  Interior,  Washington,  D.  C; 
and  Department  of  Transportation,  Washington, 
D.  C;  and  Department  of  Agriculture,  Washing- 
ton, D.  C. 

For  primary  bibliographic  entry  see  Field  06E. 
W72-10196 


RECYCLING  AND  ECOSYSTEM  RESPONSE, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 
Research. 

H.  K.  Stevens,  T.  G.  Bahr,  and  R.  A.  Cole. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-208  669,  $5.45  in  paper  copy, 
$0.95  in  microfiche.  National  Water  Commission 
Report  No.  NWC-EES-72-042,  February,  1972. 
135  p.  NWC  71-002. 

Descriptors:  *Ecosystems,  'Recycling, 

♦Watershed   management,   Stability,  Agricultural 

watersheds,     Air     pollution,     Water     pollution, 

Eutrophication. 

Identifiers:       'Aquatic       systems,       'Terrestrial 

ecosystem,  'Agricultural  wastes. 

Literature  on  ecosystem  response  to  water 
manipulation  is  reviewed,  with  emphasis  on  the 
need  for  recycling.  Policy  implications  are 
discussed.  Topics  include  (1)  current  ecosystem 
concepts,  (2)  the  role  of  materials  recycling  in 
ecosystem  function,  (3)  North  American 
watersheds,  (4)  ecosystem  stability  and  human 
manipulation,  and  (5)  the  role  of  technology. 
Management  recommendations  and  areas  for  fu- 
ture research  are  included.  (NWC) 
W72-10323 
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WATER    RESOURCES    INVESTIGATIONS    IN 
NORTH  CAROLINA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-10256 
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OPTICAL     BRIGHTENERS--A     NEW     WATER 
TRACING  REAGENT, 

Lancaster  Univ.,  Bailrigg  (England). 

For  primary  bibliographic  entry  see  Field  02F. 

W72-09882 


AUTOMATIC  SAMPLER  FOR  DYE  TRACER 
STUDIES, 

Geological    Survey,    Washington,    D.C.    Water 

Resources  Div. 

F.  A.  Kilpatrick. 

Water  Resources  Research,  Vol  8,  No  2,  p  737- 

742,  June  1972.  4  fig,  7  ref. 

Descriptors:  'Sampling,  'Dye  releases,  'Tracers, 
Tracking  techniques,  Dye  dispersion,  Dye  concen- 
trations, Automation. 

A  simple,  largely  mechanical  device  for  automati- 
cally collecting  periodic  discrete  water  samples  for 
use  in  dye  tracer  studies  has  been  developed  and 
successfully  used  by  the  U.  S.  Geological  Survey. 
The  device  consists  essentially  of  two  rows  of 
spring-loaded  hypodermic  syringes  that  are 
released  from  their  closed  position  at  selected  time 
intervals  to  draw  in  and  retain  the  desired  water 


samples.  The  sampler  is  mounted  in  a  boatlike 
structure  partially  immersed  in  the  flow  to  be  sam- 
pled. (Knapp-USGS) 
W72-10238 


A  FREEZING  CORE  METHOD  FOR  DESCRIB- 
ING THE  VERTICAL  DISTRIBUTION  OF  SEDI- 
MENTS IN  A  STREAMBED, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
Z.  S.  J.  Stocker,  and  D.  D.  Williams. 
Limnology  and  Oceanography,  Vol  17,  No  1,  p 
136-138,  January  1972.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Sampling,  'Alluvium,  'Benthos, 
'Freezing,  'Bottom  sediments,  Sands,  Gravels, 
Bed  load  samplers,  Equipment,  Cores. 

A  technique  is  described  for  obtaining  in  situ  sam- 
ples of  substrate  from  stony  streambeds,  using 
liquid  nitrogen  to  freeze  the  substrate  around  a 
standpipe  driven  into  the  bed.  The  numbers  of 
animals  collected  by  this  method  were  compared 
with  those  obtained  using  two  other  techniques 
and  found  to  be  significantly  fewer.  Many  of  the 
animals  vacate  the  area  immediately  around  the 
standpipe  before  the  temperature  becomes  in- 
tolerably low.  The  method,  although  not  complete- 
ly successful  in  its  primary  objective,  does  lend  it- 
self to  an  accurate  description  of  the  vertical  dis- 
tribution of  sediments  under  stony  streams. 
Distortion  of  the  physical  character  of  the  sedi- 
ments is  minimal  as  the  cross-sectional  area  of  the 
pipe  relative  to  that  of  the  core  is  small.  Also,  if  a 
large  stone  is  cracked,  all  the  parts  can  be 
retrieved  and  its  original  dimensions  can  be  recon- 
structed. (Knapp-USGS) 
W72-10240 


COMPARISON    OF   A    GRAB   SAMPLER    AND 
LARGE  VOLUME  CORER, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

K.  L.  Smith,  Jr.  and  J.  D.  Howard. 

Limnology  and  Oceanography,  Vol  17,  No  1,  p 

142-145,  January  1972.  1  tab,  18  ref. 

Descriptors:  'Sampling,  'Bed  load  samplers,  Allu- 
vium, Bottom  sediments,  Benthos. 
Identifiers:  'Grab  samplers. 

Sampling  efficiencies  of  the  Smith-Mclntyre  grab 
and  the  USNEL  spade  corer  were  compared  based 
on  macrofaunal  abundance,  biomass,  and  size. 
The  spade  corer's  efficiency  was  greater  than  that 
of  the  grab  sampler;  this  is  attributed  to  its  greater 
depth  penetration.  (Knapp-USGS) 
W72-10249 


A  SIMPLIFIED  METHOD  FOR  THE  DETER- 
MINATION OF  SELENIUM  IN  SOILS  AND 
SEDIMENTS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Pendik  (Turkey).  Sheep  and  Goat  Dis- 
eases Research  Labs. 

For  primary  bibliographic  entry  see  Field  05 A. 
W72-10252 


THE  DETERMINATION  OF  THE  NON- 
VOLATILE ACIDITY  OF  RAIN  WATER  BY  A 
COULOMETRIC  PROCEDURE, 

Rome  Univ.  (Italy).  Istituto  di  Chimica  Aanlitica. 
A.  Libert],  M.  Possanzini,  and  M.  Vicedomini. 
Analyst,  Vol  97,  No  1154,  p  352-356,  May  1972.  3 
fig,  1  tab,  3  ref. 

Descriptors:  'Chemical  analysis,  'Acidity,  'Rain 
water,  'Colorimetry,  'Analytical  techniques. 
Water  chemistry,  Hydrogen  ion  concentration, 
Water  pollution,  Water  pollution  sources,  Pollu- 
tant identification,  Potentiometers,  Electrodes. 
Identifiers:  Sulfuric  acid. 

An  accurate  method  for  the  determination  of  the 
non-volatile  acidity  of  rain  water  or  of  any  dilute 
acid  solution  (0.0001  to  0.000001)  is  described.  The 
method  is  based  on  the  colorimetric  titration  of  a 


sample  from  which  carbon  dioxide  has  been 
removed  by  bubbling  nitrogen  through  it.  The  end- 
point  is  detected  by  potentiometry  with  a  glass 
electrode.  The  acidity  from  both  stron  and  weak 
acids  is  determined.  The  average  standard  devia- 
tion is  plus  or  minus  5%  and  the  limit  of  sensitivity 
0.1  microgram/milliliter  (calculated  as  sulphuric 
acid).  (Woodard-USGS) 
W72-10254 


A  FULLY  AUTOMATED  METHOD  FOR  THE 
DETERMINATION  OF  CHEMICAL  OXYGEN 
DEMAND, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-10255 


POTENTIAL  APPLICATION  OF  REMOTE 
SENSING  TO  ECONOMIC  DEVELOPMENT  IN 
DEVELOPING  COUNTRIES. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-203  310,  $3.00  in  paper  copy,  $0.95  in 
microfiche.  Proceedings  of  Symposium  held  at 
Smithsonian  Institution,  Washington,  DC,  Nov  19- 
20,  1970:  Agency  for  International  Development 
Report  TA/OST/SM-70-1,  1970,  117  p.  AID/csd- 
2'08. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Aerial  photography,  'Aircraft, 
'Satellites  (Artificial),  Foreign  countries, 
Economic  efficiency,  Geology,  Engineering  struc- 
tures, Damsites,  Irrigation  systems,  Planning, 
Mineralogy,  Water  supply,  Costs,  Geologic  in- 
vestigations, Geological  surveys. 
Identifiers:  'Earth  resources,  Developing  coun- 
tries. 

Eleven  papers  are  included  that  were  presented  at 
the  symposium  on  potential  application  of  remote 
sensing  to  economic  development  in  developing 
countries,  hosted  by  Smithsonian  Institution, 
November  19-20,  1970,  and  supported  by  the 
Agency  for  International  Development.  The  pur- 
pose of  the  symposium  was  to  lay  the  basis  for  an 
action  program  in  the  foreign  assistance  area. 
Remote  sensing  activity  in  developing  countries 
emphasizes  aircraft  and  ground  truth  data  collec- 
tion which  will  be  integrated  with  space-derived 
data.  There  is  a  need  to  develop  an  indigenous 
analytical  capability  so  that  practical  problems  of 
the  country  involved  can  be  analyzed  and,  more 
particularly,  that  information  may  be  extracted 
from  the  spacecraft,  aircraft,  and  ground  data  to 
yield  decisions  and  actions.  (See  also  W72-10331 
thru  W72-10341)  (Woodard-USGS) 
W72-10330 


ECONOMIC  CONSIDERATIONS  IN  ASSESSING 
THE  ROLE  OF  REMOTE  SENSING  IN 
COUNTRY  DEVELOPMENT, 

Resources  for  the  Future,  Washington,  D.C. 
O.  C.  Herfindahl. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1 ,  p  3-13,  1970. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Data  collections,  'Aerial  photog- 
raphy, 'Economic  feasibility,  Foreign  countries. 
Aircraft,  Satellites  (Artificial),  Photogrammetry, 
Geological  surveys,  Planning,  Evaluation. 
Identifiers:  'Earth  resources,  Developing  coun- 
tries. 

Remote  sensing  of  natural  resources  can  be  used 
to  generate  much  information  so  far  as  economic 
development  is  concerned.  Information  on  the 
technical  possibilities  for  the  use  of  remote  sen- 
sors, including  those  carried  in  satellites,  needs  to 
be  disseminated,  but  the  more  difficult  task  is  that 
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of  securing  an  adequate  understanding  of  the  pos- 
sibilities for  use  of  and  a  proper  expression  of  de- 
mand for  information.  Experience  in  Chile  and 
other  countries  strongly  suggests  that  this  cannot 
be  accomplished  only  by  contact  between  techni- 
cal experts  from  the  outside  and  a  counterpart  set 
of  experts  from  within  the  country  receiving  the 
aid.  There  is  an  indispensable  need  for  face-to- 
face  working  contacts  between  personnel  in  the  in- 
formation-producing agencies  and  in  the  customer 
agencies  who  are  the  actual  and  potential  users  of 
this  information.  There  is  considerable  variation 
between  the  different  fields  of  resource  informa- 
tion in  the  degree  to  which  users  are  aware  of 
technical  possibilities  for  using  data  generated 
with  the  aid  of  remote  sensors.  (See  also  W72- 
10330)  (Woodard-USGS) 
W72-10331 


USE  OF  EARTH  RESOURCES  SURVEYS  AND 
REMOTE  SENSING  DATA  IN  DEVELOPING 
COUNTRIES, 

Geological  Survey,  Washington,  D.C.  Office  of  In- 
ternational Geology. 
J.  A.  Reinemund. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remoie  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1 ,  p  14-21 ,  1970. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Aerial  photography,  'Data  collec- 
tions, Foreign  countries,  Aircraft,  Satellites  (Ar- 
tificial), Analytical  techniques,  Geologic  investiga- 
tions, Photogrammetry. 

Identifiers:  *Earth  resources,  Developing  coun- 
tries. 

From  experiences  of  the  U.S.  Geological  Survey 
in  the  use  of  information  on  current  projects,  some 
problems  in  the  field  of  application  of  remote  sen- 
sors technology  in  the  developing  countries  are 
discussed.  The  area  of  discussion  is  confined  to  in- 
formation as  applied  to  studies  of  minerals  and 
water,  geologic  hazards  and  land  utilization,  and 
engineering  problems.  One  program  involves  ex- 
perimentation on  carrying  mercury  detectors  in 
aircraft.  The  detectors  seem  to  be  fairly  successful 
if  kept  close  to  the  ground  and  in  certain  environ- 
ments. The  USGS  is  experimenting  with  new  uses 
of  the  old  concepts  of  radiometric  surveys  and 
magnetic  surveys  for  mapping  purposes  as  well  as 
with  new  types  of  photography  in  the  remote  sen- 
sor realm.  (See  also  W72-10330)  (Woodard-USGS) 
W72-10332 


USE  OF  EARTH  RESOURCES  SURVEYS  AND 
REMOTE  SENSING  DATA  IN  DEVELOPING 
COUNTRIES, 

Agency  for  International  Development,  Washing- 
ton, D.C.  Office  of  Agriculture  and  Fisheries. 
ML.  Cox. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1,  p  22-28,  1970. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Aerial  photography,  'Geologic  in- 
vestigations, 'Photogrammetry,  Foreign  coun- 
tries, Data  collections,  Aircraft,  Instrumentation, 
Infrared  radiation. 

Identifiers:  'Earth  resources.  Developing  coun- 
tries. 

The  progress  of  remote  sensing  for  earth- 
resources  data  collections  in  several  developing 
countries  is  discussed.  For  example,  the  Natural 
Resources  Division  of  the  Inter-American 
Geodetic  Survey  has  been  working  throughout 
Latin  America  on  the  utilization  of  integrated 
natural  resource  surveys  so  that  people  within  the 
country  can  eventually  carry  out  the  programs.  In 


East  Pakistan  there  is  a  proposal  for  using  thermal 
infrared  and  black  and  white  and  false  color  at 
1:30,000  for  determining  high  water  levels,  areas 
of  rice  production,  different  kinds  of  rice,  and 
cracks  and  failures  in  Polders.  Another  project  in 
Thailand  is  related  to  hardpans  for  lateritic  soils. 
(See  also  W72-10330)  (Woodard-USGS) 
W72-10333 


TYPE,  QUALITY  AND  QUANTITY  OF  EARTH 
RESOURCES  DATA  REQUIRED  BY  DEVELOP- 
ING COUNTRD2S, 

Organization  of  American  States,  Washington, 
D.C. 

K.  P.  Rodgers. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1 ,  p  29-35, 1970. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Aerial  photography,  'Data  collec- 
tions, Foreign  countries,  Geologic  investigations, 
Publications,  Planning,  Evaluation. 
Identifiers:  'Earth  resources,  Developing  coun- 
tries. 

Data  collection  of  the  physical  environment 
should  be  development-oriented,  integrated,  and 
should  ideally  proceed  in  a  series  of  phases  of  in- 
creasing intensity  of  survey  from  reconnaissance 
of  large  areas  to  detailed  study  of  individual  pro- 
jects. Data  collection  and  analysis  ideally  should 
be  a  continuous  and  orderly  sequence  which  cul- 
minates in  specific  development.  This  is  the  goal 
but  it  is  rarely  achieved  without  setbacks.  The  in- 
terface between  data  producers  and  the 
economists  and  engineers  who  implement 
development  is  critical.  The  real  problem  is  com- 
munication between  people  and  between  institu- 
tions working  in  different  aspects  of  development. 
With  application  of  the  new  technologies  of 
remote  sensing  in  the  developing  countries,  atten- 
tion should  be  constantly  focused  on  this  critical 
need  for  an  effective  dialogue  between  data  produ- 
cers and  data  users.  It  is  this  communications  in- 
terface rather  than  the  ability  to  use  technology 
that  will  determine  success  or  failure  of  efforts  to 
assist  the  countries.  (See  also  W72-10330) 
(Woodard-USGS) 
W72-10334 


REMOTE  SENSING  OF  THE  ENVHtONMENT 
AND  ECOLOGY  OF  DEVELOPING  COUN- 
TRIES, 

Smithsonian  Institution,  Washington,  D.C.  Ecolo- 
gy Program. 
D.W.Jenkins. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1,  p  36-51, 1970. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Aerial  photography,  'Water 
supply,  Foreign  countries,  Aircraft,  Satellites  (Ar- 
tificial), Erosion,  Water  table,  Monitoring,  Ecolo- 
gy, Environment  control,  Data  collections,  Water 
pollution  sources. 

Identifiers:  'Earth  resources,  Developing  coun- 
tries. 

Some  environmental  and  ecological  areas  critically 
requiring  study  for  effective  management,  and  the 
capabilities  of  remote  sensing  to  help  obtain  the 
necessary  data  are  discussed.  The  most  critical 
factors  and  conditions  which  need  to  be  monitored 
are  the  effects  of  manmade  changes  on  the  ecolo- 
gy and  environment.  Large  areas  of  the  developing 
countries  are  in  arid  regions  including  desert,  dry 
grasslands,  and  dry  savannah  or  rangelands.  If 
man  permits  overgrazing  by  introduced  livestock, 
lowers  the  water  table  with  bore  holes,  plows  non- 


arable  land,  and  sets  fires,  there  will  be  severe 
damage  to  the  vegetation  with  resultant  wind  and 
water  erosion,  causing  dustbowls.  Remote  sensing 
is  extremely  valuable  for  monitoring  these  effects 
of  manmade  changes.  Nearly  all  of  these  changes 
can  be  monitored  from  aircraft  and  some  by 
spacecraft  if  the  changes  are  more  extensive.  (See 
also  W72-10330)  (Woodard-USGS) 
W72-10335 


COSTS  AND  CAPABILITIES  OF  COMMER- 
CIALLY AVADLABLE  SERVICES  FOR  THE 
REDUCTION,  ANALYSIS,  AND  INTERPRETA- 
TION OF  REMOTE  SENSING  DATA, 

Raytheon  Co.,  Alexandria,  Va.  Autometric  Opera- 
tion. 

H.  R.  Gribben. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1 ,  p  52-58, 1970.  2  tab. 

Descriptors:  'Remote  sensing,  'Data  collections, 

'Geological  surveys,  'Costs,  'Photogrammetry, 

Data    processing,    Research    and    development, 

Water      resources,      Geologic      investigations, 

Reviews. 

Identifiers:    'Earth  resources,   Commercial   ser- 


The  service  capabilities  of  340  commercial  earth- 
resources  related  firms  are  summarized.  There  are 
few  experienced  firms  capable  of  remote  sensor 
data  reduction,  interpretation,  and  analysis.  The 
number  is  growing,  but  significantly,  the  current 
supply  exceeds  the  current  demand.  Improve- 
ments to  this  commercial  capability  can  be  ex- 
pected if  (a)  additional  successful  programs  are 
realized;  (b)  funding  for  resource  surveys  in- 
crease; and  (c)  Government  continues  to  sponsor 
R  and  D  and  application  studies  and  establishes 
and  monitors  performance  standards.  The  costs 
for  the  remote  sensing  portions  of  a  resource  sur- 
vey are  not  easily  separated— nor  should  they  be. 
The  elements  of  a  remote  sensor  survey  are  inter- 
dependent, and  closely  tied  to  field  work  and  other 
elements  of  the  development  project.  (See  also 
W72-10330)  (Woodard-USGS) 
W72- 10336 


CAPABDLITIES  AND  COSTS  OF  COMMER- 
CIALLY AVAILABLE  REMOTE  SENSING 
SYSTEMS, 

Remote  Sensing,  Inc.,  Houston,  Tex. 
S.  M.  Spangler. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1 ,  p  59-66,  1970.  1  fig,  1  tab. 

Descriptors:   'Remote  sensing,  'Geological  sur- 
veys,   'Aerial    photography,    'Photogrammetry, 
'Costs,  Water  resources,  Instrumentation,  Air- 
craft, Reviews. 
Identifiers:  'Earth  resources,  Equipment,  Costs. 

A  remote  sensing  project  concerning  earth 
resources  consists  of  four  steps:  Mission  Planning, 
Data  Acquisition,  Data  Reduction,  and  Data  In- 
terpretation. Each  step  is  essential  to,  and  drasti- 
cally affects  the  performance  and  cost  of  the  next 
step.  The  commercially  available  airborne  remote 
sensing  systems  are  listed  according  to  their  place 
in  the  electromagnetic  spectrum.  The  most  impor- 
tant cost  factor  in  a  sensor  system  is  its  effect  on 
the  platform  cost.  Its  weight  directly  affects  the 
size  of  the  aircraft  needed.  Power  requirements 
also  affect  the  amount  of  power  needed  on  the  air- 
craft and  the  sensor's  altitude  and  speed  limita- 
tions also  affect  the  choice  of  platform.  If  you  can 
take  photographs  from  40,000  feet  versus  5,000 
feet,  even  though  the  line  mile  cost  using  a  jet  air- 
craft is  as  high  as  $18  a  line  mile,  the  cost  per 
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square  mile  is  one-fifth  of  the  cost  per  square  mile 
for  lowoaltitude  photography  ($2  per  square  mile  at 
40,000  feet  versus  $10  per  square  mile  at  5,000 
feet).  (See  also  W72-10330)  (Woodard-USGS) 
W72-10337 


NEW  TECHNOLOGY  IN  COLLECTING  AND 
ANALYZING  EARTH  RESOURCE  DATA, 

Michigan  Univ.,  Ann  Arbor.  Inst,  of  Science  and 
Technology. 
R.  R.  Legault. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1 ,  p  67-77,  1970.  7  fig. 

Descriptors:  'Remote  sensing,  *Water  resources 

development,    'Geologic    investigations,    'Aerial 

photography,  'Instrumentation,  Technology,  Data 

collections,    Photogrammetry,    Aircraft   infrared 

radiation. 

Identifiers:  'Earth  resources. 

Advances  in  sensor  technology  allow  radiation 
sensing  from  the  ultraviolet  to  the  microwave  re- 
gions of  the  spectrum.  Several  methods  used  in 
collecting  earth-resources  data  by  remote  sensing 
are  described.  A  major  source  for  any  country, 
developed  or  developing,  is  the  water  of  that  area, 
and  one  type  of  water  resource  is  the  ground 
moisture  itself.  Very  clear  contrast  is  expected 
because  the  reflectivity  of  moist  soils  is  much  less 
than  that  of  dry,  independent  of  the  types  of  soil. 
Thus,  in  an  infrared  aerial  photograph  collected  in 
the  0.85  -  0.89  region,  moist  areas  are  darker  than 
those  that  are  drier.  For  water  or  moist  soil,  photo- 
graphically the  0.7  -  1  micron  band  is  the  most  ap- 
propriate. The  rather  sophisticated  remote  sensing 
described  is  an  extension  of  the  aerial  survey 
techniques  which  have  a  long  history  in  the  field  of 
development  and  resource  identification.  (See  also 
W72-10330)  (Woodard-USGS) 
W72-10338 


DATA  ANALYSIS, 

Geological  Survey,  Washington,  D.C. 
W.  A.  Fischer. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1,  p  83-86,  1970.  2  fig. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Geologic  investigations,  'Aerial 
photography,  'Satellites  (Artificial),  Data  collec- 
tions, Methodology,  Mapping,  Foreign  countries, 
Photogrammetry,  Aircraft,  Technology,  Analyti- 
cal techniques. 

Identifiers:  'Earth  resources.  Data  analysis, 
Developing  countries. 

A  system  that  would  obtain  data  having  the  fewest 
possible  variables,  and,  thus  the  most  easily  usable 
by  the  broadest  spectrum  of  technicians  and 
scientists  must  be  first  orthographic  (map-like) 
upon  acquisition  so  that  it  would  require  little 
processing  to  meet  the  mapping  needs  of  the 
developing  nations.  To  verify  the  orthographic 
character  of  space  photographs  a  500,000-scale 
map  and  a  250,000-scale  map  that  combine  the 
conventional  line  map  with  images  taken  from  the 
Apollo  and  Gemini  spacecrafts  have  been 
prepared.  The  line  maps  and  the  images  match  per- 
fectly. With  changes  in  the  angle  of  the  sun,  the 
terrain  looks  totally  different  because  of  a  change 
in  illumination  angle.  For  this  reason  the 
spacecraft  should  be  put  in  sun  synchronous  orbit 
to  minimize  this  effect.  Furthermore,  one  sees  a 
much  larger  area  in  an  instant  of  time  from  space. 
Space  photographs  will  help  geologists  and  geog- 
raphers classify  land  forms  and  recognize  anoma- 
lies that  then  become  targets  for  further  investiga- 
tion. Color  infrared  photographs  are  analogous  to 


the  system  that  will  be  flown  in  ERTS-A.  In  such 
photographs  water  is  black,  vegetation  is  red,  and 
sediment  is  blue.  (See  also  W72-10330)  (Woodard- 
USGS) 
W72-10339 


DATA  STORAGE  AND  DISSEMINATION, 

Purdue  Univ.,  Lafayette,  Ind.  Lab.  of  Applica- 
tions for  Remote  Sensing. 
D.  Landgrebe. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1 ,  p  87-96, 1970. 2  ref . 

Descriptors:  'Remote  sensing,  'Geological  sur- 
veys, 'Data  collections,  'Data  processing,  'Data 
transmission,  Methodology,  Water  resources 
development,  Geologic  investigations,  Aircraft, 
Photogrammetry. 

Identifiers:  'Earth  resources,  Developing  coun- 
tries. 

Research  and  development  techniques  which  will 
lead  to  the  capabilities  for  future  remote  sensing 
systems  are  discussed.  There  are  two  basic  kinds 
of  systems,  those  which  are  pictorially  oriented 
and  those  which  are  numerically  oriented.  This 
dichotomy  can  often  be  seen  in  the  manner  in 
which  sensors  are  chosen  or  designed.  For  exam- 
ple, a  photographic  camera  is  a  sensor  well  suited 
for  pictorial  systems.  The  images  produced  are 
rich  in  spatial  resolution  and  detail.  Numerical 
systems  provide  ready  access  to  a  different  type  of 
information.  For  example,  the  numerical  system 
provides  a  speeding  of  the  overall  generation  of  a 
soil  map  by  merely  objectively  marking  a  specific 
boundary  between  soil  types  when  the  soil  type 
may  only  be  gradually  changing  from  one  to  the 
other.  (See  also  W72-10330)  (Woodard-USGS) 
W72- 10340 


INSTITUTIONAL  AND  TRAINING  REQUIRE- 
MENTS FOR  EXPLOITING  REMOTE  SENSING 
IN  DEVELOPING  COUNTRIES, 

National  Aeronautics  and  Space  Administration, 
Washington,  D.C.  Earth  Observations  Programs. 
R.  A.  Summers. 

In:  Proceedings  of  Symposium  on  Potential  Appli- 
cation of  Remote  Sensing  to  Economic  Develop- 
ment in  Developing  Countries,  held  at  Smithsoni- 
an Institution,  Washington,  DC,  Nov  19-20,  1970: 
Agency  for  International  Development  Report 
TA/OST/SM-70-1,  p  97-106,  1970.  8  fig. 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Geological  surveys,  'Analytical 
techniques,  'Training,  Institutions,  Data  collec- 
tions, Costs,  Technology,  Geologic  investigations, 
Aircraft,  Photogrammetry. 

Identifiers:  'Earth  resources,  Developing  coun- 
tries. 

Remote  sensing  activity  in  developing  countries 
should  emphasize  aircraft  and  ground  truth  data 
collection  which  will  integrate  with  space-derived 
data.  There  are  basically  four  innovative  features 
to  the  earth  resources  survey  program.  First  is  the 
availability  of  the  space  platform;  second,  the 
development  of  improved  sensors  which  can  pro- 
vide precise  quantitative  measurements  through  a 
broad  range  of  the  electromagnetic  spectrum; 
third,  the  emerging  capability  for  automated  infor- 
mation extraction  from  data,  e.g.,  terrain  feature 
identification  and  crop  stress  detection;  and 
fourth,  the  development  and  utilization  resource 
and  environmental  models  which  relate  remote 
sensing  inputs  to  decision-oriented  information. 
The  kinds  of  training  and  educational  assistance 
appropriate  to  the  various  developing  countries 
and  regions  should  be  the  essential  driver  in  the 
development  of  institutional  details  in  each 
country.  (See  also  W72-10330)  (Woodard-USGS) 
W72-10341 


CHLORINATED    NAPHTHALENES    IN    PESTI- 
CIDE ANALYSIS, 

Geological   Survey,    Menlo   Park,    Calif.    Water 

Resources  Div. 

D.  F.  Goerlitz,  and  L.  M.  Law. 

Bulletin    of    Environmental   Contamination    and 

Toxicology,  Vol  7,  No  4,  p  243-251,  1972.  7  fig,  2 

tab,  8  ref. 

Descriptors:  'Chemical  analysis,  'Pesticides, 
'Chlorinated  hydrocarbon  pesticides,  'Gas  chro- 
matography, Analytical  techniques.  Insecticides, 
Chemical  properties,  Physical  properties,  Water 
pollution,  Pollutant  identification. 
Identifiers:  Chlorinated  naphthalenes,  Isomer  in- 
terference, Biphenyls. 

A  study  was  made  to  find  which 
chloronaphthalene  isomers  may  interfere  with  the 
gas  chromatographic  analysis  of  pesticides. 
Identification  of  the  chloronaphthalenes  was  made 
by  use  of  a  Finnigan  150  computer-controlled  gas 
chromatograph-mass  spectrometer  system. 
Similar  gas  chromatographic  columns  and  operat- 
ing conditions  were  employed  except  helium  was 
used  as  the  carrier  gas.  The  spectrum  scans  were 
controlled  by  the  computer,  and  the  scan  rate  was 
stepped  from  2  milliseconds  per  atomic  mass  unit 
at  the  low  end  of  the  spectrum  up  to  33  mil- 
liseconds per  atomic  mass  unit  at  the  high  end. 
Each  spectrum  was  completed  in  3.5  seconds  and 
recorded  on  magnetic  tape.  Figures  show  typical 
spectra  of  actual  chromatographically  separated 
chloronaphthalenes  as  plotted  by  the  computer 
output  device.  Correlations  of  the  spectra  to  the 
gas-chromatogram  were  also  made  by  the  com- 
puter. The  retention  times,  relative  to  aldrin,  of 
selected  pesticides  and  chlorinated  napthalenes 
are  shown.  (Woodard-USGS) 
W72-10349 


COMPUTERIZED  OPERATION  OF  DISTRIBU- 
TION SYSTEMS, 

San  Antonio  City  Water  Board,  Tex. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10361 


ECONOMIC      EVALUATION      OF      TYPICAL 
WATER  WORKS  TELEMETERING  SYSTEMS, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10378 


HYDKOSIM  -COMPUTERIZED        GRAPHICAL 
STREAM  HYDROGRAPH  SIMULATION, 

Montana  State  Univ.,  Bozeman.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-10434 

7C.  Evaluation,  Processing  and 
Publication 


A  MODEL  FOR  A  LINKED  SYSTEM  OF  MUL- 
TI-PURPOSE RESERVOIRS  WITH 
STOCHASTIC  INFLOWS  AND  DEMANDS, 

TexasA   and   M   Univ.,   College   Station.   Water 

Resources  Inst. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-09889 


A   COMPUTER   MODEL  FOR  STORAGE  AND 
LAND  DISPOSAL  OF  ANIMAL  WASTES, 

Florida  Dept.  of  Agricultural  Engineering.  Univ., 

Gainesville. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09947 
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LOADS  ON  BURIED  PIPES, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-09840 


CARBON     HILL     WATERSHED,     MONTANA 
[DRAFT  ENVIRONMENTAL   IMPACT  STATE- 
MENT). 
Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  315D,  $3.00  in  paper  copy, 
S0.95  in  microfiche.  October  8, 1971. 13  p,  1  map. 

Descriptors:  'Environmental  effects,  'Watershed 
management,  'Drainage,  'Flood  protection,  Flood 
:ontrol,  Land  management,  Surface  runoff,  Sur- 
face waters,  Watersheds  (Basins),  Drainage 
jasins,  Floods,  Runoff,  Mosquitoes,  Reservoirs, 
Dams,  Recreation,  Water  sports,  Flood  plain  in- 
surance, Flood  plain  zoning,  Flood  damage, 
'Montana. 

Identifiers:  'Environmental  impact  statements, 
'Carbon  Hill  watershed  (Mont). 

rhe  proposed  watershed  project,  which  will  in- 
;lude  land  treatment,  reservoir  construction, 
floodway  and  drainage  system  construction,  and 
recreation  facilities  around  Miles  City  in  east  cen- 
tral Montana,  would  reduce  flood  damage  and  in- 
;rease  drainage  efficiency.  Land  in  the  watershed 
includes  irrigated  cropland,  rangeland,  and  urban 
ireas.  The  project  would  reduce  pollutants  and 
sediment  being  transported  to  urban  areas  and  the 
Yellowstone  River,  eliminate  mosquito  breeding 
places,  and  provide  increased  recreational  facili- 
ties. The  construction  of  the  floodway  and 
Irainage  system  would  result  in  the  inundation  of  a 
small  amount  of  rangeland  wildlife  habitat  and  the 
relocation  of  one  farmstead.  In  addition  over  250 
icres  would  be  required  for  the  dams,  reservoirs, 
ind  recreational  facilities.  Although  floodproof- 
ing,  flood  plain  zoning,  and  flood  plain  insurance 
were  considered,  these  alternatives  were  found  to 
t>e  either  inadequate,  impractical,  or  not  feasible 
inder  current  programs.  (Nielsen-Florida) 
W72-09898 


SOUTH  BRANCH,  RAHWAY  RIVER,  NEW 
IERSEY  FLOOD  CONTROL  PROJECT,  RAH- 
WAY, NEW  JERSEY  (DRAFT  ENVIRONMEN- 
rAL  IMPACT  STATEMENT). 

Army  Engineer  District,  New  York. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  339D,  $3.00  in  paper  copy, 
W.95  in  microfiche.  December  10,  1971.  4  p,  1 
Iwg. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Channel  improvement,  'Levees,  Project 
planning,  Urban  renewal,  Project  feasibility,  Op- 
timum development  plans,  Administrative  agen- 
:ies,  Area  redevelopment,  Landfills,  Bridges, 
Grading,  Drainage,  Pumping  plants,  Highways, 
Mud  flats,  Water  pollution,  Drainage  systems, 
•New  Jersey. 

Identifiers:  'Environmental  impact  statements, 
'Rahway  River  (N  J.). 

rhe  proposed  action  consists  of  construction  of  a 
flood  control  project  in  Rahway,  New  Jersey.  The 
project  would  provide  protection  to  urban  land 
against  fluvial  and  hurricane  tidal  flooding.  The 
project  is  to  be  an  integral  component  of  an  urban 
redevelopment  project.  The  plan  calls  for  realign- 
ment and  reshaping  of  the  channel;  placement  of 
earth  fill;  construction  of  levees,  floodwalls  and 
new  vehicular  bridge;  road  regrading;  and  appurte- 


nant interior  drainage  facilities,  including  a  pump 
station.  The  project  is  expected  to  improve  exist- 
ing traffic  conditions  and  contribute  to  mosquito 
control.  The  principal  adverse  environmental  ef- 
fect is  the  elimination  of  tidal  mud  flats  along  both 
banks  of  the  river  as  a  result  of  the  levees  and 
filling  operations.  The  environmental  value  of  the 
area  has  already  been  greatly  reduced  as  a  result  of 
stream  pollution.  The  study  was  done  in  coordina- 
tion with  appropriate  state  and  federal  agencies.  A 
diagram  of  the  area  is  included.  (Waldron-Florida) 
W72-09901 


MODIFIED  HACKNEY  FLOODWAY  AND  CLO- 
SURE OF  MISSION  FLOODWAY,  LOWER  RIO 
GRANDE  FLOOD  CONTROL  PROJECT, 
TEXAS  (FINAL  ENVIRONMENTAL  IMPACT 
STATEMENT). 

International  Boundary  and  Water  Commission, 
El  Paso,  Tex. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-09918 


PREFABRICATED  SUBSURFACE  DRAINS, 

Connecticut  Univ.,  Storrs. 

K.  A.  Healy,  and  R.  P.  Long. 

Highway  Research  Record,  No  360,  p  57-64,  1971. 

10fig,4ref. 

Descriptors:  'Subsurface  drains,  'Prefabrication, 
Filters,  Plastic  pipes,  Nylon,  Construction  prac- 
tices, Frost  heaving,  Crop  production,  Slope  sta- 
bility, Drainage  practices,  Costs,  Evaluation,  Sub- 
surface drainage,  Subsurface  flow,  Drainage 
systems,  Drainage,  Seepage  control,  Aluminum. 
Identifiers:  Filter  criteria,  Drain  filters,  Ground- 
water flow,  Water  collection  systems. 

The  design  of  a  prefabricated  subsurface  drain 
system  based  on  well  screen  criteria  is  presented. 
The  drain  is  fabricated  by  using  synthetic  cloth 
(made  of  nylon  chiffon  or  polyester  butterfly)  and 
a  channelized  core  (made  of  expanded  aluminum 
sheet  or  vinyl  tube  fencing)  that  ensure  proper  fil- 
tration and  permeability.  The  field  and  laboratory 
tests  indicate:  (1)  A  fine  mesh  cloth  is  suitable  as 
an  effective  filter  for  a  wide  range  of  soil  types.  (2) 
A  thin  channelized  core  allows  free  movement  of 
water  into  the  outlet  pipe.  (3)  Prefabricated  sub- 
surface drains  are  easily  handled  and  installed  in 
the  field  and  allow  placement  in  areas  not  condu- 
cive to  conventional  drain  construction.  (4) 
Prefabricated  subsurface  drains  are  economically 
competitive  with  conventional  mineral  aggregate 
systems.  Examples  of  prefabricated  drain  usage 
include:  (1)  stabilization  of  a  slope,  (2)  ground- 
water control  around  a  leach  field,  (3)  groundwater 
interception  near  a  homesite,  and  (4)  frost  heave 
control  along  a  road.  Mineral  aggregate  filters  are 
reviewed.  (USBR) 
W72-10115 


REDUCING  HAZARDS  TO  PEOPLE  AND 
ANIMALS  ON  RECLAMATION  CANALS, 

Bureau  of  Reclamation,  Denver,  Colo. 

H.  S.  Latham,  and  J.  M.  Verzuh. 

Bureau  of  Reclamation  Report  REC-ERC-71-36, 

Sept  1971.31  p,  8  fig,  9  photo,  8  tab,  12ref. 

Descriptors:  'Hazards,  'Canals,  'Open  channels, 
•Safety,  'Animals,  'Equipment,  Drowning, 
Waterways,  Evaluation,  Surveys,  Cost  com- 
parisons, Fences,  Closed  conduits,  Construction 
costs,  Operation  and  maintenance,  Legal  aspects, 
Public  relations. 

Identifiers:  'Animal  behavior,  'Human  behavior, 
Safety  equipment,  Cost  curves,  Canal  covers, 
Open  and  Closed  Conduit  System  Prog,  Lined 
canals,  Unlined  canals. 

The  Bureau  of  Reclamation  is  concerned  with  in- 
creasing the  safety  of  people  and  animals  exposed 
to  open  waterways.  Although  the  Bureau  has  had 
an  aggressive  canal  safety  program  for  many 
years,  approximately  30  people  drown  every  year 
in  Bureau-constructed  canals.  In  the  past  5  yr,  152 


people  drowned  in  Bureau  waterways.  In  addition 
to  the  drowning  of  people,  many  animals,  mostly 
deer,  are  lost  annually.  An  indepth  study  of  the  na- 
ture and  extent  of  the  hazards  presented  by  canals 
and  an  evaluation  of  preventive  measures  are 
given.  A  survey  of  human  drownings  in  Bureau 
canals  and  a  review  of  protective  devices  and 
safety  practices  currently  used  are  presented.  The 
relative  effectiveness  and  costs  are  compared  for 
right-of-way  fences,  buried  conduits,  and  covered 
canals.  Information  related  to  the  problems  of 
public  safety  and  the  preservation  of  animal  life, 
valuable  to  waterway  planners,  designers,  and 
operators,  is  presented.  (USBR) 
W72-10127 


MODEL  TESTS  OF  ENLARGED  NAVIGATION 
CHANNEL  AT  MILLER  SANDS  BAR,  COLUM- 
BIA RIVER  ESTUARY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
F.  A.  Herrmann,  Jr. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-734  095,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Miscellaneous  Paper  No  2- 
765,  December  1965.  27  p,  13  fig. 

Descriptors:  'Columbia  River,  'Estuaries,  'Chan- 
nel improvements,  'Model  studies,  'Shoals,  Piles, 
Dikes,  Landfills. 
Identifiers:  'Miller  Sands  Bar. 

Tests  were  conducted  to  determine  the  effects  of 
enlarging  the  navigation  channel  at  Miller  Sands 
Bar  and  to  ascertain  the  effectiveness  of  various 
combinations  of  proposed  improvements  in  the 
Columbia  River  Estuary  model  at  the  U.S.  Army 
Engineer  Waterways  Experimental  Station.  To  en- 
large the  channel  from  35'  x  500'  to  40'  x  600'  with 
no  improvement  works  is  expected  to  cause  ap- 
proximately a  40%  increase  in  channel  shoaling. 
The  most  effective  plan  consisted  of  placing  six 
pile  dikes  1800  ft  apart,  normal  to  the  predominant 
flow  direction,  with  an  8700  ft  dredge  fill.  This 
plan  showed  a  56%  reduction  of  shoaling  in  the  40' 
x  600'  channel.  (Ensign-PAI) 
W72-10144 


ENVIRONMENTAL  CONSTRAINTS  AND  THE 
GENERATION  OF  NUCLEAR  ELECTRIC 
POWER:  THE  AFTERMATH  OF  THE  COURT 
DECISION  ON  CALVERT  CLIFFS,  PART  1. 

Congress,  Washington,  D.C,  and;  Committee  on 
Interior  and  Insular  Affairs  (U.S.  Senate). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10168 


ENVIRONMENTAL  CONSTRAINTS  AND  THE 
GENERATION  OF  NUCLEAR  ELECTRIC 
POWER:  THE  AFTERMATH  OF  THE  COURT 
DECISION  ON  CALVERT  CLIFFS,  PART  2. 

Congress,  Washington,  D.C;  and  Committee  on 
Interior  and  Insular  Affairs,  (U.S.  Senate). 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10169 


PERRY  COUNTY  DRAINAGE  AND  LEVEE  DIS- 
TRICTS NOS.  1,  2,  AND  3,  MISSOURI  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  St.  Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10170 


DUST     ABATEMENT     AT     CANYON     FERRY 
LAKE,     CANYON     FERRY     UNIT,     HELENA- 
GREAT  FALLS  DIVISION,  PICK-SLOAN  MIS- 
SOURI BASIN  PROGRAM  MONTANA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 
Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10174 
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SUGAR  AND  BRIAR  CREEKS  PROJECT, 
CATAWBA  RIVER  BASIN,  NORTH  CAROLINA 
AND  SOUTH  CAROLINA  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Charleston,  S.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10175 


EAST  FORK  OF  WHITEWATER  RIVER 
WATERSHED,  INDIANA  AND  OHIO  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10177 


BLUE  SPRINGS  LAKE,  LITTLE  BLUE  RIVER 
LAKES,  MISSOURI  (DRAFT  ENVIRONMEN- 
TAL IMPACT  STATEMENT). 

Army  Engineer  District,  Kansas  City,  Mo. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10179 


APPLICANT'S       ENVIRONMENTAL      STATE- 
MENT FOR  THE  BLUE  RIDGE  PROJECT. 

Appalachian  Power  Co.,  Roanoke,  Va. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10184 


SUN  RIVER  FLOOD  CONTROL  PROJECT,  SUN 
RIVER,  GREAT  FALLS,  MONTANA  (DRAFT 
ENVIRONMENTAL  IMPACT  STATEMENT). 

Army  Engineer  District,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10186 


THE    OOLENDY    RIVER    WATERSHED    PRO- 
JECT, SOUTH  CAROLINA  (ENVIRONMENTAL 
IMPACT  STATEMENT). 
Soil  Conservation  Service,  Washington,  D.C. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-201  687D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  July  1971.  12  p. 

Descriptors:  'Environmental  effects,  'Flood  pro- 
tection, 'Erosion  control,  'Multiple-purpose  pro- 
jects, Reservoirs,  Watersheds  (Basins), 
Watershed  management,  Channel  improvement, 
Flood  damage,  Floods,  Flood  plains,  Land 
management,  Agriculture,  Erosion,  Sediments, 
Recreation,  Water  management  (Applied),  Project 
purposes,  Project  benefits,  Water  resources,  Wil- 
dlife habitats,  Spillways. 

Identifiers:  'Environmental  Impact  Statements, 
Ooledy  River  (SC). 

The  project  will  consist  of  six  floodwater-retard- 
ing  structures,  a  reservoir,  channel  improvement 
and  conservation  land  treatment.  The  project  will 
be  on  the  Oolendy  River  Watershed  in  South 
Carolina,  and  is  designed  to  reduce  erosion,  con- 
trol floods,  and  provide  recreation  facilities.  The 
conservation  land  treatment  will  improve  agricul- 
ture and  wildlife  habitats.  The  project  will  also 
decrease  downstream  sediments.  The  only  adverse 
environmental  effects  will  be  the  permanent  loss 
of  land  used  for  agriculture  and  wildlife  habitats 
and  the  periodic  loss  of  land  which  will  be  inun- 
dated by  the  detention  pools.  Channel  improve- 
ment will  reduce  stream  fishing.  Alternatives  con- 
sidered were  no  project  or  elimination  of  some 
facets  of  the  proposed  project.  Irreversible  com- 
mitments of  resources  would  include  2.4  miles  of 
stream  channel  and  land  which  will  be  flooded  or 
used  in  the  construction.  (Brackins-Florida) 
W72-10189 


NEW  BEDFORD  AND  FAIRHAVEN  HARBOR, 
MASSACHUSETTS-SMALL  NAVIGATION 

PROJECT     (DRAFT     ENVIRONMENTAL     IM- 
PACT STATEMENT). 

Corps  of  Engineers,  Waltham,  Mass.  New  En- 
gland Div. 
For  primary  bibliographic  entry  see  Field  06E. 


W72-10191 


CACHE  RIVER  BASIN  PROJECT,  ARKANSAS 
(DRAFT  ENVIRONMENTAL  IMPACT  STATE- 
MENT). 

Army  Engineer  District,  Memphis,  Tenn. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10192 


EARTHLOAD  ON  FLEXIBLE  PIPES,  (IN  NOR- 
WEGIAN), 

Norges  Landbmkshoegskole,  Vollebekk. 

P.  Hove. 

Med  Norg  Landbrukshogsk.  Vol  49,  No  22,  p  1-10, 

1970  Illus.  English  summary,  Illus 

Identifiers:       'Pipe       deformation,       Drainage, 

'Earthload,  'Pipes,  Shear,  Soils,  Strength. 

For  sandy  soil,  deformations  mainly  depend  on  the 
void  ratio  or  compaction;  the  pipe  strength  plays  a 
role  only  when  the  soil  has  loose  layering  only.  In 
general,  the  increment  of  deformation  caused  by 
load  increase  decreases  as  load  increases.  For 
pipes  embedded  in  clay  soil  a  sudden  collapse  ap- 
pears when  deformation  exceeds  approximately 
20%  of  the  inner  diameter,  especially  in 
undisturbed  quick  clay.  The  critical  load  (P)  may 
be  expressed  by  P=ClEI/r3  +  C2s,  where  CI  and 
C2  are  constants,  E  is  Youngs  modulus  for  the 
pipe  material,  I  is  moment  of  inertia  for  the  pipe 
wall,  s  is  the  undrained  shear  strength  of  the  soil 
and  r  is  the  pipe  radius.  In  saturated  soils,  defor- 
mation depends  on  the  drainage  conditions  of  the 
surrounding  soil.— Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72- 10225 


SENSITIVITY  OF  RESERVOIR  DESIGN  TO 
THE  GENERATING  MECHANISM  OF  IN- 
FLOWS, 

Thomas  J.  Watson  Research  Center,  Yorktown 
Heights,  NY. 

For  primary  bibliographic  entry  see  Field  06A. 
W72- 10279 


LOSS  IN  CAPACITY  OF  WATER  MAINS, 

Los  Angeles  Dept.  of  Water  and  Power,  Calif. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10362 


OPERATING      EXPERIENCE      WITH      STEEL 
TANKS, 

Marin  Municipal  Water  District,  Cone  Madera, 

Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10365 


PERIODIC     INSPECTIONS    OF    TANKS    AND 
RESERVOIRS, 

Montgomery    (James   M)   Consulting   Engineers, 

Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10383 


POTABLE-WATER  STORAGE  RESERVOIRS, 

Philadelphia  Water  Dept.  Pa. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10384 


8B.  Hydraulics 


THE  HOLEY  GATES, 

Corps  of  Engineers,  Portland,  Oreg.  North  Pacific 

Div. 

For  primary  bibliographic  entry  see  Field  081. 

W72-10114 


WEST  VIRGINIA'S  BUFFALO  CREEK  FLOOD: 
A  STUDY  OF  THE  HYDROLOGY  AND  EN- 
GINEERING GEOLOGY, 

Geological  Survey,  Washington,  D.C. 


W.  E.  Davies,  J.  F.  Bailey,  and  D.  B.  Kelly. 
Available  free  on  application  to  USGS.  Washing- 
ton, D.C.  20242.  Geological  Survey  Circular  667, 
1972.  32  p,  31  fig,  3  tab,  6  ref. 

Descriptors:    'Floods,    'West    Virginia,    'Dam 
failure,  'Dam  foundations,  Disasters,  Dam  design, 
Mudflows,  Coal  mines,  Coal  mine  wastes,  Water 
pollution  control. 
Identifiers:  'Buffalo  Creek  (W  Va). 

On  February  26,  1972,  the  most  destructive  flood 
in  West  Virginia's  history  swept  through  the  Buf- 
falo Creek  valley  in  the  southwestern  corner  of  the 
State,  40  miles  south  of  Charleston.  Shortly  before 
8:00  a.m.,  a  coal-waste  dam  collapsed  on  Buffalo 
Creek,  releasing  about  17.6  million  cubic  feet  of 
water.  In  its  1/2-mile  run  from  the  top  of  the  coal- 
waste  dam  to  the  floor  of  Buffalo  Creek,  the  water 
dropped  about  250  feet.  The  10-  to  20-foot  flood 
wave  traveled  through  the  valley  at  about  7  feet 
per  second.  Between  February  24  and  26,  the  Na- 
tional Weather  Service  measured  precipitation  of 
3.7  inches  in  the  general  area  of  Logan  County  and 
Buffalo  Creek.  West  Virginia  can  expect  precipita- 
tion to  equal  or  exceed  3.7  inches  in  a  3-day  period 
on  the  average  of  once  every  2  years.  Failure  of 
the  coal-waste  dam  probably  occurred  through 
foundation  deficiencies,  causing  sliding  and 
slumping  of  the  front  face  of  the  dam.  The  failure 
was  accelerated  by  the  waterlogged  condition  of 
the  dam.  Three  major  coal-waste  banks  were  built 
by  dumping  waste  rock  and  coal  in  the  narrow  val- 
ley of  Middle  Fork.  Part  of  the  purpose  of  the 
dams  was  to  reduce  stream  pollution  by  impound- 
ing the  waste-water  from  the  coal  washing  plant, 
thus  allowing  most  of  the  sediment  to  settle.  The 
porous  dams  allowed  most  of  the  water  to  filter 
through,  and  this  clear  water  was  recycled.  (K- 
napp-USGS) 
W72-10353 


8C.  Hydraulic  Machinery 


MEASURING  METHOD  FOR  EVALUATING 
THE  ABILITY  TO  PUMP  SEMI-LIQUID  AND 
MANURE, 

Bayerische      Landesanstalt      ue      Landtechnik, 

Weihenstephan  (West  Germany). 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09978 


PUMPING  CHARACTERISTICS,  BIOLOGICAL 
AND  CHEMICAL  PROPERTIES  OF  DAIRY 
MANURE  SLURRIES, 

British   Columbia    Univ.,    Vancouver.    Dept.   of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09979 


IMPROVING  WATER  UTILIZATION  EFFI- 
CIENCY IN  AUTOMATIC  HYDRAULIC  WASTE 
REMOVAL, 

Agricultural    Research    Service,   Beltsville,    Md. 

Agricultural  Engineering  Research  Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-09982 


THE  'EFFICIENCY  TRANSIENT  CONTROL' 
CONCEPT  FOR  OPTIMAL  LOAD  CONTROL  IN 
KAPLAN  TURBINE  HYDROELECTRIC  IN- 
STALLATIONS, 

Illinois  Univ.,  Urbana. 

L.  Wozniak. 

Paper  No  71-WA/FE-23,  Transactions  American 

Society  of  Mechanical  Engineers,  Ser  D--J  Basic 

Engineering,  1971 .  6  p,  6  fig,  9  ref,  2  append. 

Descriptors:  'Turbine  efficiency,  'Mathematical 
models,  'Simulation,  Control,  Hydraulic  turbines, 
Performance,  Hydraulic  machinery,  Efficiencies, 
Optimization. 

Identifiers:  'Load  control,  'Kaplan  turbines, 
'Transients,  'Stability  analysis,  Load  rejection, 
System  stability.  Dynamic  response,  Load 
sensing. 
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The  Kaplan  turbine  as  a  reasonable  constant  effi- 
ciency generator  is  becoming  more  important, 
with  the  increasing  concern  for  energy  conserva- 
tion and  the  need  for  developing  low  head  installa- 
tions. Studies  were  made  of  modeling,  simulation, 
analysis,  and  control  synthesis  for  optimizing 
hydroelectric  system  performance  and  of  general 
control  applications  to  Kaplan  turbine  installa- 
tions. Basically,  the  efficiency  transient  control 
concept  optimizes  control  of  transient  behavior  to 
decrease  efficiency  during  the  early  transient 
stages  of  load  rejection,  while  maximizing  effi- 
ciency during  load  acceptance.  Effects  of  efficien- 
cy transient  control  on  system  stability  are 
analyzed  and  recommendations  for  deployment 
are  given.  Applications  to  nonlinear  system  opera- 
tions are  discussed.  To  assess  the  effectiveness  of 
the  efficiency  transient  control,  a  comparison  is 
made  with  present  control  schemes.  Delay  action 
upon  the  turbine  blades  during  load  increase 
results  in  suboptimal  performance.  To  achieve  op- 
timum performance,  the  turbine  blade  position 
must  be  controlled  simultaneously  with  the  gate 
position  during  load  increase.  (USBR) 
W72-10113 


WELDING    DEFECTS   FROM    STEREORADIO- 
GRAPHS, 

Illinois  Univ.,  Urbana. 

R.S.Singh. 

Photogrammetric  Engineering,  Vol  37,  No  12,  p 

1249-1254,  Dec  1971. 11  fig,  3  tab,  5  ref. 

Descriptors:  'Nondestructive  tests,  *Welded 
joints,  *X-ray  analysis,  Welds,  Testing,  Photo- 
grammetry,  Test  procedures,  Stereoscopic 
photography,  Measurement,  Detection. 
Identifiers:  'Radiography,  Ultrasonic  tests, 
Stereoscopic  photography,  Test  results,  Parallax. 

Results  of  a  study  to  improve  nondestructive  test- 
ing techniques  for  detecting  and  characterizing 
flaws  and  for  determining  the  size  and  depth  of  the 
flaws  in  high-strength  welded  steel  joints  are 
presented.  Three  techniques  were  considered: 
radiography,  stereoradiography,  and  ultrasonics. 
Of  these,  stereoradiography  measurements  by 
photogrammetric  methods  offered  the  best  solu- 
tion. Stereoradiography  were  taken  of  a  welded 
joint  at  different  focus-film  distances,  applying 
different  tube  shifts  to  ascertain  the  best  focus- 
film  to  tube-shift  ratio.  Using  parallax  measure- 
ments, depths  of  the  defects  and  the  accuracy  of 
the  measurements  were  determined.  (USBR) 
W72-10116 


DRAFT  TUBE  SURGES -A  REVIEW  OF 
PRESENT  KNOWLEDGE  AND  AN  AN- 
NOTATED BIBLIOGRAPHY, 

Bureau  of  Reclamation,  Denver,  Colo. 

H.T.Falvey. 

Bureau  of  Reclamation  Report  REC-ERC-71-42, 

Dec  1971.  25  p,  7  fig,  68  ref. 

Descriptors:  'Draft  tubes,  'Surges,  'Turbines, 
'Hydraulic  machinery,  Velocity,  Flow  charac- 
teristics, Frequency,  Rotational  flow,  Hydraulic 
models,  On-site  investigations,  Turbine  efficien- 
cy, Francis  turbines,  Turbine  runners,  Non- 
uniform flow,  Bibliographies. 
Identifiers:  Splitters,  Hydrodynamic  stability, 
Literature  surveys,  Flow  patterns,  Air  admission, 
Fins,  Guide  vanes. 

A  literature  survey  and  a  review  of  material  re- 
lated to  draft  tube  surges  are  presented.  The  litera- 
ture survey  consists  of  an  annotated  bibliography 
of  68  articles  published  between  1910  and  1970. 
The  review  is  restricted  to  3  major  areas:  experi- 
ments with  elementary  models,  experiments  with 
model  and  prototype  turbines,  and  field  ex- 
pedients to  reduce  surging.  Velocity  distributions 
and  surge  frequencies  are  given  special  attention 
in  the  first  2  areas.  Present  knowledge  is  sufficient 
for  predicting  the  order  of  magnitude  of  draft  tube 
surge  frequencies  and  relative  surge  amplitudes. 
Additional  studies  are  needed  to  refine  and  extend 
the  scope  of  prediction  methods  to  include  pumps 


and  pump-turbines.  Model  testing  at  full  prototype 
heads  is  not  required  to  investigate  draft  tube  surg- 
ing. (USBR) 
W72-10118 


CENTRAL  ARIZONA  PROJECT,  ARIZONA- 
-NEW  MEXICO  (DRAFT  ENVIRONMENTAL 
IMPACT  STATEMENT). 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W72-10180 


PRESSURE   SEWER    DEMONSTRATION    PRO- 
JECT, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

I.  G.  Carcich,  R.  P.  Farrell,  and  L.  J.  Hetling. 
Journal  Water  Pollution  Control  Federation,  Vol 
44,  No  2,  February  1972,  p  165-175.  12  fig,  2  tab, 
17  ref. 

Descriptors:  'Sewage  systems,  'Pressure  con- 
duits, 'Research  and  development,  Prototype  test- 
ing, On-site  investigations,  Domestic  wastes, 
Pumping  plants,  Pipes,  Operation  and  main- 
tenance, Economic  feasibility,  Technical  feasibili- 
ty, Automatic  control,  Sampling,  Monitoring. 
Identifiers:  'Grinders. 

A  modular  storage  grinder  pump  unit  has  been 
designed  and  constructed  for  testing  of  its  capa- 
bility to  provide  maintenance  free  pressure  sewer 
operation  at  locations  were  gravity  flow  is  either 
impossible  or  economically  unfeasible.  12  units 
were  installed  in  individual  townhouses  and  their 
operating  characteristics  were  carefully  docu- 
mented. The  pressure  main  sizes  used  varied  from 
1.25  in.  near  the  first  unit  to  3  in.  at  the  discharge 
end.  Maximum  pressure,  minimum  pressure, 
water  flow,  operating  time,  overflow  time,  and 
number  of  operations  are  continuously  recorded 
automatically.  Total  unit  cost  per  household  was 
estimated  at  $1000  for  construction  including  pip- 
ing and  wiring.  Operational  costs  for  a  300  gpd 
flow  at  25  psi  with  an  incremental  power  cost  of 
$0.015/Kwh  were  estimated  at  $0.18/month.  (Low- 
ry-Texas) 
W72-10235 

8D.  Soil  Mechanics 


TALLAHALA  CREEK  LAKE,  PASCAGOULA 
RIVER  BASIN  MISSISSIPPI  (DRAFT  ENVIRON- 
MENTAL IMPACT  STATEMENT). 

Army  Engineer  District,  Mobile,  Ala. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-204  664D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  November  1971.  25  p,  1  map. 

Descriptors:  'Mississippi,  'Environmental  ef- 
fects, 'Multiple  purpose  projects,  'Earthdams, 
Reservoir  construction,  Impoundments,  Water 
quality  control,  Water  storage,  Water  supply 
development,  Dam  construction,  Recreation, 
Flood  protection,  Flood  control,  Watershed 
management,  River  basin  development,  Turbidity, 
Wildlife  habitats,  Aquatic  habitats,  Aquifer 
systems,  Groundwater,  Swamps. 
Identifiers:  'Environmental  impact  statements, 
'Pascagoula  River  (Miss). 

The  project  involves  construction  of  a  compacted 
earth  fill-dam  on  Tallahala  Creek  in  Jasper  Coun- 
ty, Mississippi.  The  multiple-purpose  project 
reservoir  will  contain  65,500  acre-feet  of  storage 
for  flood  control.  The  conservation  pool  will 
create  a  4,435  acre  lake  with  a  39-mile  shoreline. 
Total  project  land  of  15,525  acres  is  required.  The 
project  area  is  gentle  rolling  countryside.  The 
flood  plain  at  the  damsite  is  heavily  wooded  and 
swampy.  The  project  will  have  the  following  im- 
pact on  the  environment:  inundation  of  agricul- 
tural and  forest  lands,  improved  water  recreational 
opportunities,  loss  of  free  flowing  stream  fishery, 


loss  of  wildlife  habitat  and  timber,  improved  flood 
protection  and  water  quality,  improved  water 
supply  source  for  the  surrounding  area,  temporary 
turbidity,  and  increased  storage  of  water  in  the 
aquifers.  Adverse  impacts  include  the  loss  of  wil- 
dlife habitat,  loss  of  hunting  opportunities,  and 
restrictions  on  oilfield  expansion.  Alternative 
means  of  providing  for  flood  control,  water  quality 
control,  water  supply,  recreation,  and  fish  and  wil- 
dlife protection  are  assessed.  (Grant-Florida) 
W72-09897 


FROST  BEHAVIOR  OF  COMPACTED  SOILS, 

Rhode    Island    Univ.,    Kingston;   and   Wisconsin 

Univ.,  Madison. 

M.  C.  Wang,  and  G.  L.  Roderick. 

Highway  Research  Record,  No  306,  p  9-25,  1971. 

18  fig,  1  tab,  17  ref,  append. 

Descriptors:  'Soil  mechanics,  'Frost  heaving, 
'Frozen  soils,  'Frost  action,  Compacted  soils, 
Freezing,  Ice,  Soil  texture,  Silts,  Frost,  Ice  forma- 
tion, Soils,  X-ray  analysis,  Soil  temperature, 
Bibliographies,  Cold  weather  construction. 
Identifiers:  Soil  freezing  cabinets,  Water  content, 
Test  results,  Ice  lenses. 

Soil  samples  6  in.  high  and  3  in.  in  dia  were  sub- 
jected to  temperatures  of  25  deg  F  on  top  while 
maintaining  the  initial  uniform  temperature  of  45 
deg  F  on  the  base.  Results  indicated  that  rate  and 
maximum  depth  of  freezing  temperature  penetra- 
tion, water  content  increase,  frost  heave,  and 
development  of  ice  segregation  depended  largely 
on  soil  texture  compositions  and  compaction  con- 
ditions. These  factors  include  the  initial  degree  of 
saturation,  molding  moisture  content,  and  dry  den- 
sity. Although  sand  size  content  was  constant,  by 
increasing  the  clay  size  content  (smaller  than  0.002 
mm),  the  frost  heave,  average  water  content  in- 
crease, size  of  ice  lenses,  and  depth  of  ice  frost 
were  decreased.  Generally,  decreasing  the  dry 
density  decreased  only  the  rate  of  frost  penetra- 
tion and  increased  the  amount  of  water  content  in- 
crease and  the  total  heave.  However,  Providence 
silt  compacted  by  using  standard  AASHO  com- 
paction increased  frost  heave  with  the  increase  of 
molding  moisture  content  regardless  of  changes  in 
dry  density.  Frost  heave  increased  linearly  with 
average  water  content  increase.  The  rate  of  in- 
crease, for  a  constant  degree  of  saturation,  in- 
creased as  percentage  of  fines  decreased.  (USBR) 
W72-10119 


ANALYTICAL  MODEL  FOR  EVALUATING 
STRESS-STRAIN  RESPONSE  OF  SOILS, 

Auburn  Univ.,  Ala. 

L.  M.  Kraft,  Jr.,  and  N.  Krishnamurthy. 

Journal  of  Materials,  Vol  6,  No  4,  p  800-817,  Dec 

1971.11  fig,  1  tab,  16  ref. 

Descriptors:  'Finite  element  analysis,  'Modulus 
of  elasticity,  'Soil  mechanics,  Soils,  Cohesive 
soils,  Soil  properties,  Laboratory  tests,  Shear 
stress,  Deformation,  Bibliographies,  Simulation, 
Shear  tests,  Soil  analysis,  Soil  strength. 
Identifiers:  'Compression  tests,  'Triaxial  tests, 
Hyperbolic  functions,  Analytical  method,  Stress- 
strain  curves,  Unconfined  compression,  Direct 
shear,  Stress  distribution. 

The  strength  and  stress-strain  properties  of  cohe- 
sive soils  are  generally  determined  from  uncon- 
fined or  triaxial  or  direct  shear  tests.  Because  of 
the  nonuniformity  of  stress-strain  distributions  in 
the  test  specimens,  erroneous  conclusions  about 
the  stress-strain  properties  of  the  soil  may  result. 
The  finite  element  method,  using  nonlinear  hyper- 
bolic stress-strain  relations,  was  used  to  better 
determine  the  complex  stress-strain  action  in  com- 
pression test  specimens.  A  comparison  of  average 
compression  test  results  with  finite  element 
methods  shows  the  average  response  predicted 
compressive  strength  accurately,  but  overesti- 
mated stiffness  by  an  amount  dependent  on  the 
specimen  length  divided  by  the  diameter  ratio. 
Results  of  the  direct  shear  test  comparisons  can- 
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not  be  generalized  because  of  uncertain  boundary 
conditions  used  in  the  analysis.  (USBR) 
W72-10126 


STRESS-STRAIN      BEHAVIOR     OF     FROZEN 
FINE-GRAINED  SOILS, 

University  of  Petroleum  and  Minerals,  Dbahran 

(Saudi  Arabia). 

W.  Akili. 

Highway  Research  Record,  No  360,  p  1-8  1971.  12 

fig,  1  tab,  9  ref. 

Descriptors:  *Frozen  soils,  'Soil  mechanics,  Silts, 
Frost  action,  Freezing,  Ice,  Soil  temperature,  Su- 
percooling, Test  procedures,  Plasticity,  Plastic 
deformation,  Cold  weather  construction,  Clays. 
Identifiers:  'Stress-strain  curves,  Ultimate 
strength,  Ice  formation,  Brittleness,  Finegrained 
soils,  Test  results,  Triazial  tests,  Strain  rate. 

Constant  axial  deformation  rate  tests  were  per- 
formed on  frozen  cylindrical  soil  samples  to  gain 
information  on  the  effects  of  soil  type,  subzero 
temperature,  and  axial  deformation  rates  on  the 
stress-strain  behavior  of  frozen  fine-grained  soils. 
Conclusions  resulting  from  the  tests  are:  (1)  Two 
types  of  stress-strain  failure  behavior  have 
emerged— a  brittle  type  associated  with  low 
plasticity  soils  (clayey  silt)  and  a  plastic  type  as- 
sociated with  high  plasticity  soils  (clay).  (2)  Low 
plasticity  soils  exhibit  plastic  behavior  when  tem- 
perature is  relatively  high  (-1  C),  and  high  plastici- 
ty soils  exhibit  brittle  behavior  when  temperature 
is  relatively  low  (-22  C),  or  when  axial  deformation 
rates  are  rather  fast  (0.21  in./min).  (3)  Ultimate 
strength  depends  strongly  on  temperature,  and 
based  on  molding  conditions  and  soils  used,  in- 
creases about  3-1/2  times  as  the  temperature 
decreases  from  -5  C  to  -22  C.  (4)  Ultimate  strength 
depends  moderately  on  deformation  rate  and  in- 
creases by  30%  when  the  deformation  rate  in- 
creases from  about  0.002  to  0.063  in./min.  (5)  Data 
in  this  investigation  suggest  that  the  amount  of 
liquid  water  and  the  ratio  of  liquid  water  to  ice 
present  in  a  frozen  soil  matrix  control  the  stress- 
strain  behavior.  (USBR) 
W72-10130 


MODEL  TESTS  OF  ENLARGED  NAVIGATION 
CHANNEL  AT  MILLER  SANDS  BAR,  COLUM- 
BIA RIVER  ESTUARY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-10144 


8F.  Concrete 


THE  EFFECT  OF  POROSITY  ON  THE  COM- 
PRESSIVE STRENGTH  AND  ELASTIC  MODU- 
LUS OF  POLYMER  IMPREGNATED 
CONCRETE, 

Queen's  Univ.,  Kingston  (Ontario). 

D.  G.  Manning,  and  B.  B.  Hope. 

Cement  and  Concrete  Research,  Vol  1,  No  6,  p 

631-644,  Nov  1971.  7  fig,  2  tab,  27  ref. 

Descriptors:  'Polymers,  'Porosity,  'Compressive 
strength,  'Concrete  testing,  'Concrete  technolo- 
gy, Concrete  properties,  Bibliographies,  Test 
procedures. 

Identifiers:  'Polymer  concretes,  Modulus  of 
elasticity,  Porous  concrete,  Methyl  methacrylate, 
Mix  ratios,  Cement  paste,  Canada,  Impregnation, 
Stress-strain  curves,  Monomers,  Water-cement 
ratio,  Test  results. 

Three  concretes  of  widely  differing  water-cement 
ratios  were  impregnated  with  different  amounts  of 
methyl  methacrylate  monomer.  The  monomer  was 
polymerized  thermally,  using  a  free  radical  initia- 
tor. The  compressive  strength  and  elastic  modulus 
of  the  polymer-impregnated  concrete  are  shown  to 
be  functions  of  the  total  porosity  of  the  concrete 
after  polymer  impregnation.  The  elastic  modulus 


of  the  composite  system  can  be  explained  on  the 
basis  of  an  aggregate  phase  and  a  polymer-im- 
pregnated cement  paste  phase.  The  properties  of 
concrete-polymer  materials  are  controlled  by  the 
polymer  used.  A  number  of  possible  mechanisms 
may  explain  the  role  of  the  polymer  in  changing 
the  properties  of  the  concrete.  The  extent  of  the 
changes  may  be  determined  by  the  ability  of  the 
polymer  to:  (1)  act  as  a  continuous,  randomly 
oriented,  reinforcing  network;  (2)  increase  the 
bond  between  the  aggregate  and  the  cement  paste; 
(3)  repair  microcracking  in  the  cement  paste;  (4) 
absorb  energy  during  deformation  of  the  com- 
posite system;  (S)  penetrate  and  reinforce  the 
micropores  of  the  cement  paste;  and  (6)  bond  with 
the  hydrated  or  unhydrated  cement.  (USBR) 
W72-10129 

8G.  Materials 


OPERATING      EXPERIENCE      WITH      STEEL 
TANKS, 

Marin  Municipal  Water  District,  Corte  Madera, 

Calif. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10365 


8H.  Rapid  Excavation 


A  US  MOLE  CONTRACTOR'S  VIEWS  ON 
RAPID  EXCAVATION,  PLANNING  AND  CON- 
STRUCTION PROBLEMS, 

S  and  M  Constructors,  Inc.,  Solon,  Ohio. 

N.  E.  Norman. 

Tunnels  and  Tunnelling,  Vol  4,  No  1,  p  34-35,  Jan- 

Feb  1972. 

Descriptors:  'Rapid  excavation,  'Tunneling 
machines,  'Tunnel  design,  Tunnel  construction, 
Contracting,  Specifications,  Tunnel  supports, 
Tunnel  linings,  Bids,  Geologic  investigations, 
Groundwater,  Excavators,  Rock  excavation, 
Rock  mechanics,  Tunneling,  Tunnels,  Drilling, 
Blasting,  Planning. 

Identifiers:  'Boring  machines,  'Rapid  excavation, 
Diameters,  Drillability  index,  San  Francisco  Bart 
District. 

In  the  past,  major  rock  tunnels  were  excavated  by 
cyclic  mining.  With  the  advent  of  tunnel  boring  by 
mechanical  machines  (moles),  the  owner,  en- 
gineer, and  contractor  must  consider  both 
methods.  Factors  affecting  the  feasibility  of  using 
a  mole  include:  (1)  the  tunnel  shape— circular  for 
most  moles;  (2)  the  tunnel  diameter-normally 
from  8  to  32  ft  dia  for  moles;  (3)  the  tunnel  length- 
not  too  short;  (4)  the  tunnel  turning  radius  -not  less 
than  300  ft  for  most  moles;  (5)  the  tunnel  incline  or 
decline-not  over  45  deg  or  over  27  deg,  respec- 
tively; (6)  the  specifications  for  the  temporary  sup- 
ports and  permanent  linings;  (7)  the  time  schedule 
of  the  specifications;  and  (8)  the  geological  condi- 
tions. Past  experiences  have  shown  that  machine 
bored  tunnels  have  less  effect  on  rock  formation 
stresses  than  conventionally  mined  tunnels;  there- 
fore, mole  excavated  tunnels  require  less  support. 
Because  moles  are  not  suitable  for  all  tunnel  ex- 
cavations, adequate  geological  data  are  important 
in  evaluating  contractor  bids.  (USBR) 
W72-10125 


81.  Fisheries  Engineering 


THE  CAGED   CULTURE   OF  CHANNEL   CAT- 
FISH, 

Texas  A  and  M  Univ.,  College  Station.  Agricul- 
tural Extension  Service. 
For  primary  bibliographic  entry  see  Field  06B. 
W72- 10054 


THE  HOLEY  GATES, 

Corps  of  Engineers,  Portland,  Oreg.  North  Pacific 

Div. 

E.N.Sanchez. 


Military  Engineers,  Vol  64,  No  417,  p  5-7,  Jan-Feb 
1972.3iUus,2photo,  1  ref. 

Descriptors:  'Water  quality,  'Nitrogen,  'Salmon, 
•Fishkill,  'Spillways,  'Supersaturation,  'Bulk- 
head gates,  Fish  migration,  Fish,  Gates,  Discharge 
(Water),  Fish  diseases,  Plunge  basins,  Waterfalls, 
Fish  conservation,  Orifices,  Fry,  Bypasses. 
Identifiers:  'Slotted  bulkhead  gates,  Columbia 
River,  Snake  River,  Spillway  profiles,  Slots. 

Nitrogen  supersaturation  is  caused  by  water 
plunging  into  a  deep  pool.  The  air  entrained  as  the 
water  passes  over  the  crest  of  a  spillway  or  a 
waterfall  increases  the  nitrogen  saturation  to  as 
high  as  140%  in  water  downstream  from  the  plunge 
pools.  Such  nitrogen  supersaturation  causes  gas 
bubble  disease  in  stream  fish.  Because  of  the  prox- 
imity of  dams  along  the  Columbia  and  Snake 
Rivers,  the  nitrogen  level  of  the  water  has  risen 
and  is  endangering  river  salmon.  Water  passing 
through  turbines  at  powerplants  does  not  contain 
this  high  percentage  of  nitrogen.  Holey  gates, 
bulkhead  gates  with  orifices  6  in.  high  by  5  ft  wide, 
have  been  installed  in  skeleton  bay  areas  of  power- 
plants  on  the  Snake  River  to  discharge  water 
through  the  bays  instead  of  over  the  spillway  dur- 
ing high  spill  seasons.  This  type  of  discharge  was 
tested  and  proved  very  beneficial  in  reducing  the 
nitrogen  content  of  downstream  water.  Other 
methods  of  fish  protection  from  nitrogen  super- 
saturation  in  the  Columbia  and  Snake  Rivers  are 
discussed.  (USBR) 
W72-10U4 


FORECAST  OF  KODIAK  ISLAND  PINK  SAL- 
MON RUNS  FROM  ABUNDANCE  OF  JU- 
VENILES IN  ESTUARIES, 

Washington  Univ.,  Seattle.  Fisheries  Research 
Inst. 

R.W.Tyler. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01133,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Final  Report  from  July 
1,  1967  to  June  30,  1968,  October  1,  1971.  37  p,  8 
fig,  4  tab,  1  append.  NOAA  14-17-0007-741. 

Descriptors:  'Pink  salmon,  'Sampling,  'Marking 
techniques,  'Forecasting,  'Ecology,  'Estuaries, 
'Migration,  Trawling,  Nets,  Fish  populations, 
Density,  Surveys,  Alaska,  Juvenile  fishes. 
Identifiers:  'Kodiak  Island. 

Sampling  fingerling  pink  salmon  abundance  with  a 
Kodiak  trawl  net  was  conducted  in  Alitak,  Uganik, 
Uyak,  Ugak  and  Kaiugnak  Bays  at  Kodiak  Island, 
Alaska,  in  1967.  Objectives  were  the  development 
of  a  prediction  method  for  the  return  of  pink  sal- 
mon from  the  juveniles  migrating  seaward,  to 
study  the  ecology  of  pink  salmon  in  estuaries  and 
to  estimate  annual  escapement  to  streams  in  the 
Kodiak  area.  Sampling  and  marking  methods  were 
also  tested.  Results  of  the  escapement  studies 
showed  potential  for  a  good  run  in  1969.  (Ensign- 
PAI) 
W72-10154 


STUDIES  OF  THE  USE  OF  VERTICAL  SUB- 
STRATES FOR  IMPROVING  PRODUCTION  OF 
PINK  SHRIMP,  PENAEUS  DUORARUM  BUR 
KENROAD, 

Miami  Univ.,  Fla. 
W.  L.  Rickards. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-71-01064,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Sea  Grant  Technical 
Bulletin  No  10,  January  1971.  163  p,  24  fig,  27  tab, 
74  ref. 

Descriptors:       'Pink       shrimp,       'Productivity, 

'Growth    rates,    'Mortality,    'Yield    equations, 

'Fouling,    'Algae,    'Chlorophyta,    Cyanophyta, 

Cultures. 

Identifiers:       'Vertical       substrates,       Molting, 

Behavior. 

Three  experiments  were  conducted  to  determine 
the  effects  of  vertical  substrates  upon  pink  shrimp 
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growth,  mortality  and  total  yield.  Molting, 
behavior,  and  utilization  of  the  substrates  by  the 
shrimp  and  the  fouling  organisms  growing  on  them 
were  also  investigated.  Significantly  greater  yields 
were  realized  from  shrimp  grown  in  tanks  where 
fouling  organisms  were  available  as  food  than 
from  shrimp  with  no  fouling  food  source.  Filamen- 
tous green  algae,  Chladophora  and  Enteromorpha, 
were  readily  consumed  by  pink  shrimp  and  have 
more  nutritional  value  than  the  blue-green  algae.  If 
conditions  in  the  culture  enclosures  are  controlled 
such  as  good  light  penetration,  good  water  circula- 
tion, a  shallow  culture  and  the  absence  of  uneaten 
food,  the  green  algae  would  be  encouraged  and  a 
greater  percentage  of  the  fouling  community 
biomass  will  be  composed  of  acceptable  foods. 
(Ensign-PAI) 
W72-10157 


A  STUDY  OF  THE  FOOD  OF  JUVENILE 
MIGRATING  PINK  SHRIMP,  PENAEUS 
DUORARUM  BURKENROAD, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10159 


FISHERY  RESOURCES  ATLAS  I  -  NEW  YORK 
TO  FLORIDA, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10164 


PHOTOPERIODIC  ACTIVITY  CHANGES  IN 
JUVENILE  SOCKEYE  SALMON  (ONCO- 
RYHYNCHUS  NERKA), 

California  Univ.,  San  Diego,  La  Jolla.  School  of 

Medicine. 

For  primary  bibliographic  entry  see  Field  021. 

W72-10207 


FISHCULTURE  SURVEY  REPORT  FOR  WEST 
CENTRAL  AFRICA.  INCREASING  FISH 
PRODUCTION  BY  IMPROVED  FISHCUL- 
TURES, 

Auburn  Univ.,  Ala. 

D.  D.  Moss,  G.  B.  Pardue,  and  M.  J.  Danner. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-206  977,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  June  30,  1969.  125  p,  7  fig,  10 
maps  and  illus.  Project  No.  AID/csd-1581. 

Descriptors:  'Aquiculture,  Surveys,  Economics, 
'Africa,  Fisheries,  Marketing,  Drying,  Shrimp, 
Shellfish,  Freshwater  fish,  Marine  fish. 
Identifiers:  Cameroon  (Africa),  Central  African 
Republic,  Ghana  (Africa),  Ivory  Coast  (Africa), 
Nigeria  (Africa),  Senegal  (Africa),  Togo  (Africa). 

Intensive  fishculture  is  an  effective  means  of 
producing  protein  of  high  quality.  In  view  of  this,  a 
survey  was  made  of  the  status  and  needs  of  fish- 
culture  activities  in  the  following  West  Central 
African  nations:  Cameroon,  Central  African 
Republic,  Ghana,  Ivory  Coast,  Nigeria,  Senegal, 
and  Togo.  Attention  was  given  to  existing  pro- 
grams being  carried  out  in  inland  fisheries,  with 
emphasis  on  fishculture  projects,  and  to  the  mar- 
keting and  economics  of  the  fisheries  in  each 
country. 
W72-10436 


THE    SHAD    FISHERY    OF    THE    ALTAMAHA 
RIVER,  GEORGIA, 

Georgia  Game  and  Fish  Commission,  Brunswick. 

Marine  Fisheries  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10437 


THE  DISTRIBUTION  AND  DENSITY  OF  THE 
BRACKISH  WATER  CLAM,  RANGIA  CU- 
NEATA  IN  THE  ALTAMAHA  RIVER,  GEOR- 
GIA, 

Georgia  Game  and  Fish  Commission,  Brunswick. 
Marine  Fisheries  Div. 


For  primary  bibliographic  entry  see  Field  05C. 
W72-10438 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


SEVENTH  ANNUAL  REPORT  OF  THE  WATER 
RESOURCES  RESEARCH  INSTITUTE  OF  THE 
UNIVERSITY  OF  WYOMING,  AUGUST  1,  1970 
(ACTIVITIES  DURING  FY  1971). 

Wyoming    Univ.,    Laramie.     Water    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  09D. 

W72-10318 


ANNUAL  REPORT  1970-1971. 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  09D. 

W72-10319 


9C.  Research  Facilities 


SHRIMP  MARICULTURE  AT  THE  BUREAU  OF 
COMMERCIAL  FISHERIES  BIOLOGICAL 
LABORATORY, 

Bureau  of  Commercial  Fisheries,  Galveston,  Tex. 

Biological  Lab. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10043 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


THE  SEA  GRANT  PROGRAM  AND  COASTAL 
DEVELOPMENT, 

Texas  A  and  M  Univ.,  College  Station. 

J.  C.  Calhoun,  Jr. 

In:  Proceedings  of  the  Coastal  Land  Resources 

Conference,  June  16-17,  1970,  Galveston,  Texas 

Agricultural  Ext.  Serv.  and  Texas  A  and  M  Univ. 

Sea  Grant  Program,  September,  1970,  p  1-5. 

Descriptors:  *Coasts,  'Marine  biology,  Oceanog- 
raphy, Economics,  Pollution  abatement,  Grants, 
Projects. 
Identifiers:  Coastal  regions. 

The  implications  of  the  Sea  Grant  College  and  Pro- 
gram Act  of  1965  are  discussed,  and  the  Sea  Grant 
Program  is  briefly  described.  The  purpose  of  the 
Act  was  to  create  a  program  that  would  focus  the 
talents  of  the  universities  toward  accelerating  the 
development  of  marine  resources.  Administrative 
responsibility  for  the  program  was  assigned  to  the 
National  Science  Foundation.  While  no  Sea  Grant 
Colleges  have  yet  been  designated,  NSF  has 
established  eight  institutional  awards  which  have 
been  granted  to  the  Universities  of  Rhode  Island, 
Miami  (Florida),  Wisconsin,  Michigan,  Washing- 
ton, and  Hawaii  and  to  Texas  A  and  M  and  Oregon 
State  Universities.  The  individual  activities  of  the 
program  may  include  the  development  of  new 
courses  and  curricula,  extension  activities,  adviso- 
ry services,  dissemination  of  information  to  the 
public,  and  research.  Research  projects  un- 
dertaken at  Texas  A  and  M  in  response  to  the  pro- 
gram include  (1)  projects  related  to  fish  diseases 
and  handling  of  marine  animals;  (2)  research  in 
economics;  (3)  projects  in  pollution  and  environ- 
mental engineering;  and  (4)  studies  on  the  pond 
culture  of  shrimp.  Also,  Texas  A  and  M  has 
developed  several  graduate  courses  under  this  pro- 
gram, including  courses  in  coastal  engineering, 
ocean  engineering,  sea-food  technology,  un- 
derwater acoustics,  and  special  areas  of  marine 
biology.  (See  also  W72-10040)  (Settle-Wisconsin) 
W72- 10041 


SEVENTH  ANNUAL  REPORT  OF  THE  WATER 
RESOURCES  RESEARCH  INSTITUTE  OF  THE 
UNIVERSITY  OF  WYOMING,  AUGUST  1,  1970 
(ACTIVITIES  DURING  FY  1971). 

Wyoming  Univ.,  Laramie.  Water  Resources 
Research  Inst. 

August  1,  1970.  72  p,  2  append.  OWRR  A-999- 
WYO(15). 

Descriptors:  'Wyoming,  Research  and  develop- 
ment, 'Projects,  Planning,  Water  quality.  Water 
utilization,  Irrigation,  Runoff,  Precipitation  gages, 
'Water  Resources  Institute. 

Organization,  program  and  activities  of  the 
Wyoming  Water  Resources  Research  Institute  are 
described  for  the  period  July  1,  1970  through  June 
30,  1971.  The  Institute  underwent  reorganization, 
and  the  new  organization  is  described.  The  Water 
Resources  Operations  Study  has  been  established 
as  a  single  multidisciplinary  University-wide 
research  project;  its  initial  objectives  are  the 
determination  of  criteria  for  water  resource 
planning,  bio-physical  relationships  in  the 
hydrologic  cycle,  interrelationships  of  water  quali- 
ty and  water  utilization,  and  principles  of  analysis 
of  water  resource  operations.  An  evaluation  is  un- 
derway of  the  game  and  fish  resources  in  relation 
to  the  future  utilization  of  the  water  of  the  Green 
River,  Wyoming.  Other  projects  include  the  study 
of  consumptive  use  by  high  mountain  meadow  ir- 
rigation, state  water  planning,  meteorological  in- 
fluence on  snow  runoff  forecasts,  and  the  use  of 
snow  fences  for  shielding  precipitation  gages. 
W72-10318 


ANNUAL  REPORT  1970-1971. 

Hawaii     Univ.,     Honolulu.     Water     Resources 

Research  Center. 

(1971).  77  p.  OWRR  A-999-HI  (6). 

Descriptors:  'Hawaii,  'Projects,  Research  and 
development,  Water  quality,  Waste  water  (Pollu- 
tion), Water  pollution,  Surface  runoff,  Water 
reuse,  Irrigation,  Aquifers,  Remote  sensing, 
Planning,  Water  conservation,  Water  measure- 
ment, Groundwater,  Logging,  'Water  Resources 
Institute. 

Research  program  activities  and  accomplishments 
of  the  Hawaii  Water  Resources  Research  Center 
for  fiscal  year  1971-72  are  summarized.  Projects 
dealing  with  water  quality  problems  include  stu- 
dies of  quality  of  coastal  waters,  Oahu  basal  water 
quality,  pollution  and  reuse  of  wastewater  ef- 
fluents and  surface  runoff  in  Hawaii,  and  pollution 
in  Hawaiian  watersheds.  Related  to  water  quantity 
problems  are  projects  dealing  with  the  water 
budget  of  sprinkler-irrigated  sugarcane,  evaluation 
of  artificial  recharge  in  Hawaiian  ghybenherzberg 
aquifers,  remote  sensing  of  water  with  electromag- 
netic radiation,  radiation  well  logging  in  Hawaii 
and  environmental  isotope  applications  to 
Hawaiian  ghyben-herzberg  lens.  Water  resources 
planning  projects  include  economic  systems  simu- 
lation of  water  supply-demand  relationships,  and 
preliminary  study  of  water  resources  institutions 
in  Hawaii.  Other  projects  include  rainfall  and  ru- 
noff data  nets  for  Hawaii,  analog  simulation  of 
tidal  effects  on  ground  water  aquifers,  study  of 
thermal  properties  of  sea  water,  a  hydrologic  data 
network  and  Taiwan  ground  water  supply. 
W72-10319 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


RECYCLING  AND  ECOSYSTEM  RESPONSE, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10323 
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A  COMPUTER  PROGRAM  FOR  CREATING 
KEYWORD  INDEXES  TO  TEXTUAL  DATA 
FILES, 

Geological  Survey,  Washington,  D.C. 

D.W.Moody. 

Geological  Survey  Open-file  Report,  June  1972.  27 

p,  7  fig,  1  tab,2ref. 

Descriptors:    "Information    retrieval,    'Computer 
programs,   "Documentation,  Publications,   Auto- 
mation, Bibliographies,  Abstracts,  Technical  Writ- 
ing. 
Identifiers:  "Keyword  indexes,  GIPSY  data  base. 

A  keyword-in-context  (KWIC)  or  out-of-context 
(KWOC)  index  is  a  convenient  means  of  organiz- 
ing information.  This  keyword  index  program  can 
be  used  to  create  either  KWIC  or  KWOC  indexes 
of  bibliographic  references  or  other  types  of  infor- 
mation punched  on  cards,  typed  on  optical  scanner 
sheets,  or  retrieved  from  various  Department  of 
Interior's  data  bases  using  the  Generalized  Infor- 
mation Processing  System  (GIPSY).  The  index 
consists  of  a  'bibliographic'  section  and  a  keyword 
section  based  on  the  permutation  of  document  ti- 
tles, project  titles,  environmental  impact  state- 
ment titles,  maps,  etc.  or  lists  of  descriptors.  The 
program  can  also  create  a  back-of-the-book  index 
to  documents  from  a  list  of  descriptors.  By  provid- 
ing the  user  with  a  wide  range  of  input  and  output 
options,  the  program  provides  the  researcher, 
manager,  or  librarian  with  a  means  of  maintaining 
a  list  and  index  to  documents  in  a  small  library, 
reprint  collection,  or  office  file.  (Moody-USGS) 
W72-10346 


10B.  Reference  and  Retrieval 


DRAFT  TUBE  SURGES--A  REVDJW  OF 
PRESENT  KNOWLEDGE  AND  AN  AN- 
NOTATED BIBLIOGRAPHY, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-10118 


IOC.  Secondary  Publication 
AND  Distribution 


NITRILOTRIACETIC    ACID:    A    LITERATURE 
SURVEY, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  OSB. 
W72-09926 
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3,4-Benzpyrene  in  Aqueous  Systems, 
W72-10057 
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ABLATION 

Investigations  of  Meteorological  and  Radiation 
Conditions  of  Melting  in  the  Accumulation 
Zone  of  the  Central  Tuyuksu  Glacier  (Iss- 
ledovaniya  meteo-radiatsionnykh  usloviy 
tayaniya  v  oblasti  akkumulyatsii  lednika  Tsen- 
tral'nogo  Tuyuksuys  kogo), 
W72-10301  2C 

ABSORBION 

Effect  of  Extracts  from  Dry  Leaves  of  Trees 
on   the   Water-Absorbing  Capacity   and   Frac- 
tional Composition  of  the  Water  of  Plant  Tis- 
sues, (In  Russian), 
W72-09936  21 

ABSORPTION 

Kinetics  of  the  Direct  Uptake   of  Ca  and   Sr 
Ions  From   Water  by  Freshwater  Gastropods, 
Influence  of  Temperature, 
W72-10070  5C 

Center-Pivot  Sprinkler  Design  Based  on  Intake 

Characteristics, 

W72-10112  3F 

ACARINA 

Vertical  Movement  of  Acarina  Under  Moisture 

Gradients, 

W72-10022  21 

ACCLIMATIZATION  TIME 

Acclimatization    Response    Time    for   Aerobic 

Waste  Digestors, 

W72-10021  5D 

ACETIC  ACID 

Method  of  Treating  Spent  Pulp  Liquors, 
W72-09798  5D 

Nitrilotriacetic  Acid:  A  Literature  Survey, 

W  72-09926  5B 

Conversion    of    Crude    Acetates    into    Glacial 
Acetic  Acid  and  Pulping  Chemicals, 
W72-10217  5D 

ACID  MINE  WATER 

Anozia  and  Sodium  Loss  Associated  With  the 

Death  of  Brook  Trout  at  Low  pH, 

W72-10062  5C 

ACID  POLLUTION 

Anozia  and  Sodium  Loss  Associated  With  the 

Death  of  Brook  Trout  at  Low  pH, 

W72-10062  5C 

ACID  STREAMS 

Anozia  and  Sodium  Loss  Associated  With  the 

Death  of  Brook  Trout  at  Low  pH, 

W72- 10062  5C 

ACIDIC  WATER 

Acid  Rain, 

W72-10261  5B 

ACIDITY 

The  Determination  of  the  Non-Volatile  Acidity 
of  Rain  Water  by  a  Coulometric  Procedure, 
W72-10254  7B 

ACIDS 

Method  of  Treating  Spent  Pulp  Liquors, 
W72-09798  5D 


Tertiary  Treatment  of  Combined  Wastewater, 
W72-09845  5D 

Effect   of   Flow   Rate   on   Carbon   Filter   Per- 
formance, 
W72-10363  5F 

ACTIVATED  SLUDGE 

Aerobic  Removal  of  Phosphate  from  Activated 

Sludge, 

W72-09791  5D 


Nitrate  Removal  from  Sewage, 
W72-09800 

Process  for  Sewage  Treatment, 
W72-09802 


5D 


5D 


Combined    Steel    Mill    and    Municipal   Waste- 
waters Treatment. 
W72-09825  5D 

Kinetics  of  Removal  of  Mixed  Carbohydrates 

in  Activated  Sludge  Processes, 

W72-09829  5D 

Studies  on  the  Total  Oxidation  of  Activated 

Sludge  With  and  Without  Hydrolytic  Pretreat- 

ment, 

W72-09848  5D 

Aerobic  Biological  Breakdown  of  Farm  Waste, 
W72-10017  SD 

Acclimatization    Response    Time    for   Aerobic 

Waste  Digestors, 

W72-10021  5D 

Use  of  the  TbOD  Test  With  Colloidal  Waste- 
Waters, 
W72-10209  5D 


Biological  Degradation  of  Tuna  Waste, 
W72-10212 


5D 


ACTIVATED  CARBON 

Cyanide  Removal, 
W72-09807 


5G 


Complete  Mix  Activated  Sludge  Treatment  of 

Citrus  Process  Wastes. 

W72-10223  5D 

Mechanisms  of  Biological  Luxury  Phosphorus 

Uptake. 

W72-10224  5D 

The  Orbal  Extended  Aeration  Activated  Sludge 

Plant, 

W72-10230  5D 

Design  and  Operation  of  the  Works  of  the  Bas- 
ingstoke Department  of  Water  Pollution  Con- 
trol, 
W72-10234  5D 

Control  of  Thiothrix  in  Activated  Sludge, 
W72-10392  5D 

Polymer  Aids  in  Dewatering  and  Elutriation, 
W72-10400  5D 

Contact  Stabilization  in  Small  Package  Plants, 
W72-10403  5D 

ACTS  OF  GOD 

Republic  Co.  of  Rockford  V.  City  of  Rockford 

(City's  Liability  for  Failure  to  Repair  Storm 

Drain). 

W72-09910  6E 

ADMINISTRATION 

Huntington    Canyon    Generating    Station    and 
Transmission   Line   (Draft  Environmental  Im- 
pact Statement). 
W72-10196  6E 


Operation  and  Performance  of  Package  Treat- 
ment Plants, 
W  72- 10404  5D 

ADMINISTRATIVE  AGENCIES 

Oil  Dumping  by  U.S.  Navy. 

W72-09890  5G 

ADMINISTRATIVE  DECISIONS 

Congress  and  Federal  Pollution  Controls. 
W72-09896  6E 

Columbia  Drainage  and  Levee  District  No.  3, 
Monroe  County,  Illinois  (Draft  Environmental 
Impact  Statement). 
W72-10176  6E 

The   Comprehensive   Basin   Study   on   Wabash 
River,   Illinois,   Indiana  and   Ohio  (Draft  En- 
vironmental Impact  Statement). 
W72-10178  6E 

Legislative  Route   11084,   Section  3,  Cambria 
County,  Pennsyvania  (Draft  Environmental  Im- 
pact Statement). 
W72-10185  6E 

New    Bedford    and    Fairhaven    Harbor,    Mas- 
sachusetts-Small   Navigation    Project    (Draft 
Environmental  Impact  Statement). 
W72-10191  6E 

Reorientation  to  Meet  the  Challenge  of  Quality 

Water, 

W72-10382  5G 

ADOPTION  OF  PRACTICES 

Congress  and  Federal  Pollution  Controls. 
W72-09896  6E 

Columbia  Drainage  and  Levee  District  No.  3, 
Monroe  Count,,  Illinois  (Draft  Environmental 
Impact  Statement). 
W72-10176  6E 

The  Comprehensive  Basin  Study  on  Wabash 
River,   Illinois,   Indiana  and  Ohio  (Draft  En- 
vironmental Impact  Statement). 
W72-10178  6E 

New    Bedford    and    Fairhaven    Harbor,    Mas- 
sachusetts-Small   Navigation    Project    (Draft 
Environmental  Impact  Statement). 
W72-10191  6E 

Navajo  Project   (Draft   Environmental  Impact 

Statement). 

W72-10193  6E 

Huntington    Canyon    Generating    Station  and 

Transmission   Line  (Draft  Environmental  Im- 
pact Statement). 

W72-I0196  6E 

ADSORPTION 

Organic   Sorption  from   Aqueous  Solution  by 

Two  Clays, 

W72-10211  5F 

Aldrin:  Removal  From  Lake  Water  by  Floccu- 

lent  Bacteria, 

W  72- 10220  5D 

The  Surface  Charge  of  Particulate  Matter  in 

Seawater, 

W72-10257  2K 

ADVANCED  WASTEWATER  TREATMENT 

Conventional    Use    or    Reuse- A    Cost    Com- 
parison, 
W72-10108  6B 
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AERATION 

Aerator  and  Water  Treatment  Device, 
W72-09789 

Nitrate  Removal  from  Sewage, 
W72-09800 

Process  for  Sewage  Treatment, 
W72-09802 

Method  of  Treating  Water, 
W72-09810 


5D 


5D 


5D 


5F 


Complete  Mix  Sewage  Treatment  System, 

W  72-098 11  5D 


Sewage  Treatment  System, 
W72-09824 


5D 


An  Oxidation  Ditch  for  the  Handling  and  Treat- 
ment of  Poultry  Wastes, 
W72-09999  5D 

Design,  Installation  and  Biological  Assessment 
of  a  Pasveer  Oxidation  Ditch  on  a  Large  British 
Columbia  Swine  Farm, 
W72-10000  5D 


Aerobic  Storage  of  Poultry  Manure, 
W72-10013 


5D 


Survival    and    Detection    of    Leptospires    in 

Aerated  Beef  Cattle  Manure, 

W72-10014  5A 

Aeration  With  ORP  Control  to  Suppress  Odors 
Emitted  From  Liquid  Swine  Manure  Systems, 
W72-10015  5D 

Aerobic  Biological  Breakdown  of  Farm  Waste, 
W72-10017  5D 

Low-Volume,  Surface-Layer,  Aeration-Condi- 
tioned Manure  Storage, 
W72-10018  5D 

Short  Term  Aeration  of  Dairy  Cattle  Manure 

for  Irrigation, 

W72-10019  5D 

The  Orbal  Extended  Aeration  Activated  Sludge 

Plant, 

W72-10230  5D 

Oxygenation  and  High-Rate  Biological  Treat- 
ment Process, 
W72- 10402  5D 

AERIAL  PHOTOGRAPHY 

Airphoto  Analysis  of  Ocean  Outfall  Dispersion, 
W72-10146  5A 

Potential   Application   of   Remote   Sensing   to 
Economic  Development  in  Developing  Coun- 
tries. 
W72-10330  7B 

Economic  Considerations  in  Assessing  the  Role 
of  Remote  Sensing  in  Country  Development, 
W72-10331  7B 

Use  of  Earth  Resources  Surveys  and  Remote 
Sensing  Data  in  Developing  Countries, 
W72-10332  7B 

Use  of  Earth  Resources  Surveys  and  Remote 
Sensing  Data  in  Developing  Countries, 
W72-10333  7B 

Type,  Quality  and  Quantity  of  Earth  Resources 
Data  Required  by  Developing  Countries, 
W72-10334  7B 


Remote  Sensing  of  the  Environment  and  Ecolo- 
gy of  Developing  Countries, 
W72-10335  7B 

Capabilities  and  Costs  of  Commercially  Availa- 
ble Remote  Sensing  Systems, 
W72-10337  7B 

New  Technology  in  Collecting  and  Analyzing 

Earth  Resource  Data, 

W72-10338  7B 

Data  Analysis, 

W72-10339  7B 

AEROBIC  CONDITIONS 

Aerobic  Storage  of  Poultry  Manure, 
W72-10013  5D 

AEROBIC  LAGOONS 

Livestock    Waste    Management   and    Pollution 

Abatement. 

W72-09940  5G 

AEROBIC  TREATMENT 

Aerobic  Removal  of  Phosphate  from  Activated 

Sludge, 

W72-09791  5D 

Livestock   Waste   Management   and    Pollution 

Abatement. 

W72-09940  5G 

An  Oxidation  Ditch  for  the  Handling  and  Treat- 
ment of  Poultry  Wastes, 
W72-09999  5D 

Microbiological  Aspects  of  Aerobically  Treated 

Swine  Waste, 

W72-10003  5D 

Influence  of  Waste  Paper  on  Aerobic  Sludge 

Digestion, 

W72-10387  5D 

AESTHETICS 

Environmental   Enhancement   ~    San    Antonio 

River  Walk, 

W72-10107  6B 

AFRICA 

Fishculture   Survey   Report  for  West  Central 
Africa.    Increasing    Fish    Production    by    Im- 
proved Fishcultures, 
W72-10436  81 

AGGLOMERATION 

Removal   of   Algae   from   Waste   Stabilization 
Pond  Effluents -A  State  of  the  Art, 
W72-10237  5D 

AGRICULTURAL  RUNOFF 

Cost  of  Maintaining  Specified  Levels  of  Water 
Pollution  Control  for  Confined  Cattle  Feeding 
Operations  for  the  Southern  High  Plains, 
W72-09998  5G 

AGRICULTURAL  WASTES 

Recycling  and  Ecosystem  Response, 
W72-10323  6G 

AGRICULTURAL  WATERSHEDS 

Cache   River   Basin   Project,    Arkansas   (Draft 

Environmental  Impact  Statement). 

W72-10192  6E 

AGRICULTURE 

Industrial  Waste  Treatment  in  the  USA  Today, 
W72-09835  5D 


AIR 

Oxygenation  and  High-Rate  Biological  Treat- 
ment Process, 
W72-10402  5D 

AIR  BUBBLES 

Pneumatic  Barrier  System  for  Water  Surfaces, 
W  72-09806  5G 

AIR  DRIED  CHICKEN  MANURE 

Nutritive  Value  of  Chicken  Manure  for  Cattle, 
W  72- 10024  5G 

AIR  POLLUTION 

Acid  Rain, 

W72-10261  5B 

AIRCRAFT 

Potential    Application    of    Remote    Sensing    to 
Economic   Development  in   Developing  Coun- 
tries. 
W72-10330  7B 

ALASKA 

Marine  Transportation  Systems  of  the  Trans- 
Alaskan  Pipeline  System. 
W72-10155  5B 

Survey     of     Macrophyte     Resources     in     the 

Coastal  Waters  of  Alaska, 

W72-10165  2L 

ALDABRA  ATOLL 

Quantification  of  Limestone  Erosion  in  Inter- 
tidal,    Subaerial    and    Subsoil    Environments, 
With  Special  Reference  to  Aldabra  Atoll,  Indi- 
an Ocean, 
W72-09860  2J 

ALDRIN 

Toxicities  of  Aldrin  and  Dieldrin  to  the  Fresh- 
water Ostracod  Chlamydotheca  Arcuata, 
W72-10075  5C 

Aldrin:  Removal  From  Lake  Water  by  Floccu- 

lent  Bacteria, 

W72-10220  5D 

ALGAE 

The    Algae    From    a    Model   Pond    of   the    M. 
Nencki  Institute  of  Experimental  Biology, 
W72-09843  2H 

Studies  of  the  Use  of  Vertical  Substrates  for 
Improving  Production  of  Pink  Shrimp,  Penaeus 
duorarum  Burkenroad, 
W72-10157  81 

Biochemical  Changes  in  Oxidation  Ponds, 
W72-10233  5D 

Limnological  Studies  of  Lake  Jacomo,  Jackson 
County,  Missouri.  I.  Water  Quality  and  Surface 
Plankton,  1970-  1971, 
W72-10431  5C 

ALKALI 

Method    of    Treating    Industrial   Waste    Water 
without  Contamination  of  the  Environment, 
W72-09817  5D 

ALKALIS 

Method  and  Apparatus  for  Treating  Waste, 

W  72-09820  5D 

ALLUVIUM 

A   Freezing   Core   Method   for  Describing  the 
Vertical     Distribution     of     Sediments     in     a 
Stream  bed, 
W 72- 10240  7B 
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ALTAMAHA  RIVER 

The  Shad  Fishery  of  the  Altamaha  River,  Geor- 


gia, 
W72-10437 


5C 


ALTAMAHA  RIVER  (GA) 
The  Distribution  and  Density  of  the  Brackish 
Water  Clam,  Rangia  cuneata  in  the  Altamaha 
River,  Georgia, 
W72-10438  5C 

ALUM  RECOVERY 

Recovery  of  Waterworks  Sludge, 

W72-10136  5F 

Recovery  of  Waterworks  Sludge  -  II, 
W72-10137  5F 

Tokyo's  Asaka  Purification  Plant, 

W72-1014I  5F 

AMERICAN  SOCIETY  OF  AGRICULTURAL 
ENGINEERS 

Responsibilities     of     a     Professional     Society 
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W72-09944  5G 

AMMONIA 

Method    of   Treating    Industrial    Waste    Water 
without  Contamination  of  the  Environment, 
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W72-09822  5D 

Ammonia      Desorption      from      Concentrated 
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Nitrogen  Fixation  and  Heterocysts  in  the  Blue- 
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Photosynthesis  Induced  by  Iron-Deficiency  in 
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Chromatographic  Identification  of  Malododors 
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ANAEROBIC  DIGESTION 
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Livestock   Waste   Management   and    Pollution 

Abatement. 
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Governmental  Coordination, 
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Fluorometric  Determination  of  Chlorophyll  A 
in  the  Presence  of  Pheopigments:  hifect  of  the 
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with    a    Solid    Istrati    Enriching    Medium,    (In 
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W72-10096  5A 

A   Convenient  Method  of  Analysis  of  Humic 

Acid  in  Fresh  Water, 

W72-10201  5A 

Spent  Sulfite  Liquor  XIII.  The  Vanillin  Method 
for  Estimation  of  the  Concentration  of  Spent 
Sulfite  Liquor  in  Waters, 
W72-10216  5D 

A  Simplified  Method  for  the  Determination  of 

Selenium  in  Soils  and  Sediments, 

W72-10252  5A 

The  Determination  of  the  Non-Volatile  Acidity 
of  Rain  Water  by  a  Coulometric  Procedure, 
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A  Fully  Automated  Method  for  the  Determina- 
tion of  Chemical  Oxygen  Demand, 
W72-10255  5A 

Institutional  and  Training  Requirements  for  Ex- 
ploiting Remote  Sensing  in  Developing  Coun- 
tries, 
W72-10341  7B 

Some  Methods  of  Assessment  of  Toxic  Effects 

Upon  Marine  Invertebrates, 
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Filtrability  Study  on  Secondary  Effluent  Filtra- 
tion, 
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Measurement  of  Total  Solids  in  Kraft  Black 
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Cattle  Manure  as  Feed  for  Cattle, 
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A  Study  of  Sixteen  Elements  in  the  Kidney  and 
Genital  Organs  of  Lymnaea  stagnalis  L.  (The 
Pond  Snail), 
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Kinetics  of  the  Direct  Uptake  of  Ca  and  Sr 
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Influence  of  Temperature, 
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The  UK   Reconciliation  of  Modern  Intensive 
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ANIMAL  WASTE  IMPACT 

Impact     of     Farm     Animal     Production     and 

Processing  on  the  Total  Environment, 

W  72-09965  5C 

ANIMALS 

Sampling  and  Distribution  of  Animals  in  Sub- 
merged Vegetation,  (In  Czech), 
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Reclamation  Canals, 
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ANOXIA 

Anozia  and  Sodium  Loss  Associated  With  the 
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ANTIMYCIN 
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The  Half-Life  of  Biological  Activity  of  Anti- 
mycin  Determined  by  Fish  Bioassay, 
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AQUATIC  ANIMALS 

The  Occurrence  of  Tantalum  in  some  Marine 

Organisms, 

W72-10200  5C 


AQUATIC  ENVIRONMENT 

3,4-Benzpyrene  in  Aqueous  Systems, 
W72-10057 
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The    Uptake    and    Distribution    of    Zn-65    in 

Oysters, 

W72-10198  5C 

AQUATIC  PLANTS 

Photosynthesis  and  Respiration  in  Myriophyl- 
lum  Spicatum  L.  as  Related  to  Salinity, 
W72-10091  5C 

Survey     of     Macrophyte     Resources     in    the 

Coastal  Waters  of  Alaska, 

W72-10165  2L 

AQUATIC  SOILS 

Flooded  Rice   Soils  of  Northern   Australia:   I. 

Changes  in  Salinity, 
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Flooded  Rice  Soils  of  Northern  Australia:  II. 

Chemical  Profiles, 
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AQUATIC  SYSTEMS 

Recycling  and  Ecosystem  Response, 
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AQUATIC  WEED  CONTROL 

Herbicidal  Control  of  Aquatic  Plants, 
W72-10080 


2G 


6G 


3B 


Registration  of  Herbicides  for  Aquatic  Use, 
W72-10199  5G 

AQUATIC  WEEDS 

Survey     of     Macrophyte     Resources     in     the 

Coastal  Waters  of  Alaska, 

W72-10165  2L 

AQUEOUS  SOLUTIONS 

An  Accurate  Method  for  Calculating  Saturation 
Levels    of    Ground    Waters    with    Respect    to 
Calcite  and  Dolomite, 
W72-09870  2K 


Viscosity  and  Conductivity  Studies, 
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AQUICULTURE 

Fishculture   Survey   Report   for  West  Central 
Africa.    Increasing    Fish    Production    by    Im- 
proved Fishcultures, 
W72-10436  81 

AQUIFER  CHARACTERISTICS 

Groundwater     Flow     in     an     Inhomogeneous 

Aquifer, 

W72-10274  2F 

AQUIFER  SYSTEMS 

Survey  of  Interstate  and  International  Aquifer 

Problems, 

W72-10265  2F 

AQUIFERS 

A  Digital  Computer  Model  for  Predicting  Re- 
gional Aquifer  Response, 
W72- 10262  2F 

Survey  of  Interstate  and  International  Aquifer 

Problems, 

W72-10265  2F 


The  Age  and  Circulation  of  Ground  Water  in 

the  Missoula  Valley,  Montana, 

W72-10432  2F 

ARID  LANDS 

A     Precipitation     Estimation     Technique     for 
Developing  Ioshyets   in   an   Arid   Area   Using 
Vegetation  and  Topographic  Parameters, 
W72-10246  2B 

ARKANSAS 

Cache   River   Basin   Project,   Arkansas   (Draft 

Environmental  Impact  Statement). 

W72-10192  6E 

ARROYO  COLORADO  SUBDELTA 

The  DDT  Profile  of  Some  South  Texas  Coastal 
Zone  Sediments:  A  Study  of  the  Mechanisms 
of  Pollution  Dispersal  and  Accumulation  in  Na- 
ture, 
W72-10152  5B 

ARSENIC  COMPOUNDS 

Arsenic  and  Water  Pollution  Hazard, 
W72-10397  5B 

Arsenic  and  Water  Pollution  Hazard, 
W72-10398  5B 

ARTIFICIAL  RADIONUCLIDES 

On  Cs-134  in  Rainwater  from  1960  to  1969, 
W72-098''3  5B 

ASCORBIC  ACID 

Evidence  for  the  Nonessentiality  of  Ascorbic 
Acid  in  the  Diet  of  Rainbow  Trout, 
W72-10090  5C 

ASIA 

Preliminary  Atlas  of  1.0,  0.5,  and  0.1  Percent 
Precipitation  Intensities  for  Eurasia, 
W72-10241  2B 


ATLANTIC  OCEAN 

Fishery    Resources   Atlas    I 

Florida, 

W72-10164 

ATMOSPHERE 

Acid  Rain, 
W72-10261 
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ATMOSPHERIC  PRESSURE 

Early  Stages  of  the  Growth  of  Ice  in  the  Air  at 

Low  Pressure, 

W72-10242  2C 

ATOLLS 

Quantification  of  Limestone  Erosion  in  Inter- 
tidal,    Subaerial    and    Subsoil    Environments, 
With  Special  Reference  to  Aldabra  Atoll,  Indi- 
an Ocean, 
W72-09860  2J 

ATTRACTANTS 

Marine  Fouling  Organisms:  Natural  Attractants 

and  Repellents, 

W72-10059  5C 

AUSTRALIA 

The  Blue  Waterholes,  Cooleman  Plain,  N.S.W., 

and   the   Problem   of   Karst   Denudation   Rate 

Determination, 

W72-09869  2J 

Factor  Analysis  of  Drainage  Basin  Properties: 
Evidence  for  Stream  Abstraction  Accompany- 
ing the  Degradation  of  Relief, 
W72-10280  2J 


AUTHORIZATION  PROCEDURES 

Legal    Devices     for    Accommodating    Water 

Resources    Development    and    Environmental 

Values, 

W 72- 103 24  6E 

AUTOMATIC  FLUSHING 

Automated  Handling,  Treatment  and  Recycling 
of  Waste  Water  from  an  Animal  Confinement 
Production  Unit, 
W72-09980  5D 

AUTOMATIC  HYDRAULIC  WASTE  REMOVAL 

Improving  Water  Utilization  Efficiency  in  Au- 
tomatic Hydraulic  Waste  Removal, 
W72-09982  5G 

AUTOMATION 

A  Pressure  Transducer-Tensiometer  for  Auto- 
matic Recording  of  Soil-Moisture  Suction  in  the 
Field,  (In  German). 
W72-09880  2G 

Automation  of  Water  Analysis  and  Analytical 

Process  Instrumentation, 

W72-10359  5A 

AZERBAYDZHAN 

Salt  Discharge  During  Drainage  Based  on 
Piezometric  Observations  in  the  Northern 
Mugan  Region  (Solevoy  stok  pri  drenazhe  po 
dannym  p'yezometricheskikh  nablyudeniy  v 
Severnoy  Mugani), 
W72-10306  4A 

BABSON  BIOCHEMICAL  PROCESS 

A  Total  Biochemical  Recycle  Process  for  Cattle 

Wastes, 

W72-09963  5D 

BACTERIA 

Nitrate  Removal  from  Sewage, 
W72-09800 


Process  for  Sewage  Treatment, 
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Method  and  Apparatus  for  the  Fail-Safe  In- 
troduction of  a  Bactericidal  Gas   Into   Liquid 
Sewage, 
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Sewage  Treatment  System, 
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Aldrin:  Removal  From  Lake  Water  by  Floccu 
lent  Bacteria, 
W 72- 1 0220 


Biochemical  Changes  in  Oxidation  Ponds, 
W72-10233 

Disease  Due  to  'Nonpathogenic'  Bacteria, 
W72-10368 

Reduction  of  Bacteria  in  Sludge  Treatment, 
W72-104U 

BACTERICIDES 

Aerator  and  Water  Treatment  Device, 
W 72-09789 

BACTERIOLOGY 

Bacteriology  of  Water  Pipes, 
W72-10356 
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BAITS 

Shrimp  Mariculture  at  the  Bureau  of  Commer- 
cial Fisheries  Biological  Laboratory, 
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BED  LOAD  SAMPLERS 
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W72-10249  7B 
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Kaiser  Refractories  Environmental  Studies. 
W72-10149  5C 
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A  Freezing  Core  Method   for  Describing  the 

Vertical     Distribution     of     Sediments     in     a 

Streambed, 
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Side    Leather    Tannery    on  a    Conventional 
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Equations  to  Stream  Data, 
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A  Study  of  Sixteen  Elements  in  the  Kidney  and 
Genital  Organs  of  Lymnaea  stagnalis  L.  (The 
Pond  Snail), 
W72-10O58  5C 

Characteristics  of  the  Nitrogenase  System  of 
the  Blue-Green  Alga  Anabaena  cylindrica, 
W72-10087  5C 
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Side    Leather    Tannery    on    a    Conventional 
Biological  Filter, 
W72-09838  5D 
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W72-09859  5B 

Kaiser  Refractories  Environmental  Studies. 
W72-10149  5C 

A   Freezing  Core  Method  for  Describing  tne 

Vertical     Distribution     of     Sediments     in     a 

Streambed, 

W72-10240  7B 

A     Partial    Geochemical    Study    of    Shallow 
Marine  Sediments,  Cardigan  Bay  (Wales), 
W72-10244  2K 

An  Analysis  of  the  Mineral  Distribution  Pat- 
terns in  the  Recent  Shelf  Sediments  Off  Man- 
galore,  India, 
W 72- 10248  2J 

On  the  Variation  in  Direction  of  the  Horizontal 
Component    of    Remanent    Magnetisation    in 
Lake  Sediments, 
W72-10253  2J 

BOUND  WATER 

Investigation  of  the  Water  Status  in  Plant  Tis- 
sues   by    the    Nuclear-Spin-Echo   Method   (In 
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Acadia  Vermilion  Rice  Irrigating  Co.  V.  Miller 

(Title  to  Land  Along  Shore  of  Lake). 
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The  Caged  Culture  of  Channel  Catfish, 
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Kitchener,  Ontario,  Canada, 

W72-09858  2J 
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Trickling  Filter  Treatment  of  Fruit  Processing 
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Knowledge  and  an  Annotated  Bibliography, 
W72-10118  8C 

)RAINAGE 

Carbon  Hill  Watershed,  Montana  (Draft  En- 
vironmental Impact  Statement). 
W72-09898  8A 

Salt  Discharge  During  Drainage  Based  on 
Pie  zome  trie  Observations  in  the  Northern 
Mugan  Region  (Solevoy  stok  pri  drenazhe  po 
dannym  p'yezometricheskikh  nablyudeniy  v 
Severnoy  Mugani), 
W72-10306  4A 

DRAINAGE  DISTRICTS 

Perry   County    Drainage   and   Levee   Districts 
Nos.  1,  2,  and  3,  Missouri  (Draft  Environmen- 
tal Impact  Statement). 
W72-10170  6E 

DRAINAGE  PATTERNS  (GEOLOGIC) 

Kind  V.  Johnson  City  (Liability  for  altering  the 
Natural  Drainage  Flow  of  Surface  Water). 
W72-10183  6E 

Factor  Analysis  of  Drainage  Basin  Properties: 
Evidence  for  Stream  Abstraction  Accompany- 
ing the  Degradation  of  Relief, 
W72- 10280  2  J 

DRAINAGE  SYSTEMS 

Bass  Canning  Co.  V.  MacDougald  Construction 
Co.  (Liability  of  City  and  Contractor  for  Im- 
proper Construction  of  Storm  Drains). 
W72-09911  6E 

Water    Movement    in    a    Field    Soil    During 

Drainage  and  Subirrigation, 

W72-10122  4A 


Kind  V.  Johnson  City  (Liability  for  altering  the 
Natural  Drainage  Flow  of  Surface  Water). 
W72-10183  6E 

Salt  Discharge  During  Drainage  Based  on 
Piezometric  Observations  in  the  Northern 
Mugan  Region  (Solevoy  stok  pri  drenazhe  po 
dannym  p'yezometricheskikh  nablyudeniy  v 
Severnoy  Mugani), 
W72-10306  4A 

DRAWDOWN 

Drawdown  in  a  Finite  Circular  Aquifer  with 

Constant  Well  Discharge, 

W72-10239  2F 

DREDGING 

Maintenance  of  the  Newark  Bay,  Hackensack 
and  Passaic  Rivers  Navigation  Project  (Draft 
Environmental  Impact  Statement). 
W72-09902  4A 

Environmental  Law-Landfill  Permit  Require- 

ments-The  Corps  of  Engineers  Does  an  About 

Face  (Zabel  V.  Tabb,  430  F.2d  199  (5th  Cir. 

1970)), 

W72-09907  4A 

Sugar  and  Briar  Creeks  Project,  Catawba  River 
Basin,    North    Carolina    and    South    Carolina 
(Draft  Environmental  Impact  Statement). 
W72-10175  6E 

New    Bedford   and    Fairhaven    Harbor,    Mas- 
sachusetts-Small   Navigation    Project    (Draft 
Environmental  Impact  Statement). 
W72-10191  6E 

DRYING 

Through-Circulation  Drying  of  Manure  in  Su- 
perheated Steam, 
W72-09991  5D 

DUNES 

The   Use   of   Grasses   for  Dune   Stabilization 
Along  the  Gulf  Coast  with  Initial  Emphasis  on 
the  Texas  Coast, 
W72-10151  2J 

DURATION  CURVES 

Preliminary  Atlas  of  1.0,  0.5,  and  0.1  Percent 
Precipitation  Intensities  for  Eurasia, 
W72-10241  2B 

DYE  RELEASES 

Traveltime  and  Concentration  Attenuation  of  a 
Soluble  Dye  in  Antietam  and  Conococheague 
Creeks,  Maryland, 
W72-01245  5B 

Optical  Brighteners--A  New  Water  Tracing  Re- 
agent, 
W72-09882  2F 

Automatic  Sampler  for  Dye  Tracer  Studies, 
W72-10238  7B 

Three-Dimensional  Branching-Type  Models  of 

Flow  Through  Porous  Media, 

W72-10272  2F 

DYNAMIC  PROGRAMMING 

Analysis    of    Duck    Farm    Waste    Treatment 

Systems, 

W72-09959  5D 

DZUNGARIAN  ALA  TAU 

Effects    of    Climatic    Factors    on    Hydrologic 

Budget        of        Glaciers        (Klimaticheskaya 

obuslovlennost'gidrologicheskogo  rezhima  led- 

nikov), 

W72-10300  2C 


E.  COLI 

Bacteriology  of  Water  Pipes, 
W72-10356 


5F 


EARTH  RESOURCES 

Potential   Application   of   Remote    Sensing   to 
Economic  Development  in  Developing  Coun- 
tries. 
W72-10330  7B 

Economic  Considerations  in  Assessing  the  Role 
of  Remote  Sensing  in  Country  Development, 
W72-10331  7B 

Use  of  Earth  Resources  Surveys  and  Remote 
Sensing  Data  in  Developing  Countries, 
W72-10332  7B 

Use  of  Earth  Resources  Surveys  and  Remote 
Sensing  Data  in  Developing  Countries, 
W72-10333  7B 

Type,  Quality  and  Quantity  of  Earth  Resources 
Data  Required  by  Developing  Countries, 
W72-10334  7B 

Remote  Sensing  of  the  Environment  and  Ecolo- 
gy of  Developing  Countries, 
W72-10335  7B 

Costs  and  Capabilities  of  Commercially  Availa- 
ble Services  for  the  Reduction,  Analysis,  and 
Interpretation  of  Remote  Sensing  Data, 
W72-10336  7B 

Capabilities  and  Costs  of  Commercially  Availa- 
ble Remote  Sensing  Systems, 
W72-10337  7B 

New  Technology  in  Collecting  and  Analyzing 

Earth  Resource  Data, 

W72-10338  7B 


Data  Analysis, 
W72-10339 

Data  Storage  and  Dissemination, 
W72-10340 


7B 


7B 


Institutional  and  Training  Requirements  for  Ex- 
ploiting Remote  Sensing  in  Developing  Coun- 
tries, 
W 72- 10341  7B 

EARTHDAMS 

Tallahala  Creek  Lake,  Pascagoula  River  Basin 
Mississippi  (Draft  Environmental  Impact  State- 
ment). 
W  72-09897  8D 

EARTHLOAD 

Earthload  on  Flexible  Pipes,  (In  Norwegian), 
W72-10225  8A 

ECOLOGY 

Worldwide   Distribution   and   Ecology  of   Eu- 

rycercus  and  Saycia  (Cladocera), 

W72-09928  21 

Forecast  of  Kodiak  Island  Pink  Salmon  Runs 
from  Abundance  of  Juveniles  in  Estuaries, 
W72-10154  81 

An  Ecological  and  Recreational  Use  Survey  of 

the  Luxapalila  River, 

W72-10267  6B 

ECONOMIC  EFFICD2NCY 

Economics  of  Water  Quality  and  Wastewater 

Control, 

W72-10426  5G 
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ECONOMIC  ENVIRONMENT 

The  Relationship  of  Economic  Environment  to 
Local    Government     Activities,     Cumberland 
County,  Pennsylvania, 
W72-10424  6E 

ECONOMIC  FEASIBILITY 

Economics  of  Waste  Disposal  from  Confined 

Livestock, 

W72-09994  5D 

The  Economics  of  Swine  Waste  Disposal, 
W72-09996  5D 


Shrimp  Farming-Texas  Style, 
W72-10044 

Coastal  Industrial  Development, 
W72-10047 


6B 


5C 


Conventional    Use    or    Reuse--A    Cost    Com- 

6B 


panson, 
W72-10108 


Economic  Considerations  in  Assessing  the  Role 
of  Remote  Sensing  in  Country  Development, 
W72-10331  7B 

Economics   Dictates    Fresh    Look   at   an   En- 
gineering Problem, 
W72-10421  5E 

ECONOMIC  IMPACT 

Economic    Impact    of    Recreation--Who    Gets 

What, 

W72- 10049  6B 

Socio-Economic    Aspects    of    Urban    Water 

Planning, 

W72-10106  6B 

ECONOMICS 

Results  of  a  Demonstration  and  Other  Studies 
of    the    Disposal    of    High    Level    Solidified, 
Radioactive  Wastes  in  a  Salt  Mine, 
W72-10399  5D 

ECOSYSTEMS 

Recycling  and  Ecosystem  Response, 
W72-10323  6G 

EDMONTON  (CANADA) 

Wastewater  Treatment  Facilities  at  the  Edmon- 
ton,   Alberta    Plant   of   Building   Products   of 
Canada  Limited, 
W72-09851  5D 

EFFECTS 

The  River  Basin  Model:  An  Overview. 
W72-10307  6A 

EIDER  ESTUARY 

Hydrography  and  Plankton  of  the  Eider  Estua- 
ry, (In  German), 
W72-10098  2L 

ELECTRIC  POWER 

Navajo  Project  (Draft  Environmental  Impact 

Statement). 

W72-10193  6E 

Huntington    Canyon    Generating    Station    and 
Transmission  Line  (Draft  Environmental  Im- 
pact Statement). 
W72-10196  6E 

ELECTRIC  POWER  INDUSTRY 

Models    for    Determining    Least-Cost    Invest- 
ments in  Electricity  Supply, 
W72-10316  6A 


ELECTRIC  POWER  PRODUCTION 

Environmental  Constraints  and  the  Generation 
of  Nuclear  Electric  Power:  The  Aftermath  of 
the  Court  Decision  on  Calvert  Cliffs,  Part  2. 
W72-10169  6E 

ELECTRIC  POWERPLANTS 

Navajo  Project  (Draft  Environmental  Impact 

Statement). 

W72-10193  6E 

ELECTRICAL  ENERGY  TRANSPORT 

Models    for    Determining    Least-Cost    Invest- 
ments in  Electricity  Supply, 
W72-10316  6A 

ELECTROCHEMISTRY 

Organic  Sorption  from  Aqueous  Solution  by 

Two  Clays, 

W72-10211  5F 

ELECTRODES 

Ion-Selective    Electrochemical    Sensors-Third 

Report, 

W72-09921  3A 

A  Fully  Automated  Method  for  the  Determina- 
tion of  Chemical  Oxygen  Demand, 
W72-10255  5A 

ELECTRON  MICROSCOPY 

Early  Stages  of  the  Growth  of  Ice  in  the  Air  at 

Low  Pressure, 

W72-10242  2C 

ELUTION 

A  New  Method  for  the  Treatment  of  Municipal 

Wastewater, 

W72-09830  5D 

ELUTRIATION 

Polymer  Aids  in  De watering  and  Elutriation, 
W72-10400  5D 

EMERGENCE 

The  Seasonal  Emergence  of  Some  Ephemerop- 

tera  of  a  Stream  in  the  Laurentide  Mountains 

(Canada), 

W72-10167  21 

EMULSIONS 

Development  of  Waste  Oil  Recovery  Processes 

at  Armco  Steel  Corporation, 

W72-09852  5D 

ENDOGENOUS  RESPIRATION 

Oxygenation  and  High-Rate  Biological  Treat- 
ment Process, 
W72-10402  5D 

ENERGY  BUDGET 

Radiant  Energy  Transfer  in  Waters, 
W72-10282  2K 

ENGINEERING  STRUCTURES 

Additives  for  Modifying  the  Frost  Susceptibili- 
ty of  Soils,  Part  1, 
W72-09879  2C 

ENVIRONMENT 

Allocation  in  Space  and  Environmental  Pollu- 
tion, 
W72-10423  6A 

ENVIRONMENTAL  CONTROL 

Columbia  Drainage  and  Levee  District  No.  3, 
Monroe  County,  Illinois  (Draft  Environmental 
Impact  Statement). 
W72-10176  6E 


The  Comprehensive  Basin  Study  on  Wabash 
River,   Illinois,   Indiana  and  Ohio  (Draft  En- 
vironmental Impact  Statement). 
W72-10178  6E 

ENVIRONMENTAL  EFFECTS 

Tallahala  Creek  Lake,  Pascagoula  River  Basin 
Mississippi  (Draft  Environmental  Impact  State- 
ment). 
W72-09897  8D 

Carbon  Hill  Watershed,  Montana  (Draft  En- 
vironmental Impact  Statement). 
W72-09898  8A 

Oil  Pollution  Regulations  (Draft  Environmental 

Impact  Statement). 

W72-09899  5G 

South    Branch,    Rahway    River,    New    Jersey 
Flood  Control  Project,  Rahway,  New  Jersey 
(Draft  Environmental  Impact  Statement). 
W72-09901  8A 

Maintenance  of  the  Newark  Bay,  Hackensack 
and  Passaic  Rivers  Navigation  Project  (Draft 
Environmental  Impact  Statement). 
W  72-09902  4  A 

Great    Lakes    Snow    Redistribution    Research 
Project   (Draft    Environmental    Impact   State- 
ment. 
W72-09903  3B 

Proposed  Water  Treatment  Facilities  for  Foss 
Reservoir,  Oklahoma  (Draft  Environmental  Im- 
pact Statement). 
W72-09904  5F 

Environmental  Law-Landfill  Permit  Require- 

ments-The  Corps  of  Engineers  Does  an  About 

Face  (Zabel  V.  Tabb,  430  F.2d  199  (5th  Cir. 

1970)), 

W  72-09907  4  A 

Navigation    Project,    Mississippi    River,    Fort 

Madison,  Iowa.  Commercial  Boat  Harbor,  Fort 

Madison,   Iowa  (Final  Environmental  Impact 

Statement). 

W72-09916  4A 

Modified  Hackney  Floodway  and  Closure  of 
Mission  Floodway,  Lower  Rio  Grande  Flood 
Control  Project,  Texas  (Final  Environmental 
Impact  Statement). 
W72-09918  4A 

Impact    of     Farm     Animal     Production    and 

Processing  on  the  Total  Environment, 

W  72-09965  5C 

Marine  Transportation  Systems  of  the  Trans- 
Alaskan  Pipeline  System. 
W72-10155  5B 

Perry   County   Drainage   and   Levee   Districts 
Nos.  1,  2,  and  3,  Missouri  (Draft  Environmen- 
tal Impact  Statement). 
W72-10170  6E 

Dust    Abatement    at    Canyon     Ferry    Lake, 
Canyon  Ferry  Unit,  Helena-Great  Falls  Divi- 
sion, Pick-Sloan  Missouri  Basin  Program  Mon- 
tana (Draft  Environmental  Impact  Statement). 
W72-10174  6E 

Sugar  and  Briar  Creeks  Project,  Catawba  River 
Basin,    North    Carolina    and    South    Carolina 
(Draft  Environmental  Impact  Statement). 
W72-10175  6E 


SU-14 


SUBJECT  INDEX 


ERODED  SOILS 


Columbia  Drainage  and  Levee  District  No.  3, 
Monroe  County,  Illinois  (Draft  Environmental 
Impact  Statement). 
W72-10176  6E 

East  Fork  of  Whitewater  River  Watershed,  In- 
diana and  Ohio  (Draft  Environmental  Impact 
Statement). 
W72-10177  6E 

The  Comprehensive  Basin  Study  on  Wabash 
River,   Illinois,   Indiana  and  Ohio  (Draft  En- 
vironmental Impact  Statement). 
W72-10178  6E 

Blue  Springs  Lake,  Little  Blue  River  Lakes, 
Missouri  (Draft  Environmental  Impact  State- 
ment). 
W72-10179  6E 

Central  Arizona  Project,  Arizona-New  Mexico 
(Draft  Environmental  Impact  Statement). 
W72-10180  6E 

Applicant's  Environmental  Statement  for  the 

Blue  Ridge  Project. 

W72-10184  6E 

Legislative   Route   11084,   Section  3,  Cambria 
County,  Pennsyvania  (Draft  Environmental  Im- 
pact Statement). 
W72-10185  6E 

Sun  River  Flood  Control  Project,  Sun  River, 
Great  Falls,  Montana  (Draft  Environmental  Im- 
pact Statement). 
W72-10186  6E 

Trexler  Lake  Project,  Jordan  Creek,  Pennsyl- 
vania (Draft  Environmental  Impact  Statement). 
W72-10187  6E 

The  Oolendy  River  Watershed  Project,  South 
Carolina  (Environmental  Impact  Statement). 
W72-10189  8A 

New    Bedford    and    Fairhaven    Harbor,    Mas- 
sachusetts-Small   Navigation    Project    (Draft 
Environmental  Impact  Statement). 
W72-10191  6E 

Cache  River  Basin  Project,  Arkansas  (Draft 

Environmental  Impact  Statement). 

W72-10192  6E 

Navajo  Project  (Draft  Environmental  Impact 

Statement). 

W72-10193  6E 

Huntington    Canyon    Generating    Station    and 
Transmission  Line  (Draft  Environmental  Im- 
pact Statement). 
W72-10196  6E 

Legal    Devices    for    Accommodating    Water 

Resources    Development    and    Environmental 

Values, 

W72-10324  6E 

ENVIRONMENTAL  ENHANCEMENT 

Environmental   Enhancement   -   San   Antonio 

River  Walk, 

W72-10107  6B 

ENVIRONMENTAL  IMPACT  STATEMENT 

East  Fork  of  Whitewater  River  Watershed,  In- 
diana and  Ohio  (Draft  Environmental  Impact 
Statement). 
W72-10177  6E 


ENVIRONMENTAL  IMPACT  STATEMENTS 

Tallahala  Creek  Lake,  Pascagoula  River  Basin 
Mississippi  (Draft  Environmental  Impact  State- 
ment). 
W72-09897  8D 

Carbon   Hill   Watershed,   Montana   (Draft   En- 
vironmental Impact  Statement). 
W72-09898  8A 

Oil  Pollution  Regulations  (Draft  Environmental 

Impact  Statement). 

W72-09899  5G 

South    Branch,    Rahway    River,    New    Jersey 
Flood  Control  Project,  Rahway,  New  Jersey 
(Draft  Environmental  Impact  Statement). 
W72-09901  8A 

Maintenance  of  the  Newark  Bay,  Hackensack 
and  Passaic   Rivers  Navigation  Project  (Draft 
Environmental  Impact  Statement). 
W72-09902  4A 

Great    Lakes    Snow    Redistribution    Research 
Project   (Draft    Environmental    Impact    State- 
ment. 
W72-09903  3B 

Proposed  Water  Treatment  Facilities  for  Foss 
Reservoir,  Oklahoma  (Draft  Environmental  Im- 
pact Statement). 
W72-09904  5F 

Navigation    Project,    Mississippi    River,    Fort 

Madison,  Iowa.  Commercial  Boat  Harbor,  Fort 

Madison,   Iowa  (Final  Environmental   Impact 

Statement). 

W72-09916  4A 

Modified  Hackney  Floodway  and  Closure  of 
Mission  Floodway,  Lower  Rio  Grande  Flood 
Control  Project,  Texas  (Final  Environmental 
Impact  Statement). 
W72-09918  4A 

Perry   County   Drainage   and   Levee   Districts 
Nos.  1,  2,  and  3,  Missouri  (Draft  Environmen- 
tal Impact  Statement). 
W72-10170  6E 

Dust    Abatement    at    Canyon    Ferry     Lake, 
Canyon  Ferry  Unit,  Helena-Great  Falls  Divi- 
sion, Pick-Sloan  Missouri  Basin  Program  Mon- 
tana (Draft  Environmental  Impact  Statement). 
W72-10174  6E 

Sugar  and  Briar  Creeks  Project,  Catawba  River 
Basin,    North    Carolina    and    South    Carolina 
(Draft  Environmental  Impact  Statement). 
W72-10175  6E 

Columbia  Drainage  and  Levee  District  No.  3, 
Monroe  County,  Illinois  (Draft  Environmental 
Impact  Statement). 
W72-10176  6E 

The  Comprehensive  Basin  Study  on  Wabash 
River,   Illinois,   Indiana  and   Ohio   (Draft  En- 
vironmental Impact  Statement). 
W72-10178  6E 

Central  Arizona  Project,  Arizona-New  Mexico 
(Draft  Environmental  Impact  Statement). 
W72-10180  6E 

Applicant's  Environmental  Statement  for  the 

Blue  Ridge  Project. 

W72-10184  6E 


Legislative  Route   11084,   Section  3,  Cambria 
County,  Pennsyvania  (Draft  Environmental  Im- 
pact Statement). 
W72-10185  6E 

Sun  River  Flood  Control  Project,  Sun  River, 
Great  Falls,  Montana  (Draft  Environmental  Im- 
pact Statement). 
W72-10186  6E 

Trexler  Lake  Project,  Jordan  Creek,  Pennsyl- 
vania (Draft  Environmental  Impact  Statement). 
W72-10187  6E 

The  Oolendy  River  Watershed  Project,  South 
Carolina  (Environmental  Impact  Statement). 
W72-10189  8A 

New    Bedford    and    Fairhaven    Harbor,    Mas- 
sachusetts-Small   Navigation    Project    (Draft 
Environmental  Impact  Statement). 
W72-10191  6E 

Cache   River  Basin   Project,   Arkansas   (Draft 

Environmental  Impact  Statement). 

W72-10192  6E 

Navajo  Project  (Draft  Environmental  Impact 

Statement). 

W72-10193  6E 

Huntington    Canyon    Generating    Station    and 
Transmission  Line  (Draft  Environmental  Im- 
pact Statement). 
W72-10196  6E 

ENVIRONMENTAL  IMPACT  STATEMENTS. 

LITTLE  BLUE  RIVER  (MO) 
Blue  Springs  Lake,  Little  Blue  River  Lakes, 
Missouri  (Draft  Environmental  Impact  State- 
ment). 
W72-10179  6E 

ENZYMATIC  HYDROLYSIS 

Enzyme-Facilitated    Microbial    Decomposition 

of  Cattle  Feedlot  Manure, 

W72-09987  5D 

ENZYMES 

Characteristics    of    Nitrogenase    Activity    in 
Broken  Cell  Preparations  of  the   Blue-Green 
Alga  Gloeocapsa  Sp.  LB  795, 
W72-10081  5C 

Characteristics  of  the  Nitrogenase  System  of 

the  Blue-Green  Alga  Anabaena  cylindrica, 

W 72- 10087  5C 


Arsenic  and  Water  Pollution  Hazard, 
W72-10398 


SB 


EPHEMEROPTERA 

The  Seasonal  Emergence  of  Some  Ephemerop- 

tera  of  a  Stream  in  the  Laurentide  Mountains 

(Canada), 

W72-10167  21 

EQUIPMENT 

Reducing  Hazards  to  People  and  Animals  on 

Reclamation  Canals, 

W72-10127  8A 

Concentration  of  Sludges  by  Gravity  and  Pres- 
sure, 
W  72- 10409  5D 

ERODED  SOILS 

Contents  of  Total  and  Mobile  Trace  Elements 

in  Eroded  Soils  of  the  Lugansk  Region,  (In 

Russian), 

W72-10309  2G 
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EROSION 

Method  and  Apparatus  for  Preventing  Erosion, 
W72-09795  4D 

Quantification  of  Limestone  Erosion  in  Inter- 
tidal,    Subaerial    and    Subsoil    Environments, 
With  Special  Reference  to  Aldabra  Atoll,  Indi- 
an Ocean, 
W72-09860  2J 

Problems    of    the    Dissolution    of    Dolomitic 

Rocks  (Problemes  de  la  Dissolution  des  Roches 

Dolomitiques), 

W  72-09867  2  J 

The  Blue  Waterholes,  Cooleman  Plain,  N.S.W., 

and   the   Problem   of  Karst   Denudation   Rate 

Determination, 

W  72-09869  2  J 

Effect  of  Runoff  on  Corrosion  Intensity  in  the 

Northwestern  Dinaric  Karst, 

W72-09883  2J 

Evidence  of  Early  Stages  in  the  Evolution  of 

the  Derbyshire  Karst, 

W72-09884  2J 

The  Limestone  Bugaboo:  Surface  Lowering  or 
Denudation  or  Amount  of  Solution, 
W72-09886  2J 

Some  Notes  on  Chalk  Erosion  in  Denmark, 
W  72-09887  2J 

The    Use    of   Grasses   for   Dune    Stabilization 
Along  the  Gulf  Coast  with  Initial  Emphasis  on 
the  Texas  Coast, 
W72-10151  2J 

Factor  Analysis  of  Drainage  Basin  Properties: 
Evidence  for  Stream  Abstraction  Accompany- 
ing the  Degradation  of  Relief, 
W72-10280  2J 


EROSION  CONTROL 

W72-09872 


4D 


The  Oolendy  River  Watershed  Project,  South 
Carolina  (Environmental  Impact  Statement). 
W72-10189  8A 

Water  Erosion  of  Soils  in  the  Saratov  Region, 

(In  Russian), 

W72-10312  2J 

ESTUARIES 

Chemical  and  Physical  Characteristics  of  Water 

in  Estuaries  of  Texas,  October  1968-September 
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Basin,    North    Carolina    and    South    Carolina 
(Draft  Environmental  Impact  Statement). 
W72-10175  6E 

Blue  Springs  Lake,  Little  Blue  River  Lakes, 
Missouri   (Draft   Environmental  Impact  State- 
ment). 
W72-10179  6E 

Effect  of  Urban  Expansion  on  Hydrologic  In- 
vestigations, 
W72-10285  4C 

The  Implications  of  the  Net   Fiscal   Benefits 

Criterion  for  Cost  Sharing  in   Flood  Control 

Projects. 

W72-10425  6C 

FLOOD  DAMAGE 

C.  M.  Bott  Furniture  Co.  V.  City  of  Buffalo 
(Municipal  Liability  for  Floods  Created  by  Ice- 
Obstructed  Bridges). 
W72-09912  6E 

FLOOD  FREQUENCY 

Effects  of  Urbanization  on  Annual  Peak  Flow 

Frequency  Analysis, 

W72-10287  4C 

FLOOD  HAZARD  EVALUATION 

Flood     Hazard     Evaluation     Guidelines     for 

Federal  Executive  Agencies. 

W72-09888  6E 


FLOOD  PLAIN  MANAGEMENT 

Flood  Plain  Planning  in  Urban  Areas, 
W72-10105 
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The  Distribution  and  Density  of  the  Brackish 
Water  Clam,  Rangia  cuneata  in  the  Altamaha 
River,  Georgia, 
W72-10438  5C 


FLOOD  PLAINS 

Flood     Hazard     Evaluation     Guidelines     for 

Federal  Executive  Agencies. 

W72-09888  6E 


Flood  Plain  Planning  in  Urban  Areas, 
W72-10105 
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FLOOD  PROTECTION 

Flood     Hazard     Evaluation     Guidelines     for 

Federal  Executive  Agencies. 

W72-09888  6E 

Carbon   Hill   Watershed,   Montana   (Draft   En- 
vironmental Impact  Statement). 
W72-09898  8A 

East  Fork  of  Whitewater  River  Watershed,  In- 
diana and  Ohio  (Draft  Environmental  Impact 
Statement). 
W72-10177  6E 

Blue  Springs  Lake,  Little  Blue  River  Lakes, 
Missouri  (Draft  Environmental  Impact  State- 
ment). 
W72-10179  6E 

Sun  River  Flood  Control  Project,  Sun  River, 
Great  Falls,  Montana  (Draft  Environmental  Im- 
pact Statement). 
W72-10186  6E 

The  Oolendy  River  Watershed  Project,  South 
Carolina  (Environmental  Impact  Statement). 
W72-10189  8A 

FLOODS 

Tennessee   Electric    Power  Co.    V.    Robinson 
(Power  Company's  Liability  for  Opening  Dam 
During  Storm). 
W  72-09909  6E 

C.  M.  Bott  Furniture  Co.  V.  City  of  Buffalo 
(Municipal  Liability  for  Floods  Created  by  Ice- 
Obstructed  Bridges). 
W  72-099 12  6E 

Effect  of  Urban  Expansion  on  Hydrologic  In- 
vestigations, 
W72-10285  4C 

West  Virginia's  Buffalo  Creek  Flood:  A  Study 
of  the  Hydrology  and  Engineering  Geology, 
W72-10353  8B 

FLOODWAYS 

Modified  Hackney  Floodway  and  Closure  of 
Mission  Floodway,  Lower  Rio  Grande  Flood 
Control  Project,  Texas  (Final  Environmental 
Impact  Statement). 
W72-09918  4A 

FLORIDA 

Constitutionality    of    Local   Pollution    Control 

Bill,  (Florida  Attorney  General's  Opinion), 

W  72-09892  6E 

Submerged  Lands,  (Florida  Attorney  General's 

Opinion), 

W72-09893  6E 

The  Production  of  Organic  Detritus  in  a  South 

Florida  Estuary, 

W72-10163  2L 

FLORIDA  SUBMERGED  LANDS  ACT 

Submerged  Lands,  (Florida  Attorney  General's 

Opinion), 

W  72-09893  6E 

FLOTATION 

The  Role  of  Surface  Chemistry  in  the  Removal 
of  Colloidal  Pollutants  by  Microflotation, 
W72-09922  5D 

Recent  Advances  in  Air  Flotation  Technology, 
W72-10218  5D 

FLOTSAM 

Pneumatic  Barrier  System  for  Water  Surfaces, 
W  72-09806  5G 
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FLOW  CHARACTERISTICS 

Flow  Characteristics  of  Maryland  Streams, 
W72-10326  2E 

FLOW  MEASUREMENT 

Flow  Characteristics  of  Maryland  Streams, 
W72-10326  2E 

FLOW  RATES 

Flow  Characteristics  of  Maryland  Streams, 
W72-10326  2E 

Effect  of   Flow   Rate  on   Carbon   Filter  Per- 
formance, 
W72-10363  5F 

FLUORESCENT  DYE 

Optical  Brighteners-A  New  Water  Tracing  Re- 
agent, 
W72-09882  2F 

FLUORIDES 

Method    of   Treating    Industrial   Waste    Water 
without  Contamination  of  the  Environment, 
W72-09817  5D 

FLUOROMETERS 

In  Situ  Fluorometer  Using  A  Synchronous  De- 
tector, 
W72-09816  5A 

FLUOROMETRY 

In  Situ  Fluorometer  Using  A  Synchronous  De- 
tector, 
W72-09816  5A 

FLUSHING  GUTTER 

Manure    Management   in   a   700-Head    Swine- 
Finishing    Building;    Two    Approaches    using 
Renovated  Waste  Water, 
W72-09981  5G 

FOAM  SEPARATION 

The  Role  of  Surface  Chemistry  in  the  Removal 
of  Colloidal  Pollutants  by  Microflotation, 
W72-09922  5D 

FOOD  HABITS 

A  Study  of  the  Food  of  Juvenile  Migrating  Pink 
Shrimp,  Penaeus  duorarum  Burkenroad, 
W72-10159  2L 

FOOD  PROCESSING  INDUSTRY 

The    Use    of    Oxidation    Ponds    for    Poultry 

Processing  Waste  Disposal, 

W72- 10020  5D 

Anaerobic  Digestion  of  Pineapple  Mill  Wastes, 
W72-10213  5D 

Complete  Mix  Activated  Sludge  Treatment  of 

Citrus  Process  Wastes. 

W72-10223  5D 

Trickling  Filter  Treatment  of  Fruit  Processing 

Wastewaters, 

W72-10412  5D 

FOOD  WEBS 

Toxicities  of  Aldrin  and  Dieldrin  to  the  Fresh- 
water Ostracod  Chlamydotheca  Arcuata, 
W72- 10075  5C 

FOODS 

A  Study  of  the  Food  of  Juvenile  Migrating  Pink 
Shrimp,  Penaeus  duorarum  Burkenroad, 
W72-10159  2L 

FORECASTING 

The  Development  of  Forecast  Techniques  for 
Wave  and  Surf  Conditions  Over  the  Bars  in  the 
Columbia  River  Mouth  and  at  the  Entrance  to 
Yaquina  Bay, 
W72-10143  2L 


Forecast  of  Kodiak  Island  Pink  Salmon  Runs 
from  Abundance  of  Juveniles  in  Estuaries, 
W72-10154  81 


FORMIC  ACIDS 

Method  of  Treating  Spent  Pulp  Liquors, 
W72-09798 


FROZEN  SOILS 

Additives  for  Modifying  the  Frost  Susceptibili- 
ty of  Soils,  Part  1, 
W  72-09879  2C 
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FORT  MADISON  (IOWA) 

Navigation    Project,    Mississippi    River,    Fort 

Madison,  Iowa.  Commercial  Boat  Harbor,  Fort 

Madison,   Iowa   (Final  Environmental  Impact 

Statement). 

W72-09916  4A 

FORT  WORTH  (TEX) 
Synthetic     Unit     Hydrograph     Relationships, 
Trinity   River  Tributaries,   Fort  Worth-Dallas 
Urban  Area, 
W72-10290  4C 

FOULING 

Studies  of  the  Use  of  Vertical  Substrates  for 
Improving  Production  of  Pink  Shrimp,  Penaeus 
duorarum  Burkenroad, 
W72-10157  81 

Maintenance  of  Chlorine  Residual  in  the  Dis- 
tribution System, 
W72-10357  5F 

FREE  RESIDUAL  CHLORINE 

Control   of   Free    Residual   Chlorine   by   Am- 
monia tion, 
W72-10364  5F 

FREEZE  DRYING 

Sludge   Dewatering  by  High-Rate  Freezing  at 

Small  Temperature  Differences, 

W72-09831  5D 

FREEZING 

A  Freezing  Core  Method  for  Describing  the 

Vertical     Distribution     of     Sediments     in     a 

Streambed, 

W72-10240  7B 

FRESCON 

A  Field  Trial  With  the  Molluscicide  Frescon  for 
Control   of    Lymnaea    peregra    Mueller,    Snail 
Host  of  Diplostomum  spathaceum  (Rudolphi), 
W72-10060  5C 

FRESHWATER 

Freshwater  Ecology  in  the  Mato  Grosso,  Cen- 
tral Brazil.   II.   Associations  of  Cladocera  in 
Meander  Lakes  of  the  Rio  Suia  Missu, 
W72-10082  5C 

Freshwater  Ecology  in  the  Mato  Grosso,  Cen- 
tral   Brazil.    III.    Associations    of    Rotifera    in 
Meander  Lakes  of  the  Rio  Suia  Missu, 
W72-10083  5C 

FROST  ACTION 

Additives  for  Modifying  the  Frost  Susceptibili- 
ty of  Soils,  Part  1, 
W72-09879  2C 

Frost  Behavior  of  Compacted  Soils, 
W72-10119  8D 

FROST  HEAVING 

Frost  Behavior  of  Compacted  Soils, 
W72-10119  8D 

FROST  PREVENTION 

Additives  for  Modifying  the  Frost  Susceptibili- 
ty of  Soils,  Part  1, 
W72-09879  2C 


Frost  Behavior  of  Compacted  Soils, 
W72-10119 
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Stress-Strain  Behavior  of  Frozen  Fine-grained 

Soils, 

W72-10130  8D 

FRUIT  CROPS 

Anaerobic  Digestion  of  Pineapple  Mill  Wastes, 
W72-10213  5D 

Trickling  Filter  Treatment  of  Fruit  Processing 

Wastewaters, 

W72-10412  5D 

G  A  MING-SIMULATION 
The  River  Basin  Model:  An  Overview. 
W  72- 10307  6A 

The  River  Basin  Model:  Utility  Department. 
W72-10313  6A 

The  River  Basin  Model:  Highway  Department. 
W72-10314  6A 

GAS  CHROMATOGRAPHY 

Determination     of     Dissolved     Oxygen     and 
Nitrogen  in  Water  Using  Gas  Chromatography, 
(In  German), 
W72-09929  5A 

Cleanup  Procedure  for  Water,  Soil,  Animal  and 
Plant  Extracts  for  the  Use  of  Electron-Capture 
Detector  in  the  Gas  Chromatographic  Analysis 
of  Organophosphorous  Insecticide  Residues, 
W72-10066  5A 

Chlorinated  Naphthalenes  in  Pesticide  Analy- 
sis, 
W72-10349  7B 

GASES 

Method  and  Apparatus  for  the   Fail-Safe  In- 
troduction of  a  Bactericidal  Gas  Into  Liquid 
Sewage, 
W  72-098 19  5D 

GEOCHEMISTRY 

Responses  in  the  Chemistry  of  Spring  Waters 
in  the  Oxford  Region  to  Some  Climatic  Varia- 
bles, 
W  72-09866  2F 

An  Accurate  Method  for  Calculating  Saturation 
Levels  of  Ground  Waters  with  Respect  to 
Calcite  and  Dolomite, 
W72-09870  2K 

A     Partial    Geochemical    Study    of    Shallow 
Marine  Sediments,  Cardigan  Bay  (Wales), 
W 72- 10244 

GEOLOGIC  INVESTIGATIONS 

Use  of  Earth  Resources  Surveys  and  Remote 
Sensing  Data  in  Developing  Countries, 
W72-10333  7B 

New  Technology  in  Collecting  and  Analyzing 

Earth  Resource  Data, 

W72-10338 


Data  Analysis, 
W72-10339 
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A  Geologic  Geochemical  and  Sedimentologic 

Study  of  Flathead  Lake,  Montana, 

W72-10433  2H 
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GEOLOGICAL  SURVEYS 

Costs  and  Capabilities  of  Commercially  Availa- 
ble Services  for  the  Reduction,  Analysis,  and 
Interpretation  of  Remote  Sensing  Data, 
W72-10336  7B 

Capabilities  and  Costs  of  Commercially  Availa- 
ble Remote  Sensing  Systems, 
W72-10337  7B 


Data  Storage  and  Dissemination, 
W72-10340 
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Institutional  and  Training  Requirements  for  Ex- 
ploiting Remote  Sensing  in  Developing  Coun- 
tries, 
W72-10341  7B 

A  Geologic  Geochemical  and  Sedimentologic 

Study  of  Flathead  Lake,  Montana, 

W72-10433  2H 

GEOLOGY 

A  Geologic  Geochemical  and  Sedimentologic 

Study  of  Flathead  Lake,  Montana, 

W72-10433  2H 

GEOMORPHOLOGY 

Hypotheses  of  Karst  Landform  Development 

in  Jamaica, 

W72-09862  2J 

Problems    of    the    Dissolution    of    Dolomitic 

Rocks  (Problemes  de  la  Dissolution  des  Roches 

Dolomitiques), 

W72-09867  2J 

Factor  Analysis  of  Drainage  Basin  Properties: 
Evidence  for  Stream  Abstraction  Accompany- 
ing the  Degradation  of  Relief, 
W72- 10280  2  J 

GEOPHYSICS 

A  Geologic  Geochemical  and  Sedimentologic 

Study  of  Flathead  Lake,  Montana, 

W72-10433  2H 

GEORGIA 

Bass  Canning  Co.  V.  MacDougald  Construction 
Co.  (Liability  of  City  and  Contractor  for  Im- 
proper Construction  of  Storm  Drains). 
W72-09911  6E 

The  Shad  Fishery  of  the  Altamaha  River,  Geor- 
gia, 
W72-10437  5C 

The  Distribution  and  Density  of  the  Brackish 
Water  Clam,  Rangia  cuneata  in  the  Altamaha 
River,  Georgia, 
W72-10438  5C 

GERMINATION 

Effect  of  Different  Osmotica  on  Germination 
of  Alkali  Sacaton  (Sporobolus  airoides  Torr.) 
At  Various  Moisture  Stresses, 
W72-09927  21 

GLACIAL  GEOMORPHOLOGY 

Glacier     of     Kazakhstan     (Rezhim     lednikov 

Kazakhstana). 

W72- 10298  2C 

Orography  and  Present-Day  Glaciation  in  the 
Bayankol  River  Basin  in  Southeast  Kazakhstan 
(Osnovnyye  cherty  orografii  i  sovremennogo 
oledeneniya  basseyna  r.  Bayankol  na  yugo- 
vostoke  Kazakhstana), 
W72-10302  2C 


GLACIAL  MORPHOMETRY 

Orography  and  Present-Day  Glaciation  in  the 
Bayankol  River  Basin  in  Southeast  Kazakhstan 
(Osnovnyye  cherty  orografii  i  sovremennogo 
oledeneniya  basseyna  r.  Bayankol  na  yugo- 
vostoke  Kazakhstana), 
W72-10302  2C 

GLACIAL  SEDIMENTS 
Late  Wisconsinian,  Ice-wedge  Polygons  Near 
Kitchener,  Ontario,  Canada, 
W72-09858  2J 

GLACIATION 

Late  Wisconsinian,  Ice-wedge  Polygons  Near 

Kitchener,  Ontario,  Canada, 

W72-09858  2J 

Glacier     of     Kazakhstan     (Rezhim     lednikov 

Kazakhstana). 

W72- 10298  2C 

Orography  and  Present-Day  Glaciation  in  the 
Bayankol  River  Basin  in  Southeast  Kazakhstan 
(Osnovnyye  cherty  orografii  i  sovremennogo 
oledeneniya  basseyna  r.  Bayankol  na  yugo- 
vostoke  Kazakhstana), 
W72-10302  2C 

GLACIER  MASS  BALANCE 

Meteorological  and  Glaciohydrological  Obser- 
vations on  the  Central  Tuyuksu  Glacier 
(Meteorologicheskiye  i  nekotoryye  glyat- 
siogidrologicheskiye  nablyudeniya  na  Tsentral'- 
nom  Tuyuksuyskom  lednike), 
W72-10299  2C 

GLACIER  MASS  BUDGET 
Glacier     of     Kazakhstan     (Rezhim     lednikov 
Kazakhstana). 
W72-10298  2C 

Effects    of    Climatic    Factors    on    Hydrologic 
Budget        of        Glaciers        (Klimaticheskaya 
obuslovlennost'gidrologicheskogo  rezhima  led- 
nikov), 
W72-10300  2C 

Investigations  of  Meteorological  and  Radiation 
Conditions  of  Melting  in  the  Accumulation 
Zone  of  the  Central  Tuyuksu  Glacier  (Iss- 
ledovaniya  meteo-radiatsionnykh  usloviy 
tayaniya  v  oblasti  akkumulyatsii  lednika  Tsen- 
tral'nogo  Tuyuksuys  kogo), 
W72-10301  2C 

GLACIER  NOURISHMENT 

Results  of  a  Decade  of  Observations  of  At- 
mospheric Precipitation  in  Glacial  and  Nival 
Areas  of  the  Zailiski  Ala  Tau  (Nekotoryye 
rezul'taty  desyatiletnikh  nablyudeniy  za  at- 
mosfernymi  osadkami  v  glyatsial'no-nival'noy 
zone  Zailiyskogo  Alatau), 
W72-10303  2B 

GLACIER  RUNOFF 

Meteorological  and  Glaciohydrological  Obser- 
vations on  the  Central  Tuyuksu  Glacier 
(Meteorologicheskiye  i  nekotoryye  glyat- 
siogidrologicheskiye  nablyudeniya  na  Tsentral'- 
nom  Tuyuksuyskom  lednike), 
W72-10299  2C 

GLACIER  TYPES 

Orography  and  Present-Day  Glaciation  in  the 
Bayankol  River  Basin  in  Southeast  Kazakhstan 
(Osnovnyye  cherty  orografii  i  sovremennogo 
oledeneniya  basseyna  r.  Bayankol  na  yugo- 
vostoke  Kazakhstana), 
W72- 10302  2C 


GLACIER  WASTAGE 
Meteorological  and  Glaciohydrological  Obser- 
vations on  the  Central  Tuyuksu  Glacier 
(Meteorologicheskiye  i  nekotoryye  glyat- 
siogidrologicheskiye  nablyudeniya  na  Tsentral- 
nom  Tuyuksuyskom  lednike), 
W 72- 10299  2C 

GLACIERS 

Glacier     of     Kazakhstan     (Rezhim     lednikov 

Kazakhstana). 

W 72- 10298  2C 

Meteorological  and  Glaciohydrological  Obser- 
vations on  the  Central  Tuyuksu  Glacier 
(Meteorologicheskiye  i  nekotoryye  glyat- 
siogidrologicheskiye  nablyudeniya  na  Tsentral'- 
nom  Tuyuksuyskom  lednike), 
W72-10299  2C 

Effects    of    Climatic    Factors    on    Hydrologic 
Budget        of        Glaciers        (Klimaticheskaya 
obuslovlennost'gidrologicheskogo  rezhima  led- 
nikov), 
W72-10300  2C 

Investigations  of  Meteorological  and  Radiation 
Conditions  of  Melting  in  the  Accumulation 
Zone  of  the  Central  Tuyuksu  Glacier  (Iss- 
ledovaniya  meteo-radiatsionnykh  usloviy 
tayaniya  v  oblasti  akkumulyatsii  lednika  Tsen- 
tral'nogo  Tuyuksuys  kogo), 
W72-10301  2C 

Orography  and  Present-Day  Glaciation  in  the 
Bayankol  River  Basin  in  Southeast  Kazakhstan 
(Osnovnyye  cherty  orografii  i  sovremennogo 
oledeneniya  basseyna  r.  Bayankol  na  yugo- 
vostoke  Kazakhstana), 
W 72- 10302  2C 

Results  of  a  Decade  of  Observations  of  At- 
mospheric Precipitation  in  Glacial  and  Nival 
Areas  of  the  Zailiski  Ala  Tau  (Nekotoryye 
rezul'taty  desyatiletnikh  nablyudeniy  za  at- 
mosfernymi  osadkami  v  glyatsial'no-nival'noy 
zone  Zailiyskogo  Alatau), 
W72-10303  2B 

GLACIOHYDROLOGY 

Glacier     of     Kazakhstan     (Rezhim     lednikov 

Kazakhstana). 

W 72- 10298  2C 

Meteorological  and  Glaciohydrological  Obser- 
vations on  the  Central  Tuyuksu  Glacier 
(Meteorologicheskiye  i  nekotoryye  glyat- 
siogidrologicheskiye  nablyudeniya  na  Tsentral'- 
nom  Tuyuksuyskom  lednike), 
W 72- 10299  2C 

Effects    of    Climatic    Factors    on    Hydrologic 
Budget        of        Glaciers        (Klimaticheskaya 
obuslovlennost'gidrologicheskogo  rezhima  led- 
nikov), 
W72-10300  2C 

GLACIOLOGY 

Orography  and  Present-Day  Glaciation  in  the 
Bayankol  River  Basin  in  Southeast  Kazakhstan 
(Osnovnyye  cherty  orografii  i  sovremennogo 
oledeneniya  basseyna  r.  Bayankol  na  yugo- 
vostoke  Kazakhstana), 
W72-10302  2C 

GLEYSOLS 

Relationship  Between  Water  Table  Levels  and 
Type  of  Mottles  in  Four  Ontario  Gleysols, 
W72-10395  2G 
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GLOEOCAPSA 

Characteristics    of    Nitrogenase    Activity    in 
Broken  Cell  Preparations   of   the   Blue-Green 
Alga  Gloeocapsa  Sp.  LB  795, 
W72-10081  5C 


GOVERNMENT  FINANCE 

Aid  for  Wastewater  Collection  Systems, 
W72-10391 
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GOVERNMENT  SERVICES 

The  Relationship  of  Economic  Environment  to 
Local    Government     Activities,     Cumberland 
County,  Pennsylvania, 
W72-10424  6E 


GOVERNMENTAL  PROCESSES 

The  River  Basin  Model:  Utility  Department. 
W72-10313 
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The  River  Basin  Model:  Highway  Department. 
W72-10314  6A 

GRAB  SAMPLERS 

Comparison    of   a   Grab    Sampler   and    Large 

Volume  Corer, 

W72-10249  7B 

GRAIN  SORGHUM 

Crop  Production  and  Soil  Analyses  as  Affected 
by  Applications  of  Cattle  Feedlot  Waste, 
W72-10004  5D 

GRAM-NEGATIVE  BACTERIA 

Disease  Due  to  'Nonpathogenic'  Bacteria, 
W72- 10368 


GRANTS 

Aid  for  Wastewater  Collection  Systems, 
W72-10391 
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GRASSES 

The   Use   of   Grasses   for   Dune   Stabilization 
Along  the  Gulf  Coast  with  Initial  Emphasis  on 
the  Texas  Coast, 
W72-10151  2J 

The  Production  of  Organic  Detritus  in  a  South 

Florida  Estuary, 

W72-10163  2L 

Survey     of     Macrophyte     Resources     in     the 

Coastal  Waters  of  Alaska, 

W72-10165  2L 

GRAVITY 

Sewage  Treatment  System, 

W72-09821  5D 

GRAVITY  STUDIES 

A  Geologic  Geochemical  and  Sedimentologic 

Study  of  Flathead  Lake,  Montana, 

W72-10433  2H 

GRAZING 

Effects  of  Cultural  Changes  on  Makara  Experi- 
mental Basin:  Hydrological  and  Agricultural 
Production  Effects  of  Two  Levels  of  Grazing 
on  Unimproved  and  Improved  small 
Catchments, 
W  72-09878  4C 

Beef  Cattle  Production  Along  the  Gulf  Coast, 
W72- 10048  6B 

GREAT  CENTRAL  LAKE  (CANADA) 

The  Fertilization  of  Great  Central  Lake.  I.  Ef- 
fect of  Primary  Production, 
W  72- 10093  5C 
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Oil  Pollution  Regulations  (Draft  Environmental 

Impact  Statement). 

W72-09899  5G 

Maintenance  of  the  Newark  Bay,  Hackensack 
and  Passaic  Rivers  Navigation  Project  (Draft 
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NEWFOUNDLAND 

Pollution  of  a  Stream  in  Newfoundland:   Ef- 
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Airphoto  Analysis  of  Ocean  Outfall  Dispersion, 
W72-10146  5A 
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Nitrate  Removal  from  Sewage, 
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Method   of  Treating   Industrial   Waste   Water 
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Fauna  of  Brashears  Creek,  Spencer  and  Shelby 
Counties,  Kentucky, 
W72-10243  2K 


On    Routine    Colorimetric    Determination    of 

Trace  Nitrates,  by  Brucine,  in  the  Presence  of 
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Wastes, 

W72-10016  5D 
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Nitrilotriacetic  Acid:  A  Literature  Survey, 
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Treatment  of  an  Aqueous  Waste  Stream  from  a 
Hydrocarbon  Conversion  Plant  with  Continu- 
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(In  German), 
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OPERATION  AND  MAINTENANCE 

Design  and  Operation  of  the  Works  of  the  Bas- 
ingstoke Department  of  Water  Pollution  Con- 
trol, 
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W72-09820  5D 
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Canyon  Ferry  Unit,  Helena-Great  Falls  Divi- 
sion, Pick-Sloan  Missouri  Basin  Program  Mon- 
tana (Draft  Environmental  Impact  Statement). 
W72-10174  6E 

Central  Arizona  Project,  Arizona-New  Mexico 
(Draft  Environmental  Impact  Statement). 
W72-10180  6E 

Navajo  Project  (Draft  Environmental  Impact 

Statement). 

W72-10193  6E 

BUREAU  OF  SPORT  FISHERIES  AND 
WILDLIFE,  LA  CROSSE,  WIS.  FISH  CONTROL 
LAB. 

The  Half-Life  of  Biological  Activity  of  Anti- 
mycin  Determined  by  Fish  Bioassay, 
W72-10206  5C 

BUREAU  OF  SPORT  FISHERIES  AND 
WILDLIFE  SACRAMENTO,  CALIF.  DIV.  OF 
RIVER  BASIN  STUDIES. 

Correlation  of  DDT  and  Lipid  Levels  for  Cer- 
tain San  Francisco  Bay  Fish, 
W72-10203  5C 

CALGON  CORP.,  PITSBURGH,  PA. 

(ASSIGNEE). 
Cyanide  Removal, 
W72-09807  5G 

CALGON  CORP.,  PITTSBURGH,  PA. 
FILTRASORB  DIV. 

Tertiary  Treatment  of  Combined  Wastewater, 
W72-09845  5D 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Feedlot  Manure  Management  in  a  Desert  Cli- 
mate, 
W72-09955  5D 

CALIFORNIA  UNIV.,  DAVIS.  DEPT.  OF  CIVIL 
ENGINEERING. 

Use  of  the  TbOD  Test  With  Colloidal  Waste- 
Waters, 
W72-10209  5D 

CALIFORNIA  UNIV.,  LOS  ANGELES. 
GRADUATE  SCHOOL  OF  MANAGEMENT. 

Economics  of  Water  Quality  and  Wastewater 

Control, 

W72-10426  5G 


CALIFORNIA  UNIV.,  LOS  ANGELES.  LAB.  OF 
NUCLEAR  MEDICINE  AND  RADIATION 
BIOLOGY. 

A     Precipitation     Estimation     Technique     for 
Developing   Ioshyets  in   an   Arid   Area   Using 
Vegetation  and  Topographic  Parameters, 
W72-10246  2B 

CALIFORNIA  UNIV.,  RIVERSIDE.  DEPT.  OF 
SOIL  SCIENCE  AND  AGRICULTURAL 
ENGINEERING. 

Fate  of  Inorganic  Forms  of  N  and  Salt  from 
Land-Disposed  Manures  from  Dairies, 
W72-10008  5B 

CALIFORNIA  UNIV.,  RIVERSIDE.  DEPT.  OF 
SOILS  AND  PLANT  NUTRITION. 

W72-09872  4D 

The  Stability  of  Water  Under  Tension  in  the 

Xylem, 

W72-09939  21 

CALIFORNIA  UNIV.,  SAN  DIEGO,  LA  JOLLA. 
SCHOOL  OF  MEDICINE. 

Photoperiodic    Activity    Changes    in    Juvenile 
Sockeye  Salmon  (Oncoryhynchus  nerka), 
W72-10207  21 

CAMBRIDGE  WATER  DEPT.,  MASS. 

A  Study  of  Sludge  at  Water  Purification  Plants 

in  New  England, 

W72-10135  5F 

CAMP,  DRESSER  AND  MCKEE,  BOSTON, 

MASS. 

Generalized    Equations    for    Critical    Oxygen 
Deficit, 

W72-10221  5A 

CANTERBURY  UNIV.,  CHRISTCHURCH  (NEW 
ZEALAND).  DEPT.  OF  GEOGRAPHY. 

Computation  Model  for  Radiative  Fluxes. 
W72-09876  2A 

CENTRAL  MARINE  FISHERIES  RESEARCH 
INST.,  MANDAPAM  (INDIA). 

An  Incidence  of  Fish  Mortality  in  Athankarai 

Estuary  Near  Mandapam, 

W72-10204  5C 

CENTRAL  SOIL  SALINITY  RESEARCH  INST., 
KARNAL  (INDIA). 

Seasonal  Variations  in  the  Salt  Composition  of 
Some  Saline  Water-irrigated  Soils  of  Western 
Rajasthan:  I.  Effect  of  Rainfall, 
W72-10369  2G 

CENTRE  D'ETUDE  DE  L'ENERGIE 
NUCLEAIRE,  MOL  (BELGIUM). 
LABORATOIRES. 

Kinetics  of  the  Direct  Uptake  of  Ca  and  Sr 
Ions  From  Water  by  Freshwater  Gastropods, 
Influence  of  Temperature, 
W 72- 10070  5C 

CEREBRO-DYNAMICS,  INC.,  OKLAHOMA 

CITY,  OKLA.  (ASSIGNEE). 

Method  and  Apparatus  for  Confining  and  Col- 
lecting Oil  Leakage, 
W  72-09794  5G 

CESKOSLOVENSKA  AKADEMIE  VED,  BRNO. 
GEOGRAFICKY  USTAV. 

Solution   Intensity   on   Various   Types   of  Cal- 
careous Rocks  in  Czechoslovakia, 
W72-09861  2K 

CHAMBERS  COUNTY,  ANAHUAC,  TEX. 

Waterfowl  Management  and  Harvesting, 
W72-10045  4C 
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CHEMSPEC,  BOMBAY  (INDIA). 
Oxygen  Theory  in  Biological  Treatment  Plant 
Design, 
W72-10413  5D 

CHICAGO  BRIDGE  AND  IRON  CO.,  AURORA, 

ILL.  (ASSIGNEE). 
Complete  Mix  Sewage  Treatment  System, 
W72-09811  5D 

CHRIST'S  COLL.,  LIVERPOOL  (ENGLAND). 

Responses  in  the  Chemistry  of  Spring  Waters 
in  the  Oxford  Region  to  Some  Climatic  Varia- 
bles, 
W72-09866  2F 

CITY  OF  HOPE  NATIONAL  MEDICAL 
CENTER,  DUARTE,  CALIF. 

Marine  Fouling  Organisms:  Natural  Attractants 

and  Repellents, 

W72-10059  5C 

CLARKSON  COLL.  OF  TECHNOLOGY, 
POTSDAM,  N.Y. 

The  Role  of  Surface  Chemistry  in  the  Removal 
of  Colloidal  Pollutants  by  Microflotation, 
W72-09922  5D 

CLEMSON  UNIV.,  S.C.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Low-Volume,  Surface-Layer,  Aeration-Condi- 
tioned Manure  Storage, 
W72-10018  5D 

COAST  GUARD,  WASHINGTON,  D.C. 

Oil  Pollution  Regulations  (Draft  Environmental 

Impact  Statement). 

W72-09899  5G 

Marine  Transportation  Systems  of  the  Trans- 
Alaskan  Pipeline  System. 
W72-10155  5B 

COLD  REGIONS  RESEARCH  AND 
ENGINEERING  LAB., 

Additives  for  Modifying  the  Frost  Susceptibili- 
ty of  Soils,  Part  1, 
W72-09879  2C 

COLGATE-PALMOLIVE  CO., 
JEFFERSONVILLE,  IND. 

Development   and   Operation   of   an   Aeration 

Waste  Treatment  Plant, 

W72-09850  5D 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  GEOLOGY;  AND  COLORADO 
STATE  UNIV.,  FORT  COLLINS. 
ENGINEERING  RESEARCH  CENTER. 

Variability  of  River  Patterns, 

W72-10348  2J 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  MICROBIOLOGY. 

Enzyme-Facilitated    Microbial    Decomposition 

of  Cattle  Feedlot  Manure, 

W72-09987  5D 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 
DEPT.  OF  RECREATION  RESOURCES. 

Classifying  Water  Bodies, 

W72-10321  6A 

COMITATO  NAZIONALE  PER  L'ENERGIA 
NUCLEARE,  CASACCIA  (ITALY). 
LABORATORIO  RADIOATTIVITA 
AMBIENTALE. 

On  Cs-134  in  Rainwater  from  1960  to  1969, 
W72-09873  5B 

COMMITTEE  ON  MERCHANT  MARINE  AND 
FISHERIES  (U.S.  HOUSE).  SUBCOMMITTEE 
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ON  COAST  GUARD,  COAST  AND  GEODETIC 
SURVEY,  AND  NAVIGATION. 

Port  and  Harbor  Safety. 

W72-10171  6E 

COMMITTEE  ON  PUBLIC  WORKS  (U.  S. 
SENATE).  SUBCOMMITTEE  ON  FLOOD 
CONTROL  •  RIVERS  AND  HARBORS. 

Coastal  Zone  Management. 

W72-10194  6E 

COMMONWEALTH  SCIENIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
DENILIQUIN,  AUSTRALIA.  DIV.  OF  PLANT 
INDUSTRY. 

Water  Movement  in  Unsaturated  Soils  as  In- 
fluenced by  Gypsum, 
W72-10325  2G 

COMMONWEALTH  SCIENTD7IC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
DARWIN  (AUSTRALIA).  COASTAL  PLAINS 
RESEARCH  STATION. 

Flooded   Rice   Soils  of  Northern   Australia:   I. 

Changes  in  Salinity, 

W72-10350  2G 

Flooded  Rice  Soils  of  Northern  Australia:  II. 

Chemical  Profiles, 

W72-10351  2G 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
FLOREAT  PARK  (AUSTRALIA).  DIV.  OF 
PLANT  INDUSTRY. 

Water   Repellence   in   Sandy   Soils   of   South- 
western Australia:  II.  Some  Chemical  Charac- 
teristics of  the  Hydrophobic  Skins, 
W72-10354  2G 

CONGRESS,  WASHINGTON,  D.C;  AND 
COMMITTEE  ON  COMMERCE  (U.S.  SENATE). 

National   Coastal   Zone    Management   Act   of 

1972. 

W72-09891  6E 

CONGRESS,  WASHINGTON,  D.C,  AND; 

COMMITTEE  ON  INTERIOR  AND  INSULAR 

AFFAIRS  (U.S.  SENATE). 

Environmental  Constraints  and  the  Generation 
of  Nuclear  Electric  Power:  The  Aftermath  of 
the  Court  Decision  on  Calvert  Cliffs,  Part  1. 
W72-10168  6E 

Environmental  Constraints  and  the  Generation 
of  Nuclear  Electric  Power:  The  Aftermath  of 
the  Court  Decision  on  Calvert  Cliffs,  Part  2. 
W72-10169  6E 

CONGRESS,  WASHINGTON,  D.C;  AND 
HOUSE,  WASHINGTON,  D.C. 

Oil  Dumping  by  U.S.  Navy. 

W72-09890  5G 

Representative  Vander  Jagt  Offers  Antiwater 
Pollution  Amendments  to  H.R.  11896, 
W72-09908  6E 

CONGRESS,  WASHINGTON,  D.C;  AND 
SENATE,  WASHINGTON,  D.C. 

Marine    Environment    and    Pollution    Control, 

The  Future  of  the  Sea, 

W72-09895  6E 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 

Stomatal   Movements,    Frequencies,   and    Re- 
sistances in  Two  Maize  Varieties  Differing  in 
Photosynthetic  Capacity, 
W72-09938  3F 


CONNECTICUT  DEPT.  OF  HEALTH, 
HARTFORD. 

Problems  in  Disposal  of  Sludge  and  Washwater 
for  Connecticut  Water  Filtration  Plants, 
W72-10138  5F 


CONNECTICUT  UNIV.,  STORRS. 

Prefabricated  Subsurface  Drains, 
W72-10U5 
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CONNECTICUT  UNIV.,  STORRS. 
BIOLOGICAL  SCIENCES  GROUP. 

A  Microbiological  Survey  in  Lake  Erie  Near 

Cleveland,  Ohio, 

W 72- 10076  5C 

CONSIGLIO  NAZIONALE  DELLE  RICERCHE, 
ROME  (ITALY).  CENTRO  NUCLEAZIONE 
AEROSOLI. 

On    Routine    Colorimetric    Determination    of 

Trace  Nitrates,  by  Brucine,  in  the  Presence  of 

Chloride, 

W72-10328  5A 

CONTINENTAL  CAN  CO.,  INC.,  HODGE,  LA. 

Color  Removal  From  Paper  Mill  Waste, 
W72-10410  5D 

CONTINENTAL  OIL  CO.,  BILLINGS,  MONT. 

Treat      Hydrocarbon      Processing      Industrial 

Wastes  with  Bugs, 

W72-09837  5D 

CONTROL  SYSTEMS  RESEARCH,  INC., 
ARLINGTON,  VA. 

Analysis  and  Summary  of  Reports  and  Data 

from    the    Freeport,    Texas,    Test   Bed    Plant 

(1961-1969), 

W  72-09923  3  A 

COPENHAGEN  UNIV.  (DENMARK). 

A  New  Method  for  the  Treatment  of  Municipal 

Wastewater, 

W72-09830  5D 

CORNELL,  HOWLAND,  HAYES  AND 
MERRYFIELD/HILL,  CORVALLIS,  OREG. 

Capital  and  Operating  Costs--AWT, 
W72-10386  5D 

CORNELL  UNIV.,  ITHACA,  N.Y.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

An  Oxidation  Ditch  for  the  Handling  and  Treat- 
ment of  Poultry  Wastes, 
W  72-09999  5D 

CORNELL  UNIV.,  ITHACA,  N.Y.  DEPT.  OF 
ANIMAL  SCIENCE. 

Nutritive  Value  of  Chicken  Manure  for  Cattle, 
W72-10024  5G 

CORNELL  UNIV.,  ITHACA,  N.Y.  SECTION  ON 
ECOLOGY  AND  SYSTEMS. 

Acid  Rain, 

W72-10261  5B 

CORPS  OF  ENGINEERS,  HONOLULU, 
HAWAII. 

Urban     Hydrology    Consideration,     State    of 

Hawaii, 

W 72- 10295  4C 

CORPS  OF  ENGINEERS,  OMAHA,  NEBR. 
MISSOURI  RIVER  DIV. 

Discussion     of     Some     Aspects     of     Urban 

Hydrology  Methodology, 

W72-10291  4C 

CORPS  OF  ENGINEERS,  PORTLAND,  OREG. 
NORTH  PACD7IC  DIV. 

The  Holey  Gates, 

W72-10114  81 
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CORPS  OF  ENGINEERS,  WALTHAM,  MASS. 
NEW  ENGLAND  DIV. 

New    Bedford    and    Fairhaven    Harbor,    Mas- 
sachusetts-Small   Navigation    Project    (Draft 
Environmental  Impact  Statement). 
W72-10191  6E 

Effect  of  Urban  Expansion  on  Hydrologic  In- 
vestigations, 
W72-10285  4C 

COUNCIL  FOR  SCIENTIFIC  AND  INDUSTRIAL 
RESEARCH,  GRAHAMSTOWN  (SOUTH 
AFRICA). 

The  Effects  of  Silt  and  Sand  on  the  Inver- 
tebrate Fauna  of  Streams  and  Rivers, 
W72-10071  5C 

DALHOUSIE  UNIV.,  HALIFAX  (NOVA 
SCOTIA).  DEPT.  OF  OCEANOGRAPHY. 

The  Control  of  Seawater  pH  by  Ion  Pairing, 
W72-10258  2K 

DALLAS  WATER  UTILITIES  DEPT.,  TEX. 

Perspectives  in  Urban  Water  Management, 
W72-10101  6B 

DAVIS,  GRAHAM  AND  STUBBS,  DENVER, 
COLO. 

Legal    Devices    for    Accommodating    Water 

Resources    Development    and    Environmental 

Values, 

W72-10324  6E 

DENVER  UNIV.,  COLO.  DEPT.  OF  CHEMICAL 
ENGINEERING. 

Sludge  Dewatering  by  High-Rate  Freezing  at 

Small  Temperature  Differences, 

W72-09831  5D 

DEPARTMENT  OF  AGRICULTURE, 
ABBOTSFORD  (BRITISH  COLUMBIA). 

Design,  Installation  and  Biological  Assessment 
of  a  Pasveer  Oxidation  Ditch  on  a  Large  British 
Columbia  Swine  Farm, 
W72-10000  5D 

DEPARTMENT  OF  AGRICULTURE, 
EDMONTON  (ALBERTA).  SOIL  RESEARCH 
INST. 

Relationship  Between  Water  Table  Levels  and 
Type  of  Mottles  in  Four  Ontario  Gleysols, 
W72-10395  2G 

DEPARTMENT  OF  AGRICULTURE,  OTTAWA 
(ONTARIO).  ENGINEERING  RESEARCH 
SERVICE. 

A  Land  Recycling  Liquid  Manure  System  for  a 

Large-Scale  Confinement  Operation  in  a  Cold 

Climate, 

W72-09950  5D 

DEPARTMENT  OF  AGRICULTURE, 
WASHINGTON,  D.C. 

Animal  Wastes  and  America  the  Beautiful, 
W72-09941  5G 

DEPARTMENT  OF  AGRICULTURE, 
WATKINSVILLE,  GA. 

Recycling  Broiler  House  Litter  on  Tall  Fescue 
Pastures  at  Disposal  Rates  and   Evidence  of 
Beef  Cow  Health  Problems, 
W72-10031  5G 

DEPARTMENT  OF  ENERGY,  MINES  AND 
RESOURCES,  BURLINGTON  (ONTARIO). 
CANADA  CENTRE  FOR  INLAND  WATERS. 

The  Distribution  of  Mercury  in  the  Sediments 

of  Lake  Ontario, 

W72-09859  5B 


Puip  Mill  Lignin  in  Continuous  Petroleum  Fer- 
mentation, 
W72-10214  5D 

DEPARTMENT  OF  HOUSING  AND  URBAN 
DEVELOPMENT,  FORT  WORTH,  TEX. 
REGION  VI. 

Proposed  Water  Treatment  Facilities  for  Foss 
Reservoir,  Oklahoma  (Draft  Environmental  Im- 
pact Statement). 
W72-09904  5F 

DEPARTMENT  OF  STATE,  WASHINGTON, 
D.C. 

International     Law     and     the     Oceans,     The 

Seabeds, 

W72-09894  6E 

DEPARTMENT  OF  THE  INTERIOR, 
WASHINGTON,  D.C. 

Industrial  Waste  Treatment  in  the  USA  Today, 
W72-09835  5D 

DEPARTMENT  OF  THE  INTERIOR, 
WASHINGTON,  D.  C;  AND  DEPARTMENT  OF 
TRANSPORTATION,  WASHINGTON,  D.  C.j 
AND  DEPARTMENT  OF  AGRICULTURE, 
WASHINGTON,  D.  C. 
Huntington    Canyon    Generating    Station    and 
Transmission   Line   (Draft   Environmental   Im- 
pact Statement). 
W72-10196  6E 

DEPARTMENT  OF  THE  INTERIOR, 
WASHINGTON,  D.C;  AND  SECRETARY  OF 
THE  INTERIOR,  WASHINGTON,  D.C. 

(ASSIGNEE). 

Hot    Brine    Seeding    Technique    to    Increase 

Flashing     Efficiencies     in     Multistage     Flash 

Evaporators, 

W72-09812  3A 

DISTRICT  OF  COLUMBIA  DEPT.  OF 
HIGHWAYS  AND  TRAFFIC,  WASHINGTON. 
MATERIALS  DEVELOPMENT  AND 
RESEARCH  DIV. 

Storm  Water  Runoff  from  an  Urban  Highway 

Drainage  System, 

W72-10342  4C 

DISTRICT  OF  COLUMBIA  DEPT.  OF 
SANITARY  ENGINEERING,  WASHINGTON. 
BUREAU  OF  WATER  SERVICES. 

Cleaning  Water  Mains  with  Foam  Plugs, 
W72-10381  5F 

DISTRICT  OF  COLUMBIA  DEPT.  OF 
SANITARY  ENGINEERING,  WASHINGTON. 
WATER  POLLUTION  CONTROL  PLANT. 

Polymer  Aids  in  Dewatering  and  Elutriation, 
W72- 10400  5D 

DOW  CHEMICAL  CO.,  FREEPORT,  TEX. 

Coastal  Industrial  Development, 

W72-10047  5C 

DREXEL  UNIV.,  PHILADELPHIA,  PA.  DEPT. 
OF  CHEMICAL  ENGINEERING. 

Through-Circulation  Drying  of  Manure  in  Su- 
perheated Steam, 
W72-09991  5D 

DREXEL  UNIV.,  PHILADELPHIA,  PA.  DEPT. 
OF  CHEMISTRY;  AND  DREXEL  UNIV., 
PHILADELPHIA,  PA.  DEPT.  OF  BIOLOGY. 

Detecting  Taste  and  Odor  in  Drinking  Water, 
W72-10372  5F 


DU  PONT  DE  NEMOURS  (E.  I.)  AND  CO., 
EDGE  MOOR,  DEL. 

Barging  Industrial  Liquid  Wastes  to  Sea, 

W 72- 10406  5E 

DUNDEE  UNIV.  (SCOTLAND).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Characteristics  of  the  Nitrogenase  System  of 

the  Blue-Green  Alga  Anabaena  cylindrica, 

W 72- 10087  5C 

EAST  CAROLINA  UNIV.,  GREENVILLE.  N.C. 
DEPT.  OF  BIOLOGY. 

Photosynthesis  and  Respiration  in  Myriophyl- 

lum  Spicatum  L.  as  Related  to  Salinity, 

W 72- 10091  5C 

ECODYNE  CORP.,  LENEXA,  KANS.  SMITH 
AND  LOVELESS  DIV. 

Concentration  of  Sludges  by  Gravity  and  Pres- 
sure, 
W72-10409  5D 

ECONOMIC  RESEARCH  SERVICE, 
WASHINGTON,  D.C.  FARM  PRODUCTION 
ECONOMICS  DIV. 

Origins    and    Implications    of    Environmental 

Quality     Standards     for     Animal     Production 

Firms, 

W72-09967  5G 

EIDGENOESSISCHE  TECHNISCHE 
HOCHSCHULE,  KASTIENBAUM 
(SWITZERLAND).  HYDROBIOLOGY  LAB. 

On  the  Question  of  the  Introduction  of  Purified 

Waste  Water  in  Lakes, 

W72-09836  5C 

The  Local  Effect  of  a  Punctate  Waste  Water 
Loading  of  a  Standing  Body  of  Water;  a  Direct 
Determination  of  the  Growth  Limiting  Effect 
of  Phosphorus  in  Lake  Lucerne, 
W  72- 10205  5C 

ELECTRO  RUST-PROOFING  CORP., 
BELLEVILLE,  N.J. 

Control  of  Corrosion  in  Water  Systems, 
W72-10376  5F 

ENVIROMETRICS,  INC.,  WASHINGTON,  D.C. 

The  River  Basin  Model:  An  Overview. 

W  72- 10307  6A 

The  River  Basin  Model:  Utility  Department. 
W72-10313  6A 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OHIO.  ADVANCED  WASTE 
TREATMENT  RESEARCH  LAB. 

Cost  to  the  Consumer  for  Collection  and  Treat- 
ment of  Wastewater, 
W72-09826  5D 

Research  Needs  for  Advanced  Waste  Treat- 
ment, 
W72-10414  5D 

ENVIRONMENTAL  RESEARCH  AND 
APPLICATIONS,  INC.,  WILTON,  CONN. 

The  Economics  of  Swine  Waste  Disposal, 
W72-09996  5D 

ENVIRONMENTAL  SERVICES,  INC.,  YORK, 
PA.  (ASSIGNEE). 

Sewage  Treatment  System, 

W72-09824  5D 

ENVIRONMETRICS,  INC.,  WASHINGTON, 
D.C. 

The  River  Basin  Model:  Highway  Department. 
W72-10314  6A 
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ENVIROTECH  CORP.,  BRISBANE,  CALIF. 
MARKETING  MUNICIPAL  EQUIPMENT  DIV. 

Heat  Treatment  Process  Improves  Economics 

of  Sludge  Handling  and  Disposal, 

W72-09833  5D 

ERIE  MANUFACTURING  CO.,  MILWAUKEE, 
WIS.  (ASSIGNEE). 

Apparatus  for  Detecting  the  Hardness  Level  of 

Water, 

W72-09801  5A 

ESSO  PRODUCTION  RESEARCH  CO., 
HOUSTON,  TEX.  (ASSIGNEE). 

Plastic  Oil  Barrier, 

W72-09792  5G 


Oil  Film  Containment  Apparatus, 
W72-09793 
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EUROPEAN  ATOMIC  ENERGY  COMMUNITY, 
ISPRA  (ITALY).  JOINT  NUCLEAR  RESEARCH 
CENTER. 

Fluorometric  Determination  of  Chlorophyll  A 
in  the  Presence  of  Pheopigments:  Effect  of  the 
Half-Value  Width  of  the  Excitation  Beam, 
W72-09925  5A 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
DARTMOUTH,  NOVA  SCOTIA. 

Concentration   and   Distribution  of  Oil  Pollu- 
tants in  Halifax  Harbour,  10  June  to  20  August, 
1971, 
W72-10073  5B 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
NANAIMO  (BRITISH  COLUMBIA). 
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Measuring  Chloride  in  Effluent  Flowing  from  a 
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Registration  of  Herbicides  for  Aquatic  Use, 
W72-10199  5G 
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Soluble  Dye  in  Antietam  and  Conococheague 
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W72-10343  2F 

A  Computer  Program  for  Creating  Keyword  In- 
dexes to  Textual  Data  Files, 
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W72-10145  5C 
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Alga  Chlorella, 
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ment Plants, 
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GREENMOUNT  AGRICULTURAL  AND 
HORTICULTURAL  COLL.,  MUCKAMORE 
(NORTHERN  IRELAND). 

Aerobic  Storage  of  Poultry  Manure, 
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GUELPH  UNIV.  (ONTARIO). 
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W72-10002  5D 
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LUBBOCK. 
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W72-09864  2F 

HYDROTECHNIC  CORP.,  NEW  YORK. 
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dling Effluents  from  Hot  Rolling  Mills, 
W72-10389  5D 

ILLINOIS  STATE  WATER  SURVEY,  PEORIA. 
WATER  QUALITY  SECTION. 
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MICROBIOLOGY;  AND  ILLINOIS  UNIV., 
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Main  Disinfection  Methods  and  Objectives, 
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Studies, 
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Slurry, 

W72-10037  5G 
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INTERNATIONAL  BANK  FOR 
RECONSTRUCTION  AND  DEVELOPMENT, 
WASHINGTON,  D.C. 
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ments in  Electricity  Supply, 
W72-10316  6A 

INTERNATIONAL  BOUNDARY  AND  WATER 
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Mission  Floodway,  Lower  Rio  Grande  Flood 
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Groundwater     Flow     in     an     Inhomogeneous 

Aquifer, 
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Swine-Building  Atmosphere, 

W72-09968  5A 
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IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Manure   Management   in   a   700-Head   Swine- 
Finishing    Building;    Two    Approaches    using 
Renovated  Waste  Water, 
W72-09981  5G 

Water  Hyacinths  to  Further  Treat  Anaerobic 

Lagoon  Effluent, 

W72-09986  5D 

Treatment   of   Livestock-Lagoon   Effluent   by 

Soil  Filtration, 

W72- 10033  5D 

Litigation  Experiences  of  Five  Livestock  and 

Poultry  Producers, 

W72-099666  5G 

IOWA  STATE  UNIV.,  AMES,  DEPT.  OF 
SOCIOLOGY. 

Recreational  Socialization:  Factors  Related  to 
Participation  in  Outdoor  Activities, 
W72-10429  6D 

IOWA  UNIV.,  IOWA  CITY. 

Contact  Stabilization  in  Small  Package  Plants, 
W72-10403  5D 
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DEPT.  OF  HYDROBIOLOGY. 

The  Algae   From   a   Model  Pond   of  the   M. 
Nencki  Institute  of  Experimental  Biology, 
W72-09843  2H 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
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Longitudinal  Dispersion  in  Nonuniform  Flow, 
W72-10278  5B 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
OF  AGRICULTURAL  ENGINEERING. 

Land  Disposal  of  Cattle  Feedlot  Wastes, 
W72-09956  5B 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
OF  ENTOMOLOGY. 

Cleanup  Procedure  for  Water,  Soil,  Animal  and 
Plant  Extracts  for  the  Use  of  Electron-Capture 
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of  Organophosphorous  Insecticide  Residues, 
W72-10066  5A 

KANSAS  STATE  UNIV.,  MANHATTAN.  DEPT. 
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A  Methodology  for  Inventorying  and  Evaluat- 
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Sampling  and  Distribution  of  Animals  in  Sub- 
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KENTUCKY  UNIV.,  LEXINGTON.  DEPT.  OF 
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LANCASTER  UNIV.,  BAILRIGG  (ENGLAND). 
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LEICESTER  UNIV.  (ENGLAND).  DEPT.  OF 
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LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
DEPT.  OF  CIVIL  ENGINEERING. 

Discharge    Model    of    the    Mississippi    River: 
Evaluation  of  the  Impact  of  Diversion  of  Water 
to  Texas, 
W72-10344  2E 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
SCHOOL  OF  FORESTRY  AND  WILDLIFE 
MANAGEMENT. 

Notes  on  the  Relative  Salinity  Tolerance  of 

Channel  and  Blue  Catfish, 
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Quality  of  Effluent  from  Farm  Animal  Produc- 
tion Sites, 
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W72-10053  6D 


LOUISVILLE  UNIV.,  KY.  DEPT.  OF  BIOLOGY. 
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W  72- 10243  2K 

MAHARAJA  SAYAJIRAO  UNIV.  OF  BARODA 
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Biochemical  Changes  in  Oxidation  Ponds, 
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MAHONING  VALLEY  SANITARY  DISTRICT, 
YOUNGSTOWN,  OHIO. 

Disposal  of  Sludge  at  Water  Purification  and 
Softening  Works  of  the  Mahoning  Valley  Sani- 
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MARIN  MUNICIPAL  WATER  DISTRICT, 
CORTE  MADERA,  CALIF. 

Operating  Experience  with  Steel  Tanks, 
W72-10365  5F 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  AGRONOMY. 

Nitrogen   Removal  From   Sewage   Waters   by 

Plants  and  Soil, 

W  72- 10035  5G 

MARYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
OF  ZOOLOGY. 

Observations    on    the    Planktonic    Larvae    of 
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Spinonidae),  in  the  York  River,  Virginia, 
W72-09932  2L 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  CIVIL  ENGINEERING. 
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by  Halogens, 

W72-10370  5F 

MASSACHUSETTS  UNIV.,  AMHERST.  DEPT. 
OF  FOOD  AND  AGRICULTURAL 
ENGINEERING. 

Renovation  and  Reuse  of  Water  for  Dilution 
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Manure, 

W  72- 10036  5D 
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The   Implications  of  the  Net  Fiscal  Benefits 
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Projects. 

W72-10425  6C 
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cally Through  Dehydration, 
W72-09961  5D 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  SOIL  FERTILITY. 

Subsurface  Disposal  of  Liquid  Manure, 
W72-10012  5B 


PENNSYLVANIA  UNIV.,  PHILADELPHIA. 

SCHOOL  OF  LAW. 
The  Uncertain  Search  for  Environmental  Pol- 
icy: Scientific  Factfinding  and  Rational  Deci- 
sionmaking Along  the  Delaware  River, 
W72-10315  6A 

PHILADELPHIA  WATER  DEPT.  PA. 

Potable-water  Storage  Reservoirs, 

W72-10384  5F 

POLISH  ACADEMY  OF  SCIENCES,  WARSAW. 
INST.  OF  ECOLOGY. 

The  Relations  Between  the  Reed  Standing-Crop 

and  Fishery  Effect, 

W72-10215  2H 

PROTOTYPES,  INC.,  KENSINGTON,  MD.;  AND 
ZONE  RESEARCH,  INC.,  WASHINGTON,  D.  C. 

In  Situ  Fluorometer  Using  A  Synchronous  De- 
tector, 
W  72-098 16  5  A 

PUBLIC  HEALTH  SERVICE,  HONOLULU, 
HAWAII. 

Biological  Degradation  of  Tuna  Waste, 
W72-10212  5D 

PUBLIC  HEALTH  SERVICE,  WASHINGTON, 
D.C.  DIV.  OF  SANITARY  ENGINEERING 
SERVICES. 

Value  and  Limitations  of  Chlorine  Residuals  in 

Distribution  Systems, 

W72-10377  5F 

PURDUE  UNIV.,  LAFAYETTE,  IND.  DEPT.  OF 
AGRICULTURAL  ECONOMICS. 

Economics  of  Waste  Disposal  from  Confined 

Livestock, 

W72-09994  5D 

PURDUE  UNIV.,  LAFAYETTE,  IND.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Nitrogen     Transformation      During     Aerobic 

Digestion  and  Denitrification  of  Dairy  Cattle 

Wastes, 

W72-10016  5D 

Short  Term  Aeration  of  Dairy  Cattle  Manure 

for  Irrigation, 

W72-10019  5D 

Movement  of  Pollutant  Phosphorus  in   Satu- 
rated Soils, 
W72-10032  5B 

PURDUE  UNIV.,  LAFAYETTE,  IND.  LAB.  OF 
APPLICATIONS  FOR  REMOTE  SENSING. 

Data  Storage  and  Dissemination, 

W72-10340  7B 

PURDUE  UNIV.,  LAFAYETTE,  IND.  SCHOOL 
OF  MECHANICAL  ENGINEERING. 

Radiant  Energy  Transfer  in  Waters, 
W72-10282  2K 

PUREDESAL,  INC.,  LEVITTOWN,  PA. 

(ASSIGNEE). 

Liquid  Purification  System, 

W72-09799  3A 

QUEEN'S  UNIV.,  KINGSTON  (ONTARIO). 

The   Effect  of   Porosity  on  the  Compressive 
Strength  and  Elastic  Modulus  of  Polymer  Im- 
pregnated Concrete, 
W72-10129  8F 

QUIRK,  LAWLER  AND  MATUSKY 
ENGINEERS,  NEW  YORK. 

Whey  Effluent  Packed  Tower  Trickling  Filtra- 
tion. 
W72-10226  5D 
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RAYTHEON  CO.,  ALEXANDRIA,  VA. 
AUTOMETRIC  OPERATION. 

Costs  and  Capabilities  of  Commercially  Availa- 
ble Services  for  the  Reduction,  Analysis,  and 
Interpretation  of  Remote  Sensing  Data, 
W72-10336  7B 

REMOTE  SENSING,  INC.,  HOUSTON,  TEX. 

Capabilities  and  Costs  of  Commercially  Availa- 
ble Remote  Sensing  Systems, 
W72-10337  7B 

RESOURCES  FOR  THE  FUTURE,  INC., 
WASHINGTON,  D.C. 

Digital     Computer     Simulation     for     Solving 
Management  Problems  of  Conjunctive  Ground- 
water and  Surface  Water  Systems, 
W72-10283  4B 

RESOURCES  FOR  THE  FUTURE, 
WASHINGTON,  D.C. 

Economic  Considerations  in  Assessing  the  Role 
of  Remote  Sensing  in  Country  Development, 
W72- 10331  7B 

RHODE  ISLAND  UNIV.,  KINGSTON. 

Oxygenation  and  High-Rate  Biological  Treat- 
ment Process, 
W72-10402  5D 

RHODE  ISLAND  UNIV.,  KINGSTON;  AND 
WISCONSIN  UNIV.,  MADISON. 

Frost  Behavior  of  Compacted  Soils, 
W72-10119  8D 

RMKSFACULTEIT  DER 
LANDBOUWWETENSCHAPPEN,  GHENT 
(BELGIUM). 

The  Influence  of  Weather,  Crop  and  Sampling 
Depth  on  the  Measurement  of  Pore  Size  Dis- 
tribution in  the  Arable  Layer  of  Some  Cul- 
tivated Silt  Soils, 
W72-10117  2G 

RUKSZUIVEL  AGRARISCHE  AFVALWATER 
DIENST,  ARNHEM  (NETHERLANDS). 

Aerobic  Biological  Breakdown  of  Farm  Waste, 
W72-10017  5D 

ROME  UNIV.  (ITALY).  ISTITUTO  DI  CHIMIC A 
AANLITICA. 

The  Determination  of  the  Non-Volatile  Acidity 
of  Rain  Water  by  a  Coulometnc  Procedure, 
W72-10254  7B 

RUTGERS  -  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N  J. 

Colloidal  Matter  in  Wastewaters  and  Secondary 

Effluents, 

W72- 10405  5D 

RUTGERS  •  THE  STATE  UNIV.,  NEW 
BRUNSWICK,  N  J.  DEPT.  OF 
ENVIRONMENTAL  SCIENCES. 

Groundwater  Pollution  Due  to  High  Organic 

Manure  Loadings, 

W72-10010  SB 

S  AND  M  CONSTRUCTORS,  INC.,  SOLON, 
OHIO. 

A  US  Mole  Contractor's  Views  on  Rapid  Ex- 
cavation, Planning  and  Construction  Problems, 
W72-10125  8H 

SAN  ANTONIO  CITY  WATER  BOARD,  TEX. 

Computerized      Operation      of      Distribution 

Systems, 

W72-10361  5F 

SAN  ANTONIO  RIVER  AUTHORITY,  TEX. 

Flood  Plain  Planning  in  Urban  Areas, 
W72-10105  6B 


SAN  MATEO  CITY  DEPT.  OF  ENGINEERING, 
CALIF. 

San  Mateo  Constructs  Outfall  Into  San  Fran- 
cisco Bay, 
W72-09839  5D 

SCHOOL  OF  AGRICULTURE,  ABERDEEN 
(SCOTLAND).  BACTERIOLOGY  DIV. 

Microbiological  Aspects  of  Aerobically  Treated 

Swine  Waste, 

W72-10003  5D 

SCHWEIZERISCHE 
UNFALLVERSICHERUNGSANSTALT, 
LUCERNE.  ABTEIL1NG 
UNFALLVERHUETUNG. 

Determination     of     Dissolved     Oxygen     and 
Nitrogen  in  Water  Using  Gas  Chromatography, 
(In  German), 
W72-09929  5A 


SEATTLE  DEPT.  OF  WATER,  WASH. 

Cross-Connection  Control  Program, 
W72- 10375 
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SHEFFIELD  WATER  POLLUTION  CONTROL 
DEPT.  (ENGLAND). 

The  Sheffield  Sludge  Incineration  Plant, 
W72-09842  5D 

SHELL  RESEARCH  LTD.,  SITTING  BOURNE 
(ENGLAND). 

A  Field  Trial  With  the  Molluscicide  Frescon  for 
Control   of   Lymnaea   peregra   Mueller,    Snail 
Host  of  Diplostomum  spathaceum  (Rudolphi), 
W72-10060  5C 

SIMON-CARVES  LTD.,  STOCKPORT 
(ENGLAND).  (ASSIGNEE) 

Treatment  of  Biological  Sludge, 

W72-09809  5D 

SIMON  FRASER  UNIV.,  BURNABY  (BRITISH 
COLUMBIA).  DEPT.  OF  BIOLOGICAL 
SCIENCES. 

The  Nature   of  the   Photos ynthate   in   Natural 

Phytoplankton  Populations  in  Relation  to  Light 

Quality, 

W72-10088  5C 

SMITHSONIAN  INSTITUTION,  WASHINGTON, 
D.C.  ECOLOGY  PROGRAM. 

Remote  Sensing  of  the  Environment  and  Ecolo- 
gy of  Developing  Countries, 
W72-10335  7B 

SOAP  AND  DETERGENT  ASSOCIATION,  NEW 
YORK. 

Arsenic  and  Water  Pollution  Hazard, 
W72-10397  5B 

SOIL  CONSERVATION  SERVICE, 
WASHINGTON,  D.C. 

Carbon  Hill  Watershed,   Montana  (Draft  En- 
vironmental Impact  Statement). 
W72-09898  8A 

East  Fork  of  Whitewater  River  Watershed,  In- 
diana and  Ohio  (Draft  Environmental  Impact 
Statement). 
W72-10177  6E 

The  Oolendy  River  Watershed  Project,  South 
Carolina  (Environmental  Impact  Statement). 
W72-10189  8A 

SOIL  CONSERVATION  SERVICE, 
WASHINGTON,  D.  C.  ENGINEERINEERING 
DTV. 

Livestock  Waste  Management  and  the  Conser- 
vation Plan, 
W72-09948  5G 


SOUTH  DAKOTA  STATE  UNIV.,  BROOKINGS. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Measurement  of  Runoff  and  Runoff  Carried 

Waste  From  Commercial  Feedlots, 

W  72-09951  5B 

SOUTH  DAKOTA  STATE  UNIV.,  BROOKINGS. 
DEPT.  OF  BACTERIOLOGY. 

Differentiation  of  Ruminant  from   Non-Rumi- 
nant  Fecal  Sources  of  Water  Pollution  by  Use 
of  Enteric  Bacteria, 
W72-09974  SB 

SOUTH  DAKOTA  UNIV.,  VERMILLION.  DEPT. 
OF  BIOLOGY. 

Toxicities  of  Aldrin  and  Dieldrin  to  the  Fresh- 
water Ostracod  Chlamydotheca  Arcuata, 
W 72- 10075  5C 

SOUTH  TAHOE  PUBLIC  UTILITY  DISTRICT, 

SOUTH  LAKE  TAHOE,  CALIF. 

Disease  Due  to  'Nonpathogenic'  Bacteria, 
W72-10368  5F 

SOUTHAMPTON  UNIV  (ENGLAND).  DEPT.  OF 
OCEANOGRAPHY. 

The  Occurrence  of  Tantalum  in  some  Marine 

Organisms, 

W72-10200  5C 

SOUTHWESTERN  GREAT  PLAINS  RESEARCH 
CENTER,  BUSHLAND, TEX. 

Crop  Production  and  Soil  Analyses  as  Affected 
by  Applications  of  Cattle  Feedlot  Waste, 
W72-10004  5D 

STANFORD  UNIV.,  CALIF.,  DEPT.  OF 
GEOLOGY. 

Hydrologic  and  Disposal  Problems  in  Urban 

Areas, 

W72-10327  4C 

STANFORD  UNIV.,  PACIFIC  GROVE,  CALIF. 
HOPKINS  MARINE  STATION. 

Trace  Metal  Levels  in  Intertidal  Mollusks  of 

California, 

W72-10067  5C 

SYRACUSE  UNIV.,  RESEARCH  CORP.,  N.Y. 
LIFE  SCIENCES  DIV. 

Studies  on   Effects  of  Certain  Quinones.  II. 

Photosynthetic    Incorporation    of    14C02    by 

Chlorella, 

W72-10092  5C 

TEALE  (J.M.)  ASSOCIATES,  WOODCLIFF 
LAKE,  N.J. 

Economics   Dictates   Fresh    Look   at   an   En- 
gineering Problem, 
W72-10421  5E 

TECHNISCHE  HOGESCHOOL,  DELFT 
(NETHERLANDS).  DEPT.  OF  CIVIL 
ENGINEERING. 

Solution     of     Transient    Groundwater     Flow 
Problems  by  the  Finite  Element  Method, 
W72-10273  2F 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Agitation  in  Liquid  Manure  Tanks, 

W72-09977  5D 

TENNESSEE  UNIV.,  KNOXVILLE.  DEPT.  OF 
GEOLOGY. 

Distribution  of  Cd,  Co,  Cu,  Fe,  Mn,  Ni,  Pb  and 
Zn  in  Dissolved  and  Particulate  Solids  from 
Two  Streams  in  Tennessee, 
W72-10271  2K 
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TEXACO,  INC.,  NEW  YORK.  (ASSIGNEE). 
Sewage   and   Municipal  Refuse   Liquid   Phase 
Coking  Process, 
W72-09803  SG 

TEXAS  A  AND  M  UNIV.,  ANGLETON. 
AGRICULTURAL  RESEARCH  STATION. 

Beef  Cattle  Production  Along  the  Gulf  Coast, 
W72-10048  6B 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 

The  Sea  Grant  Program  and  Coastal  Develop- 
ment, 
W72-10041  9D 

Environmental   Enhancement  --   San   Antonio 

River  Walk, 

W72-10107  6B 


Crop  Response  to  Mist  Irrigation, 
W72-10120 
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TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
AGRICULTURAL  EXTENSION  SERVICE. 

A  Perspective  of  Coastal  Land  Utilization, 
W72- 10042  6B 


The  Caged  Culture  of  Channel  Catfish, 
W72-1O054 
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TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION; 
AND  SOIL  CONSERVATION  SERVICE, 
TEMPLE,  TEX. 

Center-Pivot  Sprinkler  Design  Based  on  Intake 

Characteristics, 

W72-10112  3F 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  AGRICULTURAL  ECONOMICS. 

Economic    Impact   of    Recreation-Who    Gets 

What, 

W72-10049  6B 

TEXAS  A  AND  M  UNIV.  COLLEGE  STATION. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

Responsibilities     of    a    Professional    Society 

Toward  Urgent  Social  Problems, 

W72-09944  5G 

Disposal  of  Beef  Manure  by  Deep  Plowing, 
W72-10006  5E 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  GEOLOGY. 

The  DDT  Profile  of  Some  South  Texas  Coastal 
Zone  Sediments:  A  Study  of  the  Mechanisms 
of  Pollution  Dispersal  and  Accumulation  in  Na- 
ture, 
W72-10152  5B 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
DEPT.  OF  METEOROLOGY. 

Hydrometeorology  for  Urban  Runoff  Systems, 
W72-10104  6A 

TEXAS  A  AND  M  UNIV.,  COLLEGE  STATION. 
WATER  RESOURCES  INST. 

Urban  Water  Resources  Planning  and  Manage- 
ment. 
W72-10100  6A 

TEXAS  AGRICULTURAL  EXTENSION 
SERVICE,  COLLEGE  STATION. 

Shrimp  Farming-Texas  Style, 

W72- 10044  6B 

TEXAS  INSTRUMENTS,  INC.,  DALLAS. 

Ion-Selective    Electrochemical    Sensors-Third 

Report, 

W72-09921  3A 


TEXAS  TECH  UNIV.,  LUBBOCK.  DEPT.  OF 
AGRICULTURAL  ECONOMICS. 

Cost  of  Maintaining  Specified  Levels  of  Water 
Pollution  Control  for  Confined  Cattle  Feeding 
Operations  for  the  Southern  High  Plains, 
W72-09998  5G 

TEXAS  TECH  UNIV.,  LUBBOCK.  DEPT.  OF 
CIVIL  ENGINEERING. 

A  Digital  Computer  Model  for  Predicting  Re- 
gional Aquifer  Response, 
W72- 10262  2F 

TEXAS  WATER  DEVELOPMENT  BOARD, 
AUSTIN. 

River  Basin  Quality  Simulation, 

W72-10109  6A 

Comprehensive  Inter-Basin  Planning  and  Inter- 
Governmental  Coordination, 
W72-10111  6B 

TEXAS  WATER  QUALITY  BOARD,  AUSTIN. 

Coastal  Water  Quality, 

W72- 10050  6D 

TEXAS  WESTERN  COLL.,  EL  PASO.  DEPT.  OF 
CIVIL  ENGINEERING. 

Influence  of  Waste  Paper  on  Aerobic  Sludge 

Digestion, 

W72-10387  5D 

TEXASA  AND  M  UNIV.,  COLLEGE  STATION. 
WATER  RESOURCES  INST. 

A  Model  for  a  Linked  System  of  Multi-Purpose 
Reservoirs   with   Stochastic   Inflows   and   De- 
mands, 
W72-09889  2H 

THE  NATIONAL  INSTITUTE  FOR  PUBLIC 
HEALTH,  BILTHOVEN,  THE  NETHERLANDS, 
LABORATORY  FOR  ZOONOSES. 

Reduction  of  Bacteria  in  Sludge  Treatment, 
W72-I0411  5D 

THE  SYBRON  CORP.,  PARAMUS,  N.J. 
PERMUTIT  CO.,  DIV. 

Recent  Advances  in  Air  Flotation  Technology, 
W72-10218  5D 

THOMAS  J.  WATSON  RESEARCH  CENTER, 
YORKTOWN  HEIGHTS,  N.Y. 

Sensitivity  of  Reservoir  Design  to  the  Generat- 
ing Mechanism  of  Inflows, 
W72-10279  6A 

TOKYO  UNIV.  (JAPAN).  OCEAN  RESEARCH 
INST. 

Nitrogen  Fixation  and  Heterocysts  in  the  Blue- 
Green  Alga  Anabaena  cylindrica, 
W72-10079  5C 

TOKYO  UNIV.  (JAPAN).  SCHOOL  OF 
AGRICULTURE. 

Seasonal  Variations  and   Diurnal  Changes  in 
Transpiration    of    Chamaecyparis    obtusa    on 
Clear  Days  (In  Japanese), 
W72-10161  2D 

TONE  RIVER  WATERWORKS 
CONSTRUCTION  CENTER,  TOKYO  (JAPAN). 

Tokyo's  Asaka  Purification  Plant, 

W72-10141  5F 

TORONTO  UNIV.  (ONTARIO).  DEPT.  OF 
GEOGRAPHY;  AND  SCARBOROUGH  COLL., 
TORONTO  (ONTARIO).  DEPT.  OF 
GEOGRAPHY. 

Textural  Variation  in  Sub-environments  of  the 
Shallow-water    Wave    zone,    Kouchibouguac 
Bay,  New  Brunswick, 
W72-09857  2L 


TORONTO  UNIV.  (ONTARIO).  DEPT.  OF 
ZOOLOGY. 

The  Effect  of  Temperature  on  the  Develop- 
ment of  Resting  Eggs  of  Diaptomus  oregonen- 
sis  I.illj  (Copepoda:  Calanoida), 
W72-10085  5C 

Physical  and  Chemical  Limnology  of  the  Lakes 

of  Manitoulin  Island, 

W72-10099  2H 

UDAIPUR  UNIV.  (INDIA).  COLL.  OF 
AGRICULTURE. 

Studies   on    the    Effects   of   Saline    Irrigation 
Waters  on  the  Physico-Chemical  Properties  of 
Some  Soils  of  Rajasthan, 
W72-09931  2G 

UMEA  UNIV.  (SWEDEN).  DEPT.  OF  BIOLOGY. 

Changes      in      Pigment      Composition      and 
Photosynthesis  Induced  by  Iron-Deficiency  in 
the  Blue-Green  Alga  Anacystis  Nidulans, 
W72-10095  5C 

UNION  COLL.,  SCHENECTADY,  N.  Y. 
Water      Potential       Gradient      in       a      Tall 
Sequoiadendron, 
W72-09935  21 


UNION  TANK  CAR  CO.  (ASSIGNEE). 
Sewage  Treatment  System, 
W72-09821 
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UNIVERSAL  OIL  PRODUCTS  CO.,  DES 

PLAINES,  ILL.  (ASSIGNEE). 
Treatment  of  an  Aqueous  Waste  Stream  from  a 
Hydrocarbon  Conversion  Plant  with  Continu- 
ous Recycle  of  the  Treated  Aqueos  Stream, 
W72-09822  5D 

UNIVERSIDAD  DE  ORIENTE,  CUMANA 
(VENEZUELA).  INST.  OF  OCEANOGRAPHY. 

Notes  on  Biological  Aspects  of  Oysters, 
W72-10396  21 

UNIVERSITY  COLL.  OF  NORTH  WALES, 
BANGOR. 

A    Partial    Geochemical    Study    of    Shallow 
Marine  Sediments,  Cardigan  Bay  (Wales), 
W72-10244  2K 

UNIVERSITY  COLL.  OF  NORTH  WALES, 
MENAI  BRIDGE.  MARINE  SCIENCE  LABS. 

Effect  of  Temperature  on  Rate  of  Passage  of 
Food  Through  the  Alimentary  Canal  of  the  Pla- 
ice Pleuronectes  platessa  L., 
W72-10064  5C 

UNIVERSITY  COLL.  OF  SOUTH  WALES  AND 
MONMOUTHSHIRE,  CARDIFF.  DEPT.  OF 
MECHANICAL  ENGINEERING. 

Dewatering   of    Wastewater   Sludge   by    Heat 

Treatment, 

W72-10407  5D 

UNIVERSITY  COLL.  OF  SWANSEA  (WALES). 
DEPT  OF  GEOGRAPHY. 

Laboratory  Simulation  of  Limestone  Solution, 
W72-09881  2K 

UNIVERSITY  OF  PETROLEUM  AND 
MINERALS,  DHAHRAN  (SAUDI  ARABIA). 

Stress-Strain  Behavior  of  Frozen  Fine-grained 

Soils, 

W72-10130  8D 

UNIVERSITY  OF  SOUTH  FLORIDA,  TAMPA. 
DEPT.  OF  CHEMISTRY;  AND  UNIVERSITY  OF 
SOUTH  FLORIDA ,  ST.  PETERSBURG.  MARINE 
SCIENCE  INST. 

A  Convenient  Method  of  Analysis  of  Humic 

Acid  in  Fresh  Water, 

W72-10201  5A 
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UNIVERSITY  OF  STRATHCLYDE, 
GARELOCHHEAD  (SCOTLAND).  MARINE 
LAB. 

Some  Methods  of  Assessment  of  Toxic  Effects 

Upon  Marine  Invertebrates, 

W72-10347  5C 

VIENNA  UNIV.  (AUSTRIA).  ZOOLOGISCHES 
INSTITUT. 

Hydrobiological    Studies    in    New    Caledonia 
(1965  Mission  of  the  First  Zoological  Institute 
of  the  University  of  Vienna):  Fresh  Water  and 
Brackish  Water  Mollusks  of  New  Caledonia, 
W72-10219  2L 

VIRGINIA  INST.  OF  MARINE  SCIENCE, 
GLOUCESTER  POINT. 

Status  of  the  Striped  Bass,  in  the  Delaware 

River, 

W72-09930  5C 

Repeatability  in  Estuarine  Hydraulic  Model, 
W72- 10264  2L 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

The    Use    of    Oxidation    Ponds    for    Poultry 

Processing  Waste  Disposal, 

W72-10020  5D 

VIRGINIA  POLYTECHNIC  INST.  AND  STATE 
UNIV.,  BLACKSBURG.  DEPT.  OF  BIOLOGY. 

A  Computer  Simulation  of  the  Effects  of  Su- 
perimposed   Mortality    Due    to    Pollutants   on 
Populations  of  Fathead  Minnows  (Pimephales 
promelas), 
W72-10065  5C 

VIRGINIA  POLYTECHNIC  INST., 
BLACKSBURG.  DEPT.  OF  ANIMAL  SCIENCE. 

Studies  of  Processing,  Nutritional  Value,  and 
Palatability  of  Broiler  Litter  for  Ruminants, 
W72-10025  5G 

VORONEZHSKII  LF.SOTF.KH  NICHF.SKII 

INSTITUT  (USSR). 
Effect  of  Extracts  from  Dry  Leaves  of  Trees 
on   the   Water-Absorbing  Capacity   and   Frac- 
tional Composition  of  the  Water  of  Plant  Tis- 
sues, (In  Russian), 
W72-09936  21 

VRIJF.  UNIVERSITEIT,  AMSTERDAM 
(NETHERLANDS).  DEPT.  OF  ZOOLOGY. 

A  Study  of  Sixteen  Elements  in  the  Kidney  and 
Genital  Organs  of  Lymnaea  stagnalis  L.  (The 
Pond  Snail), 
W72-10058  5C 

VSESOYUZNYI 
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FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related 
engineering  and  legal  aspects  of  the  characteristics,  conservation,  control,  use, 
or  management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus.  Each  abstract  entry  is  classified  into  ten  fields  and  sixty  groups 
similar  to  the  water  resources  research  categories  established  by  the  Com- 
mittee on  Water  Resources  Research  of  the  Federal  Council  for  Science  and 
Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency.  A  directory  of  the  Centers  appears  on 
inside  back  cover. 

Supplementary  documentation  is  being  secured  from  established  discipline- 
oriented  abstracting  and  indexing  services.  Currently  an  arrangement  is  in 
effect  whereby  the  BioScience  Information  Service  of  Biological  Abstracts 
supplies  WRSIC  with  relevant  references  from  the  several  subject  areas  of 
interest  to  our  users.  In  addition  to  Biological  Abstracts,  references  are  acquired 
from  Rioresearch  Index  which  are  without  abstracts  and  therefore  also  appear 
abstractless  in  SWRA.  Similar  arrangements  with  other  producers  of  abstracts 
are  contemplated  as  planned  augmentation  of  the  information  base. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 


in 


Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evalua- 
tion Process;  Cost  Allocation,  Cost  Sharing,  Pricing/Repayment; 
Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alter- 
natives; Ecologic  Impact  of  Water  Development. 
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tion; Evaluation,  Processing  and  Publication. 
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Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic 
Machinery;  Soil  Mechanics;  Rock  Mechanics  and  Geology;  Con- 
crete; Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Educa- 
tion—In-House;  Research  Facilities;  Grants,  Contracts,  and 
Research  Act  Allotments. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


KINETICS  OF  MASS  TRANSFER  AMONG  SIL- 
ICATES AND  AQUEOUS  SOLUTIONS, 

California  Univ.,  Berkeley.  Dept.  of  Geology  and 

Geophysics. 

H.  C.  Helgeson. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  No  2, 

p  421-469,  February  1971.  23  fig,  4  tab,  35  ref. 

Northwestern  Univ  Grant  SDC  17;  NSF  Grants 

GU2190,GE9758,GA11285. 

Descriptors:  'Mass  transfer,  'Silicates,  'Aqueous 
solutions,  'Kinetics,  Theoretical  analysis, 
Analytical  techniques,  Temperature,  Diffusion, 
Chemical  reactions,  Equilibrium,  Thermodynam- 
ics, Hydrolysis,  Equations,  Geochemistry. 
Identifiers:  Empirical  analysis. 

Theoretical  and  empirical  considerations  suggest 
that  the  kinetics  of  mass  transfer  among  alu- 
minosilicates  and  aqueous  solutions  can  be 
described  by  a  simple  parabolic  rate  law,  which  is 
consistent  with  diffusional  mass  transfer  and  ap- 
plicable to  incongment  as  well  as  congruent  reac- 
tions. The  rate  limiting  step  at  both  low  and  high 
temperatures  consists  of  diffusion  of  material 
from  the  reactant  mineral  through  a  surface  layer 
(or  layers)  of  intermediate  reaction  products  out 
into  bulk  solution,  which  means  that  precipitation 
of  the  reaction  products  can  be  described  by  rever- 
sible chemical  reactions  and  equilibrium  ther- 
modynamics. Phas»equilibria,  mass  transfer,  and 
reaction  paths  predicted  from  theoretical  equa- 
tions and  thermodynamic  data  are  nearly  identical 
to  those  observed  experimentally.  The  ther- 
modynamic calculations  afford  detailed  interpreta- 
tion of  the  results  of  experimental  kinetic  studies, 
evaluation  of  complicated  chemical  reactions  in 
multicomponent  systems  and  prediction  of  mass 
transfer  in  geochemical  processes  in  terms  of 
space/time  coordinates.  (Woodard-USGS) 
W72-10641 


02.  WATER  CYCLE 
2A.  General 


SOURCES  OF  STREAMFLOW  IN  A  SMALL 
HIGH  COUNTRY  CATCHMENT  IN  CANTER- 
BURY, NEW  ZEALAND, 

Forest  and  Range  Experiment  Station,  Rangiora 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  02E. 

W72-10473 


LAND   USE   IN    WAH    WAH   AND   PINE   VAL- 
LEYS, WESTERN  UTAH, 

Brigham   Young   Univ.,   Provo,   Utah.   Dept.   of 

Botany;  and  Brigham  Young  Univ.,  Provo,  Utah. 

Dept.   of   Range   Science;   and   Brigham   Young 

Univ.,  Provo,   Utah.  Center  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-10515 


THE  RIVER  BASIN  MODEL:  COMPUTER  OUT- 
PUT. 

Envirometrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10574 


MODELING  GROUNDWATER  INFILTRATION 
(MODELIROVANIYE  FIL'TRATSII  PODZEM- 
NYKH  VOD), 

For  primary  bibliographic  entry  see  Field  02F. 
W72-10657 


GEOPHYSICAL  FORCES  AND  OCEANIC 
WATERS  (GEOFIZICHESKIYE  SILY  I  VODY 
OKEANA), 

I.  V.  Maksimov. 

Gidrometeoizdat,  Leningrad,  1970.  448  p. 

Descriptors:  'Geophysics,  'Oceanography, 
'Oceans,  'Sea  water,  Ocean  circulation,  Ocean 
waves,  Ocean  currents,  Tides,  Tidal  effects. 
Water  level  fluctuations,  Sea  level,  Water  tem- 
perature. Ice,  Solar  radiation,  Climatology, 
Meteorology,  Seasonal,  Variability,  Forecasting, 
Equations. 
Identifiers:  'USSR,  Nutation. 

The  effects  of  geophysical  and  cosmic  forces  on 
the  world  ocean  are  examined  in  connection  with 
the  origin  and  nature  of  seasonal  and  long-term 
variations  of  sea  water.  Investigations  of  the  im- 
portance of  deformation  forces  and  of  relatively 
unknown  long-period,  tide-producing  forces  for 
the  ocean  are  based  on  recent  data  obtained  by 
Soviet  and  foreign  researchers.  Topics  include:  (1) 
long-period,  lunar-solar  tides  in  the  ocean;  (2)  con- 
cept of  'pole  tide'  in  the  ocean;  (3)  long-term  varia- 
tions in  tide-producing  forces  on  land;  (4)  near- 
pole  solar  phenomena  in  the  ocean;  and  (5)  defor- 
mation forces  and  long-range  marine  forecasting. 
(Josefson-USGS) 
W72-10662 


INTERDISCIPLINARY  APPROACH  TO  FLOOD 
PLAIN  PROBLEMS, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-10718 


CONCEPTUAL  HYDROLOGIC  MODELS  FOR 
URBANIZING  BASINS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

R.  A.  Rao,  J.  W.  Delleur,  and  B.  S.  P.  Sarma. 
Journal   of   the    Hydraulics   Division,   American 
Society  of  Civil  Engineers,  Vol  98,  No  HY7,  Paper 
9024,  p  1205-1220,  July  1972.  6  fig,  3  tab,  25  ref, 
append. 

Descriptors:  'Models  studies,  'Urban  hydrology, 
'Storm  runoff,  'Mathematical  models,  'Urbaniza- 
tion, Rainfall-runoff  relationships,  Unit  hydro- 
graphs,  Urban  drainage,  Meteorology,  Urban  ru- 
noff, Storm  runoff. 

After  a  preliminary  analysis  of  urban  rainfall-ru- 
noff relationships,  the  single  linear  reservoir  and 
the  Nash  Model  were  selected  for  further  study. 
Analysis  of  about  200  storms  from  watersheds 
with  different  degrees  of  development  indicated 
that  the  parameters  of  these  models  varied  not 
only  with  the  urbanization  factor  (related  to  the 
ratio  of  the  built-up  area  in  a  watershed  to  the  total 
watershed  area)  but  also  with  other  physiographic 
and  meteorological  factors.  Regression  relation- 
ships were  developed  relating  the  parameters  of 
the  models  and  the  more  significant  meteorologi- 
cal and  physiographic  factors,  including  the  ur- 
banization factor.  These  regression  relationships 
were  used  to  simulate  the  instantaneous  unit 
hydrographs  on  a  watershed  for  various  urbaniza- 
tion factors.  Changes  in  runoff  from  a  watershed 
with  increasing  urbanization  factors  were  then 
simulated  for  a  variety  of  rainfall  characteristics. 
(Knapp-USGS) 
W72-10723 


MODEL      TO      PREDICT      MEAN      ANNUAL 
WATERSHED  DISCHARGE, 

Federal    Highway    Administration,    Washington, 

D.C. 

S.  I.  Majtenyi. 

Journal   of   the   Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol  98,  No  HY7,  Paper 

9034,  p  1171-1186,  July  1972.  2  fig,  5  tab,  10  ref, 

append. 


Descriptors:  'Water  yield,  'Small  watersheds, 
'Rainfall-runoff  relationships,  'Discharge 
(Water),  'Drainage  density,  Drainage  patterns 
(Geologic),  Mapping,  Terrain  analysis,  Aerial 
photography,  Water  balance,  Temperature. 

A  method  was  developed  for  the  estimation  of 
long  term  discharge  characteristics  of  small 
watersheds.  Besides  the  annual  precipitation  and 
the  annual  mean  temperature,  other  factors  also 
influence  the  discharge.  Two  newly  established 
watershed  parameters  were  developed  for  improv- 
ing the  long  term  discharge  prediction  techniques. 
The  first  watershed  parameter  may  be  determined 
from  a  few  years  long  discharge-precipitation-tem- 
perature record.  The  second  watershed  parameter 
is  related  to  the  drainage  density,  and  reflects  the 
soil  texture.  Long  term  discharge  is  higher  from 
watersheds  having  high  drainage  densities,  pro- 
vided the  other  factors  are  identical.  Evaluation  of 
the  drainage  density  from  aerial  photographs 
requires  the  application  of  a  system  of  conven- 
tions, which  are  discussed  in  detail.  (Knapp- 
USGS) 
W72-10724 


ENERGY   AND   MASS   TRANSFER   THROUGH 
AN  AIR-WATER  INTERFACE, 
Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
P.  A.  Mangarella,  A.  J.  Chambers,  R.  L.  Street, 
and  E.Y.Hsu. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.,  22151,  as  PB-202 
458,  $3.00  in  paper  copy,  $0.95  in  microfiche. 
Technical  Report  No  134,  May  1971.  175  p,  60  fig, 
2  tab,  55  ref,  4  append.  NSF  Grant  GA-1471. 

Descriptors:  'Air-water  interfaces,  'Energy 
transfer,  'Mass  transfer,  'Model  studies,  Equa- 
tions, Methodology,  Analytical  techniques. 
Meteorological  data,  Winds,  Waves  (Water),  Tur- 
bulence, Laboratory  tests,  Temperature,  Heat 
transfer,  Boundary  layers,  Forecasting. 

Energy  and  mass  flux  through  an  air-water  inter- 
face was  determined  by  applying  conservation  of 
energy  and  mass  in  the  integral  equation  form  to 
the  flow  over  the  waves.  Normalized  energy  and 
mass  transfer  were  expressed  as  Stanton  numbers. 
Over  wind  waves  the  Stanton  numbers  were  ap- 
proximately twice  the  heat  transfer  Stanton  num- 
bers over  a  flat  plate,  all  other  things  being  equal. 
For  spray,  the  mass  transfer  Stanton  numbers 
were  larger  than  those  for  the  other  wind  wave 
cases.  Energy  and  mass  flux  appeared  to  reduce 
when  mechanically  generated  waves  were  present 
with  wind  waves.  The  interface  temperature  was 
determined  by  remote  sensing  using  an  infrared 
radiometer.  The  bulk-interface  temperature  dif- 
ference was  proportional  to  the  measured  total 
energy  transfer  through  the  interface.  The  flux 
results  from  data  taken  under  the  most  favorable 
experimental  conditions  (wind  waves,  heated 
water)  suggest  that  energy  and  mass  transfer  are 
governed  by  essentially  similar  processes.  It  is 
possible,  therefore,  for  applications  similar  to 
these,  to  predict  one  flux  (either  energy  or  mass) 
on  the  basis  of  a  computed  value  of  the  other. 
(Woodard-USGS) 
W72-10730 


TREE  RINGS,  STREAM  RUNOFF,  AND 
PRECIPITATION  IN  CENTRAL  NEW  YORK--A 
REEVALUATION, 

Geological  Survey,  Arlington,  Va. 
R.  L.  Phipps. 

Prof,  paper  800-B  available  from  GPO,  Washing- 
ton, DC  20402  -  Price  $2.25.  In:  Geological  Survey 
Research  1972,  Chapter  B;  US  Geological  Survey 
Professional  Paper  800-B,  p  B259-B264,  1972.  1 
fig,  4  tab,  8  ref. 

Descriptors:      'Dendronchronology,      'Paleocli- 

matology,  'Growth  rates,  'Runoff,  'Precipitation 

(Atmospheric),   Water   balance.   Forests,    'New 

York. 

Identifiers:  'Dendroclimatology. 
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Correspondence  of  yean  of  extreme  tree  growth, 
as  measured  from  increment  cores  of  conifers  in 
central  New  York,  to  years  of  extreme  stream  ru- 
noff and  precipitation  indicates  that  years  of  large 
amounts  of  stream  runoff,  years  of  large  amounts 
of  precipitation,  and  years  of  small  amounts  of 
precipitation  can  be  determined  from  tree  rings  of 
certain  trees  growing  in  certain  habitats.  (Knapp- 
USGS) 
W72- 10740 


DEPTH  METER  ATTACHMENT  FOR  UN- 
DERWATER PRESSURE  GAUGES, 

Pittman  Products,  Inc.,  Huntington  Park,  Calif, 
(assignee). 
S  G.  Lecocq. 

U.  S.  Patent  No.  3,528,290,  2  p,  3  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.878,  No.  3,  p.591,  September  15, 1970. 

Descriptors:  'Patents,  Instrumentation,  Measure- 
ment, 'Meters,  'Pressure  measuring  instruments. 
Water  level  recorders,  Depth,  Gages. 
Identifiers:  Diver's  equipment,  'Depth  meters. 

A  depth  meter  attachment  is  provided  for  mount- 
ing on  an  underwater  diving  pressure  gauge.  The 
attachment  consists  of  an  adaptor  bezel  which  fits 
on  the  body  of  the  pressure  gauge.  The  bezel  car- 
ries a  ring  and  moving  fluid  type  depth  gauge.  The 
depth  gauge  dial  plate  has  a  central  opening 
through  which  the  pressure  gauge  dial  plate  and  in- 
dicator are  visible  so  both  dial  plates  are  visible  at 
the  same  time.  (Sinha-OEIS) 
W72-10771 


SOME  RECOMMENDATIONS  FOR  THE 
OPERATION  OF  REPRESENTATIVE  AND  EX- 
PERIMENTAL BASINS  AND  THE  ANALYSIS 
OF  DATA. 

World  Meteorological  Organization  Reports  on 
WMO/IHD  Projects,  Report  No  15,  Contribution 
to  International  Hydrological  Decade  (IHD),  1971. 
33  p,  3  fig. 

Descriptors:  Demonstration  watersheds,  'Rain- 
fall-runoff relationships,  'Small  watersheds, 
'Unit  hydrograph  analysis,  Computer  programs, 
Time  lag.  Time  of  concentration,  Peak  discharge. 
International  Hydrological  Decade. 
Identifiers:  'Representative  watersheds. 

In  the  use  of  a  small  catchment  area  as  a  represen- 
tative basin,  it  is  usually  essential  to  determine  the 
proportion  of  the  flow  which  is  in  the  form  of  sur- 
face runoff.  For  this  purpose,  methods  such  as 
those  using  unit  hydrographs  can  be  applied.  A 
simplified  method  is  suggested  in  which  the 
separation  of  surface  runoff  and  intermediate  flow 
is  represented  on  the  original  hydrograph  by  a 
straight  line  drawn  between  two  points  which  are 
precisely  defined.  It  is  thus  possible  to  determine 
precisely  the  time  of  peak  flow  and  the  duration  of 
surface  runoff,  and  consequently  the  maximum 
runoff  and  the  mean  discharge.  The  time  lag 
between  a  rainstorm  and  the  resulting  flood  peak  is 
also  determined.  AU  these  operations  can  be  car- 
ried out  by  computer;  an  operational  program  in 
FORTRAN  IV  is  given.  Infiltration  is  determined 
using  observational  data  on  runoff  and  the  water 
balance.  Measurements  may  also  include  use  of  ar- 
tificial sprinkling  by  rainfall  simulators.  Infiltra- 
tion may  be  determined  from  experimental  rela- 
tionships for  the  transformation  into  streamflow 
of  rain  or  snowmelt,  or  by  empirical  relationships 
involving  the  physical  properties  of  soils.  (Knapp- 
USGS) 
W72- 10902 


ROLE  OF  SUBSURFACE  FLOW  IN  GENERAT- 
ING SURFACE  RUNOFF:  I.  BASE  FLOW  CON- 
TRIBUTIONS TO  CHANNEL  FLOW, 

Thomas  J.  Watson  Research  Center,  Yorktown 
Heights,  N.Y. 
R. A.  Freeze. 


Water  Resources  Research,  Vol  8,  No  3,  p  609- 
623,  June  1972.  8  fig,  2  tab,  19  ref.  OWRR  C-3144 
(3694)  (1). 

Descriptors:  'Base  flow,  'Surface-groundwater 
relationships,  'Mathematical  models,  'Numerical 
analysis,  Unsteady  flow,  Saturated  flow,  Unsatu- 
rated flow,  Water  balance.  Surface  waters. 
Groundwater,  Groundwater  movement,  Infiltra- 
tion, Rainfall-runoff  relationships,  Hydrograph 
analysis. 

The  mechanism  of  base  flow  generation  and  the 
nature  of  watershed  response  in  base  flow  domi- 
nant streams  are  examined  with  a  deterministic 
mathematical  model  that  couples  three-dimen- 
sional, transient,  saturated-unsaturated  subsur- 
face flow  and  one-dimensional,  gradually  varied, 
unsteady  channel  flow.  The  channel  flow  model 
uses  the  single  step  Lax-Wendroff  explicit 
technique  to  solve  numerically  the  full  shallow 
water  equations.  The  subsurface  flow  model  uses 
the  line  sucessive  overrelaxation  technique  to 
solve  numerically  the  Jacob-Richards  diffusion 
equation.  The  results  of  the  simulations  on  a 
hypothetical  basin  suggest  a  wide  variability  in 
watershed  response  under  the  influence  of  varia- 
tions in  rainfall  properties,  antecedent  moisture 
conditions,  and  saturated  and  unsaturated  subsur- 
face hydrogeologic  properties.  This  evidence  of  a 
wide  range  of  watershed  response  functions  leads 
to  skepticism  toward  black  box  rainfall-runoff  cor- 
relations, the  concept  of  basin  linearity,  and  the 
rationality  of  hydrograph  separation.  (Knapp- 
USGS) 
W72- 10905 


WATER-RESOURCES  INVESTIGATION  USING 
ANALOG  MODEL  TECHNIQUES  IN  THE  SAU- 
GUS-NEWHALL  AREA,LOS  ANGELES  COUN- 
TY, CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10912 


WATER  MOVEMENT  IN  LAYERED  SOILS:  A 
SIMULATION  MODEL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Theor.  Prod.  Ecol. 
For  primary  bibliographic  entry  see  Field  02G. 
W 72- 11029 


2B.  Precipitation 


PRECIPITATION  MEASUREMENT  IN  NEW 
ZEALAND  REPRESENTATIVE  AND  EXPERI- 
MENTAL BASINS, 

Ministry  of  Works,  Wellington  (New  Zealand). 

Water  and  Soil  Div. 

W.  B.  Morrissey. 

Journal  of  Hydrology  (New  Zealand),  Vol  6,  No  I , 

p  20-32,  1967. 1  tab,  4  ref. 

Descriptors:  'Precipitation  gages,  'Rain  gages, 
'Data  collections,  Equipment,  Instrumentation, 
Automation,  Demonstration  watersheds,  Interna- 
tional hydrological  decade. 

Identifiers:  'New  Zealand,  'Representative 
watersheds. 

Manual  and  automatic  instrumentation  is  used  for 
precipitation  measurement  on  experimental  and 
representative  basins  in  New  Zealand.  The  per- 
formances of  a  sample  of  available  recording 
precipitation  gages  are  compared  and  the  optimum 
resolution  of  time  and  rainfall  for  the  different 
purposes  and  climatic  situations  discussed.  The 
manual  sampling  of  precipitation  is  carried  out  by 
means  of  the  standard  British  gages  of  5-inch 
diameter  orifice  and  of  8-,  27-,  and  50-inch  capaci- 
ty. The  operations  of  the  simpler  precipitation 
recorders  are  governed  by  four  main  principles  - 
the  tipping  bucket,  the  float  and  syphon,  the  float 
and  storage  tank,  and  the  storage  tank  weighing. 
(Knapp-USGS) 
W 72- 10474 


PERSISTENCE     OF     DAILY     RAINFALL     AT 
SOME  NEW  ZEALAND  STATIONS, 

New  Zealand  Meteorological  Service,  Wellington. 
J.  Finkelstein. 

Journal  of  Hydrology  (New  Zealand),  Vol  6,  No  1, 
p  33-45, 1967.  5  tab,  9  ref. 

Descriptors:     'Rainfall,     'Frequency     analysis, 
•Markov     processes,     Statistics,     Climatology, 
Meteorology,  Erosion,  Statistical  models.  Proba- 
bility, Variability. 
Identifiers:  'Rainfall  persistence,  'New  Zealand. 

The  frequency  of  runs  of  various  types  of  rainfall 
days  was  determined  at  Wellington,  Milford 
Sound,  Alexandra,  and  Invercargill,  New  Zealand. 
In  all  seven  sets  of  runs  examined  the  results  in- 
dicated that  the  probability  of  the  event  occurring 
increased  appreciably  after  it  had  occurred  once. 
The  frequencies  all  fitted  the  simple  Markov  chain 
model  reasonably  well.  The  highest  persistence 
found  was  for  days  with  at  least  0.01  in.  of  rain  at 
Milford  Sound  in  winter,  and  the  lowest  for  days 
with  at  least  0.01  in.  of  rain  at  Alexandra  in  spring 
and  summer.  All  the  sets  of  runs  showed  a  max- 
imum of  persistence  in  autumn  or  winter.  The 
minimum  in  spring  at  some  stations  was  associated 
with  the  generally  rapid  movement  of  weather 
systems  in  spring  in  the  New  Zealand  area.  (K- 
napp-USGS) 
W72-10475 


A  STUDY  OF  DROPLET  SPECTRA  IN  FOGS, 

Advanced  Technology  Labs.  Inc.,  Jericho,  N.Y. 
P.  Baronti,  and  S.  Elzweig. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va.,  22151  as  AD-736 
054,  $3.00  in  paper  copy,  $0.95  in  microfiche. 
Technical  Report  ATL  TR-161,  March  1971.  37  p, 
16  fig,  9  ref.  USAF  Contract  F44620-70-C-0007. 

Descriptors:  'Fog,  'Supersaturation,  'Drops 
(Fluids),  'Distribution  patterns,  'Model  studies, 
Condensation,  Mathematical  models.  Equations, 
Air  masses,  Turbulence,  Diffusion,  Heat  transfer. 
Identifiers:  'Fog  dynamics. 

A  dynamical  fog  model,  which  explains  fog  main- 
tenance, is  utilized  as  a  basis  for  the  description  of 
the  droplet  distributions  within  fog  layers.  The 
possible  phenomena  leading  to  the  observed 
droplet  size  distributions  are  discussed  and  rela- 
tionships between  these  distributions  and  ex- 
pected conditions  of  supersaturation  and  turbulen- 
cein  a  stationary  fog  are  developed.  It  is  postulated 
that  condensation  nuclei  enter  the  fog  layer  from 
above  and  are  activated  by  the  prevailing  condi- 
tions of  supersaturation  existing  within  the  layer. 
The  droplets  grow  in  the  supersaturated  environ- 
ment and  fall  under  the  influence  of  gravity.  The 
description  of  such  a  system  in  which  particles  of 
all  sizes  are  present  requires  a  statistical  formula- 
tion, as  is  provided  by  the  spray  equation.  Solu- 
tions of  the  spray  equation  are  unrealistic  when 
droplet  diffusion  is  disregarded.  A  spray  equation 
which  incorporates  droplet  diffusion  is  developed 
together  with  the  requisite  boundary  and  initial 
conditions.  The  turbulence  is  taken  to  be  fully 
developed  within  the  fog  with  the  exception  of  thin 
layers  near  the  ground  and  fog  top  where  it  rapidly 
decays.  Only  by  coupling  the  present  analysis  with 
a  radiation  analysis  will  it  be  possible  to  determine 
the  actual  distribution  of  supersaturation  and  ac- 
tual droplet  size  spectra.  Nevertheless,  the  present 
results  indicate  many  important  features  of  the 
phenomena,  and  provide  quantitative  estimates  of 
droplet  size  and  number  density  which  correlate 
with  observations.  (Woodard-USGS) 
W72-10731 


HURRICANE      CAMILLE     --      EFFECT     ON 

STAGES    IN    ROSS    BARNETT    RESERVOIR, 

MISSISSIPPI, 

Geological  Survey,  Jackson,  Miss. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10738 
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Snow,  Ice,  and  Frost — Group  2C 


FOG    DROP    MEASUREMENT    AT    BARROW, 
ALASKA, 

Cold   Regions   Research  and   Engineering   Lab., 

Hanover,  N.H. 

M.  Kumai,  and  R.  F.  Glienna. 

Army  Cold   Regions  Research  and  Engineering 

Laboratory  Special  Report  166,  March  1972.  17  p, 

4  fig,  5  tab,  9  ref.  DA  Project  IT061 102  B52A. 

Descriptors:    "Fog.    'Alaska,    'Instrumentation, 
'Particle  size,  'Sampling,  Meteorology,  Opacity, 
Optical  properties. 
Identifiers:  Barrow  (Alaska). 

Arctic  fog  droplets  were  sampled  on  chloride-sen- 
sitive gelatin-coated  glass  slides  at  Point  Barrow, 
Alaska,  in  the  summer  of  1971.  About  20,000  fog 
drop  radii  were  measured.  The  results  of  analysis 
of  the  concentration  and  the  size  distribution  of 
fog  drops  are  presented  in  the  form  of  tables  and 
photomicrographs.  The  concentration  and  the  size 
distribution  changed  rapidly  with  time  and  space; 
the  drop  radii  ranged  widely  between  3.3  and  65 
microns;  the  mean  radius  was  10  microns;  the 
maximum  concentration  was  24  drops/cc  and  the 
liquid  water  content  was  0.09  g/  cu  m  at  a  visibility 
of  250  m.  The  attenuation  by  fog  was  calculated  at 
wavelengths  of  0.571  and  1.06  microns  for  the  ob- 
served size  distributions  and  concentrations  of  fog 
drops.  (Knapp-USGS) 
W72- 10894 


AIR-SEA  INTERACTION  IN  THE  TROPICAL 
PACIFIC  OCEAN, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
L.  J.  Allison,  J.  Steranka,  R.  J.  Holub,  J.  Hansen, 
andF.  A   Godshall. 

Available  from  NTIS,  Springfield,  Va  22151  as 
NASA  TN  D-6684  Price  $3.00  paper  copy;  $0.95 
microfiche.  National  Aeronautics  and  Space  Ad- 
ministration Technical  Note  NASA  TN  D-6684, 
May  1972.  84  p,  22  fig,  13  tab.  61  ref,  4  append. 

Descriptors:  'Air-water  interfaces,  'Temperature, 
'Correlation  analysis,  'Tropical  regions,  'Pacific 
Ocean,  Meteorological  data,  Air  temperature, 
Water  temperature,  Analytical  techniques,  An- 
ticyclones, Islands,  Rainfall,  Reviews. 
Identifiers:  Air-sea  interaction,  Sea  surface  tem- 
perature. 

Sea  surface  temperature  variations  in  the  Califor- 
nia and  Peru  Currents  from  1949  to  1970  were 
traced  from  the  west  coasts  of  North  and  South 
America,  respectively,  to  the  central  tropical 
Pacific  Ocean  by  means  of  a  newly  produced  atlas 
of  SST  anomalies.  The  SST  anomalies  have  a  good 
degree  of  correlation  both  positive  and  negative 
with  the  following  monthly  geophysical  parame- 
ters: (1)  satellite-derived  cloudiness,  (2)  strength 
of  the  North  and  South  Pacific  semipermanent  an- 
ticyclones, (3)  tropical  Pacific  island  rainfall,  and 
(4)  Darwin  surface  pressure.  Several  strong  direct 
local  and  crossequatorial  relationships  were  noted. 
In  particular,  the  high  degree  of  correlation 
between  the  tropical  island  rainfall  and  the  SST 
anomalies  (r=+0.93)  permitted  the  derivation  of 
SST's  for  the  tropical  Pacific  back  to  1905.  The 
close  occurrence  of  cold  tropical  SST  and  North 
Pacific  700-mb  positive  height  anomalies  with  cen- 
tral United  States  drought  conditions  was  noted. 
(Woodard-USGS) 
W72-10913 


GROWING    SEASONS    AND    THE    CLIMATIC 
MOISTURE  INDEX, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Plant  Research  Inst. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-11025 


2C.  Snow,  Ice,  and  Frost 


FACTORS  INFLUENCING  DEEP  ICE  TEM- 
PERATURES, 

Swiss   Federal   Inst,   for   Snow    and   Avalanche 

Research,  Davos-Weissfluhjoch. 

K.  Pbilberth. 

Nature  Physical  Science,  Vol  237,  No  72,  p  44-45, 

May  15,  1972.1  fig,  13  ref. 

Descriptors:  'Glaciers,  'Ice,  'Heat  flow,  'Move- 
ment, Heat  transfer,  Glaciology,  Regimen. 
Identifiers:  'Greenland. 

It  is  possible  to  simulate  the  real  temperature 
profile  of  an  ice  cap  by  starting  from  the  universal 
heat  conduction  theory  and  introducing  four  cor- 
rection functions  to  take  into  account  four  addi- 
tional factors  influencing  the  temperature  profile. 
By  this  procedure  the  temperature  profile  of  Sta- 
tion Jad  Joset  in  Central  Greenland  was  calculated 
and  the  results  are  compared  with  the  values  ob- 
tained by  deep  drilling.  (Knapp-USGS) 
W72-10648 


INFILTRATION  RATE  AS  AFFECTED  BY  SOIL 
FREEZING  UNDER  THREE  COVER  TYPES, 

Forest     Service     (USDA),     La     Crosse,     Wis. 

Watershed  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10708 


THE  EFFECTS  OF  SUSPENDED  SILTS  AND 
CLAYS  ON  SELF-PURIFICATION  IN  NATU- 
RAL WATERS:  PROTEIN  ADSORPTION, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05C. 
W  72- 10808 


INVESTIGATION  OF  THE  BOUGUER-LA- 
MBERT  FORMULA  FOR  THE  PENETRATION 
OF  SOLAR  RADIATION  INTO  ICE, 

Kazakhskii  Nauchno-Issledovatelskii 

Gidrometeorologicheskii       Institut,       Alma-Ata 

(USSR). 

S.  A.  Shishokin. 

Soviet  Hydrology:  Selected  Papers,  No  3,  p  287- 

295,  1969.  5  fig,  3  tab,  4  ref.  Trans,  from  Trudy 

Kaznigmi,  no  32, 1969,  p  139-148. 

Descriptors:  'Solar  radiation,  'Ice,  Absorption, 
Mathematical  models. 

Identifiers:  Bouguer  Lambert  formula,  Trans- 
parency, Extinction  coefficient,  Intensity, 
Penetration. 

Extensive  data  have  been  accumulated  on  the 
penetration  of  solar  radiation  into  ice.  The  extinc- 
tion coefficient  determined  from  the  Bouguer- 
Lambert  formula  is  ordinarily  used  as  the  main 
characteristic  of  the  radiational  properties  of  ice, 
when  the  radiation  intensity  at  certain  depths  is 
known.  There  is  no  consensus  regarding  the  con- 
stancy of  the  light  extinction  coefficient  in  ice. 
Yet,  experimental  data  were  always  analysed  by 
Bouguer  Lambert  formula.  To  determine  whether 
this  formula  can  be  used,  investigations  were  per- 
formed in  the  upper  pool  of  the  Krasnoyarsk 
hydroelectric  station  in  March-April  1964.  The  ex- 
periments were  made  with  three  ice  samples,  snow 
ice,  opague  slush  ice  and  transparent  ice.  Penetra- 
tion of  solar  radiation  depends  on  solar  height, 
type  of  radiation,  amount  and  form  of  clouds,  the 
thickness  of  structure,  degree  of  decay  of  ice  and 
the  presence  of  snow.  The  results  of  experiments 
indicate  that  the  penetration  of  solar  radiation  into 
ice  follows  a  more  complex  pattern  than  light 
propagation  in  homogeneous  turbid  media.  The 
probable  reason  for  this  is  the  crystalline  structure 
of  ice.  (Upadhyaya-Vanderbilt) 
W72-10823 


GUIDE  TO  THE  DESCRIPTION  OF  TILL, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  02G. 


W72-I0907 


CHEMICAL  INDICATORS  OF  ARCTIC 
BIOLOGICAL  AND  ENVIRONMENTAL  AC- 
TIVITIES, 

Cold   Regions  Research   and   Engineering  Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  021. 

W72-10908 


PRELIMINARY  INVESTIGATIONS  OF 

PETROLEUM         SPILLAGE,         HAINES-FAI- 
RBANKS  MILITARY  PIPELINE,  ALASKA, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H.  Earth  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10909 


ANALYSIS  OF  THE  MAJOR  CATIONIC  CON- 
STITUENTS OF  THE  1964  TO  1969  SNOW  AC- 
CUMULATIONS AT  DYE  SITES  2  AND  3, 
GREENLAND, 

Cold   Regions  Research  and   Engineering  Lab., 

Hanover,  N.  H. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-10910 


SOILS    OF    THE    CARIBOU-POKER    CREEKS 
RESEARCH  WATERSHED,  INTERIOR 

ALASKA, 

Soil  Conservation  Service,  Palmer,  Alaska. 
For  primary  bibliographic  entry  see  Field  02G. 
W72-10911 


GRADIENTS  OF  PAST  AND  PRESENT  OUTLET 
GLACIERS, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
J.  T.  Buckley. 

Available  from  Geol.  Survey  of  Canada,  601 
Booth  St,  Ottawa,  Price  $1.50.  Canada  Geological 
Survey  Paper  69-29, 1929.  13  p,  5  fig,  2  tab,  16  ref. 

Descriptors:      'Glaciers,      'Alaska,      'Canada, 
'Gradients     (Streams),      Antarctic,      Rheology, 
Profiles,     Slopes,     Glaciation,     Paleohydrology, 
Pleistocene  epoch. 
Identifiers:  'Greenland,  'Gradients  (Glaciers). 

Gradients  were  calculated  for  a  large  number  of 
outlet  glaciers  entering  fiords  in  Alaska,  Green- 
land, Antarctica  and  Arctic  Canada.  A  linear  rela- 
tionship exists  between  the  overall  length  and  the 
gradient  of  these  glaciers.  This  method  finds  appli- 
cation in  the  reconstruction  of  ice  surfaces  of 
former  outlet  glaciers  in  areas  previously 
glaciated,  and  an  example  from  Baffin  Island  is 
discussed.  (Knapp-USGS) 
W72-10916 


RATE  OF  WATER  OUTFLOW  FROM  CELLS 
OF  FROST  RESISTANCE  PLANTS  AT  NEGA- 
TIVE TEMPERATURES  (IN  RUSSIAN), 
Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 
Physiology. 

For  primary  bibliographic  entry  see  Field  021. 
W72-10943 


INFLUENCE  OF  ALTERNATE  FREEZING  AND 
THAWING  ON  THE  AVAILABILITY  OF  SOME 
SOIL  MINERALS, 

Department  of  Agriculture,  Quebec. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-11026 


WATER-RETENTION  CAPACITY  AND 

HYDROPHILY  OF  GRAPEVINE  COLLOIDS  IN 
CONNECTION  WITH  FROST  RESISTANCE  (IN 

RUSSIAN), 

Ukrainskii       Nauchno-Issledovatelskii       Institut 

Vinogradarstva  i  Vinodeliya,  Odessa  (USSR). 

For  primary  bibliographic  entry  see  Field  021. 

W72-11053 


Field  02- WATER  CYCLE 
Group  2C— Snow,  Ice,  and  Frost 
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THE  VAPOR   PRESSURE  OF  ICE  BETWEEN 
0.01  AND-100DEG, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Chemistry. 
G.  Jancso,  J.  Pupezin,  and  W.  A.  Van  Hook. 
Journal  of  Physical  Chemistry,  Vol  74,  No  15,  p 
2984-2989,  1970.  3  fig,  1  tab,  47  ref.  OWRR  A -01 2- 
TENN(l). 

Descriptors:   'Ice,  'Cryology,  'Vapor  pressure, 
•Thermodynamics,  Laboratory  tests,  Equations, 
Temperature,  Physical  properties. 
Identifiers:  Triple  point  (Water). 

A  new  calculation  and  new  measurements  of  the 
vapor  pressure  of  ice  were  made  between-100  deg 
and  the  triple  point.  The  high  precision  of  the 
available  thermodynamic  data  allows  the  relative 
vapor  pressure  of  ice  to  be  determined  with  a 
better  precision  than  that  with  which  it  has  been 
measured.  Accurate  calculation  was  tested  with 
experimental  vapor  pressure  data.  The  equipment 
employed  in  the  work  was  designed  to  measure 
isotopic  vapor  pressure  differences  with  high 
precision  and  accuracy.  Two  samples  are  held  in- 
side a  common  copper  block  which  rests  in  a  ther- 
mostated  oil  bath.  The  temperature  of  the  bath  is 
controlled  to  0.001  deg.  (Woodard-USGS) 
W72-11083 


2D.  Evaporation  and  Transpiration 


FREQUENCY  OF  POTENTIAL  EVAPOTRANS- 
PIRATION  RATES  IN  CENTRAL  GREAT 
PLAINS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Horticulture 

and  Forestry. 

N.J.  Rosenberg. 

Journal  of  the  Irrigation  and  Drainage  Division, 

American  Society  of  Civil  Engineers,  Vol.  98,  No. 

IR  2,  p  203-206,  June  1972.  2  fig,  2  ref. 

Descriptors:  *Evapotranspiration,  'Lysimeters, 
•Soil  moisture,  *Advection,  *Great  Plains,  Crop 
response,  Soybeans,  Alfalfa,  Nebraska, 
Agronomic  crops,  Irrigation  efficiency. 
Identifiers:  'Potential  evapotranspiration,  'Soil 
water  potential. 

As  part  of  a  study  designed  to  improve  crop  water 
use  efficiency,  daily  water  use  (ET)  rates  have 
been  measured  with  precision  lysimeters  in  an  ir- 
rigated field  in  eastern  Nebraska.  Irrigation  water 
was  supplied  whenever  tensiometers  and  neutron 
probe  access  tubes  indicated  soil  water  potentials 
approaching  -1  bar  in  the  top  90  cm  of  soil.  Daily 
ratios  of  evapotranspiration  to  net  radiation  were 
often  greater  than  1  for  alfalfa  and  soybeans  and 
therefore  indicate  strong  advection  in  the  region. 
Maximum  ET  for  both  crops  has  been  approxi- 
mately 12  mm  per  day.  Seasonal  frequency  dis- 
tributions of  daily  ET  by  a  well-watered  soybean 
crop  are  presented  as  an  aid  to  irrigation  design  in 
the  eastern  Great  Plains  region.  July  is  the  greatest 
water  use  month  because  full  canopy  cover  has 
been  achieved  and  advection  is  high.  (Casey- 
Arizona) 
W72-10525 


MOISTURE  USE  ESTIMATION  AND  RELA- 
TIONSHIP BETWEEN  MOISTURE  USE  AND 
NITROGEN  RESPONSE  IN  WINTER  WHEAT, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

R.  L.  Vanderlip,  and  L.  S.  Murphy. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  745,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Project  Completion  Report 
Contribution  No.  98,  May  1972.  33  p,  10  fig,  1 1  tab, 
40  ref,  append.  OWRR  A-022-Kan  (1). 

Descriptors:  'Soil  moisture,  'Nitrogen,  Rainfall, 
'Regression  analysis,  'Kansas,  'Wheat,  Crop 
response,  Crop  production. 

Identifiers:  'Winter  wheat,  Seeding  rate,  'Soil 
nitrogen,  'Estimated  soil  moisture. 


Multiple  regression  techniques  were  used  to  obtain 
prediction  equations  relating  wheat  response  to 
applied  nitrogen,  soil  moisture,  rainfall,  soil 
nitrogen  content,  variety,  and  seeding  rate.  Yield 
variability  could  be  significantly  related  to  these 
variables  in  both  central  and  western  Kansas. 
However,  coefficients  of  determination  were  ap- 
proximately 0.9  for  western  Kansas  and  0.7  for 
central  Kansas.  All  variables  considered  were  im- 
portant in  accounting  for  variability  in  yields.  Crop 
variables  contributed  most  to  prediction  followed 
by  moisture  and  soil  nitrogen  variables.  Applied 
nitrogen  was  significantly  related  to  yield,  how- 
ever, it  contributed  least  to  the  prediction  equa- 
tions. Measured  soil  moisture  at  the  experimental 
sites  and  estimated  soil  moisture  as  provided  by 
the  Kansas  Crop  and  Livestock  Reporting  Service 
each  were  effective  as  soil  moisture  variables  as 
measured  by  coefficients  of  determination.  How- 
ever, they  did  not  result  in  consistent  predicted  ef- 
fects of  applied  nitrogen,  spring  rainfall  or  to  soil 
moisture  itself.  It  is  anticipated  these  or  similar 
equations  could  be  used  to  provide  a  guide  for 
spring  application  of  nitrogenous  fertilizer. 
W72-10805 


SUBSURFACE  HYDRAULICS  IN  THE  AREA  OF 
THE  GILA  RIVER  PHREATOPHYTE  PRO- 
JECT, GRAHAM  COUNTY,  ARIZONA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W 72- 10898 


ON  THE  INTENSITY  OF  TRANSPIRATION  IN 
EUONYMUS  JAPONICA  THUNB.  AND 
MAHONIA  AQIFOLIUM  NUTT.  WITH  SPE- 
CIAL CONSIDERATION  OF  THE  AGE  OF  THE 
LEAVES, 

M.  Kojic,  and  T.  Cincovic. 
Ber  Dtsch  Bot  Ges.  Vol  84,  No  1/2,  p  53-57. 1971 . 
Identifiers:      'Age,      Euonymus     japonica      D, 
'Leaves,  Mahonia  aquifolium  D,  'Transpiration. 

At  the  same  location  M.  aquifolium  transpired 
more  intensively  than  E.  japonica.  The  difference 
can  be  up  to  10  mg/g  min.  In  general,  transpiration 
in  younger  leaves  is  more  intensive.  The  quantity 
of  the  difference  in  young  and  old  leaves  varies 
throughout  the  year.-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-10935 


THE  MOISTURE  AND  SALINITY  REGIME  OF 
CISCAUCASIAN  FLOODPLAIN  SOILS, 

For  primary  bibliographic  entry  see  Field  03C. 
W 72- 10999 


EFFECT   OF   COMPACTED   INTERCALATION 
ON  SOIL  MOISTURE  EVAPORATION, 

For  primary  bibliographic  entry  see  Field  03F. 
W72-11OO0 


THE  CHARACTERISTICS  OF  LEAF  ANATOMY 
AND  DIFFUSION  RESISTANCES, 

For  primary  bibliographic  entry  see  Field  021. 
W 72- 11023 


STOMATAL  RESISTANCE,  TRANSPIRATION, 
AND  RELATIVE  WATER  CONTENT  AS  IN- 
FLUENCED BY  SOIL  MOISTURE  STRESS, 

Institute  for  Research  on  Natural  Resources,  Abu- 

Ghraib  (Iraq). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-11027 


ESTIMATING  STEADY-STATE  EVAPORATION 
RATES  FROM  BARE  SOILS  UNDER  CONDI- 
TIONS OF  HIGH  WATER  TABLE, 

Geological  Survey,  Washington,  D.C. 
C.  D.  Ripple,  J.  Rubin,  and  T.  E.  A.  van  Hylckama. 
Available  from  GPO,  Washington,  DC  20402  Price 
$0.30    paper   cover.    Geological    Survey    Water- 
Supply  Paper  2019-A,  1972.  39  p,  10  fig,  28  ref. 


Descriptors:  'Evaporation,  'Soils,  'Water  table, 
'Estimating  equations,  Methodology,  Meteorolog- 
ical data,  Soil  water,  Air  temperature,  Humidity, 
Wind  velocity,  Soil  properties,  Mathematical  stu- 
dies. 

Identifiers:  'Evaporation  rates,  Steady-state 
evaporation,  Bare  soils,  High  water  table. 

A  procedure  that  combines  meteorological  and  soil 
equations  of  water  transfer  makes  it  possible  to 
estimate  approximately  the  steady-state  evapora- 
tion from  bare  soils  under  conditions  of  high  water 
table.  Field  data  required  include  soil-water  reten- 
tion curves,  water-table  depth,  and  a  record  of  air 
temperature,  air  humidity,  and  wind  velocity  at 
one  elevation.  The  procedure  takes  into  account 
the  relevant  atmospheric  factors  and  the  soil's 
capability  to  conduct  water  in  liquid  and  vapor 
forms.  The  evaporation  rate  can  be  estimated  for 
homogeneous  as  well  as  layered  soils.  Results 
demonstrate  how  the  soil-water  evaporation  rates 
depend  on  potential  evaporation,  water  table 
depth,  vapor  transfer,  and  certain  soil  parameters. 
(Woodard-USGS) 
W72-11079 


2E.  Streamflow  and  Runoff 


STOCHASTIC  HYDRAULICS. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-10457 


EFFECTIVE  USE  OF  STOCHASTIC  INFORMA- 
TION WITH  DETAILED  ANALYTIC  MODELS, 

Texas     Water     Development     Board,     Austin. 

Systems  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10465 


U.  S.  GEOLOGICAL  SURVEY  RESEARCH  PRO- 
GRAM IN  STOCHASTIC  HYDRAULICS, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10466 


SOURCES  OF  STREAMFLOW  IN  A  SMALL 
HIGH  COUNTRY  CATCHMENT  IN  CANTER- 
BURY, NEW  ZEALAND, 

Forest  and  Range  Experiment  Station,  Rangiora 

(New  Zealand). 

H.  M.  Keller. 

Journal  of  Hydrology,  (New  Zealand),  Vol  6,  No 

1,  p  2-19,  1967.  5  fig,  6  tab,  15  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Small  watersheds,  'Water  chemistry, 
'Hydrogeology,  'Base  flow,  Water  balance, 
Leaching,  Weathering,  Demonstration 

watersheds,  International  hydrological  decade, 
Stream  gages,  Discharge  measurement,  Water 
yield. 

Identifiers:  'Experimental  watersheds,  'New  Zea- 
land. 

Camp  Stream  Basin  was  investigated  for  its 
sources  of  streamflow.  It  is  located  in  the  head- 
waters of  Broken  River,  Craigieburn  Range,  Can- 
terbury, New  Zealand.  Discharge,  temperature, 
and  specific  conductivity  readings  at  nine  loca- 
tions within  the  basin  were  taken  during  baseflow 
conditions  and  used  to  trace  the  sources  of  stream- 
flow.  The  measurements  used  the  dye-dilution 
method  and  the  catchment  area  was  sub-divided 
into  three  main  zones:  bush,  transition  (partly 
bush  and  alpine),  and  alpine.  All  three  zones  con- 
tributed about  equal  parts  to  streamflow.  On  a  unit 
area  basis,  however,  the  transition  and  alpine 
zones  yielded  almost  1  1/2  times  as  much  as  the 
bush  zone.  Conductivities  showed  a  very  strong 
relationship  with  discharge.  This  conductivi- 
ty/discharge relationship  varied  considerably 
between  the  locations  of  measurement  with  a  clear 
trend  of  increasing  values  of  the  regression  coeffi- 
cient with  distance  from  the  mouth  of  the  basin. 
Physical  and  chemical  weathering  of  vegetation 
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cover,  soil  and  parent  material  affects  the  water 
discharged  from  the  catch  area  above  the  point  of 
measurement.  This  is  supported  by  conductivity 
measurements  from  seepages  and  creeks  affluent 
to  the  stream;  they  showed  generally  much  higher 
values  in  the  bush  zone  than  in  the  alpine.  (Knapp- 
USGS) 
W72-10473 


CHANGES  IN  STREAMFLOW  FOLLOWING 
PARTIAL  CLEARCUTTING  ON  A  FORESTED 
WATERSHED, 

Pennsylvania    Agricultural    Experiment    Station, 

University  Park. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-10630 


WATER    RESOURCES    INVESTIGATIONS    IN 
NEW  MEXICO,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10633 


WATER    RESOURCES    INVESTIGATIONS    IN 
RHODE  ISLAND,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10634 


SEASONAL  STREAMFLOW  IN  THE  WEST 
SIBERIAN  PLAIN  (SEZONNYY  STOK  REK 
ZAPADNO-SIBIRSKOY  RAVNINY), 

I.  N.  Stezhenskaya. 

Gidrometeoizdat,  Leningrad,  1971 .  68  p. 

Descriptors:  Hydrology,  'Streamflow,  *Runoff, 
'Discharge  (Water),  'Seasonal,  Spring,  Summer, 
Autumn,  Winter,  Floods,  Low  flow,  Wet  seasons, 
Dry  seasons.  Air  temperature.  Rivers,  Watersheds 
(Basins),  Drainage  area,  Maps,  Methodology. 
Identifiers:  'USSR,  'Siberia. 

This  monograph  is  concerned  with  the  application 
of  geographic  and  hydrologic  methods  to  in- 
vestigation of  seasonal  streamflow  in  the  West 
Siberian  plain.  Maps  showing  areal  distribution  of 
temporal  and  quantitative  indices  of  spring, 
summer-fall,  and  winter  runoff  in  average,  wet, 
and  dry  water  years  were  prepared  for  88  drainage 
basins  ranging  in  size  from  286  sq  km  to  106,000  sq 
km.  Detailed  analysis  of  seasonal  regimes  of  these 
river  basins  will  provide  data  needed  to  plan 
water-reclamation  projects  in  Western  Siberia. 
(Josefson-USGS) 
W72-10659 


STREAM-CHANNEL  BEHAVIOR  AND 

HYDRAULIC  ENGINEERING  (DEFORMATSH 
RECHNYKH  RUSEL  I  GIDROTEKH- 
NICHESKOYE  STROITEL'STVO), 

For  primary  bibliographic  entry  see  Field  08B. 
W72-10661 


GEOPHYSICAL  FORCES  AND  OCEANIC 
WATERS  (GEOFIZICHESKIYE  SILY  I  VODY 
OKEANA), 

For  primary  bibliographic  entry  see  Field  02 A. 
W72-10662 


CLUPEIDS  IN  THE  ALTAMAHA  RIVER, 
GEORGIA, 

Georgia  Game  and  Fish  Commission,  Brunswick. 
Coastal  Fisheries  Div. 
I.G.Adams. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM72-10037,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Contribution  Series  No.  20, 
June  1970,  29  p.,  15  fig,  5  tab,  5  ref. 

Descriptors:       'Georgia,       'Fishing,       'Rivers, 
Resources    surveys,    'Herrings,     Reproduction, 
Fish  migration,  Sampling,  Spawning. 
Identifiers:  'Altamaha  River,  Ga. 


The  Altamaha  River  was  surveyed  with  seines, 
trawls,  gillnets,  and  plankton  nets  from  July  1968 
to  April  1970.  During  the  survey  12,998  eggs,  lar- 
vae, juveniles  and  adults  of  three  species  of  clu- 
peid  fishes  were  collected.  American  shad 
spawned  primarily  between  river  mile  60  and  river 
mile  120.  Hickory  shad  spawned  primarily 
between  river  mile  121  and  river  mile  137,  not  in 
the  main  river  channel,  but  in  tributary  streams 
and  lakes.  Blueback  herring  spawned  primarily 
from  river  mile  101  to  river  mile  120  in  backwater 
areas  accessible  only  during  spring  flood  stages. 
There  was  a  general  downstream  movement  of  lar- 
vae until  they  attained  sufficient  size  for 
directional  movement. 
W 72- 10700 


QUANTITATIVE    ANALYSIS    OF    DRAINAGE 
NETWORKS, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 
Research  Center. 
J.  A.  Bunik,  and  A.  K.  Turner. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  712,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Indiana  Water  Resources 
Research  Center  Technical  Report  No.  22.  March 
1972.  188  p.,  26  fig.,  87  ref.,  append.  OWRR-A- 
007-IND  (5). 

Descriptors:  'Drainage  systems,  'Stream 
geomorphology,  'Drainage  density,  'Drainage 
area,  River  basins,  Watersheds,  River  systems, 
'Indiana,  'Networks,  Computer  programs. 
Identifiers:  'Stream  order,  'Strahler  stream  order, 
'Stream  classification,  'Ontario  (Canada)drainage 
basins. 

The  first  application  of  the  WATER  System  of 
Computer  Programs  described  in  Purdue  Universi- 
ty Water  Resources  Research  Center  Technical 
Report  No.  16  is  described.  The  study  compiled 
and  analyzed  37  drainage  basins  developed  on 
materials  of  various  types  and  ages.  Nineteen  of 
these  basins  were  in  Ontario,  Canada  and  eighteen 
in  North-Central  Indiana.  The  basins  were 
separated  on  the  basis  of  parent  material,  geo- 
graphical location,  and  relative  geologic  age.  Each 
of  these  groups  was  then  studied  individually  and 
compared  with  other  groups.  All  of  the  normal 
number,  length,  and  area  statistics  plus  some  spe- 
cial statistics  were  compiled  for  each  basin  and 
group  of  basins.  The  result  of  these  analyses  and 
comparisons  was  an  indication  that  the  position  of 
a  subbasin  in  respect  to  the  headwaters  and  mouth 
of  the  main  stream  is  more  important  than  the 
geologic  age  of  the  basin.  Parent  material  also  ex- 
ercises a  major  influence  upon  the  network  pat- 
tern. The  stage  of  development,  however,  is  an 
even  stronger  influence  upon  development  than 
material  type.  The  results  also  give  support  to  the 
concept  of  a  drainage  basin  developing  from  a 
hierarchy  of  unit  cells  which  follow  a  form  of  hex- 
agonal determinism.  (See  also  W71-12689)  (Wier- 
sma-Purdue) 
W72- 10705 


INTERDISCIPLINARY  APPROACH  TO  FLOOD 
PLAIN  PROBLEMS, 

Tennessee  Valley  Authority,  Knoxville 
G.  R.  Wall,  and  B.  A.  Tschantz. 
Available  from  ASCE  Publication  Office,  345  E. 
47th  St,  New  York,  N.Y.  10017-Price  50  cents. 
Meeting  Preprint  1598,  Paper  presented  at  ASCE 
National  Water  Resources  Engineering  Meeting, 
January  24-28,  1972,  Atlanta,  Georgia.  30  p,  3  fig, 
12  ref. 

Descriptors:  'Flood  protection,  'Flood  plains, 
'Engineering  structures,  Reviews,  Planning, 
Watershed  management,  Cooperatives,  Flood 
damage,  Flood  routing,  Evaluation,  Land  use, 
Legal  aspects.  Governments,  Community 
development,  Floods. 

The  necessity  for  establishing  an  engineering  basis 
for  resolving  flood  problems  is  discussed.  How- 
ever, the  solution  for  resolving  these  problems  can 
best  be  determined  by  developing  a  plan  utilizing 


the  talents  of  not  only  engineers  but  of  other 
disciplines  as  well.  An  argument  is  made  for  the 
benefits  of,  even  the  necessity  of,  interdisciplinary 
cooperation.  Emphasis  is  placed  on  cooperation  as 
the  end  result  of  coordination.  Also,  a  procedure  is 
outlined  for  use  by  community  leaders  in  making 
decisions  for  resolving  flood  problems.  Before 
these  decisions  can  be  made,  community  leaders 
must  obtain  inputs  from  a  wide  variety  of 
disciplined;  in  short,  they  should  follow  the  inter- 
disciplinary approach.  Two  case  studies  are  used 
to  demonstrate  the  actual  application  of  the  ideas 
presented.  (Woodard-USGS) 
W72-10718 


MEAN   AND   TURBULENT   VELOCITIES   FOR 
PLANE  JET, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W 72- 10720 


LAGRANGIAN   CHARACTERISTICS   OF  SUR- 
FACE TURBULENCE, 

Technical  Univ.  of  Denmark,  Lyngby.  Inst,  of 
Hydrodynamics  and  Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  08B. 
W72-10721 


CONCEPTUAL   HYDROLOGIC   MODELS   FOR 
URBANIZING  BASINS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W72-10723 


MODEL      TO      PREDICT      MEAN      ANNUAL 
WATERSHED  DISCHARGE, 

Federal    Highway    Administration,    Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72- 10724 


BOUNDARY   LAYER  EFFECTS  ON   HYDRAU- 
LIC JUMP  LOCATION, 

Surrey    Univ.,    Guildford    (England).    Dept.    of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10725 


WATER    RESOURCES    INVESTIGATIONS    IN 
TEXAS,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10726 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  ELM  FORK  TRINI- 
TY RIVER,  TRINITY  RIVER  BASIN,  TEXAS, 
1970, 

Geological  Survey,  Austin,  Tex. 
J.  N.  Sansom. 

Geological  Survey  Open-file  Report  (Texas  Dis- 
trict), March  1972. 47  p,  2  fig,  3  tab,  append. 

Descriptors:  'Rainfall-runoff  relationships, 
•Streamflow,  'Water  storage,  'Basic  data  collec- 
tions, 'Texas,  Hydrologic  data,  Levees,  Flood 
protection,  Storms,  Hydrographs,  Mass  curves, 
Stream  gages,  Gaging  stations,  Rain  gages.  Flow 
rates,  Watershed  management,  Small  watersheds. 
Identifiers:  'Elm  Fork  Trinity  River  (Tex). 

This  is  the  eleventh  in  a  series  of  basic-data  re- 
ports published  annually  for  the  Elm  Fork  Trinity 
River  study  area,  and  contains  the  rainfall,  runoff, 
and  storage  data  collected  during  the  1970  water 
year  for  the  46.0-square-mile  area  above  the 
stream-gaging  station  Elm  Fork  Trinity  River  near 
Muenster,  Texas.  Fourteen  floodwater  retaining 
structures  provide  capacity  for  flood-detention 
storage  of  10,500  acre-feet  of  flood  runoff  from 
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33. S  square  miles  of  the  46.0-square-mile  drainage 
area.  The  average  rainfall  for  the  1970  water  year 
was  3S.I6  inches,  or  103%  of  the  14-year  (1957-70) 
average.  The  monthly  rainfall  totals  ranged  from  a 
low  of  0.31  Inches  in  January  to  a  high  of  8.43 
inches  in  September.  Yearly  mean  discharge  at  the 
stream-gaging  station  was  20.5  cfs,  compared  with 
the  14-year  (1957-70)  average  of  20.1  cfs.  Total  ru- 
noff during  the  year  was  14.860  acre-feet  (6.06 
inches),  which  is  17%  of  the  total  rainfall.  Four 
storm  periods  were  selected  for  detailed  rainfall 
and  discharge  computations.  (Woodard-USGS) 
W72-10728 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC    DATA    FOR    DEEP    CREEK, 
COLORADO  RIVER  BASIN,  TEXAS,  1970, 
Geological  Survey,  Austin,  Tex. 
H.R.Hejl.Jr. 

Geological  Survey  Open-file  Report  (Texas  Dis- 
trict), April  1972. 35  p,  2  fig,  2  tab. 

Descriptors:  'Rainfall-runoff  relationships, 
'Streamflow,  'Water  storage,  'Basic  data  collec- 
tions, 'Texas,  Hydrologic  data,  Flood  protection. 
Stream  gages.  Gaging  stations.  Flow  rates,  Rain 
gages.  Watershed  management,  Small  watersheds. 
Identifiers:  'Deep  Creek  (Colorado  River  Basin, 
Tex.),  Floodwalls. 

This  is  the  eleventh  in  a  series  of  basic-data  re- 
ports published  annually  for  the  Deep  Creek  study 
area,  and  contains  the  rainfall,  runoff,  and  storage 
data  collected  during  the  1970  water  year  for  the 
43.9-square-mile  area  above  the  stream-gaging  sta- 
tion Deep  Creek  near  Mercury,  Texas,  and  the 
8  31  -square-mile  area  above  the  stream-gaging  sta- 
tion Dry  Prong  Deep  Creek  near  Mercury,  Texas. 
Six  floodwater-retarding  structures  have  a  com- 
bined total  capacity  of  7,030  acre-feet  and  regulate 
flood  flow  from  25.31  square  miles.  The  weighted- 
mean  rainfall  over  the  Deep  Creek  portion  of  the 
study  area  was  26.91  inches  and  over  the  Dry 
Prong  Deep  Creek  portion  22.17  inches -3  and  20 
percent,  respectively,  below  the  long-term  average 
rainfall  of  27.74  inches  at  Brownwood.  The  ratio  of 
rainfall  to  runoff  ranged  from  2.8  to  5.5  percent. 
(Woodard-USGS) 
W72-10729 


ENERGY   AND  MASS  TRANSFER  THROUGH 
AN  AIR-WATER  INTERFACE, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02A. 
W72- 10730 


GEOLOGY  AND  WATER  RESOURCES  OF  THE 
SPANISH  VALLEY  AREA,  GRAND  AND  SAN 
JUAN  COUNTIES,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-10732 


UNUSUAL  TEMPERATURE  VARIATIONS  IN 
TWO  SMALL  STREAMS  IN  NORTHERN  VIR- 
GINIA, 

Geological  Survey,  Arlington,  Va. 
E.J.Pluhowski. 

Prof,  paper  800-B  available  from  GPO,  Washing- 
ton, DC  20402  -  Price  {2.25.  In:  Geological  Survey 
Research  1972,  Chapter  B;  US  Geological  Survey 
Professional  Paper  800-B,  p  B255-B258,  1972.  4 
fig.  3  ref. 

Descriptors:  'Water  temperature,  'Virginia, 
Weather,  Iced  lakes,  Precipitation  (Atmospheric), 
Solar  radiation.  Snowfall,  Heat  balance,  Energy 
budget. 

Temporary,  unexpected  disruptions  in  the  tem- 
perature regimen  of  two  small  streams  in  northern 
Virginia  are  ascribed  to  short-term  disruptions  in 
the  energy  balances  of  the  streams.  A  combination 
of  meteorologic  events  on  February  14-15,  1970, 
caused    unusual    water-temperature    changes    in 


Nichols  Run  near  Great  Falls,  Va.  Ice  floes  on 
Lake  Fairfax  near  Reston,  Va.,  driven  past  the 
lake's  flat-crested  outlet  by  high  winds  on  Februa- 
ry 11,  1970,  caused  an  anomalous  drop  of  4  deg  C 
in  the  receiving  waters  of  Colvin  Run.  (Knapp- 
USGS) 
W72-10739 


THE  UPPER  BOUND  OF  A  LOG-PEARSON 
TYPE  III  RANDOM  VARIABLE  WITH  NEGA- 
TIVELY SKEWED  LOGARITHMS, 

Geological  Survey,  Arlington,  Va. 
E.J.Gilroy. 

Prof,  paper  800-B  available  from  GPO,  Washing- 
ton, DC  20402  -  Price  $2.25.  In:  Geological  Survey 
Research  1972,  Chapter  B;  US  Geological  Survey 
Professional  Paper  800-B,  p  B273-B275,  1972.  1 
tab,  2  ref. 

Descriptors:    'Statistics,    'Variability,    'Floods, 

Peak  discharge,  Statistical  methods,  Frequency 

analysis. 

Identifiers:  'Log-Pearson  distribution. 

When  a  negative  skew  coefficient  is  used  in  fitting 
a  Pearson  type  III  distribution  to  the  logarithms  of 
annual  floods,  the  estimated  annual  floods  are 
necessarily  bounded  from  above.  Thus  a  numeri- 
cal value  of  the  upper  bound  exists.  The  implica- 
tions of  such  a  property  of  the  annual  floods  could 
be  serious  depending  on  the  magnitudes  of  the 
upper  bound,  the  mean  value  of  the  annual  floods, 
and  the  standard  deviation  of  the  annual  floods. 
(Knapp-USGS) 
W72- 10742 


FORMATION  OF  THE  THERMOCLINE  STEP 
STRUCTURE  BY  LARGE-AMPLITUDE  INTER- 
NAL GRAVITY  WAVES, 

Environmental  Science  Services  Administration, 
Princeton,  N.J.  Geophysical  Fluid  Dynamics  Lab. 
I.  Orlanski,  and  K.  Bryan. 

Journal  of  Geophysical  Research,  Vol  74,  No  28,  p 
6975-6983,  December  20, 1969. 6  fig,  1  tab,  II  ref. 

Descriptors:    'Thermocline,    'Oceans,    Mixing, 

Convection,  Turnovers,  Temperature,  Velocity, 

Stability. 

Identifiers:    Large    amplitude.    Gravity    waves, 

Energy  propagation. 

A  possible  mechanism  for  the  formation  of  the 
thermocline  step  structure  is  a  sporadic  over  turn- 
ing by  rotors  associated  with  finite-amplitude  in- 
ternal waves.  For  a  two-dimensional  flow  in  a 
large  Reynolds  number  range  in  which  effects  of 
molecular  viscosity  and  conductivity  can  be 
neglected,  the  equation  of  state  can  be  written  in- 
corporating the  temperature  of  the  fluid,  the  densi- 
ty, the  coefficient  of  thermal  expansion  and  a  con- 
stant reference  density.  By  means  of  the 
Boussinesq  approximation,  the  vorticity  and  ther- 
mal equations  are  written  and  solved  assuming  the 
basic  stratification  of  the  environment  to  be  a  con- 
stant. Good  agreement  is  found  with  numerical  ex- 
periments illustrating  the  mechanism.  A  scale  anal- 
ysis for  the  ocean  shows  that  downward-propagat- 
ing waves  with  a  vertical  wavelength  of  10-20  me- 
ters would  be  most  favored  to  break  by  the  con- 
vective  instability  mechanism.  Examination  of 
velocity  spectra  measured  in  the  North  Atlantic 
shows  that  more  than  enough  energy  exists  in  the 
internal  wave  frequency  range  for  this  type  of  in- 
stability to  occur.  (Upadhyaya- Vanderbilt) 
W72-10822 


SOME  RECOMMENDATIONS  FOR  THE 
OPERATION  OF  REPRESENTATIVE  AND  EX- 
PERIMENTAL BASINS  AND  THE  ANALYSIS 
OF  DATA. 

For  primary  bibliographic  entry  see  Field  02A. 
W72- 10902 


ROLE  OF  SUBSURFACE  FLOW  IN  GENERAT- 
ING SURFACE  RUNOFF:  I.  BASE  FLOW  CON- 
TRIBUTIONS TO  CHANNEL  FLOW, 

Thomas  J.  Watson  Research  Center,  Yorktown 

Heights,  N.Y. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-10905 


WATER    RESOURCES    INVESTIGATIONS    HO 

WEST  VIRGINIA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10918 


WATER    RESOURCES    INVESTIGATIONS    IN 
WASHINGTON,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10919 


AN   EVALUATION  OF  CHEMICAL  GAUGING 
TECHNIQUES, 

Ministry  of  Works,  Wellington  (New  Zealand). 

Water  and  Soil  Div 

R.J.Bellamy. 

New   Zealand   Ministry  of  Works  Hydrological 

Research  Progress  Report  No  6,  1971.  8  p,  3  fig,  6 

ref. 

Descriptors:  'Flow  measurement,  'Turbulent 
flow,  'Streamflow,  'Travel  time,  'Tracers, 
Methodology,  Chemical  properties,  Dye  releases, 
Tracking  techniques.  Chemical  analyses, 
Fluorometry,  Evaluation,  Analytical  techniques. 
Identifiers:  Chemical  stream  gaging. 

Two  methods  for  measuring  streamflow  in  turbu- 
lent streams  are  described:  (a)  The  sudden  or 
'gulp'  injection  method  requires  the  addition  of  a 
known  volume  of  chemical  to  the  stream  as  rapidly 
as  possible  and,  at  some  point  downstream,  sam- 
pling the  stream  water  at  regular  intervals  of  time. 
Concentrations  of  the  chemical  in  the  stream 
water  at  the  sampling  point  are  determined  and  a 
concentration-versus-time  curve  drawn,  (b)  The 
constant-rate  injection  method  requires  the  addi- 
tion of  the  chemical  in  solution,  the  dilution  of 
which  is  approximately  known,  to  the  stream  at  a 
constant  known  rate.  At  a  point  downstream,  sam- 
ples of  stream  water  are  collected  at  a  time  when 
chemical  concentration  becomes  constant,  and 
these  samples  are  analyzed  with  respect  to  the  ini- 
tial concentration.  Chemical  gaging  methods  are 
accurate,  relatively  simple,  and  have  the  major  ad- 
vantage of  being  suited  to  those  conditions  which 
prohibit  accurate  current  meter  measurements. 
The  constant-rate  injection  method  is  recom- 
mended for  general  use.  The  chemical  used  should 
be  sodium  dichromate  or  rhodamine  B.  Where  a 
colorimeter  is  available  this  should  be  used  in 
preference  to  volumetric  analysis,  particularly 
where  large  numbers  of  samples  are  to  be 
analyzed.  (Woodard-USGS) 
W72-11068 


WATER    RESOURCES    INVESTIGATIONS    IN 
SOUTH  DAKOTA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11074 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC   DATA   FOR   HONEY   CREEK, 
TRINITY  RIVER  BASIN,  TEXAS,  1970, 
Geological  Survey,  Austin,  Tex. 
B.  B.  Hampton. 

Geological  Survey  Open-file  Report  (Texas  Dis- 
trict), January  1972. 66  p,  2  fig,  3  tab,  append. 

Descriptors:  'Rainfall-runoff  relationships, 
'Streamflow,  'Water  storage,  'Basic  data  collec- 
tions, 'Texas,  Hydrologic  data,  Levees,  Flood 
protection,  Storms,  Hydrographs,  Mass  curves. 
Stream  gages,  Gaging  stations.  Flow  rates.  Rain 
gages,  Watershed  management,  Small  watersheds. 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


Identifiers:  •Honey  Creek  (Trinity  River  Basin, 
Tex). 

This  is  the  eleventh  in  a  series  of  basic-data  re- 
ports published  annually  for  the  Honey  Creek 
study  area,  and  contains  the  rainfall,  runoff,  and 
storage  data  collected  during  the  1970  water  year 
for  the  39.0-square-mile  area  above  the  stream  - 
gaging  station  Honey  Creek  near  McKinney,  Tex- 
as. There  are  13  flood  water-retarding  structures 
located  in  the  Honey  Creek  watershed.  The 
average  rainfall  for  the  1970  water  year  was  38.03 
inches,  or  109%  of  the  17-year  (1954-70)  average  of 
34.97  inches.  The  monthly  rainfall  totals  ranged 
from  0.06  inch  in  July  to  6.18  inches  in  September. 
The  yearly  mean  discharge  at  the  stream-gaging 
station  Honey  Creek  near  McKinney  was  28.9  cfs, 
compared  with  the  19-year  average  of  19.3  cfs.  An- 
nual runoff  at  the  stream-gaging  station  was  20,930 
acre-feet  (10.06  inches).  Four  storm  periods  were 
selected  for  detailed  rainfall  and  discharge  compu- 
tations. (Woodard-USGS) 
W72-U087 


2F.  Groundwater 


APPLICATION  OF  NONPARAMETRIC 

STATISTICAL  TESTS  IN  HYDROLOGY, 

Pennsylvania     State     Univ.,     University     Park. 

Mineral  Conservation  Section. 

S.  H.  Siddiqui,  and  R.  R.  Parizek. 

Ground  Water,  Vol  10,  No  2,  p  26-31 ,  March-April 

1972. 2  tab,  12  ref ,  append.OWRR  A-005-PA  (5). 

Descriptors:   'Statistical  methods,   "Hydrogeolo- 
gy,  "Variability,  'Computer  programs,  Sampling, 
Water  yield,  Probability,  Fracture  permeability . 
Identifiers:  Nonparametric  statistical  tests. 

Appropriate  nonparametric  or  distribution-free 
statistical  techniques  are  useful  tools  when  data  do 
not  satisfy  the  conditions  required  by  parametric 
statistical  tests,  and  may  be  applied  to  a  variety  of 
hydrogeological  problems.  Two  nonparametric 
tests,  Krusk-Wallis  One-Way  Analysis  of  Vari- 
ance and  Mann-Whitney  U  Test,  were  used  to  test 
the  significance  of  observed  differences  in  well 
yields  with  respect  to  variation  in  controlling 
hydrogeologic  factors.  The  steps  involved  in  per- 
forming these  two  tests  are  presented  with  one  ex- 
ample for  each.  Other  applications  to  water-re- 
lated problems  are  suggested.  To  avoid  computa- 
tional errors  and  save  time,  a  computer  program 
was  written  for  calculating  the  statistics  used  in 
these  tests.  (Knapp-USGS) 
W72-10439 


GROUNDWATER  OF  SIBERIA  AND  THE 
SOVIET  FAR  EAST  (PODZEMNYYE  VODY 
SIBIRI I  DAL'NEGO  VOSTOKA). 

For  primary  bibliographic  entry  see  Field  04B. 
W72-10440 


RESULTS  AND  PROBLEMS  OF  STUDYING  IN- 
DUSTRIAL MINERAL  WATERS  OF  SIBERIA 
AND  THE  SOVIET  FAR  EAST  (ITOGI  I 
OCHEREDNYYE  ZADACHI  IZUCHENIYA 
MTNERAL'NYKH  PROMYSHLENNYKH  VOD 
SIBIRI  I  DAL'NEGO  VOSTOKA), 
Vsesoyuznyi  Geologicheskii  Institut,  Leningrad 
(USSR). 

For  primary  bibliographic  entry  see  Field  04B. 
W72-10441 


GROUNDWATER    RESOURCES    OF    SIBERIA 

AND     THEIR     ROLE     IN     THE     NATIONAL 

ECONOMY    (RESURSY    PODZEMNYKH    VOD 

SIBIRI       I       IKH       ROL'       V       NARODNOM 

KHOZYAYSTVE), 

All-Union       Scientific       Research       Inst.       of 

Hydrogeology  and  Engineering  Geology,  Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  04B. 

W72-10442 


BASIC     PROBLEMS     IN      HYDROGEOLOGY 
(OSNOVNYYE  PROBLEMY 

GIDROGEOLOGII), 

Moskovskii        Geologorazvedochnyi         Institut 

(USSR). 

A.  M.Ovchinnikov. 

In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 

'Nauka',  Moscow,  p  19-22,  1971. 

Descriptors:  "Hydrogeology,  'Groundwater, 
'Groundwater  resources,  'Natural  resources, 
Water  types,  Confined  water,  Water  management 
(Applied),  History,  Planning,  Analytical 
techniques,  Methodology,  Investigations. 
Identifiers:  'USSR,  'Siberia,  'Hydrogeochemis- 
try,  'Paleohydrogeology,  'Nuclear  hydrogeology, 
Mineral  deposits. 

The  study  of  groundwater  in  the  USSR  during  SO 
years  of  Soviet  rule  is  examined  briefly  in  connec- 
tion with  the  development  of  3  new  scientific 
disciplines-hydrogeochemistry,  paleohydrogeolo- 
gy, and  nuclear  hydrogeology-and  the  application 
of  new  techniques  to  solutions  of  practical 
problems.  Special  emphasis  is  placed  on  the  im- 
portance of  groundwater  in  various  geological 
processes,  including  the  formation  of  mineral 
deposits.  The  increasing  complexity  of  ground- 
water problems  in  the  national  economy  calls  for 
establishment  of  a  hydrogeological  center  ad- 
ministered directly  under  the  USSR  Academy  of 
Sciences.  (See  also  W72-10440)  (Josef son-USGS) 
W72-10443 


BASIC  PATTERNS  IN  THE  ACCUMULATION 
OF  IODINE,  BROMINE,  BORON,  STRONTIUM, 
POTASSIUM,  BARIUM  AND  OTHER  TRACE 
ELEMENTS  IN  DIFFERENT  TYPES  OF  INDUS- 
TRIAL WATER  (OSNOVNYYE  ZAKONOMER- 
NOSTI  NAKOPLENIYA  YODA,  BROMA, 
BORA,  STRONTSIYA,  K  ALIYA,  BARIYA  I 
DRUGIKH  MIKROELEMENTOV  V 

RAZLICHNYKH  TIPAKH  PROMYSHLEN- 
NYKH VOD), 

All-Union  Scientific  Research  Inst.  of 
Hydrogeology  and  Engineering  Geology,  Moscow 
(USSR). 

L.  V.  Slavyanova,  and  M.  S.  Galitsyn. 
In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 
'Nauka',  Moscow,  p  1 12-1 16,  1971 .  1  fig,  4  ref. 

Descriptors:  'Geochemistry,  'Trace  elements, 
•Water  types,  'Industrial  water,  'Groundwater, 
Confined  water.  Connate  water,  Saline  water, 
Brines,  Salts,  Halogens,  Metals,  Alkali  metals.  Al- 
kaline earth  metals,  Groundwater  basins. 
Aquifers,  Artesian  aquifers,  Water  chemistry, 
Geologic  time. 

Identifiers:  'USSR,  'Hydrogeochemistry, 
'Groundwater  provinces,  'Barium,  Lithium,  Ru- 
bidium, Platforms,  Isomorphism,  Mineralization. 

Trace  elements  are  divided  into  two  groups  ac- 
cording to  their  occurrence  in  groundwaters  of  ar- 
tesian basins.  The  first  group  includes  Li,  Rb,  K, 
Cs,  Sr,  Ba,  B,  Br,  and  I  and  the  second  group,  the 
heavy  and  nonferrous  metals.  Concentration  of 
trace  elements  of  the  first  group  in  groundwater  is 
determined  by  a  number  of  external  migration  fac- 
tors, including  amount  of  total  mineralization, 
ionic  composition,  temperature,  hydrostatic  pres- 
sure, and  the  lithologic-facies  characteristics  of 
rocks.  Extensive  distribution  of  large  concentra- 
tions of  trace  elements  of  the  first  group  in  ground- 
water creates  provinces  of  subsurface  lithium, 
iodine,  bromine,  and  other  waters  as  sources  of  in- 
dustrial water.  A  new  genetic  classification  of  sub- 
surface industrial  waters,  based  on  origin,  occur- 
rence, and  chemical  and  gas  composition,  includes 
waters  of  artesian  basins  and  confined  and  con- 
nate waters  of  mountain-fold  structures.  (See  also 
W72-10440)  (Josefson-USGS) 
W72- 10444 


THE    TYUMEN'    DEPOSIT    OF    INDUSTRIAL 
THERMAL  WATER  (TYUMENSKOYE 

MESTOROZHDENIYE        PROMYSHLENNYKH 
TERMAL'NYKH  VOD), 

Tyumenskii  Geologorazvedochnyi  Trest  (USSR). 


For  primary  bibliographic  entry  see  Field  04B. 
W72-10445 


MINERAL  WATERS  OF  THE  SIBERIAN  PLAT- 
FORM (MINERAL'NYYE  VODY  SIBIRSKOY 
PLATFORMY), 

I.  S.  Lomonosov,  S.  V.  Lysan,  and  Ye.  V. 

Pinneker. 

In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 

'Nauka',  Moscow,  p  135-167,  1971.  1  fig,  5  tab,  27 

ref. 

Descriptors:  'Hydrogeology,  'Structural  geology, 
•Water  types,  'Mineral  water.  Groundwater, 
Groundwater  basins,  Aquifers,  Springs,  Brines, 
Salts,  Carbonates,  Chlorides,  Sulfates,  Sulfides, 
Sodium  compounds,  Gases,  Trace  elements. 
Water  chemistry,  Water  properties,  Water  utiliza- 
tion. 

Identifiers:  'USSR,  'Siberia,  'Artesian  basins. 
Platforms,  Mineralization,  Balneology. 

The  occurrence  of  mineral  waters  of  various  com- 
positions in  platform  areas  of  East  Siberia  was  ex- 
amined in  connection  with  the  development  of  a 
classification  of  these  waters  and  their  separation 
into  groups,  classes,  and  types.  In  the  Siberian 
Platform,  36  mineral-water  types  were  established. 
Basic  indices  used  were:  (1)  mineral  concentra- 
tion; (2)  composition  of  gases,  salts,  and  trace  con- 
stituents; and  (3)  physical  properties  of  the  water. 
Geological  and  hydrogeological  prerequisites  for 
mineral-water  occurrence  are  given  together  with 
a  description  of  the  differentiated  classification 
units.  Chemical  composition  of  mineral  waters 
was  described  and  analyzed  in  terms  of  their 
potential  utilization  for  medicinal  and  industrial 
purposes.  (See  also  W72-10440)  (Josefson-USGS) 
W72-10446 


MINERAL  WATERS  IN  THE  NORTHWESTERN 
PART  OF  THE  KANSK  ARTESIAN  BASIN 
(MINERAL'NYYE  VODY  SEVERO-ZAPADNOY 
CHASTI  KANSKOGO  ARTEZIANSKOGO  BAS- 

SEYNA), 

N.  N.  Shuranova. 

In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 

'Nauka',  Moscow,  p  170-173,  1971.  3  tab. 

Descriptors:  'Mineral  water,  'Water  types, 
'Water  chemistry,  'Salinity,  'Inorganic  com- 
pounds, Chlorides,  Sulfates,  Brines,  Nitrogen, 
Methane,  Bromine,  Potassium,  Artesian  aquifers, 
Springs,  Boreholes,  Water  utilization. 
Identifiers:  'USSR,  'Siberia,  'Krasnoyarsk  Terri- 
tory, *Artesian  basins,  Health  resorts,  Mineraliza- 
tion. 

The  Kansk  artesian  basin  is  included  within  the 
province  of  nitrogen  and  methane  waters  of  arte- 
sian basins  in  the  Krasnoyarsk  Territory  in  west- 
central  Siberia.  On  the  basis  of  a  classification 
adopted  by  the  Leningrad  All-Union  Scientific 
Research  Institute  of  Hydrogeology  and  Engineer- 
ing Geology,  mineral  waters  of  the  basin  are  di- 
vided into  3  principal  groups:  (1)  waters  with  a 
mineralization  of  less  than  35  g/liter,  containing 
biologically  active  components  of  the  ionic-salt 
composition;  (2)  waters  with  a  mineralization  of 
less  than  35  g/liter,  differing  only  in  the  character 
of  the  major  ion;  and  (3)  waters  with  a  mineraliza- 
tion of  more  than  35  g/liter.  Mineral  waters  of  the 
first  group  include  bromine  waters  of  calcium 
chloride,  sodium  chloride,  and  sodium  composi- 
tion, with  a  mineralization  ranging  from  5  to  30 
g/liter.  The  second  group  consists  of  chloride  and 
sulfate  waters  and  waters  of  mixed  composition, 
with  a  mineralization  ranging  from  1.2  to  31.8 
g/liter.  Waters  of  the  third  group  contain  various 
brine  concentrations  (35.6-374.7  g/liter)  with 
bromine  and  increased  potassium  amounts.  None 
of  the  mineral  waters  of  the  Kansk  basin  is  used 
for  medicinal  purposes,  and  only  brines  are  being 
exploited  for  industrial-water  supply.  (See  also 
W72-10440)  (Josefson-USGS) 
W72-10447 
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FORMATION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  WATERS  OF  SOME  MINERAL 
SPRINGS  IN  EASTERN  SAYAN  (O  FOR- 
MIROVANII  KHIMICHESKOGO  SOSTAVA 
VOD  NEKOTORYKH  MINERAL'NYKH 

ISTOCHNIKOV  VOSTOCHNOGO  SAYANA), 
Irkutskii  Gosudarstvennyi  Universitet  (USSR). 
G.  M.  Shpeyzer,  I.  M.  Borisenko,  P.  F. 
Bochkarev,  L.  A.  Charchidi,  and  N.  V. 
Bekhtereva. 

In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 
•Nauka',  Moscow,  p  189-192,  1971.  3  tab. 

Descriptors:  'Water  chemistry,  'Chemical  analy- 
sis, 'Mineral  water,  'Springs,  Thermal  springs, 
Hot  springs.  Cold  springs,  Igneous  rocks, 
Metamorphic  rocks,  Carbonate  rocks,  Alkali 
metals,  Alkaline  earth  metals,  Carbon  dioxide. 
Ions,  Water  temperature,  Hydrogen  sulfide,  Ox- 
idation-reduction potential,  Electrical  con- 
ductance, Radioactivity,  Sampling. 
Identifiers:  'USSR,  'Sayan  Mountains,  'Mineral 
springs,  Radon. 

Investigations  were  conducted  in  1964-66  by  the 
Buryat  Geological  Administration  and  Irkutsk 
State  University  to  study  mineral  waters  of  the 
eastern  Sayan  Mountain  range  in  Central  Asia.  On 
the  basis  of  their  genesis,  three  types  of  mineral 
waters  were  identified:  (1)  waters  formed  in  com- 
paratively homogeneous  limestone-carbonate 
rocks  (Shumak  thermal  springs);  (2)  waters  formed 
in  igneous  and  metamorphic  rocks  (hot  and  cold 
carbonic-acid  springs  of  the  Sentsa  River);  and  (3) 
waters  formed  predominantly  in  igneous  rocks 
(mineral  springs  of  Nilova  Pustyn').  (See  also 
W72-10440)  (Josefson-USGS) 
W72-10448 


MINERAL  WATERS  OF  THE  CHITA  OBLAST 
(MINERAL'NYYE  VODY  CHITINSKOY 

OBLASTI), 

Chitinskoe  Geologicheskoe  Upravlenie  (USSR). 
N.  S.  Bogomolov,  A.  M.  Dikovskiy,  A.  P. 
Karaseva,  G.  I.  Klimov,  and  L.  M.  Orlova. 
In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 
'Nauka',  Moscow,  p  192-196,  1971. 

Descriptors:  'Mineral  water,  'Water  types, 
•Water  chemistry,  'Structural  geology,  Fractures 
(Geologic),  Igneous  rocks,  Metamorphic  rocks, 
Sedimentary  rocks,  Artesian  aquifers,  Geologic 
time,  Inorganic  compounds,  Metals,  Gases,  Ions, 
Trace  elements,  Salinity,  Water  temperature, 
Water  utilization. 

Identifiers:  'USSR,  'Siberia,  'Chita  Oblast, 
'Radon,  'Health  resorts,  Balneology,  Mineraliza- 
tion. 

Classification  of  subsurface  mineral  waters  in  the 
Chita  Oblast  in  southeast  Siberia  was  based  on 
ionic  and  gas  composition,  mineralization,  and 
concentration  of  specific  constituents.  Five  prin- 
cipal groups  of  mineral  waters  were  identified:  (1) 
weakly  mineralized  siliceous  nitrogen  waters;  (2) 
subthermal  carbonic-acid  and  nitrogen  carbonic- 
acid  waters;  (3)  cold  carbonic-acid  waters;  (4) 
nitrogen  and  radon  carbonic-acid  waters;  and  (5) 
nitrogen  iron-bearing  waters.  Mineral-water  types 
within  groups  were  compared  with  well-known 
mineral  waters  of  other  regions  and  divided  geos- 
tructu rally  into  4  categories:  (1)  deposits  as- 
sociated with  deep-seated  fractures;  (2)  deposits 
confined  to  the  interstitial  zone  of  weathering  of 
igneous  and  metamorphic  rocks;  (3)  deposits  of 
Paleozoic  and  Mesozoic  metamorphosed  sedimen- 
tary complexes;  and  (4)  deposits  formed  in  arte- 
sian aquifers.  Of  the  14  types  examined,  only  two 
are  presently  exploited  by  local  health  resorts. 
(See  also  W72-10440)  (Josefson-USGS) 
W72- 10449 


THE  INTERNAL  STRUCTURE  OF  OLD 
FAITHFUL  GEYSER  AS  DEDUCED  FROM 
PHYSICAL  EVIDENCE, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Chemi- 
cal Engineering. 
J.  H.  Barbee. 


Earth  Science  Bulletin,  Wyoming  Geological  As- 
sociation, Vol.  4,  No.  4,  p  9-16,  1971.  5  fig,  2  tab, 
17ref. 

Descriptors:      'Geysers,      'Subsurface     waters, 
•Thermal  water,  'Steam,  'Pressure,  Theoretical 
analysis,     Columns,     Reservoirs,     Temperature, 
Geological  structures. 
Identifiers:  'Eruptions. 

Theories  on  the  mechanisms  of  geyser  eruption 
fall  into  2  general  classes.  The  'steam  chamber 
theory'  assumes  that  an  underground  reservoir  is 
connected  to  the  geyser  tube,  that  the  reservoir 
continually  fills  with  water  and  empties  into  a  high 
temperature  cavity  and  boils,  and  that  the  resulting 
steam  formed  displaces  the  water-steam  mixture 
up  through  the  geyser  tube  and  out  the  vent.  The 
'critical  column  theory'  supposes  that  a  large 
reservoir  full  of  water  is  connected  to  the  geyser 
tube,  and  that  since  free  circulation  is  at  a 
minimum  in  the  geyser  tube,  the  water  at  the  bot- 
tom of  the  tube  is  hotter  than  the  water  near  the 
top.  The  water  in  the  column  is  unstable  because 
low  temperature,  high  density  water  is  situated 
above  higher  temperature,  low  density  water. 
Eventually  either  steam  or  dissolved  gases  evolve 
in  the  lower  levels  and  displace  the  overlying 
water  and  steam.  There  is  little  quantitative  infor- 
mation available  for  Old  Faithful,  but  the  impor- 
tant known  facts  are  tabulated  and  interpreted  in 
terms  of  versions  of  each  theory.  It  is  shown  that 
Old  Faithful  geyser  tube  must  be  fairly  long  (about 
175-200  m)  and  that  the  critical  column  theory  ap- 
plies only  to  short  tube  geysers  (less  than  15  m). 
The  eruption  of  Old  Faithful  is  therefore  probably 
best  described  by  a  modified  steam  chamber 
theory  than  by  the  critical  column  theory.  (Casey- 
Arizona). 
W72-10511 


WATER    RESOURCES    INVESTIGATIONS    IN 

NEW  MEXICO,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10633 


WATER    RESOURCES    INVESTIGATIONS    IN 
RHODE  ISLAND,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10634 


GEOCHEMISTRY  AND  ORIGIN  OF  FORMA- 
TION WATERS  IN  THE  WESTERN  CANADA 
SEDIMENTARY  BASIN  -III.  FACTORS  CON- 
TROLLING CHEMICAL  COMPOSITION, 

Research  Council  of  Alberta,  Edmonton. 
B.  Hitchon,  G.  K.  Billings,  and  J.  E.  Klovan. 
Geochimica  et  Cosmochimica  Acta,  Vol  35,  No  2, 
p  567-598,  February  1971.  5  fig,  8  tab,  57  ref. 

Descriptors:  'Groundwater,  'Sedimentary  basins 
(Geologic),  'Geochemistry,  'Chemical  properties, 
'Canada,  Chemical  analysis,  Water  chemistry, 
Water  quality,  Data  collections,  Clays,  Rocks,  Or- 
ganic matter,  Oil  fields,  Water  analysis. 
Identifiers:  'Alberta  (Canada),  Formation  waters. 

Twenty  major  and  minor  chemical  components  are 
reported  for  78  formation  waters  from  oil  fields 
and  gas  fields  in  Alberta,  Canada.  Published  pore 
volume  and  chlorinity  distribution  data  were  used 
for  a  volume-weighted  mean  composition  of  for- 
mation waters  in  the  western  Canada  sedimentary 
basin.  The  results  of  Q-mode,  R-mode,  and 
second-order  R-mode  factor  analyses  are  tabu- 
lated and  interpreted.  The  volume-weighted  mean 
composition  is  similar  to  that  of  sea  water.  Dilu- 
tion by  fresh  water  recharge  and  concentration  by 
membrane  filtration  are  the  major  factors  con- 
trolling chemical  composition.  Together,  they 
produce  a  chemical  population  ranging  from  fresh- 
water to  brines.  Quantitative  calculations  demon- 
strate that  sufficient  halite  has  been  dissolved 
from  Middle  Devonian  evaporite  beds  to  account 
for  the  observed  gain  in  NaCl,  and  that  the  balance 


of  halite  dissolved  from  bedded  evaporites  in  the 
basin  has  been,  and  is  being,  lost  to  the  surface. 
Other  factors  controlling  chemical  composition  in- 
clude cation  exchange  on  clays,  a  probable  con- 
tribution of  Br  and  I  by  desorption  from  the  clay 
fraction  of  argillaceous  rocks,  as  well  as  from  or- 
ganic matter,  and  solubility  control  of  CaC03  and 
SrS04  concentrations.  (Woodard-USGS) 
W72-10642 


STEADY-STATE  WELL-FLOW  THEORY  FOR 
A  HORIZONTAL  CONFINED  AQUIFER  WITH 
ARBITRARY  CONDITIONS  ON  THE  OUTER 
BOUNDARY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 

R.  R.  VanderPloeg. 

Ph.  D.  Thesis,  1972.  151  p,  22  fig,  4  tab,  29  ref. 

OWRRB-019-1A(3). 

Descriptors:  'Water  wells,  'Steady  flow,  'Con- 
fined water,  'Aquifer  characteristics,  'Boundary 
layers,  Theoretical  analysis,  Analytical 
techniques,  Equations,  Correlation  analysis, 
Model  studies,  'Iowa. 

Identifiers:  'Ames  aquifer  (Iowa),  Hydraulic 
head. 

Some  boundary  value  problems  occurring  in 
groundwater  hydrology  are  solved.  Considered  are 
problems  of  steady-state  flow  of  water  to  one  or 
more  completely  penetrating  wells  in  horizontal, 
confined  aquifers  of  finite  extent.  The  conditions 
on  the  outer  boundary  of  the  aquifer  have  to  be 
known  but  can  be  arbitrary.  The  analysis  includes 
mixed  boundaries.  The  outer  aquifer  boundary  can 
be  of  irregular  shape.  A  solution  to  a  particular 
problem  is  given  in  the  form  of  a  function  which 
gives  the  hydraulic  head  at  any  point  in  the  flow 
region.  With  the  experience  obtained  in  solving 
theoretical  models  an  attempt  was  made  to  analyze 
the  groundwater  flow  patterns  in  the  Ames  (Iowa) 
aquifer.  The  Ames  aquifer  has  many  properties  of 
an  ideal  aquifer;  it  is  nearly  horizontal,  and  of 
nearly  uniform  thickness  and  permeability.  The 
Ames  aquifer  forms  an  irregularly  shaped, 
horizontal,  confined  aquifer,  with  a  variable  head 
distribution  along  the  outer  boundary,  and  with 
part  of  the  boundary  impervious  due  to  the 
presence  of  a  subsurface  impervious  boundary 
segment.  Only  one  pumping  well  in  the  Ames 
aquifer  was  considered.  Discharge  values  obtained 
with  the  newly  developed  theory  agreed  with  the 
ones  found  in  practice.  (Woodard-USGS) 
W72-10647 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  REAGAN 
COUNTY,  TEXAS, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  04B. 
W72- 10649 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  IRION  COUN- 
TY, TEXAS, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-10650 


MODELING  GROUNDWATER  INFILTRATION 
(MODELIROVANIYE  FIL'TRATSII  PODZEM- 
NYKH  VOD), 

I.  Ye.  Zhernov,  and  V.  M.  Shestakov. 
'Nedra',  Moscow,  1971.  224  p. 

Descriptors:  'Hydrogeology,  'Groundwater,  'In- 
filtration, 'Model  studies,  'Analog  models,  Re- 
sistance networks,  Electrical  resistance,  Resistivi- 
ty, Junctions,  Groundwater  movement,  Flow,  Un- 
steady flow,  Steady  flow,  Aquifers,  Pressure, 
Boreholes,  Drains,  Instrumentation,  Equipment, 
Equations. 

Identifiers:  'USSR,  Artesian  basins,  Differential 
analyzers. 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


The  use  of  model  techniques  for  simulation  of 
groundwater  infiltration  is  examined,  with  empha- 
sis on  electrical-resistance  network  analogs.  Con- 
struction, theory,  and  application  of  analog 
models  and  methods  for  simulation  of  steady  and 
unsteady  groundwater  flow  are  described.  Eight 
model  applications  of  groundwater  infiltration  are 
cited,  including  (1)  modeling  of  horizontal 
drainage  in  a  stratified  layer;  (2)  modeling  of 
groundwater  flow  in  a  closed  artesian  basin;  (3) 
modeling  of  aquifers  drained  by  horizontal 
boreholes;  and  (4)  modeling  of  the  effects  of  a 
radial  water  intake  in  a  stratified  system.  (Josef- 
son-USGS) 
W72-10657 


DEVELOPMENT  OF  PRESSURE  IN  GROUND- 
WATER HORIZONS  CAUSED  BY  STORAGE  IN 
LARGE  RESERVOIRS  (RAZVITIYE  PODPORA 
V  GORIZONTAKH  NAPORNYKH  VOD  PRI 
SOZDANII  KRUPNYKH  VODOK- 

HRANILISHCH), 

All-Union  Research  Inst,  of  Marine  Geology  and 
Geophysics,  Riga  (USSR). 
V.  Ya.  Staprens. 
•Zinatne'.Riga,  1970.  47  p. 

Descriptors:  'Hydrogeology,  'Groundwater, 
•Water  pressure,  'Reservoirs,  'Reservoir  storage, 
Reservoir  construction,  Hydroelectric  plants, 
Discharge  (Water),  Hydrostatic  pressure,  Pressure 
head,  Hydraulic  gradient,  Water  levels,  Water 
level  fluctuations,  Potentiometric  level,  Water  ta- 
ble, Confined  water,  Aquifers,  Piezometers, 
Forecasting. 
Identifiers:  'USSR,  Latvian  SSR. 

Investigations  of  the  development  of  pressure  in 
groundwater  storage  were  begun  in  1964  by  the 
Latvian  All-Union  Scientific  Research  Institute  of 
Marine  Geology  and  Geophysics  in  connection 
with  changes  in  hydrogeological  conditions  in  the 
vicinity  of  the  Plavinas  and  Riga  hydroelectric 
plants  as  a  result  of  reservoir  construction.  A  new 
method  was  proposed  for  forecasting  the  increase 
in  pressure  in  areas  adjacent  to  the  reservoirs  and 
for  estimating  the  expected  rise  in  the  groundwater 
table.  Applicability  of  the  formulas  was  checked  in 
the  fall  of  1968  in  the  laboratory  and  under  field 
conditions  along  the  right  bank  of  the  reservoir 
near  the  Plavinas  powerplant.  (Josef  son-USGS) 
W72-10658 


GROUNDWATER  IN  PALEOZOIC  DEPOSITS 
OF  THE  NORTH  CASPIAN  REGION  (PODZEM- 
NYYE  VODY  PALEOZOYA  SEVERNOGO 
PRIKASPIYA), 

K.Ye.Pit'yeva. 

Izdatel'stvo  Moskovskogo  Universiteta,  Moscow, 

1971. 356  p. 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, 'Geologic  time,  'Paleozoic  era, 
•Hydrogeology,  Areal  hydrogeology.  Aquifers, 
Water  chemistry,  Water  quality,  Water  analysis, 
Geochemistry,  Hydrodynamics,  Mineralogy, 
Sedimentation,  Petrology,  Rocks,  Facies  (Sedi- 
mentary), Trace  elements,  Distribution  patterns, 
Correlation  analysis. 

Identifiers:  'USSR,  'Orenburg  Oblast,  'Caspian 
Sea,  Devonian  period,  Carboniferous  period,  Per- 
mian period,  Paleohydrogeology,  Hydrochemis- 
try,  Facies  maps,  Tectonics. 

This  four-part  monograph  on  groundwaters  of  the 
Orenburg  Oblast  is  the  product  of  extensive 
hydrogeological  and  hydrochemical  investigations 
conducted  in  the  1960's  by  the  Orenburg  laborato- 
ry of  the  All-Union  Petroleum  Scientific  Research 
Institute  of  Geologic  Exploration  and  the 
hydrogeological  laboratory  of  the  Kuybyshev 
Scientific  Research  Institute  of  the  Petroleum  In- 
dustry. The  hydrogeological  and  hydrochemical 
conditions  of  the  region  are  described  including 
the  chemical  composition  of  groundwaters  in 
aquifers  of  Devonian,  Carboniferous,  and  Permian 
deposits.   The   hydrochemical   characteristics   of 


Paleozoic  aquifers  are  examined  including  the  dis- 
tribution of  trace  elements  in  different 
hydrochemical  media  and  the  relation  of 
hydrochemical  patterns  to  rock  structure. 
Mineralogical  and  chemical  composition  of  the 
rocks  and  hydrogeochemical  zoning  of  the  area  are 
described.  (Josefson-USGS) 
W 72- 10660 


STEADY  INFILTRATION  FROM  SOURCES  AT 
ARBITRARY  DEPTH, 

Agricultural  Research  Service,  Madison,  Wis.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10715 


WATER    RESOURCES    INVESTIGATIONS    IN 
TEXAS,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10726 


GROUND  WATER  IN  THE  TERESINA-CAMPO 
MAIOR  AREA,  PIAUI,  BRAZIL, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-10727 


GEOLOGY  AND  WATER  RESOURCES  OF  THE 
SPANISH  VALLEY  AREA,  GRAND  AND  SAN 
JUAN  COUNTIES,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

C.  T.  Sumsion 

Utah  Department  of  Natural  Resources  Technical 

Publication  No  32,  1971.  45  p,  4  fig,  3  plate,  11  tab, 

31  ref. 

Descriptors:  'Water  resources,  'Geology, 
'Hydrogeology,  'Water  supply,  'Utah,  Valleys, 
Groundwater,  Surface  waters,  Data  collections, 
Water  balance,  Water  wells,  Aquifer  charac- 
teristics, Water  yield,  Withdrawal,  Groundwater 
recharge,  Water  levels,  Water  quality,  Stream- 
flow,  Precipitation  (Atmospheric),  Snowmelt, 
Vegetation,  Evapotranspiration,  Hydrologic  data. 
Identifiers:  'Spanish  Valley  (Utah). 

Snowfall  in  the  upland  areas  of  Spanish  Valley, 
Utah,  contributes  to  most  of  the  groundwater 
recharge.  Groundwater  occurs  under  water-table 
conditions  in  the  valley  fill,  which  consists 
generally  of  gravelly  sand.  The  long-term  specific 
yield  of  the  valley  fill  is  estimated  to  be  about  0.25 , 
and  total  groundwater  storage  about  200,000  acre- 
feet.  Aquifer  characteristics  vary  throughout  the 
valley.  Well  yields  may  be  as  much  as  1,000  gpm 
with  only  35  feet  of  drawdown.  Inflow  to  the  val- 
ley is  about  115,000  acre-feet  annually  from 
precipitation;  of  this,  about  28,000  acre-feet  is 
discharged  annually  from  Spanish  Valley  by  sur- 
face streams  and  from  the  groundwater  reservoir, 
and  the  remainder  is  discharged  by  evapotrans- 
piration. Annual  recharge  to  and  discharge  from 
the  groundwater  basin  are  estimated  to  be  14,000 
acre-feet.  Only  3,300  acre-feet  is  used  for  benefi- 
cial purposes  in  the  valley.  Of  the  remainder, 
groundwater  outflow  to  the  Colorado  River  is  esti- 
mated to  be  8,000  acre-feet,  and  about  3,000  acre- 
feet  is  consumed  in  an  area  of  phreatophytes  and 
hydrophytes.  Groundwater  in  the  valley  fill  in  the 
southeast  part  of  Spanish  Valley  contains  the 
greatest  concentration  of  dissolved  solids  in  the 
area  and  is  not  suitable  for  public  supply.  Ground- 
water entering  Spanish  Valley  from  the  northeast 
through  sandstones  of  the  Glen  Canyon  Group  is 
suitable  for  public  supply.  (Woodard-USGS) 
W72-10732 


ECONOMIC    OPTIMIZATION    OF   A    SINGLE- 
CELL  AQUIFER, 

Washington  Univ.,  Seattle.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-10783 


SUBMARINE         SPRING         EXPLORATIONS: 
NORTHWEST  COAST  OF  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaquez.  Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  07B . 

W72-10896 


SUBSURFACE  HYDRAULICS  IN  THE  AREA  OF 
THE  GILA  RIVER  PHREATOPHYTE  PRO- 
JECT, GRAHAM  COUNTY,  ARIZONA, 

Geological  Survey,  Washington,  D.C. 

R.  L.  Hanson. 

Available    from    GPO,    Washington,    DC    20402, 

Price    $0.40    (Paper    cover).    Geological    Survey 

Professional  Paper  655-F,  1972.  27  p,  16  fig,  13  tab, 

13  ref. 

Descriptors:  'Hydrogeology,  'Groundwater, 
'Aquifers,  'Hydrologic  data,  'Arizona,  Data  col- 
lections, Storage  coefficient,  Transmissivity,  Allu- 
vium, Phreatophytes,  Water  wells,  Water  balance. 
Geology,  Aquifer  characteristics,  Drawdown, 
Groundwater  movement,  Water  yield,  Hydraulic 
conductivity,  Diffusivity,  Groundwater  recharge. 
Identifiers:  'Gila  River  (Ariz),  'Graham  County 
(Ariz). 

The  primary  objective  of  the  Gila  River 
Phreatophyte  Project  is  to  evaluate  evapotrans- 
piration from  an  analysis  of  all  the  significant  com- 
ponents comprising  the  hydrologic  system.  The 
two  principal  hydraulic  properties  evaluated  are 
the  storage  coefficient  and  the  transmissivity  for 
both  the  basin  fill  and  the  overlying  alluvium  along 
a  15-mile  reach  of  the  Gila  River  valley  upstream 
from  the  San  Carlos  Reservoir  in  south-central 
Arizona.  The  basin  fill  consists  of  silt,  sand,  and 
clay  estimated  to  be  more  than  1,000  feet  thick. 
The  alluvium  consists  of  as  much  as  60  feet  of 
gravel,  sand,  and  silt  and  fills  a  6,000-foot-wide 
valley  incised  in  the  basin  fill.  The  average  storage 
coefficients  for  the  basin  fill  and  alluvium  are 
0.0005  and  0.15,  respectively.  The  average  trans- 
missivities  for  the  basin  fill  and  alluvium  are  15 
cubic  feet  per  day  per  foot  and  28,000  cubic  feet 
per  day  per  foot,  respectively.  Estimates  of 
hydraulic  conductivity  are  0.015  foot  per  day  for 
the  basin  fill  and  695  feet  per  day  for  the  alluvium. 
Downvalley  groundwater  flow  through  the  alluvi- 
um averages  5.1  acre-feet  per  day.  Estimates  of 
flow  from  the  basin  fill  into  the  overlying  alluvium 
range  from  0. 1 4  to  2.4  acre-feet  per  day  per  mile  of 
valley  length.  A  section  on  aquifer  tests  by  S.  G. 
Brown,  is  included.  (Woodard-USGS) 
W72-10898 


GEOLOGY  AND  GROUND  WATER  OF  THE 
MOLALLA-SALEM,  SLOPE  AREA, 
NORTHERN  WILLAMETTE  VALLEY, 
OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-10899 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
BLUE  CREEK  VALLEY  AREA,  BOX  ELDER 
COUNTY, UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-10900 


ROLE  OF  SUBSURFACE  FLOW  IN  GENERAT- 
ING SURFACE  RUNOFF:  I.  BASE  FLOW  CON- 
TRIBUTIONS TO  CHANNEL  FLOW, 

Thomas  J.  Watson  Research  Center,  Yorktown 

Heights,  N.Y. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-10905 


USE  OF  SUBJECTIVE  INFORMATION  IN  ESTI- 
MATION OF  AQUIFER  PARAMETERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water   Resources;   and   Arizona   Univ.,   Tucson. 
Dept.  of  Systems  Engineering. 
R.  E.  Lovell,  L.  Duckstein,  and  C.  C.  Kisiel. 


Field  02-WATER  CYCLE 
Group  2F— Groundwater 
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Water  Resources  Research,  Vol  8,  No  3,  p  680- 
690,  June  1972.  3  fig,  4  tab,  13  ref.  OWRR  B-007- 
ARIZU4). 

Descriptors:  'Mathematical  models,  'Calibra- 
tions, 'Hydrogeology,  'Aquifer  characteristics, 
Parametric  hydrology,  Groundwater  movement. 
Water  yield.  Model  studies.  Water  levels.  Numeri- 
cal analysis. 

In  the  calibration  of  aquifer  models,  the  desire  for 
an  automated  adjustment  process  is  sometimes  in 
conflict  with  the  need  for  subjective  intervention 
during  the  calibration  process.  Working  from  the 
established  concept  of  modeling  for  unconfined 
aquifers  with  rectangular  nodes,  a  method  is 
described  of  obtaining  subjective  information  in 
addition  to  that  customarily  used  in  model  calibra- 
tion. Such  information  is  assembled  and  quantified 
at  the  same  time  as  the  usual  data  are  gathered  for 
initial  estimation  of  parameters.  This  information 
is  then  introduced  into  an  automatic  adjustment 
process  in  such  a  way  that  the  calibration  process 
can  proceed  without  interruption  until  the  desired 
level  of  relative  accuracy  is  reached,  or  until  it  is 
shown  that  the  desired  level  cannot  be  reached 
within  the  constraints  assigned.  A  decoupling 
technique  that  permits  simultaneous  adjustment  of 
all  parameters  is  also  described.  A  digital  com- 
puter model  of  the  Tucson  basin  aquifer  is  used  to 
illustrate  the  concepts  and  demonstrate  the  adjust- 
ment method.  (Knapp-USGS) 
W72-10906 


WATER-RESOURCES  INVESTIGATION  USING 
ANALOG  MODEL  TECHNIQUES  IN  THE  SAU- 
GUS-NEWHALL  AREA, LOS  ANGELES  COUN- 
TY, CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

S.  G.  Robson. 

Geological  Survey  Open-file  Report,  February  10, 

1972.  58  p,  12  fig,  9  plate ,  8  tab,  16  ref. 

Descriptors:  Water  resources  development, 
'Hydrologic  data,  'Analog  models,  'Projections, 
'California,  Groundwater,  Surface  waters,  Water 
quality,  Water  analysis.  Water  storage.  Aquifer 
characteristics,  water  yield,  Transmissivity, 
Storage  coefficient,  Streamflow,  Groundwater 
recharge,  Planning,  Imported  water,  Water 
supply,  Data  collections. 
Identifiers:  'Los  Angeles  County  (Calif). 

The  Saugus-NewhaU  area  in  the  upper  Santa  Clara 
River  valley  in  northwestern  Los  Angeles  County, 
California,  has  two  main  aquifers,  the  alluvial 
aquifer  and  the  underlying  Saugus  aquifer.  The  al- 
luvial aquifer  consists  of  river  channel  alluvium  as 
much  as  200  feet  thick  with  a  transmissibility  rang- 
ing from  50,000  to  323,000  gallons  per  day  per  foot 
and  a  storage  coefficient  of  10%  to  20%.  The  Sau- 
gus aquifer  has  a  maximum  saturated  thickness  of 
about  3,500  ft  and  ranges  in  transmissibility  from 
2,000  to  200,000  gpm  per  ft.  An  analog  model  of 
the  groundwater  basin  indicates  that  it  will  not  be 
possible  to  artifically  recharge  the  proposed  quan- 
tities of  imported  water  into  the  alluvial  aquifer 
above  Saugus  unless  groundwater  pumpage  from 
that  area  is  increased.  The  alluvial  aquifer  may  not 
be  able  to  supply  enough  water,  even  when  artifi- 
cially recharged  with  imported  water,  to  meet  the 
estimated  maximum  pumping  rate  in  1990. 
Hydrologic  and  water-quality  data  are  presented 
for  ground  and  surface  waters.  (Woodard-USGS) 
W72-10912 


WATER    RESOURCES    INVESTIGATIONS    IN 
WEST  VIRGINIA,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10918 


WATER    RESOURCES    INVESTIGATIONS    IN 
WASHINGTON,  1968. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-10919 


GROUND-WATER  RESOURCES  OF  THE 
YUCCA  VALLEY-JOSHUA  TREE  AREA,  SAN 
BERNARDINO  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-11070 


WATER    RESOURCES    INVESTIGATIONS    IN 
SOUTH  DAKOTA,  1969. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W 72- 11074 


HYDROGEOLOGIC    DATA    FOR    THE 
NORTHERN  HIGH  PLAINS  OF  COLORADO, 

Geological  Survey,  Lakewood,  Colo. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11080 


IN 


POLK        COUNTY, 


GROUNDWATER 
NEBRASKA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11081 


AVAILABILITY  AND  QUALITY  OF  GROUND- 
WATER IN  THE  ASHLAND  QUADRANGLE, 
JACKSON  COUNTY,  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11082 


RECHARGE  OF  TURBID  WATER  TO  THE 
OGALLALA  AQUIFER  THROUGH  A  DUAL-PU- 
RPOSE WELL, 

Southwestern    Great    Plains    Research    Center, 

Bushland,  Tex. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-11084 


2G.  Water  in  Soils 


EFFECT  OF  GYPSUM  FINENESS  ON  THE 
COMPOSITION  OF  SATURATION  EXTRACT 
OF  A  SALINE  SODIC  SOIL, 

Central  Soil  Salinity  Research,  Inst.,  Karnal  (In- 
dia). 

B.  K.  Khosla,  and  I.  P.  Abrol. 
Soil  Science,  Vol.  113,  No.  3,  p  204-206,  1972.  3 
tab ,  2  ref. 

Descriptors:     'Particle     size,     'Gypsum,     'Soil 
amendments,    'Carbonates,    'Bicarbonates,    Al- 
kaline soils,  Saline  soils,  Calcium,  Reclamation. 
Identifiers:  'Saline-sodic  soils. 

Gypsum  is  used  as  an  amendment  for  sodic  soils  to 
increase  Ca  levels.  In  many  soils,  a  major  amount 
of  the  added  gypsum  is  utilized  in  neutralizing  or 
precipitating  the  soluble  carbonates  and  bicar- 
bonates. It  follows  that  in  these  types  of  highly 
deteriorated  soils,  the  minimum  amount  of  gyp- 
sum necessary  to  initiate  crop  growth  must  be  in 
addition  to  the  amounts  needed  for  carbonate  and 
bicarbonate  neutralization.  The  effects  of  varying 
fineness  of  gypsum  on  the  composition  of  the  satu- 
ration extract  of  a  saline  sodic  soil  were  studied. 
Gypsum  of  a  size  finer  than  0.59  mm  was  more  ef- 
fective than  coarser  grades  since  free  carbonates 
result  in  the  formation  of  insoluble  calcium  car- 
bonate coating  on  the  surface  of  coarse  gypsum 
particles.  (Casey-Arizona) 
W72-10523 


SAND-SEAWATER  INTERACTIONS  IN 

BERMUDA  BEACHES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

R.  M.  Pytkowicz. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  No  2, 
p  509-515,  February  1971.  1  fig,  2  tab,  17  ref.  NST 
Grant  GA-17011. 


Descriptors:  'Sands,  'Sea  water,  'Beaches, 
'Cohesionless  soils,  'Pore  water,  Investigations, 
Analytical  techniques,  Sediments,  Sedimentology, 
Marine  microorganisms,  Saturation,  Alkalinity, 
Hydrogen  ion  concentration,  Carbon  dioxide, 
Salinity,  Soil  water  movement. 
Identifiers:  'Bermuda  beaches. 

Surface  seawater  off  several  Bermuda  beaches 
and  in  the  upper  few  inches  of  intertidal  sands  is 
several-fold  supersaturated  with  calcium  car- 
bonate. Precipitation  of  calcium  carbonate  and  ce- 
mentation of  these  sands  is  prevented  by  protec- 
tive coatings.  The  depression  of  the  pH  by  the  ox- 
idation of  organic  matter  causes  solution  of  calci- 
um carbonate  from  deeper  sands  of  the  intertidal 
zone.  Data  on  the  pH,  alkalinity,  saturometry,  and 
C02  for  the  pore  water  of  intertidal  sands  for 
several  beaches  are  tabulated.  (Woodard-USGS) 
W72-10637 


INFRARED  SPECTRA  OF  HUMIC  ACIDS  AND 
RELATED  SUBSTANCES, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-10640 


FUNDAMENTALS  OF  SOIL  MOISTURE. 
VOLUME  II:  INVESTIGATION  TECHNIQUES 
OF  SOIL  WATER  REGIME  (OSNOVV 
UCHENIYA  O  POCHVENNOY  VLAGE.  TOM  II: 
METODY  IZUCHENIYA  VODNOGO  REZHIMA 
POCHV), 
A.  A.  Rode. 
Gidrometeoizdat,  Leningrad,  1969.  288  p. 

Descriptors:  'Soil  physics,  'Soil  moisture, 
'Moisture  content,  'Water  types,  Soil  water,  Soil 
water  movement,  Groundwater,  Water  storage, 
Soil  types,  Soil  properties.  Energy,  Meteorology, 
Agriculture,  Crops,  Forests,  Fallowing,  Instru- 
mentation, Measurement,  Analytical  techniques. 
Sampling. 

Identifiers:  'USSR,  Agrohydrology,  Sod-Podzolic 
soils,  Chronoisopleths. 

This  revision  of  the  original  edition  of  Volume  II 
published  in  1960  incorporates  the  latest  methods 
of  soil-moisture  measurements,  including  gamma- 
ray,  neutron,  and  optical  determinations.  Soil- 
moisture  constants,  energy  relations  in  soil- 
moisture  phenomena,  and  'tagging'  of  soil 
moisture  to  study  its  movement  are  examined  in 
connection  with  investigations  of  soil  physical  and 
hydraulic  properties.  Soil-hydrologic  calculations 
are  accompanied  by  methods  for  tabular  and 
graphic  presentation  of  soil-moisture  data.  (Josel 
son-USGS) 
W72-10663 


CALCULATION  OF  THE  WATER  AND  HEAT 
REGIME  OF  UNDRAINED  BOGS  (VODNO- 
-TEPLOVOY  REZHIM  NEOSUSHENNYKH 
BOLOT  I  YEGO  RASCHET), 

S.  A.  Chechkin. 

Gidrometeoizdat,  Leningrad,  1970.  206  p. 

Descriptors:  'Bogs,  'Water  balance,  'Heat 
balance,  Moisture  content.  Water  properties, 
Thermal  properties,  Heat  flow.  Temperature, 
Freezing,  Thawing,  Frozen  ground,  Peat,  Snow 
cover,  Vegetation,  Topography,  Meteorology, 
Seasonal,  Variability,  Evaluation,  Forecasting. 
Identifiers:  'USSR,  Active  layer,  Hygroscopicity, 
Hodographs,  Nomograms. 

Spatial  and  temporal  variability  of  the  active  layer 
of  undrained  bogs  during  individual  periods  of 
growth  is  examined  as  a  function  of  both  the 
moisture  content  of  deposits  and  the  vertical  dis- 
tribution of  their  water  and  heat  properties.  Par- 
ticular attention  is  given  to  direct  and  indirect 
methods  of  assessing  the  freezing  and  thawing  of 
undrained  bogs  and  temporary  winter  roads  con- 
structed on  them.  (Josefson-USGS) 
W72-10664 
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WATER  CYCLE— Field  02 
Water  in  Soils— Group  2G 


USE  OF  ISOTOPES  AND  RADIATION  IN 
RESEARCH  ON  SOIL-PLANT  RELATIONSHIPS 
INCLUDING  APPLICATIONS  IN  FORESTRY. 
REVIEW  OF  THE  JOINT  FAO/IAEA  SYMPOSI- 
UM HELD  AT  VIENNA,  DEC.  13-17,  1971, 
International  Atomic  Energy  Agency,  Vienna 
(Austria). 

For  primary  bibliographic  entry  see  Field  03F. 
W72-I0679 


THE    HYGROSCOPIC    WATER    IN    FOREST 
SOILS,  (IN  CZECH), 

Vysoka        Skola        Zemedelska,        Brno       (C- 

zechoslovakia).  Fakulta  Lesnicka. 

K.  Krontorad. 

Ved  Cas  Uvti  Ustav  Vedeckotech  Inform  Les.  Vol 

15  No  7  p  615-626. 1969.  Illus.  (English  summary). 

Identifiers:  Adsorption,  Capillary  condensation, 

•Forest  soils,  'Hygroscopic  water,  Isotherms. 

With  any  sample  the  adsorption  isotherm  exhibits 
the  sigmoid  shape.  Physical  sorption  and  capillary 
condensation  occur  within  the  supply  of  hygro- 
scopic soil  water.  The  amount  of  water  absorbed 
in  the  soil  depends  mainly  on  the  active  surface  of 
colloidal  particles,  on  the  type  of  exchangeable  ca- 
tions, and  on  the  character  of  humus.  In  the  moun- 
tain humus  podzols  the  amount  of  Fe  is 
presumably  of  significance.  In  the  soils  saturated 
predominantly  by  bivalent  cations  (e.g.  chernozem 
soil  overlying  loess)  the  physical  sorption  of  water 
prevails  over  the  process  of  capillary  condensa- 
tion; in  unsaturated,  leached  podzolic  layers  the 
reverse  is  true.  The  portion  of  organic  matter  plays 
an  improtant  part  in  the  content  of  hygroscopic 
water.  The  highest  sorption  power  of  water  was 
found  in  raw  humus.  In  spite  of  the  acid  character 
of  humus,  due  to  the  prevalence  of  fulvic  acids,  a 
high  rate  of  water  adsorption  was  estimated.  Raw 
humus  likewise  showed  the  largest  specific  sur- 
face—Copyright 1972,  Biological  Abstracts,  Inc. 
W72-10687 


INFILTRATION  RATE  AS  AFFECTED  BY  SOIL 
FREEZING  UNDER  THREE  COVER  TYPES, 

Forest     Service     (USDA),     La     Crosse,     Wis. 

Watershed  Lab. 

A.  R.  Harris. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  3,  p  489-492,  May-June  1972.  1  fig,  1  tab,  12 

ref. 

Descriptors:  'Infiltration,  'Frozen  soils,  'Frost, 
'Forest  soils.  Freezing,  Snowmelt,  Ice,  Snow, 
Forestry,  Rainfall-runoff  relationships.  Permea- 
bility, Floods,  Storm  runoff,  Wisconsin,  Snow- 
packs. 
Identifiers:  'Soil  cover. 

Infiltration  rate  in  a  frozen  Fayette  silt  loam  soil 
under  contiguous  areas  of  natural  deciduous 
forest,  25-year-old  coniferous  plantation,  and  6- 
year-old  abandoned  field  vegetation  was  measured 
over  the  winter  of  1969-70  using  tin  can  infiltrome- 
ters  and  a  water-ethylene  glycol  solution.  The 
deciduous  forest  site  had  a  natural  soil  profile;  the 
conifer  plantation  and  abandoned  field  sites  were 
once  cultivated.  Prefreeze  infiltration  rate  was 
similar  for  all  cover  conditions.  In  deciduous 
forest  and  abandoned  field  plots,  soil  freezing  did 
not  change  the  infiltration  rate  sharply  until  late 
winter  when  infiltrating  snowmelt  and  rainfall 
froze  and  closed  soil  pores.  In  the  conifer  planta- 
tion, the  infiltration  rate  was  nearly  zero  in  early 
winter  due  to  an  impermeable  snow-ice  layer  on 
the  ground  caused  by  snowmelt  dripping  from  the 
conifer  canopy.  Because  of  large  macropores,  in- 
filtration rates  were  high  on  the  deciduous  forest 
and  abandoned  field  plots  even  when  the  frozen 
soil  contained  nearly  50%  water  by  volume. 
Conifer  plantations  may  thus  contribute  more  sur- 
face runoff  than  deciduous  forest  or  abandoned 
fields  during  snowmelt  and  winter  rains.  (Knapp- 
USGS) 
W72- 10708 


SOLUBILITY  OF  SILICA  IN  SOILS, 

Colorado    State    Univ.,    Fort   Collins.    Dept.    of 

Agronomy. 

S.  M.  Elgawhary,  and  W.  L.  Lindsay. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  3,  p  439-442,  May-June  1972. 4  fig,  1  tab,  16 

ref. 

Descriptors:  'Silica,  'Solubility,  'Soil  water, 
•Water  chemistry.  Quartz,  Hydrogen  ion  concen- 
tration. Aqueous  solutions,  Colloids,  Soil  chemis- 
try, Adsorption. 

A  solubility  diagram  shows  the  activity  of  various 
ionic  and  molecular  species  of  Si  in  equilibrium 
with  amorphous  silica  as  a  function  of  pH.  Below 
pH  8.0  only  uncharged  Si  (OHM  contributes  sig- 
nificantly to  total  soluble  Si.  The  solubility  of  Si 
was  measured  on  two  soils  in  which  equilibrium 
was  approached  from  both  undersaturation  and 
supersaturation  over  a  50-day  period.  In  this  stu- 
dy, 0.02M  CaC12  was  included  in  all  suspensions 
during  their  equilibration  to  flocculate  colloidal  Si 
and  preclude  its  inclusion  as  soluble  Si.  Acid  Pax- 
ton  soil  supported  approximately  19  ppm  of  Si  in 
solution  while  calcareous  Ulysses  soil  supported 
25  ppm.  These  levels  are  intermediate  between  the 
solubility  of  quartz  (2.8  ppm  Si)  and  amorphous 
silica  (51  ppm  Si)  and  lie  very  near  the  level  pre- 
dicted for  equilibrium  between  kaolinite  and  mont- 
morillonite  based  on  thermodynamic  calculations. 
(Knapp-USGS) 
W72- 10709 


ION  MOBILITIES  AND  ELECTRIC  CHARGE 
OF  EXTERNAL  CLAY  SURFACES  INFERRED 
FROM  POTENTIAL  DIFFERENCES  AND 
OSMOTIC  FLOW, 

Agricultural   Research    Service,    Beltsville,    Md. 

Soils  Lab. 

W.  D.  Kemper,  and  J.  P.  Quirk. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  3,  p  426-433,  May-June  1972.  11  fig,  1  tab, 

18  ref. 

Descriptors:  'Clays,  'Osmosis,  'Membrane 
processes,  'Electro-osmosis,  Chlorides,  Ion 
exchange.  Adsorption,  Zeta  potential,  Elec- 
trochemistry, Soil  water  movement,  Ion  transport. 
Identifiers:  Ion  mobility. 

Bentonite,  illite,  and  kaolinite  clays  were  com- 
pacted, made  homoionic  with  various  cations,  and 
placed  between  chloride  solutions  of  different 
concentrations.  Rates  of  osmotic  flow,  electric 
potentials  in  the  solutions,  and  streaming  poten- 
tials were  measured  across  these  compacted  clay 
membranes.  The  osmotic  flow  was  often  from  the 
high  salt  to  low  salt  concentration  side  and  was 
generally  in  the  direction  of  more  negative  poten- 
tial, indicating  electroosmosis  as  the  mechanism 
involved  in  osmotic  flow.  Diffuse  layer  theory  was 
used  to  estimate  the  concentration  ranges  in  which 
the  measured  external  potential  differences  were 
not  appreciably  different  from  the  respective 
potentials  in  solution  inside  the  clay.  Assuming  the 
osmotic  movement  to  be  electroosmosis,  the 
potentials  were  calculated  from  the  observed 
potential  gradients  and  the  osmotic  flux.  The  por- 
tion of  adsorbed  cations  participating  in  the  dif- 
fuse portion  of  the  double  layer  was  then  calcu- 
lated. This  mobile  fraction  of  the  adsorbed  cations 
appears  to  decrease  for  multivalent  cations  as  the 
equilibrium  solution  concentration  decreased.  The 
mobile  fractions  estimated  by  this  method  for 
bentonite  are  in  reasonably  good  agreement  with 
mobile  fractions  estimated  from  diffusion  and  con- 
ductance measurements.  (Knapp-USGS) 
W72-10710 


CLAY-WATER  INTERACTION,  THE 

BEHAVIOR  OF  H-3  AND  H-2  IN   ADSORBED 
WATER,  AND  THE  ISOTOPE  EFFECT, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-10711 


RELATIVE    FLOW     RATES    OF    SALT    AND 
WATER  IN  SOIL, 

California  Univ.,  Davis.  Dept.  of  Water  Science. 
H.  K.  Krupp,  J.  W.  Biggar,  and  D.  R.  Nielsen. 
Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  3,  p  412-417,  May-June  1972. 6  fig.  2  tab,  21 
ref. 

Descriptors:  'Soil  water  movement,  'Ion  trans- 
port, 'Tracers,  Salts,  Tritium,  Chlorides,  Disper- 
sion, Mixing,  Diffusion,  Saline  water-freshwater 
interfaces,  Leaching,  Translocation,  Seepage,  Ad- 
sorption. 
Identifiers:  Miscible  displacement. 

A  hydrodynamic  equation  for  the  mixing  of  two 
miscible  solutions  in  porous  media  was  combined 
with  the  Gouy  theory  for  ion  distribution  in  soil 
pores  in  order  to  examine  the  effect  of  flow 
velocity  and  ion  distribution  in  the  pores  on  the 
breakthrough  curves.  The  model  considers  zones 
of  mobile  and  immobile  solution  in  the  porous 
media,  and  the  extent  these  zones  are  affected  by 
the  total  concentration  of  the  solution  and  the  pore 
water  velocity.  Miscible  displacement  experiments 
of  CI -36  and  tritium  through  Panoche  clay  loam  at 
0.1,  0.01,  and  0.001  N  total  salt  concentration  using 
CaC12  were  performed  on  the  same  column  at  a 
fast  and  slow  flow  velocity.  The  exclusion  volume 
for  isotope  and  the  separation  volume  for  CI -36 
and  tritium  increased  as  flow  velocity  decreased, 
and  these  changes  are  related  to  the  total  ion  con- 
centration, the  thickness  of  the  diffuse  double 
layer,  and  the  zones  of  mobile  and  immobile  solu- 
tion. (Knapp-USGS) 
W72-10712 


SEEPAGE  THROUGH  SOIL  BEDDING  OR  A 
HILLSIDE  DUE  TO  A  STEADY  RAINFALL:  I. 
SOIL  SURFACE  OF  CONSTANT  SLOPE, 

Iowa   State   Univ.  of  Science  and  Technology, 

Ames.  Dept.  of  Agronomy. 

M.  S.  Selim,  and  D.  Kirkham. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  3,  p  402-407,  May-June  1972.  5  fig,  1  tab,  10 

ref. 

Descriptors:  'Infiltration,  'Path  of  pollutants, 
'Contour  furrows,  'Rainfall-runoff  relationships. 
Soil  water  movement,  Drainage  systems,  Drainage 
water,  Leaching,  Seepage. 

A  theoretical  solution  is  given  for  the  seepage  of 
steady  rainfall  through  soil  bedding  (a  series  of 
formed  parallel  mounds  and  depressions,  or  fur- 
rows used  in  land  drainage  when  soil  overlies  an 
impermeable  layer).  The  solution  considers  a  finite 
depth  of  water  in  the  bedding  depression  or  fur- 
row. The  geometry  on  an  extended  scale  can  be 
considered  as  that  of  a  hillside  with  water  seeping 
to  a  river,  or,  on  a  small  scale,  as  that  of  the  side  of 
a  water-saturated  ridge-furrow  combination  in  a 
row-crop  field.  The  rainfall  enters  the  soil,  moves 
downslope  in  the  soil  and  then  moves  upward  out 
of  the  soil,  carrying  soluble  chemicals,  such  as  fer- 
tilizers, insecticides,  etc.  This  upward  moving  soil 
solution  merges  into  surface  runoff.  (See  also 
W72-10714)  (Knapp-USGS) 
W72-10713 


SEEPAGE  THROUGH  SOIL  BEDDING  OR  A 
HILLSIDE  DUE  TO  A  STEADY  RAINFALL:  II. 
SOD,  SURFACE  OF  ARBITRARY  SHAPE, 

Iowa  State   Univ.  of  Science  and  Technology, 

Ames.  Dept.  of  Agronomy. 

M.  S.  Selim,  and  D.  Kirkham. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  3,  p  407-412,  May-June  1972.  5  fig,  1  tab,  10 

ref. 

Descriptors:  'Infiltration,  'Path  of  pollutants, 
'Contour  furrows,  'Rainfall-runoff  relationships. 
Soil  water  movement,  Drainage  systems.  Drainage 
water,  Leaching,  Seepage. 

Seepage  of  steady  rainfall  through  soil  bedding  or 
a  hillside,  with  arbitrary  slope  soil  surface,  was 
analyzed.  Two  different  shapes  for  the  soil  surface 
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are  considered  in  detail.  The  first  shape  is  part  of 
the  boundary  of  an  ellipse,  and  the  second  in- 
cludes ponded  water-depressions.  Flow  nets, 
seepage  velocities,  and  infiltration  rates  were 
determined.  The  seepage  patterns  show  that  some 
of  the  rainwater  seeps  into  the  soil  on  the  uphill 
part  of  the  slope  and  then  flows  through  the  soil 
more  or  less  parallel  to  the  soil  surface.  The  water 
then  seeps  upward  out  of  the  soil  on  the  downhill 
part  of  the  slope.  In  one  example,  the  inward  and 
then  outward  flow  occurs  three  times.  With  an  el- 
liptical shaped  water  table,  the  upward  seepage  oc- 
curs over  a  smaller  portion  of  the  bedding  than  for 
rectilinear  (constant  slope)  bedding.  The  in  and  out 
seepage  of  water  may  cause  leaching  of  nutrients 
and  other  chemicals  from  the  soil.  (See  also  W72- 
10713)  (Knapp-USGS) 
W72-10714 


STEADY  INFILTRATION  FROM  SOURCES  AT 
ARBITRARY  DEPTH, 

Agricultural  Research  Service,  Madison,  Wis.  Soil 

and  Water  Conservation  Research  Div. 

P.  A.C.Raats. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  3,  p  399-401 ,  May-June  1972.  8  ref. 

Steady  infiltration  is  discussed,  based  on  the  as- 
sumption that  the  hydraulic  conductivity  is  an  ex- 
ponential function  of  the  pressure  head.  The  solu- 
tion for  infiltration  from  a  single  point  source  at  ar- 
bitrary depth  is  presented.  On  the  basis  of  this 
solution,  a  superposition  theorem  for  surface 
sources  is  generalized  to  an  arbitrary  distribution 
of  sources  at  arbitrary  depths.  General  expres- 
sions for  the  pressure  head,  the  total  head,  and  the 
components  of  the  flux  are  also  given.  (Knapp- 
USGS) 
W72-10715 


SYSTEMATIC  AND  RANDOM  ERRORS  IN 
DUAL  GAMMA  ENERGY  SOIL  BULK  DENSITY 
AND  WATER  CONTENT  MEASUREMENTS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Soil 

Science. 

W.  H.  Gardner,  G.  S.  Campbell,  and  C. 

Calissendorff. 

Soil  Science  Society  of  America  Proceedings,  Vol 

36,  No  3,  p  393-398,  May-June  1972.  5  fig,  2  tab,  18 

ref.  Western  Reg.  Research  Proj  W-68,  USAEC 

Proj  AT  (451-1-1543). 

Descriptors:  'Soil  density  probes,  'Soil  moisture 
meters,  'Nuclear  moisture  meters,  'Bulk  density, 
Gamma  rays,  Calibrations,  Instrumentation, 
Nuclear  meters,  Soil  density,  Radioactivity 
techniques. 

Soil  bulk  density  and  water  content  may  be  ob- 
tained concurrently  through  measurement  of  the 
attenuation  of  gamma  photons  from  two  different 
gamma  ray  sources  and  simultaneous  solution  of 
the  resulting  attenuation  equations.  Using  gamma 
photons  from  Am-241  at  0.060  Mev  and  from  Cs- 
137  at  0.662  Mev,  attenuated  in  10  cm  soil 
columns,  the  standard  deviation  in  both  water  con- 
tent and  bulk  density  measurements  is  primarily 
due  to  random  emission  and  is  about  0.007  g/cc  for 
1  million  counts  measured  in  air  and  about  0.005 
g/cc  for  2.5  million  counts.  However,  as  larger 
counts  are  used  the  precision  of  measurement  of 
column  thickness  and  soil  and  water  attenuation 
coefficients  becomes  limiting.  Maximum  precision 
is  about  0.0035  g/cc  at  midrange  values  of  water 
content  and  bulk  density.  For  narrow  collimating 
slits  the  spatial  resolution  is  only  a  little  greater 
than  slit  thickness.  (Knapp-USGS) 
W72-10716 


APPROXIMATION     OF     FIELD     HYDRAULIC 
CONDUCTIVITY  BY  LABORATORY 

PROCEDURES  ON  INTACT  CORES, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

M.  H.  Roulier,  L.  H.  Stolzy,  J.  Letey,  and  L.  V. 

Weeks. 


Soil  Science  Society  of  America  Proceedings,  Vol 
36,  No  3,  p  387-393,  May-June  1972.  7  fig,  1  tab,  17 
ref. 

Descriptors:  'Hydraulic  conductivity,  'Laborato- 
ry tests,  'Soil  water  movement,  Computer  pro- 
grams, Sampling,  Cores,  Unsteady  flow,  Soil 
moisture,  Unsaturated  flow. 

Several  laboratory  procedures  for  approximating 
field  values  of  unsaturated  hydraulic  conductivity 
over  the  suction  range  30  to  100  cm  of  water  were 
studied.  Conductivity  was  measured  in  the  labora- 
tory on  10-  by  30-cm  intact  cores  by  the  transient 
flow  (TF)  method  and  was  calculated  by  both  the 
Marshall  (M)  equation  and  Millington  and  Quirk 
(M  and  Q)  equation  using  moisture  characteristic 
curves  from  laboratory  measurements  on  intact 
cores  and  from  the  field  data.  The  TF  values  were 
all  higher  than  field  values  but,  when  used  with  a 
matching  factor,  they  satisfactorily  approximated 
field  conductivities.  The  method  of  calculating  the 
flow  velocity  influenced  the  results.  The  best 
results  were  obtained  from  a  computer  program 
which  used  a  numerical  differentiation  subroutine. 
When  used  with  matching  factors,  conductivities 
calculated  by  the  M  equation  and  M  and  Q  equa- 
tion were  good  approximations  of  field  conductivi- 
ty, though  less  satisfactory  than  results  from  the 
TF  computer  calculations.  The  best  M  and  Q 
values  were  calculated  from  a  field  moisture 
characteristic  while  the  M  values  were  satisfactory 
when  calculated  either  from  the  field  moisture 
characteristic  or  from  one  measured  in  the  labora- 
tory on  intact  6  by  10-cm  cores.  (Knapp-USGS) 
W72-10717 


CONTRIBUTIONS     TO    THE     GENESIS     AND 

CLASSIFICATION     OF     MARSH     SOILS:     III. 

CONTENTS,       OXIDATION       STATUS       AND 

MECHANISMS   OF   BINDING   OF   SULFUR   IN 

POLER  SOILS,  (IN  GERMAN), 

Kiel  Univ.  (West  Germany).  Institut  fuer  Pflan- 

zenernaehrung  und  Bodenkunde. 

G.  Bruemmer,  H.  S.  Grunwaldt,  and  D.  Schroeder. 

Z  Pflanzenernaehr  Bodenkd.  Vol  129  No  2  p  92- 

108.  1971.  Illus.  (English  summary). 

Identifiers:  Binding,  'Classification,  Marsh  soils, 

Mechanisms,     Metabolism,     Oxidation,     'Polder 

soils,  'Sulfur. 

The  contents  of  total  S  and  of  various  S  fractions 
(total  reduced  S,  monosulfide  S,  easily  soluble 
S04-S,  S04-S  occluded  in  carbonates,  absorbed 
S04-S,  S04-S  of  low  solubility,  organically  bound 
S)  in  various  polder  soils  (Kalk-,  Klei-,  Knick-  and 
Torf-marshes)  were  determined.  After  embank- 
ment has  taken  place,  the  high  contents  of  total 
sulphur  in  muds  and  salt  marshes  decrease 
because  of  sulfide  oxidation,  release  of  S  from 
decomposed  organic  matter  with  originally  high  S 
contents,  and  subseqent  leaching  of  sulfates.  Due 
to  the  change  of  environment  in  the  A-horizon  of 
polder  soils,  organic  substances  with  lower  con- 
tent of  S  are  formed.  The  organically  bound  S 
predominates  and  S04  becomes  the  main  anion  in 
the  soil  solution  after  salts  (mainly  NaCl)  are 
removed  by  leaching.  S04-S  is  found  in  the  car- 
bonates of  Kalkmarshes.  Adsorption  of  sulfates 
occurs  below  pH  6.  Sulfate  esters,  organic  Al- 
sulfate  complexes  and/or  basic  Al  and  Fe  sulfates 
comprise  the  low-solubility  sulfates.  Under  ex- 
tremely acid  conditions  basic  sulfates  may  form 
the  predominant  S  fraction.  In  Klei-,  Knick-  and 
Torfmarshes  (pH  2.5-6.5)  the  contents  of  sorbed 
and  low-solubility  sulfates  and  organic  and  total  S 
increase  considerably  with  decreasing  pH-  or  in- 
creasing H-valves.  The  influence  of  S  metabolism 
on  soil  reaction  and  development  of  marsh  soils  is 
discussed. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72- 10787 


SIMULTANEOUS  TRANSPORT  OF  WATER 
AND  SALT  THROUGH  CLAYS:  2.  STEADY- 
-STATE   DISTRIBUTION   OF   PRESSURE    AND 


APPLICABILITY    OF    IRREVERSIBLE    THER- 
MODYNAMICS, 

Hebrew    Univ.,    Rehovoth    (Israel).    Faculty    of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-10804 


MOISTURE  USE  ESTIMATION  AND  RELA- 
TIONSHIP BETWEEN  MOISTURE  USE  AND 
NITROGEN  RESPONSE  IN  WINTER  WHEAT, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  02D. 
W72-10805 


THE  WATER  BALANCE  OF  EPIGLEY  SOILS, 

M.  Gracanin. 

Acta  Bot  Croat.  Vol  29  p  131-147.  1970.  Illus. 
Identifiers:  'Water  balance,  Clay,  'Epigley  soils, 
Forests,    Growth,    Migration,    Roots,    Seasonal, 
Soils,  Vegetation. 

Root  growth  of  the  forest  vegetation  causes  the 
formation  of  numerous  cavities  in  the  soil  profile, 
and  drying  out  of  soil  during  dry  periods  produces 
cracks  and  crevices  which  facilitate  the  migration 
of  clay  particles  from  upper  to  deeper  soil  layers. 
This  process  hinders  water  seepage  and  leads  to  a 
periodic  saturation  of  capillary  and  noncapillary 
cavities  with  water.  The  rise  of  ground  water  was 
impeded  by  the  silting  process  with  a  resulting 
decrease  in  evaporation  and  hydromorphization  of 
these  soils.  Only  vegetation  facilitates  rapid  up- 
ward movement  of  ground  water  which  coun- 
teracts hydromorphization.  These  soils  are  dry  in 
summer,  moist  in  the  spring  and  fall,  and  wet  in 
winter.-Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10855 


GUIDE  TO  THE  DESCRIPTION  OF  TILL, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
J.  S.  Scott,  and  D.  A.  St-Onge. 
Available    from    Geol.    Survey    of    Canada,   601 
Booth  St,  Ottawa,  Price  $1.50.  Canada  Geological 
Survey  Paper  68-6,  1971  (reprinted).  15  p,  5  fig,  16 
ref,  append. 

Descriptors:  'Till,  'Glacial  drift,  Soil  classifica- 
tion, Sedimentology,  Canada,  Sediments,  Gravels, 
Sands,  Sedimentary  structures,  Glaciers,  Glacia- 
tion,  Earth  materials. 

This  manual  outlines  a  standard  method  for 
describing  the  essential  features  of  till.  It  is 
primarily  intended  for  field  use  and  therefore  the 
procedures  and  measurements  have  been  kept  as 
simple  as  possible.  However,  a  field  description 
alone  is  not  sufficient,  and  constantly  appropriate 
laboratory  tests  are  also  listed.  Till  is  a  sediment  of 
diverse  texture  and  structure  deposited  by  direct 
glacier  action.  The  definition  includes  stratified 
material  incorporated  within  till  but  excludes 
deposits  derived  primarily  from  glacial  meltwatcr. 
No  sharp  distinction  exists  between  till  and 
stratified  drift  which  may  intergrade  in  some  lo- 
calities. Where  such  intergradation  exists  it  is  sug- 
gested that  the  general  term  'glacial  drift'  be  ap- 
plied. The  most  outstanding  characteristic  of  till  is 
its  lithologic  and  physical  heterogeneity.  It  may  be 
cohesive  and  compact  or  loose  and  friable  depend- 
ing upon  its  texture,  mineral  composition  and  post- 
depositional  history.  However,  it  is  characteristi- 
cally compact,  poorly  sorted,  and  unstratified.  (K- 
napp-USGS) 
W72-I0907 


CHEMICAL  INDICATORS  OF  ARCTIC 
BIOLOGICAL  AND  ENVIRONMENTAL  AC- 
TIVITIES, 

Cold   Regions   Research   and   Engineering  Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  021. 

W72-I0908 
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SOILS  OF  THE  CARIBOU-POKER  CREEKS 
RESEARCH  WATERSHED,  INTERIOR 

ALASKA, 

Soil  Conservation  Service,  Palmer,  Alaska. 

S.  Rieger.C.  E.  Furbush,  D.  E.  Schoephorster,  H. 

Summerfield,  Jr.,  and  L.  C.  Gieger. 

*rmy   Cold   Regions   Research   and    Engineering 

Laboratory  Technical  Report  236,  April  1972.  1 1  p, 

3  tab,  append. 

Descriptors:  'Soil  properties,  *Cold  regions, 
'Alaska,  'Soil  classification,  *Soil  water  move- 
nent,  Vegetation,  Topography,  Elevation,  Per- 
nafrost,  Hydrology,  Soil  profiles,  Soil  surveys, 
Water  conservation. 

identifiers:  'Caribou-Poker  Creeks  research 
vatershed  (Alaska). 

toils  of  the  Caribou-Poker  Creeks  research 
vatershed  (41. 5  sq  mi),  central  Alaska,  were 
napped  by  standard  Soil  Conservation  Service 
USDA)  methods.  Seven  soil  series  were  recog- 
jzed.  Bradway  silt  loams,  Ester  silt  loams, 
Carshner  silt  loams  and  Saulich  silt  loams,  all  un- 
lerlain  by  permafrost  at  shallow  depth,  make  up 
7%  of  the  basin  area.  Olnes  silt  loams,  Gilmore 
ilt  loams  and  Fairplay  silt  loams,  covering  73%  of 
he  watershed  area,  are  free  from  permafrost. 
kreal  distribution  of  soils  is  depicted  on  a  photo- 
»osaic  base  at  scale  1:31,680.  (Woodard-USGS) 
V72-10911 


'REDICTED  DISTRIBUTION  OF  ORGANIC 
HEMICALS  IN  SOLUTION  AND  ADSORBED 
lS  A  FUNCTION  OF  POSITION  AND  TIME 
OR  VARIOUS  CHEMICAL  AND  SOIL  PRO- 
'ERTIES, 

California    Univ.,    Riverside.    Dept.    of    Mathe- 
latics;  and  California  Univ.,  Riverside.  Dept.  of 
loils  and  Plant  Nutrition. 
ror  primary  bibliographic  entry  see  Field  05B. 
V72-10914 


TELD  AND  LABORATORY  METHODS  USED 
IY  THE  GEOLOGICAL  SURVEY  OF  CANADA 
N  GEOCHEMICAL  SURVEYS:  NO.  11.  URANI- 
IM  IN  SOIL,  STREAM  SEDIMENT  AND 
VATER, 

ieological  Survey  of  Canada,  Ottawa  (Ontario). 
;or  primary  bibliographic  entry  see  Field  02K. 
V72-10917 


CONTAMINATION  OF  THE  SOIL  WITH  MER- 
CURY, 

European    Atomic    Energy    Community,    Petten 

Netherlands).  Joint  Nuclear  Research  Center;  and 

European  Atomic  Energy  Community,  Ispra  (Ita- 

f).  Joint  Nuclear  Research  Center;  and  Reactor 

Centrum  Nederland,  Petten. 

:or  primary  bibliographic  entry  see  Field  05B. 

V72-10950 


'ARIATION  IN  THE  PHYSICAL  PROPERTIES 
>F  SOLONETZES  IN  RELATION  TO  THE 
IOSE  OF  AMELIORANT, 

I.  P.  Panov,  G.  I.  Neretin,  and  A.  I.  Es'Kov. 

)okl  Mosk  S-Kh  Akad  Im  K  A  Timiryazev.  Vol 

54,  p  111-116.  1969. 

dentifiers:    Aggregates,    Ameliorants,    Calcium, 

Crust,  Dispersion,  Dose,  Formation,  Hardness, 

ron,  'Solonetzes,  Sulfates,  'Soils,  Soil  physical 

roperties. 

'he  effect  of  Ca  and  Fe  sulfates  and  K-4  polymer 
n  the  physical  properties  of  chestnut  solonetzes 
las  studied.  The  ameliorants  diminished  crust  for- 
lation,  crust  hardness  and  dispersity,  increased 
be  content  of  water-resistant  aggregates  and  the 
nfiltration  rate.  The  ameliorant  doses  for  low  Na 
olonetzes  may  be  based  on  the  coagulation 
breshold  of  the  high-dispersion  fraction  of  illuvial 
orizons. -Copyright  1972,  Biological  Abstracts, 
oc. 
V72-I0991 


MINERAL  COMPOSITION  OF  GROUND-  AND 
LYSIMETRIC  WATERS  OF  CERTAIN  ESTONI- 
AN SOILS, 

L.  Reintam. 

Sb  Nauchn  Tr  Est  S-Kh  Akad.  Vol  62,  p  54-71. 

1969.  English  summary. 

Identifiers:  Composition,  Decalcification, 

Estonia,       Groundwater,       Lysimetric       water, 

•Minerals,  Soils,  USSR,  "Soil  water. 

Most  of  the  groundwaters  are  neutral  and  rich  in 
Ca  and  Mg.  The  Fe  concentration  decreases  at 
higher  hardness.  Mineral  concentrations  decrease 
in  spring  and  early  summer  and  increase  in  autumn 
and  winter.  Vadose  water  is  poorer  in  mineral  ele- 
ments. Lysimetric  waters  from  the  litter  of  rend- 
zinas  and  brown  soils  are  neutral,  rich  in  Ca,  K 
and  N,  while  those  from  the  litter  of  sod  podzolic 
and  brown  pseudopodzolic  soils  are  weakly  acid 
and  acid  'ferruginous.'  The  bulk  of  substances  elu- 
viated  from  the  litter  are  fixed  in  the  underlying 
soil  horizons  (At,  B),  but  appreciable  decalcifica- 
tion occurs  in  all  cases.— Copyright  1972,  Biologi- 
cal Abstracts,  Inc. 
W72-10992 


EFFECT  OF  SUBZERO  TEMPERATURES  ON 
THE  EROSION-RESISTANCE  OF  SOIL  IN 
RELATION  TO  ITS  MOISTURE  CONTENT, 

N.  A.  Muromtsev. 

Nauchn  Tr  Obninsk  Otd  Geogr  Obshch  SSSR.  Vol 
1.1,  p  22-25.  1968. 

Identifiers:  *Soil  erosion,  'Soil  moisture,  Re- 
sistance, 'Temperatures. 

Resistance  to  erosion  is  unaffected  by  subzero 
temperatures  at  low  moisture  contents  (oven-dry, 
air-dry,  maximum  hygroscopic);  it  is  promoted  at 
optimum  saturation  point,  and  impaired  by  capilla- 
ry moisture. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10993 


FORMS  OF  PHOSPHORUS  IN  A  SEQUENCE  OF 
SOILS  DEVELOPED  ON  FRASER  RIVER  AL- 
LUVIUM, 

Department     of     Agriculture,     Agassiz     (British 

Columbia).  Research  Station. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10994 


EFFECT  OF  EXCESS  MOISTURE  ON  CERTAIN 
PROPERTIES  OF  SOD  PODZOLIC  SOIL, 

For  primary  bibliographic  entry  see  Field  05B. 
W72-11001 


THE  WATER  REGIME  OF  SANDY  SOILS  AND 
SHIFTING  SANDS  ON  APSHERON, 

K.  Z.  Amiraslanov. 

Probl  Osvoeniya  Pustyn.  Vol  1,  p  76-81.  1970.  En- 
glish summary. 

Identifiers:  Apsheron,  Arboreal-frutescent  vegeta- 
tion, *Sands,  *Soil  moisture,  USSR. 

The  moisture  content  in  the  top  0-50  cm  layer  of 
the  coastal  sands  varied  from  0.5-2.0  to  8-10%  over 
the  year;  it  varied  under  arboreal-frutescent 
vegetation  and  on  open  areas  (4-10%).  The  dif- 
ference between  the  moisture  contents  of  plowed 
and  unplowed  gray-brown  sandy  soil  was  insignifi- 
cant. The  mobility  of  these  soils  increased  under 
autumn  plowing.— Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72- 11007 


DESCRIPTION  OF  THE  TYPES  OF  HUMUS 
PROFILE  OF  SEMI-HYDROMORPHIC  FOREST 
SOILS  IN  THE  LENINGRAD  REGION, 

O.G.Chertov. 

Dokl  Otd  Komis  Geogr  O-Va  SSSR.  Vol  13,  p  115- 

123.    1970.    Translated    from    Ref    Zh    Otd    Vyp 

Pochvoved  Agrokhim,  1970,  No.  6.57.189. 

Identifiers:    Humic   acids,    'Forest   soils,   Fulvic 

acids,    'Humus,    'Podzils,   Leningrad,    Nitrogen, 

USSR. 


The  humus  content  are  higher  in  podzolic  superfi- 
cially gleyey  and  gley  loamy  soils  than  in  podzolic 
soils  of  the  automorphic  series.  The  maximum 
humus  content  may  reach  25%.  The  contents  of 
humic  acids  in  the  soils  are  approximately  the 
same,  but  the  C:N  ratio  decreases  from  moist  mor 
to  moist  mull  soils.  Mor  soils  are  slightly  higher  in 
fulvic  acids.  N  tends  to  concentrate  in  fulvic  acids 
in  the  mor  soils  and  in  humic  acids  in  the  mull 
soils,  with  a  fairly  high  concentration  of  N  in  the 
most  stable  compounds  of  the  insoluble  residue.— 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11010 


INFLUENCE  OF  ALTERNATE  FREEZING  AND 
THAWING  ON  THE  AVAILABILITY  OF  SOME 
SOIL  MINERALS, 

Department  of  Agriculture,  Quebec. 
B.  T.  Cheng,  S.  J.  Bourget,  and  G.  J.  Ouellette. 
Can  J  Soil  Sci.  Vol  51 ,  No  3,  p  323-328.  1971. 
Identifiers:  'Freeze-thaw  tests,  Availability,  Ele- 
ments, 'Minerals,  Moisture,  Nutrients,  Particles, 
Size,  'Soils,  Temperature. 

Twenty-gram  portions  of  Tilly  soil  of  3  particle 
sizes  (less  than  1.68  mm,  less  than  0.  250  mm,  and 
less  than  0.149  mm)  were  placed  in  flasks  and  incu- 
bated for  over  periods  of  1,  3  and  6  wk  at  water 
contents  of  80  and  200%  of  field  moisture  capaci- 
ty. They  were  either  frozen  and  thawed  once  or  re- 
peatedly frozen  and  thawed.  The  recycling  of 
freezing  and  thawing  under  flooded  conditions  in- 
creased the  exchangeable  Mg  and  Fe  of  the  soil 
but  decreased  the  amount  of  exchangeable  Ca  and 
K.  Increasing  the  soil  moisture  content  increased 
the  availability  of  soil  Mn  and  Fe.  The  solubility  of 
K  and  Ca,  however,  was  not  affected  by  soil 
moisture.  In  all  instances,  the  availability  of  cer- 
tain soil  minerals  increased  with  decreasing  soil 
particle  size.  Significant  interaction  between 
moisture  level,  particle  size  and  freezing  and  thaw- 
ing treatment  on  the  mineralization  of  nutrient  ele- 
ments in  the  soil  is  also  discussed. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-11026 


WATER  MOVEMENT  IN  LAYERED  SOILS:  A 
SIMULATION  MODEL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Theor.  Prod.  Ecol. 

H.  Van  Keulen,  and  C.  G.  E.  M.  Van  Beek. 

Neth  J  Agric  Sci.  Vol  19,  No  3,  p  138-153.  1971.  II- 

lus. 

Identifiers:  Hardpan,  'Infiltration,  Layered  soils, 

•Model  studies,  Movement,  Plowing,  'Simulation 

analysis,  'Soils. 

A  simulation  model  for  infiltration  of  water  in 
layered  soils,  written  in  CSMP  (Continuous 
System  Modeling  Program),  is  described.  The  in- 
fluence of  the  occurrence  of  a  compacted  layer  or 
a  loosened  topsoil  on  the  infiltration  behavior  is 
checked.  This  behavior  can  be  predicted  if  soil 
parameters  are  available.  An  appendix  emphasizes 
the  problem  of  choosing  the  proper  size  of  the 
compartments  in  which  the  soil  is  divided  and  the 
necessary  averaging  procedure.  The  magnitude  of 
the  time  steps  is  discussed. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-11029 


THE  EFFECT  OF  WATER:SOIL  RATIOS  ON 
QUANTITY  AND  CONCENTRATION  OF  ELE- 
MENTS IN  THE  SOLUTION  PHASE  IN  NON- 
SALINE  SOILS  AND  ITS  SIGND7ICANCE  TO 
PLANT  NUTRITION, 

Soils  and  Irrigation  Research  Inst.,  Pretoria  (South 
Africa). 
E.  Fischer. 

Agrochemophysica.  2  (2):  41-42.  Illus.  1970. 
Identifiers:   Concentration,   Elements,   Equilibri- 
um, Non-saline,  Nutrient,  Nutrition,  Phase,  Plant, 
Quantity,  Ratios,  Soil,  Soils,  Solution,  Water. 

The  quantities  and  concentrations  of  K  in  the  solu- 
tion phase  at  water:soil  ratios  of  16:1,  4:1  and  1:1 
using  100  g  of  soil  are  given.  The  quantity  of  K  in 
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the  solution  phase  is  proportional  to  the  square 
root  of  the  watersoil  ratio  and  the  concentration 
on  the  other  hand  is  proportional  to  the  inverse  of 
the  square  root  of  this  ratio.  This  relationship  ob- 
served for  K  was  also  found  to  be  applicable  for 
Ca  and  Mg.  The  data  for  quantity  (Q)  and  concen- 
tration (C)  and  the  watersoil  ratio  (R)  may  be  ex- 
pressed thus:  Quantity  Q  =  BRI/2,  and  Concen- 
tration C  =  BIR-1/2  where  B,  Bl  are  constants.  Ir- 
respective of  the  watersoil  ratio  (small  or  large) 
the  quantity  in  the  solution  phase  remains  con- 
stant, but  the  concentration  increases  rapidly  with 
decreasing  watersoil  ratios.  In  assessing  nutrient 
status  2  considerations  are  of  vital  importance:  an 
adequate  equilibrium  concentration  of  the  essen- 
tial nutrients  in  the  soil  solution,  and  the  ability  of 
the  soil  to  sustain  such  an  adequate  concentration 
despite  withdrawals  by  the  plant  and  losses 
through  leaching.  Provided  that  equilibrium  is 
reestablished  at  a  sufficiently  rapid  rate,  plant 
preference  for  certain  ions  can  be  automatically 
satisfied  even  if  the  equilibrium  concentration  is 
relatively  low. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-11032 


A  STUDY  OF  THE  EFFECTS  OF  SOIL 
MOISTURE  STRESS  AND  FERTILITY  LEVELS 
ON  HYDROCYANIC  ACID  FORMATION  IN 
SORGHUM, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dept.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  03F. 

W72- 11046 


EFFECTS  OF  TREATMENT  PLANT  EFFLUENT 
ON  SOIL  PROPERTIES, 

Arizona  Agricultural  Experiment  Station,  Tucson. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-11066 


ESTIMATING  STEADY-STATE  EVAPORATION 
RATES  FROM  BARE  SOILS  UNDER  CONDI- 
TIONS OF  HIGH  WATER  TABLE, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-11079 


2H.  Lakes 


DDT  IN  SURFACE  WATERS,  (IN  GERMAN), 

Hygiene-Institut,  Schwerin  (East  Germany). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10460 


DEVELOPMENT  OF  A  MODEL  EDUCA- 
TIONAL PROGRAM  TO  IMPROVE  ENVIRON- 
MENTAL DECISION  MAKING  IN  A  LAKE 
WATERSHED  -  CANADARAGO  LAKE,  NEW 
YORK, 

For  primary  bibliographic  entry  see  Field  06B 
W72- 10489 


POWER  PLANT  SITING  ON  LAKE  MICHIGAN, 

Argonne  National  Lab.,  111. 

For  primary  bibliographic  entry  see  Field  06B. 

W72- 10492 


MYALL  LAKES--AN  ANCIENT  AND  MODERN 
MONUMENT, 

Sydney   Univ.   (Australia).   School  of  Biological 

Sciences. 

R.  C.  Carolin. 

Ecological  Society  of  Australia,  Proceedings,  Vol. 

5,  p  123-129,  1970.  5  fig. 

Descriptors:     'Geomorphology,     "Dune     sands, 
'Dune  succession,  'Plant  groupings,  Environmen- 
tal effects.  Vegetation  effects.  Mode  of  action, 
Ecological  distribution.  Social  aspects,  Australia. 
Identifiers:  Myall  Lakes  (Australia). 


About  30,000  years  ago,  in  the  Myall  Lakes  region, 
the  sea  level  which  had  been  rising  for  some  time, 
reached  a  peak  and  began  to  recede.  During  the 
period  of  rise,  beach  instability  together  with  sand 
blown  inland  resulted  in  the  formation  of  a  series 
of  irregularly  parabolic  dunes.  The  falling  sea-level 
left  behind  it  a  series  of  parallel  dunes  of  low  re- 
lief. The  gradual  fall  in  sea-level  continued  until 
about  17,000  B.P.  after  which  the  process 
reversed.  The  large  parabolic  dunes  of  the  outer 
barrier  system  were  clearly  formed  under  a  dif- 
ferent climatic  regime  than  the  parallel  dunes  of 
the  inner  barrier  system  but  many  questions  are 
raised  about  the  history  of  the  area  which  cannot 
at  present  be  answered.  The  whole  plant  cover  of 
the  area  also  reflects  much  about  its  history.  A 
description  of  the  present  vegetation  is  given  and 
recognizable  plant  associations  are  traced.  The 
sand  dunes  are  considered  a  data-storage-retrieval 
system  maintained  today  by  a  fine  balance  in  the 
physical  environment.  At  current  levels  of  techni- 
cal competence,  much  of  this  stored  data  cannot 
be  retrieved  and  will  be  forever  lost  because  of 
modern  developments  in  the  region.  A  plea  is 
made  for  restraint  in  industrial  activity.  (See  also 
W72-10531)  (Casey-Arizona) 
W72-10530 


THE      MYALL      LAKES      AND      REGIONAL 
DEVELOPMENT, 

Hunter  Valley  Research  Foundation,  Tighes  Hill 

(Australia). 

C.C.Renwick. 

Ecological  Society  of  Australia,  Proceedings,  Vol. 

5,p  139-141,1970.1  fig. 

Descriptors:  'Resources  development,  'Land  use, 

'Australia,  'Lakes,  'Water  resources,  Planning, 

Exploitation,        Economic        impact,        Human 

resources. 

Identifiers:  Myall  Lakes  (Australia). 

The  Myall  Lakes  adjoin  the  eastern  end  of  the 
East  Coast  Complex  (ECC)  and  future  pressures 
on  the  Myall  Lakes  resources  can  only  be  un- 
derstood within  the  context  of  its  total  regional 
setting.  The  ECC  consists  of  4  distinct  regions  of 
New  South  Wales  that  are  tightly  interconnected 
by  land  and  sea  transport,  employment  and  trade 
links.  As  a  reflection  of  its  population  and 
economic  importance,  the  ECC  contains  2  major 
Australian  rivers  and  their  tributaries,  4  major 
ports,  the  major  part  of  all  power  generation  and 
use  in  the  state,  30%  of  all  jobs  in  Australia  and 
much  of  the  tourist  industry.  It  is  the  nature  of  a 
resource  to  generate  use-conflicts,  and  the  multi- 
use  resources  engender  much  more  conflict  than 
do  free  goods,  or  those  which  have  few  alternative 
uses  because  of  temporal  or  spatial  limitations  as- 
sociated with  them.  The  regions  of  rapid  growth 
and  consequent  high  resource  use  ultimately  dic- 
tate the  uses  to  which  closely  adjacent  high- 
resource  low-use  areas  will  be  put.  A  variety  of 
possibilities  concerning  the  exploitation  of  the 
Myall  Lakes  area  by  the  ECC  are  outlined.  (See 
also  W72-10530)  (Casey-Arizona) 
W72-10531 


TEMPERATURE  PREDICTION  IN  STRATIFIED 
WATER:  MATHEMATICAL  MODEL-USER'S 
MANUAL. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  0SB. 

W  72- 10547 


A      PHENOMENOLOGICAL      RELATIONSHIP 

FOR  PREDICTING  THE  SURFACE  AREAS  OF 

THERMAL  PLUMES  IN  LAKES, 

Argonne  National  Lab.,  Argonne,  111.  Center  for 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10556 


HEATED  SURFACE  JETS  IN  STEADY  CROSS- 
CURRENT, 

Federal  Water  Pollution  Control  Administration, 

Portland,  Oreg.;  and  Wisconsin  Univ.,  Madison. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  0SB. 

W72-10564 


HEAT      DISPERSAL-LAKE      TRAWSFYNYDD 
COOLING  STUDIES, 

Central  Electricity  Generating  Board  (England). 

Northwestern  Region. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10569 


BUFFALO  LAKE  PROJECT,  RANDALL  COUN- 
TY, TEXAS. 

Robert   S.   Kerr   Water  Research   Center,   Ada, 

Okla. 

For  primary  bibliographic  entry  see  Field  0SB. 

W72-10604 


THE  EFFECTS  OF  ARTIFICIAL  AERATION  ON 
LAKE  ECOLOGY, 

Michigan  State  Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-1O605 


DISSOLVED    AND    PARTICULATE    ORGANIC 
CARBON  IN  SOME  COLORADO  WATERS, 

Colorado    State    Univ.,    Fort   Collins.    Dept.   of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10606 


NUTRIENT  SOURCES  FOR  ALGAE  AND 
THEIR  CONTROL, 

Wisconsin    Univ.,    Madison.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10608 


PESTICIDE     INPUTS     AND     LEVELS:     MIN- 
NESOTA WATERS-LAKE  SUPERIOR  BASIN. 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10609 


ACID  MINE  POLLUTION  EFFECTS  ON  LAKE 
BIOLOGY, 

Indiana   Univ.,    Bloomington.   Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-10610 


BOTTOM     FAUNA     IN    THE    TRESNA    DAM 
RESERVOIR  IN  1966, 

Polish   Academy   of   Sciences,   Krakow.  Zaklad 

Biologii  Wod. 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-10612 


PLANKTONIC  BLUE-GREEN  ALGAE 

GROWTH     AND     ODOR-PRODUCTION     STU 
DIES, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog 

ical  Sciences;  and  Teledyne   Brown  Engineers 

Huntsville,  Ala.  and  East  Tennessee  State  Univ. 

Johnson  City.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-10613 


POPULATIONS  OF  CLADOCERA  ANI 
COPEPODA  IN  DAM  RESERVOIRS  01 
SOUTHERN  POLAND, 

Jagellonian   Univ.,    Krakow   (Poland).   Dept.  o 

Hydrobiology. 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-10617 
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ZOOPLANKTON  OF  THE  DAM  RESERVOIR 
ON  THE  SOLA  AT  TRESNA  IN  THE  FIRST 
YEAR  AFTER  ITS  CONSTRUCTION, 

Polish   Academy   of  Sciences,   Krakow.   Zaklad 

BiologiiWod. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10618 

THE  MICROBIOLOGICAL  DECOMPOSITION 
OF  TRIBASIC  CALCIUM  PHOSPHATE  IN  THE 
ILAWA  LAKES, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). Katedra  M  ikrobiologii  Technicznej. 
For  primary  bibliographic  entry  see  Field  OSC. 
W72-10620 


THE  PARTICIPATION  OF  SOME  BACTERIA 
IN  THE  SYNTHESIS  OF  VITAMIN  B12  IN  THE 
WATER  OF  THE  ILAWA  LAKES, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). Katedra  Mikrobiologii  Technicznej. 
For  primary  bibliographic  entry  see  Field  OSC. 
W72- 10621 


k  MICROBIOLOGICAL  STUDY  ON  THE 
BYPONEUSTON  OF  THE  ILAWA  LAKES  IN 
THE  SUMMER  SEASON, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). Katedra  Mikrobiologii  Technicznej. 
For  primary  bibliographic  entry  see  Field  OSC. 
W72-10622 


MEDICAL       LEECH       OCCURRENCE       AND 
RESERVES    IN    THE    LITHUANIAN    SSR,    (IN 

RUSSIAN), 

Akademiya  Nauk  Litovskoi  SSR,  Vilnius.  Institut 

Zoologii  i  Parazitologii. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10624 


EUTROPHICATION      ANALYSIS:      A      MUL- 
TIVARIATE APPROACH, 

Environmental  Health  Center,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  OSC. 
W72-10627 


EFFECT  OF  A  TRAVELLING  ATMOSPHERIC 
PRESSURE  DISTURBANCE  ON  A  NARROW 
LAKE  WITH  A  DEPTH-DISCONTINUITY, 

Department  of   the   Environment,   Ottawa   (On- 
tario). Marine  Sciences  Branch. 
T.  S.  Murty. 

Manuscript  Report  Series  No  23,  1971.  39  p,  16  fig, 
4ref. 

Descriptors:  'Water  levels,  'Lakes,  'Atmospheric 
pressure,  'Winds,  Environmental  effects,  Analyti- 
cal techniques,  Mathematical  models,  Water  level 
fluctuations,  Waves  (Water),  Internal  waves, 
Boundaries  (Surfaces),  Air-water  interfaces, 
Stress,  Boundary  processes.  Lake  morphometry. 
Identifiers:  Traveling  atmospheric  pressure. 

The  effect  of  a  traveling  atmospheric  pressure 
disturbance  on  the  water  level  of  a  narrow  lake 
with  a  depth-discontinuity  was  studied  using  the 
method  of  characteristics.  An  atmospheric 
disturbance  traveling  over  a  body  of  water  imparts 
energy  to  the  water  through  pressure-gradient  and 
wind-stress  forces.  The  rate  at  which  the  water  ab- 
sorbs energy  from  the  atmospheric  disturbance  de- 
pends upon  how  close  the  propagation  speed  of 
the  disturbance  is  to  the  propagation  speed  of  long 
gravity  waves  in  the  lake  because  resonant 
coupling  is  possible  when  they  are  equal  or  ap- 
proximately so.  Both  semi-infinite  stress-bands 
and  finite  stress-bands  were  considered.  The  setup 
defined  as  the  difference  in  the  water  level 
between  the  right  and  left  boundaries  does  not 
become  periodic  any  time  after  the  disturbance 
crosses  the  lake.  For  semi-infinite  stress-bands  the 
water  level  at  the  left  side  is  predominantly  nega- 
tive while  it  is  positive  on  the  right  side  and  it 
becomes  both  positive  and  negative  for  finite 
stress-band  widths.  (Woodard-USGS) 


W72-10652 


PROTOTYPE  OBSERVATIONS  OF  SNET- 
TISHAM  PROJECT  DIVERSION  TUNNEL, 
LONG  LAKE,  ALASKA, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 
W 72- 10665 


POND  CULTURE  OF  BAIT  FISHES, 

Colorado  Cooperative  Fishery  Unit,  Fort  Collins. 
S.  A.  Flickinger. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72  10054,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  April  1 ,  1971  43  p. 

Descriptors:  'Aquiculture,  'Minnows, 

'Economics,   Surveys,   Marketing,   Ponds,  Con- 
struction, Fishing,  Diseases,  Reproduction,  Fresh- 
water fish,  Baits. 
Identifiers:  Bait  fishes,  'Pond  culture. 

Major  considerations  in  the  culture  of  the  golden 
shiner  and  fathead  minnow  as  bait  fish  are 
presented.  Emphasis  is  upon  economic  considera- 
tions, pond  construction,  propagation  techniques, 
feeding  and  harvesting. 
W72-10696 


DEVELOPMENT  OF  THE  CAGE  CULTURE 
METHOD  OF  FISH  PRODUCTION  FOR  COM- 
MERCIAL USE  IN  LARGE  RESERVOIR 
LAKES, 

State  Coll.  of  Arkansas,  Conway. 
A.  Collins. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM72-10056,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  report,  Aug  1971, 
14  p.,  1  fig.,  3  tab.  NMFS-4-67-D. 

Descriptors:     'Aquiculture,     'Catfishes,    Fresh- 
water fish,   Animal   growth,   Diets,   Reservoirs, 
Fisheries,  Fish  farming.  Fish  management. 
Identifiers:  Fish  cages,  'Cage  culture. 

Four  different  cage  designs  ranging  in  volume 
from  three  to  12  cubic  yards  were  each  stocked 
with  300  fingerling  catfish  per  cubic  yard  to  deter- 
mine the  effects  of  the  different  cage  sizes  on 
growth  and  conversion  of  the  fish.  Fingerlings 
were  graded  to  a  uniform  size  before  being 
stocked  in  an  attempt  to  eliminate  the  differential 
growth.  Results  indicate  that  in  large  reservoir 
lakes  the  cage  size  can  be  unlimited  in  surface  area 
and  as  deep  as  the  water  containing  adequate  dis- 
solved oxygen.  The  depth  of  the  cages  had  no  im- 
portant bearing  on  the  growth  rate  and  in  the  cages 
with  the  greater  surface  area  the  catfish  grew  more 
rapidly  and  converted  food  better.  Differential 
growth  of  catfish  in  cages  is  a  result  of  initial  vari- 
ance of  the  fingerling  fish  and  not  of  hierarchy. 
Large  numbers  of  wild  fish  around  the  cages 
caused  problems  of  loss  of  food  and  possibly  in- 
troduction of  diseases.  The  wild  fish  can,  how- 
ever, be  effectively  trapped  in  the  area  of  the 
cages.  The  economic  evaluation  indicated  the  fol- 
lowing situations:  a  small  scale  operation  incor- 
porated into  an  existing  business  such  as  a  marina 
and  a  very  large  scale  operation  (200,000  or  more 
fish). 
W72- 10699 


LIFE  HISTORY  AND  ECOLOGY  OF  CARP, 
CYPRINUS         CARPIO  LINNAEUS,         IN 

ELEPHANT  BUTTE  LAKE,  NEW  MEXICO, 

New  Mexico  State  Univ. 
C.  Sanchez. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM72-10028,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Jan  1970,  78  p,  16  fig,  11  tab. 
NMFS-6-11-R. 

Descriptors:  'Carp,  Life  cycles,  'Ecology,  Food 
chains.  Lakes,  New  Mexico,  Population. 
Identifiers:     Elephant    Butte     Lake    (N     Mex), 
Cyprinus  carpio. 


Studies  of  life  history  and  ecology  of  carp,  Cyr- 
pinus  carpio  Linnaeus,  were  conducted  from  June 
1964  through  August  1969,  in  Elephant  Butte 
Lake,  New  Mexico.  Carp  are  the  least  abundant 
and  constitute  the  smallest  management  problem 
of  three  rough-fish  species.  During  the  entire  study 
2,070  carp  weighing  1 ,957.2  pounds  were  captured. 
It  appears  that  considerable  competition  exists 
between  carp,  river  carpsucker,  and  smallmouth 
buffalo.  Density  and  biomass  of  carp  have 
remained  essentially  unchanged  while  smallmouth 
buffalo  have  declined  under  commercial  harvest 
and  have  been  replaced  by  river  carpsucker  in 
shallow  water. 
W72-10701 


EFFECTS  OF  COMMERCIAL  FISHING  ON 
THE  POPULATION  OF  SMALLMOUTH  BUF- 
FALO, ICTIOBUS  BUBALUS  (RAFINESQUE), 
IN  ELEPHANT  BUTTE  LAKE,  NEW  MEXICO, 

New  Mexico  State  Univ. 
T.M.Moody. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72-10047,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  May  1970,  40  p.,  3  fig, 
11  tab,  21  ref.  NMFS-6-11-R. 

Descriptors:  'Freshwater  fishes,  'Fishing,  'New 
Mexico,  Lakes,  Life  cycles.  Resources,  Ecology, 
Population,  Commercial  fish. 
Identifiers:   Elephant  Butte  Lake  (N   Mex),  Ic- 
tiobus  bubalus. 

Studies  were  made  on  several  parameters  of  the 
population  of  smallmouth  buffalo  in  Elephant 
Butte  Lake,  New  Mexico.  Results  are  compared 
with  similar  studies  made  prior  to  April  1968,  to 
determine  influences  caused  by  commercial 
removal  of  95,640  fish  weighing  383,639  pounds  in 
6  years.  Population  estimates  made  by  use  of  the 
Schnabel  Method,  decline  in  the  commercial 
catch,  catch  rates  in  experimental  gill  nets, 
changes  in  condition  of  fish,  and  decreases  in  rela- 
tive density  and  biomass,  all  indicate  that  the  buf- 
falo population  has  been  reduced.  Comparison  of 
age-growth  studies,  length-frequencies,  weight- 
frequencies,  and  length-weight  relationships 
shows  increases  in  growth  rates  and  improved 
condition  resulting  from  reduction  in  intraspecific 
competition. 
W72-10702 


HURRICANE  CAMILLE  --  EFFECT  ON 
STAGES  IN  ROSS  BARNETT  RESERVOIR, 
MISSISSIPPI, 

Geological  Survey,  Jackson,  Miss. 
K.V.  Wilson. 

Prof.  Paper  800-B  available  from  GPO,  Washing- 
ton, D  C  20402  -  Price  $2.25.  In:  Geological  Sur- 
vey Research  1972,  Chapter  B;  U  S  Geological 
Survey  Professional  Paper  800-B,  p  B253-B254, 
1972. 1  fig,  1  ref. 

Descriptors:  'Seiches,  'Hurricanes,  'Mississippi, 
•Reservoirs,    Winds,    Water    level   fluctuations. 
Tides,  Lakes,  Wind  tides. 
Identifiers:  Ross  Barnett  Reservoir  (Miss). 

Hurricane  Camille's  winds  tilted  the  surface  of 
Ross  Barnett  Reservoir,  Miss,  as  the  storm  center 
passed  over  the  lake.  At  8:00  a.m.  on  August  18, 
1969,  winds  of  50  mph  blowing  directly 
downstream  created  stages  of  298.0  feet  at  the 
gatehouse  of  the  dam  and  296.4  feet  at  State 
Highway  43.  Between  8:00  and  9:00  a.m.  the  winds 
reversed  and  a  large  volume  of  water  moved  up- 
stream. The  inclination  of  the  lake  surface  caused 
by  the  wind  had  a  time  lag  in  adjusting  to  changing 
wind  direction.  (Knapp-USGS) 
W72-10738 


GENERALIZATION  OF  WHITE'S  METHOD  OF 
SUCCESSIVE  APPROXIMATIONS  TO 

PERIODIC  MARKOVIAN  DECISION 

PROCESSES, 

Sun  Oil  Co.,  Dallas,  Tex. 

For  primary  bibliographic  entry  see  Field  06A. 

W72- 10780 
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LETHAL  TEMPERATURES  OF  ROACH  FRY 
(RUTILUS  RUTILUS  L.)  FROM  LAKES  WITH 
NORMAL  AND  ARTIFICIALLY  ELEVATED 
TEMPERATURE, 

Instytut  Rybactwa  Srodladowego,  Zabieniec  (Po- 
land). Dept.  of  Fish  Culture. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-I0786 
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THE  CALEFACTION 

TRAWSFYNYDD, 

Liverpool  Polytechnic  (England).  Dept.  of  Biolo- 
gy- 

For  primary  bibliographic  entry  see  Field  OSC. 
W72-10812 


THE  PLANKTON  OF  LAKE  TRAWSFYNYDD, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  OSC. 
W72-10813 


AUTOTROPHIC        AND        HETEROTROPHIC 

NITRIFICATION  IN  AQUATIC   SYSTEMS  (LA 

NITRIFICATION  AUTOTROPHE  ET 

HETEROTROPHE  DANS  LES  ECOSYSTEMES 

AQUATIQUES), 

Station    d'Hydrobiologie    Continentale,    Biarrits 

(France). 

For  primary  bibliographic  entry  see  Field  OSC. 

W72-10858 


MUTUAL    RELATIONSHIPS    OF    MICROOR- 
GANISMS IN  ILAWA  LAKES  WATERS, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). 

For  primary  bibliographic  entry  see  Field  OSC. 
W72-10860 


CHEMICAL,  BIOLOGICAL,  AND  PHYSICAL 
DATA  FOR  THE  MAJOR  LAKES  AND  RESER- 
VOIRS IN  LOUISIANA, 

Geological  Survey,  Baton  Rough,  La. 

W.J.  Shampine. 

Louisiana   Department   of   Public    Works    Basic 

Records  Report  No  5,  1971.  98  p,  9ref. 

Descriptors:  *Water  quality,  *Physicochemical 
properties,  'Lakes,  'Reservoirs,  'Louisiana, 
Chemical  analysis,  Physical  properties,  Inorganic 
compounds.  Biological  properties,  Inflow,  Water 
temperature,  Water  levels,  Hydrologic  data,  Data 
collections,  Plankton,  Dissolved  oxygen,  Specific 
conductivity. 

Chemical,  biological,  and  physical  data  for  40  of 
the  major  lakes  and  reservoirs  in  Louisiana  are 
presented.  These  water  bodies  have  a  total  of  al- 
most 1,900  square  miles  of  surface  area-  about  80 
percent  of  the  total  lake  and  reservoir  surface  area 
in  Louisiana.  For  each  lake  or  reservoir  there  is  a 
map,  a  description  of  the  physical  setting,  a 
general  discussion  of  water  quality,  and  selected 
basic  data  collected  in  the  winter  and  the  summer. 
The  basic  data  include  chemical  analyses;  plank- 
ton analyses;  and  depth  profiles  of  dissolved  ox- 
ygen, specific  conductance,  and  temperature. 
(Woodard-USGS) 
W72-10915 


REGULAR  FORMATION  PATTERNS  OF  TRE- 

MATODES  OF  BENTHIC  INVERTEBRATES  IN 

THE      RESERVOIRS      OF      THE      DNIEPER 

CASCADE  (IN  RUSSIAN), 

M.  I.  Chernogorenko. 

Gidrobiol  Zh.,  Vol  6,  No  1 ,  p  57-61 ,  1970,  English 

summary. 

Identifiers:  Diplostomatidae,  'Dnieper  Cascade, 

'Invertebrates,     Reservoirs,     Schistosomatidae, 

Strigeidae,  'Trematodes,  USSR. 

Population  dynamics  of  the  3  most  common  tre- 
matode  families  in  the  Dnieper-Diplostomatidae, 


Strigeidae  and  Schistosomatidae  are  discussed. 
Their  role  as  parasites  of  benthic  invertebrates  and 
identification  of  some  stages  in  their  development 
are  included. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72- 10942 


A  METHOD  TO  STUDY  THE  HISTORY  OF 
ANY  PERSISTENT  POLLUTION  IN  A  LAKE  BY 
THE  CONCENTRATION  OF  CS-137  FROM 
FALLOUT, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10953 


HYDROBIOLOGICAL  NOTES  IN  SHIMOKITA 
PENINSULA,  WITH  SPECIAL  REGARD  TO 
THE  PLANKTON  AND  FISH  DISTRIBUTION, 
(IN  JAPANESE), 

Yamagata  Univ.  (Japan).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  OSC. 
W 72- 10989 


LAKE  FROGS,  FISH  AND  WATER  CRAYFISH 
AS  POTENTIAL  RETAINERS  OF  VIBRIOS  IN 
NATURE, 

S.  M.  Mukhamedov,  M.  V.  Inzhevatova,  A.  F. 

Aleinikova,  N.  M.  Ostrovskaya,  and  T.  R. 

Radzhapov. 

Zh  Mikrobiol  Epidemiol  Immunobiol.  Vol  48,  No 

1,  p  56-59.  1971.  English  summary. 

Identifiers:    Crayfish,    Fish,    Frogs,    Retainers, 

'Vibrios,  'Aquatic  bacteria. 

The  role  played  by  lake  frogs,  fish  and  water  cray- 
fish (the  usual  inhabitants  of  open  water  bodies  of 
Uzbekistan)  in  the  preservation  of  certain 
representatives  of  Vibrio  genus  in  nature  was  stu- 
died. Irrespective  of  the  season,  from  8  to  15.5% 
of  these  animals  were  spontaneously  infected  with 
vibrios  of  various  groups  after  Heiberg.  No 
manifest  signs  of  disease  or  any  lesions  were 
revealed  in  the  organs  of  infected  frogs  and  fish. 
Lake  frogs,  fish  and  crayfish  probably  served  as 
reservoirs  of  vibrios  in  nature.— Copyright  1972, 
Biological  Abstracts,  Inc. 
W 72- 10998 


LIMNOLOGICAL     STATUS     OF     BIG     SODA 
LAKE,  NEVADA,  OCTOBER  1970, 

Nevada  Univ.,  Las  Vegas. 

E.  R.  Koenig,  J.  R.  Baker,  L.  J.  Paulson,  and  R.  W. 

Great  Basin  Nat.  Vol  31 ,  No  2,  p  106-108. 1971. 
Identifiers:  'Big  Soda  Lake  (Nev),  Chemocline, 
'Limnology,  Nevada,  Thermocline. 

After  27  yr  the  thermocline  in  the  mixolimnion  of 
this  meromictic  lake  remained  15-20  m  below  the 
surface  and  the  chemocline  shifted  to  30-35  m 
below  the  surface.  Considerable  dilution  has  taken 
place  since  the  earlier  survey.  Comparison 
between  data  of  1933  and  1970  are  summarized.- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11011 


MICRO-HABITAT  PH  DIFFERENCES  FROM 
THOSE  OF  THE  SURROUNDING  WATER, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Dept.  of 

Biology. 

W.  H.  Yongue,  Jr.,  and  J.  Cairns,  Jr. 

Hydrobiologia,  Vol  38,  No  3/4,  p  453-461,  1971,  II- 

lus. 

Identifiers:  Habitat,  'Microorganisms,  'Hydrogen 

ion  concentration.  Water  quality. 

Polyurethane  sponges  were  suspended  in  the  sur- 
face waters  of  a  Mecklenburg  County,  North 
Carolina  pond  that  was  posted  and  unused,  a 
Cheboygan  County,  Michigan  'acid'  bog  pond  and 
an  'alkaline'  gravel-pit  pond,  and  a  Montgomery 
County,  Virginia  farm  pond.  The  pH  of  the  sponge 
water  was  often  substantially  different  from  that 


of  the  surrounding  water  (e.g.  sponge  water  pH 
6.8,  pond  water  pH  10.5).  These  differences  are  at- 
tributed to  the  microbial  communities  inhabiting 
the  sponges.  If  this  is  generally  true  for  microbial 
growths  associated  with  substrates,  the  relation- 
ship of  these  species  to  the  quality  of  the  sur- 
rounding water  should  be  re-examined. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-11040 


CHARA  LAKES  OF  PROTECTIVE  VALUE  IN 
SOUTHERN  NORWAY, 

Oslo  Univ.  (Norway).  Botany  Lab. 
A.  Langangen. 

Blyttia.  Vol  29,  No  3,  p  119-131.  1971.  Illus.  Map. 
English  summary. 

Identifiers:  "Chara,  Chara  aculeolata,  Chara 
aspera,  Chara  contraria,  Chara  globularis,  Chara 
rudis,  Chara  strigosa,  Chara  tomentosa.  Conserva- 
tion, 'Lakes,  'Norway. 

Altogether  31  Chara  lakes  were  found  in  Southern 
Norway,  and  of  these  8  were  well  preserved.  Typi- 
cal for  these  lakes  are:  C.  tomentosa  (new  to  Nor- 
way), C.  aculeolata,  C.  contraria,  C.  rudis,  C. 
strigosa  (found  with  bulbils  of  C.  aspera-type),  C. 
aspera,  and  C.  globularis.  Protection  is  suggested 
for  the  8  lakes  described. -Copyright  1972,  Biolog- 
ical Abstracts,  Inc. 
W72-11069 


21.  Water  in  Plants 


COTTON:  A  COLLEGE  OF  AGRICULTURE 
REPORT. 

Arizona  Univ.,  Tucson.  Cooperative  Extension 
Service;  and  Arizona  Agricultural  Experiment  Sta- 
tion, Tucson. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-10518 


LEAFLESS  EUPHORBIA  ON  RAJASTHAN  (IN- 
DIA) ROCKS.  IV.  WATER  RELATIONS  OF 
SEEDLINGS  AND  ADULT  PLANTS, 

Jodhpur  Univ.  (India).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-10519 


THE  CONCEPT  OF  ECO-SYSTEM  AS  EXEM- 
PLIFIED BY  THE  VEGETATION  OF  WESTERN 
RAJASTHAN, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 

S.  K.  Saxena. 

Vegetatio,  Vol.  24,  No.  1-3,  p  215-227, 1972. 19  ref. 

Descriptors:  'Ecosystems,  'Biological  communi- 
ties, 'Ecological  distribution,  'Arid  lands,  *X- 
erophytes.  Soil  moisture,  Physiographic 
provinces,  Plant  groupings,  Vegetation  effects, 
Alluvium,  Soil  types,  Climatic  effects. 

The  term,  ecosystem,  has  been  applied  to  the 
physical  factors  forming  the  environment  of  the 
biome  or  the  habitat  factors  in  the  widest  sense. 
An  effort  was  made  to  divide  the  desert  vegetation 
of  western  Rajasthan  into  component  physio- 
graphic ecosystems.  Distribution  of  vegetation  in 
the  region  is  governed  mainly  by  the  soil  texture 
and  water-holding  capacity,  availability  and  quali- 
ty of  water,  depth  of  the  kankar  pan,  bio  tic  in- 
fluences and  climate.  Recent  surveys  indicate  the 
region  can  be  divided  into  the  following 
ecosystems:  (1)  hills  and  rock  outcrops;  (2)  pied- 
mont zones;  (3)  alluvial  plains;  (4)  saline  flats  and 
depressions;  (5)  graded  river  beds;  (6)  sand  dunes; 
(7)  aquatic  areas.  The  vegetation  of  each 
ecosystem  is  discussed,  particularly  with  respect 
to  regional  moisture  and  xeromorphic  adaptations. 
(Casey-Arizona) 
W72-10522 
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HYTOSOCIOLOGICAL  CHARACTERISTICS 
IF  PERENNIAL  ATRIPLEX  DOMINATED 
EGETATION  OF  SOUTHEASTERN  UTAH, 

Hah  State  Univ.,  Logan.  Dept.  of  Range  Science; 
nd  Utah  State  Univ.,  Logan.  Ecology  Center. 
;.  M.  Ibrahim.  N.  E.  West,  and  D.  L.  Goodwin, 
egetatio,  Vol.  24,  No.  1-3,  p  13-22,  1972.  2  tab,  15 
sf. 

lescriptors:  'Halophytes,  'Arid  lands,  'Ecologi- 
il  distribution,    'Plant   groupings,    On-site    in- 
estigation,   Utah,   Shrubs,   Biological  communi- 
es,  Saline  soils,  Ecosystems, 
lentifiers:  'Salt  deserts,  'Plant  associations. 

he  Colorado  Plateau  is  an  important  livestock 
intenng  area  and  produces  much  unwanted  sedi- 
enl  into  reclamation  developments  on  the 
olorado  River.  As  an  early  part  of  intensive 
:ological  and  hydrological  evaluations  of  this 
ea,  an  attempt  was  made  to  classify  the  various 
ant  associations  and  clarify  relationships  that 
list  within  each  association.  Four  Atriplex  as- 
iciations  of  a  salt  desert  area  of  southeastern 
tab  were  identified  by  modified  Zurich-Montpel- 
:r  methodology.  The  species  of  highest  fidelity 
nerally  possessed  the  highest  values  for  cover, 
equency  and  constancy.  These  species  were: 
triplex  confertifolia,  A.  nuttalli,  A.  nutalli  var. 
irdneri  and  A.  corrugata.  The  phytosociological 
ibdivisions  have  been  used  in  subsequent 
r  drological  investigations.  (Casey-Arizona) 
72-10524 


N    THE    CLIMATIC    DETERMINATION    OF 
:ALE  SIZE  IN  A  LIZARD, 

ashington  Univ.,  Seattle.  Dept.  of  Zoology. 
.  Soule,  and  W.  C.  Kerfoot. 
rstematic  Zoology,  Vol.  21,  No.  1,  p  97-105, 
arch  1972.  4  fig,  4  tab,  19ref. 

escriptors:  'Xerophilic  animals,  'Reptiles, 
Vater  balance,  'Animal  populations,  'Climatic 
ita,  Temperature,  Precipitation  (Atmospheric), 
vaporation,  Evaporation  pans,  Arid  lands, 
egression  analysis,  Variability,  Evolution, 
cological  distribution, 
lentifiers:  'Thermoregulation. 

he  scales  of  reptiles  are  of  paramount  systematic 
ility.  By  studying  the  relations  between  climate 
id  scale  size  in  2  northern  populations  of 
:eloporus  graciosus,  an  attempt  was  made  to  par 
lion  the  phyletic  and  ecological  contributions  to 
e  scale  size  in  the  eastern  and  western  sections 
'  the  species.  Data  were  gathered  on  tempera- 
re,  precipitation  and  evaporation  as  well  as  topo- 
aphic  features.  Multiple  regression  models  were 
:veloped  to  analyze  the  effects  of  various  fazc- 
rs  on  the  scale  size.  In  the  western  section  of 
laho,  northern  Utah,  western  Wyoming  and 
evada,  where  intense  summer  droughts  are  corn- 
on,  84%  of  the  geographic  variation  in  the  mid- 
>rsal  scales  was  explained  in  August  rainfall  and 
inual  pan  evaporation,  indicating  that  desicca- 
3n  is  probably  the  relevant  selective  factor.  In 
e  eastern  section  where  summer  rains  are  corn- 
on,  winter  maximum  temperatures  and  August 
mfall  account  for  83%  of  the  variation.  Scale 
ze  may  be  an  important  component  of  both  ther- 
oregulatory  and  water  balance  systems  by  par- 
ally  determining  cutaneous  surface  area.  This 
inclusion  would  militate  against  the  concept  that 
:ale  size  is  a  neutral  or  nonadaptive  character. 
'asey-Anzona) 
'72-10529 


ERMINATION  BEHAVIOR  OF  A  WEED  AND 
HREE  RELATED  CROP  PLANTS  UNDER 
ARIOUS  CONDITIONS  OF  SOIL  WATER 
ONTENT  AND  TEMPERATURE, 

hivaji  Coll.,  New  Delhi  (India).  Dept.  of  Botany, 
or  primary  bibliographic  entry  see  Field  03F. 
'72-10534 


ROOT  SYSTEM  OF  TROPICAL  TREES:  7.  THE 
FACULTATIVE  PEG-ROOTS  OF 

ANTHOCLEISTA  NOBILIS  G.  DON, 

Ceskoslovenska       Akademie       Ved,       Prague. 
Botanicky  Ustav. 
J.Jenik. 

Preslia  (Praha).  Vol  43,  No  2,  p  97-104,  1971 .  Illus. 
Identifiers:  'Adaptation,  Africa,  Anthocleista 
liebrachtsiana  D,  Anthocleista  nobilis  D, 
Anthocleista  vogelii  D,  Morphology,  Peg  roots, 
'Root  systems,  'Tropical  trees,  'Saturated  soils. 

Anthocleista  nobilis  (Loganiaceae),  a  common 
tree  in  ombrophilous  forests  of  tropical  Africa, 
develops  both  stilt  roots  and  well-defined  peg- 
roots  in  response  to  waterlogged  soil  and  tempora- 
ry flooding  of  the  habitats.  No  root  adaptations 
were  found  in  specimens  growing  on  normally 
drained  ferrallitic  soil.  The  peg-roots  are  faculta- 
tive pneumatorhizae  remaining,  within  a  certain 
habitat,  constant  in  size  and  shape.  Smooth  and 
rough  types  can  be  distinguished.  Mature  peg- 
roots  are  covered  by  suberized  exodermis  and/or 
by  superficial  periderm  interrupted  by  numerous 
lenticels.  The  thick  cortex  contains  large  air  spaces 
usual  in  similar  kinds  of  pneumatorhizae  of  tropi- 
cal trees.  The  radical  and  terminal  growth  of  the 
peg-roots  is  strictly  limited.  Two  closely  related 
species,  A  vogelii  Planch,  and  A.  liebrechtsiana  De 
Wild,  et  Th.  Dur,  were  found  without  any  root 
adaptation  to  waterlogged  ground. --Copyright 
1972,  Biological  Abstracts,  Inc. 
W 72- 10540 


DAILY  VARIATIONS  OF  THE  ION  CONTENT 
IN  SALICORNIA  EUROPAEA  DEPENDENT  ON 
LOCATION  AND  OVERFLOODING,  (IN  GER- 
MAN), 

Technische   Hochschule,   Darmstadt  (West   Ger- 
many). Botanisches  Institut. 
For  primary  bibliographic  entry  see  Field  02L. 
W 72- 10867 


ANTITRANSPIRANTS-EFFECTS  AND  USES  IN 
HORTICULTURE, 

California  Univ.,  Davis.  Dept.  of  Water  Science 
and  Engineering;  and  California  Univ.,  Davis. 
Dept.  of  Pomology. 

For  primary  bibliographic  entry  see  Field  03F. 
W 72- 10904 


CHEMICAL  INDICATORS  OF  ARCTIC 
BIOLOGICAL  AND  ENVIRONMENTAL  AC- 
TIVITIES, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H. 

B.  McCown,  P.  Coyne,  J.  Brown,  and  R.  P. 

Murrmann. 

Army  Cold   Regions  Research  and  Engineering 

Laboratory  Research  Report  301,  April  1972,  26  p, 

4  fig,  4  tab,  3  ref,  append.  Contract  DA  Task 

4A061101A91D03. 

Descriptors:  'Soil-water-plant  relationships, 
'Cold  regions,  'Ecosystems,  'Alaska,  'Environ- 
mental effects,  Tundra,  Biochemistry,  Carbon 
dioxide,  Atmosphere,  Soils,  Biota,  Freeze-thaw 
tests,  Analytical  techniques. 
Identifiers:  'Barrow  (Alaska),  Plant  biomass. 

The  carbon  cycling  was  studied  by  two  methods  in 
a  cold-dominated  ecosystem  at  Barrow,  Alaska. 
One  method  involved  a  detailed  analysis  of  the 
flow  of  C02  between  the  atmosphere,  soil  and 
biota,  and  the  other  method  examined  the  internal 
carbon  cycling  in  plants.  The  possibility  of  esti- 
mating underground  plant  biomass  by  biochemical 
means  was  investigated  also.  Both  laboratory  and 
field  studies  were  conducted  to  analyze  the  input 
of  C02  to  the  arctic  atmosphere  by  frozen  tundra 
soils.  The  frozen  soil  was  a  major  source  of  C02. 
The  C02  trapped  in  soils  during  bi-directional 
freezing  in  the  fall  and  winter  was  released  during 
the  spring  thaw,  thus  producing  a  spring  rise  in 
C02  content  of  the  atmosphere.  A  procedure  for 
the  extraction  and  estimation  of  organic  nutrients 


(lipids  and  carbohydrates)  was  developed  to  fol- 
low the  seasonal  cycle  of  these  nutrients  of  plants. 
No  cycling  in  levels  of  carbohydrates  (alcohol- 
soluble)  was  observed  in  the  foliage  during  the 
season,  however  there  was  a  definite  cycling  in 
lipid  levels  for  all  the  species  studied.  Plant  sur- 
vival and  organic  nutrient  levels  were  followed 
during  the  winter  over  a  heated-soil  experiment. 
The  heating  of  the  soil  caused  ponding  which 
resulted  in  the  elimination  of  Dupontia  fischeri  by 
mid-winter  and  the  eventual  death  of  all  plants  by 
spring.  (Woodard-USGS) 
W72-10908 


DIFFUSION  RESISTANCES  OF  THE  ADAXIAL 
AND  ABAXIAL  EPIDERMES  OF  KALE 
LEAVES  IN  A  CONTROLLED  ENVIRONMENT, 

Tehran  Univ.,  Kara)  (Iran).  Faculty  of  Forestry. 
A.  Djavanchir,  and  J.  Catsky. 
Photosynthetica.  Vol  5,  No  3,  p  267-268.  1971.  Il- 
lus. 

Identifiers:  Abaxial,  Adaxial,  'Diffusion,  En- 
vironment, Epidermes,  Kale-D  Leaves,  Re- 
sistances, 'Stomata. 

The  stomata  in  the  abaxial  leaf  surface  opened  at  a 
much  lower  irradiance  than  stomata  on  the  adaxial 
leaf    surface. -Copyright    1972,    Biological    Ab- 
stracts, Inc. 
W72-10937 


RATE  OF  WATER  OUTFLOW  FROM  CELLS 
OF  FROST  RESISTANCE  PLANTS  AT  NEGA- 
TIVE TEMPERATURES  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 

Physiology. 

O.  A.  Krasavtsev. 

Fiziol  Rast,  Vol  17,  No  3,  p  508-514,  1970,  Illus, 

English  summary. 

Identifiers:  Apple  D,  Birch  D,  Calorimeter,  Cells, 

Ice   formation,    Frost,    'Negative   temperatures, 

Plants,  Rates,  Resistant. 

The  rate  of  flow  of  water  from  cells  during  ex- 
tracellular formation  of  ice  was  measured  by 
means  of  a  Calvet-type  calorimeter  located  in  a 
low  temperature  cabinet.  The  measurements  were 
carried  out  in  several  woody  plant  species  in  vari- 
ous ranges  of  negative  temperature.  Ice  formation 
occurred  at  a  lower  rate  in  living  branches  than  in 
branches  preliminarily  killed  by  steam.  With 
lowering  of  the  temperature,  flow  of  water  from 
the  cells  slowed  down,  but  not  very  distinctly  in  a 
frost-resistant  variety  of  birch.  Super-cooled 
water  can  persist  for  a  long  time  in  living  cells  of 
an  apple  tree  during  freezing  of  the  tree.  Flow  of 
water  from  cells  is  more  rapid  in  plants  subjected 
to  natural  or  laboratory  cold  hardening.  In  10  spp. 
of  trees  and  shrubs  a  positive  correlation  is  ob- 
served between  the  rate  of  cell  dehydration  and 
frost  hardiness.  High  frost  resistance  may  be  due 
to  timely  flow  of  water  from  the  cells  as  a  result  of 
which  the  injurious  formation  of  internal  ice  is 
avoided. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-10943 


AFGHANISTANI  PLANT  COMMUNITIES:  II. 
THE  MESOPHILIC  AND  HYDROPHILIC 
PLANT  COMMUNITIES  IN  A  SUMMER 
DROUGHT  REGION, 

A.GiUi. 

Vegetatio.  Vol  23,  No  3/4,  p  199-234.  1971.  English 
summary. 

Identifiers:  'Afghanistan,  Drought,  Hydrophilic 
plants,  Mesophilic  plants.  Moisture,  'Plant  popu- 
lations, Summer,  'Aquatic  plants. 

In  a  region  where  transpiration  amounts  to  about  7 
times  the  average  of  precipitation  per  annum, 
mesophilic  and  hydrophilic  plant  communities  are 
limited  to  habitats  where  either  the  ground  is  im- 
penetrable to  water  and  thus  retains  rainwater  or 
where  running  water  is  present  all  the  year  round 
or  where  climatic  factors  supply  a  higher  degree  of 
moisture.   Though   such   habitats   are   extremely 
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limited  the  number  of  different  mesophilic  or 
hydrophilic  plant  communities  is  rather  high.  Even 
in  these  communities,  associations  with  typical 
character-  or  differential  species  are  scarcely 
developed  as  the  distance  from  one  community  to 
the  next  is  often  very  great.  Therefore  seed  disper- 
sal is  a  matter  of  chance;  also  local  differences  in 
climate  play  an  important  part.  Hydro-arid  xero- 
philic  communities  liable  to  occasional  flooding  in 
spring  and  to  exsiccation  in  summer  are:  Cynodon- 
tetum  dactylontis,  Juncetum  Gerardi,  Aelu- 
ropetum,  Glaucetum  maritimae  and  Cyperetum 
fusci.  Almost  permanently  slightly  submerged 
communities  are:  Heleocharetum  uniglumis,  Spar- 
ganietum  ramosi,  Juncetum  lampocarpi, 
Typhetum  and  Phragmitetum  australis.  Among  the 
communities  that  permanently  need  even  a  higher 
cover  of  water  are:  Nasturtietum  officinalis, 
Batrachieto-Zinnichellietum,  Acoretum  calami, 
Scirpetum  maritimi,  Potamogetonetum  filiformis 
and  Myriophylletum  spicati.  The  mesophilic  com- 
munities are  either  shrubless  and  meadowlike  such 
as:  Agrostidetum  albae,  Caricetum  alpinae, 
Poetum  annuae,  Trichlopheretum  pumili,  Plan- 
taginetum  gentianoidis,  or  shrubs  play  a  more  im- 
portant part  as  in  the  Saliceto-Hippophaetum  and 
in  the  Populeto-Arundinetum,  or  they  consist  of 
high  perennials  as  the  Heracleetum  persici  and  the 
Ligularietum  Thomsonii,  or  they  are  growing  in 
moist  fissures  of  rocks  as  the  Adiantetum  capilli 
Veneris,  Oxyrietum  digynae  and  Cortusetum 
himalaicae. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-11019 


CHANGES  IN  INDOLEACETIC  ACID  OXIDASE 
ACTIVITY  ASSOCIATED  WITH  PLANT 
WATER  POTENTIAL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Div.  of  Irriga- 
tion Research. 
B.  Darbyshire. 

Physiol  Plant.  Vol  25,  No  1 ,  p  80-84.  1971 .  Illus. 
Identifiers:  Lycopersicon  esculentum  D,  Oxidase, 
Pisum    sativum    D,    'Plant   water  potential,    *In 
doleacetic  acid,  'Enzymes. 

The  effect  of  plant  water  potential  on  the  activity 
of  IAA  oxidase  was  examined.  With  increasing 
plant  water  deficit  the  activity  of  IAA  oxidase  in- 
creased. Higher  activities  of  this  enzyme  are 
known  to  be  associated  with  older  tissues  and 
lower  endogenous  auxin  levels.  While  water  stress 
may  adversely  affect  a  variety  of  physiological 
processes,  increases  in  the  activity  of  IAA  oxidase 
may  provide  plants  with  a  drought  adaptation 
mechanism.  (The  experimental  plants  were  Pisum 
sativum  and  Lycopersicon  esculentum). -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-11022 


THE  CHARACTERISTICS  OF  LEAF  ANATOMY 
AND  DIFFUSION  RESISTANCES, 

M.Rakhi. 

Eesti  Nsv  Tead  Akad  Toim  Biol.  Vol  20,  No  1,  p 

84-94.  1971 .  Illus.  English  summary. 

Identifiers:     'Diffusion,     'Leaves,     Resistance, 

Transpiration. 

The  estimation  of  diffusion  resistance  is 
discussed.  The  characteristics  of  leaf  anatomy 
(volume  of  air  space,  percentage  of  the  air  volume, 
leaf  thickness,  internal  exposed  surface)  of  20  spe- 
cies are  presented.  The  stomatal  (rs)  and 
mesophyU  (rm)  diffusion  resistances  are  calcu- 
lated. Theoretical  values  are  compared  with  ex- 
perimental ones.  The  existence  of  optimal  rs  (from 
the  point  of  view  of  maximum  transpiration  effi- 
ciency-mg  C02/mg  H20)  in  dependence  of  rm' 
and  cuticular  resistance  (re)  is  demonstrated.  Op- 
timal rs  increases  with  decreasing  rm'  and  increas- 
ing re.  Transpiration  efficiency  maintains  its  max- 
imum value  in  the  broader  range  of  rs  values  when 
re  is  high-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-1I023 


SELECTIVE  NUTRITION  OF  WATER  ORGAN- 
ISMS, (IN  RUSSIAN), 
V.  V.  Sukhanov,  and  A.  P.  Shapiro. 
Gidrobiol  Zh.  Vol  7,  No  2,  p  63-68.  1971 .  Illus.  En- 
glish summary. 

Identifiers:  'Nutrition,  Organisms,  'Predator  prey 
relationships. 

On  the  basis  of  experiments  made  by  Ivlev  a 
model  of  the  selective  nutrition  of  a  predator  by  an 
arbitrary  number  of  preys  is  presented.  Some  fea- 
tures of  the  model  are  investigated.  The  example 
of  the  relationship  between  predator  and  the  prey 
is  analyzed. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-11036 


NATURAL  STANDS  ON  THE  ALLUVIAL 
DEPOSITS  OF  UPPER  OTAVA  RIVER  (IN 
CZECH), 

Zapadoceske  Muzeum  v  Plzni  (Czechoslovakia). 
J.  Sofron,  and  J.  Stepan. 

Preslia  (Praha),  Vol  43,  No  1,  p  168-182,  1971,  Il- 
lus, German  summary. 

Identifiers:  'Alluvial  deposits,  Alnus  D,  Baldin- 
gera  arundinacea  M,  Czechoslovakia,  Otava 
River,  Petasites  D,  Phalaris  M,  Salix  D,  Stands, 
Succession,  'Plant  populations. 

The  vegetation  was  studied  by  the  methods  of  Eu- 
ropean phytocoenological  school.  The  plant  com- 
munities were  found  to  belong  to  the  associations 
Petasito-Phalaridetum  arundinaceae,  Petasitetum 
hybridi,  Salicetum  purpureae,  Alnetum  incanae. 
The  nomenclature,  distribution  and  ecology  of 
these  units  were  discussed.  A  succession  series 
beginning  with  stands  of  Baldingera  arundinacea 
and  going  through  Petasites  stands  to  association 
Alnetum  incanae  was  recognized. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72- 11049 


WATER-RETENTION  CAPACITY  AND 

HYDROPHILY  OF  GRAPEVINE  COLLOIDS  IN 
CONNECTION  WITH  FROST  RESISTANCE  (IN 
RUSSIAN), 

Ukrainskii       Nauchno-Issledovatelskii       Institut 
Vinogradarstva  i  Vinodeliya,  Odessa  (USSR). 
V.  A.  Sherer,  G.  M.  Marieva,  and  S.  E.  Krasyuk. 
Fiziol  Biokhim  Kul't  Rast,  Vol  3,  No  2,  p  180-183, 
1971,  Illus,  English  summary. 
Identifiers:     Capacity,     Coagulation,     Colloids, 
•Frost,  *Grapevine-D,  Hydrophily,  Leaves,  Re- 
sistance, 'Water  retention,  Stems. 

The  study  was  made  with  frost-resistant  and 
susceptible  grape  varieties.  The  water-holding 
capacity  of  the  leaves  and  colloid  hydrophily  of 
the  sprouts  of  frost-resistant  varieties  increased 
during  the  second  half  of  vegetation.  Under  the  ef- 
fect of  low  temperatures,  resistance  of  the  colloid 
system  to  coagulation  increased  in  frost-resistant 
varieties.-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-11053 


PRODUCTION  AND  FOOD  CONSUMPTION  OF 
PREDATORY  FISH  IN  THE  VISTULA  RIVER, 

Instytut  Rybactwa  Srodladowego,  Zabieniec  (Po- 
land). Dept.  of  Fish  Culture. 
T.  Backiel. 

J  Fish  Biol.  Vol  3,  No  4,  p  369-405.  1971 .  Illus. 
Identifiers:  Biomass,  Food,  Poland,  'Predatory 
fish.  Production,  'Vistula  River. 

Vital  statistics  for  6  predatory  fish  species  occur- 
ring in  the  Vistula  River  were  estimated.  The 
mixed,  6  spp.  population,  in  its  predatory  phase, 
had  an  average  biomass  of  0.96  g/m2  and  produced 
0.43  g/m2.  Less  than  45%  of  annual  production 
was  exploited  by  man  and  eggs  shed  amounted  to 
about  10%  of  the  production.  Annual  consumption 
by  the  population  amounted  to  about  3.44  kcal  or 
g/m2.  Accuracy  of  all  estimates  is  low. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-11071 


2J.  Erosion  and  Sedimentation 


THE    ORIGIN    OF    ACOUSTICALLY    TURBID 
SEDIMENTS  IN  CHESAPEAKE  BAY, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02L. 


SEDIMENT  TRANSPORT-BED  LOAD: 

GENERAL  REPORT, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10462 


STATISTICALLY  BASED  DETERMINATION 
OF  DEPTH  AND  WIDTH  RATIOS  IN  ALLUVI- 
AL WATERCOURSES, 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-10463 


A  STATIONARY  GAUSSIAN  MODEL  OF  SAND 
WAVES, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10464 


OCEANIC  OVERWASH  AND  ITS  ECOLOGI- 
CAL IMPLICATIONS  ON  THE  OUTER  BANKS 
OF  NORTH  CAROLINA, 

National  Park  Service,  Washington,  D.C.  Office 

of  Natural  Science  Studies. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10632 


POSTDEPOSITIONAL  MOBILITY  OF  SOME 
TRANSITION  ELEMENTS,  PHOSPHORUS, 
URANIUM  AND  THORIUM  IN  DEEP  SEA  SEDI- 
MENTS, 

Rosenstiel   School  of  Marine  and  Atmospheric 

Sciences,  Miami,  Fla. 

E.  Bonatti,  D.  E.  Fisher,  O.  Joensuu,  and  H.  S. 

Rydell. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  No  2, 

p  1 89-201 ,  February  1971 .  5  fig,  3  tab,  26  ref . 

Descriptors:  'Sediments,  'Pacific  Ocean,  'Ele- 
ments (Chemical),  'Geochemistry,  'Deep  water, 
Chemical  reactions,  Transmissivity,  Phosphorus, 
Sampling,  Chemical  analysis,  Analytical 
techniques. 

Identifiers:  Uranium,  Thorium,  Transition  ele- 
ments, Postdepositional  mobility. 

Deep  sea  hemipelagic  sediments  from  the  east 
Pacific  show  an  oxidized  upper  zone  of  variable 
thickness  and  a  reduced  zone  below.  The 
geochemistry  of  a  core  from  this  region  was  stu- 
died in  detail.  The  Eh  of  the  upper  zone  is  close  to 
+  100  mV,  while  in  the  lower  zone  it  reaches  about 
-400  mV.  Reucing  conditions  in  the  lower  section 
of  the  core  are  related  to  the  oxidation  of  organic 
matter  in  the  sediment,  as  indicated  by  the  gradual 
decrease  with  depth  of  the  concentration  of 
nitrogen  in  the  upper  part  of  the  core.  Various  ele- 
ments, such  as  Mn,  Ni,  Co,  P  and  La,  are  enriched 
in  the  upper  oxidized  zone,  while  Cr,  V,  U  and  S 
are  enriched  in  the  lower  reduced  zone.  Post- 
depositional mobility  of  the  elements,  mainly  by 
diffusion  in  the  interstitial  solutions,  can  explain 
their  distribution  in  the  core.  Redox  reactions  can 
account  directly  for  the  mobilization  of  Mn,  Ni, 
Co,  Cr,  V  and  U,  indirectly  for  that  of  P  and  La. 
Fe  and  Cu  do  not  migrate  significantly,  since  they 
are  immobilized  as  sulfides  in  the  reduced  zone. 
Th  appears  not  be  affected  by  diagenetical  mobili- 
ty. (Woodard-USGS) 
W72-10635 
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ATTY  ACID-CLAY  MINERAL  ASSOCIATION 
N  ARTIFICIAL  AND  NATURAL  SEA  WATER 
OLUTIONS, 

Ibode  Island  Univ.,  Kingston.  Graduate  School  of 

teeanography. 

or  primary  bibliographic  entry  see  Field  05A. 

m- 10638 


IOUTERE,  IHD  EXPERIMENTAL  BASIN  NO. 

,  1»7». 

or  primary  bibliographic  entry  see  Field  04C. 

f72-10653 


NGINEERING  METHODS  OF  CALCULATING 

ND  FORECASTING  WATER  EROSION  (INZ- 

ENERNYYE  METODY  RASCHETA  I  PROG- 

OZA  VODNOY  EROZII), 

i.  Ye.  Mirtskhulava. 

Lolos',  Moscow,  1970.  240  p. 

escriptors:  'Erosion,  'Soil  erosion,  'Erosion 
tes,  'Erosion  control,  Hydraulic  engineering, 
31I  physical  properties,  'Soil  structure,  Particle 
it,  Gully  erosion,  Channel  erosion,  Scour, 
elocity,  Runoff,  Raindrops,  Impact  (Rainfall), 
opes,  Vegetation,  Meteorology,  Forecasting, 
omputers. 

lentifiers:  'USSR,  'Hillslope  erosion,  Natural 
osion,  Erodibility,  Soil  losses. 

lie  mechanics  of  erosion  processes  and  the  fac- 
rs  which  control  the  rate  of  erosion  by  water  are 
lamined.  Particular  attention  is  given  to  engineer 
g  methods  for  calculating  and  forecasting  ero- 
onal  processes  to  protect  soil  from  water  ero- 
on.  Techniques  are  presented  for  determining 
itical  runoff  velocities  influencing  rates  of  ero- 
on  and  for  forecasting  erosion  produced  by  rain- 
op  impact.  Practical  hydraulic  measures  for 
ducing  erosion  are  discussed  in  terms  of  increas- 
g  the  stability  of  soil  structure.  (Josef son-USGS) 
'72-10655 


UU/238U  AS  A  TOOL  FOR  DATING  MARINE 
EDIMENTS, 

habha  Atomic  Research  Centre,  Bombay  (India). 

ealth  Physics  Div. 

.  M.  Krishnamoorthy ,  V.N.  Sastry ,  and  T.  P. 

irma. 

urrent  Science  (India).  Vol  40,  No  11,  p  279-281, 

me5, 1971,  2  fig,  12ref. 

escriptors:  'Sedimentation,  'Sedimentary 
:trology,  'Marine  geology,  'Indian  Ocean,  *Dat- 
g,  Radioactive  dating,  Geologic  history,  Calcium 
irbonate.  Uranium,  Leachate. 

method  for  dating  marine  sediments  using  the 
screase  of  234U/238U  activity  ratio  in  the  calci- 
o  carbonate  phase  was  developed.  A  selective 
aching  agent  NH4Ac.HAc  buffer  was  used 
hich  attacks  only  the  calcium  carbonate  phase 
id  very  little  of  the  other  phases.  The  rate  of  sedi- 
eotation  for  the  core,  M-230  (Lat.  23  deg.  10  min. 
,  Long.  67  deg.  50  min  E)  from  Indian  Ocean  was 
16  mm/1,000  yrs  by  this  method.  The  calculated 
nium  value  for  the  particular  water  column  depth 
id  for  the  typical  composition  of  the  top  layer  of 
le  sediment  was  1.58  dpm/g  and  agrees  very  well 
ith  the  actual  value  of  1.28  dpm/g  observed,  con- 
dering  the  uncertainties  in  the  parameters  used. 
louser-ORNL) 
'72-10675 


ISSION  TRACK  DATING  OF  VOLCANIC 
LASS  SHARDS  IN  MARINE  SEDIMENTS, 

cnpps  Institution  of  Oceanography,  La  Jolla, 
•lif.  Geological  Research  Div. 

MacDougall. 

arth  and  Planetary  Science  Letters,  Vol  10, 
larch  1971,  p  403-406.  2  tab,  12  ref. 

escriptors:  'Sedimentation,  'Sedimentary 
ctrology,  'Marine  geology,  'Dating,  'Radioac- 
ve  dating,  'Age,  Geological  history,  Deposition 
i'dunentt),  Sands,  Soils,  Sediments,  Oceans. 


Identifiers:  Glass  shards,  Ash. 

The  fission  track  dating  method  can  be  used  for  at 
least  one  component  of  deep  sea  sediments:  glass 
shards  from  volcanic  ash  layers.  The  ages  deter- 
mined for  three  selected  samples  are  identical  in 
each  case,  within  experimental  errors,  to  those 
previously  determined  by  two  other  methods.  Im- 
provements in  sample  preparation  and  the  use  of 
the  fluoboric-nitric-acetic  acid  etchant  made  it 
possible  to  apply  the  fission  track  dating  method  to 
the  small  sized,  irregular  shaped  glass  shards. 
Since  such  shards  are  rather  common  constituents 
of  deep  sea  sediments,  this  work  points  to  a  relia- 
ble and  quite  generally  applicable  new  method  for 
dating  deep  sea  sediments.  Two  particular  ad- 
vantages which  the  fission  track  method  holds 
over  the  potassium-argon  method  are  that  (i)  much 
smaller  samples  suffice  and  (ii)  since  shards  are 
examined  one-by-one  microscopically,  contami- 
nants can  be  easily  distinguished  and  discarded. 
(Houser-ORNL) 
W72- 10692 


SOME  IMPORTANT  INORGANIC  NITROGEN 
AND  PHOSPHORUS  SPECIES  IN  GEORGIA 
SALT  MARSH, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 
Resources  Center. 

For  primary  bibliographic  entry  see  Field  02K. 
W72- 10706 


SEDIMENT  YIELDS  OF  URBAN  CONSTRUC- 
TION SOURCES,  MONTGOMERY  COUNTY, 
MARYLAND, 

Geological  Survey,  Parkville,  Md. 

T.  H.  Yorke,  and  W.  J.  Davis. 

Geological  Survey  Open-file  Report,  1972.  39  p,  16 

fig,  8  tab,  15  ref,  append. 

Descriptors:  'Sediment  yield,  'Urban  hydrology, 
'Urbanization,  'Maryland,  Urban  runoff,  Storm 
runoff,  Erosion,  Construction,  Sedimentation, 
Regression  analysis.  Discharge  (Water),  Water 
yield,  Sediment  control,  Erosion  control. 
Identifiers:  Rock  Creek  basin  (Md),  Anacostia 
basin  (Md),  'Montgomery  County  (Md). 

In  three  urbanizing  streams  in  the  Rock  Creek- 
Anacostia  River  basin,  Md,  sediment  load  in- 
creases significantly  as  urban  construction  in- 
creases. In  Bel  Pre  Creek,  suspended-sediment 
discharge  increased  14-fold  as  a  result  of  urban 
construction  on  about  15  percent  of  the  basin,  dur- 
ing the  first  30-month  period  of  the  study.  Sedi- 
ment-water discharge  curves  and  graphic  regres- 
sion analysis  indicate  that  a  direct  relation  exists 
between  the  sediment  yield  of  a  basin  and  the  area 
of  land  under  construction,  the  season  of  year, 
slope  of  land  at  construction  sites,  and  proximity 
of  construction  sites  to  stream  channels.  (Knapp- 
USGS) 
W72-10719 


SEDIMENT  CONTROL  METHODS:  B.  STREAM 
CHANNELS. 

American  Society  of  Civil  Engineers,  New  York. 

Hydraulics  Div. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10722 


METHOD  AND  MEANS  FOR  PLACING  ARTIFI- 
CIAL SEAWEED, 

For  primary  bibliographic  entry  see  Field  04D. 
W 72- 10769 


THE  EFFECTS  OF  SUSPENDED  SILTS  AND 
CLAYS  ON  SELF-PURIFICATION  IN  NATU- 
RAL WATERS:  PROTEIN  ADSORPTION, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05C. 
W72- 10808 


RAPID  METHOD  FOR  IDENTIFYING  ALDRIN 
IN  THE  PRESENCE  OF  SULFUR  BY  ELEC- 
TRON CAPTURE  GAS  CHROMATOGRAPHY, 

Northeast  Louisiana  Univ.,  Monroe. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-10881 


FIELD  AND  LABORATORY  METHODS  USED 
BY  THE  GEOLOGICAL  SURVEY  OF  CANADA 
IN  GEOCHEMICAL  SURVEYS:  NO.  11.  URANI- 
UM IN  SOIL,  STREAM  SEDIMENT  AND 
WATER, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  02K. 
W72-10917 


ORIGINS  OF  DEEP-SEA  SEDIMENTS  AND 
THEIR  VARIATIONS  WITH  TIME.  ANNUAL 
PROGRESS  REPORT  NO.  3, 

Columbia  Univ.,  Palisades,  N.Y.  Lamont-Doherty 

Geological  Observatory. 

P.  E.  Biscaye. 

Available  from  NTIS  as  CU-3132-3,  $3.00  in  paper 

copy,  $0.95  microfiche.  Report  No.  CU-3132-3, 

September  1971 .  176  p,  77  ref.  AT  (30-D-4055. 

Descriptors:  'Geologic  time,  'Sedimentation, 
'Bottom  sediments,  'Oceans,  Atlantic  Ocean, 
Pacific  Ocean,  Pleistocene  epoch,  Recent  epoch, 
Oceanography,  Deep  water,  Suspended  solids, 
Particle  size,  Lead,  Strontium,  Air  pollution.  Mix- 
ing, Mineralogy,  Antarctic  Ocean,  Cores, 
Geochemistry,  Tracking  techniques.  Tracers,  Sta- 
ble isotopes. 

Identifiers:  Argentine  Basin,  Brazil  Basin,  Eastern 
Rio  Grande  Rise,  Indian  Ocean,  Mediterranean 
Sea,  Rio  de  la  Plata  Estuary,  East  Pacific  Rise, 
Caribbean  Sea. 

Distribution  and  origin  of  deep-sea  sediments  were 
studied  by:  (1)  the  Rb-Sr  tracer  system,  (2)  fine- 
fraction  mineralogy,  (3)  excess  RN  in  suspensions 
and  bottom  profiles,  and  (4)  other  techniques.  A 
study  using  natural  Pb  212  in  the  atmosphere  mea- 
sured vertical  mixing  in  a  fluid  medium.  Reports  or 
summaries  detail  18  projects  following  a  general 
introduction.  (Bopp-ORNL) 
W72-10980 


EFFECT  OF  SUBZERO  TEMPERATURES  ON 
THE  EROSION-RESISTANCE  OF  SOIL  IN 
RELATION  TO  ITS  MOISTURE  CONTENT, 

For  primary  bibliographic  entry  see  Field  02G. 
W72- 10993 


BUDGET  OF  CALCIUM  CARBONATE, 
SOUTHERN  CALIFORNIA  CONTINENTAL 
BORDERLAND, 

Hawaii  Inst,  of  Geophysics,  Honolulu. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-11031 


OUTLET   WEIRS   FOR   TRAPEZOIDAL   GRIT 
CHAMBERS, 

Indian  Inst,  of  Science,  Bangalore. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-11054 


POTENTIAL  TRANSPORT  OF  SEDIMENT 
FROM  ENLOE  RESERVOIR  BY  THE  SIMIL- 
KAMEEN  AND  OKANOGAM  RIVERS, 
WASHINGTON, 

Geological  Survey,  Tacoma,  Wash. 

L.  M.  Nelson. 

Geological  Survey  Open-file  Report,  1972.  21  p,  8 

fig,  1  tab,  4  ref. 

Descriptors:  'Sediment  transport,  'Streams, 
'Reservoirs,  'Sediment  yield,  'Washington, 
Dams,  Forecasting,  Data  collections,  Flow  mea- 
surement, Streamflow,  Sedimentation,  Hydrolog- 
ic  data.  Data  collections. 
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Identifiers:  •Similkameen  River  (Wash), 
'Okanogan  River  (Wash),  'Enloe  Dam  (Wash), 
Dam  removal. 

This  study  was  undertaken  to  determine  the  proba- 
ble effects  on  the  Similkameen  and  Okanogam 
Rivers  of  the  removal,  transport,  and  deposition  of 
sediment  now  deposited  behind  Enloe  Dam  on  the 
Similkameen  River,  Washington,  if  the  dam  were 
removed.  Under  existing  conditions  of  sediment 
transport,  the  average  annual  suspended-sediment 
discharges  at  three  streamflow-measuring  sites 
were  calculated  to  be  134,000  tons  for  the  Simil- 
kameen River  near  Nighthawk,  175,000  tons  for 
the  Okanogan  River  near  Tonasket,  and  175,000 
tons  for  the  Okanogan  River  at  Malott.  The 
volume  of  sediment  in  Enloe  Reservoir  was  com- 
puted to  be  about  2.4  million  tons.  The  sediment  is 
largely  sand.  If  the  dam  were  removed  the  max- 
imum amount  of  reservoir  sand  transportable  (in 
addition  to  normal  sediment  discharge),  under 
stated  conditions  of  velocity  and  depth  during  any 
average  10-year  period,  would  range  from  about 
17,000  to  580,000  cubic  yards  per  year,  with  about 
320,000  cubic  yards  being  transported  during  a 
year  of  average  water  discharge.  These  volumes 
represent  a  range  of  32  to  less  than  1  percent  of  the 
volume  of  sediment  now  deposited  in  the  reser- 
voir. (Woodard-USGS) 
W72-11088 

2K.  Chemical  Processes 


GROUNDWATER  OF  SIBERIA  AND  THE 
SOVIET  FAR  EAST  (PODZEMNYYE  VODY 
SIBIRI I  DAL'NEGO  VOSTOKA). 

For  primary  bibliographic  entry  see  Field  04B. 
W72-10440 


MINERAL  WATERS  IN  THE  NORTHWESTERN 
PART  OF  THE  KANSK  ARTESIAN  BASIN 
(MINERAL'NYYE  VODY  SEVERO-ZAPADNOY 
CHASTI  KANSKOGO  ARTEZIANSKOGO  BAS- 

SEYNA), 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10447 


FORMATION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  WATERS  OF  SOME  MINERAL 
SPRINGS  IN  EASTERN  SAYAN  (O  FOR- 
MIROVANII  KHIMICHESKOGO  SOSTAVA 
VOD  NEKOTORYKH  MINERAL'NYKH 

ISTOCHNIKOV  VOSTOCHNOGO  SAYANA), 
Irkutskii  Gosudarstvennyi  Universitet  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-10448 


MINERAL  WATERS  OF  THE  CHITA  OBLAST 
(MINERAL'NYYE  VODY  CHITINSKOY 

OBLASTI), 

Chitinskoe  Geologicheskoe  Upravlenie  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72- 10449 


POSTDEPOSITIONAL  MOBILITY  OF  SOME 
TRANSITION  ELEMENTS,  PHOSPHORUS, 
URANIUM  AND  THORIUM  IN  DEEP  SEA  SEDI- 
MENTS, 

Rosenstiel  School  of  Marine   and   Atmospheric 

Sciences,  Miami,  Fla. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-10635 


STUDY   OF  THE  BEHAVIOR   OF  DISSOLVED 
SILICA  IN  THE  ESTUARY  OF  THE  SCHELDT, 

Brussels  Univ.  (Belgium). 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10636 


SAND-SEAWATER  INTERACTIONS  IN 

BERMUDA  BEACHES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02G. 
W72-10637 


FATTY  ACID-CLAY  MINERAL  ASSOCIATION 
IN  ARTIFICIAL  AND  NATURAL  SEA  WATER 
SOLUTIONS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10638 


INFRARED  SPECTRA  OF  HUMIC  ACIDS  AND 
RELATED  SUBSTANCES, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-10640 


KINETICS  OF  MASS  TRANSFER  AMONG  SIL- 
ICATES AND  AQUEOUS  SOLUTIONS, 

California  Univ.,  Berkeley.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  01 B . 

W 72- 10641 


GEOCHEMISTRY  AND  ORIGIN  OF  FORMA- 
TION WATERS  IN  THE  WESTERN  CANADA 
SEDIMENTARY  BASIN-HI.  FACTORS  CON- 
TROLLING CHEMICAL  COMPOSITION, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  02F. 
W72- 10642 


WATER  RESOURCES  AT  MARINE  CORPS 
SUPPLY  CENTER,  BARSTOW,  CALIFORNIA 
FOR  THE  1971  FISCAL  YEAR, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72- 10645 


SOME  IMPORTANT  INORGANIC  NITROGEN 
AND  PHOSPHORUS  SPECIES  IN  GEORGIA 
SALT  MARSH, 

Georgia  Inst,   of  Tech.,   Atlanta.   Environmental 

Resources  Center. 

P.R.Maye.HI. 

Available  from  NTIS  as  PB-210  713,  $3.00  in  paper 

copy,  $0.95  in  microfiche.  Georgia  Environmental 

Resources  Center,  Report  ERC-0272,  May  1972. 

60  p,  10  fig,  13  tab,  40  ref.  OWRR  B-033-GA  (1). 

Descriptors:  'Ammonium  compounds, 

'Phosphorus  compounds,  'Inorganic  compounds, 
'Nitrogen  compounds,  'Salt  marshes,  Clay 
minerals,  Chemical  processes,  Water  chemistry, 
Cation  exchange,  Cation  adsorption,  Marsh 
plants,  Chelation,  Salinity,  'Georgia. 
Identifiers:  'Savannah  River  Basin,  'Ogeechee 
River  Basin,  Southeastern  U.  S. 

The  objective  was  to  determine  how  and  to  what 
extent  the  chemistry  of  fresh  and  saline  waters  is 
controlled  by  clay  minerals  and  associated  organic 
matter.  Core  samples  were  taken  in  the  marshes  of 
the  Savannah  River  and  Ogeechee  River  basins  in 
Southeastern  Georgia.  Sediments  and  interstitial 
waters  from  the  cores  were  analyzed  for  inorganic 
nitrogen  and  phosphorus  species.  The  interstitial 
waters  contained  ammonium  and  phosphate  in 
varying  concentrations  which  in  general  increased 
with  core  depth.  Exchangeable  and  nonexchangea- 
ble  ammonium  were  found  in  the  marsh  sediments. 
Fixed  ammonium  averaged  about  five  times  the 
amount  of  exchangeable  ammonium.  Both  the 
exchangeable  and  fixed  ammonium  present  in  the 
sediment  were  dependent  on  the  amount  of  clay 
present.  Inorganic  phosphorus  species  were  found 
in  the  marsh  sediments  in  varying  amounts.  Grain 
size  and  salinity  appear  to  influence  the  relative 
amounts  of  phosphate  species  present  in  any  given 
sample.  (Conway-Georgia) 


W72-10706 


CHEMICAL  CHARACTERIZATION  OF  DIS- 
SOLVED ORGANIC  MATTER  AND  ITS  IN- 
FLUENCE  ON  THE  CHEMISTRY  OF  RIVER 
WATER, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

J.  H.  Reuter,  and  E.  M.  Perdue. 

Available  from  NTIS  as  PB-210  714,  $3.00  in  paper 

copy,  $0.95  in  microfiche.  Georgia  Environmental 

Resources  Center,  Report  ERC-0372,  May  1972. 

33  p,  3  fig,  5  tab,  23  ref.  OWRR  A-026-GA  (1). 

Descriptors:  'Fulvic  acids,  'Humic  acids,  'Or- 
ganic matter,  Water  chemistry,  'Inorganic  com- 
pounds, Ion  exchange,  Polymers,  Organic  acids, 
Chelation,  Adsorption,  Chemical  reactions 
Amino  acids,  River  systems,  'Georgia. 
Identifiers:  'Satilla  River,  Southeastern  U.  S. 

River  waters  in  Southeastern  U.S.  are  rich  in  dari 
brown  organic  matter  which  resembles  soil  fulvii 
acids  in  both  appearance  and  chemical  charac 
teristics.  River  water  organic  matter  was  obtains 
by  freeze-drying  river  water  and  by  fractionating  i 
by  gel  permeation  chromatography  (GPC).  Analy 
sis  of  oxygen-containing  functional  groups  in  botl 
total  river  water  organic  matter  and  its  GPC  frac 
tions  shows  a  high  total  acidity  (12.4  meq/g).  Th< 
ratio  of  carboxyl  to  phenolic  hydroxyl  ranges  fron 
3:1  for  the  low  molecular  weight  fraction  to  abou 
1:1  for  the  high  molecular  weight  fraction.  Both  II 
and  NMR  spectra  of  river  water  organic  matter  ar 
comparable  to  those  of  soil  fulvic  acids.  Amin 
acids  chemically  incorporated  in  river  water  or 
ganic  matter  amount  to  about  4.4  percent.  Rive 
water  organic  matter  can  be  understood  as  a  com 
posite  of  polymeric  compounds  of  an  intermedial 
oxidation  state  which  possess  a  longer  mean  hall 
life  than  the  original  biogenic  precursors  froi 
which  they  were  formed.  The  influence  of  bumi 
compounds  on  the  chemistry  of  river  waters,  as  i 
this  case,  may  be  expected  to  occur  in  any  surfac 
water,  i.e.  donation  of  acidic  protons,  complex; 
tion  and  chelation  of  metals,  determination  c 
equilibrium  of  inorganic  carbon  species,  reactio 
with  dissolved  oxygen.  The  degree  of  this  chem 
cal  influence  depends  not  so  much  on  the  absolul 
amount  of  river  water  organic  matter  as  on  the  o 
ganic  inorganic  matter  ratio.  (Conway-Georgia) 
W72-10707 


SOLUBILITY  OF  SILICA  IN  SOILS, 

Colorado    State    Univ.,    Fort    Collins.    Dept. 

Agronomy. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10709 


ION  MOBILITIES  AND  ELECTRIC  CHARC 
OF  EXTERNAL  CLAY  SURFACES  INFERRE 
FROM  POTENTIAL  DD7FERENCES  AN 
OSMOTIC  FLOW, 

Agricultural   Research   Service,    Beltsville,   M 

Soils  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10710 


CLAY-WATER  INTERACTION,  TF 

BEHAVIOR  OF  H-3  AND  H-2  IN  ADSORB! 
WATER,  AND  THE  ISOTOPE  EFFECT, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  a 

Soil  Sciences. 

G.  L.  Stewart. 

Soil  Science  Society  of  America  Proceedings,  V 

36,  No  3,  p  421-426,  May-June  1972. 2  tab,  12  ref 

Descriptors:  'Isotope  fractionation,  'Adsorpuc 
'Clay  minerals,  'Soil  water  movement,  'Trace 
Tagging,  Radioisotopes,  Deuterium,  Tritium,  S 
ble  isotopes,  Kaolinite,  Isotope  studies. 
Identifiers:  'Clay-water  interactions. 

Reference  clay  minerals  and  a  field  kaolinitic  s 
were  allowed  to  equilibrate  with  water  tagged  w 
tritium  and  deuterium.  Ratios  of  tritium  and  d 
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rium  concentrations  of  tenaciously  adsorbed 
iter  to  respective  concentrations  of  bulk  pore 
iter  were  approximately  equal  to  one  for  all  soils 
id  clay  minerals  tested.  This  suggests  that  no  sig- 
ficant  isotopic  fractionation  occurs  in  adsorbed 
iter.  Thermodynamic  theory,  relating  isotopic 
actionation  to  the  energetics  of  adsorbed  water, 
so  predicts  that  isotopic  fractionation  is  not  a 
action  of  the  energy  status  of  adsorbed  water, 
ita  from  another  experiment,  where  oven-dry 
mples  equilibrated  with  water  vapor  in  a  con- 
>Ued  atmosphere,  showed  that  tenaciously  ad- 
rbed  water  on  kaolinitic  mineral  surfaces  is  not 
labile  to  exchange  with  the  vapor  phase  as  was 
sorbed  water  on  montmorillonite  and  illite  sur- 
ces.  (Knapp-USGS) 
72-10711 


(USUAL  TEMPERATURE  VARIATIONS  IN 
VO  SMALL  STREAMS  IN  NORTHERN  VIR- 
NIA, 

:ological  Survey,  Arlington,  Va. 

r  primary  bibliographic  entry  see  Field  02E. 

'2-10739 


MULTANEOUS    TRANSPORT     OF    WATER 

ID  SALT   THROUGH   CLAYS:   2.   STEADY- 

rATE   DISTRIBUTION    OF   PRESSURE   AND 

'PLICABILITY    OF    IRREVERSD3LE    THER- 

ODYNAMICS, 

:brew    Univ.,    Rehovoth    (Israel).    Faculty    of 

{riculture. 

Benin,  and  P.  F.  Low. 

il  Sci.  Vol  1 12,  No  2,  p  69-88. 1971 .  IUus. 

entifiers:   'Clays,  Conductance,  Conductivity, 

ffusion,  Distribution,  Flow,  Osmosis,  Pressure, 

alt,   Thermodynamics,    Transference,    *Water 

■port. 

imosis  through  a  clay  paste  was  studied.  Mea- 
rements  were  made  of  the  following  quantities 

each  of  5  locations  within  the  paste:  trans- 
rence  numbers  of  Na+  and  C1-;  specific  con- 
ctance;  water  tension;  activities  of  Na+,  C1-, 
iCI  and  water;  swelling  pressure;  and  concen tra- 
ns of  Na+ ,  C1-,  and  clay.  The  mobilities  of  Na  + 
d  CI-  were  calculated  from  their  respective 
insference  numbers  and  the  specific  con- 
ctances.  The  relative  partial  molar  free  energies 

Na  + ,  C1-,  NaCl  and  water  were  calculated  from 
eir  activities  The  hydraulic  conductivities  of  the 
ste  at  the  different  locations  were  estimated 
)m  curves  of  hydraulic  conductivity  versus  clay 
ncentration  at  different  salt  concentrations.  The 
served  water  flux  far  exceeded  that  which 
)uld  result  from  diffusion  alone.  The  observed 
iCI  flux  was  approximately  equal  to  the  calcu- 
:ed  diffusive  flux.  The  water  transfer  was  by 
tcous  or  laminar  flow,  whereas  the  salt  transfer 
is  by  diffusion.  Since  the  partial  molar  free  ener- 

of  the  water  decreased  nearly  linearly  through 
e  paste  from  the  less  concentrated  to  the  more 
ncentrated  solution,  it  was  likely  the  driving 
rce.-Copyright  1972,  Biological  Abstracts,  Inc. 
72-10804 


IfDROLOGIC  RECONNAISSANCE  OF  THE 
•IJE  CREEK  VALLEY  AREA,  BOX  ELDER 
3UNTY,  UTAH, 

:ological  Survey,  Salt  Lake  City,  Utah. 

>r  primary  bibliographic  entry  see  Field  04  B. 

72-10900 


ULYSIS  OF  THE  MAJOR  CATIONIC  CON- 
TINENTS OF  THE  1964  TO  1969  SNOW  AC- 
JMULATIONS  AT  DYE  SITES  2  AND  3, 
IBNLAND, 

>ld  Regions   Research   and   Engineering   Lab., 

anover,  N.  H. 

E.Ragone.andC.A.  Wolf. 

"my  Cold  Regions  Research  and   Engineering 

Moratory  Special  Report  169,  April  1972.  9  p,  1 

;,  5  tab,  7  ref .  NSF  Grants:  AG  104  and  AG  212. 


Descriptors:  'Sampling,  'Snow,  'Glaciers,  'Ca- 
tions, Fallout,  Air  pollution,  Variability,  Sodium, 
Potassium,  Calcium,  Magnesium,  Iron. 
Identifiers:  'Greenland. 

The  Na,  K,  Ca,  Mg  and  Fe  concentrations  in  the 
1964  to  1969  annual  snow  accumulations  at  two 
sites  on  the  Greenland  Ice  Cap  were  measured. 
Although  the  concentrations  of  most  of  these  ca- 
tions showed  significant  variations  on  an  annual 
and  seasonal  basis,  no  clear-cut  trend  or  relation- 
ship between  these  parameters  and  the  concentra- 
tions was  observed.  (Knapp-USGS) 
W72-10910 


FIELD  AND  LABORATORY  METHODS  USED 
BY  THE  GEOLOGICAL  SURVEY  OF  CANADA 
IN  GEOCHEMICAL  SURVEYS:  NO.  11.  URANI- 
UM IN  SOIL,  STREAM  SEDIMENT  AND 
WATER, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
A.  Y.  Smith,  and  J.  J.  Lynch. 
Available    from    Geol.    Survey    of   Canada,   601 
Booth  St.,  Ottawa.  Price  $0.75.  Canada  Geological 
Survey  Paper  69-40,  1969.  9  p,  2  tab,  8  ref. 

Descriptors:  'Laboratory  tests,  'Uranium 
radioisotopes,  'Chemical  analysis,  'Water  analy- 
sis, 'Soil  analysis,  Exploration,  Geochemistry, 
Fluorometry. 

Identifiers:  'Geochemical  surveys,  'Geochemical 
prospecting. 

Analytical  methods  used  in  Canada  to  determine 
trace  quantities  of  uranium  in  soil,  stream  sedi- 
ment and  water  are  described.  These  techniques 
have  been  tested  and  used  successfully  in  mobile 
field  laboratories  as  well  as  in  the  headquarters 
laboratory.  The  method  for  analysis  of  uranium  is 
based  on  procedures  in  use  by  the  United  States 
Geological  Survey  and  developed  by  them  for  the 
United  States  Atomic  Energy  Commission.  This 
method  is  based  on  the  fact  that  uranium  salts  flu 
roesce  in  the  presence  of  sodium  fluoride.  In  prac- 
tice uranium  salts  are  fused  with  a  flux  containing 
sodium  fluoride  and  when  the  resulting  melt  is  ex- 
posed to  ultraviolet  radiation,  a  fluorescence  is 
produced,  the  intensity  of  which  is  proportional  to 
the  concentration  of  uranium  present.  With  careful 
attention  to  detail,  these  procedures  are  capable  of 
excellent  sensitivity  and  satisfactory  precision. 
For  water  samples  the  practical  limit  of  sensitivity 
is  0.2  part  per  billion,  while  for  soils  and  stream 
sediment  samples,  the  limit  is  0.5  part  per  million. 
(Knapp-USGS) 
W72-10917 


ANALYSIS  OF  SEA  WATER  BY  DIFFERENCE 
CHROMATOGRAPHY.  SUMMARY  OF 

PROGRESS,  1969-70, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  02L. 
W72- 10986 


BUDGET  OF  CALCIUM  CARBONATE, 
SOUTHERN  CALIFORNIA  CONTINENTAL 
BORDERLAND, 

Hawaii  Inst,  of  Geophysics,  Honolulu. 
S.V.Smith. 

J  Sedimentary  Petrology.  Vol  41,  No  3,  p  798-808. 
1971.  Maps. 

Identifiers:  Benthos,  Borderland,  Budget,  Calci- 
um, California,  Carbonate,  Continental, 
Foraminifera,  Macro,  Southern,  USA. 

The  transfer  of  particulate  CaC03  to  or  from  the 
water  mass  of  the  Southern  California  Continental 
borderland  can  be  described  by  means  of  a  budget. 
The  sum  of  mechanical  plus  biological  plus  chemi- 
cal transfer  must  equal  zero  if  the  system  is  one  of 
steady  state.  Deposition  of  CaC03  on  the  basin 
floors,  on  the  slopes,  and  on  the  shelf  totals  125  x 
1010  g/yr.  River  supply  of  particulate  CaC03 
totals  16  x  1010  g/yr.  No  other  mechanical  transfer 
processes  are  quantitatively  significant.  Biological 
production  of  CaC03  includes  approximately  40  x 


1010  g/yr  by  macrobenthos  of  the  shallow  rocky 
shelf,  34  x  1010  g/yr  by  other  macrobenthos,  247  x 
1010  g/yr  by  planktonic  plus  benthic  foraminifera, 
and  25  x  1010  g/yr  by  other  organisms.  Chemical 
transfer  includes  solution  of  200  x  1010  g/yr 
CaC03.  The  CaC03  transfer  terms  sum  to  zero, 
within  the  limits  of  error,.  The  carbonate  minerals 
present  include  Mg-calcite  (  greater  than  0.04), 
Mg-calcite  (less  than  0.04),  aragonite,  and 
dolomite.  All  carbonate  minerals  other  than 
dolomite  show  evidence  of  solution.  Most  of  the 
Ca  deposited  in  Borderland  sediment  is  derived 
from  ocean  waters  flowing  through  the  Borderland 
rather  than  from  river  water  input.  Water  as- 
sociated with  02  minimum  is  important  in  dissolv- 
ing particulate  CaC03.  The  shallow  water 
precipitation  and  intermediate  water  solution  may 
be  an  important  process  of  dissolved  Ca  relocation 
from  one  water  mass  to  another.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-U031 


IN 


POLK        COUNTY, 


GROUNDWATER 
NEBRASKA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-U081 

2L.  Estuaries 


THE  ORIGIN  OF  ACOUSTICALLY  TURBID 
SEDIMENTS  IN  CHESAPEAKE  BAY, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

J.  R.  Schubel,  and  E.  W.  Schiemer. 

Special  Report  23,  Reference  72-5,  April  1972.  21 

p,  9  fig,  7  ref. 

Descriptors:  'Sediments,  'Acoustics,  'Sounding, 
'Turbidity,  'Chespeake  Bay,  Investigations,  On- 
site  tests,  Estuaries,  Data  collections,  Analytical 
techniques,  Particle  size,  Gases,  Bubbles. 
Identifiers:  'Acoustically  turbid  sediments,  Gas 
bubbles,  Shell  beds,  Sound  penetration. 

Many  shallow  water,  fine-grained  sediments,  par- 
ticularly in  bays  and  estuaries,  are  almost  acousti- 
cally impenetrable  to  the  energy  from  high  resolu- 
tion continuous  seismic  profilers  with  peak  out- 
puts of  up  to  2-3  kJ  at  frequencies  of  0.2-10  kHz. 
Determinations  of  the  compressibility  of  sedi- 
ments from  acoustically  impenetrable  zones  and 
from  contiguous  zones  of  good  penetration  in 
Chesapeake  Bay  showed  that  the  acoustically  tur- 
bid sediments  are  several  orders  of  magnitude 
more  compressible  than  acoustically  clear  sedi- 
ments of  very  similar  grain  size.  The  increased 
compressibility  is  a  result  of  the  presence  of  in- 
terstitial gas  bubbles.  Other  acoustically  turbid 
zones  are  produced  by  buried  shell  beds,  and  do 
not  show  an  increase  in  compressibility. 
(Woodard-USGS) 


MYALL  LAKES--AN  ANCIENT  AND  MODERN 
MONUMENT, 

Sydney   Univ.  (Australia).   School  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10530 


THE      MYALL      LAKES      AND      REGIONAL 
DEVELOPMENT, 

Hunter  Valley  Research  Foundation,  Tighes  Hill 

(Australia). 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10531 


ABUNDANCE  AND  DISTRIBUTION  OF  YOUNG 
ATLANTIC  MENHADEN,  BREVOORTIA 
TYRANNUS,  IN  THE  WHITE  OAK  RIVER 
ESTUARY,  NORTH  CAROLINA, 

National  Marine  Fisheries  Service,  Beaufort,  N.C. 
Center  for  Estuarine  and  Menhaden  Research. 
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For  primary  bibliographic  entry  see  Field  05C. 
W72-10549 


INTRODUCTION  TO:  COASTAL  ZONE 
MANAGEMENT:  MULTIPLE  USE  WITH  CON- 
SERVATION, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-10575 


NATIONAL     GOALS,     STATE'S     INTERESTS, 
AND  JURISDICTIONAL  FACTORS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10576 


CONSERVATION  OF  BIOLOGICAL 

RESOURCES  OF  THE  COASTAL  ZONE, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06G 

W72- 10577 


SOCIAL    NEEDS    AND    THE    URBAN-MARINE 
ENVIRONMENT, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-10578 


TRAFFIC  AND  TRANSPORT  NEEDS  AT  THE 
LAND-SEA  INTERFACE, 

Department  of  Commerce,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-10579 


CONSERVATION  OF  MINERAL  RESOURCES 
OF  THE  COASTAL  ZONE, 

California  State  Lands  Commission,  Sacramento. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-10580 


SYSTEMS       PLANNING       AND       CONTROL: 
COASTAL  REGIONS, 

Litton  Industries,  Inc.,  Beverly  Hills,  Calif. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-10581 


INFORMATION  SYSTEMS  AND  DATA 
REQUIREMENTS:  COASTAL  DEVELOPMENT 
PLANNING, 

Naval  Postgraduate  School,  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-10582 


OCEAN        INSTALLATIONS:        STATE        OF 
TECHNOLOGY, 

Naval  Civil   Engineering   Lab.,   Port   Hueneme, 

Calif. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10583 


MARINE    WASTE    DISPOSAL    SYSTEMS:    AL- 
TERNATIVES AND  CONSEQUENCES, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10584 


GROWTH  OF  THE  TREPANG  STICHOPUS 
JAPONICUS  IN  PETER  THE  GREAT  BAY,  (IN 
RUSSIAN), 

Akademiya    Nauk    SSSR,    Vladivostok.    Institut 
Morskogo  Biologii. 
Y.  E.  Bregman. 

Zool  Zh.  Vol  50,  No  6,  p  839-846.  1971.  IUus.  En- 
glish summary. 

Identifiers:  Fisheries,  Growth,  'Peter  the  Great 
Bay,  Stichopus  japonicus,  'Trepang,  USSR. 

The  size-age  structure  of  the  trepang  population  in 
the  Troitza  Bay  was  studied  by  the  graphic  method 


(probability  paper  method).  On  this  basis  the 
growth  curves  for  the  body  and  the  musculocu- 
taneous sac  were  constructed  and  mathematically 
described.  The  theoretical  maximum  average 
possible  life  duration  was  determined  as  equal  to  9 
(8  to  10)  yr.  The  data  obtained  suggest  that  the  con- 
ditions in  the  closed  Troitza  Bay  are  not  optimal 
for  the  trepang. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10593 


TRACE       ELEMENTS       IN       THE       WATER 
RESOURCES  OF  CALIFORNIA, 

Soil  Science  and  Engineering,  Riverside,  Calif. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72- 10597 


EUTROPHICATION    IN    COASTAL    WATERS: 
NITROGEN  AS  A  CONTROLLING  FACTOR. 

California  Univ.,  San  Diego,  La  Jolla.  Inst,  of 

Marine  Resources. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10611 


THE    KOKANEE,    A   SALMON    ADAPTED   TO 
LIVING  IN  FRESH  WATER, 

Conseil  Superieur  des  Peches  Cerafer  (France). 

Division  de  la  Qualite  des  Eaux. 

B.Barbier. 

Bull  Franc  Piscicult.  Vol  241,  p  127-155.  1971.  II- 

lus.  Maps. 

Identifiers:  Competition,  'Freshwater,  Kokanee, 

Oncorhynchus   nerka   kennerlyi,   Oncorhynchus- 

nerka  nerka,  'Salmon. 

The  salmon  is  an  amphibiotic  fish:  in  its  normal 
life  it  successively  frequents  fresh  water  and  sea 
water,  then  at  maturity  migrates  to  the  streams 
from  which  it  originated  in  order  to  reproduce.  If 
migration  is  an  environmental  defense  mechanism 
of  the  species  with  the  purpose  of  optimum 
satisfaction  of  nutritional  requirements  and  the  ac- 
complishment of  reproduction,  then  the  impossi- 
bility of  migrating  (due  to  industrialization) 
represents  quite  a  danger  to  the  salmon.  However, 
certain  varieties  are  naturally  adapted  to  a 
holobiotic  life  in  fresh  water.  One  such  fish  is  the 
Kokanee,  the  dwarfed  land-locked  form  of  the 
anadromous  red  sockeye:  Oncorhynchus  nerka 
kennerlyi  Sucley  (or  O.  nerka  nerka  Walbaum). 
Following  a  review  of  the  habitat,  growth,  nutri- 
tional requirements,  competition  with  other  spe- 
cies, and  reproduction  of  this  salmon  plus  its  ages 
and  sizes  at  maturity,  efforts  that  have  been  made 
at  introducing  it  into  various  places  were  briefly 
discussed.  With  regard  to  the  compatibility  of  a 
possible  introduction  of  this  species  into  France 
with  the  protection  of  the  native  French  salmon, 
both  measures  do  seem  compatible  judging  from 
the  success  of  such  a  program  in  Sweden.  How- 
ever, the  introduction  of  the  Kokanee  into  certain 
French  lakes  should  be  accompanied  by  careful 
discrimination  as  to  the  origin  of  the  eggs  and  by 
preliminary  studies  on  interspecific  competition. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10614 


OCEANIC  OVERWASH  AND  ITS  ECOLOGI- 
CAL IMPLICATIONS  ON  THE  OUTER  BANKS 
OF  NORTH  CAROLINA, 

National  Park  Service,  Washington,  D.C.  Office 

of  Natural  Science  Studies. 

P.  J.  Godfrey. 

April  8, 1970.  37  p,  14  fig,  22  ref. 

Descriptors:  'Coasts,  'Atlantic  Ocean,  'Islands, 
'Beach  erosion,  'North  Carolina,  Storms,  Over- 
flow, Environmental  effects,  Ecology,  Natural 
use,  Sand  spits,  Berms,  Sea  nettles,  Ocean  waves, 
Littoral  drift,  Shores,  Shore  protection,  Tides. 
Identifiers:  'North  Carolina  Outer  Banks. 

The  area  of  study  of  oceanic  overwash  is  the  barri- 
er island  system  of  North  Carolina  between  Beau- 
fort Inlet  and  Ocracoke  Inlet  (the  region  that  will 


become  the  Cape  Lookout  National  Seashore). 
These  islands  provide  an  excellent  opportunity  to 
study  the  ecology  and  physiography  of  barrier 
islands  still  in  their  natural  state.  Man  is  the  barrier 
island's  worst  enemy,  not  the  sea.  Barrier  islands 
have  an  intrinsic  mechanism  for  surviving  enor- 
mous oceanic  forces.  Man's  interference  with  this 
mechanism  with  the  thought  he  is  improving  or 
restoring  the  'natural  ecology'  may,  in  fact,  lead  to 
the  very  breakdown  he  is  trying  to  prevent.  The 
vegetation  that  survives  on  low  barrier  islands  is 
well  adapted  to  conditions  of  overwash  (the 
process  whereby  storm-driven  sea  water 
completely  inundates  the  barrier  islands  and  sand 
moves  from  the  beach  face  toward  the  back  of  the 
island.  Contrary  to  generally  accepted  interpreta- 
tions, this  process  is  not  destructive,  but  constitu- 
tive, if  undisturbed  by  man.  It  is  the  means  by 
which  the  ocean  builds  and  moves  the  barrier 
islands,  and  this  movement  is  essential  for  their 
continued  survival.  (Woodard-USGS) 
W72-10632 


STUDY  OF  THE  BEHAVIOR  OF  DISSOLVED 
SILICA  IN  THE  ESTUARY  OF  THE  SCHELDT, 

Brussels  Univ.  (Belgium). 

R.  Wollast,  and  F.  De  Broeu. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  No  2, 

p  613-620,  February  1971.1  fig,  3  tab,  14  ref. 

Descriptors:  'Silica,  'Dissolved  solids,  'Estua- 
ries, 'Chemical  reactions,  Investigations,  Fresh- 
water, Sea  water,  Correlation  analysis,  Chemical 
analysis.  Environmental  effects,  Sediment  trans- 
port, Suspended  solids,  Salinity,  Diatoms,  Clay 
minerals. 

Identifiers:  'Scheldt  estuary  (Belgium  and  Nether- 
lands), Silica  behavior. 

Evolution  of  the  silica  dissolved  in  the  Scheldt 
estuary  (Netherlands  and  Belgium)  shows  that  the 
reduction  in  silica  content  is  much  greater  than 
that  predicted  by  the  dilution  curve  computed 
from  the  mixture  of  fresh  water  rich  in  silica  and 
surface  sea  water.  The  removal  of  silica  from  the 
solution  is  not  due  to  a  reaction  with  clay  minerals 
in  suspension,  but  to  biological  activity,  essen- 
tially by  diatoms  that  live  preferentially  in  saline 
waters.  After  death,  diatoms  that  become  part  of 
the  sediments  return  silica  to  the  interstitial 
waters,  which  can  then  combine  with  disordered 
clays  of  continental  origin  to  give  rise  to  new  alu- 
minosilicates  richer  in  silica  and  in  alkaline  or  al- 
kaline-earth ions.  (Woodard-USGS) 
W72-10636 


SEA  WATER  INTRUSION  EXTRACTION  BAR- 
RIER, 

California  State  Dept.  of  Water  Resources,  Los 

Angeles.  Southern  District. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-10643 


PROPOSED  JETTY-HEAD  REPAIR  SECTIONS, 
HUMBOLDT  BAY,  CALIFORNIA:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10669 


COASTAL  ZONE  PROCESSES  AND  THEIR  IN- 
FLUENCE ON  ESTUARIAN  CONDITIONS, 

Washington   Univ.,   Seattle.   Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-10676 


SURVEY  OF  TOXAPHENE  LEVELS  IN  GEOR- 
GIA ESTUARIES, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10678 
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DISPOSAL      OF      LIQUID      WASTES      INTO 
COASTAL  WATERS, 

Battelle  Memorial  Inst.,  Richland,  Wash. 
For  primary  bibliographic  entry  see  Field  05  B. 
W72-I0683 


CHARTING  OF  SUBTIDAL  OYSTER  BEDS  AND 
EXPERIMENTAL  PLANTING  OF  SEED 
OYSTERS  IN  SOUTH  CAROLINA, 

Bears  Bluff  Labs.,  Wadmalaw  Island,  S.C. 
W.  J.  Keith,  and  H.  S.  Cochran,  Jr. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72  10033,  $3.00  in  paper 
copy,  S0.9S  in  microfiche.  Contribution  No  48  Dec 
I  1971,  22  p. 

Descriptors:  "Aquiculture.  'Oysters,  Fisheries, 
Animal  growth,  Mortality,  Salinity,  Turbidity, 
Brackish  water,  'South  Carolina. 

A  survey  of  tidal  areas  of  South  Carolina  was  con- 
ducted for  inventory  purposes  and  to  gain 
knowledge  of  conditions  necessary  to  sustain  sub- 
tidal  oysters.  Transplantings  were  made  for 
growth  and  mortality  studies.  Marketable  subtidal 
oysters  can  be  grown  from  seed  in  South  Carolina 
provided  certain  bottom  conditions  and  other  fac- 
tors such  as  salinity  and  turbidity  are  favorable. 
W72-10697 


MIGRATION,  GROWTH  AND  MORTALITY  OF 
NORTH  CAROLINA  PINK  AND  BROWN 
PENAEID  SHRIMPS, 

North  Carolina  Div.  of  Commercial  and  Sport 
Fisheries,  Raleigh. 
E.G.  McCoy. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM72-10095,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Special  Scientific  Report  No. 
15,  Jun  68,  30  p.,  1 1  fig,  15  ref ,  NMFS  2-26  R. 

Descriptors:  'Shrimp,  'North  Carolina,  'Pink 
shrimp,  Animal  growth,  Mortality,  Migration  pat- 
terns, Fisheries,  Life  cycles,  Fishing,  Estuaries, 
Shellfish. 

Identifiers:  'Brown  shrimp,  Penaeusazteus, 
Penaeus  duorarum. 

Information  was  obtained  to  enable  the  North 
Carolina  Department  of  Conservation  and 
Development  to  apply  management  techniques 
that  will  result  in  the  highest  possible  sustained 
yield  of  the  shrimp  resource.  Pink  and  brown 
shrimp  were  marked  with  biological  stains  and 
fluorescent  pigments  and  released  in  areas  tributa- 
ry to  Pamlico  Sound.  A  total  of  4,467  pink  and 
6,947  brown  shrimp  was  released  from  June  to 
September  1967.  Of  these  135  (3.0%)  pink  and 
1,061  (15.3%)  brown  shrimp  were  returned.  Data 
are  presented  on  migration  routes  of  pink  shrimp, 
growth  of  pink  and  brown  shrimp,  and  estimates 
of  total  mortality  of  brown  shrimp. 
W72- 10703 


CLAM  SHELL  PLANTING  FOR  OYSTER 
CULTCH, 

Louisiana  Wild  Life  and  Fisheries  Commission, 
New  Orleans. 
J.  Tarver. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM72- 1 0093,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report, 
November  1970,  10  p,  5  fig.  NMFS-2-114-D. 

Descriptors:  Fishing,  'Oysters,  Clams,  Louisiana. 
Identifiers:  Oyster  cultch,  Oyster  beds.  Spat. 

Dredge  run  clam  shells  no  smaller  than  3/8  inch 
diameter  were  planted  in  May  and  June  of  1970  to 
provide  oyster  cultch  for  the  oyster  fishermen's 
use  in  September  1971  and  in  subsequent  years. 
The  shells  were  washed  overboard  using  six  high- 
pressure  water  hoses  powered  by  two  deisel 
pumps  with  about  70  psi  pressure  on  a  1.25  inch 
nozzel.  A  total  of  2,255  superficial  acres  were 
planted  with  55,248.6  cubic  yards  of  clam  shell  in 
35  days  at  a  cost  of  approximately  $200,000.00.  In 


addition,  the  subproject  2-101-D  was  completed 
simultaneously  and  contributed  13,433  cubic 
yards.  Periodically,  clam  shells  were  dredged  and 
oyster  spat  were  counted,  measured,  and 
recorded.  Initial  examinations  of  the  shell  indicate 
that  some  set  occurred  and  future  catches  of  spat 
in  September  and  October  are  anticipated. 
W72-10704 


SOME   IMPORTANT   INORGANIC   NITROGEN 

AND    PHOSPHORUS    SPECIES    IN    GEORGIA 

SALT  MARSH, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  02K. 

W 72- 10706 


DAILY  VARIATIONS  OF  THE  ION  CONTENT 
IN  SALICORNIA  EUROPAEA  DEPENDENT  ON 
LOCATION  AND  OVERFLOODING,  (IN  GER- 
MAN), 

Technische  Hochschule,  Darmstadt  (West  Ger- 
many). Botanisches  Institut. 
D.  J.  Von  Willert. 

Ber  Deut  Bot  Ges.  Vol  81,  No  10,  p  442-449,  1968 
(1969).  Illus.  English  summary. 
Identifiers:  Chloride,  Daily,  'Flooding,  'Ion  con- 
tent. Location,  Ratios,  'Salicornia  europaea-D, 
Seasons,  Sodium,  Variations. 

Salicornia  europaea  growing  in  ditches  in  the  tidal 
zone  undergoes  periodic  immersion  by  seawater. 
These  plants  have  a  lower  Na  and  chloride  sap 
concentration  than  those  plants  which  grow  on 
levees  and  are  not  flooded.  At  early  stages  of 
development  (June)  the  Na  to  chloride  ratio  is 
1:1.1  for  ditch  plants.  This  ratio  does  not  differ 
from  that  determined  in  Aug.  when  plants  are 
flowering.  The  ratio  for  levee  plants  increases 
from  1:0.8  in  June  to  1:1  in  Aug.  (seawater  1:1.2). 
The  Na  and  chloride  concentration  in  stems  of 
both  ditch  plants  and  levee  plants  decreases  at 
high  tide  although  only  ditch  plants  undergo  im- 
mersion. It  seems  that  Na  and  chloride  ions  are 
translocated  from  shoot  to  root  from  which  they 
are  washed  out. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W 72- 10867 


A  SYMPOSIUM   ON   THE  BIOLOGICAL  SIG- 
NIFICANCE OF  ESTUARIES. 

Sport  Fishing  Inst.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W72- 10870 


MONTHLY  FLUCTUATION  OF  THE  LARVAE 
AND  GROWTH  OF  THE  MUSSEL  PERNA 
PERNA  (L.)  AND  THE  ENVIRONMENTAL 
CONDITIONS  OF  THE  INLET  OF 
GUATAPANARE,  STATE  OF  SUCRE, 
VENEZUELA,  (IN  SPANISH), 
Universidad  de  Oriente,  Cumana  (Venezuela). 
Inst,  of  Oceanography. 
J.  Carvajal-Rojas. 

Bol  Inst  Oceanogr  Univ  Oriente  Cumana.  Vol  8, 
No  1/2,  p  13-20,  1969.  Illus.  Map.  English  summa- 
ry- 
Identifiers:  'Environment,  Fluctuation,  Growth, 
'Inlet  of  Guatapanare,  Larvae,  Monthly,  'Mus- 
sels, Perna-perna,  Sucre,  Venezuela. 

The  monthly  fluctuation  of  P.  perna  larvae  in- 
dicates the  existence  of  3  increments  of  planktonic 
larvae,  corresponding  to  Dec. -Jan.,  March  and 
June-July.  Similarly,  there  are  3  possible  spawning 
periods.  The  growth  study  started  with  mean  sizes 
of  5.1  mm  in  length  by  3.3  mm  in  width  and  was 
continued  until  the  means  reached  74.5  mm  length 
by  39.2  mm  width.  The  smallest  increments  coin- 
cided with  the  presence  of  'red  tide'  in  the  bay. 
The  mean  surface  salinity  was  36.49%  with  ex- 
tremes of  35.71%  and  36.87%.  The  means  surface 
temperature  was  26.0C;  the  highest  (30C)  occurred 
from  Sept.  to  Nov.,  and  the  lowest  (21. 8C)  in 
March.  The  02  content  in  the  water  (at  20  cm 


depth)  had  a  mean  value  of  4.17  ml/1.  The  Secchi 
disk  depth  had  a  mean  of  80  cm. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10872 


TOXICITY  AND  DISTRIBUTION  OF  AROCLOR 
1254  IN  THE  PINK  SHRIMP  PENAEUS 
DUORARUM, 

Environmental  Protection  Agency,  Gulf  Breeze, 

Fla.  Gulf  Breeze  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10876 


SEASONAL   VARIATION   IN  THE  CHEMICAL 

COMPOSITION  OF  THE  OYSTER,  CRASSOS- 

TREA    RHIZOPHORAE    (GUILDING)    IN    THE 

GRAND      LAGOON      AND      THE      BAY      OF 

MOCHIMA,  (IN  SPANISH), 

Universidad    de    Oriente,    Cumana   (Venezuela). 

Inst,  of  Oceanography. 

J.  Bonilla-Ruiz,  A.  Benitez,  and  T.  Okuda. 

Identifiers:   'Chemical  composition,  Crassostrea 

rhizophorae,  Grand  Lagoon,  Bay  of  Mochima, 

'Oysters,  'Seasonal,  Venezuela. 

The  seasonal  variation  in  the  chemical  composi- 
tion of  C.  rhizophorae  (Guilding)  was  observed  in 
Laguna  Grande  and  Bahia  de  Mochima 
(Venezuela)  from  March,  1966  to  Dec,  1967.  Two 
size  groups  of  oysters  were  studied,  4-6  cm  and  6-8 
cm  shell  length.  The  2  groups  showed  similar 
seasonal  variation  in  fresh  weight,  dry  weight, 
water  content,  and  chemical  components.  Higher 
concentration  of  carbohydrates  and  crude  fat  oc- 
curred between  March  and  May  in  1966  and 
between  March  and  Sept.  in  1967.  There  was  a 
greater  increase  in  these  components  in  Laguna 
Grande  than  in  Bahia  de  Mochima.  There  was  an 
inverse  relationship  between  crude  protein  and  ash 
(the  principal  components  of  oyster)  and  the  car- 
bohydrates and  crude  fat.  This  was  especially 
marked  in  dry  weight  measurements.  Both  the 
concentration  of  chemical  components  and  the 
weight  of  oysters  were  higher  in  Laguna  Grande 
than  in  Bahia  de  Mochima  during  the  period  of  stu- 
dy-Copyright 1972,  Biological  Abstracts,  Inc. 
W72-10889 


COASTAL  ZONE  BASELINES  AND  MONITOR- 
ING FOR  POLLUTION  AND  ENVIRONMEN- 
TAL QUALITY. 

National  Academy  of  Sciences-National  Research 

Council,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-10901 


MARINE  MICROBIOLOGICAL  STUDIES  OF 
MANGROVE  SWAMPS  OF  KILLAI 
BACKWATERS, 

Tamil  Nadu  Government  Fisheries  Research  Sta- 
tion, Porto  Novo  (India). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10941 


ANALYSIS  OF  SEA  WATER  BY  DIFFERENCE 
CHROMATOGRAPHY.  SUMMARY  OF 

PROGRESS,  1969-70, 

Woods  Hole  Oceanographic  Institution,  Mass. 
P.  C.  Mangelsdorf,  Jr.,  and  R.  S.  Wilson. 
Available  from  NTIS  as  NYO-3835-5,  $3.00  in 
paper  copy,  $0.95  microfiche.  Report  No.  NYO- 
3835-5  (COO-3119-1),  (1971).  21  p,  13  fig,  2  tab,  8 
ref.  AEC  (30-1  )-3838. 

Descriptors:  'Chromatography,  'Water  analysis, 
'Sea  water,  Estuarine  environment,  Path  of  pollu- 
tants. Sediment-water  interfaces,  Instrumenta- 
tion, Analytical  techniques.  Technology,  Connate 
water.  Sampling,  Fluvial  sediments,  Bottom  sedi- 
ments, Cation  exchange.  Calibrations,  Marine 
geology.  Pacific  Ocean,  Atlantic  coastal  plain. 
Sodium,  Potassium,  Magnesium,  Calcium. 
Identifiers:  Caribbean  Sea,  Mediterranean  Sea. 
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Interaction  between  sea  water  and  East  Coast  flu- 
vial sediments  was  studied,  and  water  from  Pacific 
deep-sea  sediments  and  from  the  Caribbean  and 
the  Mediterranean  was  analyzed.  Use  of  a  new  ca- 
tion exchange  resin  and  of  higher  operating  pres- 
sures improved  the  resolution  of  the  analytical 
method.  A  20  cm  long  column  of  3  mm  inside 
diameter  was  packed  with  400  mesh  resin. 
Columns  were  repacked  with  fresh  resin  every  S 
days.  A  constant  flow  pump  gave  the  advantage 
that  the  peak  positions  remained  unchanged. 
(Bopp-ORNL) 
W72-10986 


OBSERVATIONS  OF  THE  ZOOPLANKTON  IN 
THE  MALAMOCCO  CHANNEL  (LAGOON  OF 
VENICE):  PRELIMINARY  REPORT, 

Instituto  di  Biologia  del  Mare,  Venice  (Italy). 
A.  Comaschi,  P.  Franco,  and  D.  Voltolina. 
Atti  1st  Veneto  Sci  Lett  Arti  CI  Sci  Math  Nat.  Vol 
127,  p  291-299.  1969.  IUus.  Map.  English  summary. 
Identifiers:  Cladocerans,  Copepods,  Italy, 
'Lagoon  of  Venice,  Malamocco  Channel,  Mol- 
lusks,  'Plankton,  Seasonal,  Variations,  Venice. 

The  most  common  species  of  zooplankton 
identified  in  the  Venice  lagoon  are  copepods, 
cladocerans  and  mollusks.  The  cladocerans  are 
directly  related  to  temperature  and  inversely  re- 
lated to  salinity.  Copepods  and  their  larval  stages 
were  the  most  common  organisms.  Population 
densities  showed  seasonal  variations.— Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-10990 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


HYDRAULICALLY-CONTROLLED 
MULTISTAGE  FLASH  APPARATUS, 

Secretary  of  the  Navy,  Washington,  D.C.  (as- 
signee). 

John  S.  Williams. 

U.  S.  Patent  No.  3,533,917,  5  p,  1  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  2,  p  559,  October  13, 1970. 

Descriptors:  'Patents,  'Desalination,  Sea  water, 
'Flash  distillation,  'Evaporation,  Brines, 
'Evaporators,  Separation  techniques,  Equipment, 
'Distillation. 

This  hydraulically  controlled  equipment  includes  a 
feed  tank,  a  multistage  evaporator,  a  feed  water 
heater  and  ducts  for  conducting  feed  water 
through  the  evaporator  and  heater.  The  heater  em- 
ploys waste  heat  from  diesel  electric  generators  or 
other  similar  sources.  The  waste  heat  provides  a 
temperature  source  for  heating  the  feed  water.  A 
vacuum  system  for  the  evaporator  is  provided  by 
forming  a  circuit  leading  from  the  feed  water  tank 
through  water  jet  eductors  of  a  venturi  type  and 
back  into  the  feed  water  tank.  Waste  brine  is 
pumped  from  the  final  stage  and,  to  avoid  pump 
cavitation  and  possible  leakage,  a  pilot-controlled 
reverse  acting,  diaphragm  valve  controls  the  pump 
action.  (Sinha-OEIS) 
W72-10743 


MULTISTAGE  FLASH  DISTILLATION  AP- 
PARATUS WITH  VERTICAL  FLASH  COLUMN, 

United  Kingdom  Atomic  Energy  Authority,  Lon- 
don (England),  (assignee). 
I.  H.  Newson,  and  P.  Walker. 
U.  S.  Patent  No.  3,533,916,  2  p,  2  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  2,  p  558,  October  13,  1970. 

Descriptors:  'Patents,  Desalination,  'Flash  distil- 
lation, 'Desalination  processes,  Water  quality, 
'Desalination  apparatus,  Separation  techniques, 
Condensation,  Distillation. 


In  this  multistage  flash  distillation  apparatus  steam 
is  generated  in  a  vertical  flash  column.  Flash 
stages  are  defined  by  different  temperature  and 
pressure  conditions.  The  condenser  in  the  form  of 
a  tower  is  divided  by  horizontal  plates.  The  steam 
from  the  various  stages  is  fed  to  an  appropriate 
section  of  the  condenser  tower.  The  tower  con- 
tains a  means  for  cooling  and  risers  pass  through 
the  plates  to  connect  adjacent  sections.  The  con- 
densate flash  boils  in  the  risers  and  can  be 
withdrawn  from  the  top  tower  section.  (Sinha- 
OEIS) 
W72-10745 


PROCESS  FOR  EXTRACTING  SOLVENT 
FROM  A  SOLUTION, 

W.T.  Hough. 

U.  S.  Patent  No.  3,532,621,  6  p,  1  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  1 ,  p  222,  October  6,  1970. 

Descriptors:  'Patents,  'Desalination,  Sea  water, 
•Osmosis,  Semipermeable  membranes. 

This  invention  provides  a  process  for  separating  a 
solvent  from  a  solute  dissolved  therein.  Natural 
osmosis  through  a  semi-permeable  membrane  is 
utilized  for  the  desalination  of  sea  water.  (Sinha- 
OEIS) 
W72-10748 


WATER  PURIFICATION  APPARATUS  WITH 
THREE  CHAMBERS  AND  CONTROLS, 

F.  Sibert. 

U.  S.  Patent  No.  3,532,606,  2  p,  1  fig,  12  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  l,p  220,  October  6,  1970. 

Descriptors'.  'Patents,  'Water  purification,  Sea 
water,  'Distillation,  'Desalination  apparatus, 
Equipment,  Vapor,  Water  treatment,  Heat 
exchangers. 

Sea  water  is  conducted  from  a  supply  tank,  to  a 
control  tank,  to  a  boiler,  where  it  is  vaporized, 
leaving  behind  its  salts  as  a  residue.  The  heated  or 
condensed  vapor  is  passed  through  the  supply  tank 
in  heat  exchange  relation  with  the  sea  water 
therein  where  it  is  pre-conditioned  by  temperature 
for  distillation.  (Sinha-OEIS) 
W72-10749 


MULTI-EFFECT  EVAPORATOR, 

Foster  Wheeler  Corp.,  Livingston,  N.J.  (assignee). 
J.  W.Cartinhour. 

U.  S.  Patent  No.  3,532,152,  3  p,  4  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  1 ,  p  120,  October  6,  1970. 

Descriptors:  'Patents,  'Evaporators,  Evapora- 
tion, 'Desalination,  Sea  water,  Brine,  Separation 
techniques,  Vapor  compression  distillation,  Distil- 
lation. 

This  multiple  effect  evaporator  system  eliminates 
the  water  effect  piping  complex,  separate  heat 
regeneration  exchangers,  and  water  effect  pumps. 
Liquid  to  be  evaporated  passes  through  a  lower 
temperature  effect  to  a  consecutive  higher  tem- 
perature effect  in  a  series  of  effects,  distributing 
successive  portions  of  the  liquid  to  the  effects 
while  keeping  the  undistributed  liquid  separate. 
Steam  is  supplied  to  the  highest  temperature  effect 
of  the  series  in  indirect  heat  exchange  with  the  last 
remaining  liquid  portion  to  partially  vaporize  the 
steam  and  pass  the  vapor  to  the  lower  temperature 
area  in  indirect  heat  exchange.  The  heated  sea 
water  in  the  brine  chamber  flashes  into  vapor 
which  passes  under  a  weir  and  over  another  weir 
to  condense  on  the  tubes  in  the  next  area.  (Sinha- 
OEIS) 
W72-I0751 


DISTILLATION      OF     SALINE     WATER     TO 
RECOVER  FRESH  WATER, 

Aluminum  Co.  of  America,  Pittsburgh,  Pa.  (as- 
signee). 


M.  H.  Brown. 

U.  S.  Patent  No.  3,528,890,  4  p,  12  fig,  12  ref;  Offi- 
cial Gazette  to  the  United  States  Patent  Office, 
Vol  878,  No  3,  p  733,  September  15, 1970. 

Descriptors:  'Patents,  'Distillation,  Saline  water, 
Separation  techniques,  'Water  purification,  Sea 
water,      'Evaporation,      'Condensation,      Water 
vapor,  Gases. 
Identifiers:  'Vaporization. 

Saline  water  is  evaporated  at  less  than  atmospher- 
ic pressure  producing  a  gaseous  mixture  contain- 
ing water  vapor  and  a  non-condensible  gas.  The 
gas  mixture  is  subjected  to  condensation  during 
which  recovery  of  a  substantial  portion  of  the 
water  vapor  content  is  effected.  Further  condensa- 
tion is  effected  during  the  gas  removal  step.  The 
invention  is  procedural  in  character  and  does  not 
provide  for  any  particular  apparatus.  (Sinha- 
OEIS) 
W72-10757 


VERTICAL,  MULTISTAGE  FLASH  EVAPORA- 
TION AND  DIRECT  CONTACT  CONDENSA- 
TION, 

Maschinenfabrik  Augsburg-Nuernberg  A.  G.,  Nu- 
remberg (West  Germany). 
B.  Kunst. 

U.  S.  Patent  No.  3,649,471,  2  p,  6  fig,  13  ref ;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  709,  March  14, 1972. 

Descriptors:  'Patents,  'Flash  distillation,  'Con- 
densation, 'Desalination,  Separation  techniques, 
Water  quality,  'Distillation. 

The  multistage  flash  evaporation  and  direct  con- 
tact condensation  are  combined  with  hydrostatic 
compensation  both  on  the  solvent  and  solution 
sides  of  the  pressure  differences  between  con- 
secutive stages.  The  liquid  depths  in  the  evapora- 
tion and  condensation  chambers  of  all  stages  are 
kept  approximately  at  the  same  low  level  by  com- 
pensating for  the  hydrodynamic  head  losses  by 
means  of  the  lifting  effect  produced  by  solution 
stage  vapor.  (Sinha-OEIS) 
W72-10766 


SALT  WATER  DISTILLATION  AND  CONDEN- 
SATION SYSTEM  AND  METHOD, 

W.L.  Bourland. 

U.  S.  Patent  No.  3,527,675,  4  p,  4  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  2,  p.425,  September  8,  1970. 

Descriptors:  'Patents,  'Distillation,  'Condensa- 
tion, Saline  water,  Brackish  water.  Water  pollu- 
tion, Water  pollution  treatment,  Pollution  abate- 
ment, Steam,  Separation  techniques,  Water  purifi- 
cation, 'Desalination. 

The  apparatus  consists  of  an  outer  vessel  which  is 
cooled  to  condense  and  collect  vapors,  a  salt  water 
or  polluted  water  containing  vessel  set  in  the  outer 
vessel,  and  a  cylinder  with  a  slidable  piston  inside 
the  salt  water  container.  Interconnecting  systems 
supply  steam  to  the  inside  cylinder  alternately  at 
opposite  sides  of  the  piston.  The  piston  is  moved 
and  the  steam  condensed  thus  transferring  latent 
heat  to  the  salt  water  to  produce  vapor  which  is 
condensed  and  collected  in  the  outer  vessel.  The 
temperature  in  each  end  of  the  cylinder  is  main- 
tained at  approximately  160  degrees.  The  pressure 
is  controlled  by  a  special  valve  mechanism  and  by 
condensation  and  heat  transfer.  (Sinha-OEIS) 
W72-10774 


REVERSE  OSMOSIS-ION  EXCHANGE  WATER 
PURFICATION, 

Union  Tank  CarCo.,  Chicago,  111.  (assignee). 
For  primary  bibliographic  entry  see  Field  05D. 
W72-I0775 


THE    DISPOSAL    OF    WATER    BRINE    FROM 
DESALTING  OPERATIONS, 

Dow  Chemical  Co.,  Freeport,  Tex. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  03 

Water  Yield  Improvement — Group  3B 


W.  F.  Mcllhenny,  M.  A.  Zeitoun,  and  P.  G. 

Legros. 

Proceedings,  Industrial  Waste  Conference,  25th, 

May  7-9,  1970,  p  559-574,  12  fig,  8  tab. 

Descriptors:  'Brine  disposal,  'Design  data, 
'Desalination,  Oceans,  Outlet  works,  'Diffusion, 
Deep  wells,  Pumping,  Evaporation,  Ponds,  Costs, 
Installation  costs,  Operating  costs,  Meteorological 
data,  Geological  surveys,  Copper,  Toxicity,  Jets, 
Outlets,  Injection  wells. 
Identifiers:  'Jet  diffusers. 

The  disposal  of  waste  brine  from  desalting  opera- 
tions was  investigated  for  both  coastal  and  inland 
locations.  Trace  metal  ions,  especially  copper, 
have  added  to  disposal  problems  at  coastal  loca- 
tions. A  copper  concentration  of  0.05  mg/1  was 
toxic  at  20  deg.  C  to  the  most  important  primary 
producers-diatoms  and  dinoflagellates.  The  effects 
of  copper  on  plankton  and  benthic  organisms  were 
also  reported.  A  laboratory  investigation  was  con- 
ducted on  the  jet  mixing  action  from  a  diffuser  for 
outfall  disposal  for  a  coastal  desalination  plant.  A 
jet  at  a  60  degree  angle  from  the  horizontal 
produced  the  longest  trajectory  and,  therefore,  the 
highest  dilution  of  any  of  the  jets  studied.  A 
method  of  design  of  outfalls  for  economic  analysis 
was  illustrated.  Conceptual  designs  of  outfall 
systems  for  2,  5,  10  and  50  MGD  desalination 
plants  were  made,  and  a  summary  of  the  capital 
and  operating  costs  for  the  diffuser  outfalls  was 
presented  in  tabular  form.  Total  costs  ranged  from 
0.66  to  9.1  cents/1000  gallons  for  the  50  and  2  MGD 
plant  diffusers  respectively.  For  inland  plants 
deepwell  reinjection  or  evaporation  in  ponds  were 
determined  to  be  feasible  disposal  solutions. 
Specific  site  information  on  the  meteorological 
conditions  as  well  as  the  geological  substrata  must 
be  obtained.  Developed  unit  operating  costs  varied 
from  4.0  to  15  cents  per  1000  gal.  of  product  water 
for  deepwell  injection  disposal.  Total  costs  of 
disposal  by  pond  evaporation  varied  from  .18  to 
1.29  dollars/1000  gallons  of  product  water.  (Gal- 
wardi-Texas) 
W72-11061 


3B.  Water  Yield  Improvement 


FOURWING  SALTBUSH  REVEGETATION  TRI- 
ALS IN  SOUTHERN  ARIZONA. 

Forest   Service    (USDA),    Tucson,    Ariz.    Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
DR.  Cable. 

Journal  of  Range  Management,  Vol.  25,  No.  2,  p 
150-153,  March  1972.  4  fig,  1  tab,  5  ref. 

Descriptors:  'Shrubs,  'Xerophytes,  'Vegetation 
establishment,  'Range  management,  'Water  con- 
servation, Creosote,  Mesquite,  Herbicides,  Ger- 
mination, Moisture  stress,  Arizona,  Arid  lands, 
Vegetation  effects. 
Identifiers:  'Saltbush,  'Seedlings. 

Fourwing  saltbush  (Atriplex  canescens),  one  of 
the  most  widely  distributed  and  important  shrubs 
on  western  ranges,  has  been  used  for  revegetation 
many  times  with  varying  degrees  of  success.  Ex- 
ploratory studies  designed  to  determine  some  of 
the  environmental  limitations  for  establishment  of 
the  plant  in  the  semiarid  southwest  were  con- 
ducted for  4  years  on  an  experimental  range  in 
southern  Arizona.  The  long-range  goal  was  to 
replace  some  species  of  little  or  no  grazing  value 
with  a  highly  desirable  forage  species.  The  salt- 
bush was  seeded  and  transplanted  into  native 
stands  of  almost  pure  creosotebush  and  of  velvet 
mesquite  with  a  burroweed  understory.  The 
shrubs  were  killed  by  picloram  spray  and  by 
grubbing.  Although  it  was  shown  that  saltbush  sur- 
vival was  higher  on  creosotebush  sites  with  cal- 
careous soils  and  that  transplants  survived  better 
on  grubbed  plots  than  on  sprayed  or  check  plots, 
after  3  years  the  trials  had  to  be  considered 
failures  from  the  standpoint  of  permanent 
establishment.  It  is  possible  part  of  the  failure  was 
due  to  germination  and  seedling  mortality  because 
the  experiment  was   conducted   during   drought 


years.  This  indicates  a  need  for  moisture  conserva- 
tion. There  was  higher  emergence  on  mesquite 
alive  than  on  mesquite-killed  plots  which  is  rather 
surprising  in  view  of  the  well-known  ability  of 
mesquite  to  use  available  soil  moisture  at  the  ex- 
pense of  associated  plants.  (Casey-Arizona) 
W72-I0513 


A  NEW   APPROACH  TO  ESTIMATING  HERB- 
AGE MOISTURE  CONTENT, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  04A. 
W72-10514 


LAND   USE    IN    WAH    WAH    AND   PINE   VAL- 
LEYS, WESTERN  UTAH, 

Brigham    Young   Univ.,   Provo,    Utah.    Dept.   of 

Botany;  and  Brigham  Young  Univ.,  Provo,  Utah. 

Dept.    of    Range    Science;    and    Brigham    Young 

Univ.,   Provo,   Utah.   Center  for   Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-10515 


LEAFLESS  EUPHORBIA  ON  RAJASTHAN  (IN- 
DIA) ROCKS.  IV.  WATER  RELATIONS  OF 
SEEDLINGS  AND  ADULT  PLANTS, 

Jodhpur  Univ.  (India).  Dept.  of  Botany. 

D.  S.  Sen,  and  D.  D.  Chawan. 

Vegetatio,  Vol.  24,  No.  1-3,  p  193-214,  1972.  6  fig, 

8  tab,  19  ref. 

Descriptors:  'Xerophytes,  'Leaves,  'Plant 
growth,  'Soil-water-plant  relationships, 

'Physiological  ecology,  Arid  lands,  Shrubs,  Plant 
morphology,  Ecological  distribution,  Plant 
physiology,  Water  balance,  Variability,  Vegeta- 
tion effects. 

Leafless  spurge  (Euphorbia  caducifolia)  is  a 
photosynthesizing,  perennating,  latex  containing, 
fleshy  plant  which  remains  leafless  for  a  major 
part  of  the  year.  It  occupies  well-drained,  extreme- 
ly xeric  sites  in  the  Rajasthan  Desert.  The  ap- 
pearance of  leaves  in  late  summer  and  their  fall  in 
late  rainy  season  seemed  to  be  an  endogenous 
rhythmic  phenomenon  hardly  related  to 
ecophysiological  behavior  of  the  plants.  The  spe- 
cies contains  an  abundance  of  latex  unmatched  by 
any  other  species  in  the  region.  The  amount  and 
quality  of  latex  in  the  plant  determines  their  water 
content,  which  varies  widely  among  individuals  of 
the  population.  Stem  latex  water  percentages 
ranged  from  48.7  to  74.2.  Leaf  appearances  were 
accompanied  by  stem  growth.  Newly  grown  stem 
parts  had  higher  water  percentages  as  compared  to 
older  stem  parts  or  leaves.  Water  contents  of  older 
stem  parts  were  highly  variable  while  the  water 
contents  of  leaves  from  differing  plants  did  not 
much  differ.  Germination  and  seedling  growth 
were  evident  in  the  rainy  season  and,  like  leafing, 
seemed  endogenously  controlled.  The  individuals 
of  the  species  exhibit  remarkable  diversity  as  re- 
gards water  relations,  but  the  water  turnover  never 
reached  a  permanent  water  deficiency  state  even 
under  extreme  xeric  conditions.  (Casey-Arizona) 
W72-10519 


THE  CONCEPT  OF  ECO-SYSTEM  AS  EXEM- 
PLIFIED BY  THE  VEGETATION  OF  WESTERN 
RAJASTHAN, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  021. 
W72-10522 


PHYTOSOCIOLOGICAL  CHARACTERISTICS 
OF  PERENNIAL  ATRIPLEX  DOMINATED 
VEGETATION  OF  SOUTHEASTERN  UTAH, 

Utah  State  Univ.,  Logan.  Dept.  of  Range  Science; 
and  Utah  State  Univ.,  Logan.  Ecology  Center. 
For  primary  bibliographic  entry  see  Field  021. 
W72-10524 


GEOLOGY  AND  WATER  RESOURCES  OF  THE 
SPANISH  VALLEY  AREA,  GRAND  AND  SAN 
JUAN  COUNTIES,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  02F. 

W72-10732 


METHOD  AND  APPARATUS  FOR  RETARDING 
EVAPORATION  FROM  WATER  SURFACES, 

Research  Corp.,  New  York,  (assignee). 
CO.  Reiser. 

U.  S.  Patent  No.  3,528,764,  5  p,  9  fig,  10  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  878,  No  3,  p  709,  September  15,  1970. 

Descriptors:  'Patents,  Evaporation,  'Evaporation 
control,      'Monomolecular      films,      'Reservoir 
evaporation,  'Alcohols,  'Water  loss. 
Identifiers:  'Oleaginous  films. 

A  monomolecular  film  of  oleaginous  material, 
such  as  a  straight  chain  fatty  alcohol,  is  applied 
onto  the  surface  of  a  body  of  water  to  reduce 
water  losses.  An  emulsion  of  the  oleaginous 
material  is  formed  and  is  applied  to  the  water  sur- 
face. It  is  formed  by  aspirating  liquid  oleaginous 
material  into  a  moving  stream  of  water  to  disperse 
it.  The  material  is  then  sprayed  onto  the  surface  to 
form  a  monomolecular  surface  film.  (Sinha-OEIS) 
W72-10758 


ANTITRANSPIRANTS-EFFECTS  AND  USES  IN 
HORTICULTURE, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and    Engineering;   and    California   Univ.,    Davis. 

Dept.  of  Pomology. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-10904 


WATER  YIELD  INCREASED  FROM  PARTIAL 
CLEARCUTTING  OF  FORESTED 

WATERSHED, 

Pennsylvania  State  Univ.,  University  Park.  Coll. 

of  Agriculture. 

For  primary  bibliographic  entry  see  Field  04C. 

W72-11073 


TEN  COUNTIES  INVESTIGATION- 

MUNICIPAL,  INDUSTRIAL,  AND  AGRICUL- 
TURAL WATER  DEMAND  IN  COLUSA, 
GLENN,  HUMBOLDT,  LAKE,  MARIN,  MEN- 
DOCINO, NAPA,  SOLANO,  SONOMA,  AND 
YOLO  COUNTIES, 

California  tate  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-11075 


CIBECUE  RIDGE  JUNIPER  PROJECT, 

Geological  Survey,  Tucson,  Ariz. 

R.  M.Myrick. 

In:  Proceedings  15th  Annual  Arizona  Watershed 

Symposium,  September  22,  1971:  Arizona  Water 

Commission  Report  No  1,  p  35-39,  1971.  6  fig,  4 

ref. 

Descriptors:  'Water  yield  improvement,  'Range 
management,  'Arizona,  'Rainfall-runoff  relation- 
ships, 'Simulation  analysis,  Model  studies,  Grass- 
lands, Land  management,  Revegetation,  Demon- 
stration watersheds.  Vegetation  establishment. 

The  Cibecue  Ridge  Project,  Arizona,  was  initiated 
in  1958  to  study  the  effects  of  juniper  and  pinyon 
eradication  on  streamflow.  The  method  of  analysis 
was  the  standard  practice  of  paired  watersheds. 
Two  small  watersheds  of  approximately  equal  size 
and  representative  of  the  juniper  and  pinyon 
woodlands  are  located  on  the  eastern  slope  of 
Cibecue  Ridge  at  the  northern  boundary  of  Gila 
County.  The  basin  which  has  been  cleared  has  an 
area  of  42  acres  with  silty  loam  soils  2  to  6  feet 
deep.  Twelve  inches  of  precipitation  during  the  60- 
day  period  following  seeding  resulted  in  a  good 
stand  of  grass  by  the  end  of  the  summer  of  1967. 
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The  Geological  Survey  digital-computer  model 
was  used  to  develop  the  Cibecue  Ridge  Watershed 
model  to  predict  runoff  from  a  small  storm.  The 
error  between  predicted  and  observed  flow,  for 
1962  through  1966  on  the  cleared  watershed  and 
for  the  entire  period  of  record  on  the  control 
watershed,  ranged  between  +  34%  and  -28%.  Thus 
the  model  is  capable  of  detecting  a  change  in  water 
yield  greater  than  about  30%.  Even  though  much 
of  this  difference  may  be  due  to  modeling  error  or 
natural  environmental  changes,  clearing  did  in- 
crease runoff  for  1967  and  1968.  For  1969  and 
1970,  however,  the  predicted  flows  were  54% 
greater  and  118%  greater,  respectively,  than  those 
observed,  indicating  a  decrease  in  runoff  for  the 
cleared  area,  probably  related  to  revegetation  with 
grasses.  (Knapp-USGS) 
W72-11086 


3C.  Use  of  Water  of  Impaired 
Quality 


THERMAL  WATER  MAY  BE  A  MARKETABLE 
BYPRODUCT, 

Vitro   Corp.   of   America,   New   York.    Agro-En- 
gineering Di  v. 
C.W.Nilsson. 

Water  and  Wastes  Engineering  p.  E-6,  E-7,  E-12, 
September  1971. 1  fig,  2  tab,  2  photo,  8  ref. 

Descriptors:  'Thermal  water.  Agriculture,  Growth 
rates.  Frost  protection,  Orchards,  Oregon,  'Irriga- 
tion, Temperature,  Cooling,  'Crop  response. 

In  a  project  started  in  September  1968  thermal 
water  from  the  condensers  of  a  pulp  and  paper 
plant  was  used  in  agriculture.  Cooling  water  vary- 
ing in  temperature  from  90  F  to  120  F  was  pumped 
through  buried  lines  to  sprinkler  irrigation  systems 
at  farms  with  orchard  and  row  crops.  Meteorologi- 
cal instruments  continually  record  environmental 
conditions  and  changes  created  by  the  thermal 
water.  The  project  demonstrated  frost  protection 
of  early  fruit  buds,  feasibility  of  irrigation  of 
orchard  and  row  crops,  cooling  of  various  crops 
under  adverse  summer  weather  conditions,  and 
undersoil  heating.  Heat  for  frost  protection  comes 
from  heat  released  as  the  water  sprinkled  over  the 
plants  turns  to  ice.  Yield  comparisons  between 
pole  beans  irrigated  with  thermal  water  and  those 
irrigated  with  well  water  showed  little  difference. 
Because  of  thermal  changes  which  take  place  as 
water  passes  through  the  air  from  a  sprinkler  noz- 
zle, thermal  water  is  as  effective  as  well  water  in 
reducing  air  temperature  in  the  summer.  Plants  im- 
mediately over  buried  thermal  water  delivery  lines 
grew  at  accelerated  rates.  (Eagle- Vanderbilt) 
W72-10553 


SALT  WATER  IRRIGATION  SYSTEM, 
DC.  Falk. 

U.  S.  Patent  No.  3,528,251,  2  p,  4  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  3,  p.  581 ,  September  15,  1970. 

Descriptors:  'Patents,  'Irrigation  systems.  Sea 
water.  Salt  water,  Subsurface  irrigation,  'Water 
yield  improvement,  'Impaired  water  use. 

This  invention  provides  a  subsurface  trough-like 
structure  at  a  depth  about  equal  to  the  root  system 
of  the  crop  to  be  grown.  A  barrier  above  the  water 
surface  prevents  entry  of  soil  into  the  trough  but 
permits  water  vapor  to  move  out  of  the  trough  into 
the  adjacent  soil.  Since  there  is  direct  contact 
between  the  liquid  water  and  the  soil,  there  is  no 
tendency  for  the  water  to  soak  into  and  poison  the 
soil.  The  trough  may  be  a  pipe  having  perforated 
walls  well  above  the  level  of  the  salt  water.  (Sinha- 
OEIS) 
W72- 10772 


DEEP  TUNNELS  IN  HARD  ROCK. 

Wisconsin   Univ.,   Milwaukee.  Coll.  of  Applied 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 


W72-10834 


THE  IMPACT  OF  THE  DEEP  TUNNEL  PLAN 
ON  WATER  RESOURCES  IN  THE  CHICAGO 
AREA, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10838 


THE  MOISTURE  AND  SALINITY  REGIME  OF 
CISC AUC ASIAN  FLOODPLAIN  SOILS, 
S.  P.  Sokolovskii,  and  G.  S.  Solopov. 
Nauka:  Moscow.  1970. 143  p. 
Identifiers:   'Saline  soils,  Control,  Evaporation, 
Floodplains,  Grape  D,  Irrigation,  'Soil  moisture, 
Paddy     M,     Salination,     Transpiration,     USSR, 
Vegetables,  Salt  tolerance. 

The  moisture  and  salinity  regime  in  the  aeration 
zone  and  the  groundwater  regime  of  floodplain  ter- 
ritories are  described.  The  'critical'  depths  of 
groundwater  tables  in  the  floodplains  of  the  rivers 
Kuma,  Kalaus  and  Bol'shoi  Egorlyk,  the  pore 
solutions,  salt  tolerance  of  paddy,  grapes  and 
vegetables,  as  well  as  methods  for  estimating 
transpiration,  evaporation  and  irrigation  water 
losses  are  described.  Recommendations  are  pro- 
vided for  the  control  of  salination  and  bogging  of 
irrigated  areas. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10999 


STUDIES  ON  THE  TOLERANCE  OF  PADDY  TO 
DIFFERENT  SALTS, 
Agricultural  Coll.,  Vellayani  (India). 
P.  G.  Nair,  and  N.  Subramony. 
Agr  Res  J  Kerala,  Vol  8,  No  1,  p  1-5,  1970  (reed. 
1971),  nius. 

Identifiers:  'Saline  soils,  'Crop  response,  Flood- 
ing, Growth,  Magnesium,  Paddy  M,  'Rice  M,  Salt 
concentration,  Sodium,  Tolerance. 

The  saline  soils  of  Kerala  have  originated  mainly 
as  a  result  of  salt  water  flooding.  During  rainy 
seasons,  swept  by  flood  waters,  the  surface  soils 
in  such  areas  get  partly  desalinized.  During 
cropping  season,  the  water  resources  get  salinized 
due  to  tidal  influences.  Rice  often  suffered  injury 
due  to  high  salt  concentrations.  No  precise  infor- 
mation is  available  on  the  effect  of  various  con- 
centrations of  salt  on  the  various  life  processes  of 
paddy  except  the  observations  of  Zacharia  and 
Sankarasubramony  that  salt  tolerance  of  paddy 
plants  increased  as  they  matured.  In  the  present 
studies  varying  concentrations  of  salts  were 
produced  in  the  soil  artificially  and  the  influence 
of  different  concentrations  of  the  various  salts  on 
the  growth  and  yield  characteristics  of  rice  were 
observed.  Studies  were  also  made  on  the  possibili- 
ties of  lessening  the  injurious  effect  of  Na  by  the 
addition  of  Mg  salts. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-11039 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


POPULATION  DENSITY  AS  AN  INDIRECT  IN- 
DICATOR OF  URBAN  AND  SUBURBAN  LAND- 
SURFACE  MODIFICATIONS, 
Geological  Survey,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  04C. 
W72-10733 


3F.  Conservation  in  Agriculture 


WATER  FOR  SOUTHERN  NEVADA:  PART  1, 

Montgomery  (James  M.)  Consulting  Engineers, 

Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-10471 


ACTIVITY  OF  PHOTOSYNTHETIC  AP- 
PARATUS AND  PRODUCTIVITY  OF  WINTER 
WHEAT  AND  SPRING  BARLEY  UNDER  CON- 
DITIONS OF  IRRIGATION,  (IN  RUSSIAN), 

E.  S.  Tkachuk. 

Fiziol  Biokhim  Kul't  Rast.  Vol  3,  No  2  p  171-175. 
1971.  (English  summary). 

Identifiers:  Barley  M,  Growth,  Inhibition,  'Irriga- 
tion, Photosynthesis,  Productivity,  Spring,  Wheat 
M,  Winter,  'Soil-water-plant  relationships,  'Crop 
response,  Crop  production. 

In  winter  wheat  and  spring  barley  under  conditions 
of  constant  moisture  deficit  in  the  soil  (40%  of 
total  soil  moisture  capacity)  the  content  of 
photosynthetic  pigments,  photochemical  activity 
of  leaf  homogenate  and  activity  of  redox  enzymes 
and  respiration  increased;  energy  supply  in 
macroergic  bonds  and  increment  of  dry  matter 
were  inhibited.  Prevalence  of  hydrolytic  reactions 
over  synthetic  ones  under  these  conditions  caused 
inhibition  of  growth  and  a  decrease  in  plant 
productivity.  A  decrease  in  yield  with  surplus 
(90%)  soil  moisture  occurred  in  connection  with 
inhibition  of  the  intensity  of  both  synthetic  and 
hydrolytic  processes. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-10477 


IN  THE  YEAR  2070, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy).  Policy  Advisory  Bureau. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10512 


IRRIGATION  DEVELOPMENT  IN  THE  CEN- 
TRAL BASIN  OF  THE  OGALLALA  FORMA- 
TION -THE  PAST  AND  THE  FUTURE, 

Oklahoma    State     Univ.,    Stillwater.    Dept.    of 
Agricultural   Economics;   and   Haile   Sellassie   I 
Univ.,  Alem  Maya  (Ethiopia).  Dept.  of  Agricul- 
tural Economics. 
V.  Eidman,  and  S.  Bekure. 

Oklahoma  Current  Farm  Economics,  Vol.  45,  No. 
1 ,  March  1972.  p  3-1 3.  7  tab,  1  fig,  2  ref. 

Descriptors:  'Irrigation  practices,  'Economic  pre- 
diction, 'Oklahoma,  'Groundwater  mining,  'His- 
tory, Forecasting,  Water  table,  Aquifers,  Water 
loss,  Farm  management,  Irrigable  land,  Markets, 
Crop  production,  Grains  (Crops),  Cattle,  Farm 
equipment,  Seeds,  Fertilizers,  Pesticides,  Irriga- 
tion water,  Water  yield,  Pumping,  Costs,  Net  in- 
come, Land  management.  Farm  prices.  Water 
supply  development.  Water  management  (Ap- 
plied), Water  conservation.  Groundwater 
recharge,  Water  importing. 
Identifiers:    'Irrigation    development,    Agribusi- 


Water-table  declines  in  the  Oklahoma  panhandle 
raise  questions  concerning  future  irrigation  and 
farm  practices.  The  history  and  future  of  irrigation 
in  the  panhandle  and  adjoining  irrigated  areas  min- 
ing the  common  aquifer,  the  Central  Basin  of  the 
Ogallala  are  discussed.  Irrigation  increased  rapidly 
in  the  area  overlying  the  Central  Ogallala.  Soils 
suitable  for  irrigation  and  a  market  for  crops  at 
current  prices  will  be  available  for  expanded  crop 
production.  Levels  of  saturated  aquifer  are 
defined  and  economically  related  and  projected  to 
farm  practices.  A  growing  economy  is  projected 
for  20  years  based  on  further  development  of 
groundwater.  Grain  production  and  cattle  feeding 
will  increase.  Agribusiness  (farm  machinery,  ir- 
rigation equipment,  petroleum  products,  seed,  fer- 
tilizer and  pesticides)  will  increase.  Well  yields  will 
decline  as  pumping  costs  increase.  Declining  net 
returns  per  acre  under  irrigation  is  expected  to 
reduce  land  values;  irrigated  acres  and  net  farm  in- 
come will  decline  in  the  early  1990's  Alternative 
management  schemes  are  being  evaluated  by 
agriculturalists  to  find  means  of  avoiding  the  pro- 
jected decline  in  irrigation  and  the  area  economy. 
Improved  irrigation  methods  resulting  in  more 
production  per  unit  water  volume,  techniques  to 
increase  recharge,  and  water  importation  are  being 
considered.  (Popkin- Arizona) 
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W72-I05I6 


COTTON:  A  COLLEGE  OF  AGRICULTURE 
REPORT. 

Arizona  Univ.,  Tucson.  Cooperative  Extension 
Service;  and  Arizona  Agricultural  Experiment  Sta- 
tion, Tucson. 

University  of  Arizona,  Cooperative  Extension 
Service,  Agricultural  Experiment  Station,  Series 
P-24,  February  1972,  102  p,  53  tab,  1  diag,  27  ref. 

Descriptors:  'Cotton,  'Research  and  develop- 
ment, 'Irrigation,  'Fertilization,  'Testing,  An- 
nual, Irrigated  land,  Arid  lands,  Economics,  Plant 
breeding.  Weed  control.  Plant  diseases,  Ne- 
matodes, Insect  control,  Plant  physiology,  Varie- 
ties, Irrigation  practices,  Aeration,  Leaves,  Soil 
moisture,  Plant  populations,  Humidity,  Fruit 
crops. 
Identifiers:  'Underground  irrigation. 

Results  of  cotton  research  and  demonstrations 
conducted  during  1971  by  the  University  of 
Arizona  and  the  U.  S.  Department  of  Agriculture 
are  summarized.  Cotton  is  a  major  irrigated  and 
non-irrigated  cash  crop  in  many  arid  and  semiarid 
lands.  Areas  of  research  include  economics,  nar- 
row-row and  high  population  cotton,  short  staple 
and  extra  long  staple  cotton  breeding,  irrigation 
and  fertilization,  weed  control,  disease  and  ne- 
matode control,  insect  control,  and  cotton 
physiology.  Irrigation  studies  include  irrigation 
spacing  variety  tests,  underground  irrigation,  soil 
aeration  and  irrigation  practices.  Research  is  con- 
ducted on  leaf  water  status  and  soil  moisture,  and 
spacing  and  humidity  effects  on  fruiting  and 
shedding.  (Popkin-Arizona) 
W72-10518 


AGRICULTURE'S  CONTRIBUTIONS  TO  THE 
NATION'S  WATER  RESOURCES  AND  FLOOD 
CONTROL, 

Agricultural  Research  Service,  Beltsville,  Md.  Soil 

and  Water  Conservation  Research  Div. 

L.M.Glymph. 

Journal  of  Environmental  Quality,  Vol.  1 ,  No.  2,  p 

128-133, 1972.  8  fig,  18  ref. 

Descriptors:  'Water  conservation,  'Water  quality, 
'Water  pollution  sources,  'Land  management, 
'Agriculture,  Environmental  effects,  Watershed 
management,  Fertilizers,  Sediments,  Flood  con- 
trol, Hydrologic  cycle,  Runoff,  Infiltration. 

The  points  of  source  and  loss  of  water  for  agricul- 
ture are  identified.  As  national  water  demands  ap- 
proach the  available  supply,  all  options  for  meet- 
ing water  requirements  must  be  adequately  evalu- 
ated and  implemented  as  water  demands  approach 
the  available  water  supply.  The  Federal  Water 
Resources  Council  has  reported  that  water 
shortages  in  the  southwest  have  become  more 
acute  and  will  spread  into  other  regions  during  the 
1970's.  The  potential  for  influencing  water  regimes 
by  land  use  management  schemes  is  bound  to  be 
looked  at  much  more  objectively  in  the  future.  The 
results  of  exploitive  agricultural  land  use  vs.  con- 
servative agricultural  land  use  will  have  to  be  care- 
fully evaluated  in  terms  of  their  effects  on  critical 
water  supply  parameters  such  as  runoff  and  infil- 
tration. The  magnitude  of  annual  flood  damage  is 
described  and  there  is  a  discussion  of  the  poten- 
tials for  reducing  annual  flood  losses  and  creating 
other  water  resource  values  by  project-type  activi- 
ties in  upstream  watersheds.  People  in  agriculture 
oust  recognize  and  accept  their  responsibility  for 
the  maintenance  of  water  quality.  This  includes 
the  problems  of  sediments,  pesticides,  chemical 
fertilizers,  animal  wastes,  salinity,  processing 
wastes  and  land  disposal  of  sewage  affluents,  all 
Df  which  are  discussed  in  detail.  (Casey-Arizona) 
#72-10520 


»OLE  OF  PLANTS  IN  IMPROVING  THE  EN- 
VIRONMENT, 

Connecticut    Agricultural    Experiment    Station, 
v.'ew  Haven. 


P.  E.  Waggoner. 

Journal  of  Environmental  Quality,  Vol.  1 ,  No.  2,  p 

123-127,1972.  3  fig,  1  tab,  16  ref. 

Descriptors:  'Vegetation  effects,  'Air  pollution, 
•Agriculture,  'Productivity,  'Environmental  ef- 
fects, Ozone,  Nitrates,  Energy  budget,  Cooling, 
Soil  stabilization,  Filters,  Field  crops,  Stomata, 
Mode  of  action. 

By  virtue  of  its  high  productivity,  agriculture  pol- 
lutes, this  has  been  inevitable  because  of  the  na- 
tional demand  for  low-cost,  high  quality  food. 
Now,  if  it  wants  to  do  more  than  enjoy  a  fit  of  en- 
vironmental morality,  society  must  start  paying  a 
bill  that  has  been  long  accruing.  It  is  stressed  that 
the  plants  of  modern  agriculture  do  more  than 
supply  foodstuffs.  The  shade  of  a  tree,  for  in- 
stance, by  decreasing  incoming  solar  radiation  and 
its  reflection,  incident  on  a  human  being,  facilitate 
his  maintenance  of  a  steady-state  heat  load.  Popu- 
lation pressures  and  resulting  food  demands  place 
parks  and  wilderness  under  a  cloud,  and  related  to 
this  extensification  is  the  pollution  attendent  upon 
a  more  intensified  agriculture.  Other  important 
functions  of  plants  include  the  uptake  of  N  and  P 
from  our  wastes  and  the  healing  of  scarred  and 
eroded  land  resulting  from  strip  mining,  farming 
and  forest  fires.  Finally,  by  simulating  canopy 
conditions,  it  is  shown  that  plants  are  a  significant 
factor  in  cleansing  the  ozone  of  automobile  ex- 
haust from  the  air.  (Casey-Arizona) 
W72-10521 


FREQUENCY  OF  POTENTIAL  EVAPOTRANS- 
PIRATION  RATES  IN  CENTRAL  GREAT 
PLAINS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Horticulture 

and  Forestry. 

For  primary  bibliographic  entry  see  Field  02D. 

W72-10525 


FINAL  REPORT:  AUTOMATIC  DOWNSTREAM 
CONTROL  SYSTEMS  FOR  IRRIGATION 
CANALS, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  08C. 

W72-10526 


PLANNING  FOR  WATER  AND  POWER 
UTILISATION, 

Snowy     Mountains     Hydro-Electric     Authority, 

Cooma  (Australia). 

H.  E.  Dann. 

Ecological  Society  of  Australia,  Proceedings,  Vol. 

5,  p  81-85,  1970.  3  ref. 

Descriptors:  'Environmental  effects,  'Dams, 
♦Ecology,  'National  parks,  Diversion  structures, 
Planning,  Water  resources  development,  Vegeta- 
tion effect,  Sedimentation,  Water  quality,  Water 
temperature,  Australia,  Hydroelectric  power,  Ir- 
rigation water. 
Identifiers:  Snowy  Mountains  Scheme  (Australia). 

If  arid  Australia  is  to  grow  and  develop,  her  water 
resources  must  be  utilized  to  the  maximum.  The 
Snowy  Mountains  Scheme  was  planned  as  a  dual 
purpose  project  in  which  the  2  products  are 
hydroelectric  power  and  irrigation  water.  The 
scheme  involved  the  construction  of  16  large 
dams,  over  90  miles  of  tunnels,  surface  and  un- 
derground power  stations,  a  pumping  station  and 
some  50  miles  of  covered  aqueducts.  Much  of  the 
construction  took  place  within  the  bounds  of 
Kosciusko  National  Park,  much  of  which  was  for- 
merly inaccessible.  Much  effort  was  taken  to  pro- 
tect watersheds  and  generally  integrate  the  scheme 
with  the  ecology  of  its  surroundings.  Alternative 
damsites  for  the  prevention  of  erosion,  river  im- 
provement and  bank  protection  and  improved  fire 
fighting  programs  were  part  of  the  project.  The 
various  programs,  considerations  of  vegetation, 
sedimentation  and  water  quality  insure  that  the  ef- 
fects of  the  scheme  on  areal  ecology  have  been 
minimal  and  in  some  respects  it  is  argued  that  im- 


provements have  ensued  from  the  enlightened  en- 
vironmental protection  programs.  (Casey-Arizona) 
W72-10532 


ECOLOGICAL    HAZARDS    OF    THE    SNOWY 
MOUNTAINS  SCHEME, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10533 


GERMINATION  BEHAVIOR  OF  A  WEED  AND 
THREE  RELATED  CROP  PLANTS  UNDER 
VARIOUS  CONDITIONS  OF  SOIL  WATER 
CONTENT  AND  TEMPERATURE, 

Shivaji  Coll.,  New  Delhi  (India).  Dept.  of  Botany. 
S.  P.  Shukla. 

Journal  of  the  Indian  Botanical  Society,  Vol.  50, 
No.  3,  p  272-276,  1971 .  2  tab,  6  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Ger- 
mination, 'Seeds,  'Weeds,  Crop  response,  Soil 
moisture.  Rainfall,  Agronomic  crops,  Tempera- 
ture. 

A  comparative  study  was  made  of  the  seeds  of  the 
tropical  weed,  Portulaca  oleracea,  and  3  related 
crop  plants,  under  various  ranges  of  temperature 
and  water  contents.  The  seeds  of  the  weed  ger- 
minated over  a  wider  temperature  range  than  all 
but  one  of  the  crop  plants.  At  least  some  of  the 
Portulaca  seeds  germinated  at  20%  moisture 
levels,  while  the  crop  seeds  generally  required 
more  than  30%  moisture.  Inhibition  of  germination 
due  to  high  moisture  levels  was  observed  in  all 
seed  species.  Since  the  weed  seeds  became  ger- 
minable  well  before  the  others,  it  is  possible  to 
stimulate  germination  early  so  that  the  weeds  may 
be  eradicated  and  the  fields  prepared  for  the  rainy 
season  crops.  (Casey-Arizona) 
W72-10534 


INFLUENCE  OF  THE  AGRICULTURAL  COM- 
PLEX MEASURES  ON  GROWTH  AND  CON- 
SUMPTIVE USE  OF  WATER  BY  IRRIGATED 
MAIZE  (IN  BULGARIAN), 

Institute  of  Water  Engineering  and  Land  Improve- 
ment, Sofia  (Bulgaria). 
A.  Hristov,  and  G.  Tashkov. 

Rastnivod  Nauki,  Vol  8,  No  3,  p  31-44,  1971 ,  IUus, 
English  summary. 

Identifiers:  Agriculture,  'Irrigation,  Bulgaria,  Dai- 
ly, Fall,  Forests,  Growth,  'Maize  M,  Measures, 
Moisture,  Rain,  'Soil-water-plant  relationships, 
Leached  soils. 

An  experiment  was  conducted  on  leached  cin- 
namon forest  soil  and  under  conditions  charac- 
terized by  insufficient  rainfall  during  the  growing 
season.  Yield,  growth,  development  and  consump- 
tive use  of  water  by  maize  were  studied.  A  good 
correlation  between  soil  moisture  and  maize 
growth  was  observed  during  the  growth  stage  from 
May  to  mid-July  (especially  after  the  formation  of 
the  9th  leaf).  A  decrease  in  the  mean  daily  rate  of 
growth  to  3-3.5  cm  corresponds  to  soil  moisture  of 
about  70%  of  field  capacity  for  this  soil  type.  This 
magnitude  of  soil  moisture,  however,  varies  de- 
pending on  meterological  conditions.  In  most 
years  irrigation  is  needed  during  the  growth  stage. 
The  mean  daily  growth  may  serve  as  an  index  for 
determining  the  data  and,  approximately,  the 
water  application.  The  biological  coefficient  (R) 
and  the  ratio  of  consumptive  use  of  water  to 
evaporation  from  free  water  surface  are  not  con- 
stant. A  correction  in  the  formula  for  calculating 
the  coefficient  R  is  suggested.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10551 


DROUGHT  HARDENING  OF  THE  POTATO 
PLANT  AS  AN  AFTER-EFFECT  OF  SOIL 
DROUGHT  CONDITIONS  AT  PLANTING, 

Cuyo  Univ.,  Mendoza  (Argentina).  Facultad  de 
Ciencias  Agrarias. 
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J.  B.  Cavagnaro,  B.  R.  DeLis,  and  R.  M.  Tizio. 
Potato  Res.  Vol  14,  No  3,  p  181-192. 1971.  Illus. 
Identifiers:  'Aftereffects,  •Drought,  Hardening, 
•Potato  D,  Tuberization,  Soil-water-plant  relation- 
ships. 

Drought  at  planting  time  delayed  tuber  set  of 
'White  Rose'  potato,  shortened  the  tuber  forma- 
tion period,  increased  tuber  number,  promoted 
their  active  bulking  and  produced  a  significant  in- 
crease in  yield.  When  soil  drought  conditions  were 
permitted  to  develop  at  the  beginning  of  the  tu- 
berization stage,  the  tuber  formation  period  was 
lengthened  to  the  detriment  of  their  number, 
growth  and  yield.  These  detrimental  effects  almost 
disappeared  when  planting  was  done  under  high 
soil  moisture  stress.  Thus,  drought  hardening  at 
the  critical  stage  of  water  requirement  occurred  as 
an  after-effect  of  drought  at  planting  time  --Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-10565 


WATER  POLLUTION  AND  AGRICULTURE, 

Kansas  State  Department  of  Health,  Topeka.  En- 
vironmental Health  Services. 
For  primary  bibliographic  entry  see  Field  OSB. 
W72-10592 


USE  OF  ISOTOPES  AND  RADIATION  IN 
RESEARCH  ON  SOIL-PLANT  RELATIONSHIPS 
INCLUDING  APPLICATIONS  IN  FORESTRY. 
REVIEW  OF  THE  JOINT  FAO/IAEA  SYMPOSI- 
UM HELD  AT  VIENNA,  DEC.  13-17,  1971, 
International  Atomic  Energy  Agency,  Vienna 
(Austria). 
D.  A.  Nethsinghe. 

Atomic  Energy  Review,  Vol.  10,  No.  1,  p  155-162 
1972. 

Descriptors:  *Soil-water-plant  relationships, 
•Radioisotopes,  'Radioactivity  techniques, 
•Tracers,  Conferences,  Europe,  Foreign  research, 
Soil  moisture,  Irrigation,  Ions,  Absorption, 
Analytical  techniques,  Soil  chemistry.  Soil  en- 
vironment. Nutrient  requirements,  Forests,  Trees, 
Cycling  nutrients. 

A  total  of  55  papers  were  presented  at  the  meeting, 
18  were  on  forestry,  covering  the  areas  of  tree 
physiology,  ecology  and  mineral  cycling,  and  soil 
and  water  regimes.  The  other  six  sessions  dealt 
with  ion-uptake  and  translocation,  soil  chemistry 
and  analytical  methods,  soil  fertility  and  nutrient 
availability,  and  soil  moisture  and  irrigation.  The 
complete  Proceedings  of  the  Symposium  will  be 
published  in  Vienna  by  the  International  Atomic 
Energy  Agency.  (Bopp-ORNL) 
W72-10679 


ON  THE  CHANGES  OF  SOME  BIOCLIMATIC 
ELEMENTS  IN  SIMPLE  HOTBEDS  DEPEN- 
DENT ON  THEIR  GEOGRAPHICAL  POSITION, 
(IN  BULGARIAN), 

T.  Murtasov,  Draganov,  and  P.  Kartalov. 

Gradinar  Lozar  Nauka.  Vol  7  No  5  p  71-80.  1970. 

Illus. 

Identifiers:  Cucumber  D,  'Geographical  position, 

Hotbeds,  Lettuce  D,  Light,  Temperature,  Tomato 

D,  'Crop  response. 

The  intensity  of  the  sun's  rays  and  the  average  dai- 
ly, minimum  and  maximum  temperatures  were 
most  favorable  to  plant  development  in  hotbeds 
with  southern  orientation  and  least  favorable  to 
that  of  hotbeds  with  northern  orientation.  Soil 
moisture  was  higher  in  northerly  oriented  hotbeds, 
a  feature  favorable  to  plant  development  in  the 
spring.  Shadows  were  smallest  in  Feb.-Nov.  in 
southerly  oriented  beds  and  largest  in  northerly 
oriented  ones.  From  March  to  May  the  shadows 
are  smallest  in  southerly  and  northerly  oriented 
beds  and  largest  in  the  westerly  and  easterly 
oriented  beds.  Hotbeds  with  southerly  and 
northerly  oriented  windows  were  most  favorable 
for  the  development  of  lettuce  in  autumn  and  net- 
tled tomato,  southerly  and  easterly  oriented  win- 
dows for  cucumbers.  Windows  with  southern  ex- 


posure were  most  favorable  for  various  types  of 

production. -Copyright  1972,  Biological  Abstracts, 

Inc. 

W 72- 10680 


EFFECT  OF  SOIL  COMPACTNESS  ON  THE 
GROWTH  AND  PRODUCTIVE  FEATURES  OF 
THE  WINTER  WHEAT  (IN  BULGARIAN), 

Academy  of  Agricultural  Sciences,   Sofia  (Bul- 
garia). Central  Lab.  for  Agrophysical  Investiga- 
tions. 
A.  Ivanov. 

Rastnievod  Nauki,  Vol  8,  No  4,  p  15-23,  1971,  Il- 
lus, English  summary. 

Identifiers:  'Soil  compactness,  Growth,  *Wheat- 
M,  Winter,  Soil-water-plant  relationships,  'Crop 
response. 

Various  indices  characterizing  the  soil  biological 
activity,  the  development  and  the  day  and  night 
plant  increment,  leaf-area,  transpiration,  over- 
ground and  under-ground  biomass,  and  the  ele- 
ments of  the  yield  structure  were  studied.  Winter 
wheat  growth  and  productivity  indicators  are 
closely  dependent  on  the  rate  of  compactness  of 
the  leached  chernozem-smolnitza  soil.  In  all  tests 
conducted  the  most  favorable  conditions  for  the 
wheat  both  in  the  initial  and  in  the  later  stages  of 
development  exist  at  soil  compactness  in  the  range 
of  1.0-1.2  g/cm2,  which  under  the  softening  effect 
of  the  irrigation  water  shifted  toward  the  range  of 
0.95-1.15  g/cm2.  In  those  ranges  the  compactness 
of  leached  chernozem-smolnitza  soil  is  optimal  for 
the  plants.  At  higher  or  lower  rates  of  soil  com- 
pactness the  winter  wheat  productive  capacity  is 
limited  and  the  yields  are  lower.  The  differences  in 
the  amount  of  grain  obtained  are  statistically  con- 
firmed in  all  tests  in  favor  of  the  optimal  compact- 
ness of  the  soil. -Copy right  1972,  Biological  Ab- 
stracts, Inc. 
W72-10753 


IRRIGATION  SYSTEM, 

R.W.Fiala. 

U.  S.  Patent  No.  3,648,465,  2  p,  4  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  470,  March  14, 1972. 

Descriptors:  'Patents,  'Irrigation  systems,  Appli- 
cation equipment,  'Furrow  irrigation,  Conserva- 
tion, Agricultural  engineering. 

A  simplified  irrigation  system  is  provided  for  auto- 
matically distributing  an  equal  amount  of  water  to 
individual  furrows.  A  rigid  structure  is  mounted  in 
the  ground  adjacent  to  the  reservoir.  Boreholes  ex- 
tend along  a  line  parallel  with  the  furrows.  A  pipe 
within  each  bore  hole  leads  directly  to  the  in- 
dividual furrow.  (Sinha-OEIS) 
W72-10768 


SALT  WATER  IRRIGATION  SYSTEM, 

For  primary  bibliographic  entry  see  Field  03C. 
W72-10772 


PRECIPITATION    RATE    GAGE    FOR    SPRIN- 
KLER IRRIGATION  SYSTEMS, 
G.  F.  Larson. 

U.  S.  Patent  No.  3,526,201,  2  p,  2  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vo.  878,  No.  1 ,  p.  61 ,  September  1 ,  1970. 

Descriptors:  •Patents,  'Sprinkler  irrigation,  'Ir- 
rigation, Conservation,  Agriculture,  Water  dis- 
tribution, 'Gages,  Precipitation  gages. 

A  gage  is  provided  for  indicating  the  amount  of 
liquid  collected  at  any  location  within  a  sprinkler 
irrigation  system.  The  gage  is  so  designed  that 
when  a  specific  amount  of  water  falls  in  the  cup, 
the  combination  of  the  displacement  of  the  signal 
float  and  the  length  of  the  adjustable  stud  will 
result  in  the  signal  float  disengaging  from  the  stud 
and  dropping  by  gravity  thus  signalling  the  ob- 
server. (Sinha-OEIS) 
W72-10777 


STUDIES  ON  SOYA  GROWN  FOR  GRAIN:  1. 
POST  HARVEST  GROWING  OF  SOYA  FOR 
GRAIN  UNDER  IRRIGATION,  (IN  BULGARI- 
AN), 

Academy  of  Agricultural  Sciences,  Stara  Zagora 
(Bulgaria)  Inst,  of  Animal  Husbandry. 
A.  Hristozov,  and  B.  Stoimenov. 
Rastenievod  Nauki.  Vol  8  No  2  p  51-60. 1971.  Illus. 
(English  summary). 

Identifiers:  Barley  M,  Bulgaria,  Grains,  Harvest, 
'Irrigation,  Meadows,  Protein,  Soil,  'Soya  D, 
Winter,  'Crop  response,  Crop  production. 

Field  experiments  were  conducted  in  order  to 
establish  the  possibilities  of  post-harvest  growing 
of  certain  soybean  cultivars  for  grain.  The  tests 
were  conducted  in  meadow-cinnamon  soils  with 
slight  alkaline  reaction  (pH  8.13)  under  irrigation. 
Soybean  was  sown  in  late  June  and  was  harvested 
in  the  middle  of  Oct.  The  temperature  conditions 
in  the  region  were  favorable  for  growing  soybean 
for  grain  with  winter  barley  as  predecessor.  The 
crop  should  be  grown  only  under  irrigation  since 
the  precipitation  is  insufficient.  Grain  yields  were 
comparatively  high  and  steady  but  there  were  con- 
siderable differences  in  the  yield  between  the  cul- 
tivars. Highest  yields  were  obtained  from  'Merit- 
212'  and  the  lowest  from  'Fundulja-645.'  'Iregi' 
and  'Flambo'  were  highly  productive.  The  grain 
obtained  possesses  good  seed  properties.  The 
crude  protein  content  varies  from  40  to  46%. 
Highest  crude  protein  content  in  the  grain  and 
straw  (1-75%)  was  encountered  in  '93-II-g  '  All  the 
soybean  cultivars  tested  were  equally  suitable  for 
growing  as  a  post-harvest  crop  for  grain  -Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-10784 


INSECTICIDE  RESIDUES  IN  A  STREAM  AND  A 
CONTROLLED  DRAINAGE  SYSTEM  IN 
AGRICULTURAL  AREAS  OF 

SOUTHWESTERN  ONTARIO,  1970, 

Department  of  Agriculture,  London  (Ontario). 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10798 


MOISTURE  USE  ESTIMATION  AND  RELA- 
TIONSHIP BETWEEN  MOISTURE  USE  AND 
NITROGEN  RESPONSE  IN  WINTER  WHEAT, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  02D. 
W72- 10805 


USE  OF  REACTOR  COOLING  WATER  FROM 
NUCLEAR  POWER  PLANTS  FOR  IRRIGATION 
OF  AGRICULTURAL  CROPS, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 

For  primary  bibliographic  entry  see  Field  05D. 
W72- 10807 


PHYSIOLOGICAL  RESPONSE  OF  DWARF 
WHEAT  VARIETIES  TO  VARIOUS  MOISTURE 
REGIMES, 

Punjab  Agricultural  Univ.,  Ludhiana  (India).  Dept. 
of  Botany  Plant  Pathology. 
O.  S.  Singh,  and  Ashwani  K.  Srivastava. 
J  Res  Punjab  Agric  Univ.  Vol  7  No  4  Suppl.  p  667- 
673.  1970.  Illus. 

Identifiers:  Grains,  Moisture  stress,  Wheat-M. 
•Crop  response,  •Soil  moisture,  •Plant  physiolo- 
gy- 
Five  dwarf  varieties,  growing  in  steel  drums  con- 
taining sandy-loam  soil,  were  subjected  to  4  levels 
of  moisture  stress  to  find  out  their  response  to 
varying  conditions  of  water  regimes  imposed  at  * 
developmental  stages  of  plants.  Plants  subjected 
to  the  high-moisture  regime  (100%  and  70%  avails 
ble  moisture)  developed  higher-yield  components 
When  soil  water  fell  to  60%  and  90%  of  that  ol 
available  moisture,  significant  decrease  in  yielc 
components  was  obtained.  Stress  during  flowerini 
was  the  most  potent  in  reducing  the  grain  numbe 
and  the  grain  weight,  irrespective  of  the  varieties 
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Severe  moisture  stress  during  the  dought  stage  did 
not  produce  any  deleterious  effect.  'Sonara-64' 
was  judged  to  be  drought  resistant  and  'PV-18'  and 
'Kalyan-227'  drought  susceptible.-Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-10857 


STUDIES  ON  THE  INFLUENCE  OF  HUMIDITY 

ON      THE      POPULATION      DYNAMICS      OF 

LEPIDOPTERA,  (IN  PORTUGUESE), 

Instituto      de      Pesquisas      e      Experimentacao 

Agropecuarias  do  Sul,  Rio  Grande  do  Sul  (Brazil). 

A.  Bertels. 

Pesqui  Agropecuar  Brasil.  Vol  5,  p  67-79,  1970.  II- 

lus.  English  summary. 

Identifiers:     Corn     M,     Dynamics,     'Humidity, 

•Lepidoptera,  Pests,  Population. 

Experiments  were  conducted  in  Pelotas,  Rio 
Grande  do  Sul,  Brazil  on  the  influence  of  humidity 
on  the  population  dynamics  of  Lepidoptera 
plagues  in  corn.  The  practical  objective  was  to  in- 
dicate the  planting  season  of  least  susceptibility  to 
larval  invasion. —Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72- 10864 


EFFECT  OF  GIBBERELLIN  AND  THE  RETAR- 
DANT  CCC  (CHLOROCHOLINE  CHLORIDE) 
ON  DROUGHT  HARDINESS  OF  BARLEY,  (IN 

RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 

Physiology. 

K.  A.  Badanova,  and  V.  V.  Levina. 

Fiziol  Rast.  Vol  17,  No  3,  p  568-574,  1970.  Illus. 

English  summary. 

Identifiers:  *Barley-M,  'Chlorocholine  chloride, 

Chlorophyll,  Chloroplasts,  Drought,  'Gibberellin, 

Growth,  Hardiness,  Heat,  Resistance,  Retardant, 

Seeds,  'Crop  response. 

Barley  plants  were  cultivated  from  drought- 
hardened  and  unhardened  seeds  in  soil  culture, 
with  a  soil  moisture  between  40  and  70%  of  the 
total  water  capacity.  Three-leaflet  plants  were 
sprayed  3  times  at  intervals  of  7  days  with  a  0.01% 
gibberellin  solution  (35  ml/10  plants)  or  watered 
with  a  0.5%  chlorocholine  chloride  (CCC)  solution 
(100  ml  CCC/kg  soil).  Regardless  of  water  supply, 
gibberellin  stimulated  growth  and  accelerated 
development  of  the  plants;  the  retardant  exerted 
an  opposite  effect.  Gibberellin  lowered  the 
number  of  plastids  in  the  cells  and  pigment  con- 
tent. The  water  content  of  the  cells  and  protoplasm 
viscosity  did  not  change.  The  retardant  increased 
the  number  of  plastids  in  the  cells  and  pigment 
content  and  the  amount  of  bound  water  but 
lowered  protoplasm  viscosity.  CCC  also  slightly 
increased  drought  resistance,  while  gibberellin 
lowered  heat  and  drought  resistance. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72- 10865 


IRRIGATION  PLANNING  4.  OPTIMAL  INTER- 
SEASONAL  WATER  ALLOCATION, 

Montana     State     Univ.,     Bozeman.     Dept.     of 

Economics;  and  Montana  State  Univ.,  Bozeman. 

Dept.  of  Agricultural  Economics. 

N.J.Dudley. 

Water  Resources  Research,  Vol.  8,  No.  3,  p  586- 

594,  June,  1972. 4  tab,  4  ref. 

Descriptors:  'Irrigation  engineering,  'Irrigation 
operation  and  maintenance,  'Acreage,  'Irrigation 
water,  'Water  transfer,  Water  supply,  Water  de- 
mand, Water  consumption.  Reservoirs,  Seasonal, 
Dynamic  programming,  Simulation  analysis,  Op- 
timization, Estimating,  Benefits,  Net  profit,  Deci- 
sion making,  Systems  analysis,  Soil  moisture, 
'Model  studies. 

Identifiers:  'Reservoir  water,  'Interseasonal 
transfer,  'Interseasonal  water  allocation,  Com- 
juter  output. 

K  series  of  models  has  been  developed  in  previous 
>apers  to  estimate  the  best  sized  area  to  develop 


for  irrigation  from  a  given  reservoir  under  condi- 
tions of  variable  supply  and  demand  for  irrigation 
water.  The  most  economically  feasible  operating 
policies  for  such  a  system  were  also  derived.  The 
previous  approach  is  extended  by  recognizing  the 
value  of  water  carried  over  from  one  season  to  the 
next.  A  modified  version  of  the  previous  approach 
is  used  to  generate  reservoir  level  transition  proba- 
bilities and  expected  benefits.  A  dynamic  pro- 
gramming model  is  then  used  to  estimate  the  ex- 
pected benefits  from  allocating  water  optimally 
between  seasons.  These  expected  benefits  are  a 
function  of  acreage  developed  for  irrigation  and 
beginning-season  reservoir  levels.  Such  a  function 
allows  a  decision  maker  at  any  decision  point 
within  an  irrigation  season  to  equate  the  expected 
net  benefits  from  allocating  water  to  the  rest  of  the 
current  season  with  the  expected  net  benefits  from 
saving  such  water  for  the  following  season.  This 
decision-making  process  is  simulated  for  a  number 
of  seasons.  The  results  of  an  application  of  the 
models  indicate  that  such  interseasonal  transfer 
can  considerably  increase  the  present  value  of  ex- 
pected benefits  from  the  project.  (Bell-Cornell) 
W72-10890 


ANTITRANSPIRANTS-EFFECTS  AND  USES  IN 
HORTICULTURE, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and    Engineering;   and    California   Univ.,   Davis. 

Dept.  of  Pomology. 

D.  C.  Davenport,  and  K.  Uriu,  M.  A.  W.  Fisher, 

and  R.  M.  Hagan. 

American    Horticulture    Magazine,    p    110-113, 

Summer  1971.  2  fig,  II  ref.OWRR  B-054-CAL  (3). 

Descriptors:  'Antitranspirants,  'Evapotranspira- 
tion  control,  'Horticulture,  'Water  conservation, 
'Soil-water-plant  relationships,  Plant  physiology, 
Leaves,  Emulsions,  Oil,  Alcohols,  Resins, 
Plastics,  Photosynthesis,  Testing,  Methodology. 
Identifiers:  Silicones,  Latexes. 

One  of  the  most  promising  developments  in  hor- 
ticulture is  the  use  of  materials  on  foliage  to  con- 
trol water  loss  of  plants.  Recent  developments  in 
this  new  field  of  antitranspirants  are  reported.  By 
slowing  water  loss  from  leaves,  these  wilt-proof- 
ing materials  keep  the  plant  more  turgid  even 
though  watering  is  needed  less  often.  There  are 
three  types  of  antitranspirants:  (1)  compounds  that 
form  a  film  over  the  stomates;  (2)  chemicals  that 
prevent  complete  stomatal  opening;  and  (3) 
materials  that  reflect  incoming  radiation  back  from 
the  leaves.  Since  stomates  are  portals  for  both  loss 
of  water  vapor  and  intake  of  carbon  dioxide, 
covering  the  stomates  or  reducing  their  openings 
curtails  water  loss  and  photosynthesis.  The  film- 
forming  group  of  compounds  includes  waxes, 
wax-oil  emulsions,  high  alcohols,  silicones, 
plastics,  latexes,  and  resins.  (Woodard-USGS) 
W72-10904 


TRANSPORT  OF  H20I8  INTO  MAIZE  LEAVES 
UNDER  VARIOUS  CONDITIONS  OF 
ANAEROBIOSIS,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 
Physiology. 

G.  M.  Grineva,  and  Z.  S.  Burkina. 
Fiziol  Rast.  Vol  18,  No  1,  p  158-163.  1971.  Illus. 
English  summary. 

Identifiers:  'Anaerobiosis,  Consumption, 
Dehydration,  Inundation,  Leaves,  'Maize  M,  Ox- 
ygen, Oxygen-18,  'Roots,  Tissues,  Water  trans- 
port. 

The  effect  of  root  anaerobiosis  (up  to  7  days)  and 
general  anaerobiosis  (up  to  48  hr)  on  H2018  trans- 
port into  the  maize  leaves  was  studied.  The  trans- 
port of  H2018  into  the  leaves  during  the  root  inun- 
dation was  found  to  decrease  by  30-50%.  At  the 
same  time,  however,  the  total  water  consumption 
often  increased,  probably  due  to  a  low  water- 
retaining  ability  of  the  leaves  and  the  stem  basal 
part  under  conditons  of  a  high  water  content  dur- 
ing the  inundation.  The  transport  of  H2018  into 
the  leaves  increased  after  general  anaerbiosis  ir- 


respective of  its  duration.  The  stimulation  of  the 
water  transport  by  general  anaerobiosis  is  sup- 
posed to  be  caused  by  the  dehydration  of  the  leaf 
tissues  when  02  is  not  available  for  the 
aboveground  organs. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-10936 


EFFECT  OF  THE  QUALITY  OF  THE  WATER 
ON  THE  TRANSPORT  OF  SR  AND  CS 
RADIOISOTOPES  IN  RICE  IRRIGATION,  (IN- 
FLUENCE DE  LA  QUALITE  DE  L'EAU  D'lR- 
RIGATION  SUR  LE  TRANSFERT  DU 
RADIOCESIUM  ET  DU  RADIOSTRONTIUM  EN 
RIZIERE  IRRIGUEE), 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10973 


THE  EFFECT  OF  IRRIGATION  AND 
NITROGENOUS  FERTILIZERS  ON  THE 
GROWTH  AND  GLYCOSIDAL  CONTENT  OF 
DIGITALIS  LANATA, 

Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Pharmacy. 
S.  I.  Balbaa,  S.  H.  Hilal,  and  M.  Y.  Haggag. 
Planta  Med.  Vol  20,  No  1,  p  54-59. 1971. 
Identifiers:  Ammonium  sulfate,  'Digitalis  lanata 
D,  'Fertilizers,  Glycosidal  content,  Growth,  'Ir- 
rigation, Nitrogen  compounds,  'Crop  response. 

The  effect  of  nitrogenous  fertilizers  (ammonium 
sulfate)  applied  in  different  levels  and  irrigation  at 
different  intervals  on  the  growth  and  glycosidal 
content  of  D.  lanata  Ehrh.  grown  in  Egypt  was  stu- 
died. The  growth  of  D.  lanata  plants  was  favored 
by  the  application  of  100  kg/acre  of  ammonium 
sulfate  fertilizer  with  irrigation  at  5  to  10  day  inter- 
vals. The  nature  and  percentage  of  glycosides 
were  not  significantly  affected  by  any  of  the  fertil- 
izer or  irrigation  treatments  studied. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-10979 


EFFECT  OF  COMPACTED  INTERCALATION 
ON  SOIL  MOISTURE  EVAPORATION, 

I.  D.Gromyko. 

Dokl  Mosk  S-Kh  Akad  Im  K  A  Timiryazev.  Vol 

154,  p  5-9. 1969. 

Identifiers:  Compacted  soil,  Crops,  Evaporation, 

'Intercalation,   Irrigation,   'Soil   moisture,   'Soil 

treatment. 

Soil  with  an  intercalation  at  a  depth  of  5-7  cm 
retained  13.4  mm  more  moisture  which  was 
equivalent  to  additional  irrigation  of  134  m3 
water/ha.  The  practical  need  for  soil  packing 
simultaneously  with  the  sowing  of  crops  is  in- 
dicated—Copyright 1972,  Biological  Abstracts, 
Inc. 
W72-11000 


SOn,  EROSION  AND  ITS  CONTROL  IN  THE 
CHERNIGOV  REGION, 

O.  S.  Skorodumov. 

Zemlerobstvo  Resp  Mizhvid  Temat  Nauk  Zb.  Vol 

21, p  78-85.  1970. 

Identifiers:  Chernigov  Region,  'Erosion  control. 

Soils,  'Tillage,  USSR. 

Practices  for  the  tilling  of  underwinter  fallow  and 
crop  interrows  to  control  erosion  are  discussed. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11003 


WATER  BALANCE  OF  CHERNOZEMS  IN  THE 
LUGANSK  REGION  IN  RELATION  TO  SHEET 
EROSION  AND  SOIL-FORMING  ROCKS, 

L.  I.  Akent'eva. 

Tr  Lugansk  S-Kh  Inst.  Vol  12,  p  70-77. 1969. 

Identifiers:  'Water  balance,  'Chernozems,  Corn 

M,    Erosion,    Lugansk    Region,    Rocks,    Soils, 

USSR. 
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Data  with  emphasis  on  the  water  supply  of  corn 
plants   and   on   various   rubbly   calcareous  cher- 
nozems are  given. --Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-II004 


SOIL  WATER  SUCTION  AND  ROOT  TEM- 
PERATURE EFFECTS  ON  NITROGEN  FIXA- 
TION IN  SOYBEANS, 

Oregon    State    Univ.,    Corvallis.    Dept.    of    Soil 

Science. 

T.  Kuo,  and  L.  Boersma. 

Agron  J.  Vol  63,  No  6,  p  901-904.  1971 .  Illus. 

Identifiers:  Glycine  max  D,   "Nitrogen  fixation, 

Photosynthesis,  'Root  temperature,  Soybeans  D, 

Temperature,  Transpiration,  'Soil  water  suction. 

The  effect  of  soil  water  suction  and  root  tempera- 
ture on  rates  of  N  fixation,  transpiration,  and  net 
photosynthesis  of  soybeans  (Glycine  max  (L.) 
Merr.)  was  studied  in  laboratory  experiments.  The 
range  of  root  temperature  and  soil  water  suction 
considered  was  15.6  to  37.8  C  and  0.30  and  2.50 
bars,  respectively.  With  increasing  root  tempera- 
ture rates  of  N  fixation,  transpiration  and 
photosynthesis  increased  slowly  at  first  and  then 
rapidly  until  an  optimum  temperature  was  reached 
followed  by  a  decrease  at  higher  temperatures. 
Optimum  temperatures  were  27,  30,  and  27  C  for 
rates  of  N  fixation,  transpiration,  and  net 
photosynthesis,  respectively.  Rates  of  the  3 
parameters  decreased  with  increasing  soil  water 
suction.  The  amount  of  N  fixed  per  unit  of  C02 
absorbed  was  highest  at  a  root  temperature  of  23.9 
C  and  lowest  at  37.8  C.  This  ratio  decreased  with 
increasing  soil  water  suction  at  all  temperatures 
considered.  Changes  in  transpiration  rate  resulting 
from  changes  in  soil  temperature  were  attributed 
to  temperature  effects  on  viscosity  and  metabolic 
activity.  Effects  of  soil  water  suction  and  soil  tem- 
perature on  N  fixation  indicated  in  this  study 
emphasize  the  complex  symbiotic  nature  of  the 
process.  Mechanisms  by  which  the  2  environmen- 
tal parameters  might  affect  the  rate  of  fixation 
were  indicated  but  not  clearly  elucidated  by  the 
results  -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-U016 


THE  INFLUENCE  OF  IAA  UNDER  VARIOUS 
CAPILLARY  WATER  ABSORPTION  CAPACI- 
TIES OF  SAND  ON  SPRING  WHEAT  AND 
SPRING  BARLEY  YIELDS,  (IN  POLISH), 

Instytut  Hodowli  i  Aklimatyzacji  Roslin,  Warsaw 
(Poland).  Zaklad  Biofizyki  Roslin. 
W.  Norwakowski. 

Hodowla  Rosl  Akl  Im  Nasien.  Vol  15,  No  2,  p  176- 
187. 1971 .  Illus.  English  summary. 
Identifiers:    Absorption,    Barley    M,    Capillary, 
Sand,  Spring,  Wheat-M,  'Crop  production,  Soil- 
water-plant  relationships,  •Indoleacetic  acid. 

Pot  experiments  demonstrated  that  on  sand  with  a 
low  moisture  content  (30%  of  capillary  water  ab- 
sorption capacity),  IAA  increased  the  grain  and 
total  yields  of  the  spring  wheat  cultivars 
'Nagradowicka'  and  'Opolska'  and  the  spring  bar- 
ley 'Browarny  PZHR'.  The  low  moisture  content 
of  sand  usually  reduced  the  weight  of  1000  seeds, 
while  an  IAA  addition  increased  it  slightly  .-Copy- 
right 1972,  Biological  Abstracts,  Inc. 
W72-11021 


CHANGES  IN  INDOLEACETIC  ACID  OXIDASE 
ACTIVITY  ASSOCIATED  WITH  PLANT 
WATER  POTENTIAL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Div.  of  Irriga- 
tion Research. 

For  primary  bibliographic  entry  see  Field  021. 
W72-11022 


COMPARISON  OF  TILLAGE  AND  CHEMICAL 
SUMMERFALLOW  IN  A  SEMIARID  REGION, 

Department     of     Agriculture,     Swift     Current 
(Saskatchewan).  Research  Station. 


C.  H.  Anderson. 

Can  J  Soil  Sci.  Vol  51 ,  No  3,  p  397-403.  1971 .  Illus. 
Identifiers:  Aggregation,  Conservation,  'Cultiva- 
tion, Erodibility,  Fallow,  'Soil  treatment,  'Herbi- 
cides, Soil  moisture,  Semiarid  climates,  Summer, 
Temperature,  Tillage,  Wheat-M. 

Chemical  treatments  using  contact  and  systemic 
herbicides  were  compared  with  cultivation  for 
summerfallow  preparation  on  a  Wood  Mountain 
clay  loam  soil  from  1964  to  1969,  inclusive.  Use  of 
chemical  alone  was  equal  to  cultivation  in  its  ef- 
fect on  soil  moisture  conservation,  soil  tempera- 
ture and  yield  of  wheat.  Summerfallow  prepared 
by  chemical  only  conserved  62%  of  the  original 
crop  residue,  compared  with  35%  for  normal  cul- 
tivated fallows.  Chemically  prepared  fallows  were 
less  erodible  (fewer  soil  particles  greater  than  1 
mm  in  diameter)  at  the  completion  of  tillage  in  the 
autumn  than  cultivated  fallows.  However,  the 
chemically  fallowed  soils  exhibited  the  least  ag- 
gregation over  winter  and  were  slightly  more 
erodible  by  spring  than  the  cultivated  soils.  The 
general  trend  was  for  lower  N03-N  values  in  the 
fall  and  prior  to  seeding  in  the  spring  for  wholly 
chemical  than  for  wholly  cultivated  summerfal- 
low, but  the  differences  were  not  usually  signifi- 
cant—Copyright 1972,  Biological  Abstracts,  Inc. 
W72-11024 


GROWING    SEASONS    AND    THE    CLIMATIC 
MOISTURE  INDEX, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Plant  Research  Inst. 

W.K.Sly.andW.Baier. 

Can  J  Soil  Sci.  Vol  51 ,  No  3,  p  329-337.  1971 . 

Identifiers:    Air,    Climate,    Deficits,    'Growing 

seasons,    Irrigation,    'Climatic    moisture    index. 

Precipitation,  Relationships,  Soils,  Temperature. 

Climatic  moisture  indices  for  a  fixed  growing 
season,  from  May  to  Sept.,  are  compared  with 
those  for  growing  seasons  defined  as  the  periods 
when  either  the  mean  air  temperature  in  the  screen 
or  the  soil  temperature  at  a  50-cm  depth  exceeds  5 
deg.  C.  Indices  for  the  longer  growing  seasons 
based  on  soil  and  air  temperatures  have  small  dif- 
ferences at  individual  stations,  but  are  larger  than 
those  for  the  May-Sept,  period.  When  arranged  ac- 
cording to  increasing  index  values,  the  orders  of 
the  stations  are  essentially  the  same  when  growing 
seasons  are  based  on  soil  and  air  temperatures. 
These  differ  from  the  May-Sept,  order  only  in 
cases  where  late  spring  and  early  fall  rains  are 
heavy  in  relation  to  summer  precipitation.  Indices 
based  on  data  for  the  May-Sept,  period  adequately 
describe  the  water  demand-water  supply  relation- 
ships during  the  period  in  which  water  deficits 
develop.  When  moisture  conditions  outside  the 
May-Sept,  period  are  needed  the  accumulated 
water  surpluses  should  be  considered. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-11025 


STOMATAL  RESISTANCE,  TRANSPIRATION, 
AND  RELATIVE  WATER  CONTENT  AS  IN- 
FLUENCED BY  SOIL  MOISTURE  STRESS, 

Institute  for  Research  on  Natural  Resources,  Abu- 
Ghraib  (Iraq). 

T.  A.  Al-Ani,  and  J.  F.  Bierhuizen. 
Acta  Bot  Neerl.  Vol  20,  No  3,  p  318-326.  1971.  Il- 
lus. 

Identifiers:  Bean  D,  Cucumber  D,  Heat, 
•Moisture  stress,  Pressure,  Relationships,  Re- 
sistance, Soils,  Stomata,  Stress,  Tomato  D,  Trans- 
piration, 'Soil-water-plant  relationships. 

The  effect  of  increasing  soil  moisture  stress  on 
stomatal  resistance,  transpiration,  and  relative 
water  content  of  cucumber,  beans  and  tomato  has 
been  investigated  under  controlled  conditions. 
Stomatal  resistance  can  be  used  as  a  tool  by  which 
the  soil-water-plant  relationship  can  be  predicted. 
Transpiration  rates  exhibited  an  initial  rise  as  the 
soil  moisture  decreased,  followed  by  a  steady 
reduction.  No  significant  changes  in  the  relative 
water  content  of  the  leaves  were  observed  until  a 
severe  soil  moisture  stress  took  place.  For  each 


species  a  linear  relationship  was  obtained  between 
the  stomatal  diffusive  resistance  (rsd)  and  the  ratio 
of  the  vapor  pressure  difference  between  leaf  sur- 
face and  bulk  air  over  transpiration.  The  external 
resistances  to  water  vapor  (ra)  obtained  from  the 
relationship  were  7.2,  4.4  and  2.8  sec  cm-1  for  cu- 
cumber, tomato  and  bean  leaves,  respectively.  An 
essentially  linear  relationship  was  obtained 
between  rsd  and  viscous  air  flow.  The  intercellular 
resistance  (ri)  obtained  from  extrapolation  of  the 
curves,  were  12.0,  8.7  and  6.6  sec  cm-1  for  cu- 
cumber, bean  and  tomato,  respectively.  The  exter- 
nal resistance  calculated  from  the  sensible  heat 
transfer  is  well  below  ra  values  in  all  species.  The 
relatively  high  values  of  ra  and  ri  have  been 
discussed. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-11027 


THE  EFFECTS  OF  WATER  STRESS  ON  SOME 
MEMBRANE  CHARACTERISTICS  OF  CORN 
MITOCHONDRIA, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
R.  J.  Miller,  D.  T.  Bell,  and  D.  E.  Koeppe. 
Plant  Physiol.  Vol  48,  No  2,  p  229-231.  1971.  Illus. 
Identifiers:  Alterations,  Calcium,  Corn  M,  Integri- 
ty, Ions,  'Membranes,  Mitochondria,  Permeabili- 
ty, Phosphates,  Respiration,  'Moisture  stress,  Up- 
take, Zea  mays  M. 

The  reaction  of  mitochondria  isolated  from  the 
shoots  of  water  deficient  corn  plants  (Zea  mays) 
was  studied.  Water  stress  has  a  marked  effect  on 
the  membranes  of  mitochondria  separated  from 
stressed  corn.  Alterations  in  membrane  integrity 
are  evident  from  the  changes  in  passive  swelling 
and  the  lack  of  contraction  after  the  addition  of 
NADH.  Inorganic  phosphate  seemed  to  re- 
establish selective  permeability  to  the  membranes 
of  mitochondria  isolated  from  water-stressed 
plants.  Changes  in  membrane  integrity  were  also 
noted  in  experiments  in  which  Ca  was  added  to  the 
reaction  media.  The  oxidation  of  NADH  in  the 
presence  of  Ca2+  by  mitochondria  isolated  from 
plants  of  lowered  water  potential  resulted  in  an  up- 
take of  ions  rather  than  the  unexpected  efflux 
pumping  of  ions.  As  the  membrane  characteristics 
changed  with  increasing  stress,  there  was  a  cor- 
responding decrease  in  the  rate  of  respiration,  but 
a  cause  and  effect  relationship  has  yet  to  be 
established.  Water  stress  has  a  pronounced  effect 
on  the  membranes  of  mitochondria  even  though 
these  were  in  vitro  experiments.  It  is  likely  that  the 
characteristics  of  the  in  vivo  mitochondria  could 
be  altered  in  ways  similar  to  those  reported  - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-U028 


CONTROL  OF  WATER  SUPPLY  IN  PLANTS 
AND  EVALUATION  OF  THEIR  DROUGHT-R- 
ESISTANCE BY  THE  AUXANOGRAPHIC 
TECHNIQUE, 

Belorussian  Agricultural  Academy,  Gorkii 
(USSR). 

V.S.Shevelukha. 

Fiziol  Rast.  Vol  18,  No  1,  p  147-157.  1971.  Illus 
English  summary. 

Identifiers:  Auxanographic,  Barley-M,  Control, 
Deficiency,  Drought,  Growth,  Humidity,  Irriga- 
tion, Maize-M,  Plants,  Potato-D,  Rate,  Re- 
sistance, Soil,  Technique,  Temperature,  Water, 
Wheat-M. 

The  growth  of  maize,  barley,  winter  and  summer 
what,  potato  and  other  plants  was  studied  in 
vegetative,  laboratory  and  field  laboratory  experi- 
ments by  the  auxanographic  technique  under 
changing  conditons  of  soil  humidity.  With  soil 
water  deficiency  plant  growth  accelerated  even  I- 
60  min  after  irrigation.  The  latent  period  was  the 
longer  the  lower  the  initial  humidity  of  soil  and  air, 
the  lower  growth  rate  and  temperature  and  the 
stronger  the  sun.  Growth  accelerated  with  a 
decrease  of  the  initial  soil  humidity  and  with  an  in- 
crease of  temperature.  The  growth  response  to  ir- 
rigation was  detected  only  in  the  plants  growing  on 
loamy  soil  when  its  humidity  was  lower  than  50% 
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total  water  capacity.  No  plant  growth  was  re- 
gistered at  20%  humidity.  The  critical  humidity 
level,  when  the  length  of  the  latent  period  and  the 
intensity  of  the  growth  reactions  change  sharply, 
is  30%  of  the  total  water  capacity.  The  growth 
response  of  the  plants  to  irrigation  was  found 
specific  for  species  and  varieties.  After  irrigation 
the  latent  period  was  much  shorter  and  the  growth 
response  more  intensive  in  the  drought  resistant 
cultivar  of  summer  wheat  'Saratovskaya  29'  than 
in  the  less  drought-resistant  cultivar  'Minskaya.' 
The  growth  response  of  the  plants  to  changing  hu- 
midity of  the  environment  was  shown  to  be  a  sta- 
ble index  of  their  water  supply.  The  auxanographic 
technique  is  recommended  for  the  control  of  plant 
water  supply  and  for  the  evaluation  of  their 
drought-resistance.— Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-11030 


THE  EFFECT  OF  WATER:SOIL  RATIOS  ON 
QUANTITY  AND  CONCENTRATION  OF  ELE- 
MENTS IN  THE  SOLUTION  PHASE  IN  NON- 
-SALINE  SOILS  AND  ITS  SIGNIFICANCE  IN 
PLANT  NUTRITION, 

Soils  and  Irrigation  Research  Inst.,  Pretoria  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  02G. 
W72-11032 


WATER  ACTIVITY  IN  THE  LEAF  CELLS:  IN- 
DICATOR CHARACTERIZING  THE  WATER 
SUPPLY  OF  PLANTS, 

Sofia  Univ.  (Bulgaria).  Faculty  of  Biology. 
G.  Kimenov. 

Rastenievod  Nauki.  Vol  8,  No  2,  p  11-19. 1971.  En- 
glish summary.  Illus. 

Identifiers:  *Cell  suction  capacity,  Coefficients, 
Indicator,  'Irrigation,  Leaves,  Maize  M,  Plants, 
Soil,  Soil-water-plant  relationships. 

The  state  of  the  tissue  water  exchange  in  the 
leaves  and  the  effect  of  the  soil  dryness  on  the 
productivity  of  the  double  cross  interline  maize 
hybrids  'VIR-42'  and  'Kansas-1859'  grown  at  80%, 
60%  and  40%  humidity  of  the  field  capacity  were 
studied.  The  limiting  factor  for  the  state  of  the  tis- 
sue water  exchange  is  soil  humidity.  The  cell  suc- 
tion capacity,  expressed  in  units  of  water  activity, 
is  manifested  most  strongly  at  40%  soil  moisture  of 
the  field  capacity.  The  daily  variations  of  the  cell 
suction  capacity  are  biggest  at  such  percent  of  soil 
humidity.  With  utilization  of  the  cell  suction 
capacity  in  irrigation  farming  its  daily  variations 
should  be  considered  as  well  as  the  presence  of 
protoplast  suction  capacity.  After  the  8-9  leaf 
phase  maize  needs  soil  humidity  of  80%  of  filed 
capacity.  The  ratio  weakly-bound:strongly-bound 
water  can  be  used  as  the  indicator  of  the  maize 
water  supply  characterized  as  coefficient  of  the 
water  activity. --Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-11033 


INFLUENCE  OF  PHOTOPERIOD  AND  WATER 
SUPPLY  ON  PRODUCTION  OF  SEED  AND  DRY 
MATTER  IN  THREE  VARIETIES  OF 
SOYBEAN,  GLYCINE  MAX  (L.)  MERR, 
Centro  de  Investigaciones  Agronomicas,  Maracay 
(Venezuela). 

0.  Aquino,  and  G.  P.  Makkink. 
Neth  J  Agric  Sci.  Vol  19,  No  3,  p  168-175.  1971.  Il- 
lus. 

Identifiers:  Dry  matter,  Glycine  Max  D, 
Photoperiod,  Photosynthesis,  Production,  Seeds, 
*Soybean-D,  Varieties,  'Consumptive  use. 

The  relationships  between  seed  production  and 
dry  matter  production,  and  between  dry  matter 
production  and  water  consumption  were  studied 
for  3  varieties  of  soybean  under  2  daylength 
regimes  in  a  greenhouse  experiment.  Separately 
the  photosynthetic  rate  was  determined  under  4 
light  intensities.  No  significant  differences  were 
found  between  the  cultivars  'Pennsoy,'  'L.Z.'  and 
'Improved  Pelican'. -Copyright  1972,  Biological 
Abstracts,  Inc. 


W72-11038 


A  STUDY  OF  THE  EFFECTS  OF  SOIL 
MOISTURE  STRESS  AND  FERTILITY  LEVELS 
ON  HYDROCYANIC  ACID  FORMATION  IN 
SORGHUM, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dept.  of 

Soils. 

S.  K.  Verma,  and  I.  P.  Abrol. 

J  Indian  Soc  Soil  Sci,  Vol  19,  No  l,p  1-4.  1971. 

Identifiers:  'Cyanic  acid,  Cyanide,  'Soil  moisture, 

Nitrogen,       Phosphate,       *Sorghum-Vulgare-M, 

Stress,  'Fertilization. 

Pot  cultures  studies  were  conducted  to  determine 
the  effect  of  different  levels  of  N,  P  and  soil 
moisture  regimes  on  the  hydrocyanic  acid  content 
of  Sorghum  vulgare  Pers.  (cv.  'J.S.  263')  grown  in 
sandy  loam  soil  deficient  in  available  P.  Significant 
differences  in  hydrocyanic  acid  content  developed 
in  plant  tops  that  received  different  levels  of  N. 
High  (80  kg/ha)  and  medium  (40  kg/ha)  levels  of  N 
when  associated  with  either  low  (no  added  P)  or 
medium  (20  kg/ha)  levels  of  P205  caused  signifi- 
cant increase  in  HCN  content  after  35  days  of 
sowing,  i.e.,  before  heading  as  compared  to  low  N 
(as  added  N)  and  high  P205  levels  (40  kg/ha).  High 
levels  of  P205  (40  kg/ha)  tended  to  limit  the 
production  of  cyanide  regardless  of  the  associated 
levels  of  N.  There  was  no  consistent  response  to 
soil  moisture  regimes. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-11046 


WATER  SUPPLY  AND  COTTON  PRODUCTIVI- 
TY (IN  RUSSIAN), 

Akademiya  Nauk  Uzbekskoi  SSR,  Tashkent.  Inst, 
of  Experimental  Plant  Biology. 
K.  S.  Samiev,  E.  E.  Uzenbaev,  and  U.  S.  Sidikov. 
S-Kh  Biol,  Vol  6,  No  2,  p  298-301,  1971. 
Identifiers:      *Cotton-D,      Productivity,      'Crop 
response,  'Soil  moisture. 

When  cotton  type  '152-f  was  watered  during 
flowering  at  soil  moisture  of  70%  of  field  water 
capacity  (f.w.c),  there  was  an  increase  in  leaf  sur- 
face area  and  the  general  biomass,  but  a  decrease 
in  the  number  of  pods  and  general  yield  of  raw  cot- 
ton. At  a  moisture  of  60%  of  f.w.c.  during  the  same 
growth  period,  the  plants  were  of  normal  size,  and 
there  was  an  increase  in  the  yield  of  raw  cotton.  A 
decrease  in  the  plant  size  and  yield  also  occurred 
at  a  soil  moisture  of  50%  f.w.c— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72- 11048 


CONSUMPTIVE  USE  OF  WATER  BY  MAIZE 
GROWN  ON  LEACHED  CINNAMON  FOREST 
SOIL  IN  THE  REGION  OF  THE  STARA 
ZAGORA  IRRIGATION  SYSTEM,  (IN  BUL- 
GARIAN), 

Institute  of  Water  Engineering  Land   Improve- 
ment, Sofia  (Bulgaria). 
A.  Raicheva-Mehandjieva. 

Rastnivod  Nauki.  Vol  8,  No  3,  p  45-55.  1971.  Illus. 
English  summary. 

Identifiers:  Bulgaria,  Daily,  Forests,  Growth,  'Ir- 
rigation, Leached  soils,  'Maize  M,  Stara-Zagora. 

Field  experiments  were  conducted  on  leached  cin- 
namon forest  soil  in  order  to  establish  the  irriga- 
tion requirement  for  maize.  The  total  and  mean 
daily  consumptive  use  of  water  of  the  crop  were 
established.  The  values  of  the  biological  coeffi- 
cient R  were  also  determined.  Consumptive  use  of 
water  by  maize  grown  on  this  soil  type  ranges  from 
480  to  517  m3/0.10  ha  for  treatment  80-80-80%  of 
field  capacity  and  from  460  to  525  m 3/0. 10  ha  for 
treatment  80-80-65%  of  field  capacity.  Mean  daily 
consumptive  use  of  water  varies  within  broad 
limits,  reaching  up  to  7.44  m3/0.10  ha,  and  was 
highest  from  tasseling  to  darkening  of  the  silk.  The 
mean  value  of  the  biological  coefficient  R  for  the 
period  under  study  was  0.46.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-1I063 


EFFECTS  OF  TREATMENT  PLANT  EFFLUENT 
ON  SOIL  PROPERTIES, 

Arizona  Agricultural  Experiment  Station,  Tucson. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-U066 
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STOCHASTIC  HYDRAULICS. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-10457 


A   METHOD   FOR   FLOW   COMPUTATION   IN 
FLOOD  PLAIN  CHANNELS, 

Agricultural   Research    Service,    Beltsville,    Md. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10459 


FOURWING  SALTBUSH  REVEGETATION  TRI- 
ALS IN  SOUTHERN  ARIZONA. 

Forest   Service   (USDA),   Tucson,   Ariz.   Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  03B. 
W72-10513 


A  NEW  APPROACH  TO  ESTIMATING  HERB- 
AGE MOISTURE  CONTENT, 

Forest  Service  (USDA),  Fort  Collins,  Colo.  Rocky 
Mountain  Forest  and  Range  Experiment  Station. 
G.T.  Turner. 

Journal  of  Range  Management,  Vol.  25,  No.  3,  p 
229-231 ,  May  1972. 1  fig,  2  tab,  4  ref. 

Descriptors:  'Moisture  content,  'Grasslands, 
♦Regression  analysis,  'On-site  data  collections, 
Semiarid  climates,  Colorado,  Plant  types,  Soil- 
water-plant  relationships,  Ranges,  Range  manage- 
ment. 

Moisture  content  is  an  important  but  generally 
neglected  attribute  of  range  vegetation.  Since  it 
must  be  eliminated  before  herbage  production  can 
be  expressed  in  terms  of  dry  weight,  important 
variations  in  herbage  moisture  content  should  be 
recognized.  Measurements  may  be  facilitated  by 
the  fact  that  moisture  content  of  plants  growing 
under  generally  similar  conditions  is  closely  inter- 
related and  may  be  predicted  from  the  content  of  1 
or  more  associated  species.  Herbage  samples  of  1 1 
species  were  collected  for  moisture  determination 
from  a  southwestern  Colorado  grassland.  The 
moisture  contents  of  all  species  were  highly  corre- 
lated and  the  development  of  appropriate  regres- 
sion equations  made  moisture  content  prediction 
possible.  The  species  from  which  predictions  are 
made  should  be  relatively  abundant  and  widely 
distributed  on  the  site  sampled  and  their  moisture 
content  should  be  sensitive  to  changes  in  growing 
conditions  and  plant  maturity.  Whether  prediction 
equations  developed  for  one  locality  may  be  used 
for  another  is  not  yet  known.  Much  work  remains 
to  be  done  on  this  technique.  (Casey-Arizona) 
W72-10514 


LAND   USE   IN    WAH   WAH    AND   PINE   VAL- 
LEYS, WESTERN  UTAH, 

Brigham   Young   Univ.,   Provo,   Utah.   Dept.  of 

Botany;  and  Brigham  Young  Univ.,  Provo,  Utah. 

Dept.    of   Range    Science;   and    Brigham    Young 

Univ.,   Provo,   Utah.   Center  for  Environmental 

Studies. 

J.  R.  Murdock,  and  S.  L.  Welsh. 

BYU  Science  Bulletin,  Biological  Series,  Vol.  12, 

No.  4,  25  p,  January  1971 .  35  fig,  25  ref. 
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Descriptors:  'Arid  lands,  'Range  management, 
'Land  use,  'Vegetation  effects,  'Grazing,  Wil- 
dlife management,  Pinyon  pine  trees,  Juniper 
trees.  Shrubs,  Xerophytes,  Water  holes.  Water 
resources  development,  Soil  erosion,  Utah,  Great 
Basin,  Climatic  data. 
Identifiers:  'Overgrazing,  'Range  degradation. 

Wah  Wah  and  Pine  Valleys,  located  in  western 
Utah,  near  the  southeastern  portion  of  the  Great 
Basin,  are  desert  grasslands  bordered  by  mountain 
ranges.  The  climate  of  the  region  is  characterized 
by  temperature  extremes,  strong  drying  winds, 
scanty  rainfall  and  winter  snow  in  the  mountains. 
Vegetation  is  the  Northern  Desert  Shrub  Biome 
type,  which  blends  and  interfingers  with  juniper- 
pinyon  communities  at  higher  elevations.  The 
public  lands  of  the  valleys  have  been  grazed  since 
1870,  and  evidence  indicates  the  stocking  was  ex- 
cessive for  at  least  30  years  prior  to  the  Taylor 
Grazing  Act  of  1934.  The  unfortunate  con- 
sequences of  this  include  the  reduction  of  total 
plant  cover,  decrease  of  high  quality  grazing  plants 
and  their  replacement  by  weedy  and  poisonous 
plants  and  the  downward  movement  of  pinyon  and 
juniper.  Accelerated  soil  erosion  is  also  much  in 
evidence.  The  Bureau  of  Land  Management,  who 
inherited  this  badly  abused  range,  has  initiated  and 
carried  forward  remedial  programs.  As  a  result  of 
adjudication  in  the  1950's  and  1960's,  overstocking 
has  been  eliminated  by  large  animal-unit  months 
cuts.  The  clearing  and  reseeding  of  over  14,500 
acres  of  juniper-pinyon  woodland  combined  with 
other  practices,  has  generated  a  general  improve- 
ment in  the  vegetation  resource  base.  Problems 
remain.  There  is  a  shortage  of  professional 
management  personnel,  vegetation  around  water 
holes  is  in  poor  condition  due  to  crowding  and 
there  is  need  for  closer  cooperation  between 
federal,  state  and  county  agencies.  (Casey- 
Arizona) 
W72-10515 


FINAL  REPORT:  AUTOMATIC  DOWNSTREAM 
CONTROL  SYSTEMS  FOR  IRRIGATION 
CANALS, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  08C. 

W72- 10526 


PURUKOHUKOHU,  IHD  EXPERIMENTAL 
BASINS  NOS  4  AND  5,  TO  1969. 

New  Zealand  Ministry  of  Works  Hydrological 
Research  Annual  Report  No  19,  1971.  18  p,  7  fig,  2 
tab,  6ref,  append. 

Descriptors:  Hydrology,  'Soil-water-plant  rela- 
tionships, 'Hydrologic  data,  'Data  collections, 
'Watershed  management,  Rainfall,  Runoff, 
Vegetation,  Land  use,  Streamflow,  Flow  measure- 
ments, Water  balance,  Water  resources  develop- 
ment, Water  yields,  Land  development,  Topog- 
raphy, Trees,  'International  Hydrological  Decade, 
•Networks. 
Identifiers:  'New  Zealand,  'Purukohukohu  basin. 

Under  the  auspices  of  the  International  Hydrologi- 
cal Decade  the  Ministry  of  Works  is  establishing  a 
network  of  experimental  basins  to  study  the 
hydrological  characteristics  of  important  soil  and 
vegetation  complexes  of  New  Zealand.  The  Puru- 
kohukohu basin  is  situated  10.5  kilometers  due 
west  of  Reporoa,  40  kilometers  south  of  Rotorua 
and  40  kilometers  north  of  Taupo.  The  basin  has 
an  area  of  100  hectares  and  is  the  western  end  of 
the  Mangakara  representative  basin  which 
discharges  into  the  Waikato  River  system.  Data 
collected  from  catchments  provide  information  on 
the  effect  of  land  use  and/or  land  management  on 
the  hydrology  of  typical  soil/vegetation  com- 
plexes. Purukohukohu  is  a  combination  of  two  of 
19  IHD  basins  proposed  to  provide  data  for  such  a 
model.  (Woodard-USGS) 
W72-10654 


QUANTITATIVE    ANALYSIS    OF    DRAINAGE 
NETWORKS, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-10705 


MODEL      TO      PREDICT      MEAN      ANNUAL 
WATERSHED  DISCHARGE, 

Federal    Highway    Administration,    Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W72- 10724 


ROLE  OF  ECONOMICS  IN  PLANNING  FLOOD 

PLAIN  LAND  USE, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W 72- 10782 


DEEP  TUNNELS  IN  HARD  ROCK. 

Wisconsin   Univ.,   Milwaukee.  Coll.  of  Applied 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10834 


THE  IMPACT  OF  THE  DEEP  TUNNEL  PLAN 
ON  WATER  RESOURCES  IN  THE  CHICAGO 
AREA, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10838 


THE  POTENTIAL  OF  PUMPED  STORAGE  FOR 
HYDRO-ELECTRIC  GENERATION  IN  MULTI- 
LEVEL DEEP  TUNNEL  SYSTEMS, 

Harza  Engineering  Co.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10839 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS,  REPORT  OF  FOREST  SUB- 
PROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

J.  R.  Herbst. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  755,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Completion  Report,  January 
1972.  52  p,  2  fig,  2  graph,  6  map,  9  tab,  25  ref. 
OWRRB-014-IDA(13). 

Descriptors:  'Forest  watersheds,  'Wild  rivers, 
'Watershed  management,  'Classification,  'Idaho, 
Methodology,  Forestry,  Forest  management. 
Lumbering,  Environmental  effects,  Recreation, 
Erosion,  Vegetation,  Soil  properties,  Wildlife, 
Fish,  Scenery,  Aesthetics,  Conservation,  Evalua- 
tion. 

Identifiers:  'Salmon  River  Basin  (Idaho),  Forest 
inventory. 

The  objective  of  the  Forest  subproject  was  to  in- 
ventory the  timber  in  the  Salmon  River  basin, 
Idaho,  and  determine  the  implications  of  river 
classification  on  timber  harvest  in  the  area.  A 
secondary  objective  was  to  develop  methodology 
to  relate  forestry  activities  to  system  river  selec- 
tion, then  test  this  methodology  using  the  Salmon 
River  as  an  example.  The  timber  resource  in  the 
Salmon  River  basin  was  inventoried  and  evalu- 
ated. Based  on  the  information  gathered,  classifi- 
cation of  the  river  would  have  little  effect  on  the 
timber  industry  in  the  area.  The  methodology 
developed  around  general  steps  to  evaluate  the 
timber  resource  in  relation  to  the  Wild  and  Scenic 
Rivers  System.  Factors  are  discussed  involving 
forestry  and  system  rivers  such  as  selection  of  in- 
terest rate  and  a  land  value  base.  The  main  ties 
between  forestry  and  system  rivers  relate  mainly 
to  transportation,  water  quality,  water  quantity, 
and  aesthetics.  Harvest  types  and  techniques  and 


their  relation  to  system  rivers  are  discussed,  and 
an  interpretation  of  the  Wild  and  Scenic  Rivers 
Act  and  guidelines  in  relation  to  system  rivers  is 
presented.  (Woodard-USGS) 
W72-10897 


FREQUENCY  SPECTRUM  ANALYSIS  OF  THE 
OLD  RIVER  CONTROL  STRUCTURE  VIBRA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10920 


FOREST  LITTER  AND  ITS  MOISTURE-RETE- 
NTION CAPACITY  IN  AN  OAK  FOREST, 

B.  L.  Velichko. 

Tr  Khar'K  S-Kh  Inst.  Vol  86,  No  123,  p  118-122. 

1969. 

Identifiers:   'Forest  litter,  Linden  D,  Maple  D, 

•Moisture,  Oak  D,  Pine  G,  USSR,  Forests. 

Studies  were  made  of  the  forest  litter  in  a  fresh 
oak  forest  in  the  Sumy  Region  (of  the  fertile 
'dubrava'  type)  with  linden  and  maple,  including 
natural  and  planted  stands  on  slopes.  The  quantity 
of  forest  litter  formed  in  the  planted  stands  (55-60 
yr  old)  was  larger  than  in  the  natural  stands.  The 
quantity  of  litter  was  much  smaller  on  steeper 
slopes.  The  water-retention  capacity  was  greatest 
in  the  decomposed  and  semidecomposed  litter 
fractions.  Mineralization  of  forest  litter  proceeded 
more  rapidly  in  planted  stands,  with  a  favorable 
effect  on  water-retention  capacity.  In  fresh  oak 
forests  on  the  Left  Bank  Ukrainian  forest  steppe 
(with  respect  to  the  Dnieper),  the  better  water  and 
soil  conservation  properties  are  found  in  oak 
stands  with  maple  and  with  pine— Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-1 1008 


NATURAL  REGENERATION  OF  DOUGLAS 
FIR  AND  WHITE  FIR  ON  EXPOSED  SITES  IN 
THE  SIERRA  NEVADA  OF  CALIFORNIA, 

Cloquet  Forest  Research  Center,  Minn. 
J.  C.  Tappeiner,  II.,  and  J.  A.  Helms. 
Am  Midi  Natu.  Vol  86,  No  2,  p  358-370. 1971. 
Identifiers:    'Revegetation,    Abies    concolor   G, 
California,   Carpet-D,   Ceanothus   prostratjs   D, 
Douglas  fir  G,   Environment,  'Fir  G,  Growth, 
Light,  Moisture,  Mortality,  Pseudotsuga  menziesii 
G,  Sierra  Nevada  (Calif),  Sites,  Soils. 

First-  and  2nd-year  survival  and  height  growth  of 
naturally  regenerated  white  fir  (Abies  concolor) 
and  douglas  fir  (Pseudotsuga  menziesii)  seedlings 
were  studied  in  typical  microenvironments  on  ex- 
posed slopes  and  ridge  tops  at  an  elevation  of  1300 
m  in  the  Sierra  Nevada  of  California.  Micrositei 
were  described  by  measuring  soil  moisture  at 
several  depths  and  potential  evaporation  at  first- 
year  seedling  height.  Seedlings  survive  the 
summer  drought  apparently  by  attaining  a  type  of 
dormancy  in  a  suitable  microsite.  Survival  was 
greatest  in  part  shade  and  in  full  sun  providing 
squaw  carpet  (Ceanothus  prostratus)  mats  were 
present.  In  these  microenvironments  soil  moisture 
reaches  tensions  of  15  atm  and  greater,  but  the 
reduced  potential  evaporation  at  the  seedling  top! 
probably  compensates  for  the  lack  of  soi 
moisture.  The  growth  of  natural  regeneration  is  in 
itialfy  quite  slow;  however,  mortality  is  essential!) 
over  by  the  second  year  after  germination.  The  all 
age  group  structure  of  the  mixed  conifer  standi  oi 
these  sites  is  apparently  related  to  the  occurrenci 
of  microenvironments  suitable  for  seedlint 
establishment-Copyright  1972,  Biological  Ab 
stracts,  Inc. 
W72-11035 


CIBECUE  RIDGE  JUNIPER  PROJECT, 

Geological  Survey,  Tucson,  Ariz. 

For  primary  bibliographic  entry  see  Field  03B. 

W72-11086 
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ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC   DATA   FOR   HONEY   CREEK, 
TRINITY  RIVER  BASIN,  TEXAS,  1970, 
Geological  Survey,  Austin,  Tex. 
For  primary  bibliographic  entry  see  Field  02E. 
W72- 11087 


POTENTIAL  TRANSPORT  OF  SEDIMENT 
FROM  ENLOE  RESERVOIR  BY  THE  SIMIL- 
KAMEEN  AND  OKANOGAM  RIVERS, 
WASHINGTON, 

Geological  Survey,  Tacoma,  Wash. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-11088 


4B.  Groundwater  Management 


GROUNDWATER  OF  SIBERIA  AND  THE 
SOVIET  FAR  EAST  (PODZEMNYYE  VODY 
S1BIRI I  DAL'NEGO  VOSTOKA). 

'Nauka',  Moscow,  1971.  248  p. 

Descriptors:  'Hydrogeology,  'Structural  geology, 
'Groundwater,  'Groundwater  resources,  Ground- 
water basins,  Aquifers,  Rocks,  Inorganic  com- 
pounds, Metals,  Trace  elements,  Gases,  Water 
properties.  Water  types,  Water  chemistry, 
Geochemistry,  Hydrothermal  studies,  Natural 
resources,  Exploration,  Investigations,  Con- 
ferences. 

Identifiers:  'USSR,  'Siberia,  'Soviet  Far  East, 
•Paleohydrogeology,  'Hydrogeochemistry, 

Hydrosphere,  Cryosphere,  Groundwater 

provinces,  Artesian  basins,  Mineralization. 

This  collection  of  38  papers  contains  reports 
presented  at  the  Conference  on  Groundwaters  of 
Siberia  and  the  Soviet  Far  East,  held  in  Tyumen' 
in  September  1967.  Besides  basic  problems  in 
present-day  hydrogeology,  attention  is  focused  on 
the  paleohydrogeology,  dynamics,  geochemistry, 
and  formation  of  mineral  waters  and  on  the 
hydrogeology  of  oil,  gas,  and  mineral  deposits. 
Groundwater  resources  are  examined  in  connec- 
tion with  their  effective  exploitation  and  use  by 
different  branches  of  the  national  economy.  (See 
W72-10441  thru  W72-10449)  (Josef  son-USGS) 
W72- 10440 


RESULTS  AND  PROBLEMS  OF  STUDYING  IN- 
DUSTRIAL MINERAL  WATERS  OF  SIBERIA 
AND  THE  SOVD2T  FAR  EAST  (ITOGI  I 
OCHEREDNYYE  ZADACHI  IZUCHENIYA 
MINERAL'NYKH  PROMYSHLENNYKH  VOD 
SIBIRI I  DAL'NEGO  VOSTOKA), 
Vsesoyuznyi  Geologicheskii  Institut,  Leningrad 
(USSR). 
I.  K.  Zaytsev. 

In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 
'Nauka',  Moscow,  p  7-13, 1971. 4  ref. 

Descriptors:  'Hydrogeology,  'Structural  geology, 
'Artesian  aquifers,  'Mineral  water,  'Industrial 
water,  Groundwater,  Confined  water,  Percolating 
water,  Connate  water,  Freshwater,  Saline  water, 
Brines,  Water  chemistry,  Hydrodynamics, 
Geologic  time.  Mapping,  Distribution  patterns. 
Identifiers:  'USSR,  'Siberia,  'Soviet  Far  East, 
Platforms,  Mineralization. 

Formation  and  distribution  of  industrial  mineral 
waters  in  thermohydrodynamic  zones  of 
hydrogeologic  structures  in  Siberia  and  the  Soviet 
Far  East  are  examined.  Three  areas  of  artesian 
waters  in  Eastern  and  Western  Siberia  and  along 
the  coast  of  the  Sea  of  Okhotsk  are  identified  and 
described  together  with  intermountain  artesian 
basins  of  fold  regions  and  bodies  of  interstitial- 
vein  groundwaters.  Two  hydrodynamic  ground- 
water zones  in  artesian  basins  are  distinguished: 
(1)  an  upper  zone  of  percolating  water;  and  (2)  a 
lower  zone  of  saline  water  and  brines  of  seas, 
lagoons,  and  other  water  bodies  of  early  geologic 
age.  Plans  are  outlined  for  a  more  detailed  in- 
vestigation of  the  formation  and  distribution  of 


these  waters  within  the  vast  expanses  of  land 
described.  (See  also  W72-10440)  (Josefson-USGS) 
W72-10441 


GROUNDWATER    RESOURCES    OF    SD3ERIA 

AND     THEIR     ROLE     IN     THE     NATIONAL 

ECONOMY    (RESURSY    PODZEMNYKH    VOD 

SIBIRI       I       IKH       ROL'       V       NARODNOM 

KHOZYAYSTVE), 

AU-Union       Scientific       Research       Inst.       of 

Hydrogeology  and  Engineering  Geology,  Moscow 

(USSR). 

N.I.  Plotnikov. 

In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 

'Nauka',  Moscow,  p  14-19, 1971.  3  tab,  6  ref. 

Descriptors:  'Hydrogeology,  'Areal  hydrogeolo- 
gy, 'Groundwater,  'Groundwater  resources, 
'Groundwater  basins,  Aquifers,  Artesian 
aquifers,  Freshwater,  Industrial  water.  Mineral 
water,  Water  supply.  Permafrost,  Investigations. 
Identifiers:  'USSR,  'RSFST,  'Siberia,  'Soviet 
Far  East,  Platforms,  Geosynclines,  Taliks,  Bal- 
neology. 

As  of  January  1 ,  1967,  the  volume  of  fresh  ground- 
water in  Siberia  and  Soviet  Far  Eastern  areas  was 
20%  of  the  total  known  groundwater  reservoir  in 
the  RSFSR.  Among  the  aquifers  in  Siberia  and  the 
Soviet  Far  East,  61%  of  the  usable  groundwater 
was  in  sandy-gravel  formations  of  river  valleys, 
7%  in  artesian  basins  of  platforms,  29%  in  artesian 
basins  of  geosynclines,  and  3%  in  unfrozen  layers 
within  the  permafrost  (taliks).  Fresh  groundwater 
for  industrial  purposes  was  used  at  the  rate  of 
871.0  thousand  cu  m/day,  while  mineral  water  was 
used  at  the  rate  of  10.86  thousand  cu  m/day.  Fresh 
groundwater  for  use  in  industry  is  recommended 
together  with  expanded  research  to  augment 
mineral-water  supplies  for  therapeutic  application. 
(See  also  W72-10440)  (Josefson-USGS) 
W72- 10442 


IN 


HYDROGEOLOGY 
PROBLEMY 


Institut 


BASIC      PROBLEMS 

(OSNOVNYYE 

GIDROGEOLOGIIj, 

Moskovskii        Geologorazvedochnyi 

(USSR). 

For  primary  bibliographic  entry  see  Field  02F 

W72- 10443 


BASIC  PATTERNS  IN  THE  ACCUMULATION 
OF  IODINE,  BROMINE,  BORON,  STRONTIUM, 
POTASSIUM,  BARIUM  AND  OTHER  TRACE 
ELEMENTS  IN  DIFFERENT  TYPES  OF  INDUS- 
TRIAL WATER  (OSNOVNYYE  ZAKONOMER- 
NOSTI  NAKOPLENIYA  YODA,  BROMA, 
BORA,  STRONTSIYA,  K  ALIYA,  BARIYA  I 
DRUGIKH  MIKROELEMENTOV  V 

RAZLICHNYKH  TIPAKH  PROMYSHLEN- 
NYKH VOD), 

All-Union  Scientific  Research  Inst.  of 
Hydrogeology  and  Engineering  Geology,  Moscow 
(USSR). 

For  primary  bibliographic  entry  see  Field  02F. 
W72-10444 


THE    TYUMEN'    DEPOSIT    OF    INDUSTRIAL 
THERMAL  WATER  (TYUMENSKOYE 

MESTOROZHDENIYE       PROMYSHLENNYKH 
TERMAL'NYKH  VOD), 

Tyumenskii  Geologorazvedochnyi  Trest  (USSR). 
N.  V.  Mizinov,  L.  M.  Kravchenko,  V.  L. 
Nedochetova,  and  N.  P.  Lyadyuk. 
In:  Podzemnyye  vody  Sibiri  i  Dal'nego  Vostoka; 
'Nauka',  Moscow,  p  125-128,  1971.  1  fig. 

Descriptors:  'Hydrogeology,  'Structural  geology, 
'Water  types,  'Thermal  water,  'Industrial  water, 
Groundwater,  Water  temperature,  Water  chemis- 
try, Salts,  Halogens,  Gases,  Pressure,  Discharge 
(Water),  Specific  capacity,  Aquifers,  Boreholes, 
Exploration,  Investigations. 
Identifiers:  'USSR,  'Siberia,  'Tyumen'  Oblast, 
Mineralization. 


The  Tyumen'  industrial  thermal-groundwater 
deposit,  located  in  the  southwestern  part  of  the 
West  Siberian  Lowland  and  covering  more  than 
60,000  sq  km,  was  discovered  in  1956-57  and  in- 
vestigated in  1961-64.  In  size  and  volume  of  indus- 
trial water,  the  deposit  is  the  largest  in  the  USSR. 
Prospecting  for  industrial-water  supplies  at  the 
Tobol'skaya  and  Cherkashinskaya  boreholes  is 
complete  but  is  continuing  in  the  Sergeyevskaya 
are  70  km  north  of  Tobol'sk.  A  number  of  promis- 
ing areas  in  the  deposit  are  being  designated  for 
exploratory  work.  Basic  characteristics  of  the 
deposit's  geological  structure  are  examined  in  con- 
junction with  problems  dealing  with  water  content 
of  the  principal  aquifer  in  the  region  and  the 
chemical  composition,  gas  saturation,  and  tem- 
perature conditions  of  the  groundwater.  (See  also 
W72-10440)  (Josefson-USGS) 
W72-10445 


MINERAL  WATERS  OF  THE  SIBERIAN  PLAT- 
FORM (MINERAL'NYYE  VODY  SIBIRSKOY 
PLATFORMY), 

For  primary  bibliographic  entry  see  Field  02F. 
W72-10446 


MINERAL  WATERS  IN  THE  NORTHWESTERN 
PART  OF  THE  KANSK  ARTESIAN  BASIN 
(MINERAL'NYYE  VODY  SEVERO-ZAPADNOY 
CHASTI  KANSKOGO  ARTEZIANSKOGO  BAS- 

SEYNA), 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10447 


FORMATION  OF  THE  CHEMICAL  COMPOSI- 
TION   OF    WATERS    OF    SOME    MINERAL 
SPRINGS     IN     EASTERN     SAYAN     (O     FOR- 
MIROVANII      KHIMICHESKOGO      SOSTAVA 
VOD         NEKOTORYKH         MINERAL'NYKH 
ISTOCHNIKOV  VOSTOCHNOGO  SAYANA), 
Irkutskii  Gosudarstvennyi  Universitet  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-10448 


MINERAL  WATERS  OF  THE  CHITA  OBLAST 
(MINERAL'NYYE  VODY  CHITINSKOY 

OBLASTI), 

Chitinskoe  Geologicheskoe  Upravlenie  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72- 10449 


WATER  FOR  SOUTHERN  NEVADA:  PART  1, 

Montgomery  (James  M.)  Consulting  Engineers, 
Inc.,  Pasadena,  Calif. 

E.  L.  Kostjal,  F  K.  Duren,  and  A.  Morgner. 
Water  and  Sewage  Works,  May  1972,  p  106-117, 
Vol  1 19,  No  5,  May  1972. 5  fig,  2  tab,  8  ref. 

Descriptors:  'Water  resources  development, 
'Projections,  'Nevada,  'Water  supply,  'Water 
demand,  Surface  waters,  Groundwater,  Forecast- 
ing, Water  balance,  Hydrologic  budget.  Reviews, 
Evaluations,  Economic  feasibility,  Costs. 

Projection  of  water  use  trends  and  population 
growth  rates  in  Las  Vegas  indicate  that  a  water 
shortage  will  occur  near  the  turn  of  the  century. 
There  are  several  alternative  supplies  which  can 
be  developed.  Some  involve  transporting  water 
across  state  boundaries  and  consequently  cannot 
be  implemented  unilaterally  by  Navada.  Supplies 
located  in  Nevada  require  the  mining  of  ground- 
water. Developing  these  sources  will  increase 
water  cost  2.5  times  in  Las  Vegas.  If  intrastate 
plans  are  pursued,  non-economic  factors  must  be 
considered.  Farming  in  the  source  area  would  be 
severely  curtailed  because  agricultural  water 
rights  would  have  to  be  purchased.  In  addition, 
there  are  significant  environmental  problems, 
which  will  result  from  lowering  the  groundwater 
table,  that  must  be  considered.  (Woodard-USGS) 
W72-10471 
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IRRIGATION  DEVELOPMENT  IN  THE  CEN- 
TRAL BASIN  OF  THE  OGALLALA  FORMA- 
TION-THE  PAST  AND  THE  FUTURE, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of 
Agricultural  Economics;  and  Haile  Sellassie  I 
Univ.,  Alem  Maya  (Ethiopia).  Dept.  of  Agricul- 
tural Economics. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-I0516 


GEOTHERMAL  RESOURCES  IN  CALIFORNIA- 
--POTENTIALS  AND  PROBLEMS, 

California  Inst,  of  Tech.,  Pasadena.  Environmen- 
tal Quality  Lab. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-10550 


ANALYSIS  OF  THE  EFFECT  OF  POTENTIAL 
REACTOR  COOLING  PONDS  ON  THE  HAN- 
FORD  GROUNDWATER  SYSTEM, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10552 


THE  NITRATE  HAZARD  IN  WELL  WATER, 
WITH  SPECIAL  REFERENCE  TO  HOLT 
COUNTY, NEBRASKA, 

Geological  Survey,  Lincoln,  Nehr. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10591 


SEA  WATER  INTRUSION  EXTRACTION  BAR- 
RIER, 

California  State  Dept.  of  Water  Resources,  Los 

Angeles.  Southern  District. 

For  primary  bibliographic  entry  see  Field  08A. 

W72-10643 


WATER  RESOURCES  AT  MARINE  CORPS 
SUPPLY  CENTER,  BARSTOW,  CALIFORNIA 
FOR  THE  1971  FISCAL  YEAR, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  H.  Koehler. 

Geological  Survey  Open-file  Report,  February  8, 

1972. 18  p,  4  fig,  4  tab,  5  ref. 

Descriptors:  'Water  supply,  'Water  wells,  'Basic 
data  collections,  'Military  reservations,  'Califor- 
nia, Groundwater,  Aquifers,  Pumping, 
Withdrawal,  Water  yield.  Water  quality,  Chemical 
analysis,  Water  level  fluctuations,  Groundwater 
recharge. 

Identifiers:  'Marine  Corps  Supply  Center, 
Barstow  (Calif). 

Basic  data  collected  from  the  water  supply  for  the 
Marine  Corps  Supply  Center,  Barstow,  Calif.,  are 
presented  for  the  1971  fiscal  year.  The  water  is  ob- 
tained from  wells  in  the  unconsolidated  deposits  of 
the  Mojave  River  basin.  Recharge  to  the  deposits 
is  mainly  from  infiltration  of  streamflow  in  the 
Mojave  River.  The  water  level  in  wells  in  the  study 
area  declined  between  March  1970  and  April  1971. 
In  the  eastern  part  the  water  level  declined  an 
average  of  1 .8  feet.  In  the  western  part  the  decline 
averaged  4.6  feet.  The  total  pumpage  at  the  Marine 
Corps  Supply  Center  in  the  1 970  calendar  year  was 
1,854  acre-feet,  an  increase  of  about  240  acre-feet 
from  the  previous  year.  None  of  the  chemical  con- 
stituents in  the  water  samples  collected  in  1971 
from  the  Yermo  supply  wells  exceeded  limits  for 
drinking  water  recommended  by  the  U.S.  Public 
Health  Service  (1962).  However,  the  dissolved 
solids  in  each  of  four  samples  collected  from  the 
Nebo  supply  wells  ranged  from  554  to  862  mg/liter, 
exceeding  the  recommended  limit  of  500  mg/liter. 
(Woodard-USGS) 
W72-10645 


STEADY-STATE   WELL-FLOW   THEORY   FOR 
A  HORIZONTAL  CONFINED  AQUIFER  WITH 


ARBITRARY    CONDITIONS   ON   THE   OUTER 
BOUNDARY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-10647 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  REAGAN 
COUNTY,  TEXAS, 

Texas  Water  Development  Board,  Austin. 

D.  A.  Muller,  and  H.  E.  Couch. 

Texas   Water  Development   Board   Report    145, 

April  1972.  58  p,  3  fig,  2  tab. 

Descriptors:  'Groundwater,  'Water  wells,  'Basic 
data  collections,  'Chemical  analysis,  'Texas, 
Water  quality,  Well  data,  Water  levels,  Maps, 
Sites,  Locating,  Aquifers,  Water  users. 
Identifiers:  'Reagan  County  (Tex),  Well  invento- 
ries. 

Groundwater  data  collected  in  Reagan  County, 
Texas,  in  1966  are  tabulated.  Reagan  County  is 
located  in  the  southwestern  part  of  Texas  in  the 
physiographic  province  known  as  the  Edwards 
Plateau;  covers  an  area  of  1,133  square  miles;  and 
ranges  in  elevation  from  approximately  2,400  to 
2,900  feet  above  mean  sea  level.  Public  officials, 
landowners,  and  lessees  were  contacted  to  obtain 
basic  information  on  the  well  location,  depth,  and 
water  use,  such  as  domestic,  livestock,  irrigation, 
industrial,  or  public  supply.  Each  well  was  visited, 
if  possible,  to  measure  the  static  water  level,  and 
water  samples  from  representative  wells  were  col- 
lected for  chemical  analysis.  Locations  of  wells 
were  ascertained  by  aerial  photographs.  There 
were  812  water  wells  inventoried  and  277  water 
samples  collected  for  chemical  analysis.  Selected 
basic  data  from  previously  published  groundwater 
reports  and  other  sources  have  been  included  for 
comparison  and  continuity.  The  sources  of  these 
data  are  listed.  (Woodard-USGS) 
W72-10649 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  IRION  COUN- 
TY, TEXAS, 

Texas  Water  Development  Board,  Austin. 

J.  R.  Pool. 

Texas    Water   Development    Board    Report    146, 

April  1972.  38  p,  3  fig,  2  tab. 

Descriptors:  'Groundwater,  'Water  wells,  'Basic 
data    collections,    'Chemical    analysis,    'Texas, 
Water  quality.   Well   data,   Water  levels,   Maps, 
Sites,  Locating,  Aquifers,  Water  users. 
Identifiers:  'Irion  County  (Tex),  Well  inventories. 

Groundwater  data  collected  in  Irion  County  during 
intermittent  periods  from  March  1966  to  Sep- 
tember 1968  are  tabulated.  Historical  records  per- 
tinent to  this  investigation  also  are  included.  Irion 
County  is  located  in  the  west-central  part  of  Texas 
on  the  northeast  edge  of  the  physiographic 
province  known  as  the  Edwards  Plateau;  covers 
an  area  of  1,073  square  miles;  and  ranges  in  eleva- 
tion from  approximately  2,000  to  2,700  feet  above 
mean  sea  level.  Public  officials,  landowners,  and 
lessees  were  contacted  to  obtain  basic  information 
on  the  well  location,  depth,  and  water  use,  such  as 
domestic,  livestock,  irrigation,  industrial,  or 
public  supply.  Each  well  was  visited,  if  possible, 
to  measure  the  static  water  level,  and  water  sam- 
ples from  representative  wells  were  collected  for 
chemical  analysis.  Locations  of  wells  were  ascer- 
tained by  aerial  photographs.  A  total  of  474  wells 
and  4  springs  were  inventoried,  and  201  water 
samples  were  collected  for  chemical  analysis. 
(Woodard-USGS) 
W 72- 10650 


HORIZONTAL    WATER    WELLS    (GORIZON- 
TAL'NYYE  VODOZABORNYYE  SKVAZHINY), 

For  primary  bibliographic  entry  see  Field  08A. 
W72-10656 


DEVELOPMENT  OF  PRESSURE  IN  GROUND- 
WATER HORIZONS  CAUSED  BY  STORAGE  IN 
LARGE  RESERVOIRS  (RAZVITIYE  PODPORA 
V  GORIZONTAKH  NAPORNYKH  VOD  PRI 
SOZDANII  KRUPNYKH  VODOK- 

HRANILISHCH), 
AU-Union  Research  Inst,  of  Marine  Geology  and 
Geophysics,  Riga  (USSR). 
For  primary  bibliographic  entry  see  Field  02F. 
W72-10658 


GROUND  WATER  IN  THE  TERESINA-CAMPO 
MAIOR  AREA,  PIAUI,  BRAZIL, 

Geological  Survey,  Washington,  DC 

H.  G.  Rodis,  and  E.  F.  Suszczynski. 

Available  from   GPO,  Washington,  DC.  20242. 

Price    $0.30.    Geological    Survey    Water-Supply 

Paper  1663-G,  1972. 2  fig,  1  plate,  4  tab,  25  ref. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Data  collections,  Basic  data  col- 
lections, South  America,  Hydrogeology,  Water 
yield,  Aquifer  characteristics,  Withdrawal,  Water 
quality. 
Identifiers:  'Teresina  (Brazil),  'Brazil. 

The  Teresina-Campo  Maior  area  lies  in  a  present!- 
developing  farming  and  grazing  region  near  the 
margin  of  drought-prone  northeast  Brazil.  Ir 
rigated  fanning  offers  the  best  potential  for 
economic  development.  The  climate  is  hot  anc 
humid  most  of  the  year  but  with  distinct  wet  anc 
dry  seasons.  Temperature  extremes  range  from  2( 
deg  C  to  39  deg  C  and  the  annual  rainfall  average 
1,200  millimeters.  The  area's  groundwater  reser 
voir  is  contained  chiefly  in  sandstone  aquifers  o 
six  westward-dipping  sedimentary  rock  forma 
lions.  There  are  in  the  report  area  about  200  driller 
wells  most  of  which  are  pumped  with  power 
driven  engines.  The  wells  range  from  40  to  500  me 
ters  deep  but  most  do  not  exceed  150  meters,  am 
practically  all  are  completed  without  casing 
Yields  range  from  500  liters  per  day  for  6-inch 
diameter  domestic  wells  to  240,000  liters  per  hou 
for  10-inch  high-capacity  municipal  wells.  The  cur 
rent  annual  withdrawal  from  the  principal  aquifer 
is  approximately  5  million  cubic  meters  of  whic 
almost  half  is  used  for  municipal  supply  and  th 
rest  for  rural  household  and  irrigation  uses.  Addi 
tional  water  for  public  supply  is  available  fror 
aquifers  now  being  pumped,  and  larger  yield 
probably  could  be  obtained  from  rural  well 
designed  to  take  full  advantage  of  the  aquifer.  Th 
chemical  quality  of  the  water  is  well  within  the  a< 
cepted  limits  of  mineral  concentration  for  mo; 
uses.  The  current  annual  withdrawal  from  the  prir 
cipal  aquifers  is  less  than  0.0025%  of  a  conserv, 
tive  estimate  of  annual  replenishment  from  raw 
fall.  (Knapp-USGS) 
W72-10727 


PRELIMINARY  HYDROGEOLOGIC  Al 
PRAISAL  OF  NITRATE  IN  GROUND  WATE 
AND  STREAMS,  SOUTHERN  NASSAU  COW 
TY,  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10734 


TRAVEL  OF  POLLUTION-INDICATOR  BA( 
TERIA  THROUGH  THE  MAGOTHY  AQUIFEI 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10735 


MICROBIOLOGICAL  ASPECTS  OF  GROUNI 
-WATER  RECHARGE-INJECTION  OF  P 
RIFIED  CHLORINATED  SEWAGE  EFFLUENT 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10736 


CORROSION  OF  WELL-CASING  AND  SCREI 
METALS  IN  WATER  FROM  THE  MAGOTF 
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LQUIFER  AND  IN  INJECTED  RECLAIMED 
WATER,  BAY  PARK,  LONG  ISLAND,  NEW 
(ORK, 

Geological  Survey,  Mineola,  N.Y. 

?or  primary  bibliographic  entry  see  Field  05B. 

¥72-10737 


ECONOMIC  OPTIMIZATION  OF  A  SINGLE- 
CELL  AQUIFER, 

Washington  Univ.,  Seattle.  Dept.  of  Economics. 
i.  Brown,  Jr.,  and  R.  Deacon. 
Water  Resources  Research,  Vol.  8,  No.  3,  p  557- 
64,  June,  1972.  3  fig,  12ref. 

lescriptors:  *Water  quality,  'Water  treatment, 
Aquifers,  Surface  waters,  Artificial  recharge, 
/ater  table,  Algorithms,  Mathematical  models, 
Ipimization,  Net  profit,  Systems  analysis, 
iroundwater  availability,  Surface  water  availabili- 

I- 

ientifiers:  Groundwater  management,  Ground- 
'ater  withdrawal,  Groundwater  consumption, 
umping  tax,  Lift  levels. 

Iptimal  economic  use  of  an  aquifer  of  over  time  is 
nalyzed  under  conditions  of  economic  growth,  in- 
quality  of  groundwater  withdrawal  and  consump- 
on,  and  availability  of  surface  water  and  artificial 
scharge;  the  value  of  an  aquifer  as  a  natural  water 
uality  treatment  facility  is  derived.  These  condi- 
ons  are  discussed  in  depth  and  presented  ex- 
licitly  as  four  subject  areas  that  have  hitherto 
emained  unexplored.  The  stage  is  set  with  a  sim- 
le  nonstochastic  groundwater  model  using  op- 
mal  control;  equations  are  plentiful  throughout 
lie  study.  Discussed  are  optimal  lift  levels  and 
umping  tax  for  a  groundwater  basin  charac- 
srized  by  simple  growth  of  the  net  benefits  of 
rater.  Second,  the  model  makes  explicit  the  im- 
ortant  distincition  between  groundwater  use  and 
onsumption:  Groundwater  users  with  different 
ates  of  return  flow  should  pay  different  pumping 
ix  rates  because  they  borrow  different  amounts 
if  captial.  Third,  it  is  shown  that  introducing  sur- 
ace  waters  or  artificial  recharge  replenishment 
aises  the  water  table  and  lowers  the  pumping  tax. 
Ind  fourth,  and  explicit  distinction  is  made 
letween  water  quantity  and  water  quality  that  per- 
nits  the  determination  of  the  value  of  a  ground- 
water basin  as  a  natural  water  quality  treatment 
acility.  (Bell-Cornell) 
V72- 10783 


)EVELOPMENT   AND   DEMONSTRATION   OF 
-OW-LEVEL  DRIFT  INSTRUMENTATION, 

environmental  Systems  Corp.,  Knoxville,  Tenn. 
"or  primary  bibliographic  entry  see  Field  05G. 
V72-10818 


EVALUATION    OF    SALT    WATER    DISPOSAL 
NTO  POTENTIAL  GROUND-WATER 

(■SOURCES, 

Oklahoma  Corp.,  Commission,  Oklahoma  City. 
;or  primary  bibliographic  entry  see  Field  05B. 
V72- 10895 


SUBSURFACE  HYDRAULICS  IN  THE  AREA  OF 
rHE  GILA  RIVER  PHREATOPHYTE  PRO- 
JECT, GRAHAM  COUNTY,  ARIZONA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W72- 10898 


GEOLOGY  AND  GROUND  WATER  OF  THE 
MOLALLA-SALEM,  SLOPE  AREA, 

NORTHERN  WILLAMETTE  VALLEY, 

OREGON, 

Geological  Survey,  Washington,  D.C. 
E.R.Hampton. 

Available  from  GPO,  Washington,  DC  20402-Price 
55.25  (includes  plates).  Geological  Survey  Water- 
Supply  Paper  1997,  1972.  83  p,  15  fig,  2  plate,  II 
tab,  23  ref . 


Descriptors:  'Hydrogeology,  'Oregon,  'Water 
resources  development,  Aquifer  characteristics, 
Water  yield,  Water  levels,  Data  collections, 
Aquifers,  Water  level  fluctuations,  Water  balance. 
Identifiers:  'Willamette  Valley  (Oreg). 

The  Molalla-Salem  Slope  area  of  the  Northern 
Willamette  Valley,  Oregon,  includes  the  lower 
foothills  of  the  Cascade  Range  and  a  narrow  strip 
of  valley  plain  of  the  Willamette  Valley.  Annual 
precipitation  on  the  area  ranges  from  about  40 
inches  in  the  valley  plain  to  about  80  inches  in  the 
foothills.  Volcanic  and  sedimentary  rock  units  ex- 
posed in  the  foothills  range  in  age  from  Oligocene 
to  Holocene.  Most  of  these  units  have  been 
penetrated  by  wells  in  the  valley-plain  area,  where 
the  older  units  are  overlain  by  the  Willamette  Silt 
and  alluvial  deposits.  The  older  units  of  a  given 
rock  type  generally  are  less  permeable  than  the 
younger.  In  general,  water  levels  in  wells  in  the 
area  fluctuate  seasonally.  Groundwater  occurs 
under  perched,  confined,  and  unconfined  condi- 
tions, and  at  most  places  supplies  of  water 
adequate  for  domestic  and  stock  use  can  be  ob- 
tained from  wells  less  than  400  feet  deep.  Chemi- 
cal quality  of  all  water  is  generally  excellent  and 
within  desirable  ranges  of  hardness  and  salinity  for 
public  supply,  industrial,  and  irrigation  uses. 
Recharge  to  the  groundwater  body  beneath  the 
valley  plain  is  estimated  to  be  180,000  acre-feet. 
Water  levels  recover  each  year  to  the  level  of  the 
previous  year.  The  quantity  of  groundwater  availa- 
ble for  use  on  a  sustained  annual  basis  far  exceeds 
the  12,000  acre-feet  pumped  for  all  uses  in  1966. 
(Knapp-USGS) 
W72-10899 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
BLUE  CREEK  VALLEY  AREA,  BOX  ELDER 
COUNTY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

E.  L.  Bolke,  and  D.  Price. 

Utah  Department  of  Natural  Resources,  Salt  Lake 

City,  Technical  Publication  No  37,  1972.  38  p,  5 

fig,  1  plate,  6  tab,  15  ref.  append. 

Descriptors:  'Hydrologic  data,  'Basic  data  collec- 
tions, 'Surface  waters,  'Groundwater,  'Utah, 
Water  resources,  Precipitation  (Atmospheric), 
Aquifers,  Water  wells,  Water  yield,  Withdrawal, 
Pumping,  Irrigation,  Groundwater  recharge, 
Geology,  Valleys,  Mountains,  Water  quality, 
Chemical  analysis,  Streamflow,  Evapotranspira- 
tion,  Water  level  fluctuations,  Water  balance. 
Identifiers:  'Blue  Creek  Valley  (Utah),  'Box 
Elder  County  (Utah). 

The  Blue  Creek  Valley  area  includes  about  250 
square  miles  in  a  seminarid,  sparsely  populated 
section  of  northwestern  Utah.  Normal  annual 
precipitation  in  the  area  ranges  from  about  15 
inches  on  the  valley  floor  to  slightly  more  than  20 
inches  in  the  mountains  and  totals  about  184,000 
acre-feet.  Surface  runoff  is  about  2,200  acre-feet 
per  year.  Average  annual  groundwater  recharge 
and  discharge  are  estimated  to  be  about  14,000 
acre-feet  each.  The  largest  developed  water  supply 
is  from  Blue  Springs.  The  water  is  impounded  in 
Blue  Creek  Reservoir  and  is  used  for  irrigation. 
The  discharge  of  Blue  Springs  is  about  7,200  acre- 
feet  per  year.  The  principal  chemical  types  of 
water  in  the  area  are  calcium-magnesium  chloride 
and  sodium  chloride.  Concentrations  of  dissolved 
solids  in  the  water  range  from  less  than  600  milli- 
grams per  liter  in  some  wells  and  mountain  springs 
to  about  8,000  mg/liter  in  the  lower  Blue  Creek. 
Most  of  the  water  contains  one  or  more  dissolved 
constituents  that  exceed  the  recommended  max- 
imum allowable  limits  set  by  the  U.S.  Public 
Health  Service  for  drinking  water,  but  most  of  the 
water  is  acceptable  for  stock  use.  Water  from  Blue 
Springs  is  used  for  irrigation,  although  both  the 
sodium  hazard  and  salinity  hazard  are  very  high. 
(Woodard-USGS) 
W  72- 10900 


GROUND-WATER  RESOURCES  OF  THE 
YUCCA  VALLEY-JOSHUA  TREE  AREA,  SAN 
BERNARDINO  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

R.  E.  Lewis. 

Geological  Survey  Open-file  Report,  March  24, 

1972.51  p,  15  fig,  8  tab,  33  ref. 

Descriptors:  'Groundwater  resources,  'Aquifer 
characteristics,  'Water  yield,  'Water  demand, 
•California,  Projections,  Groundwater  recharge, 
Water  supply,  Water  wells,  Withdrawal, 
Hydrologic  data,  Reviews,  Imported  water,  Water 
quality,  Hydrogeology,  Water  storage. 
Identifiers:  'San  Bernardino  County  (Calif), 
'Yucca  Valley  (Calif),  'Joshua  Tree  area  (Calif). 

The  southeastern  part  of  the  Mojave  Water  Agen- 
cy area  comprises  about  600  square  miles  in  San 
Bernardino  County,  California.  Groundwater 
recharge  into  the  area  is  almost  exclusively  from 
precipitation  in  the  San  Bernardino  and  Little  San 
Bernardino  Mountains.  About  500  acre-feet  per 
year  of  recharge  enters  the  western  part  of  the 
area  as  underflow  through  Pipes  Wash.  Little 
direct  recharge  occurs  as  a  result  of  precipitation 
directly  on  the  unconsolidated  deposits.  Presently 
about  11,000  persons  reside  in  the  area  and  current 
gross  pumpage  is  about  1,600  acre-feet  annually. 
By  the  year  2000  the  population  is  estimated  to  be 
62,000  and  annual  gross  pumpage  is  expected  to  be 
nearly  11,000  acre-feet.  If  imported  water  from 
northern  California  is  not  available  before  about 
1990,  additional  local  supplies  will  have  to  be 
developed,  possibly  in  the  adjacent  Pipes  subbasin 
to  the  north.  Groundwater  in  the  southern  part  of 
the  study  area  generally  contains  less  than  250 
mg/liter  dissolved  solids  and  1.0  mg/liter  fluoride. 
A  general  degradation  of  groundwater  quality  oc- 
curs northward  toward  the  dry  lakes  where  the 
concentrations  of  dissolved  solids  and  fluoride  ap- 
proach 2,000  and  5.0  mg/liter,  respectively. 
(Woodard-USGS) 
W72-11070 


GROUND-WATER   CONTAMINATION-AN   EX- 
PLANATION OF  ITS  CAUSES  AND  EFFECTS. 

Geraghty  and  Miller,  Port  Washington,  N.Y. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-11072 


HYDROGEOLOGIC    DATA    FOR    THE 
NORTHERN  HIGH  PLAINS  OF  COLORADO, 

Geological  Survey,  Lakewood,  Colo. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11080 


GROUNDWATER        IN        POLK        COUNTY, 
NEBRASKA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11081 


AVAILABILITY  AND  QUALITY  OF  GROUND- 
WATER IN  THE  ASHLAND  QUADRANGLE, 
JACKSON  COUNTY,  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11082 


RECHARGE  OF  TURBID  WATER  TO  THE 
OGALLALA  AQUIFER  THROUGH  A  DUAL-PU- 
RPOSE WELL, 

Southwestern  Great  Plains  Research  Center, 
Bushland,  Tex. 

A.  D.  Schneider,  O.  R.  Jones,  and  D.  C.  Signor. 
Texas   Agricultural   Experiment   Station   Miscel- 
laneous Paper  MP-1001,  Texas  A  and  MUniversi- 
ty,  August  1971. 10  p,  6  fig,  3  tab,  13  ref. 

Descriptors:  'Artificial  recharge,  'Playas,  'Texas, 
•Recharge  wells,  'Turbidity,  Conjunctive  use,  In- 
jection wells,  Water  quality,  Aquifer  charac- 
teristics, Hydrogeology,  Aquifer  testing,  Water 
yield,  Permeability. 
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Identifiers:  'Ogallala  aquifer  (Tex). 

The  use  of  irrigation  wells  for  artificial  ground- 
water recharge  is  proposed  as  a  method  for  con- 
serving runoff  water  in  playa  lakes  that  is  other- 
wise lost  to  evaporation.  To  test  this  procedure,  a 
gravel-packed,  dual-purpose  well  was  completed 
in  an  area  where  the  Ogallala  Formation  is  thin  and 
heterogeneous  and  consists  mainly  of  sand  and 
fine  gravel  with  some  silt  and  clay.  During  a  21- 
hour  recharge  test,  turbid  playa  water  containing 
an  average  of  600  ppm  suspended  solids  was  in- 
jected at  150  gpm.  Immediately  after  recharging 
ended,  the  well  was  pumped  and  surged  for  2.1 
hours  in  an  attempt  to  remove  the  injected  silt  and 
clay.  The  silt  and  clay  recovery  was  only  20  per- 
cent, and  the  short  interval  of  recharging  reduced 
the  specific  capacity  of  the  well  from  6.0  to  3.8 
gpm/ft.  The  specific  capacity  recovered  to  4.8 
gpm/ft,  partially  because  natural  recharge  in- 
creased the  thickness  of  the  saturated  formation 
by  7  feet.  However,  pumping  for  9  days  did  not  in- 
crease the  specific  capacity.  Without  clarification, 
the  playa  water  is  best  suited  for  methods  of 
groundwater  recharge  in  which  sediment-laden 
water  is  acceptable.  (Knapp-USGS) 
W72-11084 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


CHANGES  IN  STREAMFLOW  FOLLOWING 
PARTIAL  CLEARCUTTING  ON  A  FORESTED 
WATERSHED, 

Pennsylvania    Agricultural    Experiment    Station, 

University  Park. 

J.  A.  Lynch,  and  W.  E.  Sopper. 

Research  Briefs,  Pennsylvania  State  University 

School  of  Forest  Resources,  Vol  4,  No  1,  p  8-11, 

Spring  1970.  OWRR  A-006-PA  (17). 

Descriptors:  'Forest  watersheds,  'Clear-cutting, 
•Streamflow,  'Water  yield,  'Pennsylvania,  Water 
quality,  Water  temperature,  Turbidity,  Environ- 
mental effects.  Watershed  management.  Runoff, 
Forest  management. 
Identifiers:  Streamflow  changes. 

Three  small  forested  watersheds  in  Pennsylvania 
were  calibrated  to  determine  the  relationship 
between  the  water  regimens  in  undisturbed  forest 
conditions  for  8  years.  Following  this  calibration 
period,  21.3  acres  of  the  lower  one-third  of  Lead- 
ing Ridge  Watershed  Two  (106  acres)  was  clearcut 
during  January  to  April  1967.  This  clearcut  was 
made  to  determine  the  effects  of  a  partial  removal 
of  a  forest  cover  on  water  yield  and  quality. 
Average  monthly  maximum  water  temperatures 
during  June,  July,  and  August  increased  an 
average  of  6  F  (62F  to  68  F)  while  average  monthly 
water  temperatures  increased  an  average  of  4  F  (59 
F  to  63  F).  Minimum  water  temperatures  showed 
little  change.  An  increase  in  annual  water  yield  of 
2.7  area-inches  resulted  during  the  first  year  fol- 
lowing logging  (May  1,  1967  to  April  30,  1968). 
Clearcutting  had  a  variable  effect  on  instantaneous 
peak  flows  above  10  cubic  feet  per  second  per 
square  mile.  Significant  increases  in  maximum 
peaks  (approximately  50%)  were  observed  for  8 
out  of  20  storms.  All  of  these  significant  peaks  oc- 
curred during  the  growing  season  and  did  not 
represent  any  potential  flood  threat.  (Woodard- 
USGS) 
W72-10630 


MOUTERE,  IHD  EXPERIMENTAL  BASIN  NO. 
8,  1970. 

New  Zealand  Ministry  of  Works  Hydrological 
Research  Annual  Report  No.  20,  1971. 18  p,  9  fig,  5 
tab,  7  ref ,  append. 

Descriptors:  'Soil-water-plant  relationships,  'Ru- 
noff, 'Water  yield,  'Sediment  transport.  Vegeta- 
tion,   Rainfall,    Storms,    Land    use.    Pastures, 


Livestock,  Hydrologic  data.  Data  collections,  'In- 
ternational    Hydrological     Decade,     Watershed 
management.     Water     resources     development. 
Water  balance,  'Networks. 
Identifiers:  'New  Zealand,  'Moutere  basin. 

Under  the  auspices  of  the  International  Hydrologi- 
cal Decade  the  Ministry  of  Works  is  establishing  a 
network  of  experimental  basins  to  study  the 
hydrological  characteristics  of  important  soil  and 
vegetation  complexes  of  New  Zealand.  This  is  the 
fifth  annual  research  report  for  Moutere.  Develop- 
ment of  gorse-covered  catchments  to  cultivation 
doubled  the  total  annual  water  yield.  Peak 
discharges  increased  especially  for  storms  produc- 
ing flood  flows  in  the  medium  range  (1  mm/h).  In- 
dividual hydrograph  studies  indicated  increases  in 
runoff  up  to  first  peak,  and  decreases  in  surface 
detention.  Time  of  overland  flow  after  peak 
decreased  from  25  to  14  minutes.  Following  burn- 
ing of  the  gorse  and  before  line  dozing  for  forestry 
preparation,  sediment  samples  were  taken  during  a 
number  of  storm  events  to  determine  the  'before' 
sediment  discharge  rating  curve.  Two  differing  rat- 
ing curves,  one  for  increasing  stage  and  one  for 
decreasing  stage,  were  obtained  for  the  'after' 
condition.  (Woodard-USGS) 
W72-10653 


SEDIMENT  YIELDS  OF  URBAN  CONSTRUC- 
TION SOURCES,  MONTGOMERY  COUNTY, 
MARYLAND, 

Geological  Survey,  Parkville,  Md. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-10719 


CONCEPTUAL   HYDROLOGIC   MODELS  FOR 
URBANIZING  BASINS, 

Purdue  Univ.,  Lafayette,  Ind.  School  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02A. 
W 72- 10723 


POPULATION  DENSITY  AS  AN  INDIRECT  IN- 
DICATOR OF  URBAN  AND  SUBURBAN  LAND- 
SURFACE  MODIFICATIONS, 
Geological  Survey,  Trenton,  N.J. 
S.J.  Stankowski. 

Prof.  Paper  800-B  available  from  GPO,  Washing- 
ton, D  C  20402  -  Price  $2.25.  In:  Geological  Sur- 
vey Research  1972,  Chapter  B;  U  S  Geological 
Survey  Professional  Paper  800-B,  p  B219-B224, 
1972.  2  fig,  2  tab,  Href. 

Descriptors:     'Urban    hydrology,     'Land     use, 
'Rainfall-runoff  relationships,   'Peak  discharge, 
'Population,     Urban     mapping,     Urbanization, 
Urban  runoff,  Storm  runoff,  Suburban  areas. 
Identifiers:     'Population     density,     'Impervious 


A  new  method  was  developed  for  determining  a 
quantitative  index  of  urban  and  suburban  land-use 
characteristics  for  application  in  regional  water- 
resources  analyses.  Population  density  is  the  only 
independent  variable  needed  to  estimate  empiri- 
cally the  proportion  of  impervious  area  resulting 
from  urban  and  suburban  development.  This  for- 
mulation is  based  on  correlations  between  popula- 
tion density  and  the  proportions  of  land  area  in 
each  of  six  urban  and  suburban  land-use  catego- 
ries. The  proportions  of  land  use  are  weighted  by 
the  average  percentage  of  impervious  area  found 
in  each  land-use  category.  The  method  is  illus- 
trated using  county  land-use  and  population-densi- 
ty data  for  New  Jersey.  The  procedure,  though 
limited  by  the  averaging  process,  is  an  inexpensive 
and  rapid  technique  for  generating  quantitative  in- 
dices of  land-surface  development  for  use  in 
preliminary  and  general  hydrologic  studies  and 
projections.  (Knapp-USGS) 
W72-10733 


WATER  YIELD  INCREASED  FROM  PARTIAL 
CLEARCUTTING  OF  FORESTED 

WATERSHED, 

Pennsylvania  State  Univ.,  University  Park.  Coll. 

of  Agriculture. 

J.  A.  Lynch,  and  W.  E.  Sopper. 

Science  in  Agriculture,  Vol  17,  No  3,  p  8-9,  Spring 

1970. 8  fig.  OWRR  A-006-PA  (20). 

Descriptors:  'Forest  watersheds,  'Clear-cutting, 
'Water  yield,  'Vegetation  effects,  'Pennsylvania, 
Water  quality,  Turbidity,  Erosion,  Sediment  trans- 
port. Runoff,  Streamflow,  Water  temperature. 
Small  watersheds,  Watershed  management. 
Identifiers:  Logging  (Timber). 

The  effects  of  partial  removal  of  vegetative  cover 
on  a  forested  watershed  in  central  Pennsylvania 
are  presented.  For  8  years,  streamflow  on  3  small 
adjacent  forested  watersheds  was  measured  to 
determine  the  relationships  between  the  water  pat- 
terns in  an  undisturbed  forest  condition.  Following 
this  calibration  period,  21.3  acres  of  the  lower  one- 
third  of  the  watershed,  which  occupies  106  acres, 
was  clearcut  during  the  period  January  to  April, 
1967.  Average  monthly  maximum  water  tempera- 
tures during  June,  July,  and  August  increased  an 
average  of  6  deg  F  (62  deg  F  to  68  deg  F). 
Minimum  water  temperatures  showed  little 
change.  Only  8  of  a  total  of  23  storm  and  non- 
storm  turbidity  samples  collected  during  con- 
trolled logging  exceeded  25  ppm,  the  limit  for 
drinkable  water.  An  annual  water  yield  of  2.7 
inches  occurred  for  the  106  acre  watershed  during 
the  first  year  following  logging.  Most  of  thin  in- 
crease, 2.3  area  inches,  occurred  during  the  grow- 
ing season— particularly  July,  August,  and  Sep- 
tember. It  represents  an  increase  of  nearly  7  mil- 
lion gallons  of  water  during  the  time  when  the  de- 
mand for  water  is  greatest  and  the  supply  lowest. 
(Woodard-USGS) 
W72-11073 

4D.  Watershed  Protection 


SOURCES  OF  STREAMFLOW  IN  A  SMALL 
HIGH  COUNTRY  CATCHMENT  IN  CANTER- 
BURY, NEW  ZEALAND, 

Forest  and  Range  Experiment  Station,  Rangiora 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  02E. 

W72-10473 


ENGINEERING  METHODS  OF  CALCULATING 
AND  FORECASTING  WATER  EROSION  (INZ- 
HENERNYYE  METODY  RASCHETA  I  PROG 
NOZA  VODNOY  EROZII), 

For  primary  bibliographic  entry  see  Field  02J. 
W72-10655 


SEDIMENT  CONTROL  METHODS:  B.  STREAM 
CHANNELS. 

American  Society  of  Civil  Engineers,  New  York. 

Hydraulics  Div. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10722 


METHOD  AND  MEANS  FOR  PLACING  ARTIFI- 
CIAL SEAWEED, 

K.W.Edwards. 

U.  S.  Patent  No.  3,648,464,  4  p,  2  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  Slates  Patent  Office, 
Vol.  896,  No.  2,  p.  470,  March  14, 1972. 

Descriptors:  'Patents,  Beaches,  'Erosion  control, 
Sediment  transport,  'Beach  erosion.  Shore  pro- 
tection. 
Identifiers:  'Seaweed,  'Artificial  seaweed. 

A  method  is  described  for  anchoring  artificial 
seaweed  to  a  particulate  floor  underneath  a  body 
of  water.  The  lower  end  of  a  fluid  conduit  is  con- 
nected to  the  anchoring  body  of  seaweed.  These 
are  lowered  to  the  floor  forcing  the  fluid  through 
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the  conduit  for  discharge  under  the  anchoring 
body  to  displace  particulate  matter  from  beneath 
the  anchoring  body  thereby  generating  a  cavity 
into  which  the  anchoring  body  settles.  (Sinha- 
OEIS) 
W72-10769 


SOIL     EROSION     AND     ITS     CONTROL     BY 
FOREST  STRIPS  ALONG  GULLIES, 

V.M.Pavlov. 

(TR)  Novocherk  Inzh-Melior  Inst.  Vol  11,  No  5,  p 
78-86.  1969. 

Identifiers:   'Erosion  control,  'Forests,  Gullies, 
Forest  litter.  Permeability,  Runoff,  Soils,  USSR. 

Studies  were  made  of  the  water  permeability  of 
soil,  runoff  and  soil  erosion  by  water  in  erosion- 
control  forest  strips  and  on  adjacent  lands  in  the 
Rostov  Region.  Soils  under  the  forest  strips  pos- 
sessed the  highest  water  permeability  and  the  least 
runoff.  Removal  of  the  forest  litter  reduced  water 
permeability  of  soils  and  caused  a  sharp  increase 
in  runoff.-Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-11002 


SOIL  EROSION  AND  ITS  CONTROL  IN  THE 
CHERNIGOV  REGION, 

For  primary  bibliographic  entry  see  Field  03F. 
W72- 11003 
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REMOTE  MEASUREMENT  OF  POLLUTION. 

National  Aeronautics  and  Space  Administration, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  OSB. 

W72-10468 


CONCENTRATION  FACTORS  IN  THE 
AQUATIC  ENVIRONMENT, 

New  York  Univ.,  Medical  Center,  N.Y.  Inst,  of 

Environmental  Medicine. 

S.  M.  Jinks,  and  M.  Eisenbud. 

Radiation  Data  and  Reports,  Vol  13,  No  5,  p  243- 

247,  May  1972.  2  tab,  42  ref. 

Descriptors:  'Radiation,  'Radiochemical  analysis, 
'Aquatic  life,  Pollutant  identification,  Marine 
plants,  Freshwater  fish,  Marine  fish,  Water  pollu- 
tion sources,  Correlation  analysis,  Radioisotopes, 
Ecosystems,  Mollusks,  Crustaceans,  Ecology, 
Environmental  effects. 

Identifiers:  Radionuclides,  Conversion  factors. 
Aquatic  organisms. 

A  review  of  literature  in  which  concentration  fac- 
tors are  reported  for  the  principal  nuclides  in  fresh 
water  and  marine  organisms  indicates  wide  varia- 
bility. These  data  are  summarized  and  the  reason 
for  the  variability  is  discussed.  The  International 
Laboratory  of  Marine  Radioactivity  conducted  an 
intercalibration  study  which  compared  measure- 
ments by  44  different  laboratories  of  certain 
radionuclides  in  sea  water.  The  results  show  a 
wide  range  in  the  reported  values.  The  ratios  of 
minimum  to  maximum  in  the  reported  values  for 
each  nuclide  varied  from  3.5  for  strontium-90  to 
570  for  zirconium-niobium-95.  A  previous  inter- 
calibration study  conducted  on  an  international 
scale  has  revealed  a  similar  high  degree  of  varia- 
bility in  stable  element  analysis  by  neutron  activa- 
tion and  atomic  absorption  spectroscopy. 
(Woodard-USGS) 
W72-10472 


GENERAL  NATURE  OF  SOLUBLE  AND  PAR- 
TICULATE ORGANICS  IN  SEWAGE  AND 
SECONDARY  EFFLUENT, 

Geological    Survey,    Washington,    D.    C.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10478 


SULFATE-REDUCING  VIBRIONS  AND 

BIOLOGICAL  CORROSIONS,  (IN  FRENCH), 

Institut  Pasteur,  Lille  (France).  Laboratoire  d'- 
Hydrobiologie. 

A.  Marez,  E.  Tellier,  and  H.  Leclerc. 
Ann  Inst  Pasteur  Lille.  Vol  22,  p  137-176. 1971.  En- 
glish summary. 

Identifiers:  'Sulfur  bacteria,  Conduits,  'Corro- 
sion, Desulfovibrio,  Metal,  Vibrions,  Potable 
water. 

Properties  of  sulfate-reducing  bacteria  (including 
Desulfovibrio)  have  not  yet  been  studied  in  detail 
in  spite  of  their  great  importance.  Analysis  of 
water  emanating  from  different  origins  and  from 
metallic  conduits  was  performed  to  detect  the 
presence  of  microorganisms.  Natural  (drinking) 
waters  contained  sulfate-reducing  bacteria  which 
seemed  to  multiply  in  corroded  parts.  Bacteriologi- 
cal methods  for  further  investigations  of  these  or- 
ganisms are  described.— Copyright  1972,  Biological 
Abstracts,  Inc. 
W72- 10528 


FEEDLOT     WASTE     MANAGEMENT:     SOME 
SOLUTIONS  TO  THE  PROBLEM, 

Agricultural  Research  Service,  Lincoln,  Neb. 
For  primary  bibliographic  entry  see  Field  OSB. 
W72-10535 


TOTAL  ORGANIC  CARBON  DETERMINA- 
TIONS ON  SWINE  WASTE  EFFLUENTS, 

North  Carolina  State  Univ.,  Raleigh. 
J.  W.  D.  Robbins,  G.  J.  Kriz,  and  D.  H.  Howells. 
Paper  presented  at  the  1969  Winter  Meeting  Amer- 
ican Society  of  Agricultural  Engineering,  Chicago, 
Illinois,  December  9-12, 1969.  Paper  No.  69-928.  26 
p,9fig,  19  ref. 

Descriptors:  'Farm  wastes,  'Biochemical  oxygen 
demand,  Hogs,  Runoff,  Lagoons,  Confinement 
pens,  Hydrogen  ion  concentration.  Nitrates,  Am- 
monia, Bacteria,  Chemical  oxygen  demand, 
'Analytical  techniques. 
Identifiers:  'Total  Organic  Carbon,  Fresh  manure. 

Total  organic  carbon  measurements  (using  a 
Beckman  915TOC  analyzer)  were  made  on  swine 
waste  effluents  to  establish  a  rapid  and  accurate 
auxiliary  method  to  substitute  for  and/or  comple- 
ment the  BOD  test  for  determining  degradable  or- 
ganic contents  and/or  oxygen  demand  loadings. 
The  standard  BOD  test  has  very  limited  value  for 
characterizing  fresh  swine  waste  and  swine  waste 
lagoon  effluents  although  it  has  considerable  ap- 
plicability for  more  dilute  swine  wastes  in  land 
drainage.  Toxic  substances,  high  solids  contents, 
and/or  the  requirements  for  high  dilutions  in 
analyses  are  major  factors  in  this  regard.  The  TOC 
analysis  provides  a  convenient,  rapid,  and  de- 
pendable method  for  determining  the  amount  and 
strength  of  wastes  entering  streams  through  land 
runoff  from  swine  growing  operations.  While  the 
TOC  can  be  useful  in  characterizing  raw  swine 
waste  effluents,  its  utility  for  this  purpose  is 
presently  limited  by  difficulties  common  to  the 
standard  BOD  analysis.  If  a  satisfactory  relation- 
ship with  oxygen  demand  could  be  developed,  the 
TOC  test  would  be  a  better  pollution  parameter 
than  BOD.  Conjunctive  use  of  BOD  and  TOC 
parameters  can  be  useful  in  characterizing  swine 
wastes  and  wastewaters,  particularly  when  toxic 
materials  and  other  factors  limit  the  BOD  test.  The 
degree  of  BOD/  TOC  variability  is  one  indication 
of  wastewater  consistency  and  the  possible 
presence  of  toxic  materials.  Also,  the  BOD/TOC 
ratio  is  an  indication  of  the  ease  of  biodegradation 
and/or  the  degree  of  stabilization.  (Bundy-Iowa 
State) 


W72-10596 


TRACE       ELEMENTS       IN       THE       WATER 
RESOURCES  OF  CALIFORNIA, 

Soil  Science  and  Engineering,  Riverside,  Calif. 

G.R.Bradford. 

Hilgardia.  Vol  41,  No  3,  p  45-53. 1971. 

Identifiers:  'California,  'Trace  elements,  Water 

resources. 

Trace  element  concentration  ranges,  means,  medi- 
ans, and  number  of  positive  occurrences  are  listed 
for  383  water  samples  from  various  sources  in 
California.  Data  are  compared  to  accepted  public 
water  supply  and  irrigation  water  standards.  Mu- 
nicipal and  industrial  waste  water  and  water  ex- 
tracts from  Suisun  Bay  sediments  contained  the 
greatest  number  of  trace  elements  at  concentra- 
tions suggesting  likely  deleterious  effects  on 
aquatic  life.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10597 


A  TECHNIQUE  FOR  BIOASSAY  OF  FRESH- 
WATER, WITH  SPECIAL  REFERENCE  TO 
ALGAL  ECOLOGY, 

Freshwater    Biological    Association,    Ambleside 
(England).  Windermere  Lab.;  and  Polish  Academy 
of  Science,  Krakow.  Lab.  of  Water  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10619 


FATTY  ACID-CLAY  MINERAL  ASSOCIATION 
IN  ARTIFICIAL  AND  NATURAL  SEA  WATER 
SOLUTIONS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

P.  A.  Meyers,  and  J.  G.  Quinn. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  No  2, 

p  628-632,  February  1971.  1  fig,  1  tab,  5  ref.  NSF 

Grant  GH-99. 

Descriptors:  'Sediments,  'Clay  minerals,  'Mont- 
morillonite,  'Sea  water,  'Organic  acids,  Investiga- 
tions,   Analytical    techniques,    Chromatography, 
Clays. 
Identifiers:  'Fatty  acids. 

Many  kinds  of  organic  compounds  are  found  in 
marine  sediments.  The  occurrence  of  some  of 
these  compounds  probably  has  resulted  from  the 
association  of  organic  matter  in  sea  water  with  set- 
tling mineral  particles.  An  analytical  method  using 
gas  liquid  chromatography  was  developed  which 
provides  a  measure  of  the  amount  of  fatty  acid 
that  can  be  associated  with  montmorillonite  clay. 
Analysis  of  these  acids  associated  with  clay  iso- 
lated from  synthetic  and  natural  sea  water  systems 
shows  a  direct  relationship  between  the  amount  of 
acid  removed  from  solution  and  its  initial  concen- 
tration. (Woodard-USGS) 
W72-10638 


INFRARED  SPECTRA  OF  HUMIC  ACIDS  AND 
RELATED  SUBSTANCES, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

F.  J.  Stevenson,  and  K.  M.  Goh. 

Geochimica  et  Cosmochimica  Acta,  Vol  35,  No  2, 

p  471-483,  February  1971 . 7  fig,  1  tab,  28  ref. 

Descriptors:  'Soil  water,  'Decomposing  organic 
matter,  'Humic  acids,  'Chemical  analysis,  'Spec- 
trophotometry, Analytical  techniques,  Laboratory 
tests,  Fulvic  acids,  Chemical  reactions,  Environ- 
mental effects,  Soils. 

Identifiers:  Infrared  spectra,  Humification 
process. 

Humic  acid  and  related  substances  are  widely  dis- 
tributed in  terrestrial  soils,  natural  waters,  marine 
and  lake  sediments,  peat  bogs,  shales,  and  brown 
coals.  They  are  important  in  the  transportation  and 
enrichment  of  mineral  substances  in  sediments 
and  sedimentary  rocks.  Humic  and  fulvic  acids 
from  several  sources  were  separated  into  three 
spectral  types  depending  upon  their  infrared  ab- 
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sorption  characteristics.  Those  belonging  to  Type  I 
showed  equally  strongbands  at  1720  and  1600  cm, 
with  no  discernible  absorption  being  evident  at 
1640  cm.  A  distinguishing  characteristic  of  the 
preparations  giving  spectra  of  Type  II  was  a  very 
strong  1720  cm  band,  a  shoulder  at  1650  cm,  and 
the  absence  of  a  1600  cm  band.  The  preparations 
of  Type  III  showed  pronounced  bands  indicative 
of  proteins  and  carbohydrates.  Observed  spectral 
changes  in  the  1700-1600  cm  region  indicated  that 
the  humification  process  consisted,  in  part,  of  a 
loss  of  COOH  groups  and  a  change  in  the  environ- 
ment of  C  =  0  from  the  free  or  weakly  H-bonded 
state  to  strongly  chelated  forms.  (Woodard-USGS) 
W72-10640 


GEOCHEMISTRY  AND  ORIGIN  OF  FORMA- 
TION WATERS  IN  THE  WESTERN  CANADA 
SEDIMENTARY  BASIN-HI.  FACTORS  CON- 
TROLLING CHEMICAL  COMPOSITION, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  02F. 
W72-10642 


THE   USE  OF   FISH   MOVEMENT   PATTERNS 
TO  MONITOR  ZINC  IN  WATER, 

Virginia    Polytechnic     Inst,    and     State    Univ., 
Blacksburg.    Dept.    of    Biology;    and    Virginia 
Polytechnic   Inst,  and  State   Univ.,  Blacksburg. 
Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  0SB. 
W72- 10681 


TECHNIQUES   FOR   THE   VIROLOGICAL   EX- 
AMINATION OF  WATERS  AND  LIQUIDS, 

S.  Moro. 

G  Batteriol  Virol  Immunol  Ann  Osp  Maria  Vittoria 
Torino.  Vol.  63  No.  9/10  p  467-484.  1970. 
Identifiers:  Liquids,  Virology,   'Water  analysis. 
Analytical  techniques,  'Viruses. 

The  techniques  available  for  isolation  and  identifi- 
cation or  water-borne  viruses  are  reviewed.  The 
viruses  previously  observed  by  investigators  in 
water  samples  are  listed  according  to  type  and  to 
the  technique  used  for  identification. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72- 10682 


CHROMATE  POLLUTION  OF  WATER  -  DE- 
TECTION, EFFECTS,  AND  PREVENTION:  A 
BD3LIOGRAPHY, 

Oak  Ridge  National  Lab.,  Tenn. 

Available  from  NTIS,  as  ORNL  TM  3450,  $3.00 
paper  copy;  $0.95  microfiche.  Report  No.  ORNL- 
TM-3450,  Oct.  1971,  R.  Stemple  compiler,  18  p. 

Descriptors:  'Bibliographies,  'Water  pollution, 
•Water  pollution  sources,  'Water  quality,  'Indus- 
trial wastes,  Metals,  Documentation,  Toxicity, 
Water  pollution  effects,  Public  health,  Water  pu- 
rification, Toxins,  Economics,  Reclaimed  water. 
Identifiers:  Chromates. 

Although  the  chromates  are  less  toxic  to  animal 
life  than  other  metallic  salts  in  solution,  they  add 
to  the  total  pollution  of  the  world's  rivers  and 
streams.  The  value  of  the  recovery  of  the  chro- 
mates from  industrial  wastes  was  realized  years 
ago,  and  resulted  in  the  discovery  and  utilization 
of  new  and  more  efficient  methods  for  detection 
and  recovery,  thus  lessening  water  pollution  from 
this  source.  This  bibliography  brings  together  most 
of  the  literature  written  on  the  subject  from  1953 
through  the  first  few  months  of  1971.  (Houser- 
ORNL) 
W72- 10684 


PHENOL      POLLUTION      OF      WATER:      A 
BIBLIOGRAPHY. 

Oak  Ridge  National  Lab.,  Tenn. 


Available  from  NTIS,  as  ORNL-TM-3431,  $3.00 
paper  copy;  $0.95  microfiche.  Rept.  No.  ORNL- 
TM-3431,  Oct.  1971,  R.  M.  Stemple,  Compiler  13 
P- 

Descriptors:  'Bibliographies,  'Phenols,  'Water 
pollution,  'Water  pollution  sources,  'Water  pollu- 
tion effects,  Public  health,  Industrial  wastes,  Or- 
ganic compounds,  Chemicals,  Aromatic  com- 
pounds, Water  purification. 

The  phenols  which  pollute  water  do  not  occur 
naturally.  They  are  the  results  of  industrial 
processes,  so  they  are  easier  to  control  and 
remove.  They  impart  a  distinctive  unpleasant  odor 
and  taste  to  water,  and  detection  of  them  is  less 
complicated  than  other  pollutants.  This  bibliog- 
raphy brings  together  the  literature  on  phenol  pol- 
lution, detection,  control,  and  effects  on  aquatic 
life  over  the  period  1954  to  date.  The  arrangement 
is  alphabetically  by  author.  (Houser-ORNL) 
W72- 10685 


SENSITIVITY  PROBLEMS  IN  BIOLOGICAL 
AND  ENVIRONMENTAL  COUNTING, 

California  Univ.,  Livermore.  Lawrence  Radiation 
Lab. 

G.  A.  Armantrout,  A.  E.  Bradley,  and  P.  L.  Phelps. 
Available  from  NTIS  as  UCRL-73505  $3.00  in 
paper  copy,  $0.95  microfiche.  Report  No.  UCRL- 
73505,  October  1971 ,  25  p,  15  ref. 

Descriptors:  'Gamma  rays,  'Monitoring,  'En- 
vironment, Spectrometers,  Instrumentation, 
Technology,  Background  radiation. 

Resolution  of  Ge  (Li)  gamma-radiation  detectors 
about  1  cm  thick  is  generally  better  for  planar  than 
for  coaxial  geometry  at  detector  volume  less  than 
40  cubic  cm,  and  is  better  in  the  low-energy  region 
of  the  gamma  radiation  spectrum  at  larger  volume. 
It  is  unlikely  that  single  planar  detectors  of  greater 
than  40  cubic  cm  will  be  available  in  the  near  fu- 
ture; however  in  this  event  the  planar  geometry  for 
2  cm  thick  detectors  would  be  the  more  favorable 
for  all  applications.  (Bopp-ORNL) 
W72-10688 


INDEXED  BIBLIOGRAPHY  ON  ENVIRONMEN- 
TAL MONITORING  FOR  RADIOACTIVITY, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05B. 

W 72- 10689 


SOME  IMPORTANT  INORGANIC  NITROGEN 
AND  PHOSPHORUS  SPECIES  IN  GEORGIA 
SALT  MARSH, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 
Resources  Center. 

For  primary  bibliographic  entry  see  Field  02K. 
W72- 10706 


CHEMICAL  CHARACTERIZATION  OF  DIS- 
SOLVED ORGANIC  MATTER  AND  ITS  IN- 
FLUENCE ON  THE  CHEMISTRY  OF  RIVER 
WATER, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 
Resources  Center. 

For  primary  bibliographic  entry  see  Field  02K. 
W72- 10707 


A  REPORT  ON  WATER  QUALITY  SURVEIL- 
LANCE DURING  1970  ON  THE  CHICAGO  AND 
CALUMET  RIVER  SYSTEMS  IN  THE 
METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO. 

Illinois  State  Environmental  Protection  Agency, 
Springfield. 

1971.  53  P,  17  FIG,  12  TAB. 

Descriptors:  'Channels,  'Inland  waterways,  'Il- 
linois, 'Water  quality,  'Water  quality  standards, 
Turbidity,  Nitrates,  Hardness,  Chemical  oxygen 


demand,      Coliforms,      Alkalinity,      Chlorides, 

Sulfates. 

Identifiers:  'Chicago  River,  'Waterways,  Calumet 

River,  Metropolitan  Sanitary  District  of  Greater 

Chicago. 

During  1970,  a  total  of  370  samples  were  collected 
from  28  established  sampling  stations  on  the 
Chicago  River  and  Calumet  River  Systems  in  the 
Metropolitan  Sanitary  District  (MSD)  of  Greater 
Chicago.  All  water  samples  were  analysed  for  six- 
teen routine  water  quality  parameters.  In  addition, 
about  50%  of  these  samples  were  analysed  for  14 
heavy  metals  and  toxic  substances.  Special  sur- 
veys were  conducted  (on  the  MSD  waterways)  to 
determine  the  condition  of  the  waterways  based 
on  the  examination  of  the  benthic  deposits  and  the 
benthic  organisms  present.  These  special  surveys 
included  a  dredge  survey  and  monitoring  of  the 
waterways  using  artificial  substrate  samplers. 
Direct  by-passing  of  untreated  combined  storm 
flows  from  combined  sewers,  pollution  by  direct 
discharges  of  industrial  wastes,  oil  spills  from  in- 
dustries located  along  the  waterways,  discharge  of 
effluent  from  smaller  treatment  facilities  into 
tributary  streams,  oil  spills  or  bilge  pumpouts  from 
barges  or  commercial  vessels,  and  sanitary 
discharges  from  commercial  and  pleasurecraft  all 
contribute  to  the  pollution  of  the  waterways. 
Although  data  indicates  some  minor  improvement 
in  the  conditions  found  in  the  waterways,  they  are 
still  considered  to  be  polluted.  All  data  obtained 
during  this  program  was  evaluated  according  to 
General  and  Specific  Criteria  in  Rules  1:03  and 
1:04  'Rules  and  Regulations,'  SWB-15,  which 
prescribe  State  and  Federal  Water  Quality  Stan- 
dards for  these  waterways.  (Poertner) 
W72-10848 


LAKE  MICHIGAN  1970  SHORE  WATER  SUR- 
VEY-REPORT MADE  TO  THE  GOVERNOR 
RICHARD  B.  OGILVIE  AND  THE  77TH 
GENERAL  ASSEMBLY. 

Illinois  State  Environmental  Protection  Agency, 
Springfield. 

1971.  35  P,  14  FIG. 

Descriptors:  'Illinois,  'Water  pollution,  'Lake 
Michigan,  'Lake  shores,  'Water  quality,  Shores, 
Shallow  water,  Thermal  pollution,  Water  pollution 
control,  Chemical  analysis.  Water  quality  control, 
Biological  properties,  Sewage  districts,  Sewage 
treatment. 

An  analysis  is  reported  of  the  quality  of  Lake 
Michigan  shore  water  adjacent  to  Illinois,  con- 
ducted during  1970.  Included  in  the  report  are 
results  of  the  1970  sampling  of  Lake  Michigan 
beach  water,  a  comparison  of  the  1970  findings 
with  those  for  1968  and  1969,  a  summary  of  mea- 
sures being  taken  to  control  the  discharge  of  pollu- 
tional  waste  materials  into  Lake  Michigan,  regula- 
tory measures  that  have  been  taken  to  improve, 
control  or  eliminate  sources  of  pollution,  and 
facilities  planned  or  scheduled  to  further  com- 
pliance with  state  water  quality  criteria  for  Lake 
Michigan.  The  sampling  procedure  consisted  of 
taking  a  weekly  grab-sample.  Collectors  waded 
into  approximately  2  1/2  feet  deep  water  and 
dipfted  samfrWdfrfltt  jutflbelttv  tile  abrface.  The 
cyanide,  phenol  and  ammonia  samples  were 
treated  with  fixatives  to  retard  any  biological  al- 
teration of  their  composition.  Plankton  samples 
were  preserved  with  formaldahyde.  The  samples 
for  bacterial  analysis  were  collected  in  sterilized 
bottles  and  placed  on  ice.  All  samples  were 
delivered  to  the  laboratory  within  6  hours  after 
collection.  Results  were  reported  under  the 
categories  of  bacteria,  fecal  coliform,  ammonia 
nitrates,  total  soluble  phosphates,  synthetic  deter- 
gents, temperature,  pH  and  cyanides,  phenol-like 
substances,  and  physical  observations.  The  results 
of  the  analysis  indicated  contamination  by  sewage 
substantially  lower  in  1970  than  in  previous  two 
years.  The  results  of  other  chemical  analysis  have 
either  remained  roughly  the  same  or  become 
slightly  worse  over  the  past  3  years.  (Poertner) 
W72-10849 
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LAKE  MICHIGAN  OPEN  WATER  AND  LAKE 
BED  SURVEY  1970. 

Illinois  State  Environmental  Protection  Agency, 
Springfield. 

I971.87P.24FIG.49TAB. 

Descriptors:  'Illinois,  •Lake  Michigan,  •Water 
quality,  'Lake  beds,  'Water  pollution  effects, 
•Bottom  sampling,  'Dredging,  'Water  sampling, 
Ecology,  Water  pollution,  Water  pollution 
sources,  Water  quality  standards,  Regulations. 
Identifiers:  Open  water,  Metropolitan  Sanitary 
District  of  Greater  Chicago. 

These  surveys  were  to  evaluate  the  ecology  and 
the  quality  of  the  open  water  of  Lake  Michigan. 
Although  dramatic  improvements  over  short 
periods  of  time  are  improbable  in  such  large  bodies 
of  water  such  as  Lake  Michigan,  data  from  1968- 
70  suggests  slight  improvement  in  the  quality  of 
Lake  Michigan  open  water.  Lake  bed  sampling 
during  1970  indicated  that  slightly  more  than  half 
of  the  stations  sampled  were  'ecologically 
degraded'.  Open  water  samples  were  collected 
from  municipal  water  filtration  plants.  Peterson 
and  Ponar  dredges  were  used  to  help  evaluate  any 
change  in  the  bottom  life  of  Lake  Michigan. 
Results  of  biological,  chemical,  and  bacteriologi- 
cal analysis  were  compared  to  the  Water  Quality 
Standards,  Rules  and  Regulations  SWB-7.  In  open 
waters  only  the  Total  Phosphate  standard  was  ex- 
ceeded. The  results  showed  water  quality  to  im- 
prove as  it  became  removed  from  near  shore  in- 
fluences. Results  from  the  lake  bed  tests  showed 
those  with  organically  enriched  muck  bottoms  to 
be  of  poorer  quality  than  the  typical  sand,  clay, 
rock  bottoms.  Regulations  pertaining  to  dumping, 
watercraft  discharge,  pesticides  and  filter 
backwash  were  initiated  with  more  to  follow. 
These  regulations  are  backed  up  by  the  Environ- 
mental Protection  Act  of  1970  and  a  $750,000,000 
bond  issue  to  help  implement  it.  (Poertner) 
W72-10850 


A  SYMPOSIUM   ON   THE   BIOLOGICAL   SIG- 
NIFICANCE OF  ESTUARIES. 

Sport  Fishing  Inst.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10870 


A  QUICK  BIOCHEMICAL  OXYGEN  DEMAND 
TEST. 

California  Univ.,  Davis. 

Copy  available  from  GPO  Sup  Doc,  $0.60; 
microfiche  from  NTIS  as  PB-210  753,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  June  1971.  48  p,  10  fig,  2 
tab,  31  ref.  EPA  Program  16050  EMF  06/71. 

Descriptors:  'Biochemical  oxygen  demand, 
•Chemical  oxygen  demand,  Bacteria,  'Waste 
water  treatment,  Biodegradation,  Sewage,  Mu- 
nicipal wastes,  Industrial  wastes,  Sludge  treat- 
ment, Biomass,  Analytical  techniques,  Growth 
rate,  Carbon,  Protoza,  Microbiology,  Predation, 
Activated  sludge,  Oxidation,  Organic  matter. 
Identifiers:  'Total  oxygen  demand,  Winery 
wastes.  Pomace  stillage,  Enrichment,  Sorbitol, 
Glucose,  Biochemical  oxidation,  Metabolites, 
Catabolites,  Biochemical  interference. 

A  satisfactory,  short  term  biological  oxygen  de- 
mand test  suitable  for  operational  control  of  waste 
treatment  processes  was  developed.  The  Total 
Biological  Oxygen  Demand  (T  sub  b  OD)  test,  a 
mass  culture  technique  which  utilizes  the  change 
in  chemical  oxygen  demand  as  resulting  from  bac- 
terial action,  was  chosen  as  the  basic  system. 
Because  the  T  sub  b  OD  test  was  developed  for 
and  is  conceptually  limited  to  soluble  wastewaters, 
considerable  modification  of  the  basic  test  was 
necessary.  Results  show  that  the  modified  T  sub  b 
OD  test  can  be  utilized  for  the  determination  of  the 
oxygen  demand  of  nonsoluble  wastewaters. 
Values  were  not  affected  by  dilution  as  long  as  the 
initial  (time  equals  O)  wastewater  COD  value  was 


greater  than  100  mg/1.  Additionally,  cell  concentra- 
tion does  not  affect  T  sub  b  OD  values  obtained. 
Because  the  test  was  developed  from  considera- 
tion of  the  stoichiometry  of  conversion  of  organic 
materials  to  cells  and  oxidized  end  products, 
values  obtained  can  be  related  to  ultimate  or 
theoretical  biochemical  oxygen  demand  values.  Of 
greater  utility  is  the  development  of  COD  vs  T  sub 
b  OD  correlations  for  a  specific  wastewater,  how- 
ever. (Mackan-Battelle) 
W72-10871 


PROCEEDINGS  OF  FIRST  MEETING  ON  EN- 
VIRONMENTAL POLLUTION,  15-16  APRIL 
1970,  SPONSORED  BY  AMERICAN 
ORDNANCE  ASSOCIATION. 

Edgewood  Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10874 


GREAT  LAKES  ALGAE  MONITORING  PRO- 
GRAM, 1969. 

Michigan  Water  Resources  Commission,  Lansing. 
Dept.  of  Natural  Resources. 

Report,  February  1970.  16  p,  7  fig,  5  tab,  2  ref. 

Descriptors:  'Algae,  'Great  Lakes,  'Monitoring, 
'Bioindicators,  Thermal  pollution,  Microscopy, 
Diatoms,  Nutrients,  Phytoplankton,  Water  quali- 
ty, Michigan,  Surface  waters,  Coasts,  Sampling, 
Biological  communities,  Lake  Michigan,  Lake 
Erie,  Lake  Huron,  Lake  Superior,  Water  tempera- 
ture, Hydrogen  ion  concentration,  Hardness,  Al- 
kalinity, Conductivity,  Suspended  solids, 
Nitrates,  Nitrites,  Nitrogen,  Phosphorus, 
Chloride,  Cyanophyta,  Currents  (Water), 
Chlorophyta,  Scenedesmus,  'Eutrophication, 
Water  analysis. 

Identifiers:  Sample  preservation,  Formalin, 
Counting,  Cyclotella,  Oscillatoria,  Aphanothece, 
Anabaena,  Aphanizomenon,  Navicula,  Glenodini- 
um.  Microspore,  Synedra,  Dinobryon,  Oedogoni- 
um,  Fragilaria,  Diatoma,  Melosira,  Tabellaria,  Ac- 
tinastrum,  Phytoconis,  Cymbella, 

Stephanodiscus,  Ankistrodesmus, 

Trachelomonas,  Saginaw  Bay,  Organic  nitrogen. 

Water  samples  containing  algae  were  collected 
during  1969  from  49  stations  in  the  Great  Lakes  to 
attempt  to  correlate  the  algal  species  with  trophic 
conditions  in  each  lake.  Each  sample  was 
preserved  with  formalin  and  sent  to  the  Lansing 
laboratory  of  the  Water  Resources  Commission 
for  microscopic  sorting  and  counting.  Water  tem- 
perature, suspended  solids,  nitrate-N,  ammonia- 
N,  organic  N,  phosphates,  chlorine,  sulfates,  pH, 
hardness,  carbonates,  alkalinity,  and  conductivity 
were  also  determined  at  the  sampling  sites.  In 
general,  the  algal  composition  of  Lake  Superior, 
Lake  Michigan,  and  Lake  Huron  (with  the  excep- 
tion of  Saginaw  Bay)  show  low  average  algae 
counts  with  genera  characteristic  of  oligotrophic 
clean  water  conditions.  Lake  Superior  and  Lake 
Huron  both  support  a  centric  diatom  population 
with  the  most  common  genus  being  Cyclotella.  In 
Lake  Michigan  algal  samples,  pennate  diatoms 
predominated  with  Synedra  being  the  most  com- 
mon genus.  Blue-green  algae  were  observed  in  the 
southern  Lake  Michigan  samples  which  may  in- 
dicate high  nutrient  levels.  Lake  Erie  and  Saginaw 
Bay,  on  the  other  hand,  have  high  algal  popula- 
tions with  genera  associated  with  eutrophic  condi- 
tions. It  is  concluded  that  algae  of  certain  genera, 
along  with  other  biological  organisms,  are  indica- 
tors of  water  quality  and  are  useful  in  determining 
the  quality  of  Michigan's  inshore  waters.  (Mort- 
land-Battelle) 
W72- 10875 


EFFECTS  OF  DIELDRIN  IN  SEAWATER  ON 
THE  DEVELOPMENT  OF  TWO  SPECIES  OF 
CRAB  LARVAE,  LEPTODIUS  FLORIDANUS 
AND  PANOPEUS  HERBSTII, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72- 10877 


SELECTIVE  COMPLEXATION  OF  IMPURI- 
TIES IN  THE  ELECTRON  CAPTURE  GAS 
CHROMATOGRAPHIC  DETERMINATION  OF 
SOME  CHLORINATED  POLYCYCLODIENE 
PESTICIDE  METABOLITES  AND  DERIVA- 
TIVES, 

Duke  Univ.,  Beaufort,  N.C.  Marine  Biology  Lab. 
J.  McKinney,  L.  Fishbein,  and  L.  Barling. 
Bulletin    of    Environmental   Contamination    and 
Toxicology,  Vol 7,  No  l,p  2-8,  January  1972. 2  fig, 
2  tab,  21  ref. 

Descriptors:  'Gas  chromatography,  'Chlorinated 
hydrocarbon  pesticides.  Urine,  Separation 
techniques,  Centrifugation,  Dieldrin,  Aldrin, 
Polychlorinated  biphenyls,  Pollutant  identifica- 
tion. 

Identifiers:  Electron  capture  gas  chromatography, 
Biological  samples,  'Chlorinated  polycyclodieno 
pesticides,  'Metabolites,  'Hydroxylated 

metabolites,  Trimethylsilyl,  TMS,  Rare  earth 
metals,  •Hexachlorophene,  'Chlorobenzene,  Eu- 
ropium nitrate,  Sample  preparation.  Detection 
limits. 

An  electron  capture  gas  chromatographic 
technique  is  described  for  rapid  characterization 
of  low  levels  of  metabolites  of  chlorinated  poly- 
cyclodiene  pesticides.  Europium  nitrate  was  used 
as  a  selective  complexing  agent  in  determining  the 
metabolites,  which  are  normally  masked  by 
procedural  impurities.  Typical  spiking,  extraction, 
and  silylation  procedures  were  followed  using  rat 
urine  as  a  medium.  The  results  indicated  that  rare 
earth  metals  such  as  europium  may  play  an  impor- 
tant role  in  the  detection  of  oxygenated 
metabolites  of  a  variety  of  biologically  important 
compounds.  The  method  allowed  determination  of 
metabolites  to  concentrations  as  low  as  1  ppm.  The 
desirability  of  such  a  convenient  and  rapid  method 
for  low-level  determination  of  chlorinated  phenol- 
ic systems  is  emphasized,  since  such  systems  are 
of  increasing  importance  as  possible  metabolites 
and  degradation  products  of  diverse  environmen- 
tal agents,  including  hexachlorophene  and  related 
systems,  chlorobenzenes,  and  polychlorinated 
biphenyls.  (Mortland-Battelle) 
W72-10878 


GLC  SEPARATION  OF  HEPTACHLOR  EPOX- 
IDE OXYCHLORDANE,  ALPHA-  AND  GAM- 
MA-CHLORDANE, 

Simon  Fraser  Univ.,  Bumaby  (British  Columbia). 
Dept.  of  Biological  Sciences. 
D.  W.  Conder,  P.  C.  Oloffs,  and  Y.  S.  Szeto. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol.  7,  No.  1 ,  p  33-35,  January  1972.  1 
fig,  1  tab. 

Descriptors:  'Gas  chromatography,  'Pesticide 
residues,  'Organic  pesticides,  Aldrin,  *Hep- 
tachlor,  DDD,  DDE,  DDT,  Dieldrin,  Pollutant 
identification,  'Chlorinated  hydrocarbon  pesti- 
cides, Separation  techniques. 
Identifiers:  'Gas  liquid  chromatography,  'Chlor- 
dane,  Oxychlordane,  Heptachlor  epoxide,  OV  17, 
OV  210,  Lindane,  p  p'DDE,  p  p'DDD,  p  p'DDT, 
Alpha  chlordane,  Gamma  chlordane,  Sample 
preparation,  Chromatograms,  Metabolites. 

A  gas  liquid  chromatographic  method  is  described 
for  characterizing  organochlorine  pesticide 
residues.  A  column  containing  1.5  percent  OV  17 
plus  1.95  percent  OV  210  is  used  to  separate  the 
compounds  alpha-chlordane,  gamma-chlordane, 
oxychlordane,  and  heptachlor  epoxide.  The  OV  17 
and  OV  210  are  dissolved  in  150  ml  of  ethyl  acetate 
and  mixed  with  25  g  of  Chromosorb  W  'HP'.  The 
slurry  is  rotated  slowly  at  70  C  while  the  solvent 
evaporates  under  a  stream  of  nitrogen  and  is  then 
oven-dried  for  12  hours  at  150  C.  Prior  to  packing, 
the  column  is  silanized  with  5  percent  demethyl- 
dichlorosilane  in  toluene.  Packing  is  added  in  small 
increments,  settled  with  a  mechanical  vibrator, 
and  the  column  ends  are  plugged  with  silanized 
glass  wool.  Prior  to  operation,  the  column  is  condi- 
tioned for  24  hours  at  250  C  and  100  ml/min 
nitrogen  flow.  Retention  times,  relative  to  aldrin, 
under  the  described  conditions  are  given  for  lin- 
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dane,    heptachlor,    aldrin,    oxychlordane,    hep- 
tachlor  epoxide,  gamma-chlordane,  alpha-chlor- 
dane,  p.p'DDE,  dieldrin,  p.p'DDD,  and  p.p'DDT. 
(Mortland-Battelle) 
W72-I0880 


RAPID  METHOD  FOR  IDENTIFYING  ALDRIN 
IN  THE  PRESENCE  OF  SULFUR  BY  ELEC- 
TRON CAPTURE  GAS  CHROMATOGRAPHY, 

Northeast  Louisiana  Univ.,  Monroe. 

J.  F.  Lester,  and  J.  W.  Smiley. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  7,  No.  I,  p  43-44,  January  1972.  2 

fig,  5  ref . 

Descriptors:  *Gas  chromatography,  *Aldrin, 
Analytical  techniques,  'Sulfur,  'Bottom  sedi- 
ments, Pollutant  identification.  Separation 
techniques,  Chlorinated  hydrocarbon  pesticides, 
Water  analysis. 

Identifiers:  Electron  capture  gas  chromatography, 
Hexane,  OV  17,  Sample  preparation,  Chemical  in- 
terference, Retention  time,  Chromatograms. 

The  presence  of  elemental  sulfur  in  hexane  ex- 
tracts of  bottom  sediments  and  water  produces  a 
response  on  electron  capture  GLC  that  is  similar  in 
retention  time  to  the  response  of  aldrin.  However, 
separation  of  aldrin  from  interfering  sulfur  is 
readily  accomplished  by  GLC  on  the  polar  liquid 
phase  OV-17.  A  solution  coating  technique  was 
used  to  prepare  a  glass  column  packed  with  3  per- 
cent OV-17  on  Chromosorb  W  AWDMCS  HP.  The 
column  oven  was  operated  at  180  C  and  the  EC 
dectector  at  250  C.  The  carrier  gas  flow  was  90  ml 
per  minute.  Bottom  sediments  were  extracted 
using  standard  techniques.  Aldrin  and  elemental 
sulfur  are  not  resolved  on  the  non-polar  SE-30 
Liquid  phase.  However,  good  resolution  is  obtained 
utilizing  the  polar  OV-17  liquid  phase  with  sulfur 
having  a  retention  time  of  2.09  relative  to  aldrin. 
(Mortland-Battelle) 
W72- 10881 


PCB  AND  P,P'-DDE  IN  EGGS  OF  COR- 
MORANTS, GULLS,  AND  DUCKS  FROM  THE 
BAY  OF  FUNDY,  CANADA, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

V.Zitko,  and  P.  M.K.Choi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol.  7,  No.  1,  p  63-64,  January  1972.  1 

tab,  6  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Bird 
eggs,  'Food  chains,  'DDE,  Birds,  'Black  duck, 
'Gulls,  Path  of  pollutants,  Separation  techniques, 
Gas  chromatography,  Aroclors,  Diedldrin,  Hep- 
tachlor, Feeding  habits,  Chlorinated  hydrocarbon 
pesticides,  'Canada. 

Identifiers:  'Cormorants,  Cleanup,  Biological 
samples,  Herring  gulls,  Aroclor  1254,  p  p'DDE, 
Hexachlorobenzene,  Heptachlor  epoxide,  Aroclor 
1260,  Bay  of  Fundy. 

Relatively  high  levels  of  PCB  and  p,  p'-DDE  were 
found  in  cormorant,  gull,  and  black  duck  eggs  col- 
lected in  eastern  Canada  in  May  1971.  Samples  in- 
cluded three  to  six  eggs  taken  from  several  nests 
and  homogenized.  Two  estracts  were  prepared 
from  each  sample  and  analyzed  in  duplicate  using 
gas  chromatography.  PCB  was  quantified  using 
the  heights  of  five  of  the  six  major  Aroclor  12S4 
peaks.  The  results  indicated  that  PCB  levels  in  cor- 
morant eggs  from  the  Bay  of  Fundy  are  higher 
than  those  from  areas  investigated  in  other  re- 
ported studies.  PCB  levels  in  gull  and  duck  eggs 
were  lower,  which  may  reflect  different  feeding 
habits.  (Mortland-Battelle) 
W72- 10882 


RECENT  DEVELOPMENTS  IN  THE  MEASURE- 
MENT OF  THE  RESPONSE  OF  PLANKTON 
AND  PERIPHYTON  TO  CHANGES  IN  THEIR 
ENVIRONMENT, 

National  Environmental  Research  Center,  Cincin- 
nati, Ohio.  Analytical  Quality  Control  Lab. 


C.I.Weber. 

Paper  presented  at  the  Symposium  on  Bioassay 
Techniques  in  Environmental  Chemistry  162nd 
National  Meeting,  Washington,  D.C.,  September 
15,  1972.  29  p,  3  fig,  7  tab,  74  ref. 

Descriptors:  'Analytical  techniques,  Chemical 
analysis,  Water  analysis,  Evaluation,  Water  quali- 
ty control,  'Bioassay,  'Biomass,  Chlorophyll, 
Nitrogen  fixation,  'Periphyton,  'Phytoplankton, 
Biological  communities.  Dominant  organisms, 
Reduction  (Chemical),  Trophic  levels,  Protozoa, 
Algae,  Bacteria,  Diatoms,  Oceans,  Activated 
sludge.  Soil  bacteria,  Photosynthesis, 
Fluorometry,  Absorption,  Cyanophyta, 

Chlorophyta,  Yeasts. 

Identifiers:  'Adenosine  triphosphate,  'Au- 
totrophic index,  Macroinvertebrates,  Acetylene, 
Ethylene,  Nitrogen  radioisotopes,  N-15,  Lu- 
ciferin,  Luciferase,  Chlorophyll  a,  Optical  densi- 
ty, Acetylene  reduction,  Schizothrix  calciocola, 
Closterium  monilif  erum ,  Melosira  varians, 
Navicula  tripunctata,  Gomphonema  parvulum, 
Bacillari  paradoxa,  Sphaerotilus  natans,  Epilim- 
non,  Amphidinium  carteri,  Chlorella  vulgaris, 
Cyclotella  nana,  Ditylum  brightwellii. 

Water  quality  is  reflected  in  bioassay  analysis 
based  upon  biomass,  population  density,  and  spe- 
cies composition  and  diversity  of  aquatic  organ- 
isms, e.g.  plankton,  periphyton,  macroinver- 
tebrates, fish.  Of  the  more  recently  developed 
methods  of  determining  plankton  and  periphyton 
biomass  and  condition,  special  interest  has  been 
focused  on  chlorophyll  a,  ATP,  and  nitrogen  fixa- 
tion as  indexes  of  productivity,  respiration,  and 
success  in  the  environment.  The  primary 
photosynthetic  pigment,  chlorophyll  a,  has  been 
used  in  development  of  an  'autotrophic  index' 
relationship  which  has  proven  valuable  in  deter- 
mining the  dominance  and  trophic  levels  within  the 
plankton  and  periphyton  communities  of  water- 
ways. Adenosine  triphosphate  (ATP)  offers  con- 
siderable promise  as  an  index  of  total  viable  plank- 
ton biomass  and  also  as  an  index  of  toxic  sub- 
stances and  their  effects  upon  the  aquatic  system. 
Since  nitrogen  is  a  major  cell  component,  analysis 
of  nitrogen  fixation,  as  indicated  by  acetylene  to 
ethylene  reduction,  has  lent  itself  to  rapid,  accu- 
rate evaluations  of  nitrogen  budgets  of  aquatic  or- 
ganisms and  plankton  population  dynamics.  Or- 
ganisms and  specific  methodology  are  included  in 
the  discussion  of  these  parameters  of  analysis  as 
well  as  data  collected  to  substantiate  their  value  as 
analytical  techniques.  (Mackan-Battelle) 
W72-10883 


ISOLATION     OF     LEPTOSPIRA     ANDAMANA 

FROM  SURFACE  WATER, 

Illinois     Univ.,     Urbana.     Coll.     of    Veterinary 

Medicine. 

D.  N.  Tripathy,  L.  B.  Evans,  and  L.  E.  Hanson. 

Am  J  Vet  Res.  Vol  32,  No  9:  p  1463-1464.  1971.  II- 

lus. 

Identifiers:   'Illinois,   Isolation,   'Leptospira  an- 

damana.  Surface  water,  'Pollutant  identification. 

Leptospira!  strain  DS  14  isolated  from  surface 
water  in  Illinois  was  serologically  indistinguishable 
from  L.  andamana.  (This  appears  to  be  the  first  re- 
ported isolation  of  this  serotype  from  the  USA.)-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W 72- 10893 


COASTAL  ZONE  BASELINES  AND  MONITOR- 
ING FOR  POLLUTION  AND  ENVIRONMEN- 
TAL QUALITY. 

National  Academy  of  Sciences-National  Research 
Council,  Washington,  D.C. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-207  448  Price  $3.00  Paper  copy;  $0.95 
microfiche.  April  1971.  23  p,  2  append. 

Descriptors:  'Water  pollution  sources,  'Oceans, 
'Data  collections,  'Monitoring,  'Project  planning. 
Network  design.  Water  circulation,  Mixing,  Water 
analysis.    Water   properties.   Chemical   analysis, 


Water  temperature,  Biological  properties,  Air  pol- 
lution. Planning,  Coasts,  Ecology. 

At  the  request  of  the  Coast  Guard,  an  ad  hoc  panel 
of  the  Committee  on  Oceanography,  National 
Academy  of  Sciences,  prepared  a  guide  for 
developing  the  Coast  Guard's  pollution  monitoring 
and  baseline  determination  program.  Sections  in- 
clude circulation  and  mixing,  water  samples,  air 
samples,  biological  samples,  and  recommenda- 
tions. The  panel  recommended  that  each  Coast 
Guard  district  develop  the  necessary  observations 
for  baseline  monitoring  for  pollution  and  environ- 
mental quality.  Ultimately,  a  line  of  stations  for 
observations  should  extend  seaward  from  each 
major  port  to  estuary  of  the  coastal  zone  of  the 
United  States.  Some  of  the  observations  recom- 
mended should  be  made  monthly;  others,  quar- 
terly. At  certain  fixed  locations,  more  continuous 
observations  (currents  for  example)  were  sug- 
gested. (Woodard-USGS) 
W72-10901 


ANALYSIS  OF  THE  MAJOR  CATIONIC  CON- 
STITUENTS OF  THE  1964  TO  1969  SNOW  AC- 
CUMULATIONS AT  DYE  SITES  2  AND  3, 
GREENLAND, 

Cold   Regions  Research  and   Engineering  Lab., 

Hanover,  N.  H. 

For  primary  bibliographic  entry  see  Field  02K. 

W72-1O9I0 


RADIATION  MEASUREMENT, 

Atmospheric  Environment  Service,  Ottawa  (On- 
tario). 

J.  R.  Latimer. 
International  Field  Year  for  the  Great  Lakes, 
Technical  Manual  Series,  No  2,  (1972).  53  p,  27  fig, 
7  tab,  12  ref,  5  append. 

Descriptors:  'Lake  Ontario,  Hydrologic  aspects, 
'Hydrologic  data,  Water  pollution,  Water  pollu- 
tion sources,  'Radioactivity,  Measurement,  'In- 
strumentation. 

This  manual  provides  supplementary  information 
and  advice  to  assist  participating  groups  to  per- 
form the  necessary  radiation  observations  during 
the  International  Field  Year  for  the  Great  Lakes 
(IFYGL).  Such  a  program  implies  widely  dis- 
tributed series  of  observations  of  solar  and  ter- 
restrial radiation  components  for  the  derivation  of 
representative  measures  of  the  radiation  balance 
of  Lake  Ontario  and  its  basin.  The  effort  during 
the  IFYGL  in  this  connection  is  directed  towards 
the  systematic  collection  of  radiation  measure- 
ments from  such  diverse  platforms  as  ships,  air- 
craft, satellites,  buoys,  and  towers,  as  well  as  nor- 
mal land  locations.  In  a  guide  of  restricted  scope  it 
is  impracticable  to  discuss  descriptive  and  func- 
tional detail  of  the  type  normally  associated  with 
instructions  prepared  for  use  within  national  net- 
works. Special  attention  has  been  paid,  however, 
to  avoiding  conflict  with  instruction  already  pro- 
vided in  national  and  international  guides,  as  well 
as  the  creation  of  specific  instruction  for  the  Field 
Year. 
W72-10945 


RADIOECOLOGY  APPLIED  TO  THE  PROTEC- 
TION OF  MAN  AND  HIS  ENVIRONMENT 
(SUMMARY). 

European  Communities,  Luxembourg.  Commis- 
sion. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-10946 


TRANSFER  OF  FISSION  PRODUCTS  FROM 
ATMOSPHERIC  FALLOUT  INTO  RIVER 
WATER, 

Hahn-Meitner-Institut  fuer  Kernforschung,  Berlin 

(West  Germany). 

W.Jacobi. 

Presented  at  the  Commission  of  the  European 

Communities  International  Symposium, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  10  p,  4 
fig. 

Descriptors:  'Fallout,  'Aggradation,  'Rivers, 
•Drainage  systems,  'Freshwater,  'Water  pollu- 
tion, 'Water  pollution  sources,  'Soil  contamina- 
tion. Surface  runoff,  Radioisotopes,  Public  health. 
Radioactivity,  Safety,  Food  chains.  Toxicity, 
'Transfer,  Path  of  pollutants,  'Potable  water. 
Identifiers:  'Ingestion,  Concentration. 

To  estimate  the  radiation  hazard  to  the  population 
by  ingestion  of  contaminated  water  from  fallout,  it 
is  necessary  to  know  the  fraction  of  fallout  activity 
in  the  drainage  area  of  a  river  which  is  transferred 
into  the  river  water.  Some  quantitative  informa- 
tion about  the  yield  of  this  transfer  process  was 
obtained  from  evaluation  of  experimental  data, 
which  have  been  collected  during  the  period  of 
world-wide  fallout  of  fission  products  from 
nuclear  weapon  tests.  Data  on  the  yield  of  fission 
product-transfer  from  fallout  into  river  water  are 
summarized.  (See  also  W72-10946)  (Houser- 
ORNL) 
W72- 10947 


CONTAMINATION  OF  THE  SOIL  WITH  MER- 
CURY, 

European  Atomic  Energy  Community,  Petten 
(Netherlands).  Joint  Nuclear  Research  Center;  and 
European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center;  and  Reactor 
Centrum  Nederland,  Petten. 
For  primary  bibliographic  entry  see  Field  OSB. 
W72-10950 


INDICATOR    BASED    SURVEILLANCE    PRO- 
GRAM (MARINE)  AT  A  NUCLEAR  SITE, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Health  Physics  Div. 

For  primary  bibliographic  entry  see  Field  OSB. 

W72-10958 


APPLICATIONS  OF  RADIOECOLOGY  PRINCI- 
PLES TO  DESIGN  OF  AIR  POLLUTION  EF- 
FECTS RESEARCH  PROGRAMS, 

Environmental     Protection     Agency,     Corvallis, 

Oreg. 

For  primary  bibliographic  entry  see  Field  OSB. 

W72-10959 


UPTAKE  INTO  MAN'S  FOOD  CHAIN  OF  RA- 
-226  ORIGINATING  FROM   INDUSTRIAL  EF- 
FLUENTS RELEASED  INTO  RIVERS,  (TRANS- 
FERT  DANS  LA  CHAINE  ALIMENT  AIRE  DE 
L'HOMME,    DU    RADIUM    226    PROVENANT 
D'EFFLUENTS       INDUSTRIELS       DEVERSES 
DANS  DES  COUR  S  D'EAU), 
Centre    d'Etude    de    l'Energie    Nucleaire,    Mol 
(Belgium);  Institut  d'Hygiene  et  d'Epidemiologie, 
Brussels  (Belgium);  and   Controle   Radioprotec- 
tion,  Brussels  (Belgium). 
For  primary  bibliographic  entry  see  Field  OSB. 
W72- 10966 


TRACE    METALS    IN    (SURFACE)    WATERS, 

(METALLSPUREN  IM  WASSER  -  IHRE  HER- 

KUNFT,  WIRKUNG  UND  VERBREITUNG), 

Stadtwerke    Wiesbaden    A.G.    (West   Germany). 

Laboratorien. 

K.  Haberer,  and  S.  Normann. 

Vom  Wasser  Vol.  38,  p  156-182  1971 . 9  tab,  85  ref. 

Descriptors:  'Trace  elements,  'Potable  water, 
Toxicity,  'Public  health.  Separation  techniques, 
Metabolism,  Water  pollution  effects,  Water  pollu- 
tion control.  Water  quality  control,  Water  quality 
standards,  Baseline  studies.  Heavy  metals,  Path  of 
pollutants,  Reviews,  Monitoring,  On-site  in- 
vestigations, Water  works,  Data  collections. 

The  increase  in  pollution  and  additive  toxic  action 
of  pollutants  require  continual  surveillance  of  sur- 


face waters  which  are  used  for  drinking  water 
preparation.  To  facilitate  comparison  with 
published  results,  compilations  are  presented  of 
tolerances  for  26  different  trace  elements;  and  of 
their  effects  on  the  metabolism  of  microorgan- 
isms, fish,  and  man.  Toxic  limits  are  occasionally 
reached  in  some  rivers.  Separation  of  toxic  ele- 
ments should  be  researched  in  order  that  this  capa- 
bility may  be  provided  at  water  treatment  plants 
when  necessary.  (Bopp-ORNL) 
W72-1097S 


ENVIRONMENTAL  MONITORING  IN  THE 
VICINITY  OF  THE  LOS  ALAMOS  SCIENTIFIC 
LABORATORY,  JANUARY  THROUGH  JUNE, 
1971. 

Los  Alamos  Scientific  Lab.,  N.  Mex. 

Available  from  NTIS,  AS  LA-4871,  $3.00  in  paper 
copy,  $0.95  microfiche.  Report  No.  LA-4871  MS, 
Jan.  1972. 43  p. 

Descriptors:  'Monitoring,  'Measurement,  'Water 
pollution,  'Water  pollution  sources,  'Radioactivi- 
ty, 'Air  pollution,  Fallout,  Groundwater,  Soil  con- 
tamination. Sampling,  Analytical  techniques. 
Sedimentation,  Geology,  Evaluation,  Climatic 
data,  Plutonium,  Tritium,  Hydrology. 
Identifiers:  Concentration,  Los  Alamos  (N  Mex). 

The  environmental  monitoring  program  in  effect  at 
the  University  of  California  Los  Alamos  Scientific 
Laboratory  during  the  first  half  of  calendar  year 
1971  is  described.  Results  of  programs  designed  to 
monitor  radiation  levels  in  the  Laboratory  en- 
virons, including  the  atmosphere,  local  surface 
and  groundwaters,  sediments  and  soils  are 
presented.  These  measurements  are  used  to  make 
estimates  of  the  dose  commitments  due  to  plutoni- 
um  and  tritium  concentrations  in  air.  Appendices 
describe  the  boundaries  of  the  Laboratory  site,  the 
programs  associated  with  various  Laboratory 
technical  areas,  geologic,  climatologic  and 
economic  characteristics  of  the  Los  Alamos  area, 
and  laboratory  procedures  used  for  the  analysis  of 
samples.  Figures  give  the  site  boundaries,  sam- 
pling stations,  and  topographic  features.  (Houser- 
ORNL) 
W72- 10982 


INORGANIC  SEPARATION  AND  ANALYSIS  BY 
HIGH  SPEED  LIQUID  CHROMATOGRAPHY, 

Ames  Lab.,  Iowa. 

J.  P.  Sickafoose. 

Available  from  NTIS  as  IS-T-498,  $3.00  in  paper 

copy,  $0.95  microfiche.  PhD  Thesis,  Report  No. 

IS-T-498,  November  1971 .  133  p,  65  ref. 

Descriptors:  'Analytical  techniques,  'Chromatog- 
raphy, 'Spectrophotometry,  'Metals,  Trace  ele- 
ments, Iron,  Chromium,  Zinc,  Cadmium,  Time, 
Separation  techniques.  Chelation,  Oxidation- 
reduction  potential. 

A  liquid  chromatograph  is  described  which  per- 
mits rapid  separation  and  analysis  of  metal  ions  in 
highly  corrosive  elutents.  A  spectrophotometer, 
with  a  microvolume-flowthrough  cell  monitors  the 
eluate  continuously.  For  metal  ions  without  color 
in  the  eluate,  a  buffer  plus  color-forming  reagent  is 
mixed  in  stream  prior  to  detection.  Demonstration 
analyses  performed  in  about  10  minutes  included: 
10-100  microg  of  iron  (III)  in  hydrochloric  acid 
solution,  1-10  microg  of  chromium  (IV)  in  complex 
matrices,  1-4  microg  of  zinc,  and  1-10  microg  of 
cadmium.  (Bopp-ORNL) 
W72- 10985 


RADIOACTIVE  WASTE  PROCESSING  AND 
DISPOSAL. 

Atomic  Energy  Commission,  Oak  Ridge,  Tenn. 

Available  from  NTIS  as  TID-3311  (Suppl.  3),  $6.00 
in  paper  copy,  $0.95  microfiche.  Report  No.  TID- 
3311  (Suppl.  3),  April  1972.  592  p. 


Descriptors:  'Bibliographies,  'Radioactive 
wastes,  'Nuclear  wastes.  Radioactivity  effects, 
Water  pollution  effects,  Radioactivity, 
Background  radiation,  Public  health.  Waste  treat- 
ment. Waste  disposal.  Path  of  pollutants.  Food 
chains. 

The  2249  references  cited  were  selected  from 
Nuclear  Science  Abstracts,  Vol.  21  (1967)  through 
issue  4  of  Vol.  27  (1972).  Corporate  author,  author, 
report  number,  and  subject  indexes  are  included. 
The  subheadings  under  the  reactor  name  give  com- 
prehensive coverage  of  reports  on  radioactive  ef- 
fluents and  their  effects.  (Bopp-ORNL) 
W72-10988 


POND-TROUTS  AS  CARRIERS  OF  CLOSTRIDI- 
UM BOTULINUM  AND  CAUSE  OF  BOTULISM: 
3.  DETERMINATION  OF  CLOSTRIDIUM 
BOTULINUM  TYPE  E  IN  A  POND  PISCICUL- 
TURE WITH  PROCESSING  PLANT  AS  WELL 
AS  IN  FRESH  AND  SMOKED  TROUTS  OF  DIF- 
FERENT O  RIGIN, 

Tieraerztlichen  Hochschule,  Hanover  (West  Ger- 
many). Institut  Tieraerztliche  Lebensmittelkunde 
Fleischygiene. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10996 


EXPERIMENTAL  DATA  FOR  ESTABLISHING 
THE  CONTENT  OF  ALPHA,  ALPHA,  BETA- 
-TRICHLOROPROPIONIC  ACID  AND  OF  ITS 
SODIUM  SALT  IN  INLAND  WATERS, 

O.V.Es'Kina. 

Tr  Sarat  Med  Inst.  Vol  71 ,  No  88,  p  7-10. 1970. 
Identifiers:  Inland  waters.  Pesticides,  'Propionic 
acid,   Rabbits,   Rats,   Sodium,   Water  pollution, 
'Pollutant  identification. 

The  herbicide,  alpha,  alpha,  beta- 
trichloropropionic  acid  (I),  and  its  Na  salt  (II)  are 
derivatives  of  chlorine-substituted  aliphatic  acids. 
The  threshold  for  smelling  I  and  II  in  water  is  0.01 
and  1.45  mg/l  and  for  taste  0.01  and  1.15. 1  at  1  and 
5  mg/l  and  II  at  10  and  50  had  no  effect  on  the  vari- 
ables of  the  general  sanitary  regime  of  the  waters. 
The  LD50  of  II  in  mg/kg  for  mice  is  7000,  for  rats 
4500  and  for  rabbits  5000.  The  clinical  picture  of 
acute  poisoning  is  dominated  by  anesthetic  symp- 
toms. When  II  was  given  orally  to  mice  at  a  dosage 
of  1/5  of  the  LD50  daily  for  21  days,  there  was  no 
indication  of  cumulation.  When  II  was  given  in- 
tragastrically  to  rats  at  1/5  and  1/20  of  the  LD50, 
there  was  a  reduction  in  the  content  of  serum  SH 
groups,  an  increase  in  the  relative  weight  of  the 
liver,  kidney  and  adrenals,  and  in  the  ascorbic  acid 
content  of  the  latter. -Copyright  1972,  Biological 
Abstracts,  Inc. 
W72-11005 


MERCURY    IN    WATERS    OF    THE    UNITED 
STATES, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-11078 


AVAILABILITY  AND  QUALITY  OF  GROUND- 
WATER IN  THE  ASHLAND  QUADRANGLE, 
JACKSON  COUNTY,  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W72-11082 

SB.  Sources  of  Pollution 


BASIC  PATTERNS  IN  THE  ACCUMULATION 
OF  IODINE,  BROMINE,  BORON,  STRONTIUM, 
POTASSIUM,  BARIUM  AND  OTHER  TRACE 
ELEMENTS  IN  DIFFERENT  TYPES  OF  INDUS- 
TRIAL WATER  (OSNOVNYYE  ZAKONOMER- 
NOSTI  NAKOPLENIYA  YODA,  BROMA, 
BORA,  STRONTSIYA,  K  ALIYA,  BARIYA  I 
DRUGIKH  MIKROELEMENTOV  V 
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RAZLICHNYKH       TIPAKH       PROMYSHLEN- 
NYKH  VOD), 

All-Union       Scientific       Research       Inst.       of 

Hydrogeology  and  Engineering  Geology,  Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  02F. 

W72-I0444 


DDT  IN  SURFACE  WATERS,  (IN  GERMAN), 

Hygiene-Institut,  Schwerin  (East  Germany). 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10460 


TURBULENT  DIFFUSION  AND  DISPERSION  IN 
OPENCHANNEL  FLOW, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  08B. 

W72- 10461 


REMOTE  MEASUREMENT  OF  POLLUTION. 

National  Aeronautics  and  Space  Administration, 
Washington,  D.C. 

Available  from  NTIS,  Springfield,  Va.  22151. 
NASA  SP-285  Price  -  $3.00  paper  copy.  Special 
Publication  NASA  SP-285,  1971.  253  p,  10  fig,  17 
tab,  363  ref. 

Descriptors:  *Remote  sensing,  'Pollutant  identifi- 
cation, 'Water  pollution,  'Air  pollution,  Path  of 
pollutants,  Satellites  (Artificial),  Electromagnetic 
waves,  Solar  radiation,  Instrumentation, 
Photometry,  Radar. 

Panel  discussions  on  gaseous  air  pollution,  water 
pollution,  and  particulate  air  pollution  were  held 
during  the  August  16-20, 1971 ,  meeting  f  the  Work- 
ing Group  on  the  Remote  Measurement  of  Pollu- 
tion, National  Aeronautics  and  Space  Administra- 
tion. The  reports  of  the  Gaseous  Air  Pollution 
Panel  and  the  Water  Pollution  Panel  describe 
specific  pollutants  and  the  current  ability  to  mea- 
sure them  by  remote  techniques.  The  report  of  the 
Particulate  Pollution  Panel  states  that  some  very 
important  things  can  be  done  immediately  in  this 
area  but  the  full  potential  requires  additional  basic 
research  on  the  scattering  and  absorption  proper- 
ties of  typical  aerosol  particles.  Many  of  the  trace 
gases  are  amenable  to  remote  sensing;  some  water 
pollutants  can  be  measured  by  remote  techniques, 
but  their  number  is  limited;  and  an  approach  to  the 
remote  measurement  of  specific  particulate  pollu- 
tants requires  understanding  of  their  physical, 
chemical,  and  radiative  properties.  Remote 
sensing  can  provide  essential  information  in  all 
three  categories  that  cannot  be  obtained  by  any 
other  means.  (Knapp-USGS) 
W72- 10468 


CONCENTRATION        FACTORS        IN        THE 
AQUATIC  ENVIRONMENT, 

New  York  Univ.,  Medical  Center,  NY.  Inst,  of 

Environmental  Medicine. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10472 


GENERAL  NATURE  OF  SOLUBLE  AND  PAR- 
TICULATE ORGANICS  IN  SEWAGE  AND 
SECONDARY  EFFLUENT, 

Geological    Survey,    Washington,    D.    C.    Water 

Resources  Div. 

D.  A.  Rickert,  and  J.  V.  Hunter. 

Water  Res.  Vol  5  No  7  p  421-436.  1971 .  IUus. 

Identifiers:    Activated    sludge,    ♦Effluents,    *Or- 

ganics,  Particulate,  'Sewage,  Sludge. 

The  size  distribution  of  collective  organic  parame- 
ters was  analyzed  for  sewage  and  secondary  ef- 
fluent. One  soluble  and  3  particulate  fractions 
were  physically  separated  from  each  system  by 
settlement  and  high  speed  centrifugation.  In 
character,  particulate  solids  were  highly  organic 
and  soluble  solids  largely  inorganic  in  both 
systems.  COD  (chemical  oxygen  demand)/TOC 


(total  organic  carbon)  ratios  and  carbon  oxidation 
numbers  showed  that  organic  carbon  in  sewage 
was  in  a  low  state  of  oxidation,  while  that  in  ef- 
fluent was  in  a  relatively  high  state  of  oxidation.  In 
both  systems  the  oxidation  state  of  carbon  in  solu- 
ble organics  was  distinctive  from  that  in  the  par- 
ticulate organics.  Activated  sludge  treatment 
resulted  in  reduction  of  organic  parameters  in  the 
order  of  COD>  TOO  volatile  solids.  Treatment 
was  considerably  more  efficient  in  reducing  the 
concentration  of  particulate  organics  than  in 
reducing  the  concentration  of  soluble  organics  - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10478 


A  MANUFACTURER'S  RESPONSIBILITY  FOR 
NATURAL  RESOURCES, 

Australian  Paper  Manufacturers  Ltd.,  Melbourne 

(Australia). 

For  primary  bibliographic  entry  see  Field  05G . 

W72-10527 


FEEDLOT     WASTE     MANAGEMENT:     SOME 
SOLUTIONS  TO  THE  PROBLEM, 

Agricultural  Research  Service,  Lincoln,  Neb. 
N.  P.  Swanson,  and  C.  B.  Gilbertson. 
Paper  presented  at  the  1971  annual  meeting,  Amer- 
ican Society  of  Agricultural  Engineers,  Washing- 
ton State  University,  June  27-30,  1971,  Paper  No. 
71-522. 6  p,  9  ref. 

Descriptors:  'Farm  wastes,  'Feed  lots,  Moisture 
content,    Sampling,    Runoff,    Settling,    Basins, 
Weirs,  Analytical  techniques. 
Identifiers:  Bedloads. 

Feedlot  waste  management  has  come  under  in- 
creased scrutiny  for  the  related  reasons  of  waste 
disposal  problems  and  pollution  potential.  Mea- 
surement of  these  wastes  is  necessary  to  deter- 
mine their  chemical  and  physical  content,  to  deter- 
mine rates  of  waste  accretion  and  degradation,  and 
to  assess  the  transport  of  wastes  by  runoff. 
Characterization  of  feedlot  wastes  required  quan- 
titative measurement  of  manure  accumulations  on 
the  feedlot  surface,  runoff  from  rainfall  and  snow- 
melt,  movement  into  the  soil  profile,  and  the  air 
quality  surrounding  the  feedlot.  The  measurement 
and  sampling  of  runoff  from  feedlots  must  include 
solid  contents  and  bedloads.  Some  satisfactory 
methods  of  measurement  include  volumetric  mea- 
surement, Parshall  flume,  and  weirs;  methods 
found  unsuitable  include  the  trapezoidal  flume  and 
Hs  -  and  H  -  type  measuring  flumes.  Time-sequen- 
tial, rotating  dipper,  proportional  samplers  are 
satisfactory  for  obtaining  representative  samples 
of  feedlot  runoff.  Ideally,  a  runoff  hydrograph 
should  be  accompanied  by  a  sequence  of  represen- 
tative samples  of  the  runoff  and  bedload,  each 
sample  taken  over  a  uniform  time  interval.  (Bun- 
dy-Iowa  State) 
W72-10535 


TEMPERATURE  PREDICTION  IN  STRATIFIED 
WATER:  MATHEMATICAL  MODEL-USER'S 
MANUAL. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 
M.  Parsons  Lab.  for  Water  Resources  and 
Hydrodynamics. 

Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-210  701,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  April  1971.  125  p,  24  fig, 
29  ref .  EPA  Program  16130  DJH  04/71. 

Descriptors:      'Water     temperature,      'Thermal 
stratification,  'Mathematical  models,  Reservoirs, 
Water  quality  control,  Computer  programs,  Solar 
radiation,  Convection,  Advection. 
Identifiers:  'Fontana  reservoir. 

Predictions  of  the  complex  annual  cycle  of  tem- 
perature changes  in  a  lake  or  reservoir  are  neces- 
sary if  proper  water  quality  control  is  to  be 
achieved.    Many    lakes    and    reservoirs    exhibit 


horizontal  homogeneity  and  thus  a  time-depen- 
dent, one-dimensional  model  describing  the  tem- 
perature variation  in  the  vertical  direction  is 
adequate.  A  discretized  mathematical  model  was 
developed  based  on  the  absorption  and  transmis- 
sion of  solar  radiation,  convection  due  to  surface 
cooling  and  advection  due  to  inflows  and  outflows. 
The  model  contains  provision  for  simultaneous  or 
intermittent  withdrawal  from  multi-level  outlets 
and  time  of  travel  for  inflows  within  the  reservoir. 
Predicted  and  measured  temperatures  agree  well 
in  both  the  laboratory  and  field.  Field  verification 
consisted  of  the  simulation  of  the  thermal  struc- 
ture of  Fontana  reservoir  during  a  nine-month 
period.  Criteria  for  the  applicability  of  the  model 
are  given.  The  mathematical  model  is  a  predictive 
one,  since  the  required  data  would  normally  be 
available  before  the  construction  of  a  reservoir. 
Emphasis  is  placed  on  an  explanation  of  the  com- 
puter program  rather  than  on  the  development  and 
testing  of  the  theory.  (Eagle-Vanderbilt) 
W72-10547 


POTENTIAL  ENVIRONMENTAL  MODIFICA- 
TION PRODUCED  BY  LARGE  EVAPORATIVE 
COOLING  TOWERS. 

EG  and  G  Inc.,  Boulder,  Colo.  Environmental  Ser- 
vices Operation. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10548 


A  PHENOMENOLOGICAL  RELATIONSHIP 
FOR  PREDICTING  THE  SURFACE  AREAS  OF 
THERMAL  PLUMES  IN  LAKES, 

Argonne  National  Lab.,  Argonne,  111.  Center  for 
Environmental  Studies. 
J.  G.  Asbury,  and  A.  A.  Frigo. 
Available  from  the  National  Technical  Informa- 
tion Service  as  ANL/ES-5,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  ANL/ES-5,  April  1971. 
20  p,  1  fig,  2  tab,  7  ref. 

Descriptors:  'Lakes,  'Forecasting,  Temperature, 
Flow  rates,  Powerplants,  Outlets,  On-site  data  col- 
lections. 

Identifiers:  'Thermal  plumes,  Phenomenological 
relationship,  Surface  areas. 

A  phenomenological  relationship  for  surface  areas 
within  isotherms  has  been  developed  for  thermal 
plumes  in  large  lakes.  The  approach  was  taken  as- 
suming that  the  behavior  of  lake  plumes  beyond 
the  zone  of  flow  establishment  is  governed  by  lake 
processes  for  which  adequate  models  do  not  exist 
and  that  a  set  of  lake-plume  temperature  measure- 
ments which  can  be  examined  for  relationships 
among  the  plume  variables  is  available.  The  data 
were  displayed  on  log-log  paper  with  fractional  ex- 
cess temperature  plotted  against  surface  area 
discharge  flow  rate.  All  the  buoyant-plume  data  fit 
well  to  the  curve  drawn  through  the  data  points. 
The  curve  represents  a  phenomenological  fit  relat- 
ing fractional  excess  temperature  to  the  quotient 
of  plume  surface  area  and  volumetric  discharge 
flow  rate.  The  fit  may  not  be  applicable  to  other 
outfall  geometry,  particularly  when  the  fractional 
excess  temperature  is  large.  The  curve  represents 
a  useful  rule  of  thumb  for  predicting  surface  areas 
of  buoyant  thermal  plumes.  (Upadhyaya-Van- 
derbilt) 
W72-10556 


LATERAL         SPREADING         OF         HEATED 
DISCHARGE, 

Wadco  Corp.,  Richland,  Wash. 

J.  C.  Sonnichsen,  Jr. 

Journal  of  the  Power  Division,  American  Society 

of  Civil  Engineers,  Vol.  97,  No.  P03,  Proc.  Paper 

8245,  p  623-630,  July  1971,  2  fig,  1  tab,  9  ref. 

Descriptors:   'Heated  water,  Diffusion,  Disper- 
sion,        Effluents,         Temperature,         Mixing, 
Rhodamine,   'Thermal  pollution,   Path   of  pollu- 
tants. 
Identifiers:  'Lateral  spreading,  Two  phase  flow. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


The  effect  of  density  variation  on  the  dispersion  of 
effluent  released  into  a  fluid  field  was  examined  at 
the  U.S.  Atomic  Energy  Commission  facilities, 
Hanford.  Washington,  releases  were  made  under 
load  (heated)  and  no  load  (non  heated)  conditions. 
Data  collected  on  magnetic  tape  were  transposed 
into  stereo  pairs  which  could  be  analyzed  with  the 
use  of  a  stereo  viewer.  Results  obtained  from  in 
situ  measurements  indicate  a  substantial  dif- 
ference in  the  effective  diffusion  coefficient  for 
the  heated  and  non  heated  conditions.  It  appears 
that  as  the  momentum  of  the  ambient  fluid  in- 
creases, the  effect  of  the  density  differential  on 
the  mixing  process  becomes  less  significant.  An 
explanation  of  the  difference  observed  follows 
trom  the  mutual  intrusion  of  two  heterogeneous 
fluids.  (Upadhyaya-Vanderbilt) 
W72- 10562 


SEATED  SURFACE  JETS  IN  STEADY  CROSS- 
CURRENT, 

Federal  Water  Pollution  Control  Administration, 
Portland,  Oreg.;  and  Wisconsin  Univ.,  Madison. 
Sept.  of  Civil  Engineering. 
K.  W.  Zeller,  J.  A.  Hoopes,  and  G.  A.  Rohlich. 
lournal  of  the  Hydraulics  Division,  American 
Jociety  of  Civil  Engineers,  Vol.  97,  No.  HY9, 
ftoc.  Paper  8385,  p  1403-1426,  September,  1971,  8 
:ig,  24  ref. 

Descriptors:  'Cooling  water,  *Jets,  Hydraulics, 
Mathematical  models,  Lakes,  'Thermal  pollution, 
rhermal  powerplants,  Temperature,  Wind 
velocity,  Outlets,  'Wisconsin. 
Identifiers:  'Jet  flow,  'Crosscurrent,  Jet  diffu- 
sion, Two  dimensional  flow,  Entrainment  coeffi- 
:ient,  'Lake  Monona  (Wis). 

rwenty-two  field  surveys  were  made  of  the 
velocity  and  temperature  patterns  from  the 
discharge  of  the  two  outfall  conduits  of  a  190  Mw 
power  plant  into  Lake  Monona,  Wisconsin.  These 
surveys  indicated  that,  beyond  a  shallow  region 
:lose  to  shore,  the  warm  water  spreads  as  a  two- 
dimensional  momentum  jet  in  a  surface  layer 
about  1  m  thick.  A  mathematical  model,  using  the 
integral  mass,  momentum  and  energy  equations,  is 
developed  to  described  the  jet  temperature, 
velocity,  width  and  curvature;  the  effects  of  wind 
shear  are  included  in  the  model.  Data  reduction 
techniques  were  programmed  to  facilitate  compila- 
tion of  extensive  field  data.  The  model  predicted 
jet  center  line  velocities  within  2  cm  per  sec  and 
center  line  jet  temperatures  within  1  C  of  the  field 
observations.  Entrainment  coefficients  were  one 
to  10  times  greater  than  for  jets  in  a  quiescent 
fluid.  Vertical  entrainment  was  negligible.  The  sur- 
face heat  loss  from  the  jets  to  the  atmosphere  was 
negligible  relative  to  the  rapid  dilution  of  the  heat 
in  the  lake.  (Upadhyaya-Vanderbilt) 
W72-10564 


COOLING  WATER  DENSITY  WEDGES  IN 
STREAMS, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of  Sani- 
tary and  Water  Resources  Engineering. 
E.  M.  Polk,  B.  A.  Benedict,  and  F.  Parker. 
Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol.  97,  No.  HY10, 
Proc.  Paper  8446,  p  1639-1652,  October  1971,  13 
fig,  4  tab,  8  ref. 

Descriptors:  'Density  stratification,  'Mathemati- 
cal models.  Hydraulics,  Powerplants,  Tempera- 
ture, Stratified  flow,  Stream  flow,  'Thermal  pollu- 
tion. Cooling  water,  On-site  investigations. 

The  length  of  warm  water  density  wedges  mea- 
sured in  streams  receiving  power  plant  discharges 
is  adequately  predicted  by  equations  based  on  two 
layer  flow  theory  when  proper  evaluation  of  the 
variables  is  made.  The  formation  of  density 
wedges  in  the  vicinity  of  power  plant  discharges  in 
in  important  consideration  in  both  the  design  of 
ooling  water  intakes  and  the  possible  thermal  pol 
ution  of  the  receiving  water  body.  Equations  have 
xen  developed  by  other  authors  which  may  be 


solved  for  the  length  of  a  density  wedge  given  the 
density  of  the  wedge,  the  initial  depth  of  the 
wedge,  and  the  magnitude  of  the  frictional  forces 
involved.  Wedge  length  data  obtained  from  four 
power  plants  sites  are  compared  to  the  prediction 
of  the  equations.  The  predicted  wedge  length  is 
least  sensitive  to  the  initial  wedge  depth  chosen, 
more  sensitive  to  the  magnitude  of  the  frictional 
forces  chosen,  and  most  sensitive  to  the  density 
chosen.  Densities  based  on  plant  discharge  tem- 
perature are  always  less  than  that  actually  mea- 
sured in  the  wedge.  (Upadhyaya-Vanderbilt) 
W72-10566 


HEAT  DISPERSAL-LAKE  TRAWSFYNYDD 
COOLING  STUDIES, 

Central  Electricity  Generating  Board  (England). 
Northwestern  Region. 
W.  McMillan. 

In:  Symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  Part  I,  Central  Electricity 
Research  Laboratories,  United  Kingdom,  April 
22,  1971 ,  p  41-79,  14  fig,  4  tab,  20  ref. 

Descriptors:  'Winds,  'Stratification,  'Mixing, 
Mathematical  studies,  Equations,  Cooling  water, 
Powerplants,  Meteorological  data,  Instrumenta- 
tion, Outlets,  Water  temperature,  Thermal  pollu- 
tion. 

Identifiers:  'Lake  Trawsfynydd,  'Cooling  studies, 
Cooling  ponds,  Surface  cooling. 

The  dependence  of  cooling  fo  the  lake  on 
meteorological  conditions  and  the  mixing  of  the 
heated  power  station  effluent  with  lake  water  and 
its  subsequent  effect  on  the  water  temperature  dis- 
tribution throughout  the  lake  were  investigated. 
The  experiment  is  described  and  heat  loss  formu- 
lae are  presented  for  a  wide  variety  of  meteorolog- 
ical measurement  conditions  as  well  as  confirma- 
tory investigations  on  other  water  bodies.  These 
formulae,  if  used  under  the  measurement  condi- 
tions described,  are  capable  of  providing  accurate 
heat  loss  estimates  from  a  wide  range  of  open 
water  surfaces.  Cooling  pond  behavior  under  the 
influence  of  a  warmed  discharge  is  also  discussed. 
Away  from  outfalls  and  intakes,  water  movements 
are  largely  wind  controlled.  Density  currents  and, 
where  it  is  present,  solar  heating,  assist  in  promo- 
tion of  temporary  stratification.  In  general,  pro- 
longed winds  below  3  m/sec  permit  stratification, 
and  winds  above  6  m/sec  destroy  it.  (Upadhyaya- 
Vanderbilt) 
W72- 10569 


THE  NITRATE  HAZARD  IN  WELL  WATER, 
WITH  SPECIAL  REFERENCE  TO  HOLT 
COUNTY,  NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

R.  A.  Engberg. 

Nebraska  Water  Survey.  Paper  21,  University  of 

Nebraska,    Conservation   and    Survey    Division, 

Lincoln,  October  1967.  18  p,  6  fig,  15  ref. 

Descriptors:   'Farm  wastes,  Feed  lots,  Nitrates, 
Wells,  Well  data,  Well  regulations,  Percolating 
water,  Pumping,  Cattle,  Water  pollution  sources, 
Water  pollution. 
Identifiers:  'Infant  feeding. 

High  nitrate  concentrations  in  drinking  water  are  a 
potential  health  hazard  and  should  be  of  concern 
to  the  user.  They  not  only  render  the  water  unsafe 
for  use  in  infant  feeding  but  generally  indicate  that 
the  supply  is  contaminated.  Reports  of  high-nitrate 
water  from  several  wells  in  northern  Holt  County 
prompted  the  Lincoln,  Nebraska,  office  of  the 
U.S.  Geological  Survey  to  look  into  the  problem  - 
to  determine  its  seriousness,  define  causes,  and 
suggest  ways  to  cope  with  it.  To  augment  the 
analytical  information  already  on  file,  water  sam- 
ples were  obtained  from  71  wells  for  determination 
of  the  nitrate  concentration.  Concentrations  rang- 
ing from  0.1  to  409  ppm  (parts  per  million)  were 
found.  In  order  to  predict  whether  a  certain  well  is 
likely  to  yield  water  containing  nitrate  derived 
from  a  nearby  source,  the  rate  the  well  will  be 


pumped  and  the  direction  of  groundwater  move- 
ment need  to  be  known.  The  greater  the  rate  of 
pumping,  the  greater  the  area  from  which  the 
pumped  water  will  be  derived.  A  well  inside  or 
very  close  to  a  feedlot  is  likely  to  yield  high-nitrate 
water  whether  the  rate  of  pumping  is  small  or 
large,  whereas  a  well  more  distant  from  the  feedlot 
may  need  to  be  pumped  heavily  for  the  high- 
nitrate  water  to  be  drawn  into  it.  (Bundy-Iowa 
State) 
W72-10591 


WATER  POLLUTION  AND  AGRICULTURE, 

Kansas  State  Department  of  Health,  Topeka.  En- 
vironmental Health  Services. 
M.W.Gray. 
(1968),  14  p,  2  tab. 

Descriptors:  'Farm  wastes,  Feed  lots,  Runoff, 
Kansas,  Rainfall,  Biochemical  oxygen  demand, 
Bacteria,  Coliform,  Streptococcus,  Fish  kill,  Cat- 
tle, Lagoons,  Irrigation. 

Natural  runoff  pollution  is  defined  as  pollution 
resulting  from  all  silts  and  organic  materials  car- 
ried by  watercourses  not  originating  from  mu- 
nicipal, industrial,  or  agricultural  operations. 
Agricultural  pollution  is  pollution  as  a  result  of 
surface  runoff,  seepage,  percolation  and  return 
flow  from  cultivated  land  used  for  producing  food 
and  feed  crops.  Animal  feedlot  pollution  is  pollu- 
tants originating  from  animal  feeding  operations  of 
restricted  area  where  the  feed  supply  is  nutri- 
tionally balanced  for  maximum  animal  weight  gain 
prior  to  marketing.  The  public  generally  thinks 
first  of  pollution  as  originating  from  some  industri- 
al plant  with  black  clouds  of  smoke  pouring  from 
its  stacks  and  equally  black  foul  liquids  pouring 
from  subterranean  channels.  The  public  probably 
will  not  be  acquainted  with  pollution  from  agricul- 
ture except  fishermen  who  have  practiced  their  art 
in  the  areas  of  some  of  our  highly  intensified  farm- 
ing-livestock areas.  (Bundy-Iowa  State) 
W72-10592 


BUFFALO  LAKE  PROJECT,  RANDALL  COUN- 
TY, TEXAS. 

Robert  S.  Kerr  Water  Research  Center,  Ada, 
Okla. 

December  1968, 64  p,  7  fig,  10  tab,  36  ref. 

Descriptors:    'Farm    wastes,    'Runoff,    Rainfall, 
Bacteria,     Coliforms,      Streptococcus,      Lakes, 
Recreation,  Water  sports,  'Texas. 
Identifiers:  'Buffalo  Lake  (Tex). 

Buffalo  Lake  is  a  shallow,  man-made  reservoir  of 
18,  150  acre-feet  capacity  located  on  Tierra  Blanca 
Creek,  some  50  miles  southwest  of  Amarillo,  Tex- 
as. During  this  study  the  lake  was  only  13  feet  deep 
at  its  deepest  portion  near  the  dam.  At  this  depth 
the  lake  contained  3990  acre-feet  of  water  and  had 
a  surface  area  of  approximately  950  acres.  The 
shoreline  is  characterized  by  gently  sloping  sandy 
beaches  readily  accessible  by  automobile.  The 
overall  objective  of  the  Buffalo  Lake  pollution 
study  as  sponsored  by  the  Texas  Water  Quality 
Board  is  to  determine  the  cause  of  the  recurring 
pollution  of  Buffalo  Lake.  The  objectives  include 
the  answers  to  the  following  questions:  (1)  What 
effect  do  the  various  waste  sources  have  on  the 
bacteriological  quality.  (2)  What  is  the  fate  of  the 
three  indicator  groups  of  bacteria  entering  the 
lake.  (3)  What  effect  does  the  extensive  water  con- 
tact recreational  use  of  Buffalo  Lake  have  on  the 
total  coliform,  fecal  coliform  and  fecal  streptococ- 
ci densities.  (4)  What  are  the  densities  of  coliforms 
in  and  around  the  lake  before  and  after  rainfall.  (5) 
Does  the  bottom  mud  in  the  lake  contain  any  ap- 
preciable densities  of  the  three  bacterial  indica- 
tors. (6)  Do  any  appreciable  concentrations  of 
pesticides  exist  in  the  lake.  (7)  What  corrective 
measures  should  be  taken  to  control  the  bacterial 
pollution  of  Buffalo  Lake  and  its  tributaries.  It  was 
recommended  that  the  city  of  Hereford  should 
properly  chlorinate  its  treated  sewage  effluent  on  a 
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continuous  basis  to  protect  the  bacteriological 
quality  of  Tierra  Blanca  Creel;  and  that  any  por- 
tion of  Buffalo  Lake  which  becomes  contaminated 
by  bacterial  density  of  over  200  fecal  coliforms  per 
100  ml  should  be  posted  to  water  contact  recrea- 
tion. (Bundy-Iowa  State) 
W72-I0604 


PRELIMINARY  MEASUREMENTS  OF  MID- 
SUMMER METABOLISM  IN  BEDS  OF  EEL- 
GRASS,  ZOSTERA  MARINA, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  0SC. 

W72-10615 


ALGAE  OF  THE  LITORAL  OF  WEST  COAST 
OF  SAKHALIN, 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10623 


EUTROPHICATION      ANALYSIS:      A      MUL- 
TIVARIATE APPROACH, 
Environmental  Health  Center,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  0SC. 
W72-10627 


NITROGEN  AND  PHOSPHORUS  CONTENT  OF 
WATER  FROM  TILE  DRAINS  AT  TWO 
LEVELS  OF  MANAGEMENT  AND  FERTILIZA- 
TION, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
P.  J.  Zwerman,  T.  Greweling,  S.  D.  Klausner,  and 
D.  J.  Lath  well 

Soil  Science  Society  of  American  Proceedings, 
Vol.  36,  p  134-137,  1972. 1  fig,  7  tab,  lOref. 

Descriptors:  'Drainage  water,  'Fertilization, 
Water  pollution  sources,  'Leaching,  'Nitrogen, 
'Phosphorus,  Tile  drains.  Agriculture,  Nitrates, 
Ammonia,  Phosphates,  Agricultural  runoff.  Soils. 
Identifiers:  Lima-Kendaia  soil. 

Since  excessive  nitrogen  and  phosphorus  are  a 
major  cause  of  increased  growth  of  undesirable 
aquatic  vegetation  in  lakes  and  streams  and  exces- 
sive nitrates  are  a  public  and  animal  health  hazard, 
a  study  was  made  to  compare  nitrogen  and 
phosphorus  losses  from  the  soil  through  drainage 
water  under  two  levels  of  conservation  manage- 
ment. The  experimental  field  was  made  up  of  ap- 
proximately 12  hectares  of  a  Lima-Kendaia  soil  as- 
sociation. High  and  moderate  rates  of  fertilization 
were  applied  Effluent  from  the  drains  was  mea- 
sured and  analyzed  for  inorganic  nitrogen  and 
orthophosphate.  During  two  3-week  test  periods, 
nitrate  calculated  as  nitrogen  delivered  from  the 
tile  drains  in  kilos/ha  per  week  ranged  from  .225  to 
2.7S.  Ammonium  concentrations  seemed  to  be 
only  slightly  related  to  fertilization,  ranging  con- 
sistently between  .02  to  .03  ppm.  Weekly  outputs 
of  ammonia  nitrogen  calculated  as  nitrogen  were 
less  than  .00258  kilos/ha.  Orthophosphate  concen- 
trations calculated  as  phosphorus  ranged  from  .004 
to  .01  ppm  with  a  weekly  output  range  of  .00016  to 
.00088  kilos/ha.  Nitrogen  was  applied  as  ammoni- 
um nitrate.  Phosphorus  was  applied  at  46%  su- 
perphosphate. (Jones-Wisconsin) 
W72- 10628 


POSTDEPOSITIONAL  MOBILITY  OF  SOME 
TRANSITION  ELEMENTS,  PHOSPHORUS, 
URANIUM  AND  THORIUM  IN  DEEP  SEA  SEDI- 
MENTS, 

Rosenstiel  School  of  Marine   and   Atmospheric 

Sciences,  Miami,  Fla. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-10635 


THE  USE  OF  A  THERMAL  LINE  SCANNER  IN 
THE  REMOTE  SENSING  OF  WATER  POLLU- 
TION, 

Wisconsin  Univ.,  Madison.  Remote  Sensing 
Group;  and  Wisconsin  Univ.,  Madison.  Marine 
Studies  Center. 

F.  L.  Scarpace,  and  T.  Green,  III. 
Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72-10121,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Wisconsin  University 
Sea  Grant  Program  Technical  Report  No  13,  1972. 
1 1  p,  7  fig,  2  ref.  Grant  No  WIS-SG-72-213. 

Descriptors:  'Remote  sensing,  'Water  pollution 
sources,  'Lake  Michigan,  'Thermal  pollution, 
'Aerial  photography.  Instrumentation,  Analytical 
techniques.  Aircraft,  Surface  waters,  Rivers,  In- 
frared radiation,  Outfall  sewers.  Nuclear  power- 
plants.  Nuclear  wastes.  ~~^~~~_^^^ 
Identifiers:  Thermal  line  scanner. 

Remote  sensing  of  surface  parameters  of  water 
bodies  was  used  to  study  pollution  sources  on  the 
Fox  River  in  Neenah-Menasha,  the  Point  Beach 
Powerplant  located  on  Lake  Michigan,  and  a  sec- 
tion of  the  western  coastal  zone  of  Lake  Michigan. 
The  Neenah-Menasha  plant  is  a  municipal  sewage 
treatment  plant  which  handles  approximately 
twenty  million  gallons  of  sewage  per  day  for  the  ci- 
ties of  Neenah  and  Menasha,  Wisconsin.  Stagnant 
water  lies  at  the  bend  in  the  river  on  the  near 
downstream  side  of  the  outfalls.  Here  a  prolifera- 
tion of  green  algae  exists  that  feed  off  the  treated 
sewage.  The  visible  portion  of  this  pollutant  was 
recorded  on  35  mm  color  and  35  mm  color  IR  film. 
The  Point  Beach  Nuclear  Powerplant  is  located  on 
Lake  Michigan  approximately  5  miles  north  of 
Two  Rivers,  Wisconsin.  The  imagery  from  the 
thermal  line  scanner  shows  the  thermal  structure 
of  the  plume.  The  temperature  at  the  intake  was 
16.4  deg  C;  the  temperature  at  the  outfall  was  25.7 
deg  C.  Thermal  imagery  of  the  powerplant  on  the 
western  coastal  zone  of  Lake  Michigan  shows 
relatively  sharp  demarcation  between  the  cold 
water  near  shore  and  warmer  offshore  water. 
(Woodard-USGS) 
W72- 10644 


RECONNAISSANCE  OF  THE  OXYGEN 
BALANCE  AND  THE  VARIATION  OF 
SELECTED  NUTRIENTS  IN  THE  SAN  AN- 
TONIO RIVER  DURING  LOW  FLOW, 

Geological  Survey,  Austin,  Tex. 

J.  Rawson. 

Texas   Water  Development   Board   Report   142, 

February  1972.  1 1  p,  8  fig,  2  tab,  1  ref. 

Descriptors:  'Water  quality,  'Dissolved  oxygen, 
'Nutrients,  'Rivers,  'Texas,  Low  flow.  Data  col- 
lections, Streamflow,  Flow  rates.  Sampling, 
Chemical  analysis,  Sewage  effluents,  Biochemical 
oxygen  demand,  Nitrogen,  Phosphates,  Water  pol- 
lution sources,  Path  of  pollutants. 
Identifiers:  'San  Antonio  River  (Tex). 

A  water-quality  reconnaissance  of  the  San  An- 
tonio River  in  Texas  was  made  to  describe  the 
progress  of  waste  assimilation,  to  delineate  the 
critical  reach  of  the  river  (the  reach  in  which  the 
minimum  dissolved-oxygen  concentration  occurs), 
and  to  determine  the  concentrations  of  selected 
nutrients  in  the  river  during  the  low-flow  period 
June  16-19,  1969.  Water-quality  and  discharge  data 
were  obtained  at  seven  sites  in  the  136.5-mile 
reach  of  the  river  between  Farm  Road  1518  near 
Elmendorf  and  Goliad.  The  mean  discharge  ranged 
from  128  cfs  near  Elmendorf  consisted  of  treated 
sewage  effluent.  The  quantity  of  treated  effluent 
released  into  the  San  Antonio  River  about  18  miles 
upstream  from  the  site  near  Elmendorf  ranged 
from  46  to  138  cfs  and  averaged  about  100  cfs.  The 
time-weighted  concentration  of  dissolved  oxygen 
and  the  dissolved-oxygen  deficit,  during  the  period 
from  1200  hours  on  June  17  to  1400  hours  on  June 
19,  show  that  the  critical  part  of  the  reach  ex- 
tended from  site  1  (mile  203.0)  to  site  2  (mile 
175.5).  The  dissolved-oxygen  content  of  water  in 
this  27.5-mile  reach  averaged  about  5.0  mg/liter 


and  the  dissolved-oxygen  deficit  averaged  about 

3.0  mg/liter.  (Woodard-USGS) 

W72-10651 


SURVEY  OF  TOXAPHENE  LEVELS  IN  GEOR- 
GIA ESTUARIES, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

R.  J.  Reimold,  and  C.  J.  Durant. 

Available    from    the    Marine    Resource    Center, 

Savannah,  Ga.  Technical  Report  Series  No.  72-2, 

Feb.  1972,  51  p,  2  fig,  25  tab,  10  ref. 

Descriptors:  'Surveys,  'Data  collections, 
'Hydrologic  data,  'Measurement,  'Assay, 
Analytical  techniques,  Evaluation,  Water  pollu- 
tion, Pollutant  identification,  Sampling,  Bioassay, 
Environment,  Toxicity,  Poisons,  Algal  toxins. 
Fish  toxins,  Sediments,  Salt  marshes,  Ecology, 
Pesticides,  Estuaries,  Intertidal  areas,  Estuarine 
fisheries. 

Data  collected  and  processed  from  1  August  1970 
to  31  July  1971  are  included.  An  effort  is  made  to 
cover  each  portion  of  the  research  with  explana- 
tions of  methodology  and  results.  This  procedure 
deviates  from  the  normal  introduction,  methods, 
results  and  discussion  to  provide  the  reader  with  a 
coherent  summary  of  the  research  findings.  The 
sections  are  subdivided  in  the  following  broad 
categories:  (1)  environmental  toxaphene  residue 
results  (except  sediment);  (2)  sediment  analysis; 
(3)  bioassays;  (4)  trawl  data;  and  (5)  summary  of 
findings  related  to  the  problems  of  toxaphene  con- 
tamination in  the  salt  marsh.  (Houser-ORNL) 
W72-10678 


THE  USE  OF  FISH  MOVEMENT  PATTERNS 
TO  MONITOR  ZINC  IN  WATER, 

Virginia    Polytechnic    Inst,    and    State    Univ., 

Blacksburg.    Dept.    of    Biology;    and    Virginia 

Polytechnic   Inst,  and   State  Univ.,   Blacksburg. 

Center  for  Environmental  Studies. 

W.  T.  Waller,  and  J.  Cairns,  Jr. 

Water  Research,  Vol.  6,  No.  3,  March  1972,  p  257- 

269.  5  tab,  18  ref. 

Descriptors:  'Monitoring,  'Environment, 
'Aquatic  environment,  'Toxicity,  'Zinc,  'Fish, 
Fish  behavior,  Water  pollution,  Fish  migration. 
Light,  Path  of  pollutants. 

Identifiers:  Fish  movements.  Abnormal  move- 
ment patterns. 

Fish  movement  patterns  monitored  by  light  beam 
interruptions  give  a  reliable  index  of  premortal 
zinc  toxicity  under  the  conditions  tested.  The  rela- 
tionship between  abnormal  movement  patterns 
and  other  toxicants  has  not  been  established. 
However,  because  the  analysis  used  to  distinguish 
between  normal  and  abnormal  movement  patterns 
is  based  on  changes  in  variance  recorded  for  light 
beam  interruptions,  irregardless  of  the  direction  of 
change,  the  system  should  detect  premortal  signs 
of  toxicity  for  other  pollutants.  The  same  statisti- 
cal procedure  has  been  used  to  analyze  breathing 
movements  of  fish  confined  in  plastic  cylinders 
(Houser-ORNL) 
W72-I0681 


DISPOSAL  OF  LIQUID  WASTES  INTO 
COASTAL  WATERS, 

Battelle  Memorial  Inst.,  Richland,  Wash. 

W.  L.  Templeton. 

Effluent  and  Water  Treatment  Journal  Vol  11  No. 

5,  May  1971,  p  251-258, 6  fig,  31  ref. 

Descriptors:  'Nuclear  powerplants,  'Effluents, 
'Waste  disposal,  'Water  pollution,  'Water  pollu- 
tion sources.  Monitoring,  Pesticides,  Biocontrol, 
Biological  properties,  Cost-benefit  theory,  Seas. 

Methods  employed  to  assess  the  risks  posed  by 
radioactive  waste  disposal  are  discussed  and  their 
application  to  monitor  the  effects  of  other  pollu- 
tants, such  as  pesticides,  is  considered.  Special 
reference  is  made  to  the  Windscale  and  Brad  well 
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nuclear  power  station  sites.  The  dissemination  of 
pesticides,  particularly  the  persistent  chlorinated 
hydrocarbon  compounds,  is  an  analogous  situa- 
tion. Their  attendant  phenomena  of  dispersal, 
biological  concentration,  and  concentration  in 
food  webs  share  many  features  with  radio- 
nuclides. Like  persistent  pesticides,  radionuclides 
become  widely  distributed  in  the  environment,  are 
concentrated  at  different  rates  in  different  species 
of  plants  and  animals  and  can  have  widely  dif- 
ferent effects  on  different  organisms.  However, 
radionuclides  are  not  taken  up  differentially  their 
accumulation  rate  depends  on  the  normal  uptake 
of  the  element,  or  chemically  related  element,  and 
on  the  proportion  of  the  isotope  in  the  environ- 
ment which  is  radioactive.  The  concentration  fac- 
tors of  radionuclides  in  organisms  and  in  food 
webs  vary  considerably,  but  are  comparable  to 
those  of  persistent  insecticides.  (Houser-ORNL) 
W72- 10683 


RADIUM  IN  AQUATIC  FOOD  CHAINS:  RADI- 
UM UPTAKE  BY  FRESH  WATER  ALGAE, 
Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10686 


INDEXED  BIBLIOGRAPHY  ON  ENVIRONMEN- 
TAL MONITORING  FOR  RADIOACTIVITY, 

Oak  Ridge  National  Lab.,  Tenn. 
B.  L.  Houser. 

Available  from  NTIS,  as  ORNL-NSIC-101  $10.00 
paper  copy;  $0.95  microfiche.  Report  No.  ORNL- 
NSIC-101 ,  May  1972,  319  p. 

Descriptors:  'Bibliographies,  'Monitoring,  'En- 
vironment, 'Assay,  'Public  health,  'Abstracts, 
'Publications,  Information  retrieval,  Surveys, 
Data  collections,  Measurement,  Nuclear  reactors, 
Neclear  Wastes,  Water  pollution,  Water  pollution 
sources,  Air  pollution,  Soil  contamination, 
Analytical  techniques,  Instrumentation,  Calibra- 
tion. 

Identifiers:  Concentration,  Background  monitor- 
ing, Startup  surveys,  Operational  surveys,  Emer- 
gency monitoring. 

This  bibliography  of  over  850  abstracts  on  en- 
vironmental monitoring  for  radioactivity  is  divided 
into  six  sections:  preoperational  surveys,  surveys 
at  startup,  routine  surveys  during  operation, 
analytical  procedures,  instrumentation  including 
instrument  calibration,  and  emergency  monitoring. 
These  references  will  provide  background  infor- 
mation that  is  necessary  for  the  development  of 
adequate  monitoring  programs.  Important  rela- 
tionships that  must  be  considered  are:  (1)  deter- 
mination of  the  critical  radionuclides  released,  (2) 
the  critical  pathways  to  man  of  these 
radionuclides,  and  (3)  the  critical  population 
groups  exposed.  (Houser-ORNL) 
W72-10689 


MOVEMENT  OF  TRITIUM  IN  ECOLOGICAL 
SYSTEMS, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

J.  J.  Koranda,  and  J.  R.  Martin. 

Available  from  NTIS,  as  UCRL-73178  $3.00,  $0.95 

microfiche.  Report  No.  UCRL-73178,  August  24, 

1971,  56  p,  4  tab,  16  fig,  34ref. 

Descriptors:  'Tritium,  'Ecosystems,  'Reviews, 
Nuclear  wastes,  Radioactivity  effects,  Forecast- 
ing, Systems  analysis,  Projections,  Soil-water- 
plant  relationships,  Soil  water  movement,  Water 
pollution  control,  Water  circulation,  Animal 
physiology,  Path  of  pollutants,  Public  health,  Plant 
physiology. 

Although  the  world-wide  exposure  from  fission- 
produced  tritium  by  the  year  2000  (0.008  millirad) 
is  small  local  exposures  may  be  substantially 
higher,  depending  on  holdup  in  ecosystems.  Tur- 
nover of  tritiated  water  in  plants,  animals,  and 


ecosystems  is  reviewed.  Important  parameters  in- 
clude rates  of  turnover  of  soil  water,  half  times  of 
body  or  tissue  water  (minutes-hours  in  plants,  1-15 
days  in  animals),  and  rates  of  organic  fixation  of 
tritium.  (Bopp-ORNL) 
W72-10691 


FISSION     TRACK     DATING     OF     VOLCANIC 
GLASS  SHARDS  IN  MARINE  SEDIMENTS, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif.  Geological  Research  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W72-10692 


GAMMA  EMITTERS  IN  EUPHAUSIIDS  FROM 
THE  SOUTHEAST  PACIFIC  OCEAN, 

Chile    Univ.,    Vina   del   Mar.   Departamento   de 
Oceanologia;  and  Oregon  State  Univ.,  Corvallis. 
T.  J.  Antezana,  and  S.  W.  Fowler. 
Health  Physics,  Vol.  22,  p  201-205  February,  1972 
1  fig,  2  tab,  20  ref . 

Descriptors:  'Radioactivity,  'Crustaceans,  'Zinc 
radioisotopes,  'Fallout,  Pacific  Ocean,  Tropical 
regions,  Atolls,  Background  radiation, 
Radioecology,  Oceanography,  Ocean  circulation, 
Ocean  currents,  Vertical  migration.  Food  chains, 
Nuclear  explosions. 

Zn-65  was  found  after  French  atomic  tests  in  E. 
mucronata,  a  filterer  of  planktonic  microorgan- 
isms which  plays  a  role  in  regional  food  chains. 
The  rather  sudden  disappearance  of  Zn-65  from 
the  euphausiid  during  subsequent  months  (from 
about  40  pCi/g  dry  weight  to  near  the  1  pCi/g 
background)  is  attributed  to  rapid  northward  trans- 
port of  contaminated  water  by  currents,  diminish- 
ing fallout,  euphausiid  vertical  migration,  and 
molting  of  exoskeletons.  (Bopp-ORNL) 
W72- 10693 


RELATIVE    FLOW    RATES    OF    SALT    AND 
WATER  IN  SOIL, 

California  Univ.,  Davis.  Dept.  of  Water  Science. 
For  primary  bibliographic  entry  see  Field  02G. 

W72-10712 


SEEPAGE  THROUGH  SOIL  BEDDING  OR  A 
HILLSIDE  DUE  TO  A  STEADY  RAINFALL:  I. 
SOIL  SURFACE  OF  CONSTANT  SLOPE, 

Iowa   State   Univ.   of  Science  and  Technology, 

Ames.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10713 


SEEPAGE  THROUGH  SOIL  BEDDING  OR  A 
HILLSIDE  DUE  TO  A  STEADY  RAINFALL:  II. 
SOIL  SURFACE  OF  ARBITRARY  SHAPE, 

Iowa   State   Univ.  of  Science  and  Technology, 

Ames.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10714 


PRELIMINARY  HYDROGEOLOGIC  AP- 
PRAISAL OF  NITRATE  IN  GROUND  WATER 
AND  STREAMS,  SOUTHERN  NASSAU  COUN- 
TY, LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 
N.  M.  Perlm utter,  and  E.  Koch. 
Prof.  Paper  800-B  available  from  GPO,  Washing- 
ton, D  C  20402  --  Price  $2.25.  In:  Geological  Sur- 
vey Research  1972,  Chapter  B;  U  S  Geological 
Survey  Professional  Paper  800-B,  p  B225-235, 
1972.  6  fig,  15  ref. 

Descriptors:  'Water  pollution  sources,  'Nitrates, 
•New  York,  'Urban  hydrology,  'Path  of  pollu- 
tants, Hydrogeology,  Groundwater  movement, 
Farm  wastes,  Septic  tanks,  Sewers,  Adsorption, 
Sorption,  Domestic  wastes,  Soil  disposal  fields, 
Water  quality.  Urbanization. 
Identifiers:  'Nassau  County  (N  Y),  'Long  Island 
(NY). 
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Increase  in  nitrate  content  of  groundwater  and 
streams,  mainly  due  to  infiltration  of  sewage, 
leachate  from  chemical  fertilizers,  and  wastes 
from  decayed  crops,  is  a  major  water-quality 
problem  in  a  180-square-mile  area  of  Nassau 
County,  Long  Island,  N.  Y.  This  area  has 
hydrologically  similar  adjoining  sewered  and  un- 
sewered  parts.  Nitrate  content  of  water  in  the 
upper  glacial  aquifer  averaged  30  mg/liter  and  in 
seven  places  equaled  or  exceeded  100  mg/liter.  In 
comparison,  the  estimated  average  natural  nitrate 
content  is  less  than  1  mg/liter.  Nitrate  content  of 
groundwater-fed  streams  averaged  11  and  25 
mg/liter  in  the  sewered  and  unsewered  areas, 
respectively.  Nitrate-enriched  water  has  also 
moved  down  into  the  underlying  Magothy  aquifer. 
For  example,  the  nitrate  content  of  water  from  234 
public-supply  wells  screened  in  the  Magothy 
averaged  10  mg/liter,  but  in  16  wells  the  nitrate 
content  ranged  from  45  to  94  mg/liter.  Reduction 
of  nitrate  to  ammonium  ion  and  subsequent  ion 
exchange  or  sorption  of  the  ammonium  ion  may 
retard  southward  movement  of  the  'nitrate  front.' 
Increased  pumping,  however,  could  accelerate 
movement.  (Knapp-USGS) 
W72-10734 


TRAVEL  OF  POLLUTION-INDICATOR  BAC- 
TERIA THROUGH  THE  MAGOTHY  AQUIFER, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 
J.  Vecchioli,  G.  G.  Ehrlich,  and  J.  A.  Ehlke. 
Prof.  Paper  800-B  available  from  GPO,  Washing- 
ton, D  C  20402  -  Price  $2.25.  In:  Geological  Sur- 
vey Research  1972,  Chapter  B;  U  S  Geological 
Survey  Professional  Paper  800-B,  p  B237-B239, 
1972. 1  tab,  7  ref. 

Descriptors:  'Artificial  recharge,  'Reclaimed 
water,  'Water  reuse,  'Waste  water  disposal,  'In- 
jection wells,  New  York,  Water  quality,  Path  of 
pollutants,  Bacteria,  Coliforms,  Filtration, 
Aquifer  characteristics,  Sewage  treatment, 
Hydrogeology. 
Identifiers:  'Long  Island  (N  Y). 

Experimental  injection  of  reclaimed  water  (highly 
treated  but  unchlorinated  sewage)  into  the 
Magothy  aquifer  at  Bay  Park,  Long  Island,  N.  Y., 
showed  very  restricted  travel  of  pollution-indica- 
tor bacteria.  Although  the  injected  water  had  sub- 
stantial densities  of  total-coliform,  fecal-coliform, 
and  fecal-streptococci,  no  fecal-coliform  or  fecal- 
streptococcal  bacteria  and  only  nominal  total- 
coliform  bacteria  were  found  in  water  from  an  ob- 
servation well  20  feet  away  from  the  point  of  injec- 
tion. Restriction  of  bacterial  travel  through  the 
Magothy  aquifer  is  due  primarily  to  the  high  filter 
efficiency  of  the  fine  to  medium  sand  charac- 
teristic of  the  aquifer  and  to  bacterial  capture  by  a 
filter  mat  and  slime  deposits  that  form  around  the 
injection  well  during  injection.  (Knapp-USGS) 
W72-10735 


MICROBIOLOGICAL  ASPECTS  OF  GROUND- 
WATER RECHARGE-INJECTION  OF  PU- 
RIFIED CHLORINATED  SEWAGE  EFFLUENT, 

Geological  Survey,  Menlo  Park,  Calif. 
G.  G.  Ehrlich,  T.  A.  Ehlke,  and  J.  Vecchioli. 
Prof.  Paper  800-B  available  from  GPO,  Washing- 
ton, D  C  20402  -  Price  $2.25.  In:  Geological  Sur- 
vey Research  1972,  Chapter  B;  U  S  Geological 
Survey  Professional  Paper  800-B,  p  B241-B245, 
1972. 2  fig,  3  tab,  16  ref. 

Descriptors:  'Artificial  recharge,  'Reclaimed 
water,  'Water  reuse,  'Waste  water  disposal,  'In- 
jection wells.  New  York,  Water  quality,  Path  of 
pollutants,  Bacteria,  Coliforms,  Filtration, 
Aquifer  characteristics,  Sewage  treatment, 
Hydrogeology. 
Identifiers:  'Long  Island  (N  Y). 

Chlorinated,  purified  sewage  was  injected  through 
a  well  at  Bay  Park,  N.Y.,  at  rates  of  350  gpm  (gal- 
lons per  minute)  and  200  gpm  for  33  days.  Ob- 
served injection-well  head  buildup  was  correlated 
with  the  content  of  mostly  inorganic  particulate 
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matter  in  the  injectant.  Bacterial  slimes  were  not 
present  in  repumped  water  or  in  a  sand  probe 
placed  near  the  injection  zone  during  the  test. 
Several  species  of  aerobic  and  facultative  anaero- 
bic bacteria  were  found  in  repumped  water  sam- 
ples. Microbial  growth  occurs  in  the  aquifer  after 
chlorine  has  been  inactivated  by  the  aquifer 
materials.  (Knapp-USGS) 
W72-10736 


CORROSION  OF  WELL-CASING  AND  SCREEN 
METALS  IN  WATER  FROM  THE  MAGOTHY 
AQUIFER  AND  IN  INJECTED  RECLAIMED 
WATER,  BAY  PARK,  LONG  ISLAND,  NEW 
YORK, 

Geological  Survey,  Mineola,  N.Y. 
J.  Vecchioli,  and  A.  A.  Giaimo. 
Prof.  Paper  800-B  available  from  GPO,  Washing- 
ton, D  C  20402  -  Price  $2.25.  In:  Geological  Sur- 
vey Research  1972,  Chapter  B;  U  S  Geological 
Survey  Professional  Paper  800-B,  p  B247-B251, 
1972.  5  fig,  1  tab,8ref. 

Descriptors:  'Corrosion,  *WeU  screens, 
'Reclaimed  water,  'Injection  wells,  'Well  cas- 
ings, New  York,  Water  wells,  Water  reuse,  Waste 
water  treatment.  Waste  water  disposal,  Bacteria, 
Water  quality,  Sulfur  bacteria,  Iron  bacteria. 
Identifiers:  'Long  Island  (N  Y). 

Short-term  (1-  to  5-month)  corrosion  rates  were 
determined  for  mild  steel,  stainless  steel,  and 
copper  in  contact  with  both  water  from  the 
Magothy  aquifer  and  injected  reclaimed  water. 
Only  mild  steel  showed  significant  corrosion. 
Average  corrosion  rates  for  mild  steel  were  0.003 
and  0.007  inch  per  year  penetration  for  water  from 
the  Magothy  aquifer  and  reclaimed  water,  respec- 
tively. The  corrosion  rates  indicate  that  water 
from  both  sources  is  moderately  corrosive  to  mild 
steel.  Although  corrosion  rates  were  somewhat 
higher  in  reclaimed  water  than  in  Magothy  water, 
electrochemical  relationships  show  that  water 
from  the  Magothy  aquifer  is  more  undersaturated 
with  ferrous  iron  and,  thus,  is  potentially  more 
corrosive  than  reclaimed  water.  Higher  rates  or 
corrosion  in  reclaimed  water  are  attributed  to  cata- 
lytic action  of  sulfate-reducing  bacteria.  (Knapp- 
USGS) 
W72-10737 


TRITIUM  IN  PINE  TREES  FROM  SELECTED 
LOCATIONS  IN  THE  UNITED  STATES,  IN- 
CLUDING AREAS  NEAR  NUCLEAR  FACILI- 
TIES, 

Geological  Survey,  Amherst,  Mass. 
G.  L.  Stewart,  T.  A.  Wyerman,  M.  Sherman,  and 
R.  Schneider. 

Prof,  paper  800-B  available  from  GPO,  Washing- 
ton, DC  20402  -  Price  $2.25.  Geological  Survey 
Research  1972,  Chapter  B;  US  Geological  Survey 
Professional  Paper  800-B,  p  B265-B271,  1972.  4 
fig,  2  tab,  7  ref. 

Descriptors:  'Tritium,  'Pine  trees,  'Fallout, 
•Nuclear  powerplants,  Meteorology,  Distribution 
patterns.  Nuclear  explosions. 

Pine  needles  were  sampled  at  several  selected  lo- 
cations in  the  conterminous  United  States  to  deter- 
mine if  the  natural  tritium  rainout  pattern  can  be 
correlated  with  tritium  in  free  water  and  in  bound 
hydroxyls  of  new  and  old  growth.  Near  nuclear 
facilities  which  are  known  to  release  tritium  to  the 
environment  the  objectives  was  to  obtain  some  in- 
formation on  the  distribution  pattern  and  fate  of 
tritium  in  nearby  vegetation.  Excluding  samples 
near  the  nuclear  facilities,  the  tritium  concentra- 
tions in  pine  needles  followed  a  geographic  pattern 
similar  to  that  for  the  rainout  of  bomb-produced 
tritium -a  general  increase  with  latitude  and 
distance  from  the  ocean.  However,  tritium  con- 
centrations were  greater  in  plant  tissue  than  would 
be  expected  from  natural  rainout.  At  the  Savannah 
River  Plant,  South  Carolina,  the  data  clearly  in- 
dicate a  decreasing  concentration  of  tritium  with 
distance  from  the  release  areas.  (Knapp-USGS) 
W72-10741 


CONTRIBUTIONS    TO    THE    GENESIS    AND 

CLASSIFICATION    OF    MARSH     SOILS:    HI. 

CONTENTS,      OXIDATION       STATUS      AND 

MECHANISMS  OF  BINDING   OF  SULFUR  IN 

POLER  SOILS,  (IN  GERMAN), 

Kiel  Univ.  (West  Germany).  Institut  fuer  Pflan- 

zenernaehrung  und  Bodenkunde. 

For  primary  bibliographic  entry  see  Field  02G. 

W72- 10787 


INSECTICIDE  RESIDUES  IN  A  STREAM  AND  A 
CONTROLLED  DRAINAGE  SYSTEM  IN 
AGRICULTURAL  AREAS  OF 

SOUTHWESTERN  ONTARIO,  1970, 
Department  of  Agriculture,  London  (Ontario). 
J.  R.  W.  Miles,  and  C.  R.  Harris. 
Pesticides  Monitoring  Journal,  Vol.  5,  No.  3,  p 
289-294,  December  1971. 1  fig,  6  tab,  13  ref. 

Descriptors:  'Path  of  pollutants,  'Pesticide 
kinetics,  'Pesticide  residues,  *DDT,  'Fish 
physiology,  Pesticide  drift,  Absorption,  Agricul- 
tural chemicals,  DDD,  DDE,  Dieldrin,  Lake  Erie, 
Water  pollution  sources,  Water  pollution  effects, 
Public  health,  Chlorinated  hydrocarbon  pesti- 
cides, Canada. 

Identifiers:  'Residue  magnification,  'Residue  con- 
centration, Ontario. 

Residues  of  the  organochlorine  insecticides, 
primarily  DDT  and  its  metabolites,  and  to  a  lesser 
extent  dieldrin,  are  present  in  streams  and  ditches 
draining  agricultural  areas  whose  soil  contains 
residues  of  these  insecticides.  While  the  residue 
concentrations  found  in  this  study  of  a  creek  flow- 
ing into  Lake  Erie  and  a  controlled  drainage 
system  were  extremely  small  and  were  below  max- 
imum reasonable  stream  allowances,  residues  in 
the  mud  were  820  to  13,000  times  the  concentra- 
tions in  the  water.  Residues  found  in  the  fish  were 
50,000  to  80,000  times  those  in  the  water,  thus  in- 
dicating magnification  as  the  insecticides  move  up 
through  the  biological  chain.  (LeGore-Washing- 
ton) 
W72- 10798 


MOBILIZATION  OF  MERCURIC  SULFIDE 
FROM  SEDIMENT  INTO  FISH  UNDER  AERO- 
BIC CONDITIONS, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  C.  Gillespie,  and  D.  P.  Scott. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  28,  No.  11,  p  1807-1808,  1971.  2  fig,  4 

ref. 

Descriptors:  'Path  of  pollutants,  'Mercury,  'Ab- 
sorption, 'Fish  physiology,  'Physiological  ecolo- 
gy, Metals,  Public  health,  Water  pollution  effects, 
Water  pollution  sources.  Environmental  effects. 
Identifiers:  Mercuric  sulfide,  Guppies,  Poecilia 
spp. 

Pollution  of  the  aquatic  environment  with  mercury 
and  the  subsequent  high  concentrations  in  fish 
have  resulted  in  the  need  for  model  experiments  to 
examine  the  process  of  transfer  of  mercury  from 
sediments  to  fish.  A  system  for  studying  the  aero- 
bic mobilization  of  mercury  from  aquatic  sedi- 
ments into  fish  is  described.  Using  this  method,  it 
was  shown  that  mercuric  sulfide  in  sediment  is 
very  slowly  mobilized  and  picked  up  by  fish. 
(LeGore-Washington) 
W72- 10799 


FATE  OF  THERMALLY  POLLUTED  SURFACE 
WATER  IN  RIVERS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  Engineer- 
ing. 

Cheng-lung  Chen. 

Journal  of  the  Sanitary  Engineering  Division, 
American  Society  of  Civil  Engineers,  Vol  97,  No 
SA3,  Proc  Paper  8197,  p  31 1-331,  June  1971.  1  fig, 
21  ref. 

Descriptors:  Rivers,  'Heated  water,  'Thermal 
pollution.  Diffusion,  'Dispersion,  Heating,  Mathe- 


matical models,  Temperature,  Water  distribution. 
Flow,  Water  supply,  'Path  of  pollutants. 
Identifiers:  'Thermal  energy,  Space  averaging. 

By  means  of  the  time  and  space-averaging 
processes,  the  general  longitudinal  thermal  energy 
equation  for  nonuniform  flow  can  be  derived  from 
the  three-dimensional  instantaneous  equations  of 
continuity  and  of  thermal  energy  for  flow  of  in- 
compressible Newtonian  fluid.  The  longitudinal 
thermal  energy  equation  can  be  used  to  describe 
mathematically  the  average  temperature  distribu- 
tion of  a  stream  at  every  instant  and  at  all  points 
due  to  the  injection  of  thermal  pollutant  in  the 
stream,  provided  that  the  longitudinal  heat  disper- 
sion coefficient  of  water,  the  average  thermal  con- 
vective  conduction  coefficients  of  the  water  sur- 
face and  the  soil  surface,  and  the  Darcy-Weisbach 
friction  coefficient  of  the  stream  can  accurately  be 
evaluated.  The  values  of  such  coefficients  depend 
primarily  on  the  flow  and  the  thermal  properties  of 
water  as  well  as  its  boundaries  in  contact  with  soil 
and  air,  and  should  be  able  to  be  expressed  in 
terms  of  the  bulk  flow  parameters  and  boundary 
geometries.  The  so-called  exponential  temperature 
decay  equation  can  readily  be  formulated  by  sim- 
plifying the  longitudinal  thermal  energy  equation 
in  uniform  low  on  the  basis  of  the  assumption  that 
at  the  equilibrium  state  there  is  no  longitudinal 
mixing  in  a  stream.  (Upadhyaya-Vanderbilt) 
W72-10819 


AIRBORNE     SCANNER     TRACES    THERMAL 
POLLUTION, 

Abrams  Aerial  Survey  Corp.,  Lansing,  Mich. 

T.  M.  Schafer. 

Public  Works,  p  58-59,  August  1971. 3  photos. 

Descriptors:   'Remote  sensing,  'Thermal  pollu- 
tion, Temperature,  Oil  spills,  Soil  types,  Geologi- 
cal surveys,  Photography,  Lakes,  Rivers. 
Identifiers:  'Infrared  scanner. 

An  airborne  scanning  system  traces  thermal 
discharges  into  lakes  and  rivers.  Temperature  vari- 
ances on  the  order  of  1 F  are  measurable  from  2000 
foot  altitude  overflights.  The  scan  technique  is 
simple  and  inexpensive.  An  airborne  radiometer 
can  be  employed  with  the  scanner  if  absolute  tem- 
perature readings  are  desired.  Weather  restrictions 
for  the  actual  flight  are  much  less  stringent  than 
for  aerial  photo  surveys  since  no  exposing  sunlight 
is  needed.  A  second  station  in  the  same  aircraft 
adds  the  capability  of  simultaneous  precision  car- 
tographic aerial  photography.  Some  tests  suggest 
that  water-bearing  soil  types,  such  as  muck 
deposits,  can  be  detected  by  the  scanner,  which 
would  give  the  technique  major  significance  in 
highway  route  selection.  Oil  slicks  on  the  surface 
of  water  have  been  plotted  from  infrared  scans 
since  their  thermal  emissivity  is  different  than  that 
of  the  surrounding  water.  Mineral  surveying, 
geological  fault  mapping,  construction  surveys, 
forest  fire  patrols  and  crop  health  surveys  all  seem 
to  be  likely  applications  for  thermal  imagery 
techniques.  (Upadhyaya-Vanderbilt) 
W72-10820 


FORMATION  OF  THE  THERMOCLINE  STEP 
STRUCTURE  BY  LARGE-AMPLITUDE  INTER- 
NAL GRAVITY  WAVES, 

Environmental  Science  Services  Administration, 
Princeton,  N.J.  Geophysical  Fluid  Dynamics  Lab. 
For  primary  bibliographic  entry  see  Field  02E. 
W72-10822 


INVESTIGATION  OF  THE  BOUGUER-LA- 
MBERT  FORMULA  FOR  THE  PENETRATION 
OF  SOLAR  RADIATION  INTO  ICE, 

Kazakhskii  Nauchno-Issledovatelskii 

Gidrometeorologicheskii       Institut,       Alma-Ata 

(USSR). 

For  primary  bibliographic  entry  see  Field  02C. 

W72- 10823 
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PRELIMINARY  SURVEY  OF  CONCENTRA- 
TION OF  FLUORINE  IN  POTABLE  WATER  IN 
NORTHERN  BIHAR, 

Indian  Veterinary  Research  Inst.,  Izatnagar. 

P.  N.  Johri,  and  J.  P.  Srivastava. 

Indian  J  Agric  Sci,  Vol  40,  No  12,  p  1128-1130, 

1970. 

Identifiers:    'Fluorine,    'India,    'Potable    water, 

Surveys. 

A  survey  was  carried  out  of  the  Fl  content  in  pota- 
ble water  of  7  districts  of  northern  Bihar.  Well- 
water  generally  contained  higher  concentration  of 
Fl  than  surface  water.  The  concentration  of  Fl  in 
waters  collected  from  different  wells  of  the  same 
village  varied.  No  water  sample  contained  a  toxic 
level  of  Fl. --Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-10824 


DISCHARGE    OF    COOLING    WATER    FROM 

THERMAL  POWER  PLANTS  (KYLVATTENUT- 

SLAPP  FRAN  V  ARMEKR  AFTVERK), 

Chalmers     Univ.     of     Technology,     Goteborg 

(Sweden). 

K  Cederwall,  and  A.  Sjoberg. 

Sartryck   ur   Vag-och   Vattenbyggaren,   No   8-9, 

1969. 15  p,  11  fig,  13  ref.  English  summary. 

Descriptors:   'Thermal  pollution,  Cooling  water. 
Nuclear  powerplants,  Water  spreading,  Density, 
Diffusivity,  Discharge  (Water),  Coasts,  Sea  water, 
Mathematical  models,  'Model  studies. 
Identifiers:  'Coastal  water,  'Subsurface  jet. 

Thermal  pollution  of  the  sea  water  and  recircula- 
tion of  the  discharged  cooling  water  are  two  of  the 
main  problems  in  design  and  operation  of  thermal 
power  plants  on  the  sea  coast.  These  problems  are 
affected  by  distance  between  intake  and  outlet, 
the  heat  budget  of  the  sea,  the  hydrography  and 
currents  of  the  sea,  and  the  spreading  behavior  of 
the  warm  water.  The  relative  growth  of  the  flow  of 
cooling  water,  the  relative  excess  of  temperature, 
and  the  relative  velocity  at  the  flow  axis  are  the 
parameters  which  express  spread  characteristics 
of  the  heated  waters.  A  mathematical  model  for 
the  initial  flow  zone  is  developed  introducing  the 
following  assumptions:  the  discharged  flow  of 
cooling  water  is  considered  as  a  subsurface  jet;  the 
water  surface  and  the  bottom  are  characterized  by 
zero  rate  of  entrainment;  the  local  flux  of  momen- 
tum is  reduced  due  to  the  work  done  by  turbulent 
shear  at  the  fixed  boundaries;  and  increased  lateral 
spread  is  caused  by  the  density  deficit  of  the  cool- 
ing water.  Equations  for  the  spreading  of  cooling 
water  from  a  subsurface  jet  in  deep  or  shallow 
homogeneous  water,  stagnant  water,  and  a  flowing 
recipient  are  developed.  Proposed  flow  models  are 
applied  to  two  planned  3000  Mw  nuclear  power- 
plants,  both  with  cooling  water  discharges  of 
ibout  ISO  cubic  meter  per  sec.  initially  issued  at  a 
speed  of  2  meter  per  sec.  (Upadhyaya-Vanderbilt) 
W72-10826 


TWO-DIMENSIONAL  SURFACE  WARM  JETS, 

retra  Tech,  Inc.,  Pasadena,  Calif. 

C.Y.Koh. 

Journal   of   the   Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol  97,  No  HY6,  Proc 

Paper  8186,  p  819-836,  June  1971 . 6  fig,  4  ref. 

Descriptors:  'Jets,  'Entrainment,  Heat  transfer, 
Hydraulics,   Interfaces,   Shear,   'Thermal  pollu- 
tion,   Water    quality,    Hydraulic    jump,    Heated 
water,  'Dispersion. 
Identifiers:  'Surface  jets,  'Two-dimensional. 

The  dispersion  of  heat  resulting  from  the  horizon- 
tal discharge  of  a  two-dimensional  warm  jet  at  the 
surface  into  a  quiescent  cooler  ambient  is  in- 
vestigated. The  effects  of  source  momentum, 
source  buoyancy,  entrainment,  and  interfacial 
shear  are  included.  The  case  of  an  infinite  ambient 
fluid  is  examined  and  it  is  found  that  the  surface 
heat  exchange  mechanism  can  replace  the  neces- 
sary downstream  conditions.  In  the  event  no  sur- 


face exchange  occurs  such  as  in  the  case  where  the 
buoyancy  is  induced  by  salinity  variations,  no 
steady-state  solution  can  be  expected  unless  the 
interfacial  shear  is  ignored.  For  given  conditions, 
there  exist  two  critical  values  for  the  surface  heat 
exchange  coefficient  K  such  that  if  the  actual 
value  of  K  is  larger  than  the  one,  the  flow  field  is 
of  jet  type;  if  K  is  less  than  the  other,  the  source  is 
inundated;  and  if  K  is  between  the  two,  the  flow 
field  consists  of  a  jet  type  region  near  the  source, 
followed  by  an  internal  hydraulic  jump  and  a  re- 
gion resembling  two-layered  stratified  flow.  This 
finding  is  of  importance  for  design  considerations. 
(Upadhyaya-Vanderbilt) 
W72-10828 


CONDENSER       COOLING       AND       PUMPED 
STORAGE  RESERVOIRS, 

Main   (Chas.  T.),   Inc.,   Boston,   Mass.  Thermal 

Power  Group. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10830 


A  STUDY  OF  THE  MIXING  OF  HEAT 
STRATIFIED  FLOW  UNDER  VARYING  TUR- 
BULENCE CONDITIONS  WITH  APPLICATION 
TO  THE  REDUCTION  OF  RIVER  HEAT  POL- 
LUTION, 

Connecticut  Univ.,  Storrs. 
A.  L.  Prasuhn. 

Available  from  University  Microfilms,  Ann  Ar- 
bor, Mich.,  48106,  Xerox  Copy,  $6.20,  Microfilm 
$3.00,  Order  No.  69-2170.  Ph.D.  Dissertation, 
1968.  118  p,  4  plates,  39  fig,  3  tab,  38  ref.  OWRR 
A-011-CONN(2). 

Descriptors:  'Mixing,  'Thermal  stratification,  Air 
temperature,     'Turbulence,     Boundary     layers, 
Streams,      Mathematical      models,      Hydraulic 
models,  Currents,  'Thermal  pollution. 
Identifiers:  Wind  tunnel  models. 

A  two-dimensional,  heat-stratified  air  flow  was 
studied.  The  mixing  rate  that  occurred  when  the 
floor  of  the  tunnel  was  roughened  could  be  com- 
pared both  with  the  turbulence  level  of  the  flow 
and  with  the  mixing  rate  of  a  similar  flow  over  a 
smooth  boundary.  By  consideration  of  other  stu- 
dies in  air  flows,  laboratory  flumes,  and  natural 
streams,  inferences  are  made  relating  the 
presented  results  to  river  conditions.  The  mixing 
of  the  two-layered  flow  could  be  expressed  by  a 
constant  for  flow  over  the  smooth  floor.  Large  in- 
creases in  the  diffusion  coefficients,  which  implies 
accelerated  mixing  rates,  can  be  accomplished  by 
roughening  of  a  boundary.  (Upadhyaya-Van- 
derbilt) 
W72-10833 


LAKE  MICHIGAN  OPEN  WATER  AND  LAKE 
BED  SURVEY  1970. 

Illinois  State  Environmental  Protection  Agency, 

Springfield. 

For  primary  bibliographic  entry  see  Field  05  A. 

W72- 10850 


PROCEEDINGS  OF  FIRST  MEETING  ON  EN- 
VIRONMENTAL POLLUTION,  15-16  APRIL 
1970,  SPONSORED  BY  AMERICAN 

ORDNANCE  ASSOCIATION. 

Edgewood  Arsenal,  Md. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10874 


TOXICITY  AND  DISTRIBUTION  OF  AROCLOR 
1254  IN  THE  PINK  SHRIMP  PENAEUS 
DUORARUM, 

Environmental  Protection  Agency,  Gulf  Breeze, 

Fla.  Gulf  Breeze  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10876 


TOPLYR-II     A     TWO-DIMENSIONAL     THER- 
MAL-ENERGY TRANSPORT  CODE, 

Hanford       Engineering       Development       Lab., 

Richland,  Wash. 

D.  C.  Kolesar,  and  J.  C.  Sonnichsen,  Jr. 

Report  HEDL-TME  72-46,  March  1972.  72  p,  16 

fig,  25  ref,  2  append.  USAEC  Contract  AT  (45-1)- 

2170. 

Descriptors:  'Thermal  pollution,  'Electric  power- 
plants,  'Thermal  water,  Thermal  properties.  Com- 
puter models,  Hydrologic  data,  Streamflow, 
Input-output  analysis,  Equations,  Correlations 
analysis.  Forecasting,  Water  pollution  sources. 
Identifiers:  Thermal  receiving  waters. 

The  TOPLYR  codes  are  designed  to  estimate  the 
transport  and  persistence  of  powerplant  thermal 
discharges  in  receiving  waters.  TOPLYR-II  is  a 
modification  and  improvement  of  the  TOPLYR-I 
digital  computer  code  and  was  designed  for  testing 
the  TOPLYR  model  against  field  data.  TOPLYR- 
II  is  an  improvement  in  that  the  numerical  approxi- 
mations involve  equations  known  to  be  accurate  to 
second  order,  rather  than  first  order,  as  used  in 
TOPLYR-I.  A  necessary  requisite  for  the  field 
data  used  to  test  the  code  is  adequate  definition  in 
space  and  time  of  receiving  water  depth,  velocity, 
and  temperature  throughout  the  flow  field.  U.S. 
Geological  Survey  data  on  eight  river  sites  near 
heat  sources  were  used.  The  code  was  fashioned 
for  ease  of  input  of  these  data  and  for  suitable  out- 
put for  direct  comparison.  Ease  in  adaptation  of 
the  code  to  other  problems  was  considered  in  the 
design.  (Woodard-USGS) 
W72-10892 


EVALUATION  OF  SALT  WATER  DISPOSAL 
INTO  POTENTIAL  GROUND-WATER 

RESOURCES, 

Oklahoma  Corp.,  Commission,  Oklahoma  City. 
F.  A.  Norris. 

Copy  available  from  GPO  Sup  Doc  EP2.10:16060 
HIJ  02/72,  $0.35;  microfiche  from  NTIS  as  PB-210 
852,  $0.95.  Environmental  Protection  Agency 
Water  Pollution  Control  Research  Series,  Februa- 
ry 1972.  18  p,  1  fig,  1  tab,  17  ref.  EPA  Project 
16060HIJ  02/72. 

Descriptors:    'Water   quality,    'Aquifer   charac- 
teristics,   'Hydrogeology,    'Oklahoma,    'Water 
sources,  Sandstones,  Saline  water,  Aquifer  test- 
ing, Injection  wells,  Waste  disposal  wells. 
Identifiers:  'Glorieta  Formation  (Okla). 

The  quality  of  the  water  in  the  Glorieta  Formation 
in  western  Oklahoma  was  tested  by  sampling  an  oil 
test  well.  The  test  was  made  to  obtain  data  which 
would  be  used  in  evaluating  the  potential  of  the 
formation  as  a  water  source  or  for  brine  disposal. 
The  water  in  the  formation  is  high  in  dissolved 
solids  and  would  have  to  be  either  desalted  or 
mixed  with  a  high  proportion  of  good-quality 
water  before  the  water  could  be  used  for  such  pur- 
poses as  irrigation  or  municipal  supply.  The 
Glorieta  Formation  is  composed  of  very  fine  un- 
consolidated sand.  Completion  and  pumping  of 
water  wells  in  the  formation  would  be  difficult  and 
considerably  more  expensive  than  present  water 
wells  in  the  High  Plains  area.  (Knapp-USGS) 
W72-10895 


PRELIMINARY  INVESTIGATIONS  OF 

PETROLEUM         SPILLAGE,         HAINES-FAI- 

RBANKS  MILITARY  PIPELINE,  ALASKA, 

Cold   Regions  Research   and   Engineering  Lab., 

Hanover,  N.H.  Earth  Sciences  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10909 


PREDICTED  DISTRIBUTION  OF  ORGANIC 
CHEMICALS  IN  SOLUTION  AND  ADSORBED 
AS   A   FUNCTION   OF   POSITION   AND   TIME 


47 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


r 
a 

s 

X 


e 

x 

i 

i 

I 


FOR  VARIOUS  CHEMICAL  AND  SOIL  PRO- 
PERTIES, 

California  Univ.,  Riverside.  Dept.  of  Mathe- 
matics; and  California  Univ.,  Riverside.  Dept.  of 
Soils  and  Plant  Nutrition. 
J.  K.  Oddson,  J.  Letey,  and  L.  V.  Weeks. 
Soil  Science  Society  of  America  Proceedings,  Vol 
34,  No  3,  p  412-417,  May-June  1970.  4  fig,  10  ref. 
OWRR  B-072-CAL  (6). 

Descriptors:  'Water  pollution  sources,  'Pesti- 
cides, 'Soil  water  movement,  'Mathematical  stu- 
dies. Forecasting,  Soil  properties,  Organic  pesti- 
cides, Surfactants,  Infiltration,  Adsorption, 
Chemical  properties,  Equations. 

When  organic  chemicals  such  as  pesticides  and 
surfactants  are  applied  to  soils,  water  through 
rainfall  or  irrigation  causes  these  chemicals  to 
move  into  and  through  the  soil  profile.  Most  or- 
ganic chemicals  are  absorbed  to  a  certain  extent  by 
the  soil.  The  effectiveness  of  a  given  organic 
chemical  is  dependent,  in  part,  upon  its  position  in 
the  soil  profile  and  whether  it  is  adsorbed  or  in 
solution.  Equations  were  developed  to  predict  the 
concentration  in  solution  and  adsorbed  as  a  func- 
tion of  position  and  time  for  various  organic 
chemicals  and  soil  types  after  irrigation  or  rainfall. 
K  (constant)  influences  the  depth  of  maximum 
concentration  of  organic  in  solution  but  does  not 
affect  the  value  of  the  concentration.  The  organic 
chemical  will  move  in  solution  as  a  wave  through 
the  soil.  The  lower  K,  the  more  spread  out  the 
wave  will  be.  The  depth  of  movement  of  maximum 
concentration  is  equal  to  the  depth  of  water 
penetration  divided  by  K.  The  concentration  of 
material  adsorbed  on  the  soil  also  moves  down  as  a 
wave.  The  position  of  maximum  adsorbed  concen- 
tration is  about  the  same  as  for  the  maximum  con- 
centration in  solution.  Inreasing  K  causes  an  in- 
crease in  concentration  of  adsorbed  material. 
(Woodard-USGS) 
W72-10914 


FIELD  AND  LABORATORY  METHODS  USED 
BY  THE  GEOLOGICAL  SURVEY  OF  CANADA 
IN  GEOCHEMICAL  SURVEYS:  NO.  11.  URANI- 
UM IN  SOIL,  STREAM  SEDIMENT  AND 
WATER, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  02K. 
W72-10917 


EFFECT    OF    WATER    CONDITIONING     ON 
WASTEWATER  QUALITY, 

Orange  County  Flood  Control  District,  Santa  Ana, 

Calif. 

For  primary  bibliographic  entry  see  Field  OSF. 

W72-10921 


TRANSPORT  OF  H2018  INTO  MAIZE  LEAVES 

UNDER         VARIOUS         CONDITIONS         OF 

ANAEROBIOSIS,  (IN  RUSSIAN), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Plant 

Physiology. 

For  primary  bibliographic  entry  see  Field  03F. 

W72- 10936 


POLLUTION  OF  THE  MOJI-GUACU  RIVER:  I. 

PROBLEMS     CAUSED     BY     THE     BACTERIA 

SPHAEROTILUS  NATANS,  (IN  PORTUGUESE), 

Estacao  Experimental  de  Biologia  e  Piscicultura, 

Pirassununga  (Brazil). 

MP.  DeGodoy. 

Cienc  Cult.  Vol  23,  No  2,  p  199-204.  1971.  nius. 

English  summary. 

Identifiers:  'Bacteria,  Brazil,  Environment,  Fish, 

•Moji-Guacu  River,  'Water  pollution  effects,  Sao 

Paulo,  Sewage,  Sphaerotilus  natans. 

S.  natans,  an  iron-bacterium  was  identified  as 
being  responsible  for  the  problems  involving  water 
quality  in  the  Moji-Guacu  river  and  problems  with 
catches  of  fish.  Nets  put  into  the  river  were 
covered  in  a  few  hours,  with  bacteria  in  the  form 


of  thousands  of  filamentary  flakes.  The  verifica- 
tion of  this  bacterium  dated  from  196S;  in  the  last  2 
years  (1969-1970)  a  great  increase  of  this  bacteri- 
um was  observed  between  April  and  Sept.,  since 
the  river  was  very  low.  The  Moji-Guacu  river  is 
classified  as  a  polluted  river  by  the  Sao  Paulo  State 
Government  (it  receives  natural  sewage  from  all 
municipalities  in  the  Mojian  basin  and  water  from 
small  and  large  industries).  Biologically,  it 
presents  a  meso-saprobic  environment  in  many 
places  during  part  of  the  year  (April  to  Sept.).-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72- 10938 


RADIATION  MEASUREMENT, 

Atmospheric  Environment  Service,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  05 A. 
W  72- 10945 


RADIOECOLOGY  APPLIED  TO  THE  PROTEC- 
TION   OF    MAN    AND    HIS    ENVIRONMENT 

(SUMMARY). 

European  Communities,  Luxembourg.  Commis- 
sion. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium 

Radioecology  Applied  to  the  Protection  of  Man 
and  his  Environment,  Rome,  Sept.  1971. 

Descriptors:  'Radioecology,  'Ecology,  'Fallout, 
'Biology,  'Air  pollution,  'Water  pollution, 
'Water  pollution  sources,  'Public  health,  Radioac- 
tivity effects.  Monitoring,  Meteorology,  Path  of 
pollutant,  Transfer,  Environment. 

Safeguarding  and  planning  the  environment, 
ecology  and  health  protection  now  occupy  a 
predominant  place  in  the  preoccupations  of  public 
health  officials  and  scientists.  One  of  the  great  pol- 
lution problems  which  has  arisen  in  the  past  25 
years  is  radioactive  contamination  of  the  environ- 
ment. The  skill  displayed  in  mastering  the  risks  of 
radioactive  contamination  has  shown  that  it  is 
possible,  not  only  on  a  realistic  basis  but  also  with 
adequate  guarantees  from  the  point  of  view  of 
public  health,  to  protect  man  and  his  environment 
without  standing  in  the  way  of  scientific  and 
technical  progress.  It  is  right  to  stress  the  remarka- 
ble development  in  recent  years  of  the  study  of 
fundamental  and  applied  radioecology.  The  results 
have  undoubtedly  benefited  the  practical  organisa- 
tion of  radiological  protection.  Furthermore,  the 
experience  acquired  in  these  two  disciplines, 
which  are  closely  associated  in  the  pursuit  and 
realisation  of  the  common  aim  of  prevention  and 
monitoring,  may  be  taken  as  an  example  and  often 
as  a  model  in  regard  to  principles  and  methods  in 
non-radioactive  pollution  control.  An  attempt  is 
made  to  group  together  papers  originating  from 
different  scientific  fields,  since  the  problems  to  be 
examined  are  many  and  complex.  (See  W72-10947 
thru  W72-10973)  (Houser-ORNL) 
W72-I0946 


STRONTIUM  CONCENTRATION  FACTORS  IN 
BIOTA  AND  BOTTOM  SEDIMENTS  OF  A 
FRESHWATER  LAKE, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
I.  L.  Ophel,  C.  D.  Fraser,  and  J.  M.  Judd. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  17  p  13 
ref,  4  tab. 

Descriptors:  'Strontium  radioisotopes,  'Fresh- 
water fish,  'Aquatic  plants,  'Absorption,  Stronti- 
um, Water  analysis,  Path  of  pollutants.  Nuclear 
wastes.  On-site  investigations,  Canada,  Sedi- 
ments, Lakes. 

A  small,  shallow  brown-water  lake  had  been  con- 
taminated with  low  levels  of  Sr-90  (specific  activi- 


ty 10-14  dpm/microg  Sr)  for  15  years.  The  specific 
activity  of  the  upper  10  cm  of  bottom  sediments 
was  half  that  in  biota  and  water.  The  Sr  content  of 
the  sediments  correlated  with  their  organic  con- 
tent. The  concentration  factors  (on  a  fresh  weight 
basis)  of  six  species  of  fish  ranged  from  450-1250; 
of  22  species  of  aquatic  plants,  from  30-1300.  Each 
species  exhibited  a  characteristic  Sr  concentra- 
tion. (See  also  W72-10946)  (Bopp-ORNL) 
W72-10948 


BEHAVIOUR  OF  REACTOR  EFFLUENTS  AC- 
TIVITIES IN  THE  PRODUCTION  OF  SEA  SALT 
BY  SOLAR  EVAPORATION, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
B.  M.  Sankhesara,  and  P.  R.  Kamath. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  11  p,  4 
tab,  2  ref. 

Descriptors:  'Nuclear  powerplants,  'Radioactivi- 
ty effects,  'Strontium  radioisotopes,  'Path  of  pol- 
lutants, Environmental  effects,  Radioecology, 
Nuclear  wastes,  Absorption,  Effluents,  Public 
health.  Systems  analysis,  Food  chains,  Asia,  Zinc 
radioisotopes. 

Identifiers:  Manganese  radioisotopes,  India,  Cesi- 
um radioisotopes,  Ruthenium  radioisotopes,  Yttri- 
um radioisotopes. 

A  critical  pathway  of  radioisotopes  from  the  Bhab- 
ha Atomic  Research  Centre  and  Tarapur  nuclear 
powerplant  effluent  outfalls  is  the  manufacture  of 
salt  by  solar  evaporation.  The  critical  radioisotope 
is  Sr-90  which  is  retained  significantly  in  the  salt  as 
the  sulphate.  This  pathway  is  of  comparable  im- 
portance to  that  for  Sr-90  through  fish  consump- 
tion. (See  also  W72-10946)  (Bopp-ORNL) 
W72-10949 


CONTAMINATION  OF  THE  SOIL  WITH  MER- 
CURY, 

European  Atomic  Energy  Community,  Petten 
(Netherlands).  Joint  Nuclear  Research  Center;  and 
European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center;  and  Reactor 
Centrum  Nederland,  Petten. 
M.  J.  Frissel,  P.  Poestra,  P.  Reiniger,  and  H.  A. 
Das. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  14  p,  4 
fig,  2  tab,  6  ref. 

Descriptors:  'Mercury,  'Soil  contamination, 
'Radioactivity  techniques,  'Tracers,  Path  of  pol- 
lutants, Europe,  Radioecology,  Environmental  ef- 
fects, Infiltration,  Water  pollution  sources,  Pota- 
ble water,  Groundwater,  Surface  water,  Mass 
transfer. 

From  analyses  of  soil  samples  from  2  sites  known 
to  have  been  contaminated  with  mercury  from 
treatments  in  the  bulb  fields  during  the  last  20 
years,  it  is  tentatively  concluded  that  the  mercury 
either  evaporated  or  was  transported  beyond  a 
depth  of  2  meters.  Gaseous  transport  of  dimethyl- 
mercury  was  studied  in  the  laboratory,  and  the 
data  fitted  to  a  computer  program  (available  at 
request).  Independent  determinations  of  the 
parameters  are  being  made.  Laboratory  studies  of 
methylmercury  chloride  transport  indicate  that  it 
is  transported  downwards  by  rain,  and  that  vapoi 
movement  under  the  influence  of  a  temperature 
gradient  is  small.  (See  also  W72-I0946)  (Bopp- 
ORNL) 
W72-10950 


INTERACTION  BETWEEN  WATER,  TRACE 
ELEMENTS  AND  DIFFERENT  COMPONENTS 
IN  THE  DANUBE  RIVER, 

Institut  za  Nuklearne  Nauke  Boris  Kidric, 
Belgrade  (Yugoslavia). 


48 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


R.  Draskovic,  R.  Radosavljevic,  T.  Tasovac,  and 

M.Zaric. 

Presented  at  the  Commission  of  the  European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  7  p,  27 

ref. 

Descriptors:  'Nuclear  wastes,  "Rivers,  *Water 
quality,  Radioecology,  Path  of  pollutants,  Cobalt 
radioisotopes,  Absorption,  Sediments,  Sediment 
transport,  Reviews,  Plankton,  Fish,  Seasonal, 
Diurnal,  Water  pollution  effects,  Tracers, 
Physicochemical  properties.  Water  quality  stan- 
dards, Radioisotopes. 
Identifiers:  Danube  River. 

Work  on  both  radioactive  and  non-radioactive 
river  pollution  is  reviewed.  Radioactive  corrosion 
products  from  a  Bavarian  nuclear  powerplant 
were  high  in  the  Danube  during  Oct. -Dec.  1966  and 
April- July  1967.  The  effect  of  hydrological  and 
chemical  conditions  was  studied  on  uptake  of 
radionuclides  (Cs-137,  Co-60,  Zr-95,  Nb-95,  Ru- 
106,  and  others)  by  suspended  and  bottom  sedi- 
ments, plankton,  fish,  and  other  biota.  Injection  of 
radioactive  tracers  was  used  to  measure  sediment 
transport.  Water  quality  criteria  for  aquatic  life 
vary  between  localities  and  depend  on  season  and 
time  of  day.  (See  also  W72-10946)  (Bopp-ORNL) 
W72-10951 


TRITIUM  SECRETION  INTO  COW'S  MILK 
AFTER  ADMINISTRATION  OF  ORGANI- 
CALLY BOUND  TRITIUM  AND  OF  TRITIATED 
WATER, 

Agricultural    Univ.,    Wageningen    (Netherlands); 

and  Centre  d'Etude  de  l'Energie  Nucleaire,  Mol 

(Belgium). 

J.  Van  Den  Hoek,  and  R.  Kirchmann. 

Presented  at  the  Commission  of  the  European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  12  p,  3 

fig,  2  tab,  6  ref. 

Descriptors:  *Milk,  'Tritium,  'Absorption, 
'Nuclear  wastes,  Path  of  pollutants,  Food  chains, 
Systems  analysis,  Forages,  Public  health,  En- 
vironmental effects,  Radioecology. 

Tritium  (a  potential  pollutant  from  the  nuclear  in- 
dustry which  may  enter  food  chains  through  up- 
take by  plants)  was  administered  to  lactating  cows 
as  tritiated  organic  constituents  in  hay  which  had 
been  contaminated  during  growth.  The  biological 
half  life  of  tritium  in  organic  milk  constituents  was 
about  two  days  initially,  but  much  slower  com- 
ponents became  predominant  after  about  one 
week.  Probably  this  results  from  slow  turnover  of 
tritium  which  becomes  incorporated  into  the 
animal's  tissues.  (See  also  W72-10946)  (Bopp- 
ORNL) 
W72-10952 


A  METHOD  TO  STUDY  THE  HISTORY  OF 
ANY  PERSISTENT  POLLUTION  IN  A  LAKE  BY 
THE  CONCENTRATION  OF  CS-137  FROM 
FALLOUT, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center. 
0.  Ravera,  and  G.  Premazzi. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  16  p,  5 
fig,  4  tab,  16  ref. 

Descriptors:  'Sedimentation,  'Lakes, 

'Radioisotopes,  'Cesium,  'Fallout,  Path  of  pollu- 
tants, Nuclear  wastes,  Radioecology,  Europe,  En- 
vironmental effects,  Heavy  metals,  Water  pollu- 
tion, Analytical  techniques.  Sedimentation  rates, 
Testing,  On-site  investigations. 
Identifiers:  Cesium  radioisotopes,  Lake  Varese 
(Italy). 


Sedimentation  rates  (0.3-2  cm/year)  were  esti- 
mated for  5  lakes  in  Northern  Italy  from  the  verti- 
cal distribution  in  sediment  of  Cs-137.  For  4  of  the 
lakes,  Cs-137  increased  with  sedimentation  rate 
and  with  a  decrease  in  renewal  time.  For  3  lakes 
with  a  small  sedimentation  rate,  the  pattern  in 
sediment  differed  from  the  fallout  pattern  in  past 
years,  probably  from  the  activity  of  benthic  organ- 
isms. The  data  are  being  used  in  research  on  the 
history  of  chromium  and  cobalt  pollution  of  Lake 
Varese.  (See  also  W72-10946)  (Bopp-ORNL) 
W72-10953 


DETERMINATION  OF  THE  MAXIMUM  PER- 
MISSIBLE CONCENTRATION  OF  RA-226  IN 
WATER  IN  THE  PRESENCE  OF  SULPHATES, 

Controle    Radioprotection,    Brussels    (Belgium); 

and  Centre  d'Etude  de  l'Energie  Nucleaire,  Mol 

(Belgium). 

R.  Boulenger,  G.  Koch,  C.  Weyers,  A.  Gerard, 

and  J.  Baton. 

Presented  at  the  Commission  of  the  European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  19  p,  7 

tab,  5  ref. 

Descriptors:  'Radium  radioisotopes,  'Calcium 
sulfate,  'Radiochemical  analysis,  'Sulfates,  Solu- 
bility, Path  of  pollutants,  Water  pollution  effects, 
Systems  analysis,  Radioecology,  Analytical 
techniques.  Absorption,  Toxicity,  Public  health, 
Potable  water,  Bioindicators. 

In  contaminated  water,  where  the  presence  of  cal- 
cium and  sulphate  can  lead  to  precipitation  of  cal- 
cium sulphate,  Ra-226  must  be  considered  to  be  in 
soluble  form  such  that  the  maximum  permissible 
concentration  for  potable  water  is  that  for  soluble 
Ra-226.  When  radium  sulphate  was  mixed  with  a 
solution  containing  calcium  ion,  little  Ra-226  was 
carried  into  the  precipitate.  When  the  radium  was 
placed  in  the  stomachs  of  rats  as  a  calcium 
sulphate  suspension,  nearly  the  same  biological 
availability  was  measured  as  for  the  bromide.  (See 
also  W72-10946)  (Bopp-ORNL) 
W72-10954 


RADIOECOLOGY  AND  CHEMOECOLOGY  IN 
THE  SERVICE  OF  THE  PROTECTION  OF  NA- 
TURE, 

Institute  of  Biology  of  the  Southern  Seas, 
Sevastopol  (USSR). 

G.  G.  Polikarpov,  L.  G.  Kulebakina,  V.  G. 
Tsitsugina,  and  V.  V.  Andrudtschenko. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  6  p,  1 
tab,  14  ref. 

Descriptors:  'Radioisotopes,  'Absorption,  'En- 
vironmental effects,  Nuclear  wastes,  Path  of  pol- 
lutants, Marine  algae,  Chromosomes,  Embryonic 
growth  stage,  Crustaceans,  Monitoring,  Water 
pollution  effects,  Mollusks. 
Identifiers:  Black  Sea. 

Concentration  factors  for  Sr-90  uptake  in  the 
Black  Sea  are  60-250  for  brown  algae  and  70-300 
for  molluscs  and  Crustacea.  Incubation  of  marine 
organisms  in  radioactive  solutions  increases 
chromosomal  aberrations.  Lethal  DDT  concentra- 
tions in  sea  water  are  0.1  mg/liter  for  an  alga  and 
0.01  mg/liter  for  a  crustacean.  (See  also  W72- 
10946)  (Bopp-ORNL) 
W72- 10955 


PATHWAYS  FOR  THE  TRANSFER  OF 
RADIONUCLIDES  FROM  NUCLEAR  POWER 
REACTORS  THROUGH  THE  ENVIRONMENT 
TO  MAN, 

Environmental    Protection    Agency,    Cincinnati, 

Ohio.  Radiochemistry  and  Nuclear  Engineering 

Branch. 

R.  L.  Blanchard,  and  B.  Kahn. 


Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  14  p,  12 
tab,  16  ref. 

Descriptors:  'Nuclear  powerplants,  'Nuclear 
wastes,  'Radioisotopes,  'Absorption,  Path  of  pol- 
lutants, Radioactivity,  Public  health,  Potable 
water,  Rivers,  Water  pollution.  Food  chains, 
Radioecology,  Regulation,  Federal  government. 
Systems  analysis,  Iodine  radioisotopes,  Illinois, 
Massachusetts. 

In  the  vicinity  of  the  Dresden  and  the  Yankee 
nuclear  powerplants,  very  low  radiation  dose  rates 
result  via  atmospheric-discharge  pathways  (exter- 
nal radiation,  grass-cattle-milk-man,  leafy  vegeta- 
bles-man, grass-cattle-beef-man,  inhalation)  or 
aqueous-discharge  pathways  (river-fish-man, 
river-drinking  water-man).  With  the  fish  consump- 
tion pathway,  the  very  high  concentration  factor 
(30,000)  for  niobium  makes  Nb-95  the  critical 
radionuclide  when  solubility  considerations  are 
neglected.  At  both  Dresden  and  Yankee  the  criti- 
cal pathway  is  external  radiation.  The  second  most 
critical  pathway  at  Dresden  is  1-131  in  drinking 
water;  at  Yankee,  Nb-95  from  consumption  of 
fish.  (See  also  W72-10946)  (Bopp-ORNL) 
W72-10956 


ZINC  AND  COBALT  UPTAKE  BY  THE  BROWN 
SEAWEED  FUCUS  SPIRALIS  (L.), 
Reactor  Centrum  Nederland,  Petten. 
A.W.VanWeers. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  11  p,  5 
fig,  5  ref. 

Descriptors:  'Zinc  radioisotopes,  'Cobalt 
radioisotopes,  'Marine  algae,  Heavy  metals,  Ab- 
sorption, Bioindicators,  Path  of  pollutants.  Food 
chains,  Nuclear  wastes,  Environmental  effects, 
Effluents,  Monitoring,  Chelation. 

Hazards  from  uptake  of  both  radioactive  and  non- 
radioactive, heavy-metal  pollutants  were  studied; 
and  a  biological  indicator  of  pollution  was  evalu- 
ated. Addition  of  500  ppb  of  stable  Co  reduced  the 
concentration  factor  for  Co-60  uptake  (measured 
after  6  days)  from  about  350  to  60;  500  ppb  of  sta- 
ble Zn  reduced  the  concentration  factor  for  Zn-65 
from  about  1000  to  300.  A  chelating  agent  (EDTA) 
reduced  uptake  of  Zn-65  to  10%  of  the  control  at 
an  EDTA  concentration  of  1  micromole/liter;  a 
similar  reduction  of  Co-60  uptake  occurred  at  an 
EDTA  concentration  of  30  micromoles/liter.  A 
seasonal  variation  in  the  Zn  content  of  seaweed 
observed  over  a  period  of  several  years  is 
probably  related  to  its  growth  cycle.  (See  also 
W72-10946)  (Bopp-ORNL) 
W72-10957 


INDICATOR    BASED    SURVEILLANCE    PRO- 
GRAM (MARINE)  AT  A  NUCLEAR  SITE, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Health  Physics  Div. 

I.  S.  Bhat,  and  P.  R.  Kamath. 

Presented  at  the  Commission  of  the  European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  13  p,  4 

tab,  6  ref. 

Descriptors:  'Iodine  radioisotopes,  'Cesium 
radioisotopes,  'Cobalt  radioisotopes,  'Bioindica- 
tors, Analytical  techniques,  Pollutant  identifica- 
tion, Nuclear  powerplants,  Effluents,  Nuclear 
wastes,  Path  of  pollutants,  Asia,  Marine  algae. 
Sediments,  Estuarine  environment,  Monitoring, 
Crabs,  Shrimp. 
Identifiers:  India,  Cesium  radioisotopes. 

Effluents  from  the  Tarapur  (BWR  reactor)  power- 
plant     contain     iodine,     cesium,     and     cobalt 
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radioisotopes.  Environmental  monitoring  is  par- 
ticularly useful  for  detecting  an  occasional  large 
discharge  made  unwittingly.  Research  was  con- 
ducted to  optimize  techniques  for  sampling  and 
analysis.  Trace  element  content  was  measured  for 
several  organisms  (lobster,  oyster,  clam,  crab, 
Bombay  Duck,  Singhala,  and  sea  weed).  Prawns 
and  crabs  are  suitable  indicators  for  Cs-137,  and 
sea  weed  (for  iodine  and  cobalt  radioisotopes)  and 
sea  silt  are  versatile  indicators.  The  high  isotopic 
dilution  of  Sr-90  in  sea  water  results  in  low  sen- 
sitivity of  indicators  in  this  case.  (See  also  W72- 
10946)  (Bopp-ORNL) 
W72-10958 


APPLICATIONS  OF  RADIOECOLOGY  PRINCI- 
PLES TO  DESIGN  OF  AIR  POLLUTION  EF- 
FECTS RESEARCH  PROGRAMS, 

Environmental     Protection     Agency,     Corvallis, 

Oreg. 

D.  S.  Barth,  and  R.  E.  Engel. 

Presented   at  the   Commission   of   the   European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  17  p,  1 

fig,  17ref. 

Descriptors:  *Air  pollution,  *Path  of  pollutants, 
•Pollution  abatement,  'Public  health,  Legal 
aspects,  Federal  jurisdiction.  International  com- 
missions, Research  priorities,  Water  pollution 
sources,  Environmental  effects,  Radioecology, 
Lead,  Toxicity,  Lead  radioisotopes,  Gasoline, 
Particle  size,  Additives,  Systems  analysis,  Moni- 
toring, Water  quality  control,  Technology. 

Before  setting  National  Air  Quality  Standards,  ef- 
fects of  an  air  pollutant  must  be  known  as  well  as 
the  sources  and  measurement  and  control 
technology.  The  example  of  lead  pollutant  shows 
that  management  of  environmental  resources 
requires  a  systems  approach  which  considers  all 
effects  and  interactions.  Important  branches  of 
research  include:  early  and  late  effects  on  man  and 
animals;  possible  interaction  of  lead  with  other  en- 
vironmental chemicals;  relative  intake  from  the  at- 
mosphere, food,  and  beverages;  biotransforma- 
tion by  lower  organisms;  monitoring  of  food  and 
water;  and  factors  that  bear  on  dissipation  of  air 
pollutants  (See  also  W72-10946)  (Bopp-ORNL) 
W72-10959 


THE  EFFECTS  OF  SUBLETHAL  AMOUNTS  OF 
CADMIUM  AND  MERCURY  ON  THE 
METABOLISM  OF  ZINC-65  BY  FRESHWATER 
FISH, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center. 
M.  Merlini,  F.  Argentesi,  A.  Brazzelli,  B. 
Oregioni,  and  G.  Pozzi. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  17  p,  1 
fig,  6  tab,  12  ref. 

Descriptors:  *Zinc  radioisotopes,  'Absorption, 
•Retention,  'Freshwater  fish.  Nuclear  wastes, 
Path  of  pollutants,  Food  chains,  Public  health, 
Mercury,  Cadmium,  Radioactivity  effects,  Ef- 
fluents, Laboratory  tests. 

Live  fish,  which  were  maintained  in  lake  water 
containing  3  microCi/liter  of  Zn  65  as  chloride, 
were  counted  at  intervals.  The  initial  data  indicate 
that  the  time  for  equilibration  with  Zn-65  can  be  as 
long  as  1.3  years.  The  excretion  curve  has  4  com- 
ponents. The  effect  of  Cd  is  one  of  isotopic  dilu- 
tion. (See  also  W72-10946)  (Bopp-ORNL) 
W72-10960 


RADIOLOGICAL  INVESTIGATIONS  IN  THE 
GULF  OF  TARANTO,  1.  GENERAL  CIRCULA- 
TION IN  THE  GULF  OF  TARANTO  AND  DIF- 


FUSIN  PROCESSES  OFFCOAST  THE  TRISAIA 
CENTER, 

Comitato  Nazionale  per  l'Energia  Nucleare,  Rome 
(Italy).  Laboratorio  Radioattivita  Ambientale;  and 
Comitato  Nazionale  per  l'Energia  Nucleare, 
Casaccia  (Italy);  and  Comitato  Nazionale  per 
l'Energia  Nucleare,  La  Spezia  (Italy).  Laboratorio 
per  lo  Studio  della  Contaminazione  Radioattiva  del 
Mare. 

P.  Cagnetti,  M.  Bernhard,  and  A.  Zattera. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  51  p,  15 
fig,  1  tab,  13  ref. 

Descriptors:  "Nuclear  powerplants,  'Effluents, 
'Radioactivity,  'Waste  dilution,  Systems  analysis, 
Mixing,  Europe,  Radioecology,  Path  of  pollutants, 
Eddies,  Water  circulation,  Environmental  effects, 
Simulation,  Forecasting,  Water  pollution  sources, 
Mathematical  models. 
Identifiers:  Gulf  of  Taranto. 

Dilution  of  the  Trisaia  nuclear  powerplant  effluent 
was  estimated  from  data  collected  during  1 968- 
1971.  A  radioisotope  release  of  1  Ci/year  at  the 
outfall  gives  with  the  initial  pipeline  which  will  ex- 
tend about  200  m  from  the  shore  3.4  nanoCi/cubic 
m  at  the  shore;  for  a  2  km  pipeline,  56  picoCi/cubic 
m.  In  order  to  consider  the  effect  of  an  eddy  which 
may  exist  at  certain  periods  in  the  outfall  region,  a 
compartmental  model  was  used  with  a  10  km 
diameter  eddy.  The  order  of  magnitude  of  the  dilu- 
tion was  unchanged  by  the  eddy.  (See  also  W72- 
10946  and  W72-10962)  (Bopp-ORNL) 
W72-10961 


RADIOECOLOGICAL     INVESTIGATIONS     IN 

THE  GULF  OF  TARANTO,  2.  PRELIMINARY 

ESTIMATION    OF    THE    RECEPTIVITY    FOR 

LOW  LEVEL  RADIOACTIVE  WASTES  OF  THE 

SITE  IN  THE  GULF  OF  TARANTO, 

Comitato  Nazionale  per  l'Energia  Nucleare,  Rome 

(Italy). 

M.  Bernhard,  P.  Cagnetti,  A.  Nassogne,  C.  Peroni, 

and  P.  Piro. 

Presented  at  the  Commission  of  the  European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  32  p,  3 

fig,  11  tab,  14  ref. 

Descriptors:  'Nuclear  wastes,  'Food  chains,  'En- 
vironmental effects,  Fish,  Estuarine  environment, 
Europe,  Path  of  pollutants,  Public  health.  Feasi- 
bility studies,  Systems  analysis,  Radioecology, 
Monitoring,  Effluents,  Radioisotopes,  Absorp- 
tion, Human  population. 
Identifiers:  Gulf  of  Taranto. 

Effluent  released  by  the  Trisaia  nuclear  center  to 
the  Gulf  of  Taranto  and  environmental  uptake  of 
radionuclides  will  be  monitored.  The  maximum 
permissible  concentrations  of  radionuclides  were 
calculated,  using  both  'Specific  Activity'  and 
'Concentration  Factor'  approaches  except  when 
data  for  the  former  were  lacking.  Although  further 
study  will  probably  show  that  this  outfall  has 
higher  capacity,  it  is  recommended  that  at  present 
the  effluent  activity  should  not  exceed  22  times 
that  now  proposed.  External  exposure  to  'beach 
fishermen'  and  internal  exposure  to  trawler  crews 
are  the  limiting  population  factors.  Most  fish 
caught  in  the  area  are  distributed  at  the  large 
Taranto  market.  (See  also  W72-10946  and  W72- 
10961)  (Bopp-ORNL) 
W 72- 10962 


RADIOECOLOGICAL  ANALYSIS  OF  THE 
UPPER  DANUBE,  (RADIOOKOLOGISCHE 
ANALYSE  DER  OBEREN  DONAU), 

Bayerische  Biologische  Versuchsanstalt,  Munich 

(West  Germany). 

M.Ruf. 

Presented  at  the  Commission  of  the   European 

Communities  International  Symposium, 


Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  29  p,  11 
tab,  13  ref. 

Descriptors:  'Nuclear  wastes,  'Rivers,  'Public 
health,  'Europe,  Radioecology,  Systems  analysis, 
Path  of  pollutants,  Nuclear  powerplants. 
Radioisotopes,  Radioactivity  effects,  Effluents, 
Food  chains,  Absorption,  Fish  potable  water,  Ir- 
rigation effects,  Milk,  Cattle,  Forecasting,  Water 
pollution  effects.  On-site  investigations.  Environ- 
mental effects. 

The  effluent  from  the  Gundremmingen  237  MWe 
demonstration  nuclear  powerplant  in  Bavaria  on 
the  upper  Danube  River  serves  as  an  example  of 
the  future  radionuclide  load.  The  maximum  of  30 
of  such  installations  expected  by  the  year  2000  will 
not  cause  radiation  doses  exceeding  the  30  mr/year 
limit  for  gonads  set  by  the  German  atomic  com- 
mission, excepting  for  certain  groups  such  as 
those  with  very  high  fish  consumption.  Doses  (in 
mr/year)  calculated  for  a  fission  and  corrosion 
product  mixture  totaling  3,030  picoCi/liter  are: 
drinking  water  (1.3),  consumption  of  10  g  fish/day 
(1.8),  watering  cattle-milk  (0.1),  irrigation-total 
food  (3.0),  maximum  from  external  exposure  for 
workers  near  the  water  (10).  (See  also  W72-10946) 
(Bopp-ORNL) 
W72-10963 


UPTAKE  THROUGH  FOOD  CHAINS  OF  RU, 
CO  AND  ZN  RADIOISOTOPES  FROM 
RADIOACTIVE  EFFLUENTS  RELEASED  TO 
INLAND  WATER  (ETUDE  DU  TRANSFERT  A 
L'HOMME,  PAR  SES  ALIMENTS,  DES 
RADIOISOTOPES  DU  RUTHENIUM,  DU 
COBALT  ET  DU  ZINC  REJ  ETS  DANS  LES 
EAUX  CONTINENTALES), 

Commissariat  a  l'Energie  Atomique,  Fontenay- 
aux-Roses  (France).  Centre  d'Etudes  Nucleaires; 
European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center;  Centre 
d'Etude  de  l'Energia  Nucleaire,  Mol  (Belgium); 
and  Societe  Ugine-Kuhlmann,  Levallois  (France). 
R.  Bittel,  M.  Merlini,  H.  Beque,  A.  Berg,  and  C. 
Myttenaere. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  19  p,  11 
tab,  14  ref. 

Descriptors:  'Food  chains,  'Nuclear  wastes, 
'Cobalt  radioisotopes,  'Zinc  radioisotopes,  Path 
of  pollutants,  Freshwater  fish,  Potable  water, 
Radioecology,  Rivers,  Water  pollution  effects,  Ir- 
rigation water,  Systems  analysis,  Forecasting, 
Vegetable  crops,  Diets,  Public  health,  Absorption, 
Cereal  crops,  Rice,  On-site  investigations. 
Identifiers:  'Ruthenium  radioisotopes. 

The  hazard  to  man  from  Ru,  Co,  and  Zn 
radioisotopes  is  estimated;  and  shortcomings  of 
the  available  data  and  the  method  are  shown.  Most 
uptake  of  Ru  is  from  drinking  water;  for  certain 
diets,  most  uptake  of  Co  and  Zn  is  from  vegetables 
irrigated  by  contaminated  water  or  from  consump- 
tion of  fish  from  contaminated  water.  Particularly 
the  case  of  Zn  should  be  studied  in  more  detail. 
(See  also  W72-10946)  (Bopp-ORNL) 
W72-10964 


STUDY  OF  RADIOSTRONTIUM  FIXATION 
AND  DESORPTION  BY  ANGUILLA  ANGUILLA 
(EEL)  IN  FRESH  AND  SALT  WATER  AND  ITS 
TRANSFERENCE  TO  MAN  IN  FOOD,  (ETUDE 
DE  LA  FIXATION  ET  DE  LA  DESORPTION  DU 
RADIOSTRONTIUM  PAR  ANGUILLA  ANGUIL- 
LA (L)  EN  EAU  DOUCE  ET  EN  EAU  SALEE  ET 
DE  SON  TRANSFERT  A  L'HOMME  PAR  L'ALI- 
MENTATION), 

Commissariat  a  l'Energie   Atomique,  Cadarache 
(France).  Centre  d'Etudes  Nucleaires. 
L.  Foulquier,  G.  Marcoux,  and  A.  Grauby. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 
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Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  34  p,  8 
fig,  8  tab,  24  ref.  English  summary. 

Descriptors:  'Strontium  radioisotopes,  'Food 
chains,  'Eels,  'Absorption,  Public  health,  Eu- 
rope, Radioecology,  Nuclear  wastes,  Path  of  pol- 
lutants, Water  pollution  effects,  Freshwater, 
Saline  water,  On-site  investigations.  Laboratories, 
Retention. 

In  the  Rhone  delta,  a  natural  outlet  for  all  forms  of 
pollution,  intensive  industrial  eel  fishing  takes 
place,  mainly  for  export.  Initially  about  0.5%  of 
the  Sr  intake  of  the  eel  was  retained,  but  equilibra- 
tion occurred  after  about  ten  weeks.  Similar 
results  were  obtained  for  fresh  and  saline  waters. 
The  edible  parts  contained  about  20%  of  the  total 
Sr.  Consumption  of  100  g/day  would  give  a  Sr  in- 
take of  about  0.2  pCi/day,  an  almost  negligible 
amount  in  comparison  to  the  intake  from  drinking 
water  having  the  same  Sr  content  as  the  water  in 
which  the  eels  resided.  (See  also  W72-10946) 
(Bopp-ORNL) 
W72-10965 


UPTAKE  INTO  MAN'S  FOOD  CHAIN  OF  RA- 
■226  ORIGINATING  FROM  INDUSTRIAL  EF- 
FLUENTS RELEASED  INTO  RIVERS,  (TRANS- 
FERT  DANS  LA  CHAINE  ALIMENTAIRE  DE 
L'HOMME,  DU  RADIUM  226  PROVENANT 
D'EFFLUENTS  INDUSTRIELS  DEVERSES 
DANS  DES  COUR  S  D'EAU), 
Centre  d'Etude  de  l'Energie  Nucleaire,  Mol 
(Belgium);  Institut  d'Hygiene  et  d'EpidemioIogie, 
Brussels  (Belgium);  and  Controle  Radioprotec- 
tion,  Brussels  (Belgium). 

R.  Kirchmann,  A.  Lafontaine,  G.  Cantillon,  and  R. 
Boulenger. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  16  p,  1 
fig,  1  tab,  3  ref. 

Descriptors:  'Radium  radioisotopes,  'Public 
health,  'Rivers,  'Water  pollution  effects,  Ef- 
fluents, Path  of  pollutants,  Sediments,  Suspended 
solids,  Sediment  transport,  Food  chains,  Milk, 
Pastures,  Vegetable  crops,  Radioecology,  Nuclear 
wastes,  Potable  water,  Filtration,  Systems  analy- 
sis, Land  reclamation,  Arable  land. 
Identifiers:  Belgium. 

A  survey  was  made  of  contamination  of  river 
water  and  soil  by  waste  from  a  uranium-radium 
factory  near  the  CEN  laboratory  at  Mol,  Belgium, 
including  deposition  and  solution  of  organic  and 
inorganic  sediments.  A  gamma  scintillation  detec- 
tor in  a  helicopter  was  used  to  locate  contaminated 
soil.  Radium  in  river  water  was  predominantly  in 
the  form  of  suspended  particles.  Radium  in  sedi- 
ment was  largely  confined  to  a  shallow  surface 
layer.  Flooding  of  tailings  constituted  a  greater 
local  hazard  than  the  river  sediment.  Consumption 
of  vegetables  grown  in  the  region  would  give  only 
about  1.4  times  the  maximum -recommended- value 
radiation  dose.  Milk  from  cows  would  contain 
from  6-1 5  times  more  radium  than  usual,  a  value 
sufficient  that  monitoring  the  radioactivity  of  such 
milk  is  recommended.  (See  also  W72-10946) 
(Bopp-ORNL) 
W72- 10966 


BEHAVIOR  IN  RIVERS  OF  RADIOCOBALT 
AND  RADIOMANGANESE  IN  EFFLUENTS 
FROM  PWR  NUCLEAR  POWERPLANTS, 
(COMPORTEMENT,  EN  RIVIERE,  DES 
RADIOCOBALTS  ET  DU  RADIOMANGANESE 
PROVENANT  D'EFFLUENTS  D'UNE  CEN- 
TRALE  PWR), 

Centre    d'Etude    de    l'Energie    Nucleaire,    Mol 
(Belgium);        and        Institut        d'Hygiene        et 
d'EpidemioIogie,  Brussels  (Belgium). 
R.  Kirchmann,  and  G.  Cantillon. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 


Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  17  p,  8 
tab,  2  ref. 

Descriptors:  'Nuclear  wastes,  'Radioactivity  ef- 
fects, 'Cobalt  radioisotopes,  'Tritium,  Absorp- 
tion, Sediments,  Europe,  Path  of  Pollutants,  On- 
site  investigations,  Aquatic  plants,  Water  analysis, 
Laboratory  tests,  Effluents. 
Identifiers:  Manganese  radioisotopes,  Pressurized 
water  reactors. 

During  periods  of  effluent  release  from  the 
Ardennes  nuclear  powerplant,  downstream  effects 
were  studied.  Tritiated  water  concentration  in 
river  water  reached  about  1500  picoCuries/liter; 
Co  and  Mn  radionuclides,  about  10  picoCu- 
ries/liter.  Field  and  laboratory  studies  gave  fixa- 
tion of  Mn  and  Co  by  sediments  of  from  0.7  to  2%. 
Co  and  Mn  concentration  factors  for  sediment  (in 
suspension)  were  as  high  as  about  30,000;  for  a 
species  of  aquatic  moss,  about  600.  (See  also  W72- 
10946)  (Bopp-ORNL) 
W 72- 10967 


PHYSIOLOGICAL  EFFECT  OF  SUBLETHAL 
DOSES  OF  METALLIC  POLLUTANTS  AND  DE- 
TERGENTS ON  FISH  IN  SOFT  WATER: 
MODIFICATION  OF  CALdUM  EXCHANGE, 
(EFFET  PHYSIOLOGIQUE  DE  DOSES 
SUBLETHALES  DE  POLLUANTS  METAL- 
LIQUES  ET  DE  DETERGENTS  SUR  LE  POISS 
ION  D'EAU  DOUCE:  MODIFICATION  DU 
TAUX  D'ECHANGE  DE  CALCIUM  A  PARTIR 
DE  L'EAU), 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Centre. 
A.  Berg,  and  N.  Verheyden. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  11  p,  1 
fig,  2  tab,  1 1  ref. 

Descriptors:  'Water  pollution  effects,  'Zinc,  *A1- 
kylbenzene  sulfonates,  'Freshwater  fish,  Tracers, 
Strontium  radioisotopes,  Fish  physiology,  Calci- 
um, Absorption,  Hardness  (Water),  Radioecology, 
Analytical  techniques,  Radioactivity  effects, 
Isotope  studies. 

The  use  of  Sr-85  as  a  tracer  to  follow  the  Ca 
metabolism  of  fish  was  demonstrated.  Redfish 
(Carassius  auratus  L.)  and  sunperch  (Lepomis  gib- 
bosus  L.)  were  exposed  from  9-15  days  to 
sublethal  concentrations  of  pollutants  (0.5  ppm 
Zn,  0.05  ppm  Hg,  and  2.5  ppm  alkylbenzene  sul- 
fonate, respectively)  in  water  having  low  or  nor- 
mal hardness  (4-10  or  20  ppm  Ca).  Although  the 
behavior  of  the  fish  and  their  rate  of  food  con- 
sumption were  normal,  the  exchange  rate  of  Ca 
from  water  was  lowered  (as  much  as  50%  of  the 
normal  value)  as  a  result  of  inhibition  of  absorp- 
tion through  the  gills.  In  some  instances  a  gradual 
acclimation  to  the  pollutants  was  observed.  (See 
also  W72-10946)  (Bopp-ORNL) 
W72- 10968 


UPTAKE  OF  CS-137  AND  CO-60  BY  MARINE 
FISH  (PLEURONECTES  PLATESSA  L.,  CAL- 
LIONYMUS  LYRA  L.,  AND  TRACHINUS 
VIPERA  CUV.),  (OBSERVATIONS  SUR  LA 
CONTAMINATION  EXPERIMENTALE  DE 
TROIS  ES  PECES  DE  POISSONS  MARINS 
PLEURONECTES  PLATESSA  L  .,  CAL- 
LIONYMUS  LYRA  L.,  ET  TRACHINUS  VIPERA 
CUV.,  PAR  LE  CAESIUM  137  ET  LE  COBALT 
60), 

Commissariat  a  l'Energie  Atomique,  Cherbourg 
(France).  Centre  de  la  Hague. 
A.  Fraizier,  and  J.  Ancellin. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  28  p,  8 
fig,  8  tab,  23  ref. 


Descriptors:  'Marine  fish,  'Cobalt  radioisotopes, 
•Food  chains,  'Nuclear  wastes,  Path  of  pollu- 
tants, Radioecology,  Fish  physiology,  Absorption, 
Bottom  fish,  Bottom  sediments,  Physicochemical 
properties,  Ion  exchange,  Analytical  techniques. 
Identifiers:  Cesium  radioisotopes. 

When  fish  were  placed  in  contaminated  sea  water 
in  an  aquarium,  radionuclide  uptake  had  not 
reached  equilibrium  at  the  end  of  the  2  month  ex- 
periment. Analysis  by  ion  exchange  showed  that 
the  canonic  form  of  the  Cs-137  was  retained,  but 
that  nearly  half  of  the  initially  cationic  Co-60  was 
changed  to  insoluble,  anionic,  or  neutral  forms.  An 
attempt  to  determine  the  effect  of  the  presence  of 
sediment  was  difficult  to  interpret  since  absorp- 
tion by  sediment  reduced  the  concentration  of 
radionuclide  in  the  water  to  a  relatively  low  value. 
The  concentration  factor  for  uptake  by  the  whole 
fish  was  4-5  for  Cs-137  and  2-3  for  Co-60.  Concen- 
tration factors  of  various  organs  for  Cs-137  were 
as  high  as  10  (heart,  digestion  tube,  and  liver),  and 
6  for  Co-60  (the  liver).  (See  also  W72- 10946) 
(Bopp-ORNL) 
W72-10969 


IMPORTANCE  OF  RADIOECOLOGICAL 
RESEARCH  FOR  METALLIC  AND  ORGANO- 
-METALLIC  POLLUTANTS,  (UTILISATION 
DES  INFORMATIONS  DES  RECHERCHES 
RADIOECOLOGIQUES  RELATIVES  AUX 
PRODUITS  METALLIQUES  D'ACTIVATION 
POUR  L'ETUDE  DES  TRANSFERTS  A  L 
'HOMME  DE  POLLUANTS  CHIMIQUES 
METALLIQUES  OU  ORGANO-META- 

LLIQUES), 

Commissariat  a  l'Energie   Atomique,   Fontenay- 
aux-Roses  (France).  Centre  d'Etudes  Nucleatres. 
R.  Bittel. 

Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  12  p,  1 
tab,  19  ref. 

Descriptors:  'Radioecology,  'Nuclear  wastes, 
'Path  of  pollutants,  'Heavy  metals,  Food  chains, 
Rice,  Tracers,  Water  pollution  effects,  Cobalt 
radioisotopes,  Zinc  radioisotopes,  Mercury,  Lead, 
Lead  radioisotopes,  Irrigation  water,  Aquatic 
plants,  Bioindicators,  Absorption,  Suspension, 
Freshwater  fish,  Aquatic  animals. 

Radioisotopic  tracers  (listed  for  1 1  common  metal- 
lic pollutants)  are  useful  in  research  on  heavy 
metal  pollution  (including  lead  and  mercury  pollu- 
tants). Studies  on  nuclear-waste  pollution  have 
shown  effects  of  general  interest:  seasonal  varia- 
tion in  the  uptake  of  zinc  by  aquatic  plants,  uptake 
of  cobalt  by  aquatic  organisms  through  sorption  of 
suspended  particles,  a  lesser  uptake  by  aquatic  or- 
ganisms for  complexed  (anionic)  cobalt  and 
chromium  as  compared  with  simple  cations.  (Thus 
bioindicators  may  be  used  to  indicate  the 
physicochemical  state.),  cobalt  uptake  by  rice 
plants  was  largely  through  irrigation  water,  and 
cobalt  uptake  by  freshwater  fish  was  more  from 
the  water  than  through  the  food  chain.  (See  also 
W72-10946)  (Bopp-ORNL) 
W72- 10970 


MODELLING  THE  RELEASE  OF  EFFLUENTS 

TO     SURFACE     WATERS,     (CONTRIBUTION 

D'UN  MODELE  PREVISIONNEL  A 

L'ETABLISSMENT  DE  FORMULES  DE  REJET 

D'EFFULENTS      RADIOACTIFS      DANS      LES 

EAUX), 

Commissariat  a  l'Energie   Atomique,  Fontenay- 

aux-Roses  (France).  Centre  d'Etudes  Nucleatres. 

R.  Bittel. 

Presented   at  the   Commission   of  the   European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  10  p,  II 

ref. 
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Descriptors:  'Mathematical  models,  'Planning, 
'Discharge  (Water),  'Waste  water  disposal, 
Methodology,  Radioecology,  Nuclear  wastes,  Pol- 
lution abatement,  Chemical  wastes.  Path  of  pollu- 
tants. Absorption,  Radioisotopes,  Estuaries, 
Rivers,  Mixing,  Waste  dilution,  Diets,  Systems 
analysis. 

A  rapid,  approximate  method  is  suitable  for  calcu- 
lating a  limiting  rate  of  release  of  radioisotope  car- 
rying effluent.  The  internal  radioisotope  dose  to 
the  population  is  expressed  in  terms  of  the  diet, 
the  transfer  coefficient  from  water  to  food,  and 
the  contamination  level  of  the  water  (irrigating, 
drinking,  or  seafood-related  waters  according  to 
the  case).  Assuming  a  constant  rate  of  radioactivi- 
ty release,  formulas  are  given  which  relate  it  to 
mixing  parameters  of  rivers  and  estuaries.  Appli- 
cation of  a  similar  method  to  the  case  of  chemical 
pollutants  is  discussed  briefly.  (See  also  W72- 
10946)  (Bopp-ORNL) 
W72-10971 


RADIOECOLOGY  IN  CHEMICAL  POLLUTION 
STUDIES,  (LES  RENSEIGNEMENTS  DE  LA 
RADIOECOLOGIE  DANS  LE  DOMAINS  DE  LA 
POLLUTION  CHIMIQUE  DU  MILIEU), 

Faculty  of  Sciences.  Naples  Univ.  (Italy). 

A.  Paoletti. 

Presented  at  the  Commission  of  the  European 

Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment,  Rome,  Sept.  1971.  20  p,  7 

fig,  69  ref . 

Descriptors:  'Radioisotopes,  'Aquatic  life, 
'Reviews,  'Chemical  wastes,  Water  pollution  ef- 
fects, Path  of  pollutants,  Absorption,  Floccula- 
tion.  Waste  water  treatment,  Water  treatment, 
Radioecology,  Aquatic  microorganisms,  Food 
chains,  Pesticides,  Heavy  metals. 

The  widespread  distribution  of  pollutants  (dust, 
pesticides,  talc,  Hg,  Pb,  As,  polychlorinated 
biphenyls,  benzopyrene);  their  biological  uptake; 
and  radioisotope  pollution  are  reviewed  briefly. 
Studies  of  radionuclide  uptake  by  algae  are 
covered  in  more  detail.  Fate  of  pollutants  in  water 
treatment  and  sewage  treatment  plants  is 
discussed  briefly.  Algae  and  bacteria  provide  natu- 
ral flocculants  and  absorbents  for  many  pollu- 
tants, but  also  constitute  the  beginning  of  the 
aquatic  food  chain  which  may  concentrate  certain 
pollutants  by  processes  currently  being  studied. 
(See  also  W72-10946)  (Bopp-ORNL) 
W72- 10972 


EFFECT  OF  THE  QUALITY  OF  THE  WATER 
ON  THE  TRANSPORT  OF  SR  AND  CS 
RADIOISOTOPES  IN  RICE  IRRIGATION,  (IN- 
FLUENCE DE  LA  QUALITE  DE  L'EAU  D'lR- 
RIGATION  SUR  LE  TRANSFERT  DU 
RADIOCESIUM  ET  DU  RADIOSTRONTIUM  EN 
RIZIERE  IRRIGUEE), 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center. 
C.  Myttenaere,  and  J.  Mousny. 
Presented  at  the  Commission  of  the  European 
Communities  International  Symposium, 

Radioecology  Applied  to  the  Protection  of  Man 
and  His  Environment,  Rome,  Sept.  1971.  18  p,  7 
tab,  14  ref. 

Descriptors:  'Strontium  radioisotopes,  'Irrigation 
water,  'Rice,  'Water  pollution  effects,  Cereal 
crops,  Radioecology,  Europe,  Path  of  pollutants, 
Nuclear  wastes.  On-site  investigations,  Absorp- 
tion, Food  chains,  Public  health,  Stable  isotopes. 
Plant  physiology.  Nutrients,  Irrigation  effects, 
Fertilization. 
Identifiers:  Cesium  radioisotopes. 

The  types  of  irrigation  water  used  were  (I) 
demineralized,  (2)  from  Lake  Majeur  (20  ppm  Ca, 
1.5  ppm  K,  0.2  ppm  Sr)  and  (3)  from  Lake  Majeur 
enriched  by  the  addition  of  nitrates  (100  ppm  Ca,  5 
ppm   K,   1   ppm   Sr).  For  rice  plants  grown  in 


radioisotope-containing  soil,  irrigation  by  the  three 
water  types,  respectively,  gave  Sr-85  uptake  in  the 
ratio  1/1/0.5;  Cs-134  uptake  in  the  ratio  1/2/0.6. 
The  percentages  of  the  uptake  by  the  whole  plant 
which  occurred  in  the  stem  were  27.9/5.9/5.2  for 
Sr-85  and  14.7/3.0/3.5  for  Cs-134;  in  the  caryopsis, 
1.8/11.2/5.1  for  Sr-85  and  11.5/19.2/12.4  for  Cs-134. 
The  relatively  high  uptake  by  the  caryopsis  in  the 
case  of  the  Lake  Majeur  water  may  involve  reten- 
tion by  soil  and  the  stem,  activity  of  ions  in  water, 
or  other  mineral  nutrition  factors  suggested  by 
earlier  work.  Differences  in  specific  activity  which 
were  found  between  different  parts  of  the  plant 
may  result  from  differences  in  assimilation  of  sta- 
ble isotope  from  the  soil  by  the  deep  roots  as  com- 
pared with  assimilation  of  the  radioisotope  from 
the  water  by  the  shallow  roots  and  the  stem.  Data 
are  also  presented  on  radioisotope  uptake  by  the 
irrigation  water,  and  on  Mn  and  Fe  uptake  by  the 
plants.  (See  also  W72-10946)  (Bopp-ORNL) 
W72-10973 


GENEVA  1971.  DEVELOPMENT  OF  ATOMIC 

ENERGY     AND     THE     ENVIRONMENT,     (LE 

DEVELOPPEMENT  DE  L'ENERGIE 

ATOMIQUE  ET  L'ENVIRONNEMENT), 

M.  Caron. 

Energie  Nucleaire,  Vol.  13,  No.  6  p  421-427,  Nov.- 

Dec.  1971.1  fig,  4  tab,  27  ref. 

Descriptors:  'Nuclear  wastes,  'Path  of  pollutants, 
'Ecosystems,  Water  pollution  effects,  Safety, 
Systems  analysis,  Radioactive  waste  disposal.  Ef- 
fluents, Waste  water  treatment,  Fallout,  Reviews, 
Nuclear  powerplants. 

Dissolution  of  gas  and  entrainment  of  dust  by 
water  and  rain  produces  river  pollution  by  natural 
radioisotopes  (K,  Ra,  U,  and  others)  and  by 
wastes  from  nuclear  installations  (which  vary  with 
reactor  type).  The  adequacy  of  standards  for  ef- 
fluents is  demonstrated,  taking  into  account  com- 
plexities of  the  aquatic  ecosystem.  Effluent  treat- 
ment to  remove  radionuclides  for  storage  in  solid 
form  in  geologic  formations,  and  precautions  to 
avoid  serious  reactor  accidents  are  discussed. 
(Bopp-ORNL) 
W72-10974 


PROJECT  RULISON  -  F0MAL  OPERATIONAL 
RADIOACTIVITY  REPORT  -  PRODUCTION 
TESTS, 

Nevada  Operations  Office  (AEC),  Las  Vegas. 
R.  L.  Gotchy. 

Available  from  NTIS,  Springfield,  Va.,  as  NVO- 
112,  $3.00  in  paper  copy,  $0.95  microfiche.  Report 
No.NVO-112,Feb.  1972.71  p. 

Descriptors:  'Nuclear  explosions,  'Testing,  'As- 
say, 'Evaluation,  'Research  facilities,  'Air  pollu- 
tion, 'Water  pollution,  Water  pollution  sources, 
Measurement,  Tritium,  Krypton,  Carbon,  Mercu- 
ry radioactivity,  Secondary  recovery  (Oil),  Natu- 
ral gas.  Cost-benefit  analysis,  Public  benefits. 
Identifiers:  Project  Rulison,  Peaceful  applications, 
Concentration. 

A  summary  is  presented  of  most  of  the  significant 
radiological  surveillance  data  generated  during  the 
Production  Tests  of  Project  Rulison,  a  nuclear  gas 
stimulation  experiment,  detonated  September  10, 
1969,  in  Northwestern  Colorado.  Data  are  in- 
cluded on  the  radiochemical  and  chemical  quality 
of  the  Rulison  gas  during  the  tests  and  estimates  of 
the  quantities  of  3H,  85Kr,  14C  and  203Hg 
released  to  the  atmosphere  as  a  result  of  the  tests. 
Detail  data  are  given  for  the  first,  second  and  third 
production  tests.  (Houser-ORNL) 
W72-10981 


ENVIRONMENTAL  MONITORING  IN  THE 
VICINITY  OF  THE  LOS  ALAMOS  SCIENTIFIC 
LABORATORY,  JANUARY  THROUGH  JUNE, 
1971. 

Los  Alamos  Scientific  Lab.,  N.  Mex. 

For  primary  bibliographic  entry  see  Field  05A. 

W72- 10982 


FORMS  OF  PHOSPHORUS  IN  A  SEQUENCE  OF 
SOILS  DEVELOPED  ON  FRASER  RIVER  AL- 
LUVIUM, 

Department    of    Agriculture,     Agassiz    (British 

Columbia).  Research  Station. 

M.  K.  John,  and  E.  H.  Gardner. 

Can  J  Soil  Sci.  Vol  51 ,  No  3,  p  363-369. 1971. 

Identifiers:     Alluvium,     Forms,     Fraser    River, 

'Phosphorus,  Particle  size,  'Soil  properties.  Soil 

profiles. 

The  values  for  inorganic  P  when  apportioned  as 
Al-P,  Fe-P,  reductant-P  and  Ca-P  were  found  to  be 
dependent  of  soil-forming  processes.  Ca-P  levels 
decreased  and  Fe-P  and  organic-P  levels  increased 
with  increasing  distance  from  the  river,  and  with 
more  pronounced  profile  development.  Changes  in 
the  relative  amounts  of  these  various  forms  of  soil 
P  occurred  over  relatively  short  distances  and  af- 
fected the  amounts  of  P  extracted  in  standard  soil 
testing  methods.  P  levels  depended  very  little  on 
soil  texture  for  the  majority  of  the  soils,  although 
there  was  some  evidence  in  favor  of  fine  particle 
sizes  over  the  sand  fractions  as  a  source  of  P  in  1 
profile. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72- 10994 


POND-TROUTS  AS  CARRIERS  OF  CLOSTRIDI- 
UM BOTULINUM  AND  CAUSE  OF  BOTULISM: 
I.  CLOSTRIDIUM  BOTULINUM  TYPE  E  AND 
FISH-BOTULISM, 

Tieraerztlichen  Hochschule,  Hanover  (West  Ger- 
many). Institut  Tieraerztliche  Lebensmittelkunde 
Fleischygiene. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10995 


POND  TROUT  AS  CARRIERS  OF  CLOSTRIDI- 
UM BOTULINUM  AND  CAUSE  OF  BOTULISM: 
4.  SOURCES  OF  CONTAMINATION  AND 
PATHS  OF  CONTAMINATION  IN  FISHERIES 
AND  PREPARATION  INDUSTRY,  POSSIBILI- 
TIES OF  IMPROVING  HYGIENE, 
Tieraerztlichen  Hochschule,  Hanover  (West  Ger- 
many). Institut  Tieraerztliche  Lebensmittelkunde 
Fleischygiene. 

For  primary  bibliographic  entry  see  Field  05C. 
W72- 10997 


EFFECT  OF  EXCESS  MOISTURE  ON  CERTAIN 
PROPERTIES  OF  SOD  PODZOLIC  SOIL, 

I.  P.  Grechin. 

Dokl  Mosk  S-Kh  Akad  Im  K  A  Timiryazev.  Vol 

154,  p  55-59. 1969. 

Identifiers:      'Excess      water      (Soils),      Flow, 

Moisture,  Phosphates,  Podzols,  Redox,  Sod,  "Soil 

properties,  Stagnant  water. 

The  effect  of  flowing  (with  >8  mg/1  of  dissolved 
02)  and  stagnant  (with  only  traces  of  dissolved 
02)  waters  on  soil  properties  was  studied.  The  ex- 
periment was  conducted  for  28  days  at  18-20  deg. 
C.  Soil  with  flowing  moisture  had  Eh  (redox  poten- 
tial) 513  mV  and  0.7  mg  ferrous  Fe  (extracted  by 
O.l  N  H2SO4)/100  g  soil,  while  soil  with  stagnant 
moisture  had  109  and  49.6,  respectively.  The  soil 
with  stagnant  moisture  had  a  higher  content  of 
phosphates  but  had  no  nitrates-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-11001 


GROUND-WATER    CONTAMINATION-AN   EX- 
PLANATION OF  ITS  CAUSES  AND  EFFECTS. 

Geraghty  and  Miller,  Port  Washington,  N.Y. 

Water  Information  Center,  Inc.  Port  Washington, 
NY,  (May  1972).  15  p.  5  fig,  1  tab,  33  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Groundwater,  Water  pollution  con- 
trol, Malenclaves,  Aquifers,  Water  quality. 
Identifiers:  'Groundwater  pollution. 

The  causes  of  groundwater  pollution  are  many. 
Practically  all  buried  sewers  and  pipelines  leak. 


52 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution— Group  5C 


Waste-storage  lagoons  or  ponds  are  rarely  lined, 
ind  because  all  earth  materials  are  permeable  to  at 
east  some  degree,  the  downward  seepage  of  the 
■quid  wastes  must  go  on.  Once  in  the  ground,  the 
vastes  are  hidden  from  view,  and  move  through 
he  geologic  formations  until  they  enter  ground- 
water systems.  While  natural  processes  such  as  fil- 
ration  and  dilution  can  in  some  cases  help  to 
educe  the  seriousness  of  groundwater  pollution, 
nany  wastes  remain  essentially  unchanged  in 
imposition  after  they  enter  a  groundwater  body, 
nd  travel  through  the  earth  until  they  either  enter 
omeone's  water  well  or  are  discharged  into  a 
tream  or  river.  A  brief  summary  of  the  subject  is 
rovided  in  order  to  acquaint  decision-makers, 
specially  in  industry  and  government,  with  the 
rincipal  factors  involved  in  groundwater  con- 
imination  and  with  the  general  state  of  knowledge 
oncerning  how  and  where  it  is  taking  place.  (K- 
app-USGS) 
/72-11072 


HE     MICROBIOLOGY     OF     TERRESTRIAL 
RUDE  OIL  DEGRADATION, 

old   Regions   Research  and   Engineering   Lab., 

lanover,  N.H. 

.G.Hunt. 

■  nny  Cold  Regions  Research  and  Engineering 

aboratory  Special  Report  168,  April  1972.  13  p,  8 

g,  29  ref.  DA  Task  4A061 101 A91D03. 

lescriptors:  'Water  pollution  sources,  *Oil  spills, 
Degradation  (Decomposition),  'Microorganisms, 
Cold    regions.    Land,    Pipelines,    Groundwater 
lovement,  Temperature,  Microbiology,  Alaska, 
lentifiers:  Microbial  inoculations. 

lecause  of  the  long  generation  times  of  microbes 
i  cold  environments,  oil  spills  in  cold  terrestrial 
reas  may  be  one  of  the  few  places  where  microbi- 
I  inoculation  may  be  beneficial.  Microorganisms 
apable  of  decomposing  crude  oil  are  common  in 
srrestrial  areas  around  the  world.  The  straight 
hained  hydrocarbons  of  CIO  to  C18  length,  the 
erosene  fraction,  are  the  most  susceptible  to 
licrobial  degradation.  The  shorter-chained 
ydrocarbons,  the  gasoline  fraction,  are  degraded 
tore  slowly,  and  in  some  instances  may  be  toxic 
)  microorganisms.  Some  organisms,  the  psychro 
hiles,  grow  best  at  temperatures  between  0  and  20 
eg  C.  In  a  cold  environment  such  as  Alaska,  the 
atural  recovery  of  a  terrestrial  oil  spill  will  be 
low  and  may  take  more  than  IS  to  20  years,  but  it 
i  quite  likely  to  result  in  the  least  total  environ- 
lental  damage.  (Woodard-USGS) 
m-11077 


IERCURY  IN  WATERS  OF  THE  UNITED 
TATES, 

ieological  Survey,  Menlo  Park,  Calif. 

!.  A.  Jenne. 

Ieological  Survey  Open-file  Report,  April  1, 1972. 

4  p,  6  fig,  1  tab,  20  ref. 

lescriptors:  'Water  pollution  sources,  'Mercury, 
Chemical  analysis,  'Data  collections,  'United 
tates,  Surveys,  Sampling,  Surface  waters, 
iroundwater,  Sediments,  Natural  streams,  Waste 
rater  (Pollution),  Reservoirs,  Lakes,  Aquifers, 
:ivers,  Industrial  water,  Frequency  analysis. 

lie  Department  of  the  Interior  carried  out  a  na- 
ionwide  reconnaissance  of  mercury  in  United 
tates  water  in  the  summer  and  fall  of  1970.  Thirty 
ercent  of  the  samples  from  the  industrial  waste 
rater  category  contained  greater  than  10  micro- 
rams  per  liter  of  mercury.  Nearly  5%  of  the  sarn- 
ies of  this  group  contained  more  than  1,000 
licrograms  per  liter.  Only  4%  of  the  surface-water 
amples  contained  in  excess  of  10  micrograms  per 
iter.  The  higher  mercury  concentrations  were 
enerally  found  in  small  streams.  About  half  of  the 
3  samples  from  the  Mississippi  River  contained 
ess  than  0.1  micrograms  per  liter.  The  mercury 
ontent  of  lakes  and  reservoirs  scatter  between 
ess  than  0.1  and  1.8  micrograms  per  liter.  With 
ew  exceptions,  the  mercury  content  of  ground- 


water samples  was  below  detection.  The  natural 
background  of  surface  and  groundwater  is 
probably  below  0.1  micrograms  per  liter  of  mercu- 
ry. Thus,  future  analyses  with  a  detection  limit  of 
at  least  0.01  micrograms  per  liter  will  be  required 
to  obtain  useful  information  on  the  background 
levels  of  mercury  in  natural  waters.  Below  mercu- 
ry mines,  the  mercury  content  of  the  suspended 
sediment  may  reach  500  micrograms  per  kilogram. 
(Woodard-USGS) 
W72-11078 

5C.  Effects  of  Pollution 


DDT  IN  SURFACE  WATERS,  (IN  GERMAN), 

Hygiene-Institut,  Schwerin  (East  Germany). 

D.  Wolter,  and  H.  Rugenstein. 

Z  Gesamte  Hyg  Grenzgeb.  Vol  17  No  4  p  264-266. 

1971.  (English  summary). 

Identifiers:  *DDT,  Germany,  Lakes,  Pesticides, 

Residues,     Surface     waters,     'Water    pollution 

sources,  Potable  water. 

The  contamination  of  freshwater  lakes  with  DDT 
due  to  the  agricultural  use  of  airplanes  is  reported. 
Investigations  of  surface  waters  in  Schwerin  coun- 
ty showed  a  DDT-content  varying  between  <0.001 
and  0.004  mg/1.  The  possible  effects  of  the  DDT- 
content  on  the  human  organism  are  shown.  The 
question  as  to  which  are  the  scientifically  founded 
tolerance  values  for  drinking  and  bath  water  is 
raised. -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10460 


THE    EFFECT   OF    WATER    TREATED   WITH 
CHLORINE  ON  LIVING  FISH, 

Fovaros  Allat-Novenykertje,   Budapest  (Hunga- 
ry). 

B.Penzes. 

Allattani  Koezl.  Vol.  58,  No.  1-4,  p  87-89.  1971.  II- 
lus. 

Identifiers:  'Chlorine,  Fish,  'Fishkill,  Water  treat- 
ment. 

Water  with  a  CI  content  of  0.15-0.4  mg/1  kills  na- 
tive European  freshwater  fish.  It  destroys  the 
respiratory  wall  epithelium  of  the  gills.  The  con- 
struction of  a  dechlorification  apparatus,  its  filter 
layers  and  capacity  are  discussed. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-10479 


POWER  PLANT  SITING  ON  LAKE  MICHIGAN, 

Argonne  National  Lab.,  111. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10492 


POTENTIAL  ENVIRONMENTAL  MODIFICA- 
TION PRODUCED  BY  LARGE  EVAPORATIVE 
COOLING  TOWERS. 

EG  and  G  Inc.,  Boulder,  Colo.  Environmental  Ser- 
vices Operation. 

Copy  available  from  GPO  Sup  Doc,  $0.75; 
microfiche  from  NTIS  as  PB-210  702,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  January  1971.  75  p,  14 
fig,  12  ref.  EPA  Program  16130  DNH  01/71. 

Descriptors:  'Cooling  towers,  'Weather  modifica- 
tion, 'Air  pollution,  Meteorology,  Fog,  Cloud 
physics,  'Thermal  pollution,  Thermal  power- 
plants,  Evaporation,  Mathematical  models.  Com- 
puter programs,  Cloud  seeding. 
Identifiers:  'Cooling  tower  plumes,  Water  vapor 
movement. 

A  readily  usable  model  was  developed  for  evaluat- 
ing the  extent  of  plumes  from  large  evaporative 
cooling  towers.  Mathematical  models  were  used  to 
describe  the  dynamics  of  the  wet  cooling  tower 
plume  and  its  interaction  with  the  environment. 
Primary  emphasis  was  placed  on  predicting  the 
height  of  the  plume.  Classical  atmosphere  diffu- 


sion theory  was  used  to  determine  the  downwind 
spread.  The  saturation  deficit  of  the  atmosphere 
controls  the  downwind  spread  of  and  fogging 
caused  by  the  plume.  Except  for  cases  where  the 
relative  humidity  approaches  100%,  downwind 
propagation  is  limited  to  periods  when  the  air  tem- 
perature falls  below  the  freezing  point.  With  given 
atmospheric  conditions,  increases  in  the  tower 
radius,  the  saturation  temperature,  and  the  initial 
vertical  velocity  of  the  plume  increase  the  plume 
height.  A  map  of  the  U.S.  indicating  locations  of 
potential  adverse  atmospheric  effects  due  to  cool- 
ing towers  can  be  used  in  conjunction  with  local 
data.  The  appendix  contains  a  description  of  the 
computer  program,  including  input  specifications. 
(Eagle-Vanderbilt) 
W72-10548 


ABUNDANCE  AND  DISTRIBUTION  OF  YOUNG 
ATLANTIC  MENHADEN,  BREVOORTIA 
TYRANNUS,  IN  THE  WHITE  OAK  RIVER 
ESTUARY,  NORTH  CAROLINA, 

National  Marine  Fisheries  Service,  Beaufort,  N.C. 
Center  for  Estuarine  and  Menhaden  Research. 
E.  P.  H.  Wilkens,  and  R.  M.  Lewis. 
Fishery  Bulletin,  Vol  69,  No  4,  p  783-789,  (1971).  4 
fig,  2  tab,  15  ref. 

Descriptors:  'Atlantic  menhaden,  'Distribution, 
Salinity,  Temperature,  Tides,  Turbidity,  Larvae, 
Estuaries,  Sampling,  Fish  populations,  'North 
Carolina. 

Identifiers:  'White  Oak  River  estuary,  Illumina- 
tion. 

The  effect  of  salinity,  temperature,  tide,  turbidity 
and  illumination  on  the  distribution  of  larval, 
prejuvenile,  and  juvenile  menhaden  in  White  Oak 
River  estuary  was  investigated.  Most  menhaden 
larvae  entered  the  estuary  in  March  after  the  water 
had  warmed  to  about  10C,  and  moved  upstream  to 
the  low-salinity-freshwater  zone  where  they  trans- 
formed into  juveniles.  Laboratory  tests  from  other 
studies  showed  that  menhaden  died  when  the 
water  temperature  fell  below  4  C  and  rose  above 
33  C.  More  larvae  were  caught  in  the  lower  estuary 
on  flood  tide.  After  transformation  to  juveniles 
they  were  caught  in  schools  throughout  the  estua- 
ry. Turbidity  and  illumination  did  not  affect  the 
distribution  of  menhaden,  but  illumination  af- 
fected catchability,  since  more  menhaden  were 
collected  during  night  tows.  (Upadhyaya-Van- 
derbilt) 
W72-10549 


ANALYSIS  OF  THE  EFFECT  OF  POTENTIAL 
REACTOR  COOLING  PONDS  ON  THE  HAN- 
FORD  GROUNDWATER  SYSTEM, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

D.  B.  Cearlock,  R.  D.  Mudd,  and  A.  E.  Reisenauer. 
Available  from  the  National  Technical  Informa- 
tion Service  as  BNWL-1507,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  BNWL-1507,  September  1970. 
16  p.  11  fig. 

Descriptors:     'Nuclear    powerplants,    'Ground- 
water,     Mathematical      models,      Hydrological 
aspects,  Seepage,  Permeability. 
Identifiers:    'Hanford   reactor,   'Cooling  ponds, 
Piezometric  surface. 

The  hydrological  effects  of  the  three  hypothetical 
unlined  cooling  ponds  on  the  Hanford  ground- 
water system  are  analyzed.  Emphasis  is  on  the  ef- 
fects in  the  region  of  the  chemical  processing 
plants  in  the  200  East  and  200  West  areas.  The 
variable  thickness  transient  model  was  reduced  to 
steady  state  conditions  to  quickly  investigate  the 
hydrological  influence.  The  piezometric  surface 
beneath  the  200-East  Area  would  rise  less  than  5 
feet  with  all  ponds  operating  simultaneously  and 
less  than  3  feet  with  any  one  of  the  ponds  operat- 
ing independently.  The  200-West  Area  would  ex- 
perience a  rise  in  the  piezometric  surface  of  less 
than  1  foot  with  either  the  420  foot  pond  or  the  440 
foot  pond  operating  independently.  With  the  460 
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foot  pond  operating  independently  or  all  three 
ponds  operating  simultaneously,  the  piezometric 
surface  in  the  200  West  Area  may  rise  as  much  as 
25  feet.  The  results  are  preliminary  and  should  not 
be  used  to  judge  the  feasibility  of  the  reactor  cool- 
ing pond  concept.  (Upadhyaya-Vanderbilt) 
W72-10552 


DEVELOPMENTAL  RATES  AT  VARIOUS  TEM- 
PERATURES OF  EMBRYOS  OF  THE 
NORTHERN  LOBSTER  (HOMARUS  AMER- 
ICANS MILNE-EDWARDS), 

National      Marine      Fisheries      Service,      West 

Boothbay  Harbor,  Maine.  Boothbay  Harbor  Lab. 

H.C.Perkins. 

Fishery  Bulletin,  Vol  70,  No  1,  p  95-99, 1972.  3  fig, 

2tab,3ref. 

Descriptors:  *Growth  rates,  'Water  temperature, 
•Lobsters,     Age,     Temperature,     Crustaceans, 
Aquiculture,    Embryonic    growth    stage,    Maine, 
Thermal  pollution. 
Identifiers:  Growth  index. 

The  rates  of  development,  time  from  extrusion  to 
hatching  at  various  temperatures,  and  differential 
developmental  rates  at  the  same  temperature  of 
lobster  embryos  are  presented.  The  eyes  of  the 
embryos  were  measured  to  determine  an  index  for 
the  rates  and  degree  of  embryo  development.  The 
developmental  rates  of  lobster  embryos  appear  to 
be  governed  not  only  by  their  thermal  environment 
but  by  the  age  or  extent  of  development  at  which 
they  are  subjected  to  that  temperature.  Of  seven 
egg  masses  held  at  22.6  C,  the  embryos  of  least 
development  at  the  start  had  a  faster  development 
rate  at  comparable  levels  of  development  than  the 
more  advanced  embryos.  Eggs  at  a  higher  tem- 
perature in  the  range  8-24  C  take  a  shorter  time 
from  extrusion  to  hatching  and  from  onset  of  eye 
pigment  in  the  embryos  to  hatching  than  those  at  a 
lower  temperature.  The  developmental  rate  of 
lobster  embryos  may  be  manipulated  by  adjusting 
the  water  temperature  of  holding  tanks  to  insure 
periodic  hatches  of  larvae  throughout  the  year. 
(Eagle-Vanderbilt) 
W72-10554 


THE  SANITARY  SIGNIFICANCE  OF 
ESCHERICHIA  COLI  IN  VARIOUS  CONDI- 
TIONS OF  WATER  DECONTAMINATION 
WITH    RESPECT    TO    ENTEROVIRUSES,    (IN 

RUSSIAN), 

S.  N.  Cherkinskii,  E.  L.  Lovtsevich,  and  V.  A. 

Ryabchenko. 

Gig  Sanit.  Vol  36  No  3  p  7-10.  1971.  Illus.  (English 

summary). 

Identifiers:   Contamination,   'Enteroviruses,   *E. 

coli,  'Water  treatment. 

The  sanitary  significance  of  E.  coli  in  relation  to 
enteroviruses  depends  on  the  proportion  in  which 
these  microorganisms  are  present  in  the  water  un- 
dergoing decontamination. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10560 


CHRONIC  EFFECTS  OF  CONSTANT 
ELEVATED  TEMPERATURE  ON  THE 
FATHEAD  MINNOW  (PIMEPHALES 

PROMELAS  RAFINESQUE), 

Newton  Fish  Toxicology  Lab.,  Cincinnati,  Ohio. 
W.  A.  B rungs 

Transactions  of  the  American  Fisheries  Society, 
Vol.  100,  No.  4,  p.  659-664,  October  1971,  1  fig,  5 
tab,  1 1  ref. 

Descriptors:        'Heated       water,        'Minnows, 
'Spawning,     Fish    reproduction,     Lethal    limit, 
Laboratory    tests,    Growth    rates,   Temperature, 
'Thermal  pollution. 
Identifiers:  Chronic  exposure. 

A  continuous,  12-month  exposure  of  fathead  min- 
nows to  elevated  water  temperature  (26-34  C) 
showed  that  reproduction  was  more  sensitive  than 


survival,  growth,  or  egg  hatchability  in  assessing 
the  effect  of  temperature.  The  number  of  eggs 
produced/female,  the  number  of  eggs/spawning, 
and  the  number  of  spawnings/female  were  each 
gradually  reduced  at  successive  temperatures 
above  the  control  (23.5  C).  No  spawning  or  mor- 
tality occurred  at  32  C  which  was  the  lowest  tem- 
perature where  growth  was  apparently  reduced. 
Male  secondary  sexual  characteristics  were  less 
developed  at  30  C  than  at  lower  temperatures. 
Whenever  the  temperature  fell  below  approxi- 
mately 22  C,  spawning  was  reduced.  (Eagle-Van- 
derbilt) 
W72- 10561 


FISHERIES,  COOLING-WATER  DISCHARGES 
AND  SEWAGE  AND  INDUSTRIAL  WASTES, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

J.  S.  Alabaster,  J.  H.  N.  Garland,  and  I.  C.  Hart. 
In:  Symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  Part  I,  Central  Electricity 
Research  Laboratories,   United   Kingdom,  April 
22,  1971,  p  3-8,  1  tab,  6  ref.  RD/L/M312. 

Descriptors:  'Fisheries,  'Cooling  water,  'Thermal 
pollution,  Sewage,   Industrial  wastes,  Tempera- 
ture, Toxicity,  Salmon,  Trout,  Dissolved  oxygen, 
Powerplants,  Fishkill. 
Identifiers:  'River Trent,  United  Kingdom. 

Detailed  surveys  have  been  carried  out  in  the 
Willington-Shardlow  reach  of  the  River  Trent 
which  contains  Willington  Power  Station.  The 
upper  part  of  this  reach  and  another  reach  further 
upstream  between  Walton-on-Trent  and  Burton- 
on-Trent  containing  Drakelow  Power  Station  have 
also  been  examined  using  data  of  water  quality 
made  available  by  the  Trent  River  Authority. 
Potential  dangers  exist  to  fresh  water  fish  from  the 
lethal  effects  of  sudden  exposure  to  cooling  water 
normally  heated  6-9  C  above  ambient.  It  is  also 
possible  that  fish  living  in  the  winter  in  heated 
water  could  be  killed  by  sudden  return  to  normal 
temperatures  in  the  event  of  a  power  station  com- 
ing off  load.  The  risk  of  killing  salmonid  smolts 
and  adults  passing  through  estuaries  receiving 
heated  effluents  appears  to  be  small  at  present. 
The  minimum  summer  temperature  at  which  up- 
stream migrant  salmon  might  be  arrested  is  likely 
to  be  no  higher  than  22.5  C.  In  parts  of  the  River 
Trent  where  cooling  towers  are  used,  the  net  ef- 
fect on  water  quality  and  on  the  status  of  the 
fishery  appears  to  be  beneficial.  (Upadhyaya-Van- 
derbilt) 
W72-10567 


THE  BIOLOGICAL  ASSESSMENT  OF  THER- 
MAL EFFECTS  IN  SOME  BRITISH  RIVERS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

T.  E.  Langford. 

In:  Symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  Part  I,  Central  Electricity 
Research  Laboratories,  United  Kingdom,  April 
22, 1971 ,  p  9-39,  5  fig,  16  tab,  25  ref. 

Descriptors:  'Thermal  pollution,  'Resistance,  'In- 
vertebrates, 'Heated  water,  Water  temperature, 
Powerplants,  River  flow.  Biochemical  oxygen  de- 
mand, Ammonia,  Outlets. 
Identifiers:  Cooling  ponds. 

Surveys  of  the  invertebrate  faunas  of  12  rivers 
were  made  at  sampling  points  upstream  and 
downstream  of  20  power  stations.  Data  from  3  se- 
ries of  surveys,  plus  previously  unpublished  data, 
have  been  analysed  in  an  attempt  to  assess 
changes  in  invertebrate  faunas  below  power  sta- 
tion cooling  water  discharges.  These  changes  have 
been  compared  with  those  caused  by  natural  varia- 
tions and  other  polluting  discharges.  The  good  cor- 
relation between  the  BOD  and  ammonia  concen- 
trations and  the  number  of  families  recorded  in 
faster  rivers  was  not  evident  in  the  slower,  silted 
rivers.  There  was  no  apparent  correlation  between 


the  general  composition  of  river  faunas  and  max- 
imum temperature,  at  least  up  to  32  C.  Tempera- 
ture increases  downstream  of  various  power  sta- 
tions ranged  from  1-12  C  but  the  effects  were  not 
readily  detectable  by  the  ordinary  semi-quantita- 
tive invertebrate  surveys  used  to  assess  the  effects 
of  other  effluents.  A  provisional  field  'Tempera- 
ture Tolerance  Table'  for  some  invertebrates  has 
been  assembled  and  may  act  as  a  guide  for  future 
planning.  A  number  of  species,  known  to  be  in- 
tolerant of  organic  or  inorganic  pollution  have 
been  found  to  survive  temperatures  of  28-30  C  in 
the  field.  Evidence  so  far  suggests  that  short 
periods  of  temperature  around  30-32  C  do  not  have 
marked  effects  on  the  faunas  of  most  rivers.  Very 
polluted  rivers  may  have  even  more  tolerant  fau- 
nas. (Upadhyaya-Vanderbilt) 
W72-10568 


WATER  IN  ELECTRICITY  GENERATION, 

Central    Electricity    Generating   Board,    London 
(England).  Planning  Dept. 
F.  B.Hawes. 

Int:  symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  Part  I,  Central  Electricity 
Research  Laboratories,  United  Kingdom,  April 
22,  1971,  p  81-86, 1  tab,  6  ref. 

Descriptors:  Water  resources,  'Thermal  power- 
plants,  Fishkill,  Dissolved  oxygen.  Temperature, 
Cooling  water,  Low  flow,  'Thermal  pollution. 

Cooling  water  requirements  have  been  reduced 
from  over  0.45  cum/KW-hr  in  1900  to  0.12  cu 
m/KW-hr.  The  consumption  of  electricity  has  dou- 
bled every  10  years  for  the  past  40  years.  There  is 
not  enough  water  at  times  of  low  flow  in  any  of  the 
rivers  in  England  and  Wales  to  meet  the  require- 
ments for  direct  cooling  of  a  single  500  MW 
generator.  A  rise  in  temperature  does  not  reduce 
the  content  of  dissolved  oxygen  in  a  discharge. 
The  process  is  probably  too  rapid  for  an  equilibri- 
um concentration  of  oxygen  to  be  reached  at  the 
new  raised  temperature  before  the  heated  water 
cools  again.  The  successive  passages  of  the  water 
through  the  towers  not  only  aerated  it  but  stripped 
it  of  carbon  dioxide.  This  caused  an  alteration  in 
pH  and  an  increase  in  dissolved  oxygen,  which  im- 
prove the  conditions  in  which  the  oxidation  of  in- 
organic matter  can  take  place.  The  most  important 
single  problem  appears  to  be  to  bring  biological  in- 
formation, measurements  or  data  into  the  view  of 
water  management  and  planning.  (Upadhyaya- 
Vanderbilt) 
W72-10570 


THE  NITRATE  HAZARD  IN  WELL  WATER, 
WITH  SPECIAL  REFERENCE  TO  HOLT 
COUNTY, NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10591 


THE  EFFECTS  OF  ARTIFICIAL  AERATION  ON 
LAKE  ECOLOGY, 

Michigan  State  Univ.,  East  Lansing. 
A.  W.  Fast. 

Copy  available  from  GPO  Sup  Doc,  $4.25; 
microfiche  from  NTIS  as  PB-210  704,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  December  1971.  470  p, 
120  fig,  21  tab,  115  ref.  EPA  Program  16010  EXE 
12/71. 

Descriptors:   'Aeration,   'Methodology,   'Lakes, 

Eutrophication,       Hypolimnion,       Winterkilling. 

Thermal  stratification,  Oligotrophy,  Destratifica- 

tion. 

Identifiers:  Hemlock  Lane  (Mich),  Section  Four 

Lake  (Mich). 

Two  Michigan  lakes,  eutrophic  iMte  Hemlock  and 
oligotrophy  Section  Four  Lake,  were  artificially 
aerated  by  compressed  air  from  mid-June  to  Sep- 
tember 7,  1970.  Only  the  hypolimnion  of  the 
eutrophic  lake  was  aerated  which  resulted  in  in 
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:reased  oxygen  concentration  from  0.1  mg/1  to 
>ver  10.0  mg/1  while  thermal  stratification  was 
naintained.  Zooplankton,  zoobenthos,  and  fish 
listributed  throughout  the  lake  after  aeration. 
Midges  emerged  from  the  deepest  point.  Aeration 
ipparently  reduced  nutrient  anaerobic  regenera- 
ion  but  increased  nutrient  regeneration  through 
icrobic  decomposition  of  profundal  sediments. 
Artificial  destratification  of  the  oligotrophy  lake 
;reatly  increased  the  minimum  temperature 
ludget.  Zoobenthos  and  surface  phytoplankton 
landing  crops  were  reduced  but  destratification 
ad  little  apparent  effect  on  the  biota.  Midges 
merged  from  greater  depths  during  aeration  but 
epth  distribution  of  organisms,  other  than  cray- 
ish,  was  not  greatly  altered.  Following  the 
ummer  artificial  destratification,  the  winter  ox- 
gen  concentration  in  Section  Four  Lake  was  0.1 
>  2.0  mg/1  greater  at  all  depths  than  the  previous 
ear;  snow  and  ice  cover  were  less.  Hemlock  Lake 
bowed  much  higher  oxygen  at  all  levels  during 
'inter.  Oxygen  concentration  was  not  only  in- 
reased  by  aeration  but  the  BOD  was  lowered.  No 
ppreciable  winterkill  occurred  and  many  trout 
verwintered  without  any  known  ill  effects. 
tuen-Wisconsin) 
/72- 10605 


ISSOLVED  AND  PARTICULATE  ORGANIC 
ARBON  IN  SOME  COLORADO  WATERS, 

olorado    State    Univ.,    Fort    Collins.    Dept.    of 
oology. 
.  B.Reed. 

opy  available  from  GPO  Sup  Doc  as 
P2.10:16010  EQA  10/71,  $1.00;  microfiche  from 
ITIS  as  PB-210  705,  $0.95.  Environmental  Protec- 
on  Agency,  Water  Pollution  Control  Research 
eries  October  1971.  89  p,  19  fig,  28  tab,  20  ref. 
PA  Program  16010  EQA  10/71. 

lescriptors:  'Carbon,  'Distribution,  Colorado, 
akes,  Reservoirs,  Streams,  Detritus,  Spatial  dis- 
ibution,  Eutrophication,  Laboratory  tests,  On- 
ite  investigations. 

lentifiers:  Organic  carbon,  Dissolved  carbon, 
articulate  carbon. 

istantaneous  amounts  of  organic  carbon,  both 
articulate  and  dissolved,  in  a  number  of  fresh- 
aters  ranging  from  unproductive  tarns  to 
loderately  productive  reservoirs  were  measured 
y  acid-persulfate  digestion  and  infrared  absorp- 
on.  Organic  carbon  was  designated  as  net  seston 
arbon,  filter  seston  carbon,  or  dissolved  carbon 
ased  on  filtering  techniques.  Concentrations  of 
issolved  carbon  ranged  from  about  1  to  1 1  g/cu 
i;  filter  seston  amounts  varied  from  about  0.2  to  1 
feu  m;  the  net  fraction  or  organic  carbon  ranged 
om  less  than  0.1  to  over  0.2  g/cu  m.  Repeated 
impling  showed  amounts  of  organic  carbon, 
ither  dissolved  or  particulate,  fluctuated  con- 
derably  over  short  periods  of  time;  the  dissolved 
"action  probably  varying  less  than  particulate 
>nns.  On  incubation  of  all  carbon  fractions  at 
>om  temperature  in  darkness  for  periods  up  to  90 
ays,  concentrations  of  organic  carbon  varied  cr- 
itically and  unpredictably.  Almost  daily  measure- 
lents  in  samples  incubated  over  three  week 
eriods  also  revealed  erratic  changes,  with  no 
lear  reduction  in  total  organic  carbon.  Metabolic 
ctiviiies  of  heterotrophic  bacteria  (and  algae.) 
robably  complicated  interpretation  of  results, 
he  data  have  descriptive  value,  although  they 
annot,  at  this  time,  be  related  satisfactorily  to  the 
eneral  limnological  knowledge.  (Jones-Wiscon- 
m) 
H2- 10606 


HE      CARBON      DIOXIDE      SYSTEM      AND 
UTROPHICATION, 

'ARF  Inst.,  Inc.,  Madison,  Wis. 
D.  Morton,  P.  H.  Derse,  and  R.  C.  Sernau. 
opy  available  from  GPO  Sup  Doc,  $0.75; 
icrofiche  from  NTIS  as  PB-210  706,  $0.95.  En- 
ronmental  Protection  Agency,  Water  Pollution 
ontrol  Research  Series  November  1971.  72  p,  2 
g,  8  tab,  15  ref,  append.  EPA  Program  16010 
XV  11/71. 


Descriptors:   'Nuisance  algae,  'Carbon  dioxide, 

•Algal  control,  Cyanophyta,  Carbon,  Chlorella, 

Bicarbonates,       Aeration,       Limiting       factors, 

Eutrophication. 

Identifiers:    'Atmospheric    carbon.    Microcystis, 

Anabaena. 

To  determine  the  feasibility  of  eutrophication  con- 
trol by  controlling  carbon,  three  major  areas  were 
studied:  the  steady  state,  in  which  the  growth  rates 
of  algae  at  various  constant,  maintained  dissolved 
carbon  dioxide  concentrations  were  determined; 
the  non-equilibrium,  where  natural  atmospheric 
replenishment  was  the  sole  carbon  source;  and 
algal  growth  with  inorganic  bicarbonate  as  the  sole 
carbon  source.  In  studying  growth  rates  of 
Chlorella,  Microcystis,  and  Anabaena  with  respect 
to  carbon  availability,  it  was  found  that  algae  can 
utilize  dissolved  concentrations  of  carbon  dioxide 
much  lower  than  those  from  atmospheric 
equilibria.  Algal  growth  control  by  sweeping  car- 
bon dioxide  out  by  aeration  with  air  containing 
very  low  carbon  dioxide  concentrations  is  difficult 
because  of  atmospheric  replenishment  of  carbon 
dioxide.  Bicarbonate  is  at  least  50%  utilized  at 
growth  rates  as  high  as  7  mg/1  per  day.  Atmospher- 
ic replenishment  of  carbon  dioxide,  without  any 
wind  mixing,  can  sustain  growth  rates  of  1 .5-2  mg/1 
per  day  for  depths  of  at  least  1.7  meters.  (Jones- 
Wisconsin) 
W72- 10607 


NUTRIENT  SOURCES  FOR  ALGAE  AND 
THEIR  CONTROL, 

Wisconsin  Univ.,  Madison.  Water  Resources 
Center. 

G.P.Fitzgerald. 

Copy  available  from  GPO  Sup  Doc,  $1.00; 
microfiche  from  NTIS  as  PB-210  707,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series  August  1971.  77  p,  4  fig, 
26  tab,  53  ref.  EPA  Program  16010  EHR  08/71. 

Descriptors:  'Analytical  techniques,  'Nutrients, 
'Algae,  'Bioassay,  Phosphorus  compounds, 
Nitrogen  compounds,  Cycling  nutrients,  Essential 
nutrients,  Lakes,  Mud,  Wisconsin,  Aquatic 
weeds,  Eutrophication. 

Identifiers:  'Nutrient  sources,  Acetylene  reduc- 
tion, Lake  Mendota  (Wis),  Lake  Monona  (Wis). 

Bioassays  for  nutrient  availability  were  evaluated 
to  define  conditions  and  limits  under  which  each 
method  can  give  meaningful  results.  The  biological 
availability  of  algal  nutrients  in  a  water  sample  and 
the  algal  response  to  changes  in  the  growth-limit- 
ing nutrient  were  measured.  Factors  other  than  in- 
solubility prevent  the  nitrogen  or  phosphorus  of 
certain  samples  of  aerobic  lake  muds  from  being 
readily  available  for  algal  growth;  P-limited  Spiro- 
gyra  has  been  found  growing  through  mud  layers 
containing  0.1%  total  phosphorus.  The  facts,  that 
live  algae  and  aquatic  weeds  do  not  share  their 
adequate  or  surplus  nutrients  with  nutrient-limited 
algae  and  that  lake  muds  do  not  provide  readily 
available  nitrogen  or  phosphorus,  indicate  that 
once  lake  waters  are  stripped  of  available  nutrients 
by  plant  production,  further  plant  production  will 
depend  upon  nutrients  from  continuous  sources, 
such  as  wastewater  effluents.  Phosphorus-starved 
cells  of  Anabaena  rapidly  increase  their  capacity 
to  reduce  acetylene  to  ethylene  when  they  receive 
phosphorus.  This  response  may  be  used  as  a  bioas- 
say for  detecting  available  phosphorus  in  aquatic 
ecosystems.  Sensitivity  of  the  method  compares 
favorably  with  conventional  methods  for  measur- 
ing dissolved  orthophosphate,  and  has  the  ad- 
vantage that  it  measures  available  phosphorus. 
(Jones-Wisconsin) 
W72- 10608 


PESTICIDE     INPUTS     AND     LEVELS:     MIN- 
NESOTA WATERS-LAKE  SUPERIOR  BASIN. 

Minnesota     Pollution     Control     Agency,     Min- 
neapolis. 

Copy    available    from    GPO    Sup    Doc,    $1.00; 
microfiche  from  NTIS  as  PB-210  708,  $0.95.  En- 


vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series  June  1971.  108  p,  8  fig,  42 
tab.  EPA  Program  16050EYT 06/71. 

Descriptors:  'Pesticides,  'Minnesota,  'Lake  Su- 
perior, 'Watersheds  (Basins),  Water  pollution 
sources,  Bioassay,  Sewage  effluents.  Runoff, 
Monitoring,  Sampling,  DDT,  DDE,  Rivers, 
Chlorinated  hydrocarbon  pesticides,  Flow. 
Identifiers:  Duluth  (Minn.). 

Concern  about  pesticide  accumulation  in  the 
Upper  Great  Lakes  prompted  studies  along  Lake 
Superior's  North  Shore  to  provide  current  infor- 
mation on  pesticide  levels  and  contamination. 
Water  samples  were  analyzed  from  the  Grand 
Marais,  the  Duluth  Pumping  Stations,  and  the  Du- 
luth sewage  treatment  plant.  Clams  were  exposed 
for  bioassay  purposes  in  22  streams  because  they 
are  concentrators  of  toxic  substances,  including 
chlorinated  hydrocarbons,  and  reveal  DDT  and  re- 
lated compounds  present  in  amounts  below  detec- 
tion by  ordinary  analytical  procedures.  Under  nor- 
mal flow  conditions,  very  little  insecticide  con- 
tamination was  being  contributed  to  Lake  Superior 
from  the  drainage  basin.  Highest  values  occurred 
in  the  Lester  and  Lower  St.  Louis  Rivers  and  in 
sewage  effluent;  in  October,  following  heavy  ru- 
noff, p.p'DDT  reached  concentrations  of  20-21.8 
ppb.  Medians  in  all  other  streams  were  less  than 
0.01  ppb.  p.p'DDT  was  present  in  greater  concen- 
trations than  its  o,p'-DDT  isomer  or  DDE.  p.p'- 
DDT values  exceeded  the  median  in  four  streams 
only.  Native  clams  from  the  St.  Louis  River,  with 
a  resident  time  of  5-11  years,  had  accumulated  ap- 
preciable concentrations  of  p.p'DDT  ranging  from 
93  to  1630  ppb.  It  is  recommended  that  the  St. 
Louis  River  be  monitored  at  reasonable  intervals. 
(Jones-Wisconsin) 
W72- 10609 


ACID  MINE  POLLUTION  EFFECTS  ON  LAKE 
BIOLOGY, 

Indiana  Univ.,  Bloomington.  Water  Resources 
Research  Center. 

Ronald  W.  Smith,  and  David  G.  Frey. 
Copy  available  from  GPO  Sup  Doc,  $1.25; 
microfiche  from  NTIS  as  PB-210  709,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  December  1971.  131  p, 
47  fig,  18  tab,  100  ref,  2  append.  EPA  Program 
18050  EEC  12/71. 

Descriptors:  'Strip  mine  lakes,  'Acid  mine  water, 
Water  pollution  effects,  'Lakes,  'Indiana,  Strip 
mines,  Hydrogen  ion  concentration,  Stratification, 
Meromixis,  Management,  Physicochemical  pro- 
perties, Sport  fishing,  Reclamation,  Recreation, 
Succession,  Biota,  Acidic  water,  Ecosystems, 
Evolution. 

For  greater  recreational  potential  of  stripmine 
lakes,  certain  fundamental  limnological  informa- 
tion and  the  unique  water  chemistry  resulting  from 
leaching  of  substances  contained  in  the  cast  over- 
burden of  the  lakes  were  investigated.  The  six  coal 
stripmine  lakes  studied  during  July  1969  to 
December  1970  in  southern  Indiana  had  a  pH 
range  of  2.5  to  8.2.  Successional  trends  with  in- 
creasing pH  indicated  lake  differences.  Increasing 
levels  of  dissolved  oxygen  and  decreasing  concen- 
trations of  dissolved  substances  showed  environ- 
mental trends  in  surface  waters.  These  tendencies 
were  somewhat  obscured  by  differences  in  the  an- 
nual cycles  of  stratification,  four  of  the  lakes  prov- 
ing to  be  unexpectedly  meromictic.  Biological 
changes  associated  with  increasing  pH  included  in- 
creasing diversity  and  increasing  homeostasis. 
Both  pH  and  circulation  patterns  (meromixis  vs. 
holomixis)  influenced  biomass,  and  bottom  fauna 
was  further  limited  by  the  steep-sided  basin  form. 
All  stripmine  lakes  bad  much  higher  solute  con- 
centrations and  lower  biological  diversity  than  a 
small  local  non-stripmine  reservoir  studied  as  con- 
trol. A  fertilization  program  in  one  lake  has  ap- 
parently eliminated  all  rooted  aquatic  plants, 
produced  violent  plankton  oscillations,  and  low 
fish  populations.  Sport  fishing  in  stripmine  lakes 
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could  be  improved  by  management  techniques. 

(Jones-Wisconsin) 

W72-I06I0 


EUTROPHICATION    IN    COASTAL    WATERS: 
NITROGEN  AS  A  CONTROLLING  FACTOR. 
California  Univ.,  San  Diego,  La  Jolla.  Inst,  of 
Marine  Resources. 

Copy  available  from  GPO  Sup  Doc,  $0.70; 
microfiche  from  NTIS  as  PB-210  710,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  December  1971.  67  p,  12 
fig,  14  tab,  51  ref.  EPA  Program  16010  EHC  12/71. 

Descriptors:  *Eutrophication,  *Sea  water, 
•Coasts,  *Nitrogen,  'Phytoplankton,  Water  pollu- 
tion effects.  Nutrients,  California,  Sewage  ef- 
fluents, Marine  biology,  Primary  productivity, 
Ammonia,  Ureas,  Absorption,  Laboratory  tests. 
Identifiers:  'Limiting  nutrients,  'Sewage  outfalls, 
Diel  periodicity. 

The  Southern  California  coastal  sewage  outfalls 
were  investigated  in  relation  to  their  effect  upon 
standing  stocks  of  phytoplankton,  and  on  primary 
production,  during  two  cruises  in  July  1970  and 
June  1971.  Kinetic  parameters  for  the  assimilation 
of  ammonium,  nitrate,  and  urea  were  determined 
at  the  outfall  sites  using  N-15  labeled  substrates. 
Laboratory  studies  investigated  the  utilization  of 
various  forms  of  nitrogen  by  phytoplankton, 
mechanisms  and  rates  of  nitrogen  assimilation, 
and  enzymes  of  nitrogen  assimilation.  Ammonium 
and  nitrate  assimilation  were  found  to  vary  from 
day  to  night  as  does  the  capacity  for  photosynthes- 
is when  cultures  were  grown  on  light-dark  cycles 
simulating  natural  illumination.  In  fitting  data  on 
rates  of  nitrogen  assimilation  vs.  concentrations  of 
nitrogen  to  the  Michaelis-Menten  equation, 
modified  to  describe  nutrient  uptake,  it  was  found 
that  the  maximum  growth  rate  was  a  variable, 
while  the  saturation  constant  was  uniform  over  a 
range  of  dilution  rates  of  N-limited  chemostat  cul- 
tures. The  chemical  composition  of  phytoplank- 
ton, particularly  ratios  of  carbon/chlorophyll  and 
carbon/nitrogen,  varied  with  dilution  rate  in 
reproducible  ways.  By  varying  the  dilution  rate  of 
such  cultures  one  seems  to  regulate  the  degree  of 
nitrogen-deficiency  of  the  phytoplankton.  (Jones- 
Wisconsin) 
W72-10611 


BOTTOM  FAUNA  IN  THE  TRESNA  DAM 
RESERVOIR  IN  1966, 

Polish   Academy   of  Sciences,   Krakow.   Zaklad 

Biologii  Wod. 

E.  Krzyzanek. 

Acta  Hydrobiologica,  Vol.  13,  No.  3,  p  335-342, 

1971.1  fig,  2  tab,  4  ref. 

Descriptors:  'Benthic  fauna,  'Rivers,  'Reser- 
voirs, Oligochaetes,  Water  pollution  effects,  Dip- 
tera.  Nematodes,  Mollusks,  Snails,  Biological 
communities.  Ecological  distribution. 
Identifiers:  'Poland,  'Tresna  (Poland),  Sola  River 
(Poland),  Lekawka  River  (Poland),  Zylica  River 
(Poland). 

The  newly  constructed  reservoir  at  Resna,  Poland 
was  studied  in  its  first  year.  Sampling  was  con- 
ducted on  the  reservoir,  on  the  River  Sola  above 
and  below  the  reservoir,  and  on  the  Lekawka  and 
Zylica  Rivers.  As  has  been  commonly  observed  in 
such  reservoirs,  the  first  organisms  to  appear  in 
the  bottom  fauna  were  Chironomidae  larvae  and 
Oligochaeta.  Oligochaeta  prevailed  in  the  deepest 
place,  on  a  muddy  bottom;  they  occurred  in 
masses  amounting  to  15,000  specimens/sq.  m. 
Where  the  bottom  was  covered  with  decaying 
plants,  Chironomidae  were  the  most  numerous.  A 
more  diversified  composition,  especially  of 
Chironomidae  larvae,  was  observed  at  the  point  on 
the  old  riverbed  of  the  Sola  within  the  upper  part 
of  the  reservoir  where  the  development  of  new 
conditions  in  the  freshly  constructed  reservoir  had 
not  such  a  marked  influence  on  the  formation  of  a 


new  community  of  bottom  fauna.  The  effect  of 
sewage  flowing  from  industrial  establishments  into 
the  Sola  could  also  be  observed  at  this  point, 
mainly  demonstrated  by  the  occurrence  of  the  spe- 
cies Chironomus  thummi,  typical  of  a  strongly  pol- 
luted water  and  by  poorer  fauna.  (Jones-Wiscon- 
sin) 
W72-10612 


PLANKTONIC  BLUE-GREEN  ALGAE: 

GROWTH  AND  ODOR-PRODUCTION  STU- 
DIES, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences;  and  Teledyne  Brown  Engineers, 
Huntsville,  Ala.  and  East  Tennessee  State  Univ., 
Johnson  City.  Dept.  of  Biology. 
J.  K.  SUvey,  D.  E.  Henley,  and  J.  T.  Wyatt. 
Journal  of  the  American  Water  Works  Associa- 
tion, p  35-39,  January  1972.  2  fig,  47  ref. 

Descriptors:  'Domestic  water,  'Cyanophyta, 
Reservoirs,  Odor-producing  algae,  Southwest 
U.S.,  Temperature,  Oxygen,  Light  intensity, 
Nutrients,  Actinomycetes,  Taste,  Eutrophication. 
Identifiers:  Anabaena  circinalis,  Anabaena  cylin- 
drica,  Aphanizomenon  flos-aquae. 

Production  and  control  of  blue-green  algae,  espe- 
cially those  responsible  for  taste  and  odor  in  water 
supplies,  are  surveyed.  Blue-green  algal  blooms  in 
Southwestern  reservoirs  almost  always  cause  taste 
and  odor  problems.  Major  offenders  are  the 
heterocystous  blue-green  forms,  particularly 
Anabaena  circinalis  and  Aphanizomenon  flos- 
aquae.  The  bottom  waters  of  a  reservoir  should  be 
examined  to  determine  the  physicochemical  and 
biological  parameters  influencing  these  blooms. 
Control  has  been  primarily  limited  to  chemical 
treatment  of  the  water  in  treatment  plants.  Ac- 
tivated carbon  removes  some  odor;  chlorine 
removes  some  tastes  and  odors,  but  it  is  known  to 
intensify  others.  The  most  logical  method  of  con- 
trolling tastes  and  odors  in  water  supplies  is  to 
research  their  source.  New  approaches  of 
economic  importance  include  use  of  weak  elec- 
trolytes to  cause  lysis  of  algal  cells,  use  of  viral 
agents  and  bacteria  that  lyse  blue-green  algae,  and 
development  of  agents  that  would  gradually 
release  algicides  while  floating  or  after  sinking  to 
the  bottom.  Manipulation  of  ecological  conditions 
may  prove  to  be  the  most  desirable  control 
method.  Experimentation  in  this  area  has  included 
forced  aeration  and  circulation  and  continuous 
low-level  supplies  of  nitrogen  compounds.  (Jones- 
Wisconsin) 
W72-10613 


PRELIMINARY  MEASUREMENTS  OF  MID- 
SUMMER METABOLISM  IN  BEDS  OF  EEL- 
GRASS,  ZOSTERA  MARINA, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

S.  W.  Nixon,  and  C.  A.  Oviatt. 

Ecology,  Vol.  53,  No.  1,  p  150-153,  Winter  1972.  4 

fig, 2 tab.  Href. 

Descriptors:  'Metabolism,  'Measurement, 
'Aquatic  plants.  Marine  plants,  Productivity,  Dis- 
solved oxygen,  Tidal  streams,  Turbulence,  Cur- 
rents (Water). 

Identifiers:  'Eelgrass,  Ninigret  Pond  (R.I.),  Nar- 
row River  (R.  I.). 

Gas  exchange  measurements  of  total  production 
and  respiration  made  during  the  summer  were 
used  to  study  marine  eelgrass  communities 
(Zostera  marina)  in  a  coastal  pond  and  a  tidal  river. 
Water  circulation  was  minimal  over  a  Zostera  bed 
covering  large  areas  of  shallow,  flat-bottomed 
Ninigret  Pond.  Pond  tidal  range  was  only  a  few 
centimeters,  salinity  relatively  constant,  and  drift 
bottles  and  dye  in  the  water  spread  out  slowly, 
thus  a  constant  resident  water  mass  was  assumed. 
The  changing  velocity  of  water  flow  over  a 
Zostera  bed  in  a  tidal  river  showed  effect  of  cur- 
rent speed  on  metabolism.  Total  system  produc- 
tion  and   respiration   were   measured   by   taking 


water  samples  upstream  and  downstream  of  the 
grass  bed.  The  pond  metabolism  measurements 
were  2.9  g  oxygen/sq  m  per  day  for  apparent 
production  and  3.6  g  oxygen/sq  m  per  day  for  night 
respiration.  The  excess  of  consumption  over 
production  during  a  full  day  in  early  August  is  in- 
dicative of  midsummer  plant  decline.  Measure- 
ments of  upstream-downstream  dissolved  oxygen 
in  the  tidal  river  showed  unusual  transients  and  oc- 
casional high  values  for  production  and  respiration 
which  may  be  related  to  turbulent  tidal  transport, 
to  oxygen  exchanges  between  water  and  lacunar 
spaces  within  Zostera,  and  to  higher  metabolic 
rates  in  faster  currents.  (Jones-Wisconsin) 
W72-10615 


VARIABLE  RESPIRATION  IN  AQUATIC 
PLANT  COMMUNITIES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering;  and  Westinghouse  Electric 

Corp.,  Pittsburgh,  Pa. 

A.  J.  McDonnell,  and  D.  W.  Weeter. 

Journal   of   the    Sanitary    Engineering   Division, 

American  Society  of  Civil  Engineers,  Vol.  98,  No. 

SA2,  p  325-339,  1972. 6  fig,  4  tab,  21  ref. 

Descriptors:  'Respiration,  'Aquatic  plants,  'Ox- 
ygen, Dissolved  oxygen.  Temperature,  Waste  as- 
similation capacity.  Streams,  Seasonal,  Eutrophi- 
cation, Diurnal,  Mathematical  studies. 

The  respiratory  response  of  Potamogeton  crispus 
and  Elodea  canadensis  to  changes  in  oxygen  con- 
centration, temperature,  and  exogenous  nutrient 
additions  is  evaluated.  Criteria  were  developed  for 
evaluation  of  the  effect  a  varying  plant  respiration 
rate  can  have  on  these  estimations  of  primary 
productivity  in  eutrophic  systems  and  the  waste 
assimilation  capacity  of  receiving  streams.  The 
respiration  patterns  are  defined  on  a  seasonal  basis 
for  various  concentrations  of  dissolved  oxygen 
and  temperature  levels.  Oxygen  consumption  rates 
increased  from  0.2  to  2.8  mg  oxygen/g/hr  with  in- 
creases in  dissolved  oxygen  concentration  ranging 
from  0  to  18  mg/1.  A  relationship  for  oxygen  con- 
sumption within  this  range  of  oxygen  concentra- 
tion is  described  by  an  empirical  equation.  Batch 
data  gave  results  comparable  to  continuous  flow 
data  when  analyzed  according  to  the  suggested 
empirical  relationship.  Increase  of  temperature  in- 
creases the  oxygen  consumption  rate.  Existence  of 
a  variable  respiration  pattern  in  aquatic 
ecosystems  can  lead  to  overestimation  of  reaera- 
tion  coefficients  in  stream  oxygen  balance  studies, 
when  these  coefficients  are  calculated  from  field 
observations  of  dissolved  oxygen  concentrations 
and  to  an  underestimation  of  net  primary  produc- 
tivity and  daily  respiration.  Methodology  is 
presented  to  estimate  respiration  and  reaeration 
rate  values  from  observed  diurnal  changes  in  dis- 
solved oxygen  concentrations.  (Jones-Wisconsin) 
W72-10616 


POPULATIONS  OF  CLADOCERA  AND 
COPEPODA  IN  DAM  RESERVOIRS  OF 
SOUTHERN  POLAND, 

Jagellonian   Univ.,    Krakow   (Poland).   Dept.  of 

Hydrobiology. 

K.  Starzykowa. 

Acta  Hydrobiologica,  Vol.  14,  No.   1,  p  37-55, 

1972. 5  fig,  3  tab,  26  ref. 

Descriptors:  'Biological  communities, 

'Crustaceans,  'Rotifers,  'Reservoirs,  'Ecological 
distribution.     Plankton,     Zooplankton,     Aquatic 
populations,  Density,  Biomass,  Growth  stages. 
Identifiers:  'Vistula  Basin  (Poland),  'Cladoceri, 
Rotatoria. 

Fauna  communities  determine  the  usefulness  of 
the  water  for  technical,  water  supply,  and  fish 
farming  purposes.  The  qualitative  and  quantitative 
composition  of  zooplankton  in  10  dam  reservoirs 
on  rivers  lying  in  the  Vistula  Basin  were  in- 
vestigated. The  plankton  was  caught,  according  to 
the  size  of  the  reservoir,  in  vertical  sections  from 
several  sampling  places  in  the  pelagic  and  littoral 
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zones,  and  from  the  bottom.  The  90  species  found 
contained  37  Rotatoria,  32  Cladocera,  and  21 
Copcpoda.  features  of  the  dominant  populations 
of  Cladocera  and  Copepoda  were  analyzed.  The 
water  steps  contained  the  most  varied  crustacean 
plankton  where  the  diversity  index  amounted  to 
23-25.  The  lowland  reservoir  at  Kozlowa  Gora  and 
one  submontane  at  Roznow  contained  the  most 
uniform  plankton.  The  magnitude  of  zooplankton 
production  depended  on  the  rate  of  water 
exchange  and  on  the  reservoir  age.  The  population 
levelopment  in  the  course  of  the  season  was 
listinguished  by  three  types  of  curves;  in  the 
najority  of  reservoirs  seasonal  maxima  were 
simultaneously  attained  by  two  populations.  Ma- 
ure  individuals  prevailed  in  the  Cladoceran  popu- 
ations.  The  Copepoda  age  distribution  of  some 
wpulations  was  similar  in  several  of  the  reservoirs 
vhereas  in  others  it  was  entirely  different.  (Jones- 
Wisconsin) 
1V72-10617 


ZOOPLANKTON   OF   THE   DAM    RESERVOIR 

>N  THE   SOLA   AT   TRESNA   IN   THE   FIRST 

r EAR  AFTER  ITS  CONSTRUCTION, 

•olish   Academy   of  Sciences,   Krakow.   Zaklad 

iiologii  Wod. 

N.  Krzanowski. 

UU  Hydrobiologica,  Vol.  13,  No.  3,  p  323-333, 

971.  3  fig,  1  tab,9ref. 

Descriptors:    'Zooplankton,   'Reservoirs,   Water 
dilution  effects.  Rotifers,  Protozoa,  Crustaceans, 
Spatial  distribution,  Copepods. 
identifiers:  'Sola  River  (Poland),  Tresna  (Poland), 
'olyarthra  vulgaris,  Rotatoria. 

n  the  first  year  after  construction  of  a  reservoir 
>n  the  River  Sola  at  Tresna,  Poland,  horizontal 
md  vertical  distribution  of  zooplankton  in  the 
eservoir,  its  suppliers,  and  effluent  were  ob- 
served, together  with  the  complex  hydrobiological 
renditions.  The  quality  and  quantity  of  the 
Looplankton  showed  fairly  large  differentiation;  in 
he  middle  part  the  richest  qualitative  composition 
ind  greatest  number  were  found;  in  the  upper  part, 
which  receives  polluted  waters,  the  zooplankton 
*ere  much  less  differentiated  and  occurred  in 
nuch  smaller  numbers.  The  dominant  forms  were 
Rotatoria  with  the  species  Polyarthra  vulgaris  and 
■Ceratella  cochlearis  cochlearis  and  the  genus 
Synchaeta  preceding  Protozoa  and  Cladocera.  The 
najority  of  the  zooplankton  in  the  middle  part  and 
■ear  the  dam  concentrated  in  layers  of  water  2.5  to 
10  m  deep.  The  qualitative  and  quantitative  com- 
nosition  of  zooplankton  below  the  dam  was  com- 
)aralively  poor,  due  to  the  way  water  is  released. 
Interrelations  of  the  groups  and  even  species  were 
similar  to  those  in  the  reservoir  bottom  near  the 
lam.  Only  a  few  sporadically  occurring  zooplank- 
on  were  observed  above  the  reservoir  resulting 
roro  pollution  and  the  mountainous  character  of 
he  inflowing  streams.  (Jones-Wisconsin) 

rn-10618 


t  TECHNIQUE  FOR  BIOASSAY  OF  FRESH- 
WATER, WITH  SPECIAL  REFERENCE  TO 
ILGAL  ECOLOGY, 

Freshwater    Biological    Association,    Ambleside 
England).  Windermere  Lab.;  and  Polish  Academy 
)f  Science,  Krakow.  Lab.  of  Water  Biology. 
I.  W.  G.  Lund,  G.  H.  M.  Jaworski,  and  H.  Bucka. 
*cta  Hydrobiologica,  Vol.  13,  No.  3,  p  235-249, 
1971.  3  fig,  2  ref. 

Descriptors:     'Analytical    techniques,     'Testing 
>rocedures,  'Bioassay,  'Algae,  Freshwater,  Mea- 
surement, Diatoms,  Eutrophication. 
dentifiers:  British  Isles. 

the  use  of  bioassay  enlarges  knowledge  of  algal 
xology  as  obtained  on  the  basis  of  their  growth  in 
ultures.  Among  other  uses  it  can  be  applied  for 
letermination  of  the  potential  fertility  of  waters, 
is  well  as  utilized  for  their  differentiation.  A 
echnique  for  bioassay  of  freshwater  and  possibili- 
ies  of  its  practical  application  are  described.  The 


growth  of  the  alga  in  the  samples  is  a  measure  of 
the  relative  potential,  qualitative  and  quantitative, 
fertilities  of  these  waters.  The  method  described 
has  already  been  of  value  in  unpublished  tests  on 
water  from  British  lakes.  It  consists  basically  of 
the  collection  of  a  water  sample,  filtration  of  the 
water  through  glass  fiber  into  flasks,  addition  of  a 
test  alga  to  all  these  flasks  and  of  certain  sub- 
stances, such  as  nutrients,  to  some  of  the  flasks. 
The  water  in  the  flasks  is  transferred  to  experi- 
mental transparent  or  translucent  containers 
which  are  then  exposed  for  given  times  to  constant 
conditions  of  light  and  temperature.  To  reduce 
chemical  contamination  or  alteration  ofthe  water 
sample  to  a  minimum,  all  glassware  and  other 
equipment  is  cleaned  and  washed  very  carefully. 
(Jones-Wisconsin) 
W72-10619 


THE  MICROBIOLOGICAL  DECOMPOSITION 
OF  TRIBASIC  CALCIUM  PHOSPHATE  IN  THE 
ILAWA  LAKES, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). Katedra  Mikrobiologii  Technicznej. 
S.  Niewolak. 

Acta  Hydrobiologica,  Vol.  13,  No.  2,  p  131-145, 
1971.  6  fig,  3  tab,  25  ref. 

Descriptors:  'Cycling  nutrients,  'Microbial 
degradation,  'Phosphates,  Lakes,  Bottom  sedi- 
ments, Bacteria,  Pseudomonas,  Fertilization. 
Identifiers:  'Phosphoric  bacteria,  'Tribasic  calci- 
um phosphate,  Phosphorus  dynamics,  Ilawa 
Lakes  (Poland). 

The  Lakes  Jeziorak  Maly  and  Jeziorak  in  Poland's 
Ilawa  region  were  studied  during  1968-1969. 
Jeziorak  Maly  is  a  sheltered  reservoir,  not  sub- 
jected to  wind  action,  into  which  wastes  from  the 
nearby  dairy  and  part  of  the  municipal  sewage 
penetrate.  Jeziorak  is  polluted  by  the  town  only  in 
the  southern  part.  Surface  water  from  a  depth  of 
30  cm,  water  20  cm  from  the  bottom,  and  the  su- 
perficial sediment  layers  were  investigated.  In  the 
quantitative  and  qualitative  composition  of 
microflora  acting  in  the  degradation  of  tribasic  cal- 
cium phosphate  in  the  water  and  bottom  sediments 
in  the  annual  cycle,  considerable  differences  were 
noted  in  the  development  of  the  respective 
microorganisms,  according  to  the  degree  of  water 
pollution,  the  time  of  the  year,  and  the  type  of  the 
bottom.  Among  bacteria  decomposing  tribasic  cal- 
cium phosphate,  strains  of  the  genus  Micrococcus, 
Aeromonas,  Pseudomonas,  Escherichia,  and 
Bacillus  were  identified.  The  greatest  accumula- 
tion of  phosphates  in  experimental  vessels  oc- 
curred during  the  period  of  the  maximum  develop- 
ment of  'phosphoric'  bacteria,  permitting  the  as- 
sumption that  by  increasing  the  numbers  of  ap- 
propriate microorganisms  (by  fertilization)  the 
process  of  decomposition  of  poorly  soluble 
mineral  phosphoric  compounds  can  be  intensified 
in  the  water  and  bottom  sediments  of  a  reservoir. 
(See  also  W72-10621  and  W72-10622)  (Jones- 
Wisconsin) 
W72- 10620 


THE  PARTICIPATION  OF  SOME  BACTERIA 
IN  THE  SYNTHESIS  OF  VITAMIN  B12  IN  THE 
WATER  OF  THE  ILAWA  LAKES, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). Katedra  Mikrobiologii  Technicznej. 
S.  Niewolak,  and  M.  Sobierajska. 
Acta  Hydrobiologica,  Vol.  13,  No.  2,  p  147-158, 
1971.  3  fig,  1  tab,  36  ref. 

Descriptors:  'Biochemistry,  'Aquatic  bacteria, 
'Vitamin  B,  'Synthesis,  Lakes,  Pseudomonas, 
Azotobacter,  Microorganisms,  Conforms. 
Identifiers:  'Ilawa  lakes  (Poland),  Bacillus, 
Aeromonas,  Vibrio,  Micrococcus,  Azotobacter 
agile. 

The  percentage  occurrence  of  bacteria  able  to 
synthesize  vitamin  B-12  in  the  microflora  of  the 
Ilawa  lakes  (Jeziorak  Maly  and  Jeziorak,  lying  in 
the  Masurian  Lake  District,  Poland)  and  of  the  in- 


tensity of  this  synthesis  were  determined.  Strains 
(750)  of  various  bacteria  were  isolated  in  the  years 
1967-1968  from  the  aqueous  environment  of  these 
reservoirs.  Among  bacteria  synthesizing  vitamin 
B-12  the  most  numerous  in  Jeziorak  Maly  were  of 
the  genus  Pseudomonas  and  Bacillus,  and  in  Lake 
Jeziorak,  species  of  the  genus  Aeromonas  and 
Vibrio,  as  well  as  strains  of  the  genus  Micrococcus 
and  Bacillus.  Active  strains  of  bacteria  were  also 
found  in  other  systematic  groups.  Most  of  them 
synthesized  under  0.05  micrograms/ml  vitamin  B- 
12.  Azotobacter  agile  strains  No.  925  and  932  were 
particularly  active;  they  synthesized  up  to  0.16  and 
0.17  micrograms/ml  vitamin  B-12.  It  is  possible 
that  these  strains  could  be  put  to  practical  use  in 
the  preparation  of  bacterial  manure  for  fish  farms. 
It  may  be  also  that  other  groups  of  microorganisms 
living  in  the  water  of  the  Ilawa  lakes,  not  detected 
in  the  present  investigations,  show  similar  capa- 
bilities. (See  also  W72-I0620  and  W72-10622) 
(Jones-Wisconsin) 
W72-10621 


A  MICROBIOLOGICAL  STUDY  ON  THE 
HYPONEUSTON  OF  THE  ILAWA  LAKES  IN 
THE  SUMMER  SEASON, 

Wyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
land). Katedra  Mikrobiologii  Technicznej. 
S.  Niewolak. 

Acta  Hydrobiologica,  Vol.  13,  No.  3,  p  295-311, 
1971.  8  fig,  1  tab,  33  ref. 

Descriptors:  'Air-water  interfaces,  'Microorgan- 
isms, 'Aquatic  life,  'Lakes,  Phytoplankton,  Bac- 
teria, Azotobacter,  Solar  radiation,  Pseudomonas, 
Plant  morphology,  Plant  physiology,  Biochemis- 
try. 

Identifiers:  'Water  surface,  'Ilawa  Lakes  (Po- 
land), Heterotrophic  microflora,  Hyponeuston. 

The  quantitative  and  qualitative  composition  of 
the  microflora  of  the  surface  waters  of  the  Ilawa 
lakes,  Jeziorak  Maly  and  Jeziorak,  in  Poland's  Ma- 
surian district  were  investigated  in  the  summer  of 
1968.  Samples  of  1  mm  surface  water  were  col- 
lected with  sterile  pipettes,  and  from  the  deeper 
0.30  m,  0.50  m,  and  1  m  layers  with  Isachenko's 
apparatus.  Total  number  of  bacteria,  number  of 
heterotrophic  bacteria,  and  the  nitrogen  fixing 
bacteria  of  the  genus  Azotobacter  were  deter- 
mined and  morphological,  physiological,  and 
biochemical  properties  were  studied.  In  Jeziorak 
Maly  the  prevailing  group  of  microorganisms  were 
bacteria  of  the  genus  Pseudomonas,  of  the 
Aeromonas-Vibrio  group,  of  the  family  En- 
terobacteriaceae,  and  of  the  genus  Micrococcus. 
In  Lake  Jeziorak  the  predominant  strains  were 
Pseudomonas  species;  species  of  the  Aeromonas- 
Vibrio  group  and  of  the  genus  Bacillus  also  oc- 
curred in  great  numbers.  In  Lake  Jeziorak  only  a 
minimal  number  of  enterobacteria  were  found  and 
no  species  of  the  genera  Flavobacterium  and 
Corynebacterium  were  found  in  Jeziorak  Maly. 
The  investigations  showed  that  solar  radiation  is 
detrimental  to  the  development  of  microorganisms 
in  the  surface  water  and  that  Azotobacter  is  highly 
resistant  to  ultraviolet  rays.  (See  also  W72-10620 
and  W72-10621)  (Jones-Wisconsin) 
W72-10622 


ALGAE  OF  THE  LITORAL  OF  WEST  COAST 
OF  SAKHALIN, 

T.  F.  Shchapova,  and  V.  B.  Vozzhinskaya. 
Available  from  the  National  Technical  Informa- 
tion Service  as  AD-724  266,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Naval  Oceanographic  Office 
Translation  339.  Trans,  of  Vodorosli  Litoral: 
Zapadnogo  Poberzh'ya  Sakhalina,  Trudy  lnstituta 
Okeanologii,  Vol.  34,  p  123-146,  1960.  5  fig,  2  tab, 
33  ref. 

Descriptors:  'Algae,  'Littoral,  'Aquatic  plants. 
Islands,  Ecological  distribution,  Biological  com- 
munities, Systematics,  Marine  plants. 
Identifiers:  'Sakhalin  Island  (USSR). 
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The  western  coast  of  Sakhalin  Island  was  studied 
on  an  expedition  of  the  Institute  of  Oceanology 
USSR  in  1954.  The  coastal  belt  including  the  lit- 
toral and  sublittoral  from  Khoe  in  the  north  to 
Ivanovka  in  the  south,  about  600  km,  is  described 
pointing  out  type  of  bottom,  amplitude  of  tides, 
exposure  to  waves  and  effects  of  warm  or  cold 
currents.  About  500  qualitative  and  quantitative 
samples  were  obtained  and  a  herbarium  of  700 
plants  was  prepared.  From  1860  to  1926  various 
expeditions  and  investigations  sampled  algae  at 
several  points  and  the  botanical  history  is  given. 
After  the  return  of  South  Sakhalin  to  the  Soviet 
Union  from  Japan  comprehensive  studies  of  algae 
in  the  area  were  undertaken,  concentrating  on  the 
ecology  and  practical  application  of  macrophytes. 
A  considerable  part  of  these  studies  has  remained 
unpublished.  In  this  work  algae  are  defined  to  the 
species,  also  their  quantity  and  distribution  are 
evaluated  and  described.  A  comprehensive  list  of 
algae  in  the  appendix  sums  up  the  location  of  sam- 
ples, their  size,  form,  quantity,  and  distribution. 
(Jones-Wisconsin) 
W72-10623 


MEDICAL  LEECH  OCCURRENCE  AND 
RESERVES  IN  THE  LITHUANIAN  SSR,  (IN 
RUSSIAN), 

Akademiya  Nauk  Litovskoi  SSR,  Vilnius.  Institut 
Zoologii  i  Parazitologii. 
D.  V.  Zapkuvene. 

Tr  Akad  Nauk  Lit  SSR.  Ser  V.  Vol  3.  p  91-97.  1970. 
IUus  Map.  English  Summary. 
Identifiers:      Fertilizers,      Hirudo      medicinalis, 
'Leeches,  'Lithuanian  SSR,  Pesticides,  Preserva- 
tion, Reserves,  USSR. 

One  hundred  and  seventy-six  water  reservoirs 
were  investigated  for  the  presence  of  the 
medicinal  leech,  Hirudo  medicinalis.  This  leech 
was  found  in  33  reservoirs  and  was  most  abundant 
in  the  Lazdijai,  Prienae,  Trakai  and  Ultena  indus- 
trial water  reservoirs.  Population  depletion  due  to 
the  effect  of  pesticide  and  fertilizer  contamination 
is  discussed.  Methods  to  increase  reserves  of  this 
useful  leech  are  given.-Copyright  1972,  Biological 
Abstracts,  Inc. 
W72- 10624 


EUTROPHICATION, 

Freshwater    Biological    Association,    Ambleside 

(England). 

J.  W.G.Lund. 

Proceedings  of  the  Royal  Society  of  London,  B, 

Vol.  180,  p  371-382,  1972.  3  fig,  25  ref. 

Descriptors:  "Eutrophication,  "Nutrients,  *Algae, 
Sewage  treatment.  Water  pollution  sources,  Water 
pollution  effects,  Agricultural  runoff,  Phosphorus, 
Nitrogen,  Phosphates,  Detergents,  Potable  water. 
Identifiers:  Asterionella  formosa,  Blelham  Tarn 
(England),  Windermere  (England). 

Although  the  main  causes  of  eutrophication  are 
well  known,  there  is  little  detailed  understanding 
of  their  interaction  with  other  environmental  fac- 
tors; it  is  not  yet  possible  to  forecast  the  exact 
changes  to  be  expected  in  aquatic  ecosystems. 
Over  the  last  27  years,  observations  were  made  on 
two  English  Lake  District  waters-Windermere, 
receiving  the  main  source  of  urban  sewage,  and 
Blelham  Tarn;  phytoplankton  was  examined, 
usually  at  weekly  intervals;  concentrations  of 
phosphates,  nitrates,  and  silicates  were  also  deter- 
mined weekly  nearly  all  through  this  period;  other 
chemical  analyses  have  been  carried  out  over 
shorter  periods.  The  maximum  concentration  of 
phosphates  has  risen  in  both  waters.  A  comparison 
of  the  changes  in  the  abundance  and  rate  of  growth 
of  some  major  algae  was  made.  Results  showed 
that  changes  in  the  two  waters  have  not  followed 
the  same  path.  Moreover,  certain  aspects  of  the 
chemical  changes  in  the  water  are  difficult  to  un- 
derstand. The  increase  in  phosphate  over  the  years 
has  followed  a  similar  course  in  each  body  of 
water  but  the  average  number  of  cells  of 
Asterionella  has  decreased  in  Windermere  and  in- 
creased in  Blelham  Tarn.  (Jones- Wisconsin) 


W72- 10625 


TOXIC  EFFECT  OF  SOME  METAL  ORGANIC 
COMPOUNDS  ON  HYDROBIONTS.  1.  EFFECT 
OF  ALKYLMETHACRYL  OXYPLUMBANES, 
(IN  RUSSIAN), 

Moscow  State  Univ.  (USSR).  Dept.  of 
Hydrobiology. 

N.  S.  Stroganov,  V.  G.  Khobot'ev,  D.  A.  Kochkin, 
L.  V.  Kolosova,  and  G.  E.  El'khanov. 
Biol  Nauk  .  Vol  13,  No  10,  p  13-17. 1970.  JJlus. 
Identifiers:  Alkylmethacryloxy,  Chlorella  vul- 
garis, Daphnia  magna,  "Hydrobionts,  *Metal  or- 
ganic compounds,  'Plumbanes,  Scenedesmus 
quadricauda,  "Toxicity. 

The  algae  Scenedesmus  quadricauda  and  Chlorella 
vulgaris  had  decreased  sensitivity  and  Daphnia 
magna  had  increased  sensivity  to  the  effect  of 
trimethylmethacryl-,  triethyl-methacryl-, 

dimethyldimethacryl-  and  diethyldimethacryl  ox- 
yplumbane.  The  dissimilar  behavior  of  the 
hydrobionts  to  the  same  agent  suggests  its  used  as 
a  chemical  regulator  of  plankton  population  in  in- 
dustrial bodies  of  water.-Copyright  1972,  Biologi- 
cal Abstracts,  Inc. 
W72- 10626 


EUTROPHICATION      ANALYSIS:      A      MUL- 
TIVARIATE APPROACH, 

Environmental  Health  Center,  Ottawa  (Ontario). 
E.  E.  Shannon,  and  P.  L.  Brezonik. 
Journal   of   the    Sanitary   Engineering   Division, 
American  Society  of  Civil  Engineers,  VI.  98,  No. 
SA1,  p  37-57,  February  1972.  3  fig,  5  tab,  22  ref. 
OWRR  B-004-FLA  (8). 

Descriptors:     "Trophic    level,    "Eutrophication, 

"Analysis,      Mathematical      studies,      "Florida, 

Statistical  methods,  Lakes. 

Identifiers:  "Multivariate  approach,  Trophic  state 

index. 

Lake  trophic  state  is  envisioned  as  a  multi-dimen- 
sional hybrid  concept  described  by  several  biologi- 
cal, chemical  and  physical  indicators.  Using  data 
from  55  north  and  central  Florida  lakes  and  mul- 
tivariate statistical  techniques,  relationships 
between  trophic  state  and  watershed  land-use  and 
population  characteristics  were  examined.  Cluster 
analysis  was  used  on  groups  of  lakes  with  similar 
trophic  state  characteristics,  interpreting  these 
groups  in  the  classical  oligotrophia  mesotrophic, 
and  eutrophic  conditions.  A  trophic  state  index 
(TSI)  was  formulated  using  principal  component 
analysis  incorporating  seven  trophic  state  indica- 
tors. The  TSI  quantified  the  concept  of  trophic 
state  on  a  numerical  scale,  thus  providing  a 
method  for  ranking  and  comparing  lake  trophic 
states.  A  positive  correlation  exists  for  Florida 
lakes  between  lake  trophic  state  and  lake 
watershed  land  use  and  population  characteristics. 
Canonical  correlation  analysis  of  several  trophic 
state  indicators  versus  the  population  and  land  use 
characteristics  showed  high  correlation  and  cor- 
roborated the  regression  results  which  indicate 
that  the  most  influential  eutrophication  factors  are 
the  fertilized  cropland  and  urban  areas  of  the  lake 
watershed.  (Jones-Wisconsin) 
W72- 10627 


NITROGEN  AND  PHOSPHORUS  CONTENT  OF 
WATER  FROM  TILE  DRAINS  AT  TWO 
LEVELS  OF  MANAGEMENT  AND  FERTILIZA- 
TION, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  05B. 
W72- 10628 


PHYSICAL        MODELING        APPLIED        TO 
COASTAL  ZONE  POLLUTION  PROBLEMS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

H.  B.  Simmons,  J.  Harrison,  R.  A.  Boland,  and  D. 
B.  Mathis. 


Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Mississippi,  Miscellaneous  Paper  Y- 
72-2,  March  1972.  26  p. 

Descriptors:    "Model  studies,   "Waste  disposal, 
"Coasts,   "Water  pollution,  "Forecasting,  "Har- 
bors, Estuaries,  Sediment  control. 
Identifiers:  "Coastal  environment,  "Scale  models, 
"Physical  models. 

Pollution  problems  are  more  serious  in  coastal 
zones  than  in  most  other  areas  because  they  are 
desirable  locations  for  residential,  commercial, 
and  industrial  development;  they  provide  natural 
locations  for  man's  leisure  and  nature-related  ac- 
tivities; and  they  appear  as  an  inexhaustible  sink 
for  domestic  and  industrial  sewage.  It  is  necessary 
to  determine  effects  of  pollution  before  pollution 
takes  place.  This  requires  a  predictive  capability. 
One  tool  used  to  make  this  predctive  capability 
more  meaningful  is  physical  scale  modeling-a 
problem-solving  technique  that  entails  develop- 
ment, construction,  verification,  and  testing  of  a 
scale  model  of  a  particular  prototype  situation. 
Physical  models  are  easier  and  cheaper  to  work 
with  than  the  prototype.  Different  types  of  physi- 
cal models  are  discussed  with  emphasis  on  deter- 
mining extent  and  duration  of  pollution  within  an 
area.  Specific  examples  include  a  sediment- 
trapping  plan  in  Savannah  Harbor,  effect  of  an 
inlet  across  Sandy  Hook  in  New  York  Harbor,  and 
pollutant  dispersion  from  two  sources  in  Brun- 
swick Harbor.  Laboratory  ecosystem  modeling  is 
described  as  a  planning  tool  specifically  designed 
to  predict  chemical,  biological,  and  ecological 
phenomena.  (WES) 
W72-10673 


PRELIMINARY    EXPERIMENTAL    DATA    ON 
THE  DYNAMICS  OF  SR-8S  IN  ANGUILLA  AN- 
GUILLA  (L.)  (IN  FRENCH), 
Commissariat  a  1'Energie  Atomique,  Cadarache 
(France).  Centre  d'Etudes  Nucleases. 
G.  Marcoux,  L.  Foulquier,  E.  Angelier,  and  A. 
Grauby. 

Available  from  NTIS  as  CEA-N-1451,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  Report  CEA-N- 
1451,  May  1971 ,  14  p,  14  ref,  2  tab,  7  fig. 

Descriptors:  "Strontium  radioisotopes,  "Absorp- 
tion, "Freshwater  fish,  Food  chains,  Nuclear 
wastes,  Public  health,  Radioactivity  effects, 
Water  pollution  effects,  Eels,  Animal  physiology. 

Uptake  by  three-year-old  European  Eel  from 
aquaria  water  maintained  at  concentrations  in  the 
range  1.5-5  microCi/liter  was  measured.  Uptake- 
time  plots  are  given  for  organs,  from  which 
equilibrium  concentration  factors  were  about:  10 
for  the  skeleton,  3  for  gills,  2  for  skin,  1  for  in- 
testine, and  less  than  1  for  other  organs.  Effects  of 
salinity,  calcium,  and  feeding  will  be  studied. 
Comparison  is  made  with  work  by  others.  (Bopp- 
ORNL) 
W72-10677 


SURVEY  OF  TOXAPHENE  LEVELS  IN  GEOR- 
GIA ESTUARIES, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10678 


DISPOSAL      OF      LIQUID      WASTES      INTO 
COASTAL  WATERS, 

Battelle  Memorial  Inst.,  Richland,  Wash. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10683 


CHROMATE  POLLUTION  OF  WATER  -  DE- 
TECTION, EFFECTS,  AND  PREVENTION:  A 
BIBLIOGRAPHY, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-10684 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution— Group  5C 


PHENOL      POLLUTION      OF      WATER:      A 
BIBLIOGRAPHY. 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-I0685 


RADIUM  IN  AQUATIC  FOOD  CHAINS:  RADI- 
UM UPTAKE  BY  FRESH  WATER  ALGAE, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 
B.  Havlik. 

Radiation  Research  Vol  46,  No.  3,  June  1971,  p 
490-505  10  fig,  3  tab,  31  ref. 

Descriptors:  'Radioisotopes,  'Radium,  'Absorp- 
tion, 'Path  of  pollutants,  'Water  pollution,  Water 
pollution   sources,   Aquatic   algae,   Food   chains, 
Measurement,  Adsorption. 
Identifiers:  Concentration,  Uptake. 

Accumulation  of  226Ra  was  studied  in  four  spe- 
cies of  green  algae  and  two  species  of  blue-green 
algae.  Algae  were  cultivated  in  inorganic  culture. 
Radium  was  added  in  amounts  of  1  micro  Ci/1 .,  0.1 
micro  Ci/1.  and  0.01  micro  Ci/1.  After  14  days  the 
amount  of  radium  in  the  medium  in  dead  and  living 
algal  cells,  and  in  washes  from  the  algae,  was 
determined  at  intervals  using  a  liquid  scintillation 
counter.  From  50  to  80%  of  the  radium  was  ab- 
sorbed within  the  cells  and  the  amount  absorbed 
was  proportional  to  the  length  of  exposure.  Radi- 
um was  mostly  adsorbed  on  the  cell  surface  (25- 
50%)  and  only  1-8%  was  present  within  the  cells. 
The  highest  accumulative  factor  was  reached  after 
24  hours  exposure.  The  accumulative  factor  of  the 
radium  absorbed  by  the  algae  was  inversely  pro- 
portional to  concentration  of  radium  in  the  medi- 
um and  was  dependent  on:  the  species  of  algae; 
the  concentration  radium  in  the  medium;  the 
growth  rate  of  the  algae  and  their  physiological 
condition;  the  period  of  exposure.  The  factors 
responsible  for  radium  accumulation  were  adsorp- 
tion, absorption  and  incorporation,  in  that  order  of 
importance.  (Houser-ORNL) 
W72- 10686 


GAMMA  EMITTERS  IN  EUPHAUSIIDS  FROM 
THE  SOUTHEAST  PACIFIC  OCEAN, 

Chile    Univ.,    Vina    del    Mar.    Departamento    de 
Oceanologia;  and  Oregon  State  Univ.,  Corvallis. 
For  primary  bibliographic  entry  see  Field  05B. 
W72- 10693 


EFFECT  OF  A  MIXTURE  OF  URANIUM  FIS- 
SION PRODUCTS  ON  THE  SANITARY  CONDI- 
TIONS AND  HYDROBIONTS  OF  WEAKLY- 
MINERALIZED    FRESH-WATER   BASINS,   (IN 

RUSSIAN), 

V.  N.  Guskova,  A.  N.  Bragina,  A.  A.  Zasedatelev, 

B.  N.  Ilyin,  and  V.  M.  Kupriyanova. 

Gidrobiol.  Zh.,  Vol  6,  No.  4,  p  5-1 1 ,  1970,  3  tab,  3 

fig 

Descriptors:  'Radioisotopes,  'Radioactivity  ef- 
fects, 'Radioecology,  'Reservoirs,  'Freshwater, 
Hydrobiology,  Algae,  Fish,  Absorption,  Bioassay, 
Metabolism. 

Identifiers:  Concentration,  Muscle,  Bone 
Physiology  /Metabolism. 

Experimental  investigations  did  not  establish  a 
considerable  negative  effect  of  two  mixtures  of 
fission  radionuclides  in  concentrations  of  2.0  x  10- 
1  and  1.0  x  10-5  Ci/1  on  sanitary  conditions  and 
hydrobiants  of  a  reservoir.  A  concentration  of  the 
mixtures  of  1.0  x  10-3  Ci/1  caused  inhibition  of 
biochemical  consumption  of  oxygen  and  develop- 
ment of  fish  spawn.  A  decrease  in  concentration  of 
mixtures  (radionuclides)  in  water  occurred  most 
intensively  (by  50  to  60%  as  compared  with  the  ini- 
tial one)  due  to  Protococcus  algae  and  duckweed. 
The  lowest  values  for  the  accumulation  coeffi- 
cients of  the  separate  isotope  mixtures,  the  con- 
centration being  1.0  x  10-8  Ci/1  in  water,  were 
found  in  the  muscles  of  fish.  Axis  skeloion  accu- 
mulated mainly  89Sr  and  140Ba.  (Houser-ORNL) 
W72-10694 


REPRODUCTIVE  SEASONS  OF  EIGHT  FRESH- 
WATER MUSSELS  FROM  THE  WABASH, 
WHITE,  AND  EAST  FORK  OF  THE  WHITE 
RIVERS  OF  INDIANA, 

Louisville  Univ.,  Ky.  Water  Resources  Lab. 
R.  L.  Bingham. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72  10270,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  May  1968,  132  p,  24  fig, 
13  ref,  append. 

Descriptors:   'Indiana,   'Mussels,  Reproduction, 
Mollusks,       Seasonal,       Breeding,       Fecundity, 
Management,  Water  pollution,  Fisheries. 
Identifiers:   'Wabash  River  (Ind),   'White  River 
(Ind). 

The  breeding  season  of  several  commercial  valua- 
ble freshwater  mussels  was  determined  by  micro- 
scopic examination  of  stained  gonadal  tissues  of 
male  and  female  individuals  and  examination  of 
the  gills  of  female  specimens.  The  length  of  the 
breeding  season  was  established  by  correlating 
seasonal  variations  in  the  physiological  develop- 
ment of  male  and  female  gonads  with  the  presence 
or  absence  of  eggs  in  the  marsupium.  The  gonads 
of  Quadrula  quadrula  Rafinesque  (Pelecypoda:U- 
nionidae)  were  selected  for  intensive  investigation. 
The  breeding  season  was  determined  for  Q. 
quadrula,  Q.  metanevra  Rafinesque,  Q.  pustulosa 
(Lea),  Obovaria  olivaria  (Rafinesque),  Tritogonia 
verrucosa,  Rafinesque,  Megalonaias  gigantea 
(Barnes),  Amblema  costata  Refinseque,  and  Ac- 
tinonaias  carina ta  (Barnes).  It  was  established  that 
conservation  of  the  freshwater  mussel  resources 
of  Indiana  probably  can  be  accomplished  most 
readily  by  extending  the  closed  season  to  mid- 
June,  by  decreasing  the  amount  of  pollution  enter- 
ing the  Wabash  River  Basin,  and  by  eliminating 
diving  and  all  power-assisted  methods  of  mussel 
harvesting. 
W72-10695 


LETHAL  TEMPERATURES  OF  ROACH  FRY 
(RUTILUS  RUTILUS  L.)  FROM  LAKES  WITH 
NORMAL  AND  ARTIFICIALLY  ELEVATED 
TEMPERATURE, 

Instytut  Rybactwa  Srodladowego,  Zabieniec  (Po- 
land). Dept.  of  Fish  Culture. 
L.  Horoszewicz. 

Polskie  Archiwum  Hydrobiologii,  Vol.  18,  No.  1 ,  p 
69-79,  1971.  4  fig,  1  tab,  15  ref. 

Descriptors:  'Fish  physiology,  'Environmental 
effects,  'Water  temperature,  'Thermal  pollution, 
Water  pollution  effects,  Growth  stages,  Fish  dis- 
eases, Incubation,  Temperature,  Aquatic  environ- 
ment, Heated  water,  Lethal  limit. 
Identifiers:  'Acclimation,  Rutilus  spp,  Roach, 
Fish  development,  Slesin  Lake  (Poland),  Lichen 
Lake  (Poland). 

Reactions  to  high  incubation  temperatures  have 
been  compared  for  roach  fry  from  natural 
spawning  grounds  in  a  lake  with  normal  tempera- 
ture (Slesin)  and  in  an  artifically  elevated  one 
(Lichen),  as  well  as  for  roach  fry  incubated  in  vari- 
ous temperatures  in  laboratory  conditions.  No  sig- 
nificant differences  in  lethal  temperatures 
between  populations  have  been  found,  and  the 
values  ofthese  temperatures  depended  upon  incu- 
bation temperatures.  An  additional  acculimation 
of  fry  in  elevated  temperatures  caused  an  ap- 
propriate increase  in  their  lethal  temperatures. 
When  fry  were  kept  in  sublethal  temperatures  for 
100  hr,  a  somewhat  lesser  mortality  was  observed 
in  the  groups  from  the  heated  Lake  Lichen. 
(LeGore- Washington) 
W72-10786 


AN  EMPIRICAL  BIOTIC  INDEX  OF  THE 
QUALITY  OF  WATER  IN  SOUTH  AFRICAN 
STREAMS  AND  RIVERS, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Regional  Lab. 

F.M.Chutter. 

Water  Research,  Vol.  6,  p  19-30,  1972.  2  fig,  4  tab, 

33  ref. 


Descriptors:  'Methodology,  'Annual  succession, 
'Aquatic  animals,  'Analytical  techniques,  'Pollu- 
tion (Stream),  'Indicators,  'Evaluation,  Benthos, 
Invertebrates,  Water  quality,  Seasonal,  Bior- 
hythms,  Biological  communities,  Dominant  organ- 
isms, Environmental  gradient,  Water  pollution  ef- 
fects. 

Identifiers:  'Biotic  index,  Faunal  analysis,  Riffle 
organsims,  Organic  pollution. 

A  method  of  reducing  data  on  stones-in-current 
faunal  communities  to  a  linear  scale  of  water  quali- 
ty in  terms  of  organic  pollution  is  presented.  Using 
data  from  extensive  river  surveys  each  taxon  has 
been  allotted  a  Quality  Value  (between  0  and  10) 
related  to  its  occurrence  in  variously  polluted 
waters.  To  arrive  at  the  Biotic  Index  Value  of  a 
community,  a  faunal  sample  is  taken  and  the  in- 
dividual animals  are  recorded  by  taxa.  The  number 
of  individuals  in  each  taxon  is  then  multiplied  by 
the  taxon's  Quality  Value.  The  products  of  these 
multiplications  are  summed  for  the  sample  and  this 
sum  is  then  divided  by  the  total  number  of  in- 
dividuals in  the  whole  sample  to  give  the  Biotic 
Index  Value.  Quality  Values  for  taxa  occurring  in 
large  numbers  in  a  wide  range  of  water  qualities 
vary  according  to  the  diversity  and  abundance  of 
the  Baetid  Ephemeroptera.  It  is  not  necessary  to 
identify  all  animals  to  the  species  level  and  sample 
size  is  not  critically  important.  The  Biotic  Index  is 
compared  with  other  indices.  Examples  of  the 
procedure  using  data  from  South  African  waters 
are  given.  (Katz-Washington) 
W72-10788 


THE  EFFECTS  OF  SALMON  CANNERY 
WASTE  ON  WATER  QUALITY  AND  MARINE 
ORGANISMS  AT  PETERSBURG,  ALASKA  1971, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

R.  E.  Nakatani,  D.  L.  Beyer,  and  C.  P.  Staude. 

Report  to  National  Canners  Association,  Seattle, 

Washington,  1971 .  47  p,  18  fig,  5  tab,  8  ref,  4  app. 

Descriptors:  'Water  pollution  effects,  'Canneries, 
'Food  processing  industry,  'Dissolved  oxygen, 
'Industrial  wastes,  'Birds,  Water  pollution 
sources,  Fish  handling  facilities,  'Alaska,  'Indus- 
trial wastes,  Salmonids,  Ecology,  Aquatic  en- 
vironment, Marine  fish,  Benthos,  Seasonal,  Inter- 
tidal  areas,  Turbidity,  Hydrogen  ion  concentra- 
tion, Salinity,  Biochemical  oxygen  demand,  Water 
temperature,  Tidal  effects. 

Identifiers:  'Cannery  wastes,  Intertidal  fauna, 
Substrate,  Sea  birds.  Sunlight  intensity,  'Peter- 
sburg (Alas). 

A  thorough  biological  and  chemical  investigation 
of  marine  waters  adjacent  to  a  salmon  cannery  in- 
dicated no  changes  resulting  from  cannery  opera- 
tions. Local  daily  and  seasonal  environmental 
changes  influenced  water  quality  parameters. 
(Katz-Washington) 
W72-10789 


EFFECT  OF  MS-222  ON  BLOOD  SUGAR  AND 
LIVER  GLYCOGEN  IN  RAINBOW  TROUT, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Bishop, 

Calif. 

G.  J.  Crowly,  and  D.  J.  Berinati. 

Transactions  of  the  American  Fisheries  Society, 

Vol.  101,  No.  1,  p  125-128,  January  1972.  2  fig,  5 

ref. 

Descriptors:   'Rainbow  trout,  'Fish  physiology, 

'Water   temperature,    Methodology,    Freshwater 

fish,  Environmental  effects,  Fish  control  agents, 

Chemcontrol. 

Identifiers:     'Anesthetics,     'MS-222,     'Tricaine 

methanesulfonate,       Blood       glucose,       'Liver 

glycogen,  Glycogen,  Glucose,  'Blood  sugar. 

The  blood  glucose  level  and  the  liver  glycogen 
levels  of  rainbow  trout  exposed  to  MS-222 
(tricaine  methanesulfonate,  Sandoz)  at  different 
concentrations  was  different  at  water  tempera- 
tures of  3  C  and  1 1  C.  For  both  parameters,  con- 
centrations were  higher  at  3  C  than  at  1 1  C.  (Katz- 
Washington) 
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W72- 10790 


STANDARD  ERROR  OF  LC-50  AND  SAMPLE 
SIZE  IN  FISH  BIOASSAYS, 

Tennessee  Valley  Authority,  Muscle  Shoals,  Ala. 

A.  L.  Jensen. 

Water  Research,  Vol.  6,  p  85-89,  1972.  1  fig,  4  ref. 

Descriptors:  'Bioassay,  'Statistical  methods, 
•Lethal  limit,  'Sampling,  'Mathematical  studies, 
Thermal  water. 

Identifiers:  'LC-50,  Pimephales  spp.,  Probit  anal- 
ysis. 

The  relationship  between  the  relative  error  and 
sample  size  in  fish  bioassays  was  investigated  em- 
pirically and  theoretically.  If  the  mean  concentra- 
tion tested  is  near  the  estimated  LC-50  and  the 
same  sample  size  is  used  at  each  test  level,  the  de- 
pendence of  relative  error  on  sample  size  is  pre- 
dictable. Increasing  the  sample  size  significantly 
reduces  the  standard  error  of  the  estimated  LC-50 
until  the  sample  size  reaches  about  30  fish.  (Katz- 
Washington) 
W72-10791 


THE  DETERMINATION  OF  THE  ACUTE  TOX- 
ICITY OF  HERBICIDES  TO  PHYTOPLANK- 
TON  (ZUR  BESTIMMUNG  DER  AKUTEN  TOX- 
IZITAET  VOL  HERBIZIDEN  GEGENUEBER 
PHYTOPLANKTON), 

Institut  fuer  Wasserwirtschaft,  Berlin  (East  Ger- 
many). 

M.  Tscheu-Schlueter. 

Fortschritte  der  Wasserchemie,  Vol.  14,  p  159-168, 
1972.  3  fig,  3  tab,  15  ref. 

Descriptors:  'Herbicides,  'Toxicity,  'Dalapon, 
'Chlorophyta,  Carp,  Bioassay,  Lethal  limit,  Water 
pollution  effects.  Pesticide  toxicity. 
Identifiers:  'Acute  toxicity,  *MCPA,  'Dichlor- 
prop,  *2-4  dichlorophenoxy  propionic  acid,  Ankis- 
trodesmus  spp..  Pure  cultures,  Statistical  analysis. 

The  acute  toxicity  of  three  selected  herbicides 
(SYS  67  Omnidel-Kombi,  SYS  67  ME  and  SYS  67 
Prop)  to  the  green  alga  Ankistrodesmus  falcatus 
was  determined.  The  effect  of  the  herbicides  was 
tested  in  graduated  concentrations  on  pure  cul- 
tures of  the  alga  species  mentioned.  For  the 
evaluation  of  the  test  series,  counts  by  means  of 
Thoma  chambers  were  carried  out  and  a  statistical 
treatment  of  average  values  of  cell  numbers  was 
made  subsequently  to  ascertain  significant  diver- 
gences from  the  control  samples.  The  three  tested 
herbicides  are  weakly  toxic  to  one  summer  old 
carp  and  the  mentioned  alga,  so  their  application 
according  to  the  regulations  will  not  result  in  acute 
water  pollution  problems.  (Katz-Washington) 
W72-10792 


SUSPENDED  SOLIDS  AND  FISHERIES, 

Department  of  the  Environment,  Stevenage  (En- 
gland). 

J.  S.  Alabaster. 

Proceedings  of  the  Royal  Society  of  London  B, 
Vol.  180,  p  395-406,  1972.  4  fig,  39  ref. 

Descriptors:  'Montmorillonite,  'Clays, 

•Suspended  solids,   'Bentonite,   'Gypsum,  Clay 
minerals,  Benthos,  Aquatic  drift.  Fish  food  organ- 
isms, Wood  wastes,  Iron,  Copper. 
Identifiers:  China  clay.  Wood  fiber,  Inert  solids. 
Iron  hydroxide. 

The  effect  of  suspended  solids  on  freshwater  fish 
is  illustrated  from  field  and  laboratory  sutdies  on 
china-clay  wastes  together  with  work  on  the  ef- 
fects of  other  chemically  inert  material,  wood 
fiber,  ferric  hydroxide,  and  oxidizable  organic 
solids,  and  mention  is  made  of  work  in  the  marine 
environment.  Tentative  water  quality  criteria  for- 
mulated by  the  European  Inland  Fisheries  Adviso- 
ry Commission  for  inert  suspended  solids  and  in- 
land fisheries  are  outlined  and  compared  with  con- 
ditions prevailing  in  rivers  in  the  United  Kingdom. 
Reference  is  made  to  current  work  by  the  Water 


Pollution  Research  Laboratory  on  the  role  of  or- 
ganic suspended  matter  in  the  presence  of  soluble 
poisons  and  on  the  effect  of  hydraulic  conditions 
on  the  settlement  and  oxidizability  of  suspended 
solids  from  sewage  effluent.  (Katz-Washington) 
W72- 10793 


ORIENTATION  OF  GOLDFISH  (CARASSRJS 
AURATUS)  IN  RESPONSE  TO  A  SHALLOW 
GRADIENT  OF  A  SUBLETHAL  CONCENTRA- 
TION OF  COPPER  IN  AN  OPEN  FIELD, 

Texas  A  and  M  Univ.,  College  Station. 

H.  Kleerekoper,  G.  F.  Westlake,  J.  H.  Matis,  and 

P.  J.  Gensler. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol.  29,  No.  1  p.45-54,  1972.  5  fig,  6  tab, 

45  ref. 

Descriptors:  'Methodology,  'Copper,  'Toxicity, 
'Fish  behavior,  'Bioassay,  Metals,  Behavior,  At- 
tractants,  Heavy  metals,  Sodium  chloride, 
Laboratory  equipment,  Research  equipment,  Fish 
attractants.  Water  pollution  effects. 
Identifiers:  'Copper  chloride,  'Heavy  metal  pollu- 
tion, Chloride  ions,  Goldfish,  Carassius  spp., 
Sublethal  concentrations,  Sublethal  effects. 

In  slowly  flowing  water,  seven  naive  goldfish  30 
cm  long  changed  their  locomotor  behavior  upon 
entering  a  mass  of  water  containing  shallow 
gradients  of  copper  chloride.  The  concentration 
was  11-17  ug/1  Cu  (2  +  )  in  most  of  this  mass,  with 
small  isolated  pockets  containing  maximally  50 
ug/1.  The  amount  of  time  spent  by  the  fish,  the 
average  size  of  turn,  and  the  variance  of  the  size  of 
turn  increased  in  the  'polluted'  region.  The  orien- 
tation of  the  fish  in  this  region  deviated  con- 
sistently in  the  upstream  direction  resulting  in  the 
increase  in  time  spent  in  the  area  of  highest  con- 
centration. Comparison  of  the  locomotor  behavior 
of  the  fish  in  sodium  chloride  of  the  same  concen- 
tration and  in  laboratory  water  established  that  the 
changes  mentioned  were  in  response  to  the  copper 
rather  than  the  chloride  ion.  These  concentrations 
of  copper  ion  were  either  attractive  to  the  fish  or 
entrapped  them.  (Katz-Washington) 
W72- 10794 


COLONIZATION  AND  SUCCESSION  OF 
FRESH-WATER  PROTOZOANS  IN  POLYU- 
RETHANE  FOAM  SUSPENDED  IN  A  SMALL 
POND  IN  NORTH  CAROLINA, 

Virginia    Polytechnic    Inst,     and    State    Univ., 

Blacksburg.  Dept.  of  Biology. 

W.  H.  Yongue,  Jr.,  and  J.  Cairns,  Jr. 

Notulae    Naturae   of   the   Academy   of    Natural 

Sciences  of  Philadelphia,  No.  443,  November  30, 

1971.  13  p,  8  tab,  11  ref. 

Descriptors:  'Artificial  substrates,  'Methodology, 
'Aquatic  animals,  'Protozoa,  North  Carolina, 
Water  temperature,  Hydrogen  ion  concentration, 
Hardness  (Water),  Dissolved  oxygen,  Limnology. 
Identifiers:  'Colonization,  Polyurethane  floats. 
Species  lists. 

Units  of  hexahedrally  shaped  polyurethane  foam 
were  placed  at  2.5  foot  intervals  at  the  surface  of  a 
small  artificial  pond  near  Charlotte,  North 
Carolina  to  remain  from  23  December  1969  to  2 
June  1970.  Weekly  determinations  of  the  number 
of  protozoan  species  inhabiting  foam  units  as  well 
as  water  temperature,  pH,  hardness  and  dissolved 
oxygen  were  made.  Each  week  a  foam  unit  previ- 
ously unsampled  was  sampled  and  some  of  these 
were  sampled  several  times  during  the  23  weeks.  A 
total  of  96  species  were  identified  during  the  first 
18  weeks  of  the  study.  Of  these  29  species  had  ap- 
peared by  the  end  of  the  second  week.  An  average 
of  54.8%  of  the  species  found  in  initial  samplings 
were  'resident'  species  (i.e.  a  group  that  persisted 
throughout  the  study  period).  After  the  first  two 
weeks  there  were  three  weeks  in  which  9  or  10  new 
species  colonized  the  foam  units.  Most  of  these 
were  lost  rather  quickly.  The  number  of  species 
present  at  any  one  time  raged  from  15  (end  of  first 
week)  to  43  (end  of  19th  week).  The  oscillations 


appear  to  have  been  caused  by  appearance  and 
disappearance     of     transient     species.     (Katz- 
Washington) 
W72- 10795 


EUTHROPHICATION  AND  FISH  MORTALITY 
IN  TWO  PONDS  AT  OSTEN  (EUTROFIERING 
EN  VISSTERFTE  IN  TWEE  PARKVIJVERS  TO 
OOSTENDE), 

Ghent  Rijksuniversiteit  (Belgium). 

R.  Jocque,  and  G.  Persoone. 

Natuurwet.  Tijdschr.  Vol.  52,  p  168-198,  1970.  9 

fig,  3  tab,  33  ref.  (English  summary). 

Descriptors:  'Eutrophication,  'Fishkill,  'Am- 
monia, *Nitrites,  'Hydrogen  sulfide,  Mortality, 
Limnology,  Oxygen  sag,  Water  pollution  effects, 
Water  quality,  Cyanophyta,  Toxicity,  Ponds, 
Freshwater  fish,  Hydrogen  ion  concentration. 
Identifiers:  Belgium,  Oscillatoria,  Ammonia. 

A  sampling  program  was  instituted  to  determine 
causes  of  fish  mortalities  in  a  park  in  Ostend, 
Belgium.  Physical  and  chemical  analyses,  as  well 
as  qualitative  and  quantitative  plankton  studies 
were  made.  Results  indicated  the  ponds  were 
hypereutrophic  with  a  dominant  population  of 
blue-green  algae.  Ponds  were  regarded  as  alpha- 
mesosaprobic.  A  continuous  presence  of  nitrites 
indicated  ammonia  in  the  deeper  waters.  The  blue- 
green  algae,  Oscillatoria  redekei,  indicated  the 
presence  of  hydrogen  sulfide  in  the  sediments.  An 
oxygen  deficiency  rendered  the  fish  intolerant  to 
chronic  poisoning  by  NH3  and  H2S.  (Katz- 
Washington) 
W72- 10796 


MARINE  POLLUTION  BIOASSAY  BY  USING 
SEA  URCHIN  EGGS  IN  THE  INLAND  SEA  OF 
JAPAN  (THE  SETO-NAIKAI), 

Doshisha  Univ.,  Kyoto  (Japan). 
N.  Kobayashi,  H.  Nogami,  and  K.  Doi. 
Publications  of  the  Seto  Marine  Biological  Labora- 
tory, Vol.  19,  No.  6,  p  359-381 ,  March  1972.  4  fig,  1 
tab,  3  ref. 

Descriptors:  'Bioassay,  'Toxicity,  *Water  pollu- 
tion effects,  'Embryonic  growth  stage,  'Water 
quality,  Bioindicators,  Laboratory  animals,  Lethal 
limit,  Water  pollution  sources,  Fertilization,  In- 
hibition, Growth  stages.  Chemical  oxygen  de- 
mand, Metals. 

Identifiers:  Sea  urchin,  Anthocidaris  spp.,  Japan, 
Egg  fertilization. 

A  series  of  bioassays  was  made  to  examine  the  in- 
hibitory degree  of  the  polluted  seawater  in  the  In- 
land Sea  of  Japan  upon  the  fertilization  and  further 
development  of  sea  urchin  eggs.  The  indicatory 
stages  and  states  were  the  fertilization,  firsi 
cleavage,  gastrulation,  and  such  anomalies  as 
polyspermic  cleavage,  permanent  blastula  and  ex- 
ogastrula.  The  inhibitory  effects  on  the  fertiliza- 
tion, first  cleavage  and  gastrulation  were  not  regu- 
larly correlated  with  the  COD  VALUES;  A  POSI 
TIVE  REACTION  WAS  SEEN  ONLY  AT 
VERY  HIGH  VALUES  OF  COD.  A  relatior 
between  heavy  metals  in  the  bottom  mud  and  in 
hibitory  effects  of  the  bottom  water  is  possible,  a? 
the  induction  of  permanent  blastula  or  exogastrul; 
was  noted  in  areas  around  metal  refinery  works.  A 
tentative  ranking  of  inhibitory  degrees  of  pollutei 
water  samples  upon  the  fertilization  and  furthe 
development  of  sea  urchin  eggs  is  proposed 
(LeGore-Washington) 
W72- 10797 


INSECTICIDE  RESIDUES  IN  A  STREAM  AND  1 
CONTROLLED  DRAINAGE  SYSTEM  II 
AGRICULTURAL  AREAS  O 

SOUTHWESTERN  ONTARIO,  1970, 

Department  of  Agriculture,  London  (Ontario). 
For  primary  bibliographic  entry  see  Field  05B. 
W72- 10798 
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MOBILIZATION  OF  MERCURIC  SULFIDE 
FROM  SEDIMENT  INTO  FISH  UNDER  AERO- 
BIC CONDITIONS, 

Fisheries  Research  Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  05B. 
W72- 10799 


BRINE  SHRIMP  (ARTEMIA  SALINA  L.)  LAR- 
VAE AS  A  SCREENING  SYSTEM  FOR  FUNGAL 
TOXINS, 

Department  of  National  Health  and  Welfare,  Ot- 
tawa (Ontario).  Food  and  Drug  Research  Lab. 
J.  Harwig,  and  P.  M.  Scott. 

Applied  Microbiology,  Vol.  21 ,  No.  6,  p  101 1-1016, 
June  1971. 4  tab,  21  ref. 

Descriptors:    'Bioassay,    'Bioindicators,    'Brine 
shrimp,    Toxicity,    Laboratory    animals,    Lethal 
limit.  Water  pollution  effects. 
Identifiers:  'Fungal  toxins,  Mycotoxins. 

Concentrations  resulting  in  30%  mortality  of  brine 
shrimp  larvae  exposed  to  known  mycotoxins  for 
16  hr  were  (mg/1):  aflatoxin  G  sub  1,  1.3;  diacetox- 
yscirpenol,  0.47;  gliotoxin,  3.5;  ochratoxin  A,  10.1; 
and  sterigmatoxystin,  0.54.  4-Acetamido-4- 
hydroxy-2-butenoic  acid  gamma-lactone  caused 
no  mortality  at  1 0  mg/1.  The  larvae  were  relatively 
sensitive  to  aflatoxin  B  sub  1 ,  diacetoxy scirpenol, 
gliotoxin,  kojic  acid,  ochratoxin  A,  rubratoxin  B, 
sterigmatocystin,  stemphone,  and  T-2  toxin.  The 
larvae  were  only  moderately  sensitive  to  citrinin, 
patulin,  penicillic  acid,  and  zearalenone.  They 
were  relatively  insensitive  to  griseofulvin,  lu- 
teoskyrin,  oxalic  acid,  and  beta-nitropropionic 
acid.  The  disc  screening  method  indicated  that  27 
out  of  70  fungal  isolates  from  foods  and  feeds 
grown  in  liquid  or  solid  media  produced 
chloroform-extractable  toxic  material.  (LeGore- 
Washington) 
W72- 10800 


MICROBIAL  DEGRADATION  OF  OIX, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10801 


THE  BIODEGRADATION  OF  OIL, 

University  Coll.  of  North  Wales,  Menai  Bridge. 
Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  05G. 
W72- 10802 


THE  EFFECTS  OF  SUSPENDED  SILTS  AND 
CLAYS  ON  SELF-PURIFICATION  IN  NATU- 
RAL WATERS:  PROTEIN  ADSORPTION, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
A.  P.  Murray. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  748,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No.  IWR-23,  1972.  52 
p,  17  fig,  15  ref.  OWRR  A-030-ALAS  (2). 

Descriptors:  Sediments,  'Adsorption,  'Proteins, 
'Self-purification,  'Alaska,  'Silts,  Water  tem- 
perature, 'Hydrogen  ion  concentration,  'Clays, 
Farm  wastes,  Water  pollution  control. 
Identifiers:  Sub-arctic  rivers,  'Suspended  sedi- 
ments, Protein  equilibrium,  'Bovineserum  albu- 
min. 

The  effects  of  the  suspended  sediments  found  in 
many  natural  waters  on  the  microbial  processes  in- 
volved in  the  self-purification  of  those  waters  are 
not  known.  Clays  and  silts  with  their  large  surface 
area  per  unit  weight  have  an  immense  capacity  for 
adsorbing  nutrient  molecules  from  solution,  but 
the  extent  to  which  such  adsorption  takes  place  is 
largely  unknown.  Adsorption  of  a  major  portion  of 
a  biodegradable  substance  from  solution  onto  a 
solid  surface  would  significantly  alter  its  suscepti- 
bility to  bacterial  attack  and,  hence,  also  the  rate 
M  which  it  is  decomposed.  Results  are  reported  of 


adsorption  experiments  with  soil  materials  found 
in  some  Alaskan  waters  which  are  typically  heavi- 
ly sediment-laden.  The  affinities  of  these  soils  for 
the  protein  bovine  serum  albumin  were  measured 
as  a  function  of  pH,  temperature,  and  protein  con- 
centration. An  empirical  relationship  was 
discovered,  for  a  given  soil  aterial,  between  the 
equilibrium  protein  concentration  and  the  initial 
protein-to-soil  ratio.  Temperature  variations  from 
5  to  25  deg.  C  had  no  detectable  effect  on  adsorp- 
tion, whereas  variations  in  pH  between  2  and  10 
had  dramatic  effects  on  the  extent  of  adsorption. 
The  amount  of  protein  adsorbed  at  the  pH  of  the 
natural  water  system  was  so  small  as  to  predict 
that  adsorption  of  this  protein  onto  suspended 
sediments  would  have  a  negligible  effect  on  the 
rate  at  which  the  protein  would  be  decomposed  by 
bacteria  in  the  aqueous  environment. 
W72-10808 


THE  BACTERIA  OF  AQUATIC  ENVIRON- 
MENTS IN  POWER  STATIONS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

J.  E.  Rippon. 

In:  Symposium  on  Freshwater  Biology  and  Elec- 
trical Power  Generation,  April  22,  1971,  Part  2,  p 
95-114,  2  fig,  6  tab,  17  ref. 

Descriptors:  'Aquatic  environment,  'Aquatic  bac- 
teria, 'Powerplants,  'Ammonia,  Natural  streams, 
Condensers,  Boiler  feed  water,  Corrosion,  Lubri- 
cants, Resins,  Cultures,  Temperature,  Nutrients, 
Resistance,  'Thermal  pollution. 

The  isolation  and  examination  of  bacteria  from  the 
aquatic  environments  of  power  stations  are 
described.  The  environments  that  have  been  in- 
vestigated include  natural  waters,  demineralized 
water  of  cable  cooling  circuits,  condensate  as- 
sociated with  turbine  lubricating  oils  and  con- 
denser slimes.  Ammonia  has  been  assumed  to 
cause  stress  corrosion  cracking  in  condenser  tubes 
since  it  is  the  most  active  environmental  factor 
known.  Concentrations  of  the  order  of  500  ppm  of 
ammonia  have  been  measured  in  slime  on  a  dry  ba- 
sis. The  aquatic  microbial  population  in  the  con- 
denser series  was  the  most  heterogenous,  and  the 
oil  strains  the  most  homogeneous.  Oil  strains 
differ  from  the  other  groups  in  their  lack  of  color, 
greater  motility,  non-psychrophilic  nature  and  in 
many  of  the  biochemical  tests.  The  occurrence  of 
a  particular  fungus  in  several  samples  of 
demineralized  water  may  mean  that  this  organism 
is  adapted  to  growth  on  resins.  (Upadyaya-Van- 
derbilt) 
W72-10811 


OF 


LAKE 


THE  CALEFACTION 

TRAWSFYNYDD, 

Liverpool  Polytechnic  (England).  Dept.  of  Biolo- 
gy- 

D.  R.  Rothwell. 

In:  Symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  April  22,  1971,  Part  2,  p 
115-130,  9  fig.  Central  Electricity  Research 
Laboratories. 

Descriptors:  'Thermal  pollution,  'Insects,  Cool- 
ing water,  Oligotrophy,  Mud,  Temperature,  Life 
cycles,  Nuclear  powerplants,  Growth  rates,  Inver- 
tebrates, Copper,  Benthic  fauna. 
Identifiers:  'Lake  Trawsfynydd. 

Lake  Trawsfynydd,  a  man  made  freshwater 
oligotrophic  lake  in  the  mountains  of  North  Wales, 
is  used  as  a  cooling  pond  for  the  nuclear  power  sta- 
tion built  on  the  lake  shore.  The  distribution  of  the 
benthos  and  the  lift  cycles  of  the  temporary  insect 
population  in  relation  to  the  heated  effluent  were 
determined.  The  number  of  animals  was  found  to 
increase  as  the  sampling  station  became  further 
removed  from  effluent  point.  At  the  end  of  the 
channel,  where  there  is  a  reasonable  number  of 
animals,  75  percent  of  the  population  is 
Chironomus  anthracinus,  with  Procladius  choreus 


making  up  15  percent.  The  possibility  that  the 
raised  temperature  might  have  accelerated  the 
growth  rate  and  caused  disruption  of  insect  life-cy- 
cles is  discussed.  From  the  data  it  is  concluded 
that  the  general  advancement  of  the  life  cycles  is 
not  harmful.  It  appears  that  lack  of  animals  in  the 
effluent  channel  is  related  to  some  noxious  sub- 
stance present  in  the  mud.  Analysis  of  the  muds 
demonstrated  the  presence  of  copper  and  zinc  in 
large  quantities.  The  condenser  tubes,  of  admirali- 
ty  brass  are  a  very  likely  source  of  copper,  but  the 
analysis  of  the  inflowing  stream  adjacent  to  the  ef- 
fluent point  has  identified  a  further  source  of 
copper.  (Upadhyaya-Vanderbilt) 
W72-10812 


THE  PLANKTON  OF  LAKE  TRAWSFYNYDD, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

J.  W.  Whitehouse,  and  S.  Luff. 
In:  Symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  April  22,  1971,  Part  2,  p 
131-152, 14  fig,  4  tab,  18  ref. 

Descriptors:       'Zooplankton,      'Phytoplankton, 

'Heated    water,    Cooling    water,    Temperature, 

Water  level  fluctuations,  Diatoms,  Distribution, 

Life  cycles,  'Thermal  pollution. 

Identifiers:   'Lake  Trawsfynydd,  Cyclops  abys- 

sorum. 

A  detailed  study  of  Cyclops  abyssorum  sars  and  a 
general  study  of  the  phytoplankton  in  the  warm 
and  cold  parts  of  Lake  Trawsfynydd  were  made. 
The  lake  is  shallow,  with  a  mean  depth  of  5.2  m, 
mean  pH  6.8,  conductivity  less  than  50  micromhos 
and  has  highly  colored  water  stained  with  humic 
material  and  suspended  peat  particles. 
Phytoplankton  samples  were  collected  using  125 
cc  medical  flat  bottles  and  preserved  with  Lugol's 
iodine.  The  results  of  the  field  work  show  that  the 
total  phytoplankton  population  is  evenly  dis- 
tributed throughout  the  lake  and  that  there  are  no 
changes  which  may  be  attributed  to  the  warming 
of  the  water.  The  phytoplankton  was  composed 
mainly  of  diatoms  of  which  Asterionella  Formosa 
and  Tabellaria  flocculosa  v.  asterionelloides  were 
numerically  the  most  important.  The  dominant 
zooplankton  species  was  Bosmina  obtusirostris. 
The  general  timing  of  the  life  cycle  of  Cyclops 
abyssorum  was  similar  in  both  warm  and  cold 
parts  of  the  lake.  (Upadhyaya-Vanderbilt) 
W72-10813 


THE  EFFECTS  OF  TEMPERATURE  AND  DIS- 
SOLVED OXYGEN  CONCENTRATION  ON 
REPRODUCTION  IN  LIMNODRILUS  HOFF- 
MEISTERI  (CLAPAREDE)  AND  TUBIFEX  TU- 
BD7EX  (MULLER)  (OLIGOCHAETA,  TU- 
BIFICIDAE), 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

R.  J.  Aston. 

In:  Symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  April  22,  1971,  Part  2,  p 
161-175,  7  fig,  2  tab,  15  ref. 

Descriptors:  'Water  temperature,  'Dissolved  ox- 
ygen, 'Tubificids,  Heated  water.  Reproduction, 
Cooling  water,  Growth  rates,  'Thermal  pollution, 
Water  pollution  effects. 
Identifiers:  Cocoons. 

Tubificids  are  one  of  the  most  ubiquitous  groups 
of  micro-invertebrates  present  in  rivers  used  by 
power  stations  for  cooling  water.  Under  experi- 
mental conditions,  Limnodrilus  hoffmeisteri  in- 
creased its  rate  of  embryo  production  with  in- 
crease in  temperature  from  5  C  to  25  C,  but  Tu- 
bif ex  tubifex  maintained  a  relatively  constant  rate 
of  embryo  production  from  10  to  25  C.  L.  hoff- 
meisteri was  able  to  maintain  a  fairly  constant  rate 
of  embryo  production  over  a  wide  range  of  dis- 
solved oxygen  concentrations,  down  to  about  2 
ppm.  The  results  were  in  agreement  with  Boltov- 
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skoi  who  recorded  that  in  the  warmed  part  of  the 
lake,  L.  hoffmeisteri  started  to  reproduce  three 
weeks  earlier,  produced  one  more  generation  and 
was  generally  more  abundant,  than  in  unheated  re- 
gions. Prolonged  exposure  to  anaerobic  conditions 
or  very  low  oxygen  concentrations  might  lead  to  a 
reduction  in  the  rate  of  cocoon  production  and 
eventually  to  a  reduction  in  the  density  of  the 
warm  population,  in  spite  of  the  various  adapta- 
tions to  life  at  low  oxygen  concentrations.  (Upad- 
hyaya-Vanderbilt) 
W72-10814 


COPEPOD  DEVELOPMENT;  LABORATORY 
OBSERVATIONS  ON  CYCLOPS  ABYSSORUM 
SARS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

B.  G.  Lewis. 

In:  Symposium  on  Freshwater  Biology  and  Elec- 
trical Power  Generation,  April  22,  1971,  Part  2,  p 
187-208, 17  fig,  2  ref.  CERL  Report  RD/L/M312. 

Descriptors:  "Heated  water,  'Electric  power- 
plants,  'ZooplanMon,  Copepods,  Laboratory 
tests,  Growth  rates,  Fecundity,  Temperature, 
Density,  Population,  'Thermal  pollution. 

Laboratory  studies  of  drastic  and  subtle  effects  of 
elevation  of  water  temperature  by  power  station 
discharges  were  run  on  zooplankton  (Cyclops 
abyssorum).  With  diets  of  Euglena  and/or  Ar- 
temia,  female  size  and  fecundity  were  determined 
for  different  population  densities  of  Cyclops.  The 
development  time  increased  with  increase  in  den- 
sity. The  mean  number  of  clutches  per  female  and 
of  eggs  per  clutch  increased  with  increasing  densi- 
ty. In  tests  with  eggs  grown  at  different  tempera- 
tures between  5  C  and  25  C,  the  development  rate 
of  Cyclops  increased  with  increase  in  temperature, 
but  the  effect  of  temperature  diminished  as 
development  proceeded.  Individuals  transferred  to 
a  different  temperature  did  not  adopt  the  expected 
rate  of  development  for  the  new  temperature. 
Those  individuals  transferred  to  a  higher  tempera- 
ture adopted  a  faster  rate  than  expected,  and  those 
transferred  to  a  lower  temperature  adopted  a  rela- 
tively slower  rate  than  expected.  These  results  in- 
dicate that  more  than  one  development  rate  is 
possible  at  any  one  constant  temperature,  and  may 
indicate  that  the  transferred  animals  changed  their 
development  rate  to  meet  a  new  completion  date. 
(Eagle -Van  dor  bill) 
W72-10815 


THE  EFFECTS  OF  TEMPERATURE  AND  DIET 
ON  ASPECTS  OF  THE  PHYSIOLOGY  OF  THE 
RAINBOW  TROUT  -  SALMO  GAIRDNERII, 

Nottingham  Univ.  (England).  Dept.  of  Zoology. 
A.  Aitken. 

In:  Symposium  on  Freshwater  Biology  and  Elec- 
tric Power  Generation,  April  22,  1971,  Part  2,  p 
177-185,  5  fig,  3  ref. 

Descriptors:  'Rainbow  trout,  'Temperature, 
Metabolism,  Ammonia,  Heated  water,  'Fish  diets, 
•Growth  rates.  Animal  physiology,  'Thermal  pol- 
lution. 

Identifiers:  Low  fat  diet,  High  fat  diet,  Acclima- 
tion, Oxygen  consumption,  'Salmo  gairdnerii. 

Earlier  experiments  showed  that  on  a  low  fat  diet 
the  specific  growth  rate  of  rainbow  trout 
decreased  when  the  temperature  was  raised  from 
12  to  16  C,  while  the  same  increase  in  temperature 
on  a  high  fat  diet  resulted  in  an  increase  in  the 
specific  growth  rate.  A  change  from  a  low  fat  to  a 
high  fat  diet,  the  temperature  being  held  constant 
at  12  C,  caused  a  fall  in  ammonia  excretion  which 
continued  over  several  weeks  while  the  high  fat 
diet  was  being  fed  to  the  fish.  At  the  same  time  the 
specific  growth  rate  was  considerably  increased.  It 
appears  that  fat  was  more  available  to  the  fish  at 
the  higher  temperature,  and  that  fat  replaced 
protein  as  a  calorie  source  when  the  dietary  fat 
was  sufficient.  This  was  indicated  by  the  decrease 


in  ammonia  output  and  increase  in  specific  growth 
rate.  At  various  levels  of  activity,  fish  on  the  high 
fat  diet  have  a  lower  oxygen  consumption  than 
those  on  the  low  fat  diet.  This  might  be  explained 
by  the  fact  that  4.686  Kcal  of  energy  are  obtained 
from  1  liter  of  oxygen  when  fat  is  metabolized, 
compared  with  4.485  Kcal  when  protein  is 
metabolized.  (Upadhaya-Vanderbilt) 
W72-10816 


SOME  ASPECTS  OF  TEMPERATURE 
TOLERANCE  IN  CHIRONOMUS  RIPARIUS 
MEIGEN  AND  CHIRONOMUS  DORSALIS 
MEIGEN, 

Nottingham  Univ.  (England).  Dept.  of  Zoology. 
K.  U.  Clarke,  and  P.  F.  Credland. 
In:  Symposium  on  Freshwater  Biology  and  Elec- 
trical    Power     Generation,     Central     Electricity 
Research  Laboratories,  Part  Two,  April  22,  1971, 
p  209-213.  4  ref. 

Descriptors:      'Temperature,      'Photoperiodism, 

'Chromosomes,  'Aquatic  insects,  Chironnmids, 

Growth  rates,  'Thermal  pollution,  Water  pollution 

effects. 

Identifiers:      Endocrine     system,     Chromosome 

puffing. 

The  effects  of  temperature  and  photoperiod  on  the 
endocrine  system  and  chromosome  puffing  in 
Chironomus  sp.  were  studied.  At  24  C  (with  a  con- 
stant photoperiod  of  13  hours  light  and  11  hours 
dark)  chromosomal  puffing  is  maximal  and  the 
size  of  the  puffs  is  also  at  their  maximum.  At  10  C 
the  chromosomes  show  little  puffing  and  these 
puffs  are  of  very  small  size.  At  5  C  no  puffing  of 
the  chromosomes  occurs.  At  decreasing 
photoperiod  with  constant  temperature  of  24  C  the 
amount  of  neurosecretion  in  the  nervous  system  is 
more  variable  than  at  constant  photoperiod. 
Puffing  of  the  chromosomes  is  similar  to  that  in 
constant  photoperiod  animals.  At  increasing 
photoperiod  the  amount  of  neurosecretion  at  the 
junction  of  the  posterior  lobes  of  the  brain  is 
greater  than  in  other  treatments.  Giant  nuclei  are 
always  present  and  more  variation  in  degree  of 
swelling  of  the  chromosome  puffs  occurs  than 
under  any  other  treatment.  It  is  concluded  that 
temperature  is  dominant  over  photoperiod  in  in- 
fluencing growth  and  development  in  these  two 
species  of  Chironomus.  Both  increasing  and 
decreasing  photoperiod  affect  the  amount  of  neu- 
rosecretion, its  increase  probably  indicating  either 
a  greater  rate  of  synthesis  or  a  slower  rate  of 
release.  (Eagle- Vanderbilt) 
W72-10817 


THERMAL    EFFECTS    -    PROBLEMS,    SOLU- 
TIONS, 

Electric  Thermometer,  Trinity,  Inc.,  Bridgeport, 

Conn. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10832 


SECOND  READER  ON  WATER  QUALITY, 

Texas  Water  Quality  Board,  Austin. 

J.  P.  Teller. 

Texas  Water  Quality  Board,  Austin,  1970. 10  p. 

Descriptors:      'Eutrophication,      'Measurement, 
'Biochemical  oxygen   demand,    'Water  quality, 
Lakes,  Alkalinity,  Acidity,  Dissolved  oxygen,  Dis- 
solved solids,  Suspended  solids,  Nutrients. 
Identifiers:  Assimilation. 

Measurement  and  eutrophication  are  discussed.  In 
the  wastewater  field  only  one  unit  is  generally 
used,  that  being  milligrams  per  liter.  An  in- 
terchangeable unit  is  parts  per  million.  This  unit  is 
used  to  describe  the  concentration  of  those  vari- 
ous constituents  in  which  we  are  interested.  The 
most  frequently  used  test  for  describing  water 
quality  is  Biochemical  Oxygen  Demand  (BOD). 
This  is  a  measure  of  how  much  oxygen  will  be 
needed  to  assimilate  the  organic  waste  present  in  a 
sample.  BOD  is  expressed  in  milligrams  per  liter. 


The  dissolved  oxygen  (DO)  test  measures  the 
amount  of  oxygen  present  in  the  water.  The  pH 
test  measures  the  alkalinity  or  acidity  of  the  water. 
The  coliform  test  is  run  to  determine  what  types  of 
bacteria  are  present  in  a  sample.  Eutrophication  is 
basically  the  aging  process  of  surface  waters  in 
which  the  waters  are  enriched  or  fertilized  by 
natural  or  waste-borne  nutrients  which  stimulate 
the  excessive  growth  of  algae  and  aquatic  weeds. 
Lakes  with  no  outlets  are  more  susceptible  to  this 
condition  than  others.  The  principle  means  of  con- 
trolling eutrophication  is  by  removal,  diversions, 
or  dilution  of  nutrients  from  its  source.  (Poertner) 
W72-10852 


LIVESTOCK  INDUSTRIES  IN  TEXAS  AS  RE- 
LATED TO  WATER  QUALITY,  REPORT 
NUMBER  ONE, 

Texas  Water  Quality  Board,  Austin. 

D.  Pittman,  and  P.  Harris. 

Texas  Water  Quality  Board,  Austin,  1970.  30  p,  5 

tab,  10  ref. 

Descriptors:  'Texas,  'Water  quality,  'Livestock, 
•Farm  wastes,  'Waste  treatment,  'Poultry, 
Wastes,  Solid  wastes,  Cattle,  Hogs,  Sheep,  Waste 
disposal,  Farm  management. 

Trends  are  discussed  in  animal  populations  in  Tex- 
as, management  techniques  employed  by  animal 
producers,  and  characteristics  of  animal  wastes 
and  treatment  methods  used.  In  addition,  typical 
and/or  economical  animal  producing  units  in 
Texas  are  described,  with  an  explanation  of  cur- 
rent practices  used  to  control  water  pollution 
caused  by  animal  wastes.  A  number  of  conclusions 
are  made  from  the  material  presented.  The  num- 
bers of  beef  cattle,  sheep  and  poultry  in  Texas  are 
increasing.  There  is  a  trend  to  confine  animals  and 
feed  them  for  more  efficient  production.  Charac- 
teristics of  animal  wastes  are  variable  making  it 
difficult  to  determine  the  pollutional  effects  of  the 
wastes  and  to  recommend  adequate  treatment. 
Biological  and  chemical  changes  often  occur  in 
wastes  from  confined  feeding  areas.  Conventional 
domestic  waste  treatment  systems  are  as  yet  not 
feasibly  adaptable  to  animal  wastes.  Current 
animal  waste  management  for  controlling  runoff 
from  confined  feeding  areas  include  the  use  of 
diversion  terraces,  ditches  and  retention  ponds 
with  irrigation  facilities  for  dewatering  the  ponds. 
(Poertner) 
W72-10854 


AUTOTROPHIC        AND        HETEROTROPHIC 

NITRIFICATION   IN   AQUATIC  SYSTEMS  (LA 

NITRIFICATION  AUTOTROPHE  ET 

HETEROTROPHE  DANS  LES  ECOSYSTEMES 

AQUATIQUES), 

Station    d'Hydrobiologie    Continentale,    Biamts 

(France). 

M.  Laurent. 

Annales  de  L'institut  Pasteur,  Vol.  121 ,  p  795-810, 

1971.  5  fig,  5  tab,  30  ref. 

Descriptors:  'Nitrification,  'Nitrogen  fixation, 
Ammonia,  Nitrates,  Nitrites,  Nitrogen  cycle, 
Aerobic  bacteria,  Anaerobic  bacteria,  Oxygen, 
Temperature,  Mud. 

Identifiers:  'Arthrobacter,  'Autotrophic  bacteria. 
'Heterotrophic  bacteria,  Hydroxylamine. 

Some  of  the  steps  involved  in  the  nitrification 
process  in  water  and  in  mud  are  elucidated.  Undei 
aquatic  conditions,  e.g.  in  rivers,  ponds  and  lakes 
nitrification  from  ammonia  occurs  naturally  it 
mud  through  the  action  of  autotrophic  anc 
heterotrophic  bacteria  growing  in  micro-aerophilif 
conditions  or  by  the  sole  action  of  heterotrophs  ii 
aerobic  conditions.  In  the  presence  of  strongl 
reducing  muds  it  may  be  presumed  that  nitrifica 
tion  is  absent.  (LeGore-Washington) 
W72-10858 


MAIN  DEMOGRAPHIC  FEATURES  OBSERVEI 
ON  50  FRENCH  TROUT  RIVERS.  INFLUENC 
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if  slope  and  calcium.  (principaux 
cracteres  demographiques  ob- 
ierves  sur  so  rivieres  a  truites  fran- 
cises, influence  de  la  pente  et  du 
:alcium  ), 

Station    d'Hydrobiologie    Continentale,    Biarritz 

France). 

l.Cuinat. 

innales  d'Hydrobiologie,  Vol  2,  No  2,  p  187-207, 

971.  10  fig,  3  tab,  16ref. 

lescriptors:  Rivers,  'River  systems,  Water  types. 
Trout,  Classification,  Aquatic  habitats,  River 
jrecasting,  River  beds,  River  flow,  Biological 
ommumties,  'Calcium,  'Slopes, 
ientifiers:  'Demographic  river  analysis,  'River 
haracterization,  'France. 

he  demographic  analysis  is  a  simple  method  for 
out  river  studies.  It  includes  three  parts:  environ- 
lent  description,  situation  and  dynamics  of  fish 
opulations,  comprehensive  diagnosis  and 
irections  for  management.  An  example  is  given, 
ixty-three  demographic  diagnoses  carried  out  in 
>ur  districts  of  France  are  taken  into  account.  A 
latistical  study  of  the  main  demographic  parame- 
:rs  is  done  with  53  of  these  diagnoses.  Correla- 
ons  with  the  following  variables  are  studied: 
lope  of  the  river  (rectified  according  to  width), 
od  calcium  content  of  the  water,  expressed  by  in- 
ices.  Results  of  the  analyses  are  presented  for 
out  species.  (LeGore-Washington) 
m- 10859 


IUTUAL  RELATIONSHIPS  OF  MICROOR- 
GANISMS IN  ILAWA  LAKES  WATERS, 

/yzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
ind). 

.  Niewolak,  and  I.  Zmyslowska. 
olskie  Archiwum  Hydrobiologii,  Vol  18,  No  3,  p 
65-274,  1971. 4  fig,  4  tab,  18ref. 

lescriptors:  'Inhibition,  'Aquatic  bacteria, 
easonal,  Biorhythms,  Pseudomonas,  Microor- 
anisms,  Seasonal,  Lakes. 

Ientifiers:  'Saprophytic  bacteria,  'Bacterial  in- 
ibition,  Bacterial  toxins,  Seasonal  variations, 
lacillus,  Aeromonas,  Micrococcus,  Alcaligenes, 
lUtoantagonism,  Flavobacterium,  Corynebacteri- 
m,  'Ilawa  lakes,  'Poland. 

imong  166  investigated  cultures  of  saprophytic 
acteria  isolated  from  waters  of  Ilawa  lakes,  79% 
indered  the  development  of  numerous  water  bac- 
:ria.  Relatively  the  greatest  number  of  an- 
igonists  was  observed  in  winter,  and  the  least  in 
utumn.  The  most  extensive  antagonistic  action 
»as  observed  in  spore-forming  bacteria  of  the 
enus  Bacillus;  the  least  number  of  antagonists  oc- 
urred  among  bacteria  of  the  genera  Aeromonas, 
Jcaligenes,  and  Micrococcus.  The  phenomenon 
f  autoantagonism  was  observed  in  9  strains  of  the 
enera  Pseudomonas,  Flavobacterium,  Micrococ- 
us,  and  Bacillus.  Eleven  strains  of  the  genera 
teromonas,  Corynebacterium,  Micrococcus  and 
lacillus  stimulated  the  development  of  various 
ppes  of  bacteria.  (LeGore-Washington) 
V72- 10860 


HE  INFLUENCE  OF  LIVING  AND  DEAD 
:ELLS  OF  CHLORELLA  VULGARIS  AND 
CENEDESMUS     OBLIQUUS     ON     AQUATIC 

MICROORGANISMS, 

Vyzsza  Szkola  Rolnicza,  Olsztyn-Kortowa  (Po- 
ind). 

I.  Niewolak. 

'olskie  Archiwum  Hydrobiologii,  Vol  18,  No  1,  p 
3-54, 1971. 8  fig,  38  ref. 

>escriptors:  'Chlorella,  'Scenedesmus,  Algae, 
Microorganisms,  Environmental  effects,  Growth 
ates,  E.  coli,  Azotobacter,  Pseudomonas,  Water 
ollution  effects. 

dentifiers:  'Microbial  growth,  Micrococcus, 
lacillus.  Vibrio,  Rhodotorula,  Aeromonas. 


The  study  concerned  the  influence  of  living  and 
dead  cells  of  Chlorella  vulgaris  and  Scenedesmus 
obliquus  upon  some  species  of  saprophytic  bac- 
teria sampled  randomly  from  among  a  few  hun- 
dred species  isolated  from  Ilawa  lakes  water.  Four 
different  patterns  of  behavior  of  microorganisms 
have  been  found  in  the  presence  of  living  and  dead 
cells  of  these  two  algal  species:  (1)  dying  of 
microorganisms  in  living  and  dead  cultures  of 
algae  (Micrococcus  ureae);  (2)  dying  of  microor- 
ganisms in  living  cultures  of  algae  and  develop- 
ment in  dead  cultures  of  algae  (Bacillus  mycoides, 
Escherichia  coli,  Vibrio  sp.);  (3)  dying  of  microor- 
ganisms in  living  and  dead  cultures  of  algae  in  the 
initial  period  of  joint  cultivation  and  development 
in  the  later  period  (Azotobacter  sp.,  Pseudomonas 
fluorescens,  Rhodotorula  sp.);  (4)  intensive 
development  of  microorganisms  in  killed  cultures 
of  algae  and  dying  in  living  cultures  in  the  initial 
period  of  joint  cultivation,  followed  by  develop- 
ment in  the  later  period  (Aeromonas  sp.).  (LeGore- 
Washington) 
W72-10861 


A  METHOD  TO  EVALUATE  THE  EFFECTS  OF 
WATER  POLLUTANTS  ON  FISH  RESPIRA- 
TION, 

British  Columbia  Research  Council,  Vancouver. 

F.  D.  Schaumburg,  T.  E.  Howard,  and  C.  C. 

Walden. 

Water  Research,  Vol  1,  p  731-737,  1967.  5  fig,  3 

ref. 

Descriptors:  'Water  quality,  'Pesticide  toxicity, 
•DDT,  'Pulp  wastes,  'Respiration,  'Bioindica- 
tors,  'Fish  physiology,  Water  pollution,  Water 
pollution  effects,  Pesticides,  Insecticides,  Sal- 
monids,  Bioassay,  Water  pollution  sources,  Tox- 
icity, Aquatic  environment. 
Identifiers:  'Coho  salmon,  'Oncorhynchus  spp. 

A  method  is  described  for  direct  measurement  of 
variation  in  the  respiratory  pattern  of  sahnonids 
induced  by  exposure  to  low  concentrations  of 
DDT  (5-350  micrograms/kg,  TLm96  =  13  micro- 
grams/kg)  and  kraft  pulp  mill  effluent  (0-40%  by 
volume,  TLm96  =  26%  by  volume).  The 
procedure  monitors  changes  in  water  pressuie 
which  occur  within  the  buccal  cavity  during  the 
passage  of  water  over  the  gills.  A  direct  relation- 
ship was  demonstrated  between  the  concentration 
of  and  exposure  time  to  the  toxicant  and  the 
frequency  of  coughing  (reversal  of  water  flow 
over  the  gills).  With  kraft  pulp  mill  effluent,  a 
direct  relationship  was  also  indicated  for  changes 
in  the  rate  of  respiration  and  the  concentration  of 
effluent.  A  significant  increase  in  the  rate  of 
coughing  occurred  at  concentrations  of  DDT  and 
kraft  mill  effluent  lower  than  those  which  cause 
death  in  static  bioassay.  (Svensson-Washington) 
W72-10862 


A  QUANTITATIVE  ASSAY  OF  THE  MINIMUM 
CONCENTRATIONS  OF  KRAFT  MILL  EF- 
FLUENTS WHICH  AFFECT  FISH  RESPIRA- 
TION, 

British  Columbia  Research  Council,  Vancouver. 
C.  C.  Walden,  T.  E.  Howard,  and  G.  C.  Froud. 
Water  Research,  Vol  4,  p  61-68, 1970. 4  fig,  2  tab,  5 
ref. 

Descriptors:  'Water  quality,  'Pulp  wastes,  'Rain- 
bow trout,  'Respiration,  'Fish  physiology,  Water 
pollution,  Salmonids,  Bioassay,  Water  pollution 
sources,  Toxicity,  Water  pollution  effects,  Bioin- 
dicators,  Aquatic  environment. 
Identifiers:  'Coho  salmon,  Oncorhynchus  spp., 
Saimo  spp. 

Procedural  variables,  such  as  water  temperature 
and  water  velocity,  in  the  buccal  cavity  technique 
for  measuring  the  cough  response  of  fish  to  kraft 
mill  effluents,  have  been  examined.  The  quantita- 
tive procedure  which  was  developed  can  measure 
the  threshold  concentration  level  at  which  ef- 
fluents produce  respiration  abnormalities  in  fish. 
The  elapsed  time  requirement  for  this  assay  is  the 


same  as  for  an  acute  bioassay.  Minimum  response 
concentrations,  for  neutralized  pulping  and 
bleaching  effluents  from  a  typical  modern  kraft 
pulp  mill,  were  1.1  and  4.0%  respectively.  The  na- 
ture of  aberrations  observed  in  the  respiration  of 
fish  exposed  separately  to  pulping  and  bleaching 
effluents  was  identical,  indicating  that  these  ef- 
fluents may  contain  similar  toxic  principles.  Cough 
response  observations  indicate  that  fish  acclimate 
to  sublethal  concentrations  of  kraft  effluents,  the 
time  required  for  acclimation  being  related  directly 
to  the  effluent  concentration.  (Svensson-Washing- 
ton) 
W72-10863 


EFFECTS  OF  METAL  CATIONS  AND  OTHER 

CHEMICALS  UPON  THE  IN  VITRO  ACTIVITY 

OF  TWO  ENZYMES  IN  THE  BLOOD  PLASMA 

OF    THE    WHITE    SUCKER,    CATOSTOMUS 

COMMERSONI  (LACEPEDE), 

National  Water  Quality  Lab.,  Duluth,  Minn. 

G.  M.  Christensen. 

Chemical-Biological  Interactions,  Vol  4,  p  351- 

361,  1971/72.  6  fig,  2  tab,  36  ref. 

Descriptors:  'Enzymes,  'Fish  physiology, 
•Metals,  'Heavy  metals,  'Water  chemistry. 
Biochemistry,  Toxicity,  Water  pollution  effects, 
Cations,  Inorganic  compounds,  Chlorides, 
Aquatic  environment,  Inhibition. 
Identifiers:  'Transition  metals,  'Enzyme  inhibi- 
tion, 'Metal  salts,  Glutamic  oxalacetic 
transaminase,  Lactic  dehydrogenase,  White 
suckers,  Catostomus  spp.,  Blood  plasma. 

Relative  changes  in  the  activity  of  glutamic  ox- 
alacetic transaminase  (GOT,  L-aspartate-2-ox- 
oglutarate  aminotransferase)  and  lactic 
dehydrogenase  (LDH,  L-lactate-NAD  ox- 
idoreductase)  in  blood  plasma  from  white  suckers 
were  determined  after  incubation  with  49  com- 
pounds, principally  inorganic  chlorides,  at  concen- 
trations of  the  ions  up  to  2  mg/ml  in  the  reaction 
mixture.  A  sequence  of  inhibitory  effect  was  ar- 
ranged for  each  enzyme.  Dose-response  curves 
were  qualitatively  similar  for  most  of  the  chemi- 
cals. GOT  was  most  sensitive  to  silver  and  mercu- 
ry, and  LDH  to  palladium  and  mercury.  Both  en- 
zymes are  highly  inhibited  by  metals  which  are 
highly  toxic  to  aquatic  animals.  Correlations  were 
studied  between  the  inhibitory  effect  and  certain 
physicochemical  properties  of  chemicals,  the  best 
being  found  between  the  inhibition  of  GOT  acd  the 
equilibrium  constants  of  metal  sulfides. 
(Svensson-Washington) 
W72-10866 


EFFECTS  OF  SALINITY,  TEMPERATURE, 
AND  DISSOLVED  OXYGEN  ON  EARLY 
DEVELOPMENT  OF  THE  PACIFIC  COD 
(GADUS  MACROCEPHALUS), 

Fisheries  Research  Board  of  Canada,  Nanaimo 

(British  Columbia). 

D.  F.  Alderdice,  and  C.  R.  Forrester. 

Journal    of    the    Fisheries    Research    Board    of 

Canada,  Vol  28,  No  6,  p  883-902,  1971.  14  fig,  8 

tab,  43  ref. 

Descriptors:  'Salinity,  'Water  properties,  'Water 
temperature,  'Dissolved  oxygen,  'Fish  eggs, 
Salinity  tolerance,  Biochemical  oxygen  demand, 
Incubation,  Fish  physiology,  Fish  populations. 
Hatching,  Aquatic  environment. 
Identifiers:  'Temperature  tolerance,  'Pacific  cod, 
'Gadus  spp.,  Fish  distribution,  Euryhaline,  Eu- 
ryoxic,  Stenothermal. 

Effects  of  various  combinations  of  levels  of  salini- 
ty, temperature,  and  dissolved  oxygen  on  incuba- 
tion of  Pacific  cod  eggs  were  investigated  in  the 
laboratory.  Quantitative  relationships  were  deter- 
mined, by  response  surface  analysis,  between  the 
environmental  variables,  and  four  criteria  used  to 
estimate  success  of  egg  development.  Distribution 
and  abundance  of  Pacific  cod  are  reviewed  in  light 
of  the  experimental  results.  Temperature  is  sug- 
gested to  be  of  major  importance  to  successful  egg 
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development  in  the  natural  environment;  the  tem- 
perature range  associated  with  reasonable  egg  via- 
bility and  incubation  success  is  estimated  to  ex- 
tend from  about  2.5  to  8.5  C.  The  distribution  of 
cod  in  the  spawning  season  appears  associated 
with  water  temperatures  between  2.5  and  8.5  C  in 
Asian  waters.  Near  the  southern  limit  of  cod  dis- 
tribution on  the  North  American  coast  the  follow- 
ing associations  are  suggested  in  relation  to  tem- 
peratures of  the  upper  mixed  layer  of  coastal 
waters  in  the  spawning  period:  limit  of  commercial 
abundance,  9  C;  extent  of  limited  commercial 
landings,  10  C;  limit  of  occurrence,  13.5  C. 
(Svensson- Washington) 
W72-10868 


COHERENT  OPTICAL  SPATIAL  FILTERING 
OF  DIATOMS  IN  WATER  POLLUTION  MONI- 
TORING, 

Virginia    Polytechnic     Inst,    and    State    Univ., 

Blacksburg. 

J.  Cairns,  Jr.,  K.  L.  Dickson,  G.  R.  Lanza,  S.  P. 

Almeida,  and  D.  Del  Balzo. 

Archiven  der  Mikrobiologie,  Vol  83,  p  141-146, 

1972. 4  fig,  6  ref. 

Descriptors:         'Methodology,        'Microscopy, 
'Analytical  techniques,  'Diatoms,  'Instrumenta- 
tion, 'Fourier  analysis,  'Optical  properties,  Fil- 
ters, Systematics,  Sampling,  Data  collections. 
Identifiers:  Diatom  identification,  Optical  filters. 

One  major  disadvantage  of  existing  aquatic  biolog- 
ical assessment  methodology  is  the  time  lag 
between  data  collection  and  its  subsequent  evalua- 
tion. Biological  assessment  methods  generally  de- 
mand extensive  professional  expertise  and  rela- 
tively long  time  periods  for  evaluation.  Thus, 
biological  assessment  approaches  directed  toward 
automation  and  rapid  evaluation  similar  to  those 
already  in  use  to  monitor  physical  and  chemical 
parameters  can  greatly  aid  in  reducing  data  feed- 
back time.  Consequently,  the  use  of  Fourier  trans- 
form coherent  optical  techniques  in  the  pattern 
recognition  of  microscopic  algae,  i.e.  diatoms,  is 
described.  The  results  of  the  construction  of  com- 
plex-valued filters  for  diatoms  and  their  usefulness 
in  algal  identification  are  presented.  Some  general 
applications  to  water  pollution  monitoring  and 
control  are  discussed.  (LeGore-Washington) 
W72-10869 


A  SYMPOSIUM  ON  THE  BIOLOGICAL  SIG- 
NIFICANCE OF  ESTUARIES. 

Sport  Fishing  Inst.,  Washington,  D.C. 

Report,  March  1971.  Ill  p,  53  fig,  9  tab,  76  ref. 
First  day  (February  13,  1970)  of  a  Coordinated 
Two-day  Conference  on  the  Uses  of  Estuaries. 
NSF  Grant  No.  H00070. 

Descriptors:  'Estuaries,  Water  resources  develop- 
ment, Salinity,  Sediments,  Phytoplankton, 
Aquatic  plants,  Zooplankton,  Benthos,  'Shellfish, 
'Striped  bass,  White  perch,  Commercial  fish. 
Sport  fish,  Crabs,  Water  pollution,  Oysters, 
Clams,  Water  quality,  Pulp  and  paper  industry. 
Pulp  wastes,  Water  pollution  sources,  Water  fowl, 
Dredging,  'Bays,  'Estuarine  environment, 
'Estuarine  fisheries,  Saline  water-freshwater  in- 
terfaces, Fish  reproduction,  Marsh  plants,  Water 
pollution  effects,  New  York,  Potomac  River, 
Rivers,  Columbia  River,  Washington,  Water 
supply,  Fisheries,  Future  planning  (Projected),  In- 
dustrial wastes,  Invertebrates,  Anadromous  fish, 
Chesapeake  Bay. 

Identifiers:  Life  cycles,  Port  Angeles  Harbor, 
Puget  Sound,  Raritan  Bay,  Shad,  Croaker,  Blue 
fish,  Blue  crab,  Sacramento,  'San  Joaquin  Estua- 
ry, Middle  Atlantic  states,  Coos  Bay,  Grays  Har- 
bor, Pulp  mills,  Bellingham  Bay,  Anacortes  Bay, 
Everett  Bay,  Kraft  process,  Susquehanna  River, 
Patuxent  River,  Rappahannock  River,  York  River, 
James  River,  Weakfish,  Scups,  Black  sea  bass, 
Summer  flounder,  King  whiting,  Mnemeopsis, 
Beroe,  Gammarus,  Neomysis,  Spartina,  Coelen- 
terates,  Macroinvertebrates. 


Using  the  concept  that  an  estuarine  zone  is  an  area 
of  ecological  transition  between  freshwater  and 
salt  water  as  well  as  an  environmental  system,  the 
1970  Sport  Fishing  Institute  Symposium  presented 
aspects  of  biological,  chemical,  and  geological 
mechanisms  along  with  present  and  projected  legal 
and  sociopolitical  influences  at  work  upon  estua- 
ries. Six  contributors  represented  University  De- 
partments of  Oceanography  and  Fisheries,  Biolog- 
ical Laboratories,  Research  Institutes,  and  the  U. 
S.  Department  of  the  Interior,  Bureaus  of  Com- 
mercial Fisheries,  Sport  Fisheries  and  Wildlife. 
Topics  were  as  follows:  'The  Biology  of  the  Estua- 
ry'; The  Texas  Water  Plan  and  Its  Effect  on  Estua- 
ries'; 'Striped  Bass  and  Water  Development  in  the 
Sacramento-San  Joaquin  Estuary';  'The  Biological 
Effects  of  Estuaries  on  Shellfish  of  the  Middle  At- 
lantic'; 'The  Effects  of  Pollution  on  Estuaries  of 
the  Northwest  Pacific  Coast';  and  'The  Sig- 
nificance of  an  Estuary  on  the  Biology  of  Aquatic 
Organisms  of  the  Middle  Atlantic  Region'. 
(Mackan-Battelle) 
W72- 10870 


AN  ANNOTATED  BIBLIOGRAPHY  OF  AT- 
TEMPTS TO  REAR  THE  LARVAE  OF  MARINE 
FISHES  IN  THE  LABORATORY, 

Scripps  Institution  of  Oceanography,   La  Jolla, 
Calif. 
R.C.May. 

For  sale  by  the  Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  Washing- 
ton.D.C.  20402  Price  $0.35.  NOAA  Technical  Re- 
port NMFS  SSRF-632,  August  1971.  24  p,  38  ref. 

Descriptors:  'Fish,  'Larvae,  'Bibliographies, 
Bioassay,  Marine  animals,  Aquaria,  'Water  tem- 
perature, Foods,  Food  habits.  Laboratory 
techniques,  Herrings,  Smelts,  Killifishes, 
Sticklebacks,  Drums,  Sculpins,  Mullets,  Silver- 
sides,  'Fish  food  organisms,  'Fish  diets. 
Identifiers:  Anchovies,  Flyingfishes,  Hokes, 
Tube-snouts,  Bluefishes,  Porgies,  Wrasses, 
Weavers,  Mackerels,  Tunas,  Gobies,  Scorpionf- 
ishes,  Rockfishes,  Greenlings,  Poachers,  Alliga- 
torfishes,  Combtooth  blennies,  Pricklebacks, 
Flounders,  Soles,  Puffers,  Anglers,  Cod,  Labora- 
tory techniques. 

This  annotated  bibliography  covers  38  citations  of 
literature  from  the  period  1878  to  1969.  All  fish 
species  studied  in  these  attempts  are  listed  in  an 
appendix.  The  types  of  food  used  in  the  attempts 
are  listed  in  a  second  appendix.  An  annotation 
with  each  entry  in  the  bibliography  provides  infor- 
mation on  the  fish  studied,  foods  used,  type  of 
container,  water  temperature,  maximum  time 
kept,  maximum  length  reached  by  larvae,  the  sur- 
vival rate,  and  additional  remarks.  (Mortland-Bat- 
telle) 
W72-10873 


GREAT   LAKES   ALGAE   MONITORING   PRO- 
GRAM, 1969. 

Michigan  Water  Resources  Commission,  Lansing. 
Dept.  of  Natural  Resources. 
For  primary  bibliographic  entry  see  Field  05A. 
W  72- 10875 


TOXICITY  AND  DISTRIBUTION  OF  AROCLOR 
1254  IN  THE  PINK  SHRIMP  PENAEUS 
DUORARUM, 

Environmental  Protection  Agency,  Gulf  Breeze, 

Fla.  Gulf  Breeze  Lab. 

D.  R.  Nimmo,  R.  R.  Blackman,  A.  J.  Wilson,  Jr., 

and  J.  Forester. 

Marine    Biology,    Vol    11,    No    3,    p    191-197, 

November  1971.  5  fig, 4  tab,  lOref. 

Descriptors:  'Polychlorinated  biphenyls,  'Pink 
shrimp,  'Pesticide  toxicity.  Crustaceans,  Pesticide 
residues,  Bioassay,  Absorption,  Estuaries,  Water 
pollution  effects,  Shellfish,  'Florida,  Estuarine 
environment,  Rivers,  DDT,  'Path  of  pollutants, 
Salinity,  Bays. 

Identifiers:  'Aroclor  1254,  Penaeus  duorarum,  Ac- 
cumulation,   Escambia    River,    Mugil    cephalus, 


Penaeus  setiferus,  Penaeus  aztecus,  Brown 
shrimp,  White  shrimp,  PCB,  'Escambia  Bay, 
Leiostomus  xanthurus,  Atlantic  croaker, 
Micropogon  undulatus,  Macroinvertebrates, 
Biological  magnification. 

The  significance  of  the  pollution  of  Escambia  Bay 
(Florida)  and  its  contiguous  waters  by  the  PCB, 
Aroclor  1254,  was  assessed  by  establishing  toxici- 
ty levels,  determining  routes  of  entry,  and  in- 
vestigating its  movement  and  distribution  in  vari- 
ous tissues  of  shrimp  under  controlled  laboratory 
conditions.  Acute  toxicity  tests  showed  that 
Aroclor  1254  was  about  one  tenth  as  toxic  to  ju- 
venile pink  shrimp  (Penaeus  duorarum)  as  DDT.  In 
chronic  flowing-water  bioassays,  a  concentration 
of  0.94  ppb  killed  51  percent  of  the  juveniles  within 
15  days.  The  juveniles  were  more  sensitive  to  the 
chemical  than  the  adults;  exposure  to  3.5  ppb  for 
35  days  resulted  in  50  percent  mortality  in  a  group 
of  adults.  Measurements  of  pesticide  uptake  from 
water  by  adult  pink  shrimp  and  translocation  to  the 
hepatopancreas,  whole  body,  and  abdominal 
muscle  revealed  that  accumulation  was  linear  with 
time  in  the  first  two  areas,  with  a  plateau  being 
reached  in  the  muscle  within  two  days.  Shrimp  ob- 
tained the  contaminant  from  water  and  food  and 
concentrated  it  to  510.0  ppm  in  the  hepatopan- 
creas. Field  studies  in  Escambia  Bay  showed  that 
salinity  was  a  factor  which  regulated  the  amount 
of  Aroclor  in  the  body.  The  brown  shrimp, 
Penaeusaztecus,  from  upper  Escambia  Bay,  salini- 
ty 1 .0  percent,  had  the  highest  residues  (1 32.0  ppm 
in  the  hepatopancreas).  The  highest  residue  in  the 
pink  shrimp  captured  in  Pensacola  Bay  was  15.0 
ppm.  (Holoman-Battelle) 
W72-10876 


EFFECTS  OF  DIELDRIN  IN  SEAWATER  ON 
THE  DEVELOPMENT  OF  TWO  SPECIES  OF 
CRAB  LARVAE,  LEPTODIUS  FLORIDANUS 
AND  PANOPEUS  HERBSTII, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Zoology. 
C.  E.  Epifanio. 

Marine  Biology,  Vol  11,  No  4,  p  356-362, 
December  1971 . 2  fig,  7  tab,  22  ref. 

Descriptors:  'Dieldrin,  'Pesticide  toxicity,  Sea 
water,  'Crabs,  Organic  pesticides,  Toxicity,  Gas 
chromatography,  Crustaceans,  'Larval  growth 
stage,  Data  analysis,  Bioassay,  Solvents, 
Chlorinated  hydrocarbon  pesticides. 
Identifiers:  'Leptodius  floridanus,  'Panopeus 
herbstii,  Macroinvertebrates,  Data  interpretation, 
Acetone,  Polyethylene  glycol. 

Experiments  were  conducted  to  determine:  (1)  the 
effect  of  1  ppb  dieldrin  in  sea  water  on  develop- 
ment of  four  larval  stages  of  Leptodius  floridanus, 
and  (2)  the  effect  of  various  concentrations  (1,5, 
10,  50  ppb)  of  dieldrin  on  development  of  Lep- 
todius floridanus  and  Panopeus  herbstii  from 
hatching  to  the  first  crab  stage.  The  larvae  were 
reared  in  finger  bowls,  88  mm  in  diameter  with  10 
larvae  per  bowl.  The  various  concentrations  of 
pesticide  were  prepared  by  first  dissolving  the 
dieldrin  in  acetone  or  polyethylene  glycol  400  and 
diluting  with  sea  water.  Preliminary  tests  were  run 
to  assure  that  the  solvents  were  not  toxic  to  the 
larvae.  The  larvae  of  neither  species  were  able  to 
complete  their  development  at  10  ppb  dieldrin  or 
higher  in  sea  water.  Groups  of  L.  floridanus  larvae 
reared  in  1  ppb  dieldrin  in  sea  water  had  a  1 5  to  27 
percent  higher  mortality  during  development  to 
the  post-larval  stage  than  the  controls.  The  highest 
mortality  occurred  during  the  first  zoeal  stage.  The 
survival  of  L.  floridanus  larvae  was  not  affected 
by  0.5  ppb  dieldrin  in  sea  water.  The  survival  of  P., 
herbstii  larvae  to  the  first  crab  stage  was  not  af- 
fected by  1  ppb  dieldrin  in  sea  water.  (Snyder-Bat- 
telle) 
W72-10877 


NUMBER  OF  EGGS  AND  YOUNG  PRODUCED 
BY  ZEBRAFISHES  (BRACHYDANIO  RERIO, 
HAM.-BUCH.)   SPAWNING    IN    WATER    CON- 
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TAINING  SMALL  AMOUNTS  OF  PHENYL- 
MERCURIC ACETATE, 

Uppsala  Univ.  (Sweden).  Inst,  of  Zoophysiology. 
J.  E.  Kihlstrom,  C.  Lundberg,  and  L.  Hulth. 
Environmental  Research,  Vol.  4,  No.  4,  p  355-359, 
October  1 971 .  1  fig,  2  tab,  22  ref . 

Descriptors:  *Fish  eggs,  'Fish  reproduction, 
•Spawning,  Fish,  Water  pollution  effects.  Toxici- 
ty, Bioassay,  Analytical  techniques,  Mercury, 
Heavy  metals. 

Identifiers:  'Phenylmercuric  acetate,  'Zebra- 
fishes,  Brachydanio  rerio,  Organomercury  com- 
pounds. 

The  number  of  eggs  laid  and  their  frequency  of 
hatching  have  been  studied  in  the  zebrafish 
(Brachydanio  rerio)  before  and  after  the  addition 
of  phenylmercuric  acetate  to  water.  The  number 
of  eggs  laid  decreased  significantly  in  water  con- 
taining 1  ng  or  more  of  phenylmercuric  acetate  per 
gram  of  water.  A  probit  analysis  showed  that  the 
median  effective  dose  (ED  sub  50)  was  2.2  ng/g  of 
water.  The  reproductive  capacity  of  the  animals, 
however,  was  diminished  at  even  lower  concentra- 
tions. The  frequency  of  hatching  was  diminished 
in  eggs  spawned  in  water  containing  0.2  and  1  ng 
phenylmercuric  acetate  per  gram  of  water. 
(Holoman-Battelle) 
W72-10879 


PCB  AND  P.P'-DDE  IN  EGGS  OF  COR- 
MORANTS, GULLS,  AND  DUCKS  FROM  THE 
BAY  OF  FUNDY, CANADA, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10882 


RECENT  DEVELOPMENTS  IN  THE  MEASURE- 
MENT OF  THE  RESPONSE  OF  PLANKTON 
AND  PERIPHYTON  TO  CHANGES  IN  THEIR 
ENVIRONMENT, 

National  Environmental  Research  Center,  Cincin- 
nati, Ohio.  Analytical  Quality  Control  Lab. 
For  primary  bibliographic  entry  see  Field  05 A. 
W72-10883 


THE  EFFECTS  OF  TECHNICAL  CHLORDANE 
ON  ENERGY  METABOLISM  OF  BACILLUS 
SUBTILLIS, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 
Biochemistry;    and    University    Coll.    of   Wales, 
Aberystwyth.  Dept.  of  Agricultural  Biochemistry. 
R.  Widdus,  P.  W.  Trudgill,  and  M.  J.  Maliszewski. 
Journal  of  General  Microbiology,  Vol.  69,  No.  1,  p 
15-22,  November  1971.  3  fig,  2  tab,  34  ref. 

Descriptors:     'Pesticide    toxicity,     'Chlorinated 
hydrocarbon    pesticides,    'Metabolism,    Respira- 
tion, 'Enzymes,  Inhibition,  Oxidation,  'Toxicity. 
Identifiers:  'Chlordane,  'Bacillus  subtilis,  Elec- 
tron transport. 

When  crude  membrane  preparations  from  broth- 
grown  Bacillus  subtilis  (ATCC  9372)  were  incu- 
bated with  20  ppm  technical  chlordane,  inhibition 
of  NADH  oxidase  reached  45  percent  in  only  3 
min.  and  75  percent  after  1  h.  Maximum  inhibiton 
was  obtained  at  this  concentration  of  chlordane. 
NADH:  acceptor,  oxicoreductase  (EC  1.6.99.-)  of 
membrane  preparations  was  insensitive  to  20  ppm 
chlordane.  Disruption  of  the  remainder  of  the  elec- 
tron-transport chain  appeared  to  be  general  though 
more  severe  in  the  region  between  NADH 
dehydrogenase  and  cytochrome  c.  A  generalized 
assay  for  ATPases  revealed  no  sensitivity  to  chlor- 
dane over  a  concentration  range  20  to  100  ppm  and 
a  preincubation  period  of  1  h.  The  inhibition  of 
TCA  cycle  enzymes  observed,  subsequent  to  the 
incubation  of  high-speed  supernatant  fluid  with  20 
ppm  chlordane,  extended  the  range  of  chlordane 
sensitive  phenomena  to  enzymes  other  than  those 
that  are  membrane  bound.  (See  also  W72-10885) 
(Mackan-Battelle) 
W72- 10884 


THE  EFFECTS  OF  TECHNICAL  CHLORDANE 
ON  GROWTH  AND  ENERGY  METABOLSIM 
OF  STREPTOCOCCUS  FAECALIS  AND 
MYCOBACTERIUM  PHLEI:  A  COMPARISON 
WITH  BACILIUS  SUBTILLIS, 
University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 
Biochemistry;  and  University  Coll.  of  Wales, 
Aberystwyth.  Dept.  of  Agricultural  Biochemistry. 
R.  Widdus,  P.  W.  Trudgill,  and  D.  C.  Turnell. 
Journal  of  General  Microbiology,  Vol.  69,  No.  1,  p 
23-31 ,  November  1971.  3  fig,  4  tab,  24  ref. 

Descriptors:  'Pesticides,  'Chemical  oxidation, 
Cultures,  'Metabolism,  Fermentation,  Bioassay, 
Growth  rates,  Enzymes,  Enteric  bacteria, 
Pathogenic  bacteria,  'Chlorinated  hydrocarbon 
pesticides,  Pesticide  toxicity,  Incubation, 
Streptococcus. 

Identifiers:  'Streptococcus  faecalis,  'Bacillus 
subtilis,  'Chlordane,  'Mycobacterium  phlei, 
'Phosphorylation,  Electron  transport.  Culture 
media. 

Extracts  of  Mycobacterium  phlei  were  used  to 
study  the  importance  of  oxidative  phosphorylation 
as  a  chlordane -sensitive  metabolic  activity,  and  to 
study  the  effect  of  chlordane  on  the  TCA  cycle 
and  electron  transport  system.  Cultures  of 
Streptococcus  faecalis  and  M.  phlei  were  aerobi- 
cally  incubated  at  37  C  under  static  conditions  or 
on  a  shaker  operating  at  200  rev/min.  Anaerobic 
conditions  were  achieved  by  passing  oxygen-free 
nitrogen  through  the  medium.  After  addition  of 
chlordane,  oxygen  consumption,  adenosine 
triphosphatase  activity,  protein  content,  and  other 
factors  were  analyzed  either  by  conventional 
methods  or  autotitration.  Results  indicated  that 
technical  chlordane  completely  inhibited  the 
growth  of  M.  phlei  and  Bacillus  subtilis  and  par- 
tially inhibited  oxidation  of  NADH  and  oxidative 
phosphorylation  at  concentrations  equal  to  or 
greater  than  the  minimum  levels  required  to 
completely  inhibit  growth.  S.  faecalis  was  relative- 
ly insensitive  to  technical  chlordane.  (See  also 
W72-10884)  (Snyder-Battelle) 
W72-10885 


PRELIMINARY  INVESTIGATIONS  OF 

PETROLEUM  SPILLAGE,         HAINES-FAI- 

RBANKS  MILITARY  PIPELINE,  ALASKA, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  N.H.  Earth  Sciences  Div. 

W.  E.  Rickard,  and  F.  Deneke. 

Army  Cold  Regions  Research  and  Engineering 

Lab  Special  Report  170,  April  1972.  23  p,  24  fig,  4 

tab. 

Descriptors:  'Oil  spills,  'Pipelines,  'Water  pollu- 
tion sources,  'Alaska,  'Cold  regions,  Environ- 
mental effects,  Ecology,  Vegetation  regrowth,  Oil 
industry. 

The  effect  of  various  petroleum  products  on  arctic 
and  subarctic  environments  is  described  through 
past  fuel  spills  along  the  Haines  to  Fairbanks  mili- 
tary pipeline.  Since  the  incorporation  of  the 
pipeline  in  1956  there  have  been  40  reported  rup- 
tures in  the  8-in. -diameter  pipe  that  traverses  626 
surface  miles.  In  the  spring  of  1956  it  was  necessa- 
ry to  remove  ice  from  the  pipe  at  26  locations.  The 
ice  resulted  from  water  left  in  the  line  during 
hydrostatic  testing.  Portions  of  the  line  had  JP-4 
jet  fuel  in  them  at  this  time,  and  when  the  line  was 
cut  large  amounts  of  fuel  flowed  out  over  the  soil 
surface.  Little  new  vegetation  has  grown  in  these 
areas.  Currently  vegetative  growth  is  located  in 
small  drainage  areas  where  sufficient  leaching  of 
the  fuel  has  occurred.  Considerable  new  growth 
has  occurred  in  one  area  where  fire  had  removed 
the  overlying  material  prior  to  fuel  spillage.  Similar 
results  are  evidenced  in  more  recent  arctic  diesel 
fuel  spills  resulting  from  bullet  holes  and  corro- 
sion. New  vegetative  growth  is  mostly  restricted  to 
drainage  patterns  subjected  to  sufficient  leaching. 
(Woodard-USGS) 
W 72- 10909 


EFFECT  OF  PESTICIDES  ON  DEVELOPMENT 
AND  QUANTITY  OF  PROGENY  OF  SOME 
CLADOCERA,  (IN  RUSSIAN), 

Akademiya      Nauk       URSR,       Kiev.       Instytut 
Hidrobiologii. 
E.  P.  Shcherban'. 

Gidrobiol  Zh.  Vol  6,  No  6,  p  101-105.  1970.  Illus. 
Identifiers:  Atrazine,  Ceriodaphnia  quadrangula, 
•Cladocera,  Daphnia  magna,  Development,  Diu- 
ron,  Herbicides,  Moina  macrocopa,  'Pesticides, 
Progeny,  Quantity,  Scapholeberis  mucronata, 
'Water  pollution  effects. 

Embryonal  and  postembryonal  development  was 
inhibited  in  Scapholeberis  mucronata  with  diuron 
and  atrazine  in  doses  of  0.05-0.25  mg/l  and  I  mg/1, 
respectively.  Diuron  inhibited  development  in 
both  phases  in  Moina  macrocopa  and  Daphnia 
magna.  Atrazine  affected  the  embryonal  develop- 
ment of  Ceriodaphnia  quadrangula.  The  intensity 
of  reproduction  was  disturbed  to  a  greater  degree 
than  animal  development.  The  period  of  maturing, 
the  interval  between  broods,  the  number  of  broods 
and  the  number  of  young  in  each  were  affected. 
Atrazine  was  less  poisonous  than  diuron  and 
caused  substantially  less  decrease  in  potential 
production.  It  had  a  stimulating  effect  on  potential 
production  in  M.  macrocopa  compared  to  the  con- 
trol. Experiments  with  S.  mucronata  and  diuron  in 
concentrations  of  0.025,  0.15,  0.1  and  0.05  mg/1 
showed  that  the  breeding  capacity  decreased  as 
the  concentration  increased.  Atrazine  and  diuron 
affected  most  the  productive  capacities  of  S. 
mucronata. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-10923 


POLLUTION  OF  THE  MOJI-GUACU  RIVER:  I. 

PROBLEMS     CAUSED     BY    THE     BACTERIA 

SPHAEROTILUS  NATANS,  (IN  PORTUGUESE), 

Estacao  Experimental  de  Biologia  e  Piscicultura, 

Pirassununga  (Brazil). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10938 


MARINE  MICROBIOLOGICAL  STUDIES  OF 
MANGROVE  SWAMPS  OF  KILLAI 

BACKWATERS, 

Tamil  Nadu  Government  Fisheries  Research  Sta- 
tion, Porto  Novo  (India). 
V.  Venkatesan,  and  V.  D.  Ramamurthy. 
J  Oceanogr  Soc  Jap,  Vol  27,  No  2,  p  51-55,  1971, 
Map. 

Identifiers:  'Aquatic  microorganisms, 

Aeromonas,  Gallionella,  India,  Killai  backwaters, 
Leptothrix,  'Mangrove  swamps,  Mollusks, 
Vibrio. 

The  bacterial  populations  of  mangrove  swamps  of 
killai  backwaters  (11  deg  21  min-  11  deg  29  min  N, 
79  deg  46  min  -  79  deg  50  min  E,  South  India)  were 
studied  during  Aug.  1968  (pre  monsoon  period) 
and  Dec.  (post  monsoon  period).  The  presence  of 
these  groups  such  as  agar  digesters,  algin 
digesters,  cellulose  digesters,  sulfate  reducers, 
etc.,  brings  about  transformation  of  organic  matter 
in  the  mangrove  swamps.  The  presence  of 
denitrifiers  in  mangrove  swamps  and  in  associa- 
tion with  the  molluscs  may  bring  about  the 
precipitation  of  CaC03  by  removing  the  acid  radi- 
cals such  as  sulfate  and  nitrite,  increasing  alkalini- 
ty. The  luminiscent  bacteria  such  as  Vibrio  and 
Aeromonas  and  the  iron  bacteria  like  Leptothrix 
sp.  and  Gallionella  sp.  were  isolated. -Copyright 
1972,  Biological  Abstracts,  Inc. 
W72- 10941 


REGULAR  FORMATION  PATTERNS  OF  TRE- 

MATODES  OF  BENTHIC  INVERTEBRATES  IN 

THE       RESERVOIRS      OF      THE      DNIEPER 

CASCADE  (IN  RUSSIAN), 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10942 
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ON  THE  PARASITOLOGICAL  SITUATION  IN 
THE  POND  FARMS  ON  THE  CARPATHIAN 
DISTRICT, 

Zooveterynarnyi  Instytut,  Lvov  (USSR). 

V.  M.  Ivasik,  N.  J.  Feduscak,  and  K.  I. 

Maslennikova. 

Z  Fisch  Hilfswiss,  Vol  18,  No  (3/4),  p  299-306, 

1970,  English  summary. 

Identifiers:    Argulus   foliaceus,    Bothriocephalus 

gowkongensis,   Branchiomyces   sanguinis,   Carp, 

'Carpathian,   USSR,   Chilodonella   cyprini,   Dae- 

tylogyrus  vastator,  Farms,  Ichthyophthirius  mul- 

tifiliis,  Khawia  sinensis,  'Parasites,  'Ponds,  *Fau- 


The  parasitic  fauna  of  trout,  carp,  Amur  carp  x 
carp  hybrids,  and  the  herbivorous  fish  from  the 
trout  and  carp  pond  farms  of  the  Carpathian  dis- 
trict was  investigated.  Eight  parasitic  species  were 
found  with  trout,  26  with  carp,  and  16  with  the  her- 
bivorous fish.  Due  to  some  peculiarities  of  the  cli- 
matic conditions  and  the  water  supply  as  well  as  to 
the  introduction  of  the  Amur  carp  x  carp  hybrids 
the  parasite  infestation  of  the  fish  in  the  ponds  of 
the  Carpathian  foothills  and  in  the  Transcarpathi- 
an  regions  was  considerably  below  that  of  other 
pond  farms.  The  parasites  of  highest  pathogenicity 
include  Ichthyophthirius  multifiliis,  Chilodonella 
cyprini,  Dactylogyrus  vastator,  Khawia  sinensis, 
Bothriocephalus  gowkongensis,  Argulus 

foliaceus,  Branchiomyces  sanguinis.  Steps  to  con- 
trol these  parasites  are  indicated. -Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-10944 


RADIOECOLOGY  APPLIED  TO  THE  PROTEC- 
TION OF  MAN  AND  HIS  ENVIRONMENT 
(SUMMARY). 

European  Communities,  Luxembourg.  Commis- 
sion. 

For  primary  bibliographic  entry  see  Field  OSB. 
W72- 10946 


TRITIUM  SECRETION  INTO  COW'S  MILK 
AFTER  ADMINISTRATION  OF  ORGANI- 
CALLY BOUND  TRITIUM  AND  OF  TRITIATED 
WATER, 

Agricultural    Univ.,    Wageningen    (Netherlands); 

and  Centre  d'Etude  de  l'Energie  Nucleaire,  Mol 

(Belgium). 

For  primary  bibliographic  entry  see  Field  05B. 

W72- 10952 


RADIOECOLOGY  AND  CHEMOECOLOGY  IN 
THE  SERVICE  OF  THE  PROTECTION  OF  NA- 
TURE, 

Institute    of    Biology    of    the    Southern    Seas, 

Sevastopol  (USSR). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10955 


ZINC  AND  COBALT  UPTAKE  BY  THE  BROWN 

SEAWEED  FUCUS  SPIRALIS  (L.), 

Reactor  Centrum  Nederland,  Petten. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10957 


THE  EFFECTS  OF  SUBLETHAL  AMOUNTS  OF 
CADMIUM  AND  MERCURY  ON  THE 
METABOLISM  OF  ZINC-65  BY  FRESHWATER 
FISH, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Center. 
For  primary  bibliographic  entry  see  Field  OSB. 
W72- 10960 


PHYSIOLOGICAL  EFFECT  OF  SUBLETHAL 
DOSES  OF  METALLIC  POLLUTANTS  AND  DE- 
TERGENTS ON  FISH  IN  SOFT  WATER: 
MODIFICATION  OF  CALCIUM  EXCHANGE, 
(EFFET  PHYSIOLOGIQUE  DE  DOSES 
SUBLETHALES  DE  POLLUANTS  METAL- 
LIQUES  ET  DE  DETERGENTS  SUR  LE  POISS 


ION  D'EAU  DOUCE:  MODIFICATION  DU 
TAUX  D'ECHANGE  DE  CALCIUM  A  PARTIR 
DEL'EAU), 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Joint  Nuclear  Research  Centre. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10968 


UPTAKE  OF  CS-137  AND  CO-60  BY  MARINE 
FISH  (PLEURONECTES  PLATESSA  L.,  CAL- 
LIONYMUS  LYRA  L.,  AND  TRACHINUS 
VIPERA  CUV.),  (OBSERVATIONS  SUR  LA 
CONTAMINATION  EXPERIMENTALE  DE 
TROIS  ES  PECES  DE  POISSONS  MARINS 
PLEURONECTES  PLATESSA  L  .,  CAL- 
LIONYMUS  LYRA  L.,  ET  TRACHINUS  VIPERA 
CUV.,  PAR  LE  CAESIUM  137  ET  LE  COBALT 
60), 

Commissariat  a  l'Energie  Atomique,   Cherbourg 
(France).  Centre  de  la  Hague. 
For  primary  bibliographic  entry  see  Field  05B . 
W72- 10969 


TRACE  METALS  IN  (SURFACE)  WATERS, 
(METALLSPUREN  IM  WASSER  --  IHRE  HER- 
KUNFT,  WIRKUNG  UND  VERBREITUNG), 

Stadtwerke    Wiesbaden    A.G.    (West   Germany). 

Laboratories. 

For  primary  bibliographic  entry  see  Field  05A. 

W72- 10975 


QUANTITATIVE  CHARACTERISTICS  OF  THE 
MEANS  OF  PENETRATION  OF  SR-90  INTO 
THE  BODIES  OF  GASTROPOD  MOLLUSKS, 

V.  M.  B.  Nyanishkene,  and  G.  G.  Polikarpov. 
Available  from  NTIS  as  AEC-tr-7225,  $3.00  in 
paper  copy,  $0.95  microfiche.  Radiobiology,  Vol. 
10,  No.  6,  p.  198-202, 1970.  3  tab,  5  ref.  Translation 
from  Radiobiologiya,  Vol.  10,  p.  928-930, 1970. 

Descriptors:  'Strontium  radioisotopes,  'Absorp- 
tion, 'Snails,  Gastropods,  Path  of  pollutants, 
Nuclear  wastes,  Water  pollution  effects,  Food 
chains,  Public  health,  Aquatic  life,  Aquatic  algae, 
Calcium,  Radioactivity  effects. 

Food-intake  and  absorption-from-water  pathways 
of  Sr-90  uptake  were  compared  in  about  one- 
month  experiments.  Both  the  snails  and  their  food 
organisms  (Elodea)  were  kept  in  water  containing 
10  microCi/liter  of  Sr-90  and  50  mg/liter  of  Ca.  Ex- 
periments were  conducted  in  the  spring,  summer, 
and  autumn  periods  under  laboratory  conditions  in 
two  repetitions  and  four  variations.  In  variation  I 
the  snails  were  kept  in  water  without  Sr-90  and 
were  fed  Elodea  that  had  accumulated  Sr-90;  in 
variation  II  they  were  kept  in  water  with  Sr-90  and 
were  fed  Elodea  that  had  accumulated  Sr-90;  in 
variation  III  they  were  kept  in  water  with  Sr-90 
and  were  fed  Elodea  that  did  not  contain  Sr-90;  in 
variation  IV  they  were  kept  in  water  with  Sr-90 
without  feeding.  Uptake  from  the  water  was  one 
(for  the  flesh)  and  two  (for  the  shell)  orders  of 
magnitude  greater  than  from  food.  (Bopp-ORNL) 
W72- 10978 


PROJECT  RULISON  -  FINAL  OPERATIONAL 
RADIOACTIVITY  REPORT  -  PRODUCTION 
TESTS, 

Nevada  Operations  Office  (AEC),  Las  Vegas. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10981 


FRESHWATER  FOOD  HABITS  OF  SAL- 
VELINUS  MALMA  (WALBAUM)  ON  AMCHIT- 
KA  ISLAND, 

Utah    State    Univ.,    Logan.    Dept.    of    Wildlife 

Resources. 

J.  F.  Palmisano. 

Available  from  NTIS  as  TID-25897,  $3.00  in  paper 

copy,  $0.95  microfiche.  M.  S.  Thesis,  Report  No. 

TID-25897,  1971 .  76  p,  2  fig,  25  tab,  34  ref.  AT  (26- 

D-171. 


Descriptors:  'Anadromous  fish,  'Fish  diets, 
'Alaska,  Fish  populations,  Sticklebacks,  Sculpins, 
Salmon,  Aquatic  habitats,  Sites,  Nuclear  explo- 
sions, Environmental  effects,  Ecology,  Forecast- 
ing, Baseline  studies,  Dominant  organisms. 
Identifiers:  Dolly  Varden. 

Changes  in  food  habits  with  habitat  (stream  versus 
lake),  fish  size,  time  of  day,  season,  and  sexual 
development  are  described.  Comparison  is  made 
with  the  threespine  stickleback,  Aleutian  sculpin 
and  silver  salmon  smolts  feeding  in  the  same  area. 
(Bopp-ORNL) 
W72-10983 


EFFECTS  OF  TRITIATED  WATER  ON  THE 
EMBRYONIC  DEVELOPMENT  OF  THE 
THREE-SPINE  STICKLEBACK, 

GASTEROSTEUS  ACULEATUS  LINNAEUS, 

Washington  Univ.,  Seattle.  Fisheries  Research 
Inst. 

S.J.  Walden. 

Available  from  NTIS  as  NVO-269-12,  $3.00  in 
paper  copy,  $0.95  microfiche.  Report  No.  NVO- 
269-12,  May  1971. 13  p,  2  fig,  1  tab,  10  ref. 

Descriptors:  'Tritium,  'Absorption,  'Hatching, 
'Sticklebacks,  Radioactivity  effects,  Oxygen 
requirements,  Carbon  dioxide,  Cytological  stu- 
dies, Radiosensitivity,  Embryonic  growth  stage. 
Aquaria. 

No  morphological  anomalies  other  than  a  reduc- 
tion in  eye  diameter  were  observed  by  hatching  in 
lake  water  containing  2  milliCi/ml  of  tritiated 
water.  Modification  of  the  apparatus  may  be 
required  for  hatching  a  species  less  tolerant  to  low 
oxygen  levels  and  high  carbon  dioxide.  (Bopp- 
ORNL) 
W72- 10984 


THE  LOW-TEMPERATURE  THRESHOLD  FOR 
PINK  SALMON  EGGS  IN  RELATION  TO  A 
PROPOSED  HYDROELECTRIC  INSTALLA- 
TION, 

National  Marine  Fisheries  Service,   Auke   Bay, 

Alaska.  Auke  Bay  Fisheries  Lab. 

J.  E.  Bailey,  and  D.  R.  Evans. 

US  Fish  Wildl  Serv  Fish  Bull.  Vol  69,  No  3,  p  587- 

593,  1971.  Ulus. 

Identifiers:  'Fish  eggs,  'Hydroelectric  plants,  On- 

corhynchus    gorbuscha,    'Pink    salmon,    'Water 

temperature,  Threshold,  'Thermal  pollution. 

A  proposed  hydroelectric  installation  in  southeast- 
ern Alaska  would  alter  the  seasonal  pattern  ol 
stream  temperatures  and  pose  a  threat  to  the  natu- 
ral production  of  pink  salmon,  Oncorhynchus  gor- 
buscha. Analysis  of  experiments  reported  in  the 
literature  indicated  that  such  an  installation  might 
lower  stream  temperatures  below  the  thresholc 
normal  for  the  embryonic  development  of  pink  sal 
mon.  Experiments  with  pink  salmon  eggs  incu 
bated  in  refrigerated  water  showed  that  the  egg: 
required  initial  temperatures  above  4.5C  for  nor 
mal  embryonic  development.  An  increase  in  mor 
talities  and  in  alevins  with  spinal  deformities  oc 
curred  when  initial  incubation  temperatures  wen 
4.5C  and  lower;  initial  incubation  at  2C  resulted  ii 
complete  mortality.  The  proposed  hydroelectrit 
installation  could  result  in  temperatures  as  low  a 
4.5C  during  spawning  and  initial  incubation  am 
could  therefore  be  expected  to  cause  an  increas 
in    mortality    and    the    occurrence    of    deforme 
alevins.  The  low  temperature  would  be  followe 
by  higher  than  normal  winter  incubation  tempera 
lures,  which  would  have  an  unknown  effect  on  th 
time  of  emergence  of  fry.  A  tunnel  intake  designe 
to  draw  water  of  a  desirable  temperature  on  dc 
mand  would  be  required  to  protect  salmon.-Cop) 
right  1972,  Biological  Abstracts,  Inc. 
W72- 10987 


HYDROBIOLOGICAL  NOTES  IN  SHIMOKIT 
PENINSULA,    WITH    SPECIAL    REGARD    T 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution— Group  5C 


THE  PLANKTON   AND  FISH  DISTRIBUTION, 

(IN  JAPANESE), 

Yamagata  Univ.  (Japan).  Dept.  of  Biology. 
G.  Yamamoto,  T.  Kashimura,  S.  Yoshida,  and  T. 
Sekino. 

Jap  J  Ecol.  Vol  19,  No  6,  p  246-254.  1969.  Illus.  En- 
glish summary. 

Identifiers:  Asellus,  Distribution,  Fish, 
Hyalotheca,  'Hydrobiology,  Insects,  Japan,  Lar- 
vae, Leptodictyum  riparium,  Macrocyclops, 
Onchorhynchus  masou,  Pediastrum,  Peninsulas, 
Plankton,  'Shimokita  Peninsula  (Japan), 
Tribolodon  hakonensis. 

A  hydrobiological  survey  was  carried  out  in  2 
lakes  in  the  Shimokita  lake  group,  Lake  Usori-ko 
and  River  Ohata  in  the  Shimokita  Peninsula  at  the 
northernmost  part  of  Honshu,  Japan.  Lakes 
Akagawanuma,  Tate-numa  and  Caldera  Usori-ko 
are,  respectively,  eutrophic,  dystrophic  and 
acidotrophic.  Their  planktological  characteristics 
correspond  to  their  limnological  designations.  The 
phytoplankton  are  rich  in  Lakelet  Akagawa-numa. 
In  Lake  Tate-numa  the  phyto-  and  zooplankton 
are  poor  not  only  quantitatively,  but  qualitatively, 
and  some  species  of  Chlorophyceae  are  charac- 
teristic to  the  moor.  Pediastrum  or  Hyalotheca  are 
dominant.  Lake  Usori-ko  contains  strong  acid 
water  due  to  sulphuric  acid  ion.  The  phytoplank- 
ton is  scanty  but  zooplankton  are  abundant.  The 
lake  bottom  is  covered  almost  by  the  water  moss 
Leptodictyum  riparium,  which  plays  an  important 
role  in  basic  biotic  production.  Only  1  fish  species, 
Tribolodon  hakonensis,  inhabits  the  lake  and  feeds 
on  Asellus,  insect  larvae  and  Macrocyclops.  River 
Ohata  shows  no  pollution.  Twenty-four  spp.  and  2 
ecotypes  of  fish  inhabit  the  river.  'Suginoko'  an 
ecotype  of  the  land-locked  cherry  salmon  Onchor- 
hyncus  masou,  is  found  throughout  the  year  in  the 
upper  water  area. -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10989 


POND-TROUTS  AS  CARRIERS  OF  CLOSTRIDI- 
UM BOTULINUM  AND  CAUSE  OF  BOTULISM: 
I.  CLOSTRIDIUM  BOTULINUM  TYPE  E  AND 
FISH-BOTULISM, 

Tieraerztlichen  Hochschule,  Hanover  (West  Ger- 
many). Institut  Tieraerztliche  LebensmitteLkunde 
Fleischygiene. 

R.  Bach,  and  G.  Mueller-Prasuhn. 
Arch  Lebensmittel-Hyg.  Vol  22,  No  3,  p  64-68. 
1971. 

Identifiers:  'Botulism,  Carriers,  Clostridium  botu- 
linum,  Culture,  Fish,  Fluorescence,  Microscopy, 
Neutralization,  Toxin,  *Trout,  'Public  health. 

C.  botulinum  type  E  is  ubiquitous  and  occurs  espe- 
cially in  fish.  The  eating  of  such  fish  often  leads  to 
botulism  in  humans.  C.  botulinum  type  E  shows 
easily  altered  growth  behavior.  The  best  methods 
of  detection  are  the  toxin-neutralization  test,  pure 
culture  technique  and  immunofluorescence 
microscopy. -Copyright  1972,  Biological  Ab- 
stracts, Inc.  (See  also  W72-10996  and  W72-10997) 
W72- 10995 


POND-TROUTS  AS  CARRIERS  OF  CLOSTRIDI- 
UM BOTULINUM  AND  CAUSE  OF  BOTULISM: 
3.  DETERMINATION  OF  CLOSTRIDIUM 
BOTULINUM  TYPE  E  IN  A  POND  PISCICUL- 
TURE WITH  PROCESSING  PLANT  AS  WELL 
AS  IN  FRESH  AND  SMOKED  TROUTS  OF  DIF- 
FERENT O  RIGIN, 

Tieraerztlichen  Hochschule,  Hanover  (West  Ger- 
many). Institut  Tieraerztliche  Lebensmittelkunde 
Fleischygiene. 

R.  Bach,  S.  Wenzel,  G.  Mueller-Prasuhn,  and  H. 
Glaesker. 

Arch  Lebensmittelhyg.  Vol  22,  No  5,  p  107-112. 
1971. 

Identifiers:  'Botulism,  Carriers,  Clostridium  botu- 
linum, Mud,  Pond,  Smoked  fish,  Temperature, 
•Trouts,  Wrapping,  'Public  health. 

Altogether  366  samples  of  fresh  and  smoked  trout, 
mud  from  fish  ponds  and  samples  of  material  were 


examined  for  the  occurrence  of  Clostridium  botu- 
linum. Type  E  was  found  in  the  mud,  in  the  in- 
testinal content  of  trouts  and  in  smoked  fillets  of 
trout.  Special  microclimatic  conditions  (vacuum 
wrapping,  temperatures)  influence  the  growth  and 
toxin  formation  of  Clostridia  in  smoked  trout.  CI. 
botulinum  type  E  grew  under  simultaneous  toxin 
formation  in  fillets  stored  without  vacuum 
wrapping  at  5C  as  well  as  in  vacuum  wrapped 
trouts  stored  at  20C.  The  influence  of  vacuum-foil 
and  (or)  temperature  on  the  growth  of  this  bacteria 
was  not  determined.  Decay  occurred  quickly  in  all 
fillets  at  temperatures  of  IOC,  20C  and  30C.  Total 
bacterial  counts  up  to  10  to  the  9th  power/g  oc- 
curred after  10  days  and  with  a  high  degree  of 
decay.  Although  the  storage  temperature  of  5C 
prolonged  preservation,  it  could  not  prevent  toxin 
formation  by  CI.  botulinum.  The  general  decay  and 
growth  of  CI.  botulinum  type  E  did  not  always 
proceed  in  parallel. -Copyright  1972,  Biological 
Abstracts,  Inc.  (See  also  W72-10995) 
W72-10996 


POND  TROUT  AS  CARRIERS  OF  CLOSTRIDI- 
UM BOTULINUM  AND  CAUSE  OF  BOTULISM: 

4.  SOURCES  OF  CONTAMINATION  AND 
PATHS  OF  CONTAMINATION  IN  FISHERIES 
AND  PREPARATION  INDUSTRY,  POSSIBILI- 
TIES OF  IMPROVING  HYGIENE, 
Tieraerztlichen  Hochschule,  Hanover  (West  Ger- 
many). Institut  Tieraerztliche  Lebensmittelkunde 
Fleischygiene. 

5.  Wenzel,  R.  Bach,  and  G.  Mueller-Prasuhn. 
Arch  Lebensmittelhyg.  Vol  22,  No  6,  p  131-135. 
1971.  Illus. 

Identifiers:  'Botulism,  Carriers,  Clostridium  botu- 
linum, Contamination,  Fisheries,  Food,  Hygiene, 
Industry,  Preparation,  Temperature,  'Trout, 
'Public  health,  Smoked  fish. 

Mud  is  a  source  of  contamination  for  C.  botulinum 
type  E  in  trout  pools.  The  route  of  contamination 
is  probably  from  the  mud  through  gills,  skin  and 
food  to  the  muscles.  Danger  of  contamination  in 
the  preparation  of  smoked  trout  fillets  is  exten- 
sively dependent  on  hygiene  during  preparation. 
Possibilities  of  improving  this  hygiene  by  abolish- 
ing sources  of  contamination  (pool  mud,  water, 
fodder,  water  birds,  dead  animals,  added  fish),  are 
discussed.  The  separation  of  preparation  plants 
into  pure  and  impure  sections  is  necessary.  Heat- 
ing and  packing  are  discussed.  Smoke  temperature 
should  reach  80C  and  be  maintained  for  at  least  10 
min.  Packed  smoked  fish  should  be  transported 
and  stored  only  at  muscle  temperatures  up  to 
+  3C. -Copy right  1972,  Biological  Abstracts,  Inc. 
(See  also  W72-1 0995) 
W72-10997 


EXPERIMENTAL  DATA  FOR  ESTABLISHING 
THE  CONTENT  OF  ALPHA,  ALPHA,  BETA- 
-TRICHLOROPROPIONIC  ACID  AND  OF  ITS 
SODIUM  SALT  IN  INLAND  WATERS, 

For  primary  bibliographic  entry  see  Field  05A. 
W72-11005 


A  SANITARY-TOXICOLOGICAL  CHARAC- 
TERIZATION OF  MELAMINE, 

L.  N.  Gabrilevskaya,  V.  P.  Laskina,  and  E.  V. 
Faidysh. 

Fakt  Vneshn  Sredy  Znachenie  Zdorov'Ya 
Naseleniya  Resp  Mezhved  Sb.  Vol  2,  p  115-120. 
1970. 

Identifiers:  'Melamine,  Toxicology,  Water  pollu- 
tion effects,  Water  treatment,  Potable  water,  'Or- 
ganoleptic properties. 

A  study  was  made  of  the  effect  of  melamine  (I;  the 
amide  of  cyanuric  acid)  on  the  organoleptic  pro- 
perties of  water,  the  natural  purification  of  inland 
waters  from  contamination,  and  also  on  the  animal 
body  in  acute,  subacute,  and  chronic  experiments. 
At  100  mg/kg  I  is  inactive  in  the  animal  body:  when 
administered  it  did  not  cause  changes  in  any  of  the 
tests  used.  A  concentration  of  more  than  5  mg/liter 
of  I  may  lead  to  a  disturbance  in  the  disinfection  of 


water  for  drinking  and  this  is  an  epidemiological 
danger. -Copyright    1972,    Biological    Abstracts, 
Inc. 
W72-11006 


LIMNOLOGICAL     STATUS     OF     BIG     SODA 

LAKE,  NEVADA,  OCTOBER  1970, 

Nevada  Univ.,  Las  Vegas. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-11011 


EFFECTS  OF  PULP  MILL  WATER  ON  PLANK- 
TON AND  PRODUCTIVITY, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Wil- 
dlife Management. 
E.  D.  Michael,  and  J.  W.  Chambless. 
Tex  J  Sci.  Vol  23,  No  1,  p  81-87.  1971 .  Illus. 
Identifiers:  'Crustacea,  'Phytoplankton,  Produc- 
tivity, 'Pulp  wastes,  'Rotifers,  Water  pollution  ef- 
fects. 

Effects  of  pulp  mill  effluents  in  phytoplankton, 
crustacean  and  rotifer  populations  are  analyzed. -- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11012 


THE        PHYSIOLOGICAL        ECOLOGY        OF 
CYANroiUM  CALDARIUM, 

Indiana  Univ.,  Indianapolis.  Dept.  of  Microbiolo- 
gy- 

W.  N.  Doemel,  and  T.  D.  Brock. 
J  Gen  Microbiol.  Vol  67,  No  1 ,  p  17-32.  1971.  Illus. 
Identifiers:  'Algae,  Cyanidium  caldarium,  Ecolo- 
gy, Hot  springs,  Light,  Photosynthesis,  Physiolo- 
gy, Soils,  Temperature,  Hydrogen  ion  concentra- 
tion, 'Physiological  ecology. 

The  distribution  and  physiology  of  C.  caldarium  in 
its  natural  habitat  in  acidic  hot  springs  and  hot 
soils  have  been  studied.  This  eucaryotic  alga  was 
the  sole  photosynthetic  organism  in  habitats  with 
pH  less  than  5  and  temperatures  greater  than  40 
degrees.  The  upper  temperature  limit  of  the  alga 
was  55  degrees  to  56  degrees  and  the  optimum 
temperature  for  growth  was  45  degrees.  Tempera- 
ture strains  such  as  are  found  in  blue-green  algae 
of  alkaline  thermal  habitats  were  not  found  for  C. 
caldarium.  In  aquatic  habitats  the  lower  tempera- 
ture limit  was  about  35  degrees  to  36  degrees,  the 
organism  apparently  being  unable  to  compete  at 
temperatures  below  this  with  other  algae.  In  soils 
the  alga  was  found  at  temperatures  as  low  as  10 
degrees,  apparently  because  in  terrestrial  habitats 
competition  with  other  algae  was  less  significant. 
The  pH  range  at  which  the  alga  has  been  found  in 
nature  was  from  0.05  to  5.0  and  growth  in  culture 
occurred  over  this  whole  range.  The  optimum  pH 
for  growth  was  between  2  and  3.  In  nature  the  alga 
was  found  in  habitats  of  widely  varying  light  inten- 
sity, up  to  7000  ft-candles.  The  alga  became 
adapted  to  reduced  light  intensity  by  increasing  its 
photopigment  concentrations.  Photosynthesis  in 
populations  adapted  to  reduced  light  intensities 
was  inhibited  by  high  light  intensities.  The  alga 
grew  well  on  glucose  in  the  dark,  and  the  concen- 
tration of  photosynthetic  pigments  was  reduced. 
When  such  bleached  cells  were  transferred  to  the 
light  in  the  presence  of  glucose,  pigments  were  not 
synthesized  and  heterotrophic  growth  continued; 
when  glucose  was  omitted,  pigment  synthesis  oc- 
curred and  photosynthetic  growth  resumed.  Glu- 
cose did  not  inhibit  pigment  synthesis  when  added 
to  cells  growing  in  the  light.-Copyright  1972, 
Biological  Abstracts,  Inc. 
W72-11017 


ENVTRONMENTAL  HEALTH. 

Academic  Press:  New  York,  N.  Y.;  London,  En- 
gland. 1971.  P.  P.  Waldon,  editor,  584  p,  Pr.  $19.50. 
Identifiers:  Book,  'Environment,  'Public  health, 
Water  quality,  Water  availability,  Solid  wastes, 
Waste  disposal,  Radioactivity. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 
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The  interaction  of  man  and  his  environment  as  it 
affects  his  physical  and  mental  health  and  social 
well-being  is  discussed.  Environmental  conditions 
that  foster  the  transmission  of  communicable  dis- 
eases and  exposure  to  toxic  chemicals  and 
hazardous  physical  conditions  are  reviewed.  Con- 
ditions that  stimulate  efficient  functioning,  mental 
development  and  cultural  satisfaction  are  also  in- 
cluded. Topics  include:  insect-and  rodent-borne 
diseases;  food  preservation  and  contamination; 
the  quality  and  quantity  of  water;  sources  of  air 
pollution  and  its  effects  on  health  and  vegetation; 
problems  of  solid-waste  disposal;  principles  of 
radioactivity  and  the  effects  of  radiation  from 
natural  and  man-made  sources;  noise  and  tempera- 
ture control  in  the  occupational  and  residential  en- 
vironment; occupational  hazards  such  as  pneu- 
moconiosis and  dermatosis;  and  accident  preven- 
tion. Instructions  are  provided  for  planning  en- 
vironmental health  programs.  They  show  how  to 
define  problems  and  formulate  objectives,  and 
demonstrate  statistical  and  organizational 
techniques  for  achieving  these  objectives.  The  12 
contributions  include  extensive  bibliographies.-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11018 


INFECTIOUS  PANCREATIC  NECROSIS  VIRUS: 
TEMPERATURE  AND  AGE  FACTORS  IN  MOR- 
TALITY, 

Mactaquac    Fish    Culture    Station,    Fredericton 
(New  Brunswick). 
C.  Frantsi,  and  M.  Savan. 
J  Wildl  Dis.  Vol  7,  No  4,  p  249-255. 1971.  Illus. 
Identifiers:  Age,  *Brook  trout,  Fisheries,  Mortali- 
ty, Necrosis,  Temperature,  'Viruses. 

Infectious  pancreatic  necrosis  virus  was  present  in 
brook  trout  in  2  Ontario  salmonid  hatcheries  but 
did  not  appear  to  cause  high  mortality.  Experi- 
ments and  field  observations  showed  that  a 
number  of  factors  were  responsible  for  the  low 
mortality,  in  particular,  low  water  temperatures 
during  the  age  of  highest  susceptibility  of  the  fry 
and  a  lack  of,  or  low  level  of  transmission  of  vims 
during  these  periods  of  cold  water  temperatures.-- 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11037 

5D.  Waste  Treatment  Processes 


ECONOMICS  OF   WATER   POLLUTION   CON- 
TROL FOR  CATTLE  FEEDLOT  OPERATIONS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W72- 10536 


HANDLING,  STORAGE,  AND  TREATMENT  OF 
DAIRY  AND  BEEF  CATTLE  WASTES  IN  CON- 
FINED SYSTEMS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Agricultural 

Engineering. 

J.  A.  Moore,  and  D.  W.  Bates. 

Paper  No.  69-935,  presented  at  the  1969  Winter 

Meeting  of  the  American  Society  of  Agricultural 

Engineers  at  Chicago,  Illinois.  9  p,  6  fig,  8  ref. 

Descriptors:  *Farm  wastes,  'Storage  tanks, 
'Disposal,  Cattle,  Treatment  facilities,  Confine- 
ment pens,  Labor,  Structural  design,  Slurries, 
Storage,  Waste  disposal,  Waste  treatment,  Waste 
water  treatment. 

Identifiers:  'Mechanization,  'Land  spreading, 
Gutter  cleaners,  Bedding,  Slatted  floors. 

Increasingly  complex  systems  for  manure  manage- 
ment of  livestock  operations  have  been  developed. 
This  complexity  is  mainly  due  to  pressure  from  en- 
vironmental concerns  and  the  need  to  reduce  labor 
requirements  in  these  operations.  The  develop- 
ment of  manure  handling  systems  in  dairy  opera- 
tions is  reviewed.  These  systems  range  from  hand 
labor  systems  to  the  more  modern  gutter  cleaner 
where  the  system  was  completely  mechanized  to 


reduce  labor  to  a  minimum  with  a  corresponding 
increase  in  capital  investments.  These  systems  are 
all  based  on  the  liberal  use  of  bedding  to  absorb 
the  liquid  from  the  wastes.  The  use  of  bedding  in- 
volves the  cost  of  obtaining  the  bedding  and  keep- 
ing it  in  place.  Producers  have  begun  to  try  to 
reduce  these  costs  by  reducing  the  use  of  bedding. 
Recently  there  has  been  an  increase  in  the  use  of 
storage  tanks  under  the  floor  and  the  use  of  slatted 
or  partly  slatted  floors.  If  there  was  little  or  no 
bedding  in  the  manure  it  would  spread  itself  in  and 
out  of  the  building  storage  tank,  eliminating  the 
need  for  a  mechanical  distribution  system.  The 
need  to  reduce  odors  and  solids  will  bring  about 
more  efficient  treatment  systems  in  the  future. 
(Dorland-Iowa  State) 
W72-10537 


BACKWASH        INVESTIGATION        AND        A 
PROPOSED  SIMPLE  UNIFORMITY  CONTROL, 

Shreveport  Dept.  of  Water  and  Sewerage,  La. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10539 


MAGNESIUM      CARBONATE      FOR      WATER 
TREATMENT, 

Cincinnati  Univ.,  Ohio. 

R.  N.  Kinman. 

Paper  presented  at  the  First  Sanitary  Engineering 

Seminar,  Central  Ohio  Section,  A.S.C.E.,  March 

27, 1972.  lip,  7  tab,  3  ref. 

Descriptors:  'Magnesium  carbonate,  Coagulation, 
Laboratory  tests,  Waste  treatment,  'Water  treat- 
ment, 'Waste  water  treatment,  Surface  waters, 
•Ohio. 
Identifiers:  'Drum  processing  wastewater. 

MgC03  is  compared  with  alum  and  lime  as  a 
coagulant  for  Ohio  surface  waters  and  variable 
drum  processing  wastewater.  A  pH  titration  curve 
using  Ca  (OH)2  was  run  on  four  surface  supplies. 
The  lime  dose  to  produce  a  pH  of  11.3  was  added 
to  500  ml  samples  and  mixed  at  100  rpm  for  1 
minute  and  30  rpm  for  20  minutes.  Samples  were 
settled  for  20  minutes.  5  minutes  time  was 
generally  efficient  for  the  rapidly  settling  Mg 
(OH)2  floe.  Physical-chemical  data  are  tabulated 
for  different  chemical  doses  on  samples  from  the 
Ohio  River,  Licking  River,  Little  Miami  River, 
and  Muddy  Creek.  Composite  samples  from  steel 
drums  were  tested.  These  wastes  include  NaOH, 
detergents,  sanitary  sewage,  oil,  or  anything  that 
can  be  shipped  by  drum.  The  pH  was  12.2  with  a 
high  COD  value.  A  pH  of  11.3  was  attained  by 
using  HCL.  Mixing  was  at  100  rpm  for  3-5  minutes 
and  30  rpm  for  20  minutes  followed  by  settling  for 
10  minutes.  Physical-chemical  data  are  tabulated 
for  coagulation  of  drum  processing  wastewater. 
MgC03,  hydrolyzed  with  lime,  effectively 
removes  color,  turbidity,  COD,  and  other  impuri- 
ties. Flocculation  and  settling  require  less  time 
than  with  alum  and  could  alleviate  sludge  disposal 
problems.  Economic,  operational,  plant  instru- 
mentation, and  efficiency  evaluations  are  being 
made  on  pilot  and  plant  scale  basis  in  Mont- 
gomery, Alabama.  (Nardozzi-AWWA) 
W72-10541 


LIME  SLUDGE  AND  ITS  DISPOSAL, 

Grand  Rapids  Dept.  of  Water,  Mich. 
H.T.  Campion. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  26,  No  4,  p  488-494,  April  1934. 

Descriptors:  'Sludge  treatment,  Drying,  'Waste 
disposal,  'Sludge  disposal.  Lime,  Filters,  Waste 
water  treatment,  'Michigan. 
Identifiers:  'Lime  sludge,  'Disposal  methods,  Ro- 
tary drier,  Soil  sweetener,  Limestone  scale,  Pond 
reclamation,  Calcining,  'Grand  River  (Mich). 

A  build-up  of  sludge  deposits  resulted  from  inter- 
mittent dumping  of  lime  sludge  to  '.he  Grand  River. 
Complaints  on  river  pollution  were  received.  Con- 
tinuous sludge  removal  equipment  for  waste  dilu- 


tion was  expensive.  500  tons  of  sludge  could  be 
handled  at  the  sewage  treatment  plant  at  extra 
cost.  Plant  modifications  accompanied  new  sludge 
removal  equipment.  Disposal  methods  proposed 
included:  transport  to  fill  or  ponding  reclamation; 
partial  or  complete  drying  for  use  as  soil 
sweetener;  calcining  and  reuse;  and  use  in  paints, 
putty,  wall  board,  etc.  Sludge  beds  could  reduce 
moisture  to  50%.  Automatic  vacuum  filtration  was 
relatively  inexpensive  and  could  reduce  moisture 
to  60%.  Final  drying  could  be  accomplished  in  a 
rotary  drier  or  Nichols  Herreschoff  furnace.  Farm 
use  of  dried  lime  is  possible.  A  laboratory  calcin- 
ing test  was  run.  After  5  burnings  and  recycling  of 
calcined  lime,  magnesium  content  increased.  Lime 
purity  was  below  local  specifications.  Some  suc- 
cess was  reported  in  using  dried  lime  for  plaster 
and  insulating  board  manufacture.  The  final  plan 
was  to  locally  dry  and  bag  sludge  and  compete 
with  limestone  now  used.  Demonstrations  would 
be  arranged  and  the  product  advertised.  (Nardoz- 
zi-AWWA) 
W72-10542 


WATER  PLANT  SLUDGE  DISPOSAL, 

Dow  Chemical  Co.,  Midland,  Mich. 

R.  S.  Burd. 

In:  A  Study  of  Sludge  Handling  and  Disposal, 

Final  Report  to  FWPCA,  p  476-485,  June  1966.  13 

ref. 

Descriptors:  'Sludge  treatment,  Waste  dilution. 
Lagoons,  'Waste  water  treatment,  Waste 
disposal,  'Sludge  disposal,  Costs,  Drying,  Filtra- 
tion. 

Identifiers:  'Purification  wastes,  'Softening 
waste.  Alum  recovery.  Lime  recovery,  Sand  dry- 
ing beds,  Vacuum  filtration,  Soil  conditioning, 
Roadway  base  stabilization. 

Treatment  of  water  utility  wastes  has  become  im- 
portant due  to  urbanization,  unavailability  of 
cheap  land,  and  public  awareness  of  pollution.  Pu- 
rification sludge  is  mostly  inorganic  with  few 
odors.  Softening  wastes  are  principally  calcium 
carbonate  with  small  ferric,  magnesium,  and  alu- 
minum hydroxide  precipitates.  2.5  lbs  of  dry 
sludge  is  produced  per  pound  of  commercial  CaO. 
Solids  concentrations  vary  from  5-33%  with  total 
volume  0.4-6%  of  total  water  treated.  Dilution  of 
waste  into  rivers  produces  turbidity  and  forms 
sludge  banks.  Lagoon  capacities  are  affected  by 
sludge  solids  concentrations,  continuous  or  inter- 
mittent loading,  supernatant  decantation,  and  cli- 
mate. Costs  are  given  for  pipeline  transport  to 
lagoons  and  for  lime  calcining  processes.  Sand 
drying  beds  and  vacuum  filters  are  useful.  Dried 
sludge  has  been  used  for  soil  conditioning  and 
roadway  base  stabilization.  Alum  recovery  and 
lime  recovery  are  suggested  solutions  to  alleviat- 
ing the  magnitude  of  the  sludge  disposal  problem. 
(Nardozzi-AWWA) 
W72-10543 


CONDITIONING      OF     WATER     SOFTENING 
PRECIPITATES, 

Springfield  Dept  of  Water,  Light  and  Power,  111. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10544 


COST  EVALUATION  OF  SAND  BED  DE- 
WATERING  AND  DRYING  OF  WASTEWATER 
SLUDGES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

J.  H.  Nebiker,  and  D.  D.  Adrain. 
Filtration  and  Separation,  May/June  1969.  4  p,  3 
fig,  1  tab,  5  ref. 

Descriptors:    'Dewatering,    'Drying,    Filtration, 
Costs,  'Sludge  treatment,  'Model  studies,  Waste 
water  treatment. 
Identifiers:  'Sand  beds,  Formulae. 

Approximately  72%  of  U.S.  treatment  plants  use 
sand  beds  to  provide  filtration  by  gravity  dewater- 
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ing  and  drying  by  evaporation.  Little  research  has 
been  directed  to  optimize  design.  A  rational  for- 
mulation, or  simulation,  is  presented  to  describe 
sand  bed  operation  based  both  on  dewatering  and 
drying  processes.  Independent  formulations  are 
presented  for  dewatering  and  drying.  Drying  rates 
are  dependent  on  moisture  content.  A  sludge  de- 
watering-drying  model  is  provided  with  initial  con- 
straints on:  initial  solids  content;  specific  re- 
sistance; coefficient  of  compressibility;  drying  in- 
tensity; depth  of  sand  and  supporting  media;  and 
quantity  of  sludge  produced  each  day.  Boundary 
conditions  for  method  of  operation  were  sludge 
depth  applied  and  final  moisture  content  desired. 
Cost  criteria  included:  land;  construction  of  sand 
beds;  maintenance;  periodic  repairs;  salvage  land 
value;  and  application  and  removal  of  sludge.  Cost 
data  are  developed  for  different  conditions.  Digital 
computer  simulation  is  applied.  A  method  to  op- 
timizedapplication  depth  for  sludge  and  predict 
costs  by  simulation  is  shown.  (Nardozzi-AWWA) 
W72- 10545 


AN  INVESTIGATION  OF  SLUDGE  DEWATER- 
ING RATES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

J.  H.  Nebiker,  T.  G.  Sanders,  and  D.  D.  Adrain. 
Journal  Water  Pollution  Control  Federation,  Vol 
41,  No  8,  Part  2,  p  R255-R266,  August  1969.  11  fig, 
2  tab,  13ref. 

Descriptors:  'Sludge  treatment,  Drainage,  Filtra- 
tion, 'Dewatering,  Polymers,  'Waste  water  treat- 
ment, Waste  treatment. 

Identifiers:  'Gravity  dewatering,  Sludge  depth, 
Specific  resistance,  Coefficient  of  compressibili- 
ty, Filtrate  viscosity,  Initial  solids  content. 

Sludge  handling  for  primary  and  secondary  treat- 
ment total  25-65%  of  total  operating  and  capital 
costs.  Emphasis  should  be  placed  on  volume 
reduction  before  ultimate  disposal.  Parameter  for- 
mulations and  laboratory  tests  are  needed  for 
gravity  dewatering.  Details  are  provided  on  previ- 
ous research.  Possible  parameters  for  gravity  de- 
watering  are:  sludge  depth,  sludge  permeability, 
final  solids  content,  and  character  of  supporting 
media.  Formulations  are  presented  for  determin- 
ing specific  resistance  and  the  coefficient  of  com- 
pressibility. Gravity  dewatering,  experimental  ap- 
paratus and  procedures  are  also  described.  Solids 
content,  specific  resistance,  coefficient  of  com- 
pressibility, and  uniformity  coefficient  data  are 
tabulated  for  dewatering  of  mixed  digested  sludge 
on  sand  media.  Standard  divergence  between 
theoretical  and  experimental  values  was  <  5%. 
The  theoretical  formula,  verified  by  experimenta- 
tion, shows  initial  solids  content,  filtrate  viscosity, 
depth,  specific  resistance,  and  coefficient  of  com- 
pressibility are  important.  Coarse  media  increase 
drainage  rates  but  produce  more  turbid  filtrates. 
Research  to  determine  the  influence  of  polymers 
on  coefficient  of  compressibility  is  needed.  This 
work  should  be  applicable  to  water  treatment 
wastes,  industrial  sludge,  liquid  manure,  and 
benthic  deposits.  (Nardozzi-AWWA) 
W72- 10546 


HOW  TO  COOL  STEAM-ELECTRIC  POWER 
PLANTS, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
K.  A.  Oleson,  and  R.  R.  Boyle. 
Chemical  Engineering  Progress,  Vol.  67,  No.  7,  p 
70-76,  July  1971, 17  fig,  4  tab,  3  ref. 

Descriptors:      'Thermal      powerplants,      'Heat 
balance,  'Cooling  water,  Cooling  towers,  Costs, 
Evaporation,  Efficiencies,  Optimization,  'Ther- 
mal pollution,  Turbines. 
Identifiers:  Cooling  lakes,  Spray  ponds. 

Since  the  recent  widespread  ado;  lion  of  Federal 
and  State  thermal  pollution  regulations,  fewer  new 
applications  of  conventional  onece-through  con- 
denser cooling  systems  are  being  installed.  The  ad- 
vantages and  disadvantages  of  once-through  cool- 


ing, cooling  lakes,  spray  ponds,  mechanical  draft 
wet  towers,  natural  draft  wet  towers  and  dry  cool- 
ing towers  are  discussed.  Once-through  cooling 
systems  have  the  lowest  water  use  rate,  with  cool- 
ing towers  and  spray  ponds  near  the  same  level, 
and  cooling  lakes  at  the  highest  rates,  particularly 
for  high  wet  bulb  temperatures  and  low  relative 
humidities.  Considering  a  once-through  cooling 
system  as  a  reference,  man-made  cooling  lakes 
would  increase  power  production  costs  by  0.10 
mils/K.W.  hr,  wet  towers  by  0.20  mils/K.W.  hr, 
and  dry  cooling  towers  by  0.80  mils/K.W.  hr.  Even 
though  several  methods  are  used  to  optimize  cool- 
ing system  design  specifications,  only  a  detailed 
evaluation,  considering  all  the  capital  and  operat- 
ing costs,  can  provide  tremendous  savings  over 
the  entire  plant  life.  (Upadhyaya-Vanderbilt) 
W72-10563 


LAGOON  DISPOSAL  OF  WATER  TREATMENT 
PLANT  WASTES, 

Virginia  Polytechnic  Inst.,  Blacks  burg. 

W.  S.  Medding. 

Master's  Thesis,  1969, 48  p,  4  fig,  7  tab,  12  ref. 

Descriptors:  'Water  treatment,  'Waste  water 
treatment,  Water  pollution  control,  Water  soften- 
ing, Filtration,  Oxidation  lagoons,  Design  criteria, 
Biochemical  oxygen  demand,  Turbidity,  Sludge, 
Dewatering,  Freezing. 
Identifiers:  'Backwash  water,  Suspended  solids. 

The  increasing  pollutional  load  caused  by  direct 
discharge  of  water  treatment  plant  wastes  to 
receiving  waters  has  stimulated  interest  in 
methods  of  treating  these  wastes.  Tests  were  con- 
ducted at  the  Blacksburg-Christianburg-UPI 
Water  Authority  treatment  plant  to  determine  the 
efficiency  of  lagooning  as  a  method  of  treating 
water  treatment  plant  wastes.  The  lagoon  used  had 
a  1  million  gallon  capacity,  had  been  in  use  for  11 
years  and  was  entirely  filled  with  sludge.  Tests 
showed  that  the  lagoon  effectively  removed  the 
majority  of  solids  and  produced  an  effluent  suita- 
ble for  re-use.  BOD's  of  filter  wash  water  and 
lagoon  effluent  were  less  than  5  mg/1  and 
suspended  solids  concentrations  were  well  below 
the  100  mg/1  drinking  water  standards.  In  addition 
provision  of  shallow  ponds  allowed  chemical 
sludges  to  freeze  during  winter  conditions.  The 
frozen  sludges  dewatered  readily  when  thawed, 
reducing  the  volume  for  disposal  by  as  much  as 
54%.  Since  lagoon  effluents  were  normally  suita- 
ble as  raw  water  intakes,  the  lagoons  were  obvi- 
ously capable  of  providing  sufficient  treatment  for 
this  particular  type  of  waste.  (Lowry-Texas) 
W72-10571 


DIGESTION  OF  CONCENTRATED  SLUDGE, 

Mississippi  State  Univ.,  State  College.  Dept.  of 

Civil  Engineering. 

A.  L.  Champion. 

Master's  Thesis,  1969, 86  p,  30  fig,  23  ref. 

Descriptors:  'Sludge  treatment,  'Digestion, 
•Waste  water  treatment,  'Sludge  digestion.  Cost 
analysis,  Volatility,  Hydrogen  ion  concentration, 
Alkalinity,  Analytical  techniques,  Retention, 
Sewage  treatment. 

Identifiers:  'Solids  concentration,  Thickened 
sludge,  Volatile  solids 

The  cost  of  digesters  in  a  sewage  treatment  plant 
accounts  for  a  large  percentage  of  the  total  cost. 
One  way  of  reducing  this  cost  is  to  reduce  the 
required  volume  by  increasing  the  concentration 
of  the  solids  before  they  enter  the  digester.  It  has 
been  hypothesized  that  if  digester  capacities  are 
based  on  solids  detention,  the  volumes  required 
for  the  various  sludges  after  thickening  by  present 
methods  could  be  reduced  as  much  as  64%.  The 
objectives  were  to  determine  whether  thickened 
domestic  sludge  could  successfully  be  digested, 
and  to  evaluate  an  optimum  solids  concentration 
combined  with  an  optimum  digestion  period  that 
would  produce  a  maximum  volatile  solids  reduc- 
tion. Observations  of  digesters  were  aimed  at  de- 


tecting: (1)  reduction  in  volatile  matter  added  to 
the  digester;  (2)  changes  in  pH,  alkalinity,  and 
volatile  acids.  In  this  study,  sludges  with  solids 
concentrations  of  5,  15,  25,  and  35%  were  digested 
for  loading  periods  of  30,  20,  15,  and  10  days  under 
constant  temperatures  of  90  to  95  deg.  F.  and  con- 
tinuous loading.  The  results  showed  that  concen- 
tration has  a  definite  effect  upon  digestion.  The 
percentage  of  reduction  in  volatile  matter 
decreased  with  increased  concentration  for  all 
loadings.  (Atkins-Texas) 
W72-10572 


EFFECTS  OF  DEPTH  OF  WASTE  STABILIZA- 
TION POND  PERFORMANCE, 

Virginia  Polytechnic  Inst.,  Blacks  burg. 

S.  K.  Anderson. 

Master's  Thesis,  1969, 75  p,  17  fig,  4  tab,  37  ref. 

Descriptors:  'Oxidation  lagoons,  'Waste  water 
treatment.  Algae,  Photosynthesis,  Depth,  Ther- 
mocline,  Climatic  zones,  Organic  loading,  Dis- 
solved oxygen,  Hydrogen  ion  concentration, 
Biochemical  oxygen  demand,  Virginia. 
Identifiers:  'Suspended  solids,  Chase  City  (Va). 

An  8  acre  pond  with  a  3  ft  depth  and  a  4  acre  pond 
with  a  6  ft  depth  were  both  loaded  at  26  lb 
BOD/acre/day.  Both  ponds  had  been  operating  for 
two  years  on  domestic  wastes.  Following  a  45  day 
acclimation  period,  dissolved  oxygen,  tempera- 
ture, and  pH  measurements  were  taken  during  24 
hour  testing  periods  spaced  at  2  week  intervals  for 
a  12  week  period.  BOD  and  suspended  solids  con- 
centrations were  also  measured  during  each  test- 
ing period.  All  pond  levels  contained  dissolved  ox- 
ygen at  all  times,  with  the  deeper  levels  sometimes 
approaching  the  anaerobic  state.  Meanwhile,  algal 
photosynthesis  produced  levels  of  20  mg/1  dis- 
solved oxygen  in  the  upper  levels  of  the  pond, 
while  raising  to  pH  above  10.  Because  of  the 
frequent  D.O.  intrusions  to  the  bottom  level, 
methane  fermentation  was  never  established.  The 
6  ft  pond  depth  in  the  deeper  pond  was  sufficient 
to  insure  the  establishment  of  a  definite  ther- 
mocline  under  existing  climatic  conditions  in  Vir- 
ginia. Both  the  BOD  and  the  suspended  solids  in 
the  effluent  present  at  concentrations  of  30-40 
ppm  and  350  ppm  respectively,  were  attributed  to 
algae  carried  over  in  the  effluent.  In  accordance 
with  other  recent  studies  and  with  theory,  it  was 
demonstrated  that  the  deeper  pond  consistently 
produced  a  superior  effluent  in  terms  of  both  BOD 
and  SS.  (Lowry-Texas) 
W72-10573 


PLANNING  ANIMAL  WASTE  DISPOSAL 
SYSTEMS, 

Oregon  State  Univ.,  Corvallis.  Cooperative  Exten- 
sion Service. 
W.  E.  Matson. 

Available  from  Cooperative  Ext.  Service,  Oregon 
State  University,  Corvallis,  15  cents  per  copy. 
Oregon  State  University,  Extension  Circular  736, 
May  1971.  15  p,  15  fig,  4  tab. 

Descriptors:  Farm  wastes,  Regulation, 
Economics,  Government  agencies,  Costs,  Waste 
disposal,  Legal  aspects,  Odor. 

Problems  of  animal  waste  disposal  will  continue  to 
be  important  factors  in  determining  the  location  of 
large  scale  livestock  enterprises.  The  producers 
and  the  public  must  realize  animal  waste  handling, 
treatment,  and  disposal  will  cost  something.  No 
one  treatment  process  or  treatment  system  will  be 
the  solution  for  all  animal  production  units.  Sanita- 
ry engineers,  agricultural  engineers,  economists, 
agronomists,  animal  husbandry  people,  and  others 
will  need  to  closely  coordinate  activities.  Research 
and  demonstration  projects  are  badly  needed. 
Many  of  the  most  obvious  cases  of  pollution  could 
have  been  prevented  if  the  facilities  were  located 
in  different  areas.  The  economics  of  pollution  and 
nuisance  control  in  animal  production  may  mean 
the  difference  between  success  and  failure  for  the 
facility.  Livestock  operators  are  urged  to  keep  in- 
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formed  of  current  regulatory  policies  of  the  De- 
partment of  Environmental  Quality.  The  Coopera- 
tive Extension  Service  can  be  helpful  in  planning 
expansion  or  dealing  with  waste  disposal 
problems.  (Bundy-Iowa  State) 
W72-10586 


LIVESTOCK  WASTE  DISPOSAL  AND  WATER 
POLLUTION  CONTROL, 

Colorado  State  Univ.,  Fort  Collins.  Cooperative 

Extension  Service. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10587 


SOME  AEROBIC  DECOMPOSITION  PROPER- 
TIES OF  DAIRY-CATTLE  MANURE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricul- 
tural Engineering. 
A.  C.  Dale,  and  D.  L.  Day. 

Transactions  of  the  American  Society  of  Agricul- 
tural Engineers,  Vol.  10,  No.  4,  p  546-548, 1967, 11 
fig,  6  tab. 

Descriptors:  'Aerobic  treatment,  *Farm  wastes, 
Biochemical  oxygen  demand,  Cattle,  Nitrogen, 
Phosphorus,  Potassium,  'Waste  water  treatment. 
Identifiers:  'Oxidation  ditch,  Volatile  solids. 

Additional  information  on  aerobic  decomposition 
properties  of  dairy-cattle  manure  would  be  helpful 
in  designing  Pasveer  ditch  dairy-production  units. 
Information  is  needed  on  such  characteristics  as 
(a)  percent  of  the  volatile  solids  that  can  be  broken 
down  into  carbon  dioxide  and  water,  (b)  percent  of 
solids  that  will  be  left  in  the  ditch,  and  (c)  BOD  of 
the  effluent.  An  experiment  was  conducted  with 
the  above  factors  in  mind.  The  following  conclu- 
sions were  drawn:  (a)  the  greater  the  concentration 
of  dairy  cattle  wastes  added  to  an  aerobic 
digestion  chamber,  the  lower  the  breakdown  of  the 
volatile  solids;  (b)  approximately  50  percent  of  the 
volatile  solids  will  be  decomposed  in  a  retention 
time  of  18-1/2  weeks  when  the  daily  added  wastes 
amount  to  1/2  percent  of  the  volume.  (Manure  con- 
tained 12.5  percent  dry  matter.)  (c)  Approximately 
46  percent  of  the  volatile  solids  will  be  decom- 
posed in  a  retention  time  of  18-1/2  weeks  when 
dairy  cattle  wastes  are  added  at  a  rate  of  1  percent 
of  the  volume  of  the  aeration  chamber  daily,  (d) 
The  effluent,  as  indicated  by  the  5-day  BOD,  of  all 
systems  was  reduced  by  more  than  90  percent,  (e) 
Salts  are  concentrated  to  some  extent,  but  they  did 
not  appear  to  retard  bacterial  action  for  the  con- 
centrations obtained.  (Bundy-Iowa  State) 
W72- 10588 


GUIDELINES  TO  LAND  REQUIREMENTS  FOR 

DISPOSAL  OF  LIQUID  MANURE, 

Guelph  Univ.  (Ontario). 

L.  R.  Webber,  T.  H.  Lane,  and  J.  H.  Nodwell. 

In:    Proceedings    Eighth    Industrial    Water    and 

Wastewater  Conference,  June  6-7,  1968,  Lubback, 

Texas,  p  20-34, 1  fig,  4  tab,  19  ref. 

Descriptors:  'Farm  wastes.  Poultry,  Confinement 
pens,  Phosphorus,  Potassium,  Nitrogen,  Crops, 
Landfills,  Anaerobic  digestion,  Crop  response. 
Rates  of  application.  Fertilization. 
Identifiers:  'Stock  piling,  Incineration. 

An  intensification  in  the  trend  to  raise  livestock 
and  poultry  under  high-density  confinement  hous- 
ing has  created  problems  in  the  disposal  of  liquid 
manures.  Research  is  underway  to  produce 
guidelines  that  will  assist  producers  in  conforming 
to  the  pollution  abatement  laws  in  Ontario.  The  ob- 
jectives are:  (1)  to  set  forth  the  accessible  areas 
that  producers  must  have  for  the  utilization  and 
disposal  of  liquid  manure  without  causing  water, 
air,  or  soil  pollution;  and  (2)  to  test  and  to  evaluate 
the  guidelines  by  field  and  laboratory  research  and 
make,  where  necessary,  revisions  in  the 
guidelines.  Research  has  indicated  that  frequent 
and  heavy  applications  of  manure  have  resulted  in 
a  build-up  in  the  soil  of  phosphorus  and  potassium 
without  causing  reductions  in  crop  yield  or  con- 


tributing to  the  pollution  of  water  supplied.  A 
nitrogen  balance  for  Ontario  conditions  is 
presented  to  show  that  crops  of  continuous  com  or 
grass  could  be  expected  to  utilize  up  to  300  lb  N 
(from  manure)  per  acre.  Application  rates  greater 
than  300  lbs  N/acre  could  lead  to  a  depression  of 
crop  yield  and  cause  water  contamination.  (Bun- 
dy-Iowa State) 
W72-10589 


SWINE- WASTE  MANAGEMENT, 

Illinois  Univ.,  Urbana.  Dept.  of  Agricultural  En- 
gineering. 

D.  G.  Jedele,  and  D.  L.  Day. 

Paper  No.  69-934,  presented  at  the  1969  Winter 
Meeting  of  the  American  Society  of  Agricultural 
Engineers  at  Chicago,  Illinois,  4  p. 

Descriptors:  'Farm  wastes,  'Legal  aspects, 
•Design  criteria,  Hogs,  Odor,  Treatment  facilities, 
Water  pollution,  Water  quality,  Design  standards, 
Specifications,  'Waste  water  treatment. 
Identifiers:  'Odor  control,  Stream  pollution. 
Guidelines. 

Producers  of  livestock  are  experiencing  difficul- 
ties in  the  design  of  waste  treatment  facilities. 
These  producers,  motivated  by  a  desire  to  avoid 
lawsuits  or  a  desire  to  be  good  neighbors,  are  hard 
pressed  to  determine  exactly  how  much  treatment 
and  what  type  of  treatment  is  needed  to  prevent 
objectionable  odors  and  stream  and  groundwater 
pollution.  Most  references  and  guidelines  contain 
terms  such  as  'if  you  are  not  too  close  to  your 
neighbors'  and  'they  sometimes  release  objec- 
tionable odors.'  Producers  want  to  know  such 
things  as  how  close  is  close  and  just  how  objec- 
tionable are  the  objectionable  odors.  Producers 
need  to  know  their  chances  of  being  the  object  of  a 
lawsuit  or  producing  runoff  that  will  result  in  pol- 
lution to  water.  Some  type  of  guideline  is  needed 
to  tell  a  producer  what  type  of  treatment  he  needs 
to  satisfy  his  circumstances.  (Dorland-Iowa  State) 
W72- 10594 


FARM  ANIMAL  WASTE  DISPOSAL, 

Ontario  Water  Resources  Commission,  Toronto. 
Div.  of  Research. 
S.  A.  Black. 

Water  Management  in  Ontario  Research.  Publica- 
tion No.  28,  December  1967,  36  p,  1  fig,  9  tab,  44 
ref. 

Descriptors:  'Farm  wastes,  'Confinement  pens, 
Feed  lots,  Runoff,  Nitrogen,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand,  Fertilizer, 
Economics. 

The  theories  and  implications  involved  with  the 
processing,  treatment  and  disposal  of  farm  animal 
wastes  are  described.  Farm  animal  wastes  have 
been  contributing  polluting  materials  to  waterways 
for  many  years.  The  changing  nature  of  farming  in 
the  very  recent  years,  however,  has  increased  con- 
siderably the  pollution  potential  of  farm  animal 
wastes.  Since  this  change  is  still  in  process,  an  in- 
tensive study  into  improving  the  methods  and 
facilities  for  the  disposal  of  farm  animal  wastes  is 
well  justified,  as  the  methods  of  disposal  available 
to  the  farmer  may  well  control  the  location  and 
magnitude  of  his  enterprise  in  the  future.  (Bundy- 
Iowa  State) 
W72-10595 


OVERALL  PROBLEMS  AND  AN  APPROACH 
TO  DISPOSAL  OF  ANIMAL  WASTE, 

Cornell   Univ.,   Ithaca,   N.Y.   Dept.   of  Poultry 

Science. 

R.  J.  Young. 

Proceedings  available  from  University  of  Georgia, 

Athens,  Ga.,  Extension  Poultry  Science  Dept.,  for 

$1.00.  In:  Proceedings  Poultry  Waste  Management 

Seminar,  Athens,  Georgia,  June  23,  1970,  p  1-5. 

Descriptors:  'Farm  wastes,  'Dehydration,  Forced 
drying,  Oxidation  lagoons,  Odor,  Runoff,  Poultry, 
Economics,  Waste  disposal. 


As  agricultural  specialization,  intensity,  and 
productivity  increased,  problems  of  disposing  of 
liquid,  solid,  and  gaseous  by-products  greatly  in- 
tensified. In  addition  to  the  conflict  of  interest 
over  the  environmental  quality,  is  the  mammoth 
problem  of  disposal  of  large  amounts  of  solid 
waste  which  is  not  only  extremely  offensive  but 
has  the  potential  to  pollute  both  surface  and  sub- 
surface waters.  Investigations  have  been  con- 
ducted on  disposal  systems,  identification  and 
control  of  odors,  prevention  of  water  pollution, 
removal  of  nutrients,  re  utilization  of  animal 
wastes  either  as  fertilizers  or  feeds  tuffs,  and  new 
methods  of  waste  management  which  can  become 
economically  part  of  the  total  production  system. 
As  to  odors,  some  masking  agents  were  slightly  ef- 
fective, although  the  best  control  was  to  prevent 
the  formation  of  the  odor  compound.  The  oxida- 
tion ditch  as  well  as  drying  methods  in  treating 
animal  wastes  were  also  evaluated.  (See  W72- 
10599  thru  W72-10603)  (Bundy-IowaState) 
W72-10598 


BIODEGRADATION   OF   POULTRY   MANURE 
FROM  CAGE  LAYERS, 

Agricultural   Research   Service,   Beltsville,   Md. 

Husbandry  Research  Div. 

C.  C.  Calvert,  N.  O.  Morgan,  R.  D.  Martin,  and  H. 

L.  Eby. 

In:     Proceedings    Poultry    Waste    Management 

Seminar,  Athens,  Georgia,  June  23,  1970,  p  6-12, 3 

tab,  2  ref. 

Descriptors:     Farm     wastes,     Waste     disposal, 
Poultry,  Odor,  Biodegradation,  Larvae,  Nitrogen, 
Drying,  Protein,  Fertilizer. 
Identifiers:  'Pupae  meal. 

An  attempt  has  been  made  to  degrade  poultr) 
manure  to  a  relatively  dry  and  odorless  product, 
and  at  the  same  time  produce  some  return  over  the 
cost  of  the  investment.  The  work  utilizes  the  com- 
mon house  fly  to  process  and  biodegrade  manure 
from  caged  laying  hens.  Two  stages  of  the  houst 
fly  cycle  —  the  larvae  and  pupae  —  are  used.  The 
fresh  manure  was  seeded  with  house  fly  eggs,  ap 
proximately  3  eggs/gm.,  and  the  eggs  were  alio  wee 
to  hatch  and  the  larvae  were  allowed  to  tunnel  ane 
aerate  the  manure.  The  process  results  ii 
deodorizing  a  very  obnoxious  product,  reducini 
its  moisture  content  and  volume,  and  ha: 
produced  byproducts  in  the  form  of  high  proteii 
pupae  meal  and  a  potentially  useful  fertilize 
and/or  soil  conditioner.  (See  also  W72- 10598 
(Bundy-Iowa  State) 
W72-10599 


PROCESSING  PLANT  SANITATION  AND  IT: 
RELATIONSHIP  TO  WASTE  MANAGEMENT, 

Cagle's,  Inc.,  Atlanta,  Ga. 

J.  K.  Keim. 

In:    Proceedings    Poultry    Waste    Managemer 

Seminar,  Athens,  Georgia,  June  23, 1970.  p  13-15. 

Descriptors:  'Farm  wastes,  Poultry,  Biochemic: 
oxygen    demand,    Sewers,    Municipal    waste.' 
'Food    processing    industry,     Water    pollutio 
sources,  Industrial  wastes. 
Identifiers:  Processing  plant  sanitation. 

In  processing  plant  sanitation  there  can  be  no  hal 
way  measures.  There  is  no  substitute  for  cleanl 
ness  in  a  food  preparation  establishment.  Tl 
problem  has  two  main  factors:  the  amount  of  po 
lutants  in  the  effluent,  and  the  amount  of  ef flue 
itself.  The  blood  during  poultry  processing  creati 
a  big  problem.  The  two  largest  sources  of  bloc 
are  the  bleeding  alley  and  the  contents  of  tl 
vacuum  lung  tank.  Some  plants  still  have  a  co 
tinous  stream  of  water  running  over  the  floor  whi 
others  permit  it  to  accumulate  and  then  at  cleanii 
time  push  it  into  a  gutter  and  wash  it  down  to  ti 
separator.  The  majority  of  the  blood  handled 
this  way  also  ends  up  in  the  sewer,  only  a  miii 
amount  being  sufficiently  solid  to  fail  to  esca: 
from  the  separator.  If  the  plant  is  connected  to 
city  sewer,  the  chances  are  very  great  that  t 
charge  is  based  on  B.O.D.  load.  These  charg 
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would  soon  pay  for  equipment  to  reduce  the  load- 
ing. Relatively  new  cleaning  systems  utilize  high 
pressure  and  small  volume  and  make  the  cleaning 
operation  more  efficient.  (See  also  W72-10598) 
(Bundy-Iowa  State) 
W72-10600 


WATER      UTILIZATION      IN      PROCESSING 
PLANTS, 

Agricultural     Research     Service,     Athens,     Ga. 

Animal  Products  Lab. 

D.  Hamm. 

In:    Proceedings    Poultry    Waste    Management 

Seminar,  Athens,  Georgia,  June  23,  1970,  p  16-22, 

2  tab. 

Descriptors:  'Farm  wastes,  Poultry,  Biochemical 
oxygen  demand,  Bacteria,  'Food  processing  in- 
dustry, Water  utilization. 
Identifiers:  'Poultry  processing  plant. 

A  poultry  processing  plant  (PPP)  today  is  a 
ravenous  user  of  clean  water.  Water  usage  per  bird 
processed  more  than  doubled  during  the  8  year 
period  from  1957  to  1965  —  up  from  a  5  to  7  gallon 
average  to  a  12  to  15  gallon  average.  This  means  a 
total  of  28  lbs  of  input  or  36  lbs  water  per  pound  of 
edible  product.  Like  all  functioning  biological 
systems,  a  PPP  uses  water  to  transport,  disperse, 
and  to  regulate  temperature.  Parts  and  wastes  are 
water  flumed;  water  scalds  the  bird,  washes  it  to 
disperse  and  transport  wastes  and  debris;  water 
cools  it;  and  water  cleans  up  the  building  and 
equipment.  There  are  three  general  problem  areas 
insofar  as  water  in  and  from  PPP's  are  concerned. 
The  problems  are:  (1)  how  to  cut  down  on  volume; 
(2)  how  to  reduce  total  waste  loading;  and  (3)  how 
to  process  the  waste  water  before  returning  it  to 
the  environment.  Research  is  needed  to  find  ways 
to  reduce  the  quantity  required  in  poultry 
processing  plants.  (See  also  W72-10598)  (Bundy- 
Iowa  State) 
W72- 10601 


FEEDING    PROBLEMS   ARISING    FROM   THE 
USE  OF  POULTRY  LITTER  ON  PASTURES, 

GEORGIA  Univ.,  Athens.  School  of  Veterinary 

Medicine. 

D.  J.  Williams. 

In:     Proceedings    Poultry    Waste    Management 

Seminar,  Athens,  Georgia,  June  23,  1970.  p  23. 

Descriptors:     'Farm     wastes,     Poultry,     Cattle, 
Fescues,  Pastures,  'Animal  diseases,  Fertilizer, 
Waste  disposal. 
Identifiers:  'Fat  necrosis,  Dead  fat. 

Cattle  grazing  on  tall  fescue  heavily  fertilized  with 
poultry  house  waste  may  be  developing  a  condi- 
tion which  tentatively  has  been  called  'fat  necro- 
sis' or  'dead  fat,'  among  other  things.  Postmor- 
tems on  cows  showed  portions  of  the  abdomen 
area  covered  with  this  very  hard,  chalky  fat  and  in 
some  instances  this  fat  has  completely  closed  the 
small  intestines  and  surrounded  kidneys,  shutting 
off  the  urine  process.  Empirical  evidence  indicates 
that  grain  supplement  4-6  weeks  prior  to  parturi- 
tion prevents  the  development  of  this  condition. 
(See  also  W72-10598)  (Bundy-Iowa  State) 
W72- 10602 


PROGRESS   REPORT:    PASTURE   FERTHJZA- 
TION  USING  POULTRY  LITTER, 

Agricultural  Research  Service,  Watkinsville,  Ga. 

Soil  and  Water  Conservation  Research  Div. 

S.  R.  Wilkinson,  W.  A.  Jackson,  R.  N.  Dawson, 

and  D.  J.  Williams. 

In:    Proceedings    Poultry    Waste    Management 

Seminar,  Athens,  Georgia,  June  23,  1970,  p  24-29, 

6ref. 

Descriptors:    'Farm    wastes,    'Waste    disposal, 
Poultry,  Litter,  Fescues,  Nitrogen,  Phosphorus, 
Potassium,      Calcium,      Magnesium,      Fertility, 
'Animal  diseases,  Fertilizer. 
Identifiers:  Nitrate  poisoning,  Grass  tetany. 


Growing  chickens  and  using  the  litter  to  produce 
extra  grass  and  beef  has  been  profitable.  This 
practice  has  transformed  the  North  Georgia 
countryside  from  eroded  red  clay  to  lush  green 
grass  by  enhancing  soil  fertility,  conservation,  and 
wise  land  use.  However,  in  some  pastures  where 
rates  of  litter  applications  have  been  high,  animal 
health  problems  such  as  nitrate  poisoning,  grass 
tetany,  and  fat  necrosis  have  appeared.  The  objec- 
tives were  to  produce  under  controlled  and 
recorded  conditions  a  tall  fescue  pasture  heavily 
fertilized  with  broiler  litter  for  the  purpose  of  stu- 
dying cumulative  effects  of  high  rates  of  broiler 
litter  fertilization  on  selected  soil,  plant,  and 
animal  parameters  in  a  grazing  ecosystem;  includ- 
ing the  development  of  potential  animal  health 
problems  of  nitrate  poisoning,  grass  tetany  and  fat 
necrosis.  The  research  has  not  yet  been 
completed,  but  the  trends  indicate  that  each  ton  of 
broiler  house  litter  supplies  about  60  lbs.  of  N,  30 
lbs.  of  K,  30  lbs.  of  Ca,  8  lbs.  of  Mg,  and  is  an  im- 
portant source  of  Zn,  as  well  as  micronutrients. 
The  application  of  14  tons  of  broiler  house  litter 
over  a  365  day  period  has  made  some  significant 
changes  in  soil  chemical  properties.  Broiler 
manured  fescue  grass  was  consistently  higher  in 
total  N  than  inorganic  fertilized  fescue  except  dur- 
ing the  spring.  (See  also  W72-10598)  (Bundy-Iowa 
State) 
W72- 10603 


TRAVEL  OF  POLLUTION-INDICATOR  BAC- 
TERIA THROUGH  THE  MAGOTHY  AQUIFER, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72- 10735 


MICROBIOLOGICAL  ASPECTS  OF  GROUND- 
WATER RECHARGE-INJECTION  OF  PU- 
RIFIED  CHLORINATED  SEWAGE  EFFLUENT, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72- 10736 


DEVICE  FOR  DE-WATERING  MUD,  SLUDGE 
OR  FD3RE  SUSPENSIONS, 

T.  Glowacki. 

U.  S.  Patent  No.  3,533,510,  3  p,  5  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  2,  p  467,  October  13,  1970. 

Descriptors:  'Patents,  'Sludges,  'Mud,  Fibers, 
'Pulp,  'Dewatering,  Waste  treatment,  Separation 
techniques,  Pollution  abatement,  'Waste  water 
treatment. 

A  feeder  screw  is  mounted  for  rotation  in  a  per- 
forated drum.  The  feeder  screw  feeds  the  mass  to 
be  de-watered  from  an  inlet  opening  to  an  annular 
outlet.  A  series  of  flaps  are  individually  biased  so 
as  to  open  individually  under  the  influence  of  the 
pressure  from  the  de- watered  pulp.  (Sinha-OEIS) 
W72- 10746 


ACTIVATED  SLUDGE  INSTALLATION  WITH 
CONCENTRICALLY  ARRANGED  CKCULAR 
TANKS  WITH  ONE  CIRCULAR  TANK  AN 
AERATING  TANK  AND  RAPIDLY  RUNNING 
BRIDGE, 

J.  Seipp,  and  A.  Schreiber. 

U.  S.  Patent  No.  3,533,508,  4  p,  10  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  2,  p  467,  October  13,  1970. 

Descriptors:  'Patents,  'Activated  sludge,  'Aera- 
tion, Waste  treatment,  Water  pollution.  Pollution 
abatement,  'Waste  water  treatment. 

This  activated  sludge  installation  differs  from 
others  in  that  a  quickly  revolving  bridge  is  supplied 
simultaneously  with  compressed  air  for  aeration 
and  also  with  current  for  the  supply  of  the  driving 
motor  of  the  bridge.  It  also  has  a  special  type  of 
removable  aeration  device  attached  to  the  bridge, 
and  sludge  scrapers  for  the  centered  final  sedimen- 


tation tank.  The  aeration  device  can  be  taken  out 
or  inserted  quickly  for  repairs  or  examination. 
(Sinha-OEIS) 
W72-10747 


APPARATUS   FOR   COLLECTING   AND   CON- 
TAINING OIL  ON  THE  SURFACE  OF  WATER, 

Water  Pollution  Controls,  Inc.  (assignee). 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10750 


METHOD  OF  TREATING  SEWAGE, 

FMC  Corp.,  Princeton,  N.J.  (assignee). 
L.  D.  Friedman. 

U.  S.  Patent  No.  3,530,067,  3  p,  4  tab,  1  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  878,  No  4,  p  1027,  September  22,  1970. 

Descriptors:  'Patents,  'Sewage  treatment,  'Aera- 
tion, Pollution  abatement,  Water  pollution,  Water 
pollution    treatment,    'Organic    matter,    'Waste 
water  treatment. 
Identifiers:  'Hydrogen  peroxide. 

This  sewage  treatment  process  consists  of  passing 
oxygen-containing  gas  through  an  aqueous  waste 
material  containing  solid  and  soluble  organic 
matter.  The  temperature  is  held  at  less  than  100 
degrees  C  and  hydrogen  peroxide  is  added  either 
incrementally  or  continuously  during  aeration.  The 
treated  mixed  liquor  is  withdrawn  to  a  settling  tank 
where  the  sludge  can  be  settled  in  15  to  30  minutes. 
(Sinha-OEIS) 
W72-10752 


APPARATUS  FOR  ACTIVATED  SLUDGE 
TREATMENT  OF  OXYGEN  DEMANDING 
WASTES, 

R.  L.  Fifer. 

U.  S.  Patent  No.  3,529,725,  2  p,  2  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  878,  No  4,  p  949,  September  22, 1970. 

Descriptors:  'Patents,  'Activated  sludge,  'Bac- 
teria, 'Aeration,  Waste  treatment,  Water  pollution 
treatment,  'Waste  water  treatment,  Pollution 
abatement,  'Biochemical  oxygen  demand. 

The  aeration  device  includes  an  aeration  chamber 
and  a  lid.  Extending  downward  from  the  underside 
of  the  lid  is  a  chute  which  divides  the  chamber  into 
concentric  aeration  zones  in  communication  with 
each  other  at  their  lower  ends  forming  a  single 
open  zone.  A  raw  sewage  inlet  opens  into  an  aera- 
tion zone  either  within  or  beside  the  chute.  Below 
the  chute  an  air  dif f user  is  adapted  to  inject  air  into 
each  of  the  concentric  aeration  zones.  (Sinha- 
OEIS) 
W72-10754 


APPARATUS  FOR  THE  TREATMENT  OF 
WASTE  WATER, 

Waste  Water  Treatment  Corp.,  New  York,  (as- 
signee). 
K.  B.  Ray. 

U.  S.  Patent  No.  3,528,549,  5  p,  7  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  3,  p.  657,  September  15, 1970. 

Descriptors:  'Patents,  Waste  water,  'Waste  water 
treatment,  Pollution  abatement,  'Biological  treat- 
ment, 'Industrial  wastes,  Water  pollution,  Water 
pollution  treatment,  Trickling  filters,  Filtration, 
•Chemical  wastes,  'Settling  basins. 

A  vertically  elongated  tower  structure  has  a  lower 
section  for  settling  solids  from  waste  water  and  a 
superimposed  upper  section  for  biochemical  treat- 
ment of  the  water.  The  lower  section  is  divided  by 
vertical  partitions  into  a  series  of  chambers  for 
holding  bodies  of  water  extending  nearly  to  the  top 
of  that  lower  section.  The  waste  water  to  be 
treated  is  introduced  into  the  first  of  the  chambers 
and  the  treated  water  is  discharged  from  near  the 
top  of  the  last  of  the  chambers.  The  upper  section 
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contains  a  trickling  filter  medium.  Water  is 
withdrawn  from  an  intermediate  chamber  of  the 
series  and  distributed  over  the  top  of  the  filter 
medium  for  gravity  flow  downward  on  the  latter. 
Air  is  admitted  to  the  lower  end  of  the  upper  sec- 
tion for  passage  upward  in  contact  with  the  flow  of 
water  on  the  filter  medium.  (Sinha-OEIS) 
W72- 10759 


CHLORINE         RESIDUAL         CONTROLLING 
SYSTEM, 

General  Signal  Corp.  (assignee). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10760 


ELECTROLYTIC  SOFTENING  OF  WATER, 

Nalco  Chemical  Co.,  Chicago,  111.  (assignee). 
R.  B.  Thompson. 

U.  S.  Patent  No.  3,652,433,  4  p,  4  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  8%,  No.  4,  p.  1431 ,  March  28,  1972. 

Descriptors:    'Patents,    *Water    softening,    Dis- 
solved soilds,  Calcium,  Magnesium,  'Electrolysis, 
•Waste  water  treatment. 
Identifiers:  'Deionization. 

The  electrolytic  deionization  of  water  is  carried 
out  in  a  system  that  includes  a  horizontally 
disposed  container  for  the  water,  a  pair  of  spaced 
electrodes  and  controlled  outlets.  A  unidirectional 
current,  capable  of  imposing  a  voltage  differential 
of  between  a  minimum  of  about  4  to  5  and 
preferably  of  about  10  to  15  volts,  and  a  maximum 
of  not  over  about  100  volts,  and  preferably  not 
over  50  volts,  is  established  between  the  elec- 
trodes. (Sinha-OEIS) 
W72- 10761 


REACTOR  FILTER  ASSEMBLY, 

M.J.  Berardi. 

U.  S.  Patent  No.  3,651,942,  3  p,  4  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  Sates  Patent  Office, 
Vol.  8%,  No.  4,  p.  1321 ,  March  28,  1972. 

Descriptors:  'Patents,  'Water  purification, 
•Waste  water  treatment,  'Pollution  abatement, 
Water  pollution,  'Water  pollution  treatment, 
Separation  techniques,  Phosphate,  Nutrients, 
Iron,  Manganese,  Dissolved  gages,  Turbidity, 
Aeration,  Biochemical  oxygen  demand. 

The  reactor  filter  assembly  consists  of  a  four-stage 
system.  The  influent  is  first  treated  with  condition- 
ing chemicals  and  aerated  for  oxidation  and  for  the 
removal  of  undesired  gases.  The  liquid  is  then  con- 
ducted to  a  velocity  suspended  flocculation  bed 
into  a  solid  retention  stage.  A  further  stage  pro- 
vides for  the  final  cleansing  of  the  filtered  water. 
Backwash  and  sludge  drainage  are  provided  and 
may  be  automatically  controlled.  (Sinha-OEIS) 
W72- 10763 


WASTE  COLLECTOR, 

Lee  Co.,  Westbrook,  Conn,  (assignee). 
L.  Lee,  II. 

U.  S.  Patent  No.  3,651,607,  3  p,  2  fig.  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  8%,  No.  4,  p.  1236,  March  28,  1972. 

Descriptors:  'Patents,  'Industrial  wastes,  'Waste 
water  treatment,  'Pollution  abatement,  Water  pol- 
lution, Water  pollution  treatment. 

This  waste  collector  is  a  self-contained  recirculat- 
ing unit  establishing  a  gravity  assisted  waterfall.  It 
provides  a  continuously  wetted  exposed  surfaces 
of  significantly  increased  area  substantially  coex- 
tensive with  that  of  the  U-shaped  spillway  for  col- 
lection of  debris.  (Sinha-OEIS) 
W72- 10764 


METHOD  AND  APPARATUS  FOR  THE  CON- 
TINUOUS REGENERATION  OF  ION 
EXCHANGE  RESINS, 

Societe    Generate    d'Epuration   et   d'Assainisse- 
ment,  Paris  (France),  (assignee). 
J.  C.  Burriat,  and  P.du  Fort. 

U.  S.  Patent  No.  3,650,948,  5  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  3,  p.  1072,  March  21 ,  1972. 

Descriptors:  'Patents,  'Ion  exchange,  'Resins, 
Water  purification,  'Waste  water  treatment. 

A  method  of  regenerating  ion  exchange  resins  in  a 
fluidbed  is  described.  It  consists  of  loosening,  ac- 
tually regenerating  and  rinsing  the  regenerated  ion 
exchange  resins  as  a  continous  process  in  a  single 
enclousre,  in  superposed  successive  zones.  (Sin- 
ha-OEIS) 
W72- 10765 


FDLTRATION  APPARATUS, 

Industrial  Filter  and  Pump  Mfg.  Co.,  Cicero,  111. 
(assignee). 
J.  F.  Zievers. 

U.  S.  Patent  No.  3,648,842,  4  p,  3  fig,  8  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  2,  p.  567,  March  14, 1972. 

Descriptors:  'Patents,  'Filtration,  Equipment, 
•Radioactive  wastes,  Filters,  'Pollution  abate- 
ment, Separation  techniques,  'Waste  water  treat- 
ment, Water  pollution,  Water  pollution  treatment. 

A  roll  type  filtering  device  includes  a  filter  tank 
and  a  disposable,  self-contained,  filter  cartridge 
removably  mounted  in  the  filter  chamber.  The  car- 
tridge contains  rolls  of  sheet  filter  material  con- 
nected to  a  take-up  spool  rotatably  mounted  in  a 
perforated  container.  When  the  cartridge  is  placed 
in  the  tank,  the  take-up  spool  mates  with  a  drive- 
shaft  in  the  filter  tank  and  may  thus  be  rotated  to 
unwind  the  outer  layers  of  the  filter  material  from 
the  rolls  onto  the  take-up  spool.  The  entire  car- 
tridge can  be  removed  by  a  remotely  operated 
crane  and  placed  in  a  sealable  drum  for  ultimate 
disposal.  (Sinha-OEIS) 
W72- 10767 


SEWAGE  DISPOSAL, 

Underwater  Storage,  Inc.,  Washington,  D.C.  (as- 
signee). 

For  primary  bibliographic  entry  see  Field  05G. 
W72- 10770 


SALT  WATER  DISTILLATION  AND  CONDEN- 
SATION SYSTEM  AND  METHOD, 

For  primary  bibliographic  entry  see  Field  03A. 
W72- 10774 


REVERSE  OSMOSIS-ION  EXCHANGE  WATER 
PURF1CATION, 

Union  Tank  Car  Co.,  Chicago,  Dl.  (assignee). 
B.  H.  Kryzer. 

U.  S.  Patent  No.  3,526,320,  3  p,  1  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  1,  p.  90,  September  1,  1970. 

Descriptors:  'Patents,  Water  treatment,  'Water 
purification,  'Reverse  osmosis,  'Semipermeable 
membranes,  *Ion  exchange,  Resins,  Membranes, 
•Wastewater  treatment. 

This  invention  provides  a  method  for  purifying 
water  wherein  the  water  is  conducted  through  a 
semi-permeable  mambrane  to  remove  the  majority 
of  the  dissolved  and  undissolved  impurities  by 
reverse  osmosis.  A  portion  of  the  water  is  stored 
until  needed.  It  may  be  conducted  through  an  ion 
exchange  resin  to  remove  any  remaining  ionic  im- 
purities. (Sinha-OEIS) 
W72- 10775 


METHOD  AND  APPARATUS  FOR   SEPARAT- 
ING IMMISCD3LE  LIQWDS, 

For  primary  bibliographic  entry  see  Field  05G. 
W72- 10776 


ADMINISTRATION,  SYSTEMS  ANALYSIS. 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72- 10779 


ANALYSIS  OF  WATER  REUSE  ALTERNA- 
TIVES IN  AN  INTEGRATED  URBAN  AND 
AGRICULTURAL  AREA, 

Water  Research  Lab.  Utah  State  Univ.,  Logan. 
A.  B.  Bishop,  and  D.  W.  Hendricks. 
September,  1971.  37  p,  20  fig,  16  tab,  15  ref,  2  ap- 
pend. PRWG23-7. 

Descriptors:  'Water  reuse,  'Water  resources 
development,  *Water  allocation  (Policy),  'Water 
management  (Applied),  'Water  treatment,  'Water 
requirements,  'Water  demand,  'Water  users, 
•Water  shortage,  *Water  supply,  Planning, 
Systems  analysis,  Mathematical  models,  Utah, 
Groundwater,  Surface  waters,  Effluents, 
Desalination,  Tertiary  treatment. 
Identifiers:  Salt  Lake  City,  Primary  water  supply, 
Secondary  water  supply,  Supplementary  supply 


In  areas  where  the  primary  water  supply  is  no 
longer  sufficient  to  meet  the  diversion  require- 
ments of  all  users,  secondary  and  supplemental 
sources  become  important,  and  water  demands 
must  be  met  by  recycle-and  sequential-reuse  from 
secondary  supply  vectors  or  development  of  sup- 
plementary supplies.  A  conceptual  framework  is 
formulated  in  which  all  system  permutations  and 
water  dispositions  can  be  explored  in  order  to 
select  the  least  costly  water  reuse  alternatives. 
Presented  is  a  reuse  planning  model  for  analyzing 
alternatives  of  sequential-and  recycle-reuse  in  an 
integrated  urban  and  agricultural  environment.  To 
illustrate  application  of  the  model  to  an  actual 
water  reuse  system,  a  case  study  of  the  Salt  Lake 
City,  Utah  area  is  presented.  The  model  functions 
to  determine  the  optimal  allocations  from  each 
supply  category  to  each  use  destination  at 
minimum  cost;  linear  programming  is  used  to  esti- 
mate alternative  treatment  and  transportation 
costs.  Furthermore,  the  analysis  projects  increas- 
ing future  demands  against  a  constant  water 
supply  and  cities  types  of  treatments  that  could 
rehabilitate  water  for  reuse  to  meet  demands  at 
least  cost;  and  establishes  a  least  cost  allocation 
that  incorporates  required  design  capacities  for 
treatment  facilities  and  indicates  times  when  they 
should  be  phased-in  to  the  system.  (Bell-Cornell) 
W72- 10781 


USE  OF  REACTOR  COOLING  WATER  FROM 
NUCLEAR  POWER  PLANTS  FOR  IRRIGATION 
OF  AGRICULTURAL  CROPS, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 

L.  L.  Boersma,  E.  W.  R.  Barlow,  and  K.  A. 
Rykbost. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  747,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Oregon  Water  Resources 
Research  Institute,  Corvallis,  Publication  WRRI- 
12,  April  1972,  95  p,  31  fig,  54  tab,  104  ref.  OWRR 
B-009-ORE  (3). 

Descriptors:    Nuclear  power  plants,    *Irrigation 
systems,    Water    treatment,    Recycling,    Heated 
water,    Nuclear    wastes,    'Water   reuse,    'Crop 
response,  Crop  production,  'Thermal  pollution. 
Identifiers:  'Waste  heat. 

Field  tests  were  conducted  with  heat  applied  to  the 
soil  through  underground  pipes  and  crops  growin 
under  controlled  conditions.  Results  obtained  dur- 
ing three  growing  seasons  have  been  summarized. 
A  considerable  variation  in  the  response  between 
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years  can  be  observed.  This  variation  is  in  large 
part  due  to  differences  in  climatic  conditions  dur- 
ing the  three  growing  seasons.  The  results  do  in- 
dicate that  for  the  growing  conditions  which 
prevail  in  the  Willamette  Valley,  a  yield  increase 
from  30  to  40%  may  be  expected  for  most  crops 
grown.  (Buckley-Oregon  State) 
W72- 10807 


RESEARCH  ON  DRY-TYPE  COOLING 
TOWERS  FOR  THERMAL  ELECTRIC 
GENERATION:  PART  II, 

Beck  (R.  W.)  and  Associates,  Denver,  Colo. 
J.  P.  Rossie,  and  E.  A.  Cecil. 
Copy  available  from  GPO  Sup  Doc  as 
EP2.10:16/30  EES  11/70,  $1.00;  microfiche  from 
NTIS  as  PB-210  778,  $0.95.  Environmental  Protec- 
tion Agency  Water  Pollution  Control  Research  Se- 
ries November  1970,  101  p,  10  tab.  EPA  Program 
16130  EES  11/70. 

Descriptors:    'Cooling   towers,    'Thermal   power 

plants,      'Computer      programs,      Optimization, 

Dimensions,  'Thermal  pollution. 

Identifiers:    Natural-draft    cooling    tower,    Flow 

chart. 

The  study  of  dry-type  cooling  towers  was 
facilitated  by  the  development  of  two  computer 
programs  to  aid  in  the  analysis  of  the  large  quanti- 
ty of  data.  The  two  programs  are  described  in 
detail  and  instructions  for  their  operation  is  pro- 
vided. The  physical  dimensions  of  a  natural-draft 
cooling  tower  and  its  capital  cost  are  evaluated  by 
the  program  titled  TOWSIZ.  The  economically  op- 
timum dry  cooling  system  is  determined  by  the 
program  titled  OPTDCT.  Flow  charts  and  program 
listings  along  with  output  samples  are  given.  Pro- 
grams were  coded  in  Fortran  IV.  The  computer 
used  was  a  CDC  6400  in  the  time  sharing  system  at 
United  Computing  Systems,  Kansas  City.  (See 
also  W72-04827)  (Upadhyaya-Vanderbilt) 
W72-10810 


COOLING     POND     TEMPERATURE     VERSUS 
SIZE  AND  WATER  LOSS, 

Environmental      Protection      Agency.      Pacific 

Northwest  Water  Lab.,  Corvallis,  Oreg. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10829 


NUCLEAR    WASTE    HEAT    TO    TREAT    MU- 
NICIPAL SEWAGE. 


Water     and      Wastes      Engineering, 
November  1971.  2  fig,  1  tab. 


p     46-48, 


Descriptors:  'Heated  water,  'Waste  water  treat- 
ment, Nuclear  powerplants,  Flow  rates,  Design 
standards,  Costs,  Design  criteria,  Water  treat- 
ment, 'Thermal  pollution. 

A  sewage  treatment  plant  using  waste  heat  from  a 
proposed  nuclear  power  plant  and  providing 
Rhode  Island  with  pure  drinking  water;  a  warm 
water  aquiculture,  fishing,  and  swimming  area; 
and  enormous  man-made  recreation  islands  has 
been  envisioned.  Raw  sewage  from  metropolitan 
Providence  would  be  pumped  to  the  proposed 
sewage  system  for  primary,  secondary  and  tertiary 
treatment.  Heat  has  been  incorporated  to  ac- 
celerate the  removal  of  floatable  and  settleable 
solids  in  primary  treatment,  to  utilize  thermophyl- 
ic  bacteria,  to  accelerate  the  digestion  rate  in 
secondary  treatment,  and  to  remove  enteric  bac- 
teria and  chemical  impurities  in  tertiary  treatment. 
A  60  inch  diameter  pipeline  was  calculated  to  give 
the  minimum  head  loss  while  providing  reasonable 
velocity  at  minimum  flow.  A  preliminary  cost  esti- 
mate indicates  that  the  total  project  would  cost  ap- 
proximately 74  million  dollars,  based  on  a  30  mgd 
sewage  treatment  plant.  The  details  of  the  plant 
and  the  general  layout  of  the  complex  are  shown. 
(Upadhyaya-Vanderbilt) 
W72-I0831 


DEEP  TUNNELS  IN  HARD  ROCK. 

Wisconsin    Univ.,   Milwaukee.   Coll.   of   Applied 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10834 


THE  ROLE  OF  STORAGE  IN  ECONOMICS  OF 
SEWAGE  TREATMENT  PLANT  DESIGN, 

Bauer  Engineering,  Inc.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10837 


FIRST  READER  ON  WATER  QUALITY, 

Texas  Water  Quality  Board,  Austin. 

J.P.Teller. 

Texas  Water  Quality  Board,  Austin,  1967.  19  p. 

Descriptors:  'Water  quality,  'Sewerage,  'Waste 

treatment.  Abatement,  Aeration,  Settling  basins, 

Aerobic  treatment,  Anaerobic  digestion,  Chlorina- 

tion,    Trickling    filters,    Stabilization,    Activated 

sludge. 

Identifiers:  Imhoff  tank. 

This  pamphlet  discusses,  in  brief,  sewerage 
systems,  both  domestic  and  industrial,  the  more 
common  problems  associated  with  waste  treat- 
ment, and  a  listing  of  the  more  significant  defini- 
tions. The  definitions  deal  with  the  different  types 
of  equipment  and  processes  used  in  addition  to 
defining  the  basic  sewer  system.  Also  covered  in 
this  publication  are  explanations  and  pictoral 
sketches  of  trickling  filter,  contact  stabilization 
and  activated  sludge  treatment  processes. 
(Poertner) 
W72-10851 


REGIONAL      SEWERAGE      SYSTEMS      AND 
TREATMENT  COSTS  IN  TEXAS, 

Texas  Water  Quality  Board,  Austin. 

N.  W.  Classen,  B.  G.  Scalf ,  and  J.  B.  Copeland,  Jr. 

Public  Works  Magazine,  April,  1970.  21  p,  9  fig,  3 

ref. 

Descriptors:  'Costs,  'Project  planning, 
'Economics,  'Regional  development,  'Sewerage, 
Abatement,  Water  quality,  Advanced  waste  treat- 
ment, Texas,  Cost  comparisons,  Maintenance 
costs,  Operating  costs,  Economies  of  scale, 
Sewers. 
Identifiers:  Regional  sewer  system. 

The  greater  water  quality  and  economic  benefits 
realized  through  implementation  and  operation  of 
a  regional  sewerage  system  over  that  experienced 
by  a  smaller  system  are  demonstrated.  By  using 
the  regional  plan  the  possibility  of  having  to 
bypass  raw  or  partially  treated  sewage  is 
diminished.  Additional  savings  are  accrued 
through  the  consolidation  of  operational  main- 
tenance facilities,  this  being  especially  true  con- 
cerning laboratory  facility  costs.  The  regional 
system  approach  to  wastewater  collection  and 
treatment  has  been  found  to  be  a  most  efficient 
and  effective  way  to  handle  this  service.  Higher 
quality  effluent  is  produced  while  total  cost  per 
person  decreases  as  the  size  and  capacity  of  the 
facilities  increase.  Even  greater  significance  is 
being  attached  to  this  method  because  of  the  fact 
that  tertiary  treatment  facilities  double  the  cost  of 
a  particular  installation.  Greater  economies  will  be 
realized  by  the  area-wide  approach  where  ad- 
vanced treatment  is  required  to  maintain  accepta- 
ble water  quality.  An  area-wide  system  must  be 
justified  on  the  basis  of  economic  feasibility  and 
must  be  shown  to  serve  the  best  interest  of  the 
people  and  the  water  pollution  control  need  of  the 
particular  area.  The  end  result  is  the  production  of 
a  higher  quality  effluent  and  a  greater  degree  of 
pollution  abatement  at  less  cost  per  unit  volume  of 
wastewater  collected  and  treated.  (Poertner) 
W72-10853 


A  QUICK  BIOCHEMICAL  OXYGEN  DEMAND 
TEST. 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  05A. 


W72-1087I 


PROCEEDINGS  OF  FIRST  MEETING  ON  EN- 
VIRONMENTAL POLLUTION,  15-16  APRIL 
1970,  SPONSORED  BY  AMERICAN 

ORDNANCE  ASSOCIATION. 

Edgewood  Arsenal,  Md. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-738  544,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Special  Publication  EASP  100- 
78,  February  1972.  E.  Engquist,  compiler.  245  p, 
34  fig,  3  tab. 

Descriptors:  Water  pollution,  Pollution,  Water 
pollution  sources,  Water  pollution  control,  'Water 
pollution  treatment,  'Industrial  wastes,  'Pulp  and 
paper  industry,  Chemical  industry,  Commercial 
fishing,  Food  processing  industry,  Mining,  Power- 
plants,  Thermal  pollution,  Sewage  treatment,  Oil 
industry,  Lumbering,  Agricultural  runoff,  Chemi- 
cal analysis,  'Chemical  wastes,  Poisons,  Gases, 
Enzymes,  Ions,  Chlorine,  'Activated  carbon, 
Chemical  reactions,  Chemical  oxidation,  Influent 
streams,  Effluent  streams.  Chemical  oxygen  de- 
mand, Biochemical  oxygen  demand.  Adsorption, 
Inorganic  compounds. 

Identifiers:  Nerve  gas,  Hypochlorite,  Sarin,  Char- 
coal, Chemical  removal,  Total  organic  carbon 
Soluble  organic  carbon. 

During  the  1970  meeting  on  environmental  pollu- 
tion held  at  Edgewood  Arsenal,  reports  were 
presented  on  Solid  Waste  Disposal,  the  Depart- 
ment of  the  Army  Environmental  Control  Pro- 
gram, Atmospheric  Pollution,  and  Water  Pollu- 
tion. Water  pollution  was  treated  in  four  reports  as 
follows:  (1)  'Industrial  Pollution  Control 
Technology  Program',  (2)  'Activated  Carbon  in 
Treating  Industrial  Wastes',  (3)  'Activated  Carbon 
in  Pollution  Control',  and  (4)  'Detection,  Decon- 
tamination and  Removal  of  Chemicals  in  Water'. 
The  latter  report  considers  military,  chemical  (or- 
ganic) contamination  to  be  basically  the  same  as 
industrial  pollution,  in  that  assessment  must  be 
made  of  the  problem  area.  The  degree  of  pollution 
must  be  determined  and  a  means  must  be  found  to 
destroy  or  remove  the  pollutants.  Treatment  of 
Sarin  (GB),  a  nerve  gas  used  as  an  example  of  tox- 
ics entering  a  water  system,  involves  a  colorimet- 
ric  detection  using  an  enzyme  and  an  acetate  reac- 
tion and  subsequent  decontamination  by  hydroly- 
sis catalyzed  by  the  hypochlorite  ion.  Chlorine 
dioxide  is  a  good  oxidizing  agent  for  phenolic  and 
tertiaryamine  pollutants  and  sodium  sulfate  is  used 
to  remove  TNT  ammunition  plant  wastes. 
(Mackan-Battelle) 
W72-10874 


BEST  COMBINATION  OF  WASTE  TREAT- 
MENT AND  SPATIALLY  DISTRIBUTED 
DISCHARGE  OF  EFFLUENT, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Chemical  Engineering;  and  Rutgers  -  The 

State    Univ.,    New    Brunswick,    N.J.    Dept.    of 

Biochemical  Engineering. 

A.  K.  Mendiratta,  and  B.  Davidson. 

Water  Resources  Research,  Vol.  8,  No.  3,  p  565- 

585,  June,  1972.  10  fig,  3  tab,  31  ref. 

Descriptors:  'Waste  water  treatment,  'Water 
quality  control,  'Effluents,  'Biochemical  oxygen 
demand,  'Dissolved  oxygen,  Distribution,  Stan- 
dards, River  basins,  Planning,  Optimization, 
'Mathematical  models,  Systems  analysis, 
Pipelines,  Networks. 

Identifiers:  'Water  quality  management,  Optimal 
control  theory,  Stream  quality  standard. 

The  optimal  control  theory  based  on  Pontryagin's 
minimum  principle  has  been  applied  to  the 
problem  of  specifying  the  best  combination  of 
minimum  percent  BOD  waste  treatment  and  ef- 
fluent distribution  policies  for  a  single  plant  on  a 
specified  polluted  river  segment.  The  analysis  fea- 
tures a  new  dual  water  quality  stream  standard 
consisting  of  a  minimum  allowable  DO  concentra- 
tion at  every  point  in  the  river  segment  combined 
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with  a  maximum  allowable  BOD  concentration  at 
a  specified  downstream  point.  The  optimal  BOD 
effluent  distribution  policies  are  compared  with 
choice  suboptimal  effluent  discharge  patterns  as- 
sociated with  best  single  point,  best  uniform,  and 
best  bang-bang  injection  policies.  The  inequality 
constraints,  the  nonlinearities  in  the  system 
model,  and  the  synthesis  of  the  optimal  controls 
were  handled  in  a  direct  manner  by  using  the 
Pontryagin  control  theory  principle  combined  with 
gradient  search  and  penalty  function  techniques. 
The  results  establish  certain  guidelines  for  increas- 
ing the  assimilative  capacity  of  a  given  river  seg- 
ment through  judicious  combinations  of  minimum 
percent  BOD  waste  treatment  and  continuous 
BOD  effluent  distribtuion  or  dumping  patterns  as- 
sociated with  single  plant  effluents.  Certain  cost 
factors  associated  with  the  pipeline  distributer  net- 
work and  treatment  plant  could  be  incorporated 
directly  into  the  optimization  algorithm.  (Bell-Cor- 
nell) 
W72-10891 


HOW  SERIOUS  IS  THE  PROBLEM, 

Hazen  and  Sawyer,  New  York. 

For  primary  bibliographic  entry  see  Field  05F. 

W72- 10922 


PONTIAC  RECALCINING  PLANT, 

Jones  and  Henry,  Toledo,  Ohio. 

For  primary  bibliographic  entry  see  Field  05F. 

W72- 10924 


PONTIAC     RECALCINING     PLANT,    DISCUS- 
SION, 

Dorr  Co.,  New  York. 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10925 


PONTIAC     RECALCINING     PLANT,    DISCUS- 
SION, 

Combustion  Engineering  Inc.,  Chicago,  III. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10926 


EXPERIENCES  IN  POLYMER  APPLICATIONS 
TO  SEVERAL  SOLIDS-LIQUIDS  SEPARATION 
PROCESSES, 

Dow  Chemical  Co.,  Midland,  Mich. 
S.  J.  Mogelnicki. 

In:  Proceedings,  Tenth  Sanitary  Engineering  Con- 
ference, Waste  Disposal  from  Water  and  Waste- 
water Treatment  Processes,  University  of  Illinois, 
Urbana,  Feb  6-7,  1968,  p  47-62.  9  fig,  24  tab. 

Descriptors:  'Polymers,  'Dewatering,  Industrial 
wastes,  Sedimentation,  Centrifugation,  Flotation, 
Filtration,  'Waste  water  treatment,  'Flocculation, 
'Industrial  wastes,  'Sludge  treatment,  Solid 
wastes,  Separation  techniques. 
Identifiers:  'Primary  flocculants,  'Flocculant 
aids,  'Filter  aids,  Clarification. 

The  early  utility  of  polymers  in  the  mining,  metal, 
and  paper  industries  is  cited.  Data  are  tabulated  on 
the  effectiveness  of  synthetic,  organic,  high 
molecular  weight,  water  soluble  polymers  to 
separate  solids  in  industry.  The  polymers  depend 
on  adsorption,  charge  neutralization,  and  inter- 
particle  bridging  to  agglomerate  small  colloidal 
suspensions  into  large  colonies.  Typical  cationic 
polymine,  anionic,  and  nonionic  polymer  formulae 
are  presented.  Polymers  function  as  primary  floc- 
culants, flocculant  aids,  filter  aids,  and  sludge  con- 
ditioning agents.  Data  are  tabulated  for  polymer 
application  in  sedimentation,  flotation,  filtration, 
and  centrifugation  processes.  Wastewater  clarifi- 
cation with  polymer  addition  is  described  for  an 
aluminum  industry  effluent,  steel  mill  flue  dust, 
electroplating  streams,  tannery  waste,  steel  mill 
scale,  and  raw  sewage  flocculation  at  an  activated 
sludge  and  trickling  filter  plant.  Flotation  data  are 
presented  for  brewery,  vegetable  oil  processing, 
meat  packing,  waste  activated  sludge  and  petrole- 


um refinery  wastes.  Data  are  presented  for  sand 
bed  drying  and  vacuum  filtration  of  textile  indus- 
try, elutriated  digested  primary,  and  primary- 
secondary  elutriated  digested  wastes.  Centrifuga- 
tion studies  were  conducted  on  chemical  and 
sewage  sludges.  Polymer  advantages  include 
reduced  handling  and  chemical  storage,  easily  con- 
trolled dose  levels,  increased  suspended  solids 
capture,  higher  hydraulic  capacity,  and  reduced 
costs.  (Nardozzi-AWWARF) 
W72-10927 


DEWATERING  BY  LAGOONS  AND  DRYING 
BEDS, 

O'Brien  and  Gere,  Syracuse,  N.Y. 
J.D.McWain. 

In:  Proceedings,  Tenth  Sanitary  Engineering  Con- 
ference, Waste  Disposal  from  Water  and  Waste- 
water Treatment  Processes,  University  of  Illinois, 
Urbana,  Feb  6-7,  1968,  p  63-76.  10  fig,  4  tab. 

Descriptors:  'Lagoons,  'Dewatering,  Evapora- 
tion, 'Sludge  treatment,  'Filtration,  Drying, 
Water  treatment,  Waste  water  treatment,  New 
York. 

Identifiers:  'Sand  drying  beds,  'Asphalt-paved 
beds,  Aerobic  sludge,  Water  treatment  plant 
sludge,  Cake  concentration. 

Observations,  analyses,  and  investigations  are 
presented  on  drying  bed  dewatering  of  aerobically 
digested  sewage  sludge  and  lagoon  and  drying  bed 
dewatering  of  upflow  clarifier  sludge  from  water 
treatment  plants.  Handling  and  disposal  options 
for  aerobic  sludge  include  centrifugation,  air  flota- 
tion-vacuum filtration,  and  drying  beds.  Sand  dry- 
ing beds  dewater  sludge  by  draining  and  evapora- 
tion. Shallow  loaded  beds  dewater  rapidly  with 
solids  concentration  times  inversely  proportional 
to  initial  bed  depth.  Evaporation  was  independent 
of  bed  depth.  A  homogeneous  sludge  concentra- 
tion of  25%  reduced  volume  by  85%.  Dewatering 
on  asphalt-paved  beds  produced  a  20%  sludge  con- 
tent of  the  initial  volume.  Clarification  sludge  from 
the  Shoremont  and  Wolcott  Plants  (N.Y.)  was 
tested  for  lagoon  and  drying  bed  dewatering.  Core 
samples  from  the  lagoons  showed  this  method 
unable  to  produce  a  20%  sludge.  Pilot  testing  was 
initiated.  Temperature,  relative  humidity,  sand 
size,  drainage  time,  drying  time,  total  dewatering 
time,  and  final  filtrate  suspended  solids  concentra- 
tions are  tabulated.  A  1%  sludge  required  100 
hours  to  produce  a  20%  cake  with  a  filtrate  of  240 
mg/1  suspended  solids.  A  bed  loading  of  0.784 
pounds  drying  solids/sq  ft  was  needed.  A  1.0-mm 
effective  grain  size  was  unsatisfactory  for  sludge 
dewatering.  (Nardozzi-AWWARF) 
W72- 10928 


ACTION    NOW    IN    FILTER    PLANT    WASTE- 
WATER TREATMENT, 

Malcolm  Pirnie,  Inc.,  White  Plains,  N.Y. 
For  primary  bibliographic  entry  see  Field  05F. 
W72-10929 


WATER  AND  WASTEWATER  TREATMENT 
PLANT  SLUDGES, 

Stilson  (Alden  E.)  and  Associates,  Ltd.,  Colum- 
bus, Ohio. 

For  primary  bibliographic  entry  see  Field  05F. 
W72- 10930 


ADVANCES     IN     THE     CENTRIFUGAL     DE- 
WATERING  OF  SLUDGES, 

For  primary  bibliographic  entry  see  Field  05F. 
W72-10931 


RECOVERY  OF  WATERWORKS  SLUDGE, 

Tabriz  Water  Supply  (Iran). 

For  primary  bibliographic  entry  see  Field  05F. 

W72-10932 


VIRUS  REMOVAL-WATER  AND  WASTE- 
WATER, 

Tennessee    Univ.,    Knoxville.    Water   Resources 
Research  Center. 
W.  A.  Drewry. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  857,  $0.95  in  microfiche. 
Tennessee  Water  Resources  Research  Center, 
Research  Report  No.  24,  May  1972.  43  p,  5  fig,  9 
tab,  35  ref.  OWRR  A-018-TENN  (4). 

Descriptors:  'Viruses,  'Water  treatment,  Bac- 
teriophage, 'Waste  water  treatment,  Chemical 
precipitation,  Chlorination,  Adsorption,  Ion 
exchange,  Flocculation,  Microorganisms,  Ac- 
tivated carbon. 

The  effectiveness  of  several  conventional  water 
treatment  processes  that  also  are  or  can  be  used  as 
wastewater  treatment  processes  was  investigated 
with  regard  to  virus  removal  and/or  inactivation.  A 
single  vims  and  a  standard  plaque  assay  procedure 
were  used  to  provide  a  valid  basis  for  determina- 
tion of  the  relative  effectiveness  of  the  various 
treatment  processes  tested.  The  virus  was  the  bac- 
teriophage f2,  the  Zinder  strain,  specific  to 
Escherichia  coli  (K12  Hrf  D).  Phase  I  covered 
flocculation  studies  using  several  different  coagu- 
lants and  coagulant  aids.  Phase  II  involved  batch 
and  column  studies  to  determine  the  effectiveness 
of  activated  carbon  and  ion  exchange  resins  for 
virus  removal.  In  Phase  III  waters  from  three  sites 
were  collected  to  perform  variable  chlorine  test  se- 
ries and  variable  test  time  series.  The  three  sites 
were:  David  Ferry  on  the  Little  Tennessee  River, 
Fort  Londoun  Lake,  and  Loves  Creek  wastewater 
treatment  plant  in  Knoxville.  The  effect  of 
chlorine,  in  the  variable  chlorine  test  series,  in- 
creases as  the  time  interval  increases  and  is 
directly  related  to  the  organic  content  of  the  water; 
hence,  the  effectiveness  of  break  point  chlorina- 
tion is  inversely  proportional  to  the  COD  of  the 
water.  The  variable  chlorine  test  series  indicates 
that  free  chlorine  is  an  excellent  viricide  with  al- 
most immediate  killing  power;  however,  the  need 
to  maintain  a  combined  chlorine  residual  was  en- 
forced as  the  viricidal  ability  of  combined 
chlorine,  though  somewhat  slower  than  free 
chlorine,  is  much  more  permanent.  The  practice  of 
maintaining  a  free  residual  at  some  chlorine  dose 
past  the  breakpoint  tends  to  offer  two  advantages: 
(1)  a  high  degree  of  virus  inactivation  at  initial  con- 
tact and  (2)  the  maintenance  of  a  combined 
residual  insures  a  more  permanent  killing  ability 
for  the  water  on  a  much  longer  time  span.  There 
exists  a  relationship  between  time,  chlorine 
residual,  and  virus  kill  for  any  specific  water. 
These  relationships  were  plotted  in  isometric  for 
the  three  waters  in  an  attempt  to  more  fully  grasp 
and  understanding  of  the  relationship  between  free 
chlorine  and  combined  chlorine  with  respect  to 
contact  time. 
W72-I0933 


METHODS  AND  DEVELOPMENTS  IN  TREAT- 
MENT OF  NUCLEAR  POWERPLANT  WASTES 
(METHODEN  UND  ENTWICKLUGEN  DER  AB- 
WASSERAUFBEREITUNG  IN  KERNKRAF- 
WERKEN), 

Kraftwerk  Union  A.G.,  Erlangen  (West  Ger- 
many). 

H.  G.  Heitmann,  and  A.  Puthawala. 
Vom  Wasser  Vol.  38,  p  373-390  1971.  7  fig,  2  tab,  7 
ref. 

Descriptors:  'Ultimate  disposal,  'Reviews, 
'Waste  water  treatment,  'Nuclear  wastes, 
Nuclear  power  plants,  Europe,  Drying,  Radioac- 
tivity, Effluents,  Watef  purification,  Filtration, 
Chemical  precipitation,  Evaporation,  Separation 
techniques,  Geologic  formations,  Technology, 
Water  pollution  treatment,  Ion  exchange. 

The  nuclear  power  stations  in  Germany  and  their 
radioactive  effluents  are  described.  Processes  for 
decontamination  of  the  effluents  are  outlined 
(chemical  precipitation,  mechanical  filtration,  ion 
exchange,  and  evaporation);  and  flow  diagrams 
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are  given  for  treatment  of  effluents  from  pres- 
surized- and  boiling-water  reactors.  The  separated 
waste  is  solidified  before  storage  in  a  (salt-mine) 
geologic  formation.  Solidification  techniques 
which  are  now  undergoing  further  development  in- 
clude drum  drying,  pot  calcining,  spray  drying, 
and  drying  and  mixing  with  bitumen  or 
polyethylene  in  a  screw-conveyor-type  dryer. 
(Bopp-ORNL) 
W72-10976 


DIVISION  OF  RADIATION  AND  SAFETY,  (AB- 
TEILUNG  STRAHLENSCHUTZ  UND  SICHER- 
HEIT). 

Gesellschaft  fuer  Kernforschung  m.b.H.,  Karl- 
sruhe (West  Germany). 

In:  Bericht  uber  Forschungs  und  Entwicklungsar- 
beiten  im  Jahre  1971.  p.  228-243.  36  ref. 

Descriptors:  'Radioactive  wastes,  *Nuclear 
wastes,  'Waste  treatment,  Monitoring,  Radioac- 
tivity, Radioactivity  effects,  Radioactivity 
techniques,  Activated  carbon,  Solid  wastes, 
Coagulation,  Froth  flotation,  Tritium,  Oil  fields, 
Exploitation,  Path  of  pollutants,  Forecasting, 
Foreign  research,  Waste  storage,  Underground. 

Studies  were  begun  of  chemical  regeneration  of 
activated  carbon  used  in  conventional  (unradioac- 
tive)  waste  treatment.  Steam  at  200C  and  1  atm. 
gave  93%  desorption  of  a  test  substance  (dimethyl 
formamide).  Consideration  was  given  to  injection 
of  tritium-containing  effluent  into  an  exploited  oil 
field  until  the  present  50  atm.  pressure  is  increased 
to  the  initial  pressure  of  100  atm.  Processes 
developed  for  classification  of  highly  radioactive 
waste  (prior  to  storage)  include  the  alu- 
minothermite  reaction.  The  radiation  stability  of 
bitumin-fixed  waste  was  studied.  Separation  of 
precipitates  generated  during  treatment  of  radioac- 
tive effluents  was  facilitated  by  addition  of  small 
quantities  of  hydrophobic  agents  and  flotation  by 
air  bubbles.  Work  is  reported  in  radiation  monitor- 
ing of  and  decontamination  of  gaseous  and  liquid 
effluents,  and  in  underground  storage  of  radioac- 
tive wastes.  (Bopp-ORNL) 
W72- 10977 


FRP  ACID  WASTE  LINE  INSTALLED  IN  12 
DAYS, 

Atlantic  Bridge  Co.  Ltd.,  Mahone  Bay  (Nova 
Scotia). 

W.  B.  MacDonald,  G.  A.  Escher,  and  B.  Molnar. 
Water  and  Sewage  Works,  Vol  117,  No  7,  July-Au- 
gust 1970,  p  IW/4-IW/7.  5  fig,  1  tab,  5  ref. 

Descriptors:  'Sewers,  Industrial  wastes,  Installa- 
tion, Acids,  Construction,  Materials,  Tempera- 
ture, Time,  Reinforced  concrete,  Hydrogen  ion 
concentration,  *Pulp  wastes,  *Pipes,  Waste  water 
treatment,  'Plastic  pipes. 

Identifiers:  Sulfuric  acid,  Nitric  acid,  'Fiberglass 
reinforced  plastic  pipe  (FRP). 

Nova  Scotia  Pulp  Limited  had  to  replace  its  entire 
system  of  acid  effluent  line  as  the  old  tiled 
concrete  line  was  severely  corroded  causing  sec- 
tions under  the  mill  yard  to  collapse.  The  replace- 
ment pipe  would  have  to  be  able  to  withstand  nitric 
and  sulfonic  acids  at  a  pH  of  1-2  with  temperatures 
ranging  up  to  100  deg  F.  FRP  pipe  was  chosen  for 
the  new  system.  The  main  trunk  line  of  36  in.  and 
42  in.  diameter  pipe  was  encased  in  reinforced 
concrete  so  as  to  withstand  the  live  loads  of  the 
mill  yard  and  a  railroad  crossing.  The  pipe  was  in- 
stalled in  40  ft.  sections.  Feeder  lines  of  24  in. 
diameter  were  not  encased,  but  designed  for  direct 
burial  under  10  ft.  of  backfill.  A  500  ft.  run  of  18  in. 
FRP  pipe  was  designed  for  suspension  from  ban- 
gers spaced  at  8  ft.  intervals.  Corners  were 
eliminated  so  that  deposits  could  not  buildup  and 
cause  high  localized  acid  concentrations.  Installa- 
tion of  the  3,500  ft.  long  FRP  effluent  system,  in- 
cluding 4  manholes  and  two  Parshall  flumes 
required  13  days  from  ground  breaking  to  complet- 
ing backfill.  (Galwardi-Texas) 
W72-1I041 


PLASTIC  PIPE  APPLICATIONS, 

Olin  Evanite  Plastics,  Carrollton,  Ohio. 

L.J.  Adams. 

Water  and  Sewage  Works,  Vol  117,  No  4,  April 

1970,p  115-117. 

Descriptors:    'Plastic    pipes,    Installation,    Water 
distribution,  'Sewers,  Sewage  treatment,  Industri- 
al plants,  Temperature,  Pressure,  Costs,   Waste 
water  treatment. 
Identifiers:  'Thermoplastics. 

Current  developments  and  future  trends  in  the  use 
of  plastic  piping  in  water,  sewage  and  industrial 
waste  systems  were  reviewed.  Specific  applica- 
tions in  each  of  these  areas  were  described.  Plastic 
pipe  has  been  used  in  water  purification  plants, 
distribution  systems  and  service  lines.  Economic 
considerations  may  be  a  limiting  factor  on  the  use 
of  plastic  pipe  larger  than  4  inches  in  diameter  un- 
less corrosion  or  other  factors  are  of  consequence. 
However,  there  have  been  dramatic  developments 
in  fiberglass  reinforced  thermoplastics  which  have 
doubled  or  even  tripled  pressure  ratings  without 
substantially  increasing  costs.  Plastic  piping  has 
been  used  at  every  stage  of  sewage  collection, 
handling,  treatment  and  disposal.  Two  factors 
which  have  limited  the  extensive  use  of  plastic 
pipe  in  sewer  mains  were  the  limited  production 
capacity  of  the  plastic  pipe  industry  in  8-18  in. 
diameter  sizes  and  the  highly  specialized  nature  of 
installation  usually  requiring  on-the-job  supervi- 
sion. Also,  a  third  limiting  factor  on  the  rapid 
development  of  plastic  sewer  mains  has  been  the 
lack  of  an  adequate  standard.  Plastic  pipe  for  in- 
dustrial waste  applications  should  be  supplied  and 
installed  on  an  engineered  basis  with  each  system 
being  analyzed  to  determine  what  type  and  volume 
of  effluent  has  to  be  handled,  and  at  what  pres- 
sures and  temperature.  (Galwardi-Texas) 
W72-11042 


COST  RELATIONSHIP  OF  BIOLOGICAL  AND 
THERMAL  PROCESSES  FOR  THE  TREAT- 
MENT OF  INDUSTRIAL  EFFLUENTS, 

Friedrich   Uhde   GmbH.,   Dortmund   (West   Ger- 
many). 
J.  Lohman. 

Preprint,  Presented  at  6th  International  Water  Pol- 
lution Research  Conference,  Session  8,  Paper  No. 
16,  June  21,  1972.  9  p,  11  fig,  5  ref . 

Descriptors:  'Industrial  wastes,  'Trickling  filters, 
'Activated  sludge,  'Cost  comparisons,  Incinera- 
tion, Laboratory  tests,  Performance,  Aeration, 
Organic  loading,  Suspended  solids,  Cost  analysis, 
Biochemical  oxygen  demand,  'Waste  water  treat- 
ment, Plastics. 
Identifiers:  Plastics  industry. 

Wastewater  from  a  plastics  plant,  assumed  to  be 
representative  of  a  broad  section  of  the  plastics  in- 
dustry, was  treated  in  the  laboratory  in  5  different 
treatment  schemes.  The  five  methods  included:  (1) 
activated  sludge  system;  (2)  plastic  trickling  filter; 
(3)  series  combination  of  trickling  filter  and  ac- 
tivated sludge;  (4)  high  rate  activated  sludge;  and 
(5)  incineration.  Capital  expenditure  for  each  sug- 
gested plant  was  based  on  cost  factors  currently 
prevailing  in  the  Federal  Republic  of  Germany, 
and  investment  costs  were  assumed  to  be  17%  of 
total  annual  capital  expenditure.  Results  demon- 
strated that:  (1)  trickling  filtration  is  particularly 
amenable  to  situations  where  partial  treatment  is 
required;  (2)  extensive  purification  is  best 
achieved  by  the  series  combination  of  trickling 
filter  followed  by  activated  sludge;  (3)  the  high 
rate  activated  sludge  process  is  preferable  to  con- 
ventional activated  sludge  when  extremely  high 
degress  of  BOD  reduction  are  required;  and  (4)  in- 
cineration is  recommended  for  wastes  with  con- 
centrations of  BOD5  greater  than  30,000  to  50,000 
mg/l.  (Lowry-Texas) 
W 72- 11044 


REGIONAL  SEWER  SYSTEM  IS  NO  DREAM  IN 
DETROIT. 

Engineering   News   Record,   Vol   185,   December 
1970,  p  24-25. 

Descriptors:  'Waste  water  treatment,  'Pollution 
abatement,  'Regional  analysis,  'Sewage  disposal, 
River  basin  development,  Costs,  Water  pollution, 
Treatment  facilities,  Sewers,  Phosphates,  Ox- 
ygen, Construction,  Design,  Great  Lakes  region, 
Regional  development,  Municipal  wastes. 
Identifiers:  Detroit  (Mich),  Regional  system,  In- 
terceptor sewers,  Ferrous  chloride. 

The  Detroit  Metropolitan  Water  Department 
(DMWD)  has  started  building  a  massive  regional 
sewage  collection  and  treatment  system.  The  re- 
gional program  was  designed  to  provide  six  coun- 
ties with  a  system  that  will  reduce  water  pollution 
in  the  Great  Lakes  and  connecting  waters,  and 
make  seven  rivers  and  many  smaller  streams 
available  for  recreational  use.  The  first  phase  of 
the  expansion  program  called  for  the  construction 
of  a  28-mile-long  interceptor  sewer  that  will  extend 
Detroit's  service  to  12  additional  communities  and 
the  expansion  of  Detroit's  treatment  plant  to  ac- 
commodate the  added  load  from  a  combined  popu- 
lation of  more  than  3.4  million.  Total  cost  of  the 
first  phase  was  estimated  at  $160  million  and  will 
be  financed  in  part  by  a  65  cent/1,000  CF  service 
charge  to  users  of  the  sewage  disposal  system  plus 
an  extra  charge  to  communities  on  the  new  inter- 
ceptors. Planned  improvements  to  DMWD's  treat- 
ment plant  consisted  of  a  600  MGD  aeration  tank 
utilizing  pure  oxygen,  two  primary  sedimentation 
tanks  with  a  300  MGD  capacity  and  a  1.2  MGD 
final  chlorine  contact  conduit.  Removal  of  80  per- 
cent of  soluble  phosphates  has  been  accomplished 
by  injecting  ferrous  chloride  into  two  incoming  in- 
terceptor sewers.  The  cities  of  Warren  and  Pon- 
tiac,  Michigan  plan  to  expand  their  own  systems. 
(Galwardi-Texas) 
W72-11045 


THE  EFFECT  OF  CILIATED  PROTOZOA  ON 
THE  FATE  OF  ESCHERICHIA  COLI  IN  THE 
ACTIVATED-SLUDGE  PROCESS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

C.R.  Curds,  and  G.J.  Fey. 

Water  Research,  Vol  3,  1969,  p  853-867.  5  fig,  2 
tab,  18  ref. 

Descriptors:  'Activated  sludge,  'Protozoa,  'Bac- 
teria, Effluents,  Laboratory  tests,  'Biological 
treatment,  Sewage,  Efficiencies,  Performance, 
Mathematical  tests,  'Sewage  treatment,  *E.  coli, 
'Waste  water  treatment. 

Identifiers:  Viable  bacteria,  England,  Bacterial 
populations,  Death  rates,  Concentrations. 

The  removal  of  E.  coli  from  sewage  in  two  bench- 
scale  activated  sludge  plants  was  investigated  in 
the  absence  of  protozoa.  Ciliated  protozoa  were 
then  added  to  one  of  the  plants  and  the  results 
were  compared.  Results  showed  a  decrease  in  E. 
coli  from  1.4  x  10  to  the  6th  power  E.  coli/ ml 
average  inflow  concentration  to  6.5  x  10  to  the  5th 
power  E.  coli/ml  average  effluent  concentration  in 
the  absence  of  protozoa  while  the  effluent  concen- 
tration averaged  6.3  x  10  to  the  4th  power  E. 
coli/ml  in  the  presence  of  protozoa.  With  protozoa 
absent  the  half-life  of  E.  coli  in  the  plant  was  16  hr 
while  in  the  presence  of  protozoa  it  was  reduced  to 
1.8  hr.  Thus,  the  addition  of  protozoa  brought 
about  a  9-fold  increase  in  the  death  rate  of  E.  coli. 
A  decrease  in  the  total  viable  bacteria  in  the  ef- 
fluent was  also  observed  when  protozoa  were 
added  to  the  activated  sludge  plant.  A  mean  popu- 
lation of  2.6  x  10  to  the  8th  power  viable  bac- 
teria/ml effluent  was  observed  in  the  absence  of 
protozoa  and  a  mean  population  of  2.8  x  10  to  the 
7th  power  viable  bacteria/ml  effluent  in  the 
presence  of  protozoa.  Thus,  it  was  shown  that 
protozoa  play  a  dominant  part  in  the  removal  of  E. 
coli  and  viable  bacteria  from  sewage.  (Galwardi- 
Texas) 
W72-11047 
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SOME  FACTORS  RELATING  TO  THE  DESIGN 

OF  ACTIVATED-SLUDGE  PLANTS, 

P.  B.  B.  Vosloo. 

Water  Pollution  Control,  Vol  69,  No  5,  1970,  p 

486-494.  4  tab,  I2ref. 

Descriptors:  'Waste  water  treatment,  'Design 
criteria,  'Activated  sludge,  Effluents,  Biochemi- 
cal oxygen  demand,  Dissolved  oxygen,  Oxygen 
requirements.  Nitrification,  Temperature,  Size, 
Settling  basins,  Aeration,  Equipment,  Mathemati- 
cal studies,  'Sludge  treatment,  'Treatment  facili- 
ties. 

Identifiers:  Sludge  loading  rate,  Sludge  volume  in- 
dex, Sludge  growth  index,  Sludge  age, 
Nitrosomonas,  Rate  of  sludge  return. 

Several  factors  relating  to  the  design  of  activated 
sludge  plants  were  reviewed  and  relationships 
were  established  where  possible.  Design  factors 
considered  were  sludge  loading  rate,  sludge 
volume  index,  dissolved  oxygen  and  effluent 
BOD.  Relationships  between  sludge  loading  rate, 
rate  of  production  of  new  sludge,  sludge  age, 
sludge  growth  index,  and  dissolved  oxygen 
requirements  were  reported.  The  effects  of  sludge 
loading  rate  on  nitrification  and  the  relationship 
between  growth  rate  of  Nitrosomonas  and  tem- 
perature were  established.  A  BOD  reduction  of  90 
percent  in  the  activated  sludge  plant,  exclusive  of 
primary  treatment,  required  a  sludge  loading  of 
less  than  0.4.  The  design  of  a  conventional  ac- 
tivated sludge  system  required  to  treat  1.1  MGD  of 
settled  sewage  with  a  BOD  of  200  mg/l  was  illus- 
trated. The  design  included  the  size  of  aeration 
tank,  rate  of  sludge  return,  capacity  of  aeration 
equipment,  and  size  of  final  sedimentation  tank. 
(Galwardi-Texas) 
W72-11050 


QUANTITATIVE  PROCEDURE  FOR 

EVALUATING      THE      PERFORMANCE      OF 

WATER   AND    WASTE   WATER   TREATMENT 

PROCESSES    AT    NATURALLY    OCCURRING 

VIRUS  LEVELS, 

Texas    Univ.,    Austin.    Dept.    of    Environmental 

Health  and  Engineering. 

C.  A.  Sorber,  J.  F.  Malina,  Jr.,  and  B.  P.  Sagik. 

Environmental  Science  and  Technology,  Vol  6, 

No  5,  May  1972,  p  438-441.  4  fig,  2  tab,  17ref. 

Descriptors:  'Viruses,  'Membrane  filters,  'Water 
purification,  'Bacteriophage  membranes,  Per- 
formance, Efficiencies,  Hydrogen  ion  concentra- 
tion, Temperature,  Pressure,  Laboratory  equip- 
ment, Laboratory  tests,  Public  health,  Potable 
water,  'Waste  water  treatment. 
Identifiers:  Coliphage  T2,  Cellulose  acetate  mem- 
brane, Membrane  HT-00,  Polyelectrolyte  PE  60. 

The  insoluble  polyelectrolyte  technique  for  con- 
centrating extremely  low  levels  of  viruses  from  ar- 
tificial and  natural  waters  was  modified  and  stan- 
dardized. The  efficiency  of  virus  recovery  as  a 
function  of  the  number  of  plaque-forming  units 
(pfu)  was  evaluated  at  levels  down  to  1  x  10-4 
pfu/ml.  The  efficiency  of  concentrating  the  viruses 
was  shown  to  be  pH  dependent  and  maximum 
recovery  was  at  a  pH  of  5.25.  Significant  reduction 
in  recovery  efficiency  resulted  when  pH  values 
deviated  as  little  as  plus  or  minus  0.3  pH  units.  At 
the  optimal  pH,  a  constant  virus  recovery  of  25% 
was  achieved  for  the  model  coliphage  T2  at  con- 
centrations of  10  to  the  3rd  power  to  10-4  pfu/ml. 
The  polyelectrolyte  PE  60  was  used  in  the  water- 
washed  form  in  all  experiments.  The  ability  of  the 
PE  60  to  adsorb  essentially  100%  of  the  virus  in  the 
suspension  at  the  dose  and  mixing  time  employed 
was  also  demonstrated.  The  effectiveness  of  the 
methods  described  were  applied  to  a  membrane 
system  of  water  treatment.  The  bench-scale  mem- 
brane system  utilized  cellulose  acetate,  membrane 
HT-00,  membranes.  A  virus  level  of  4.0  x  10-3 
pfu/ml  was  found  to  pass  the  membrane  which 
was  heat-treated  to  a  lesser  degree  so  that  the  flux 
was  in  the  range  of  100-150  gal/ft  2/day  at  a  pres- 
sure of  41  atm.  (Galwardi-Texas) 
W72-U051 


DEVELOPMENTS  IN  EFFLUENT  TREATMENT 
IN  THE  FOOD  INDUSTRY, 

Atkins  W.  S.  and  Partners  (England). 
D.  Anderson. 

Water  and  Sewage  Works,  Vol  1 17,  No  7,  July-Au- 
gust 1970,  p  IW/12-IW/22.  3  fig,  2  tab,  3  ref. 

Descriptors:  'Industrial  wastes,  Foods,  'Waste 
water  treatment,  'Cost  trends,  Cost  sharing, 
Water  costs,  Pre-treatment,  Treatment  facilities, 
Water  reuse,  'Food  processing  industry,  Canne- 
ries, Filters. 

Identifiers:  England,  Treatment  charges,  Mogden 
formula,  Treatability  studies,  Counterflow  rinsing, 
High-rate  biofilters. 

Developments  in  effluent  treatment  related  to  the 
food  industry  in  England  were  discussed.  Trade 
wastes  may  be  discharged  into  local  authority 
sewers  and  a  treatment  fee  based  on  a  Mogden 
type  formula  has  been  charged.  Operations  depen- 
dent on  volume  only,  removal  of  solid  matter  and 
oxidation  processes  have  been  considered  by  this 
cost  formula.  The  basic  charge  has  more  than  dou- 
bled during  the  period  from  1962  to  1968,  as  shown 
by  the  increase  from  7.16  to  15.72  cents/1000  im- 
perial gallons.  Treatability  studies  of  effluents  re- 
lying on  chemical  tests  must  be  considered.  Also, 
water  recycle  systems  must  be  considered  due  to 
the  increasing  costs  of  raw  water  and  waste 
discharges.  The  combined  cost  of  raw  water  and 
waste  discharges  has  increased  from  25  to  approxi- 
mately 50  cents/1000  imperial  gal.  during  the  1961- 
1969  period.  The  process  of  counterflow  rinsing 
should  be  considered  in  an  attempt  to  save  water. 
Two  examples  of  effluent  pre-treatment  facilities 
utilizing  high-rate  biofilters  were  presented.  (Gal- 
wardi-Texas) 
W72-11052 


OUTLET    WEIRS    FOR    TRAPEZOIDAL    GRIT 
CHAMBERS, 

Indian  Inst,  of  Science,  Bangalore. 

N.  S.  L.  Rao,  and  D.  Chandrasekaran. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  3,  March  1972,  p  459-469.  11  fig,  3  tab,  11 

ref. 

Descriptors:   'Sedimentation,   'Silts,   'Flow  con- 
trol,   'Weirs,    Sands,    Laboratory   tests,   Particle 
size,     Efficiencies,     Stoke's     Law,     Reynolds 
number,  Design  criteria,  Waste  water  treatment. 
Identifiers:  'Grit. 

Three  types  of  outlet  weirs  for  use  in  trapezoidal 
chambers  were  designed  and  tested  to  investigate 
their  potentialities  as  grit-trapping  devices.  Of  the 
three  weirs  developed,  one  was  designed  to  main- 
tain a  constant  flow  velocity,  another  was 
designed  to  vary  the  mean  velocity  inversely  with 
head,  and  the  third  decreases  the  mean  velocity 
linearly  with  head.  Experimental  laboratory  set- 
tling data  on  sand  mixtures  showed  the  weirs 
achieved  removal  efficiencies  as  high  as  80  to  95%. 
In  demonstrating  the  effectiveness  of  the  weirs  as 
grit-trapping  devices,  the  adequacy  of  Hazen's 
ideal  tank  settling  theory  for  application  to  practi- 
cal (non-ideal)  trapezoidal  grit  chambers  was 
established.  (Lowry-Texas) 
W72-11054 


MICROBIAL  PROCESS  FOR  ACIDIC  LOW- 
-NITROGEN  WASTES, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

C.  W.  Randall,  H.  R.  Edwards,  and  P.  H.  King. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  3,  March  1972,  p  401-413.  13  fig,  4  tab,  14 

ref. 

Descriptors:  'Acid  streams,  'Nutrient  require- 
ments, 'Fungi,  'Molds,  Laboratory  tests,  Aera- 
tion, Organic  loading,  Screens,  Efficiencies, 
Hydrogen  ion  concentration.  Suspended  solids, 
Nitrogen,  Sludge,  'Waste  water  treatment. 

Aeration  in  tanks  with  vertical  screens  to  which 
filamentous  organisms  can  attach  themselves  has 


been  demonstrated  to  be  highly  efficient  for  treat- 
ment of  acidic  and  nitrogen  deficient  wastes. 
When  operated  at  an  8  hour  detention  time,  an  ex- 
perimental system  achieved  90%  COD  removal  or 
better  of  influent  concentrations  as  high  as  1000 
mg/l  over  a  pH  range  of  from  7.5  to  4.0.  Below  pH 
4.0,  removal  efficiency  decreased  gradually  from 
95  to  85%,  at  pH  2.65,  and  decreased  sharply  at  pH 
below  2.65.  Process  organic  removal  efficiency 
was  a  function  of  screen  hydraulic  loading  rate  and 
screen  organic  loading  rate.  Above  37  g/day/ft2  of 
screen  area,  efficiency  decreased  as  organic  load- 
ing increased.  No  solids  separation  difficulties 
were  experienced,  and  nitrogen  requirements  were 
only  20%  of  those  recommended  for  activated 
sludge.  (Lowry-Texas) 
W72-11056 


PHASIC    UTILIZATION    OF   SUBSTRATES    BY 
AEROBIC  CULTURES, 

Georgia  Inst,  of  Tech.,  Atlanta. 

S.  Ghosh,  F.  G.  Pohland,  and  W.  E.  Gates. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No  3,  March  1972,  p  376-400.  13  fig,  5  tab,  47 

ref. 

Descriptors:  'Kinetics,  'Growth  rates,  'Mathe- 
matical models,  Laboratory  tests,  Metabolism, 
Enzymes,  Population,  Temperature,  'Waste  water 
treatment,  'Cultures,  Aerobic  conditions. 
Identifiers:  'Mixed  substrates.  Assimilation, 
Repression,  Specific  growth  rate,  True  yield. 

Mathematical  models  were  developed  to  describe 
sequential  and  concurrent  assimilation  in  continu- 
ous flow  and  batch  processes,  and  were  verified 
by  laboratory  experiments  using  glucose  and 
galactose.  In  multi  substrate  media,  growth  yields 
and  specific  growth  rates  were  controlled  by  that 
substrate  which  permits  the  highest  specific 
growth  rate,  the  highest  true  yield  coefficient,  and 
the  lowest  saturation  constant  when  provided  as 
the  sole  carbon  and  energy  source.  Assimilation 
kinetics  of  the  primary  substrate,  the  substrate 
permitting  the  highest  specific  growth  rate,  etc., 
were  unaffected  in  the  presence  of  the  secondary 
substrate,  but  the  specific  elimination  of  the 
secondary  substrate  was  greatly  repressed  when 
the  primary  substrate  concentration  was  in- 
creased. Despite  the  repression  phenomena,  both 
primary  and  secondary  substrates  may  be  assimi- 
lated concurrently  at  all  detention  times  in 
heterogeneous  dispersed  growth  processes 
because  of  the  population  dynamics  and  en- 
richments of  new  dominant  cultures  occurring  in 
response  to  shifts  in  the  levels  of  environmental 
stresses.  (Lowry-Texas) 
W72-11057 


FACTORS  AFFECTING  PH  CHANGES  IN  AL- 
KALINE WASTE  WATER  TREATMENT-I, 

Technische      Hogeschool      Twente,      Enschede 

(Netherlands). 

L.  Luklema. 

Water  Research,  Vol  3,  No  12,  December  1969,  p 

913-930.  9  fig,  4  tab,  30  ref. 

Descriptors:  'Industrial  wastes,  'Alkalinity, 
'Biodegradation,  Oxidation,  Nitrification,  Carbon 
dioxide,  Carbonates,  'Hydrogen  ion  concentra- 
tion, Pilot  plants,  Kinetics,  Mathematical  models, 
'Waste  water  treatment. 

Identifiers:  'Carbonic  acid  equilibria,  'Desorp- 
tion. 

An  experimental  activated  sludge  pilot  plant  was 
operated  on  weakly,  moderately,  and  strongly  al- 
kaline influents  to  assess  the  most  relevant  factors 
that  influence  the  pH,  and  of  their  quantative  rela- 
tionships. The  pH  was  demonstrated,  both  experi- 
mentally and  theoretically,  to  depend  primarily  on 
the  carbonic  acid  equilibria.  Since  the  pH  change 
is  controlled  by  two  factors,  including  the  produc- 
tion of  acid  or  alkaline  substances  during  biologi- 
cal purification  and  the  buffer  capacity  of  the  in- 
fluent, the  relations  between  pH  and  the  concen- 
trations of  carbon  dioxide,  carbonate,  and  bicar- 
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bonate  can  be  calculated.  Several  (bio)  chemical 
and  physical  processes  occurring  in  biological  pu- 
rification studied  included  carbon  dioxide  desorp- 
tion,  oxidation  of  organic  matter  and  nitrification. 
Mathematical  models  for  effluent  pH  calculations 
were  formulated  and  the  theoretical  values  so  ob- 
tained were  compared  with  experimental  results. 
(Lowry-Texas) 
W72-11058 


CLARIFIERS    FOR    WASTE    WATER    TREAT- 
MENT IN  THE  SWEDISH  PULP  INDUSTRY, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Stockholm. 

P.  Ullman. 

Proceedings,  Industrial  Waste  Conference,  25th, 

May  7-9,  1970,  p  783-794,  6  fig,  5  tab. 

Descriptors:  'Industrial  wastes,  *Pulp  wastes, 
•Settling  basins,  Depth,  Performance,  Chemical 
precipitation,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand.  Color,  'Sludge  treat- 
ment, Scour,  Mechanical  equipment,  Suspended 
solids,  Recycling,  'Waste  water  treatment. 
Identifiers:  'Sweden,  Alum,  Surface  loading 
rates,  'Clarifiers. 

The  clarifiers  for  treatment  of  fiber  rich  waste- 
waters at  five  pulp  and  paper  mills  in  Sweden  were 
studied  from  different  points  of  view.  At  three 
mills  the  clarifiers  were  investigated  with  respect 
to  how  variations  in  the  applied  load  affected  the 
performance.  Results  indicated  that  the  break- 
through load  of  a  clarifier  depended  primarily  on 
the  clarifier  depth.  Varying  amounts  of  settled 
sludge  and  mechanical  sludge  removing  devices 
presented  problems.  At  one  mill,  the  presence  of 
suspended  solids  from  backing  operations  in  the 
influent  had  a  favorable  effect  on  the  clarifier  per- 
formance due  to  a  decreased  scouring  of  the 
sludge  layer.  At  another  mill  the  clarifier  included 
a  unit  for  chemical  flocculation.  The  clarifier  per- 
formance, regarding  the  removal  of  color,  BOD, 
COD  (measured  as  permanganate  consumption) 
and  suspended  solids  was  studied.  A  BOD  removal 
of  approximately  65  percent  was  achieved  with  an 
alum  dose  of  100  to  150  mg/1.  The  sludge  from  the 
clarifier  of  this  mill  has  been  completely  recovered 
by  mixing  into  a  low  grade  wrapping  paper.  (Gal- 
wardi-Texas) 
W72-11059 


TREATMENT  OF  COMPLEX  PETROCHEMI- 
CALS BY  INCINERATION  AND  WASTE  STA- 
BILIZATION PONDS, 

Texas  Univ.,  Austin.  Coll.  of  Engineering. 
E.  F.  Gloyna,  M.  C.  Herring,  and  D.  L.  Ford. 
Proceedings,  Industrial  Waste  Conference,  25th, 
May  7-9,  1970,  p  389-397,  10  fig,  2  tab. 

Descriptors:  'Industrial  wastes,  'Pollution  abate- 
ment, 'Incineration,  'Oxidation  lagoons,  Chemi- 
cal oxygen  demand,  Treatment  facilities,  Labora- 
tory tests,  Pilot  plants,  Installation  costs,  'Operat- 
ing costs,  'Waste  water  treatment,  Texas. 
Identifiers:  'Petrochemicals,  In-plant  abatement, 
Total  organic  carbon,  Wet  incineration. 

An  effective  wastewater  management  program  has 
been  implemented  at  Jefferson  Chemical  Com- 
pany's Course,  Texas  Plant.  The  success  of  the  in- 
plant  abatement  program  was  reflected  in  the  fact 
that  a  99.4  percent  reduction  in  potential  pollutants 
has  been  accomplished  in  the  past  eight  years 
while  plant  production  increased  approximately 
350  percent.  The  remaining  pollutants  were  treated 
in  a  carefully  designed  system  using  liquid  in- 
cineration and  waste  stabilization  ponds.  A  sub- 
stantial savings  in  capital  treatment  costs  was  real- 
ized as  a  result  of  preliminary  laboratory  and  pilot 
plant  investigations.  The  wastewater  collection, 
treatment  and  disposal  operation  consisted  of 
three  separate  systems.  The  Open-Top  Incinerator 
System  was  designed  to  collect  and  dispose  of 
concentrated  organic  wastes  through  smokeless 
burning.  The  Thermal  Oxidizer  System  was 
designed  to  dispose  of  aqueous  wastes  having  or- 


ganic concentrations  ranging  from  600  mg/l  to  10 
percent  organics,  and  the  Waste  Stabilization 
Pond  System  to  collect  and  further  treat  all  plant 
rainfall  and  wastewaters  containing  less  than  600 
mg/1  organics.  To  date,  a  total  of  $842,000  has  been 
invested  in  pollution  abatement  facilities  and  the 
cost  of  operating  these  facilities  during  the  calen- 
dar year  of  1970  may  exceed  $200,000.  (Galwardi- 
Texas) 
W72-11060 


THE    DISPOSAL    OF    WATER    BRINE    FROM 
DESALTING  OPERATIONS, 

Dow  Chemical  Co.,  Freeport,  Tex. 

For  primary  bibliographic  entry  see  Field  03 A. 

W72-U061 


MAJOR  FILTRATION  DEVELOPMENT  AT 
NEW  STEEL  MILL, 

H  vdromation  Engineering  Co.,  Livonia,  Mich. 
R.H.Wykoff. 

Water  and  Sewage  Works,  Vol.  117,  No.  7,  July- 
August,  1970,  p  IW/8-IW/10,  2  fig. 

Descriptors:  'Waste  water  treatment,  'Filtration, 
Treatment  facilities,  'Filters,  'Industrial  wastes, 
'Steel,  Materials,  Efficiencies,  Performance,  Oil, 
Depth,  Design  data,  Flow  characteristics,  Cooling 
water,  Settling  basins,  Automatic  control, 
Suspended  solids. 

Identifiers:  Media,  Marvinol  No.  2001,  Grease, 
Strainer,  Steel  slabbing  mill. 

A  new  concept  in  automated  filtration  systems  has 
been  filtering  and  recirculating  12,000  gpm  of  cool- 
ing water  to  the  hot  slabbing  mill  and  scarfing 
operations  at  Ford  Motor  Company's  new  steel 
slabbing  mill.  Influent  suspended  solids  and  tramp 
oils  and  greases  average  800  and  160  mg/1  respec- 
tively, while  the  effluent  has  consistently  con- 
tained only  1  to  5  mg/1  and  0.5  to  3  mg/1  respective- 
ly. The  new  depth  filter  uses  a  permanent  polymer 
resin  filter  medium,  Marvinol  No.  2001 ,  developed 
by  Uniroyal  Chemical.  The  new  medium  has 
chemical  resistance  to  all  but  chlorinated 
hydrocarbon  solvents.  Oils,  greases,  metal  oxides, 
and  other  similar  contaminants  can  be  easily 
scrubbed  from  the  media  grains  without  harmful 
effect.  The  filters,  based  on  a  space  saving  radial 
design,  measure  9  feet  in  diameter  and  16  feet  tall 
and  have  been  operated  at  4000  gpm  each.  The 
filter  cycles  have  been  averaging  2  hr  and 
backwash  cycles  10  min.  The  medium  has  been 
cleaned  by  removing  it  from  the  filter  hydrauli- 
cally  and  pumping  it  through  a  dynamic  scrubbing 
mechanism  at  velocities  exceeding  20  fps.  The 
system  automatically  backwashes  at  a  predeter- 
mined pressure  differential  of  30  psi.  Primary  and 
secondary  settling  basins  and  a  strainer  system 
which  precede  the  filters  units  reduce  the 
suspended  solids  to  approximately  150  mg/1  and 
the  oils  and  greases  to  80  mg/1.  (Galwardi-Texas) 
W72-11062 


DESIGN  OF  TWO-STAGED  AERATED 
LAGOONS, 

Rex  Chainbelt,  Inc.,  Waukesha,  Wis. 

R.  A.  Kormanik. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No.  3,  March  1972,  p  451-458,  2  fig,  4  ref. 

Descriptors:  'Aerated  lagoons,  'Design  criteria, 
'On-site  investigations,  'Aerobic  conditions, 
Anaerobic  conditions,  Mathematical  models,  Mu- 
nicipal wastes,  Biochemical  oxygen  demand, 
Suspended  solids,  Construction  costs,  'Waste 
water  treatment. 
Identifiers:  'Facultative  lagoons. 

A  two-stage  aerated  lagoon  system  operated  in  se- 
ries, consisting  of  an  aerobic  lagoon  first  stage  and 
a  facultative  lagoon  second  stage,  has  been  shown 
both  mathematically  and  experimentally  to  require 
less  total  detention  time  than  either  an  aerobic 
lagoon  or  a  facultative  lagoon  used  separately.  The 
mathematical    development    indicates    that    total 


system  detention  time  depends  on  intermediate 
soluble  BOD,  and  specifically  a  unique  amount  of 
soluble  BOD  removed  in  the  first-stage  lagoon  will 
yield  the  minimum  total  detention  time  for  this 
system.  Lagoon  system  design  procedure  in- 
volves: (1)  determination  of  intermediate  soluble 
BOD  level  for  minimum  detention  time  from  equa- 
tion given;  (2)  further  manipulation  of  equations 
given  to  establish  detention  times  in  each  facility; 
and  (3)  optimization  of  various  combinations  of 
area  and  depth  to  provide  desired  detention  time 
using  land  cost  and  excavation  costs  as  variables. 
(Lowry-Texas) 
W72-11064 


SLUDGE  YIELDS  IN  AEROBIC  SYSTEMS, 

Oklahoma  State  Univ.,  Stillwater. 

M.  Ramanathan,  and  A.  F.  Gaudy,  Jr. 

Journal  Water  Pollution  Control  Federation,  Vol 

44,  No.  3,  March  1972.  p  441-450,  1  fig,  4  tab,  14 

ref. 

Descriptors:  'Municipal  wastes,  Microorganisms, 
'Metabolism,  'Sludge,  Laboratory  tests,  Respira- 
tion, Oxidation,  Biodegradation,  Free  energy, 
Nitrogen,  Biochemical  oxygen  demand,  'Waste 
water  treatment,  'Aerobic  conditions. 
Identifiers:  'Sludge  yield,  'Sugars,  'Heat  content. 

Sludge  yields  obtained  over  a  period  of  10  years  in 
laboratory  studies  under  comparable  conditions  in 
aerobic  systems  have  evidenced  wide  variations, 
attributed  mainly  to  species  predominance 
changes  in  the  wastewater  seed.  For  sugars  and 
sugar  alcohol  substrates,  average  yields  were 
about  50%  (1  gm  sludge  produced  for  each  2  gms 
of  substrate  utilized),  with  a  typical  range  for  any 
one  substrate  extending  from  the  low  30's  to  the 
60's.  Similar  values  have  been  recorded  for  dual 
substrate  systems  as  well.  At  a  given  dilution  rate, 
yields  were  higher  at  higher  ratios  of  chemical  ox- 
ygen demand  to  nitrogen.  Attempts  to  predict  yield 
on  the  theoretical  basis  of  free  energy  content  or 
heat  content  of  the  carbon  source  met  with  con- 
siderable difficulty  because  of  the  variability  in- 
troduced by  species  predominance  shifts.  How- 
ever, realistic  sizing  of  sludge  handling  and 
disposal  facilities  can  be  accomplished  by  desig- 
ning for  a  yield  range  of  40  to  60%.  (Lowry-Texas) 
W72-11065 


EFFECTS  OF  TREATMENT  PLANT  EFFLUENT 
ON  SOIL  PROPERTIES, 

Arizona  Agricultural  Experiment  Station,  Tucson. 
A.  D.  Deay,  J.  L.  Stroehlein,  and  T.  C.  Tucker. 
Journal  Water  Pollution  Control  Federation,  Vol 
44,  No.  3,  March  1972.  p  372-375,  3  tab,  10  ref. 

Descriptors:  'Soils,  'Activated  sludge,  'Irriga- 
tion, 'Water  reuse,  Field  crops,  Dissolved  solids. 
Calcium,  Magnesium,  Potassium,  Phosphorus, 
Nitrogen,  Nutrient  requirements,  Sands,  Silts,  In- 
filtration, 'Waste  water  treatment. 

Effluent  from  the  Tucson,  Arizona  wastewater 
treatment  plant  was  used  to  irrigate  field  crops 
from  1956  through  1969.  The  effluent  had  received 
standard  activated  sludge  treatment  and  contained 
approximately  24,  8,  and  10  mg/1  of  nitrogen, 
phosphorus,  and  potassium,  respectively.  The  soil 
which  was  irrigated  was  a  Grabe  silt  loam  (sand  - 
40%,  silt-40%,  clay-20%,  organic  matter- 1.5%). 
Random  soil  samples  were  taken  from  4  locations 
in  both  a  field  receiving  effluent  and  a  field  ir- 
rigated with  well  water  and  fertilized  as  recom- 
mended with  N,  P,  and  K.  At  each  location,  the  Ap 
horizon  (plow  layer,  0  to  25  cm)  and  C  horizon 
(sub-soil,  38  to  51  cm)  were  sampled  separately. 
The  Ap  horizon  for  both  fields  had  higher  concen- 
trations of  soluble  salts  and  minerals  than  the  C 
horizons.  Soil  irrigated  with  treatment  plant  ef- 
fluent had  a  lower  water  infiltration  rate,  higher 
modulus  of  rupture,  and  higher  salt  and  mineral 
content  than  soil  irrigated  with  well  water.  How- 
ever, crop  yields  were  not  decreased  by  effluent 
irrigation  nor  were  there  any  adverse  effects  on 
the  soil  which  could  not  be  corrected  by  minor 
changes  in  field  crop  culture.  (Lowry-Texas) 
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W72-11066 


BACTERIAL       EXOCELLULAR       POLYMERS 
AND  BIOLOGICAL  FLOCCULATION, 

Louisville  Univ.,  Ky.  Dept.  of  Civil  Engineering. 
J.  L.  Pavoni,  M.  W.  Tenney,  and  W.  F. 
Echelberger,  Jr. 

Journal  Water  Pollution  Control  Federation,  Vol 
44,  No.  3,  March  1972.  p  414-431 ,  21  fig,  44  ref. 

Descriptors:  "Polymers,  'Flocculation,  'Bacteria, 
Laboratory  tests,  Separation  techniques,  Centrifu- 
gation,    Turbidity,    Protein,    Activated    sludge, 
'Waste  water  treatment,  Biological  treatment. 
Identifiers:  'Exocellular  polymers. 

Polysaccharides,  DNA,  RNA. 

Laboratory  scale  batch  tests  were  designed  to  in- 
vestigate exocellular  polymer  production  in  mixed 
cultures  of  activated  sludge  type  bacteria.  Once  a 
bacterial  batch  unit  was  initiated,  the  experimental 
procedure  consisted  of  recording  the  following 
parameters:  (1)  microorganism  mass  (dry  weight 
basis);  (2)  culture  flocculation  as  a  function  of 
either  cake  filtration  time,  percent  transmission  at 
690  millimicrons  following  settling,  or  relative  tur- 
bidity following  settling;  and  (3)  dry  weight  and 
fractional  composition  of  extracted  exocellular 
polymer.  Results  indicated  a  direct  con-elation 
between  polymer  production  and  biological  floc- 
culation, with  maximum  agglutination  occurring 
during  endogenous  growth  stages.  Removal  of 
polymer  from  cell  surfaces  by  centriugation 
caused  appearance  of  a  stable  dispersion  on 
resuspension;  readdition  of  extracted  polymer 
caused  reflocculated  suspensions.  Addition  of 
polymer,  containing  polysaccharides,  proteins, 
DNA,  and  RNA  to  clay  and  bacterial  suspensions 
also  resulted  in  flocculation.  Probable  cause  of  the 
flocculation  tendencies  of  the  polymer  was  elec- 
trostatic or  physical  bonding  with  subsequent 
bridging  of  the  cells  of  the  dispersion  into  a  settlea- 
ble  matrix.  (Lowry-Texas) 
W72-11067 


5E.  Ultimate  Disposal  of  Wastes 


LIME  SLUDGE  AND  ITS  DISPOSAL, 

Grand  Rapids  Dept.  of  Water,  Mich. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10542 


WATER  PLANT  SLUDGE  DISPOSAL, 

Dow  Chemical  Co.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  OSD. 

W72- 10543 


MARINE    WASTE    DISPOSAL    SYSTEMS:    AL- 
TERNATIVES AND  CONSEQUENCES, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10584 


EVALUATION    OF   SALT    WATER    DISPOSAL 
INTO  POTENTIAL  GROUND-WATER 

RESOURCES, 

Oklahoma  Corp.,  Commission,  Oklahoma  City. 
For  primary  bibliographic  entry  see  Field  05B . 
W72-10895 


THE    DISPOSAL    OF    WATER    BRINE    FROM 
DESALTING  OPERATIONS, 

Dow  Chemical  Co.,  Freeport,  Tex. 

For  primary  bibliographic  entry  see  Field  03A. 

W72-U061 


5F.  Water  Treatment  and 
Quality  Alteration 


SULFATE-REDUCING  VIBRIONS  AND 

BIOLOGICAL  CORROSIONS,  (IN  FRENCH), 

Institut  Pasteur,  Lille  (France).  Laboratoire  d'- 

Hydrobiologie. 

For  primary  bibliographic  entry  see  Field  05A. 

W72-10528 


BACKWASH  INVESTIGATION  AND  A 
PROPOSED  SIMPLE  UNIFORMITY  CONTROL, 

Shreveport  Dept.  of  Water  and  Sewerage,  La. 
A.  A.  Hirsch. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  60,  No  5,  p  570-585,  May  1968.  11  fig,  3 
tab,  5  ref. 

Descriptors:  'Temporal  distribution,  Suspended 
solids,  'Cleaning,  Filtration,  Filters,  'Louisiana, 
'Water  treatment. 

Identifiers:  'Backwash,  Bed  structure,  Filter 
washwater,  'Shreveport  (La). 

Backwash  characteristics,  washing  process 
dynamics,  effect  of  bed  structure,  and  theoretical 
considerations  for  filter  design  were  investigated. 
Suspended  solids  concentrations  of  backwash 
samples  taken  at  the  troughside  bottom,  inter- 
trough  median,  a  corner,  and  the  sewer  were  mea- 
sured. Sampling  intervals  were  1/15  seconds.  Test- 
ing at  Shreveport,  Louisiana,  showed  washwater 
streaks  toward  trough  edges.  Uniform  washwater 
removal  over  the  entire  filter  surface  was  achieved 
utilizing  nozzels  6  inches  apart  on  center  above  the 
filter  bed.  Short-circuiting  in  backwash  must  be 
avoided.  A  measured  velocity  profile  showed  that 
washwater  is  wasted,  operation  and  maintenance 
problems  are  initiated,  and  uneven  filtering  oc- 
curred following  non-uniform  washing.  The  area  5 
under  backwash  curves  of  suspended  solids  con- 
centrations versus  time  give  sediment  removed. 
Peak  backwash  concentrations  decay  logarithmi- 
cally. Formulations  are  presented  for  determining 
decay  and  washing  efficiency.  Inversely  graded 
beds  yielded  broader  backwash  curves  than  tradi- 
tional filters.  Most  thorough  washing  occurred  at 
the  bottom  of  the  vertical  walls  of  the  trough. 
Draw-off  members  can  be  classified  according  to 
simple  geometric  counterparts.  Filter  beds  wash 
unevenly  due  to  the  directional  influence  of  the 
washwater  troughs.  (Nardozzi-AWWA) 
W72-10539 


MAGNESIUM      CARBONATE      FOR      WATER 
TREATMENT, 

Cincinnati  Univ.,  Ohio. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10541 


CONDITIONING  OF  WATER  SOFTENING 
PRECIPITATES, 

Springfield  Dept  of  Water,  Light  and  Power,  111. 
C.H.  Spaulding. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol  29,  No  11,  p  1697-1707,  November  1937. 
1  fig,  1  tab,  2  ref. 

Descriptors:  'Water  softening,  Filtration,  'Coagu- 
lation, 'Water  treatment,  Waste  water  treatment, 
Sludge  treatment. 
Identifiers:  Agglomeration,  Thickening. 

A  process  modification  to  conventional  coagula- 
tion that  could  reduce  floe  carryover  to  the  filters 
is  discussed.  A  softening  precipitator  was  con- 
structed to  produce  soft  water  and  agglomerate 
small  particles  into  larger  coagulated  masses  that 
are  more  easily  filterable.  Experience  with  sludge 
return  showed  tastes  and  odors  were  imparted  and 
a  fine  hard-to-remove  turbidity  resulted.  Labora- 
tory and  plant  scale  precipitator  mixing  and  set- 
tling equipment  are  described.  Plant  tests  were  run 
on  modified  and  conventional  units.  The  precipita- 


tor was  ten  times  more  efficient  than  the  conven- 
tional basin.  Formulae  developed  for  precipitator 
diameter  and  height  were  modified  to  meet  exces- 
sive depth  limitations.  This  reactor  supports 
precipitates  in  the  settling  compartment  by  means 
of  vertical  velocities.  The  precipitator  sludge  is 
concentrated  to  5-15%  in  thickeners  and  superna- 
tant water  is  returned  to  the  raw  water  well.  Physi- 
cal and  chemical  data  are  presented  for  6  months 
operation.  Water  from  the  precipitators  to  the  fil- 
ters is  generally  less  than  1  ppm  turbidity  and  is  fil- 
tered rapidly.  (Nardozzi-AWWA) 
W72-10544 


THE  SANITARY  SIGNIFICANCE  OF 
ESCHERICHIA  COLI  IN  VARIOUS  CONDI- 
TIONS OF  WATER  DECONTAMINATION 
WITH  RESPECT  TO  ENTEROVIRUSES,  (IN 
RUSSIAN), 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10560 


RESIDUAL         CONTROLLING 


CHLORINE 
SYSTEM, 

General  Signal  Corp.  (assignee). 

W.  H.  Frazel,  Q.  C.  Turtle,  and  T.  Yip 

U.  S.  Patent  No.  3,528,545,  5  p,  3  fig,  4  ref;  Ofl 

cial  Gazette  of  the  United  States  Patent  Offi< 

Vol.  878,  No.  3,  p.  656,  September  15,  1970 


= 


Descriptors:  'Patents,  'Water  treatment,  Watei 
purification,  'Chlorine,  Water  pollution,  Watei 
pollution  treatment,  Water  water,  'Waste  watei 
treatment,  Pollution  abatement,  'Treatment  facili 
ties. 

In  a  water  treatment  plant,  the  chlorine  feed  rate  i; 
controlled  by  a  sampled-data,  proportional  speec 
floating  control  system.  This  system  sizes  cor 
rective  action  to  the  error  and  provides  a  waitini 
interval  of  sufficient  length  to  permit  the  result  o 
that  correction  to  be  detected  before  further  cor 
rective  action  is  initiated.  The  waiting  interva 
prevents  overshooting  results  from  the  use  of  non 
current  feedback  data.  The  control  action  is  pro 
portional  to  the  magnitude  of  the  error  thereby  i 
precludes  providing  too  little  or  too  much  cor 
rection.  (Sinha-OEIS) 
W72-10760 


PLANS    FOR    MEETING    WATER    REQUIRE 

MENTS,  IN  THE  KASKASKIA  RIVER  BASIN 

1970-2020, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10785 


FEDERAL       ASSISTANCE      SPURS       WATEI 
SUPPLY  IMPROVEMENTS, 

Black  and  Veatch,  Consulting  Engineers,  Kansa 

City,  Mo. 

D.  H.  Doty,  and  D.  P.  Proudfit. 

Public  Works,  p  85-87,  August  1971 .  2  fig,  1  tab. 

Descriptors:    'Water   supply,    'Water  treatmen 
Financing,  Water  requirements,  Instrumentatioi 
Costs,  Treatment  facilities,  Municipal  water. 
Identifiers:     'Federal    assistance,     *E1    Dorad 
(Kans),  Plant  capacity. 

Availability  of  a  new  water  source  provided  by  tr 
Corps  of  Engineers  and  a  basic  water  facilitu 
grant  from  the  Department  of  Housing  and  Urba 
Development  has  prompted  the  city  of  El  Dorad' 
Kansas  to  increase  the  capacity  of  its  water  trea 
ment  plant  and  update  the  facilities.  An  investig 
tion  projected  an  increase  in  treated  water  coi 
sumption  from  1.4  mgd  in  1964  to  2.2  mgd  in  198 
The  1980  maximum  daily  rate  plus  the  10  hour  fi 
demand  rate  totals  about  10  mgd.  The  low  bid  i 
the  project  was  989,000  dollars  out  of  whii 
438,500  dollars  were  obtained  through  grants  fro 
HUD.  The  proposed  improvements  changing  fro 
a  two-stage  to  a  one-stage  flow  pattern  a 
described.  It  is  expected  that  upon  completion 
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all    improvements,     El    Dorado     will    have     a 
thoroughly    modern,    efficient    treatment    plant, 
equal  to  any  in  Kansas.  (Upadhyaya-Vanderbilt) 
W72-1082I 


PRELIMINARY  SURVEY  OF  CONCENTRA 
TION  OF  FLUORINE  IN  POTABLE  WATER  IN 
NORTHERN  BIHAR, 

Indian  Veterinary  Research  Inst.,  Izatnagar. 
For  primary  bibliographic  entry  see  Field  05B . 
W72- 10824 


EFFECT  OF  WATER  CONDITIONING  ON 
WASTEWATER  QUALITY, 

Orange  County  Flood  Control  District,  Santa  Ana, 
Calif. 

J.  W.Williams. 

Journal  of  the  American  Water  Works  Associa- 
tion, Vol.  60,  No.  12,  p  1329-1335,  December  1968. 
7ref. 

Descriptors:    *Ion    exchange,    Water    softening, 

Chemical  precipitation,  Water  hardness,  Costs, 

Water  reuse,  'Water  treatment. 

Identifiers:       'Sodium       zeolite,       Exchanger, 

Regeneration. 

Chemical  precipitation  and  ion-exchange  softening 
of  water  are  discussed.  Types  of  hardness  are 
described.  Softening  costs  at  filtration  plants  are 
as  low  as  $0.03/1000gal/100ppm  hardness 
removed.  Unit  costs  are  higher  for  lime-soda  ash 
softening  when  significant  non-carbonate  hard- 
ness is  present.  Savings  of 
11.7cents/1000gal/100ppm  hardness  removed  are 
estimated  for  soap,  detergents,  lyes,  bleaches, 
shampoos,  hand  lotions,  coffee,  tea,  fuel,  washa- 
ble clothing,  linens,  towels,  and  plumbing  repairs. 
Soft  water  is  more  corrosive  than  hard  water. 
Chemical  precipitation  softening  equations  are 
presented.  Ion  exchange  is  preferable  when:  sub- 
stantial non-carbonate  hardness  exists;  waters 
contain  less  than  lOOppm  hardness;  low  effluent 
hardness  is  required;  sludge  disposal  facilities  are 
not  available;  and  small  water  volumes  need  sof- 
tening. Regeneration  of  resins  is  by  backwashing, 
ion  replacement,  and  rinsing.  Waste  products  are 
excess  regenerant  and  hardness  ions.  Softening 
capacity  is  usually  expressed  as  grains  hardness  as 
CaC03  removed/cu  ft  resin.  Most  economic  salt 
usage  is  0.3-0.51bs/1000grains  hardness  removed. 
Wastewater  reclamation  may  be  feasible  by  mem- 
brane processes  on  waters  of  1000  TDS.  Other 
disposal  methods  are  discharge  to  ocean  outfalls, 
sewers,  or  deep  well  injection.  (Nardozzi-AW- 
WARF) 
W72-I0921 


HOW  SERIOUS  IS  THE  PROBLEM, 

Hazen  and  Sawyer,  New  York. 
H.  E.  Hudson,  Jr. 

In:  Proceedings  Tenth  Sanitary  Engineering  Con- 
ference, Waste  Disposal  from  Water  and  Waste- 
water Treatment  Processes,  University  of  Illinois. 
Urbana,  Feb  6-7, 1968,  p  1-6.  6  ref. 

Descriptors:  'Recycling,  Polyelectrolytes,  Sewage 

treatment,  'Water  treatment. 

Identifiers:    'Water    sludge,    Filter    washwater, 

Basin  sludge,  Calcining,  Alum  recovery,  Vacuum 

filtration. 

Public  and  industrial  water  consumption  totals  ISO 
and  360  tons/capita/year  respectively.  Over  60  mil- 
lions tons/year  of  water  and  wastewater  sludges 
(dry  basis)  are  generated.  Sludge  loads  from  water 
treatment  plants  are  15  pounds/capita/year.  The 
handling  of  waste  quantities  must  be  done  to 
create  equilibrium  conditions  with  the  environ- 
ment. Detroit,  Michigan  recycles  filter  washwater 
and  benefits  by  improved  settling  and  filtration. 
Seasonally  cleaned  basins  require  separate  treat- 
ment or  holding  facilities  while  continuous  sludge 
removal  units  could  discharge  to  sewers.  Zeolite 
softening  and  electrodialysis  brine  streams  have 
been  diluted  by  discharge  to  streams.  Calcining 


and  reuse  is  suggested  for  chemical  precipitation 
softening  waste,  with  magnesium  separated  or 
recovered.  Clarification  sludges  can  be  vacuum  fil- 
tered with  lime  conditioning.  Alum  recovery  is 
practiced  in  Japan.  Cationic  polyelectrolytes  may 
become  effective  as  primary  coagulants.  Water 
treatment  plant  sludges  would  add  a  10%  solids 
loading  to  sewage  treatment  plants.  Economic 
methods  must  be  developed  to  recycle  wastes. 
(Nardozzi-AWWARF) 
W72-10922 


PONTIAC  RECALCINING  PLANT, 

Jones  and  Henry,  Toledo,  Ohio. 

B.H.Swab. 

Journal  American  Water  Works  Association,  Vol. 

40,  No.  4,  p  461-467,  April  1948.  2  fig,  3  tab,  4  ref. 

Descriptors:    'Water    softening,    Centrifugation, 
Costs,  Dewatering,  'Recycling,  Drying,  'Sludge 
treatment,  Calcium  carbonate,  'Lime. 
Identifiers:  'Recalcining,  Flash  drying. 

The  City  of  Pontiac  (Mich)  incorporated  provi- 
sions to  dry  28  tons/day  of  calcium  carbonate 
sludge  and  recover  the  lime  at  their  water  soften- 
ing facility.  The  three  stage  operation  included  de- 
watering,  classifying,  and  rejecting  a  portion  of 
the  magnesium  and  other  impurities  by  continuous 
centrifugation;  drying  in  the  Raymond  Flash  Dry- 
ing System;  and  recalcination  by  exposing  dried 
material  to  a  temperature  of  1900F.  The  carbonate 
precipitate  is  transported  to  slow-speed  stirring 
slurry  receiving  tanks.  Concentrated  slurry  is 
discharged  to  two  continuous  centrifuges.  The 
magnesium  and  other  impurities  are  passed  to  the 
sanitary  sewer  and  the  calcium  carbonate  is  condi- 
tioned prior  to  flash  drying.  The  flash  drier  is  com- 
posed of  a  cage  mill  and  blower.  Dried  material  is 
calcined  in  a  furnace  with  the  CaO  sent  to  storage 
bins.  The  maximum  operating  cost  per  ton  (CaO)  is 
$7.95.  (See  W72-10925  and  W72-10926)  (Nardozzi- 
AWWARF) 
W72-10924 


PONTIAC  RECALCINING  PLANT,  DISCUS- 
SION, 

Dorr  Co.,  New  York. 

A.J.  Fischer. 

Journal  American  Water  Works  Association,  Vol. 

40,  No.  4,  p  465-466,  April  1948.  1  fig. 

Descriptors:  'Calcium  carbonate,  Centrifugation, 
Costs,  Recycling,  Drying,  'Lime,  'Sludge  treat- 
ment. 

Identifiers:  'Recalcining,  Fluo  Solids  Calciner, 
Rotary  kiln,  Flash  drying. 

The  recalcining  of  lime  has  been  practiced  in  the 
heavy  chemical  and  paper  pulp  industries  for 
several  years.  In  the  water  treatment  industry, 
lime  reclamation  has  been  economical  when  burn- 
ing 25  tons  CaO/day  in  conventional  rotary  kilns. 
The  Fluo  Solids  Calciner  recalcines  dry  calcium 
carbonate  sludge  in  a  air  fluid  suspension. 
Fluidized  suspension  burning  has  been  used  in  the 
petroleum  industry  for  roasting  ores.  Sludge  from 
the  precipitates  is  centrifuged,  conditioned  with 
soda  ash  and  dried  sludge,  passed  to  a  Raymond 
flash  drier,  and  burned  in  the  Fluo  kiln.  The  kiln 
temperature  is  1750F  with  the  CaO  pellets 
discharged  at  a  temperature  of  300F.  The  ad- 
vantages of  this  system  are  compactness,  low  in- 
stallation cost,  low  operation  and  maintenance 
costs,  and  dust  free  operation.  (See  also  W72- 
10924  and  W72-10926)  (Nardozzi-AWWARF) 
W72-10925 


PONTIAC     RECALCINING     PLANT,    DISCUS- 
SION, 

Combustion  Engineering  Inc.,  Chicago,  111. 

C.W.Gordon. 

Journal  American  Water  Works  Association,  Vol. 

40,  No.  4,  p  466-467,  April  1948. 

Descriptors:  'Calcium  carbonate,  Centrifugation, 
Recycling,  Drying,  'Lime,  'Sludge  treatment. 


Identifiers:  'Recalcining,  Flash  drying,  Fuel  con- 
sumption, Power  consumption. 

The  C-E  Raymond  Flash  Drying  System  rapidly 
dries  materials  in  the  fine  to  granular  form.  The 
complete  conversion  of  a  dewatered  centrifuge 
calcium  carbonate  cake  to  a  dried  and  preheated 
power  requires  a  few  seconds.  The  calcining  fur- 
nace decomposes  calcium  carbonate  to  quicklime 
and  collects  the  finished  product.  The  positioning 
of  the  oil  burners  is  critical  for  short  duration 
complete  calcining.  At  Marshalltown,  Iowa,  an 
80%  lime  content  is  reclaimed  out  of  a  theoretical 
84%  content.  Coagulation  with  the  reclaimed  lime 
is  excellent.  Furnace  temperatures  are  traced 
throughout  the  system.  Flash  drying  is  of  the  two- 
stage,  counterflow  type.  At  Marshalltown,  one  ton 
of  high  quality  finished  lime  is  produced  with  a 
fuel  consumption  of  9.66  millions  Btu.  The  power 
consumption  is  60kwhr/ton  finished  lime.  (See  also 
W72-10924  and  W72-10925)  (Nardozzi-AW- 
WARF) 
W72-10926 


EXPERIENCES  IN  POLYMER  APPLICATIONS 
TO  SEVERAL  SOLIDS-LIQUIDS  SEPARATION 
PROCESSES, 

Dow  Chemical  Co.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10927 


DEWATERING  BY  LAGOONS  AND  DRYING 
BEDS, 

O'Brien  and  Gere,  Syracuse,  N.Y. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10928 


ACTION  NOW  IN  FILTER  PLANT  WASTE- 
WATER TREATMENT, 

Malcolm  Pirnie,  Inc.,  White  Plains,  N.Y. 
G.  P.  Westerhoff . 

Paper  Presented  at  Spring  Meeting  of  the  New 
York  Section  of  the  American  Water  Works  As- 
sociation, Syracuse,  New  York,  April  6,  1972.  16 
p,  3  fig,  9  ref. 

Descriptors:  'Sludge  treatment,  Centrifugation, 
Recycling,  'Water  treatment,  Filtration,  New 
York,  Treatment  facilities. 

Identifiers:  'Alum  recovery,  'Waste  reduction, 
Alum  coagulation,  Filter  washwater,  Thickening, 
Liquid-solids  separation.  Waste  characterization. 

A  two  phase  program  is  outlined  to  evaluate  alum 
coagulation  sludge  and  filter  washwater  treatment 
processes.  Alum  sludge  is  difficult  to  dewater. 
Sturgeon  Point  (N.Y.)  treatment  includes:  aera- 
tion, chemical  addition,  mixing,  flocculation,  sedi- 
mentation, filtration,  pH  adjustment,  fluorination, 
and  chlorination.  Plant  scale  design  data  must  be 
developed  for  wastes.  Alum  sludge  solids,  consist- 
ing of  Al  (OH)3  and  organic  and  amorphous 
materials,  vary  from  50-2001bs/million  gallons  of 
water  produced.  A  composite  backwash  water 
analysis  showed  651bs  solids/million  gallons  fil- 
tered water.  Basic  proposed  facilities  include: 
sludge  and  washwater  holding  tanks,  thickener 
clarifier,  waste  lagoons,  centrifuge,  filter  press, 
half-scale  alum  recovery  plant,  and  backwash 
recycling  equipment.  Alum  recovery  is  expected 
to  reduce  waste  solids  to  one-sixth  their  original 
volume  and  produce  a  reuseable  alum.  The 
recovery  process  includes  thickening  of  sludge, 
acidulation  with  H2S04,  thickening-separation, 
filter  pressing,  feed  systems,  control  equipment, 
recovered  alum  storage,  and  recycling,  all  on 
batch  or  continuous  bases.  Preliminary  work 
showed  no  iron  or  color  build-up  in  reclamation. 
The  study  programs  aim  to:  identify  physical- 
chemical  waste  character;  evaluate  liquid-solids 
separation  with  and  without  aids;  determine  feasi- 
bility of  alum  recovery;  evaluate  recovered  alum 
effects  on  plant  operation;  and  reduce  backwash 
water  flow  quantities.  (Nardozzi-AWWARF) 
W72-10929 
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WATER  AND  WASTEWATER  TREATMENT 
PLANT  SLUDGES, 

Stilson  (Alden  E.)  and  Associates,  Ltd.,  Colum- 
bus, Ohio. 
K.W.Cosens. 

Paper  Presented  at  West  Virginia  Joint  Section 
Meeting,  American  Water  Works  Association  and 
Water  Pollution  Control  Association,  Wheeling, 
West  Virginia,  April  6,  1972,  25  p,  15  ref. 

Descriptors:  'Sludge  treatment.  Water  softening, 
Landfills,  Centrifugation,  Water  treatment,  Waste 
water  treatment,  Waste  disposal,  New  Jersey, 
Ohio,  Recycling,  Sludge,  'Sludge  disposal. 
Identifiers:  Alum  coagulation,  Iron  salt  coagula- 
tion, Filter  washwater,  Filter  press,  Lime 
recovery,  Magnesium  recovery. 

Water  treatment  sludges  include:  clay,  silt,  and 
sand  from  plain  sedimentation  of  turbid  river 
water;  alum  coagulation  of  color  and  turbidity; 
iron  salt  coagulation;  iron-manganese  removal  by 
aeration;  softening;  filter  washing;  and  micros- 
training  and  diatomaceous  earth  filtration.  Data 
are  given  for  particle  size  and  settling  velocities  of 
alum  and  iron  floes;  sand,  salt,  and  clay  floes;  and 
softening  wastes.  Softening  of  surface  water 
produces  3.51bs  dry  solids/pound  of  hardness 
removed  as  CaC03.  Sludge  treatment  or  disposal 
methods  are  dilution,  lagoons,  sand  drying  beds, 
vacuum  filtration,  freezing,  filter  pressing,  cen- 
trifugation, land  disposal,  recovery,  and  discharge 
to  sanitary  sewers.  The  Little  Falls  (N.J.)  plant 
plans  to  thicken  sedimentation  coagulation  sludge 
and  settle  washwater.  Concentrated  sludge  is  held, 
centrifuged,  conditioned  by  lime  and  polymer,  and 
pressed  with  the  cake  used  for  landfill.  Presses 
process  50  tons/8hours.  Portsmouth,  Ohio,  plans 
vertical  basket  centrifugation  of  alum  sludge  and 
land  disposal.  Columbus,  Ohio,  proposes  recover- 
ing magnesium  and  lime  from  softening  sludge  in  a 
10  gpm  pilot  facility.  Fremont,  Ohio,  plans  cen- 
trifugation of  softening  sludge  and  land  disposal  in 
quarries  or  farm  fields.  St.  Paul  recalcines  their 
lime  sludge.  Lime  and  magnesium  recovery 
methods  are  mentioned.  (Nardozzi-AWWARF) 
W72-10930 


ADVANCES  IN  THE  CENTRIFUGAL  DE- 
WATERING  OF  SLUDGES, 

O.  E.  Albertson,  and  E.  J.  Guidi,  Jr. 

Water  and  Sewage  Works,  Vol.  114,  p  R-133-R- 

142,  1967.  14  fig,  4  tab. 

Descriptors:  'Centrifugation,  'Dewatering, 
'Sludge  treatment.  Waste  water  treatment,  Pulp 
wastes,  Industrial  wastes,  Water  softening,  Water 
treatment,  Waste  treatment. 
Identifiers:  'Machine  variables,  'Process  varia- 
bles, Clarification,  Recovery. 

The  utility  of  centrifugation  to  treat  sanitary  and 
industrial  wastes  is  outlined.  An  early  history  of 
perforated  and  imperforate  basket,  solid-bowl, 
and  disc-valve  centrifuges  is  presented.  Conical 
centrifuges  classify  and  dewater;  cylindrical  units 
recover  fine  particles  in  clarification;  and  cylindri- 
cal-conical devices  are  most  suitable  for  clarifica- 
tion and  maximum  solids  concentration.  Solid- 
bowl  centrifuges  are  described.  Machine  and 
process  variables  are  discussed.  Machine  variables 
include:  bowl  design  with  length  to  diameter  ratio 
and  bowl  angle;  bowl  speed;  pool  volume  (depth); 
conveyor  speed;  and  pitch.  Process  variables  in- 
clude feed  rate,  solids  character  with  particle  size 
and  density,  feed  consistency,  temperature,  and 
chemical  aids.  Recovery  is  improved  by  increasing 
bowl  speed  and  decreasing  conveyor  speed.  A  test 
program  was  run  on  raw  primary  and  secondary 
digested  and  undigested  sludge,  pulp  and  paper 
wastes,  and  water  softening  sludges.  Centrifuga- 
tion increased  solids  concentration  to  53-57%  and 
recovery  79-93%  for  water  softening  waste. 
Recovery -concentration  data  on  tested  wastes  are 
tabulated.  Centrifugation  advantages  are  listed. 
(Nardozzi-AWWARF) 
W72-1093I 


RECOVERY  OF  WATERWORKS  SLUDGE, 

Tabriz  Water  Supply  (Iran). 

I.  Vahidi,  and  P.  C.  G.  Isaac. 

Journal  of  the  Institution  of  Water  Engineers,  Vol. 

14,  No.  6,  p  454-458,  October  1960. 2  ref. 

Descriptors:  'Centrifugation,  Costs,  'Sludge 
treatment,  Waste  water  treatment,  Water  treat- 
ment, Recycling. 

Identifiers:  'Alum  recovery,  Aluminoferric,  Alu- 
minum hydroxide,  Sulfuric  acid,  Drying  beds. 

A  laboratory  investigation  of  alum  recovery  from 
water  works  clarification  sludges  is  described.  The 
purification  sludge  includes  aluminum  hydroxide, 
peat,  algae,  silt,  and  organic  matter.  The  acidifica- 
tion of  insoluble  aluminum  hydroxide  recovers  an 
alum  solution  and  greatly  reduces  settling  time  and 
final  volume  of  the  settled  sludge.  Part  of  the 
precipitated  organic  color  and  iron  salts  can  be 
built  up  in  the  recovered  solution.  In  the  laborato- 
ry, a  1.5-2.5%  sludge  solution  was  acidified  and 
centrifuged.  The  centrate,  reclaimed  alum,  was 
used  for  coagulation.  A  60-65%  recovery  at  pH 
had  the  best  relative  efficiency.  An  average  yield 
of  1.5  tons  of  aluminoferric  (14%  A1203)  is 
produced  for  consuming  one  ton  of  98%  sulfuric 
acid.  This  wet  alum  recovery  process  reduces 
sludge  volume  for  disposal.  Costs  are  considered. 
The  total  treatment  includes:  transporting  1.5-2.5% 
sludge  solution  to  collection  tanks;  acid-treatment 
system;  recovered  alum  separation  by  centrifuga- 
tion; pumps,  piping,  and  valves  for  recirculation  of 
recovered  supernatant;  solution-storage  tanks; 
and  drying  beds  for  the  remaining  sludge.  (Nardoz- 
zi-AWWARF) 
W72-10932 


VIRUS     REMOVAL-WATER     AND     WASTE- 
WATER, 

Tennessee    Univ.,    Knoxville.   Water   Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10933 


HYGIENIC  FEATURES  OF  NEMATOCIDE- 
-NEMAGON  IN  CONNECTION  WITH  SANITA- 
RY PROTECTION  OF  WATER  BODIES,  (IN 
RUSSIAN), 

Moskovskii  Gosudarstvennyi  Meditsinskii  Institut 

(I)  (USSR).  Dept.  of  Public  Hygiene. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-11055 


PUBLIC       HEALTH       SERVICE       DRINKING 

WATER  STANDARDS  -1962. 

Public  Health  Service,  Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  05G. 

W72- 11076 
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SOLID  WASTE  MANAGEMENT  IN  CENTRAL 
NEW  YORK,  A  REVIEW  OF  PLANNING  AND 
COMMUNITY  EDUCATION, 

Cooperative  Extension  Mid-New  York  Project, 
Syracuse,  N.Y. 

For  primary  bibliographic  entry  see  Field  06B. 
W72- 10491 


ENVIRONMENTAL  POLLUTION  AND  TEXAS 
LAW, 

Texas  Univ.,  Austin.  Science  Education  Center. 
D.  R.  Stronck. 

Texas  Journal  of  Science,  Vol  23,  No  3,  p  439-445, 
February  1972. 9  ref. 

Descriptors:  'Water  law,  'Water  pollution  con- 
trol, 'Air  pollution,  'Political  constraints,  'Texas, 
Federal  government,  Economic  feasibility,  Social 
aspects,  Legislation,  Environmental  effects,  Re- 
gional analysis. 


The  effects  of  pollution  are  usually  regional.  Our 
air  and  water  can  no  longer  carry  in  dilution  the 
pollutants  which  are  now  being  discharged.  These 
pollutants  have  been  rapidly  rising  in  volume 
because  the  population  is  rising  and  becoming 
more  industrialized  and  urbanized.  Air  pollution  is 
the  most  serious  and  pressing  pollution  problem. 
The  greatest  problem  of  present  federal  air  quality 
standards  is  that  they  are  not  based  on  an  un- 
derstanding of  the  chemical  nature  of  the  at- 
mosphere. While  direct  regulation  remains  rather 
ineffective,  the  federal  government  is  tending  to 
provide  increasing  subsidies  and  payments  to  pol- 
luters as  an  incentive  to  improve  their  waste 
management  practices.  Pennsylvania  and  Texas 
are  the  only  major  industrialized  states  that  do  not 
grant  tax  incentives  for  the  installation  of  pollution 
abatement  equipment.  The  state  of  Texas  has 
several  laws  designed  to  prevent  pollution.  These 
include  the  Criminal  Water  Act,  the  Clean  Air  Act 
and  the  Water  Quality  Act.  The  pollution  control 
boards  which  this  legislation  has  created  are  com- 
posed of  citizen  volunteers  and  have  no  powers 
beyond  requesting  the  Attorney  General  to 
prosecute.  A  new  bill  has  been  introduced  into  the 
state  legislature  that  will  allow  individual  citizens 
to  sue  polluters.  The  public  is  now  demanding  the 
enactment  and  rigid  enforcement  of  stronger  pol- 
lution control  laws  but  the  people  will  ultimately 
have  to  pay  for  this  enforcement  in  higher  taxes. 
(Casey-Arizona) 
W72-10517 


AGRICULTURE'S  CONTRIBUTIONS  TO  THE 
NATION'S  WATER  RESOURCES  AND  FLOOD 
CONTROL, 

Agricultural  Research  Service,  Belts ville ,  Md.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-10520 


ROLE  OF  PLANTS  IN  IMPROVING  THE  EN- 
VIRONMENT, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-10521 


A  MANUFACTURER'S  RESPONSIBILITY  FOR 
NATURAL  RESOURCES, 

Australian  Paper  Manufacturers  Ltd.,  Melbourne 

(Australia). 

J.D.Brooks. 

Ecological  Society  of  Australia,  Proceedings,  Vol. 

5,  p  77-80,  1970. 

Descriptors:  'Industrial  wastes,  'Industrial  water. 
Water  pollution  sources,  'Pulp  and  paper  indus- 
try. Environmental  effects,  Planning,  Social 
aspects,  Public  rights,  Psychological  aspects, 
Water  reuse. 

It  is  feared  that  there  is  a  strong  tendency  in  Aus- 
tralia to  punish  individuals  and  industry  for  en- 
vironmental pollution  while  excusing  public  and 
government  pollution.  Nevertheless  industry  has  a 
share  of  responsibility  and  an  attempt  is  made  to 
define  this  responsibility.  The  particular  im- 
portance of  water  conservation  is  stressed.  The 
difficult  and  obvious  water-use  problem  is 
disposal,  without  upsetting  the  environment,  of 
used  and  degraded  water-domestic  sewage,  indus- 
trial and  agricultural  wastes.  The  other  big  renewa- 
ble industrial  resources  are  wood  and  crops.  Paper 
manufacture  should  make  the  greatest  possible  use 
of  by-product  wood  from  the  sawmilling  industry 
and  of  waste  paper.  Industry  should:  (1)  very  care- 
fully assess  its  needs  and  capabilities  in  light  of 
available  resources;  (2)  concentrate  much  energy 
and  research  into  improving  use  and  reuse  effi- 
ciencies; (3)  attempt  to  educate  the  entire  commu- 
nity into  shouldering  its  share  of  the  environmen- 
tal responsibility  and  to  resolve  its  problems  by  ra- 
tional action.  (Casey-Arizona) 
W72-10527 
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ECONOMICS  OF  WATER  POLLUTION  CON- 
TROL FOR  CATTLE  FEEDLOT  OPERATIONS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Economics. 

T.  R.  Owens,  and  W.  L.  Griffin. 

In     Proceedings    Eighth    Industrial    Water    and 

Wastewater  Conference,  June  6-7,  1968,  Lubbock, 

Texas,  p  82-106.  10  tab. 

Descriptors:    'Farm    wastes,   Cattle,    Feed   lots, 
Economics,    Runoff,    Rainfall,     Design,    Costs, 
Water  pollution  control. 
Identifiers:  'High  Plains. 

One  approach  to  the  problem  of  water  pollution 
from  feedlots  involved  control  of  runoff  by 
establishing  collection  basins  and  subsequently 
pumping  the  pollutant  to  an  open  land  disposal 
area.  A  second  suggested  solution  was  a  collection 
basin  of  sufficient  size  to  hold  polluted  runoff  until 
natural  evaporation  emptied  the  system.  Data 
from  secondary  sources  were  used  to  develop  the 
relationship  between  inches  of  precipitation  and 
resultant  runoff.  Subsequently,  design  criteria 
were  developed  for  various  sizes  of  mechanical 
discharge  and  evaporative  discharge  collection 
systems.  The  various  design  criteria  were  then  ap- 
plied to  three  different  sizes  of  feedlots,  a  5000 
head  lot,  a  10,000  head  lot  and  a  25,000  head  lot. 
Budgets  were  developed  for  each  lot  and  for  each 
system  size  and  type,  and  total  capital  and  annual 
operating  costs  were  computed.  The  studies  as- 
sumed that  a  part  of  the  cost  of  operating  any  par- 
ticular system  would  be  the  penalty  imposed  for 
overflow  on  the  basis  of  current  law,  this  penalty 
ranges  from  a  minimum  of  $50/day  to  a  maximum 
of  $1000/day.  The  analysis  of  rainfall  data  pro- 
vided an  estimate  of  the  number  of  overflows  ex- 
pected with  any  size  and  type  of  system.  Thus,  the 
cost  of  overflow  was  quantified  by  multiplying  the 
number  of  overflows  by  the  appropriate  penalty 
rate.  Finally,  minimum  cost  systems  providing 
only  minimum  overflow  protection  were  com- 
pared with  higher  cost  systems  providing  max- 
imum overflow  protection.  Cost  differences 
between  the  two  systems  were  then  evaluated  to 
determine  the  increase  in  annual  operating  costs 
associated  with  additional  protection.  (Bundy- 
Iowa  State) 
W72-10536 


STATE  AGENCIES  REGULATING   CONFINED 
ANIMAL  FEEDING  OPERATIONS, 

Environmental   Protection   Agency,   Washington, 

D.C. 

J.  M.  Sweeten. 

Environmental    Protection    Agency    Division    of 

Technical  Operations  Open-File  Report  (TO  01.0 

.543/1)  1971.  37  p. 

Descriptors:  *Farm  wastes,  Federal  Government, 
'State  Governments,  Regulation,  Control,  Feed 
lots,  Standards,  'Administrative  agencies. 
Identifiers:  'Regulatory  control. 

State  Agencies  that  regulate  livestock  feeding 
operations  and  their  responsibility  with  respect  to 
environmental  problems  are  identified.  The  reader 
will  thus  know  which  agencies  should  be  contacted 
about  establishing  a  confined  feeding  operation, 
improving  or  expanding  existing  feeding  facilities, 
and  reporting  nuisances  arising  from  feedlots.  The 
information  was  collected  by  sending  a  letter  to 
each  State  solid  waste  planning  agency  requesting: 
(1)  the  name  and  address  of  all  State  agencies  that 
should  be  contacted  prior  to  establishing  a  con- 
fined feeding  operation;  (2)  the  types  and  limits  of 
control  exercised  by  these  agencies.  The  types  of 
agencies  exerting  regulatory  control  over  animal 
feeding  operations  in  each  State  are  summarized  in 
a  table.  The  availability  of  technical  assistance  in 
designing  feedlot  and  waste  treatment  systems  is 
included  when  specifically  mentioned  by  the 
respondent  agencies.  General  observations  regard- 
ing nationwide  control  over  animal  feeding  opera- 
tions are  made.  (Bundy-Iowa  State) 
W72-10538 


TEMPERATURE  PREDICTION  IN  STRATIFIED 
WATER:  MATHEMATICAL  MODEL-USER'S 
MANUAL. 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph 

M.    Parsons    Lab.    for    Water    Resources    and 

Hydrodynamics. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10547 


GEOTHERMAL  RESOURCES  IN  CALIFORNIA 
--POTENTIALS  AND  PROBLEMS, 

California  Inst,  of  Tech.,  Pasadena.  Environmen- 
tal Quality  Lab. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-10550 


ANALYSIS  OF  THE  EFFECT  OF  POTENTIAL 
REACTOR  COOLING  PONDS  ON  THE  HAN- 
FORD  GROUNDWATER  SYSTEM, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10552 


THERMAL  WATER  MAY  BE  A  MARKETABLE 
BYPRODUCT, 

Vitro   Corp.   of   America,   New    York.   Agro-En- 
gineering Div 

For  primary  bibliographic  entry  see  Field  03C. 
W72-10553 


SURVEY    OF    THERMAL     RESEARCH     PRO- 
GRAMS  SPONSORED   BY   FEDERAL,   STATE, 
AND  PRIVATE  AGENCIES  (1970), 
Oak  Ridge  National  Lab.,  Tenn. 
G.  U.  Ulrikson,  and  W.  G.  Stockdale. 
Available  from  the  National  Technical  Informa- 
tion Service  as  ORNL-4645,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  March  1971.  56  p,  9  ref.  W- 
7405-eng-26. 

Descriptors:    Surveys,    Beneficial   use,    Cooling 
towers,  Model  studies,  Limnology,  Ecology,  Tem- 
perature,    Thermal    pollution,     'Research     and 
development,  'Projects. 
Identifiers:  'Thermal  research,  Bioeffects. 

A  survey  was  made  of  state  and  federal  agencies 
and  those  colleges  and  universities  with  known 
programs  in  the  field  of  ecology  or  oceanography. 
The  projects  are  divided  into  nine  main  categories: 
Productive  Uses,  Bio-Effects,  Limnological  Ef- 
fects, Combination  and  General,  Cycling  Towers, 
Modeling,  Surveys  -  Ecological,  Surveys  -  Tem- 
perature and  Physical,  Surveys  -  General.  In  each 
category  the  title  of  the  projects,  the  location,  in- 
vestigators, sponsor  and  duration  are  listed.  Each 
project  is  numbered  for  cross  indexing  with  an 
alphabetical  listing  of  all  investigators  with  ad- 
dresses in  a  concluding  section.  The  electric  utility 
industry  was  not  included  because  of  previous 
documentation  in  the  EEI  and  AEC  surveys.  (U- 
padhyaya-Vanderbilt) 
W72-10555 


A  PHENOMENOLOGICAL  RELATIONSHIP 
FOR  PREDICTING  THE  SURFACE  AREAS  OF 
THERMAL  PLUMES  IN  LAKES, 

Argonne  National  Lab.,  Argonne,  111.  Center  for 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10556 


PROBLEMS  AND  PROSPECTS  FOR  NUCLEAR 
POWER, 

Bechtel  Corp.,  San  Francisco,  Calif. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10557 


THE  ENVIRONMENTAL  CHALLENGE- 

--VALUES  IN  CONFLICT, 

Westingbouse   Electric   Corp.,   Philadelphia,   Pa. 
Environmental  Systems  Dept. 


J.H.Wright. 

Engineering  Issues-Journal  of  Professional  Activi- 
ties, American  Society  of  Civil  Engineers,  Vol  97, 
No  PPI ,  Proc.  Paper  8471 ,  p  17-22,  October  1 971 . 

Descriptors:  'Resource  allocation,  'Environment, 
Ecology,  Preservation,  Natural  resources,  Water 
resources,  Thermal  pollution,  Cooling  towers,  Air 
pollution,  Aquatic  life. 
Identifiers:  Human  factors. 

The  major  problem  today  is  the  proper  allocation 
and  management  of  natural,  human  and  material 
resources.  The  lack  of  clearcut  objectives  and 
methods  for  assessing  relative  priorities  of  prima- 
ry and  secondary  goals  can  lead  to  considerable 
misallocation  of  resources  on  a  national  or  even 
worldwide  basis.  Natural  ecological  systems  have 
an  inherent  capacity  to  withstand,  without 
damage,  some  level  of  stress  imposed  by  society's 
wastes.  Therefore  the  objective  of  total  preserva- 
tion of  the  natural  environment  is  as  extreme  as 
the  objective  of  maximum  production  with  a  total 
disregard  for  environmental  effects.  Environmen- 
tal deterioration  in  the  industrialized  urban  center 
has,  in  many  cases  reached  alarming  proportions. 
Energy  use  in  the  U.S.  will  nearly  triple  in  the  next 
30  years  and  in  the  year  2000,  over  500  million  tons 
of  air  pollutants  will  be  emitted.  The  disadvantages 
of  cooling  towers  are  discussed.  New  applications 
of  discharge  heat  to  processes  should  be 
developed  in  agriculture,  aquiculture,  and  sewage 
treatment.  Intelligent  solutions  to  environmental 
problems  can  only  be  derived  from  a  total  systems 
analysis  of  those  problems.  (Upadhyaya-Van- 
derbilt) 
W72-10558 


COMPUTER       MODEL       OF       CROSSFLOW 
TOWERS, 

Union  Carbide  Corp.,  Oak  Ridge,  Tenn. 

J.  E.  Park,  and  J.  M.  Vance. 

Chemical  Engineering  Progress,  Vol.  67,  No.  7,  p 

55-57,  July  1971 ,  5  fig,  1  tab,  3  ref. 

Descriptors:  'Computer  models,  'Cooling  towers, 

Thermal   powerplants,   Thermal  pollution,   Heat 

transfer,  Optimization,  Sensitivity,  Temperature, 

Performance. 

Identifiers:  'Crossflow  towers,  Data  reduction. 

The  application  of  the  digital  computer  in  deter- 
mining the  number  of  tower  cells  required  Tor  a 
cooling  application,  and  for  reducing  and  interpre- 
ting test  data  for  crossflow  cooling  towers  has 
been  described.  The  fundamental  equations  for  the 
model  were  derived  by  Merkel  in  1925.  The  three 
routines  used  include  a  data  reduction  routine;  a 
comparison  of  that  data  to  the  design  conditions, 
quantifying  the  decay  or,  in  the  case  of  a  rebuilt 
tower,  the  possible  improvement  in  performance 
over  the  manufacturer's  guarantees;  and  an  op- 
timizing routine  for  a  heat  rejection  system.  With  a 
great  number  of  crossflow  towers  in  existence  and 
the  fast  growing  interest  in  cooling  towers  as  a 
means  of  reducing  thermal  pollution  of  rivers  and 
lakes,  such  an  application  should  be  of  interest  to 
the  engineer.  (Upadhyaya-Vanderbilt) 
W72-10559 


HOW   TO   COOL   STEAM-ELECTRIC   POWER 

PLANTS, 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10563 


HEATED  SURFACE  JETS  IN  STEADY  CROSS- 
CURRENT, 

Federal  Water  Pollution  Control  Administration, 

Portland,  Oreg  ;  and  Wisconsin  Univ.,  Madison. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10564 
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HEAT      DISPERSAL-LAKE      TRAWSFYNYDD 
COOLING  STUDIES, 

Central  Electricity  Generating  Board  (England). 

Northwestern  Region. 

For  primary  bibliographic  entry  see  Field  05B . 

W72-I0569 


THE  RIVER  BASIN  MODEL:  COMPUTER  OUT- 
PUT. 

Envirometrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10574 


INTRODUCTION  TO:  COASTAL  ZONE 
MANAGEMENT:  MULTIPLE  USE  WITH  CON- 
SERVATION, 

For  primary  bibliographic  entry  see  Field  06G. 
W72-10575 


CONSERVATION  OF  MINERAL  RESOURCES 
OF  THE  COASTAL  ZONE, 

California  State  Lands  Commission,  Sacramento. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-10580 


GUIDELINES    FOR    DEVELOPING    COMMER- 
CIAL FEEDLOTS  IN  KANSAS, 
Kansas  State  Univ.,  Manhattan.  Cooperative  Ex- 
tension Service. 
D.  B.  Erickson,  and  P.  A.  Phar. 
Kansas  State  University,  Cooperative  Extension 
Service,  Number  C-418,  (April  1970).  30  p,  2  fig, 
20  tab,  15ref. 

Descriptors:  'Farm  wastes,  'Feed  lots,  Cattle, 
Economics,  Irrigation,  Feeds,  Runoff,  Kansas, 
Cost  analysis. 

Guidelines  are  provided  on  costs  of  financing  and 
constructing  feedlots.  The  development  of  large 
feedlots  handling  10,000,  20,000  and  30,000  head 
has  been  inspired  by  economics  of  scale  and  very 
favorable  cattle  and  feed  prices.  The  average  in- 
vestment for  a  10,000  head  capacity  lot  would  be 
about  $43. IS  per  head,  while  for  a  30,000  head 
capacity  lot  the  requirements  drop  to  about  $33.87 
per  head.  The  total  feed  and  operating  cost  per 
head  for  each  size  feedlot  is:  10,000  bead  -  $85.36; 
20,000  head  -  $83.89;  30,000  head  -  $82.24.  The  ex- 
pansion of  the  large  feedlots  in  Kansas  will  depend 
on  the  availability  of  feed,  water,  labor  and  cattle. 
Some  areas  will  have  the  capacity  to  expand  faster 
than  others  depending  on  existing  grain  production 
and  development  of  irrigation.  Shipping  grain  a 
considerable  distance  adds  to  cost  of  production. 
Knowledge  of  the  number  of  cattle  and  hogs  to  be 
fed,  crop  production  and  the  location  of  the  mar- 
ket that  will  return  the  greatest  income  to  the  cattle 
owners  is  necessary  for  an  assessment  of  the  local 
potential  for  a  feedlot.  Expansion  of  the  packing 
industry  areas  where  feeding  is  increasing  creates 
a  greater  opportunity  for  producers  to  sell  their 
cattle.  (Bundy-Iowa  State) 
W72-10585 


PLANNING       ANIMAL      WASTE      DISPOSAL 
SYSTEMS, 

Oregon  State  Univ.,  Corvallis.  Cooperative  Exten- 
sion Service. 

For  primary  bibliographic  entry  see  Field  0SD. 
W72-10586 


LIVESTOCK  WASTE  DISPOSAL  AND  WATER 
POLLUTION  CONTROL, 

Colorado  State  Univ.,  Fort  Collins.  Cooperative 

Extension  Service. 

R.W.Hansen. 

Colorado  State  University,  Cooperative  Extension 

Service,  Bulletin  480a,  October  1971.  13  p,  4  fig,  2 

tab,  6  ref,  append. 

Descriptors:  *Farm  wastes,  Feed  lots,  Cattle,  Ru- 
noff, Odor,  Lagoons,  Settling  basins,  Nitrogen, 


Phosphorus,       Potassium,       Colorado,       Waste 

disposal.  Waste  water  treatment,  'Water  pollution 

control. 

Identifiers:  Controlled  runoff,  Anaerobic  lagoons. 

The  purpose  is  to  acquaint  the  feedlot  operator 
and  the  livestock  man  with  the  general  require- 
ments for  the  control  of  pollution  from  livestock 
facilities.  Both  federal  and  state  agencies  are  ac- 
tive in  developing  and  implementing  controls  to 
enhance  environmental  quality.  These  efforts  ob- 
viously and  logically  include  livestock  enterprises. 
General  information  is  provided  on  types  of 
systems  that  may  be  used  to  prevent  pollution 
from  feedlot  runoff.  The  design  of  the  system 
should  be  done  by  competent  engineers.  Engineer- 
ing services  are  available  from  the  Soil  Conserva- 
tion Service  and  consulting  engineering  firms. 
(Bundy-Iowa  State) 
W72-10587 


GUIDELINES  TO  LAND  REQUIREMENTS  FOR 
DISPOSAL  OF  LIQUID  MANURE, 

Guelph  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10589 


POLLUTION  CONTROL  IN  CATTLE 
FEEDLOTS  THROUGH  USE  OF  MANURE  AS 
FEED, 

Auburn  Univ.,  Ala.  Dept.  of  Animal  Science;  and 
Alabama  Agricultural  Experiment  Station,  Au- 
burn. 

W.B.Anthony. 

In:  Proceedings  Eighth  Industrial  Water  and 
Wastewater  Conference,  June  6-7,  1968,  Lubback, 
Texas,  p  59. 

Descriptors:    'Farm   wastes,   Confinement  pens. 
Cattle,  Feeds,  Feed  lots,  Silage,  Grains. 
Identifiers:  'Fresh  manure,  Wastelage. 

Sanitation  for  cattle  fed  in  confinement  neces- 
sitates a  satisfactory  and  economical  means  of 
disposing  of  manure.  In  initial  tests,  fresh  manure 
was  blended  with  a  concentrate  and  fed  to  cattle 
from  which  it  was  collected.  The  blending  ratio 
was  40  parts  of  manure  and  60  parts  of  grain. 
Although  the  feeding  of  manure  directly  to  the  cat- 
tle from  which  it  was  collected  proved  to  be  not 
only  possible  but  economically  advantageous  in 
terms  of  improved  feed  efficiency.  Other  ways  of 
feeding  cattle  manure  were  investigated.  The  mak- 
ing and  feeding  of  Wastelage  evolved.  Wastelage 
is  made  by  combining  feedlot  manure  with  grass 
hay  and  storing  the  mixture  in  a  silo.  (Bundy-Iowa 
State) 
W72-1059O 


FARM  ANIMAL  WASTE  DISPOSAL, 

Ontario  Water  Resources  Commission,  Toronto. 

Div.  of  Research. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10595 


OVERALL   PROBLEMS   AND   AN   APPROACH 
TO  DISPOSAL  OF  ANIMAL  WASTE, 

Cornell   Univ.,    Ithaca,   NY.    Dept.    of   Poultry 

Science. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10598 


THE  EFFECTS  OF  ARTIFICIAL  AERATION  ON 
LAKE  ECOLOGY, 

Michigan  State  Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  05C. 

W72- 10605 


THE      CARBON      DIOXIDE      SYSTEM      AND 
EUTROPHICATION, 

WARF  Inst.,  Inc.,  Madison,  Wis. 

For  primary  bibliographic  entry  see  Field  05C. 

W 72- 10607 


ACID  MINE  POLLUTION  EFFECTS  ON  LAKE 
BIOLOGY, 

Indiana   Univ.,    Bloomington.    Water   Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10610 


PLANKTONIC  BLUE-GREEN  ALGAE: 

GROWTH     AND     ODOR-PRODUCTION     STU- 
DIES, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences',  and  Teledyne   Brown  Engineers, 
Huntsville,  Ala.  and  East  Tennessee  State  Univ., 
Johnson  City.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W72-10613 


DEVELOPMENT  OF  A  STATE  EFFLUENT 
CHARGE  SYSTEM, 

Vermont  Dept.  of  Water  Resources,  Montpelier. 
Agency  of  Environmental  Conservation. 
W.  Albert. 

Copy  available  from  GPO  Sup  Doc,  $1.75; 
microfiche  from  NTIS  as  PB-210  711,  $0.95.  En- 
vironmental Protection  Agency,  Water  Pollution 
Control  Research  Series,  February,  1972.  215  p,  1 
fig,  17  ref,  9  append.  EPA  Program  16110  GNT 
02/77. 

Descriptors:  'Pollution  taxes  (Charges),  'Ad- 
ministration, 'Vermont,  Economic  efficiency, 
Equity,  Legal  aspects. 

Following  passage  of  legislation  authorizing  the 
levying  of  pollution  charges  against  certain  waste 
dischargers,  Vermont's  Department  of  Natural 
Resources  considered  several  effluent  charge 
systems.  These  systems  included  (1)  a  charge 
based  upon  stream  damages,  (2)  a  uniform  charge 
to  all  polluters,  (3)  a  uniform  charge  weighted  by 
stream  classification  or  zone,  (4)  a  charge  based 
upon  dilution  factors  or  population  equivalents,  (5) 
a  charge  based  upon  stream  quality  degradation, 
and  (6)  a  charge  based  on  the  annualized  cost  of 
treatment.  For  each  of  these  systems,  the  issues  of 
incentive  effects  on  dischargers,  relation  of 
dischargers  to  instream  economic  damages,  equi- 
ty, constitutionality,  economic  efficiency,  techni- 
cal and  administrative  feasibility,  and  income 
potential  are  discussed  in  the  context  of  Vermont 
law  and  administrative  procedures.  The  annual- 
ized cost-of-treatment  charge  method,  which  was 
chosen  by  Vermont,  receives  the  most  detailed 
consideration.  The  administrative  efforts  un- 
dertaken to  make  the  pollution  charge  method, 
structure,  and  schedule  operational  are  also 
discussed.  The  appendices  include  such  topics  as 
the  estimation  of  treatment  costs;  constitutionality 
considerations  of  effluent  charge  systems;  the 
economics  of  Vermont  pollution  fees;  optimal 
resource  allocation  in  river  quality  management; 
and  a  summary  of  water  quality  standards.  (Settle- 
Wisconsin) 
W72-10674 


COASTAL  ZONE  PROCESSES  AND  THEIR  IN- 
FLUENCE ON  ESTUARIAN  CONDITIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

A.  C.Duxbury. 

Available  from  NTIS  as  RLO-1725-184,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  Report  No.  RLO- 
1725-184  (Conf.  701064-1),  October  28,  1970,  35  p, 
17  fig,  9  ref. 

Descriptors:  'Estuarine  environment,  'Channel 
flow,  'Water  circulation,  Mixing,  Saline  water- 
freshwater  interfaces,  Currents  (Water),  Inflow, 
Biological  communities,  Water  temperature,  En- 
vironmental effects,  Waste  dilution,  Bays,  Coasts, 
Ocean  currents,  Pacific  coast  region,  Pacific 
Northwest  U.S.,  Turnovers,  Path  of  pollutants. 

Flushing  of  coastal  zones  may  remove  waste 
materials  from  a  semi-isolated  embayment,  but 
displace  biopopulations  or  expose  them  to  a  lower- 
temperature,    higher-salinity    water.    Since    the 


82 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  SG 


strength  of  the  tidal  currents  and  topography, 
combined  with  the  properties  of  the  surface  water, 
enter  into  the  complex  flushing  process,  each  em- 
bayment  is  unique  and  reacts  to  the  whims  of  na- 
ture and  man  alike.  Flushing  may  be  produced  by 
processes  that  position  dense  water  where  it  can 
flow  inward  to  deep  estuaries  (such  as  the  Strait  of 
Juan  de  Fuca)  or  at  shallower  levels  (with  Willapa 
Bay  and  Gray's  Harbor).  (Bopp-ORNL) 
W72- 10676 


BUOYANT    OIL    SLICK    RETAINING    STRUC- 
TURE, 
M.  Saavedra. 

U.  S.  Patent  No.  3,645,099,  3  p,  9  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  895,  No  5,  p  1657,  February  29,  1972. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Pollution  abatement,  Water  pollution  control, 
Water  pollution  treatment,  Separation  techniques, 
•Barriers. 

A  sequence  of  elongate  panel  structures  are 
formed  from  pliable  material.  The  panels  are  con- 
nected end  to  end  to  form  a  continuous  vertical 
wall  that  extends  around  an  oil  slick.  When  the 
panels  are  subjected  to  wave  action,  longitudinally 
extending  portions  thereof  move  vertically 
without  tilting.  The  structure  may  be  folded  in  a 
compact  position  when  not  in  use.  (Sinha-OEIS) 
W72- 10744 


APPARATUS  FOR  COLLECTING  AND  CON- 
TAINING OIL  ON  THE  SURFACE  OF  WATER, 

Water  Pollution  Controls,  Inc.  (assignee). 
J.  M.  Valdespino. 

U.  S.  Patent  No.  3,532,219,  3  p,  9  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  879,  No  1,  p  135,  October  6,  1970. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
'Oil  wastes,  Water  pollution  control,  Water  pollu- 
tion treatment,  Pollution  abatement,  Separation 
techniques,  Equipment,  Flotsam. 

The  apparatus  consists  of  an  elongated  tube  which 
may  be  several  thousand  feet  long  and  is  carried 
by  a  reel  in  flattened  condition  when  not  in  use.  As 
the  tube  is  unwound  from  the  reel  it  is  attached  at 
spaced  intervals  to  flotation  sections  which  form 
comers  and  can  be  anchored  to  hold  position.  Op- 
posite ends  of  the  tube  may  be  joined  together  to 
encircle  the  oil  spill  Water  and  air  are  introduced 
into  the  tube  to  expand  it  to  full  position  for 
required  buoyancy.  A  variety  of  tanks  are  con- 
nected by  a  hose  to  a  trap  fixed  to  the  tube  on  the 
innerside.  Wave  action  will  force  oil  and  water 
which  have  collected  in  the  trap  through  the  con- 
necting hose  and  will  discharge  these  into  the 
tanks  where  gravity  separation  will  occur.  (Sinha- 
OEIS) 
W72-I0750 


INSTALLATION      FOR      RECOVERY      OF      A 
LIQUID  FLOATING  ON  A  WATER  SURFACE, 
D.Chablaix. 

U.  S.  Patent  No.  3,529,720,  2  p,  2  fig,  2  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  878,  No  4,  p  948,  September  22,  1970. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Pollution  abatement,  'Separation  techniques, 
Water  pollution,  Water  pollution  treatment,  Oily 
water,  Oil  wastes. 

An  installation  is  provided  for  the  recovery  of  a 
liquid  floating  on  a  surface  of  water,  for  example 
petroleum.  It  consists  of  a  liquid  separation 
chamber,  a  pump,  and  conduit  from  the  pump  to 
the  water  surface.  The  installation  can  be  mounted 
in  a  boat  and  several  immersed  conduits  can  be 
connected  together  by  a  belt  of  oil-impervious 
material  positioned  around  an  oil  slick.  The  sur- 
face area  can  be  reduced  to  facilitate  intake  by  the 
conduits  by  reducing  the  perimeter  of  the  belt. 
(Sinha-OEIS) 


W72-10755 


METHOD  AND  APPARATUS  FOR  PURIFYING 
WATER, 

U.  E.  Bowes. 

U.  S.  Patent  No.  3,528,911,  2  p,  2  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol  878,  No  3,  p  737,  September  15, 1970. 

Descriptors:  'Patents,  'Water  purification,  Ponds, 
Lakes,  'Solar  radiation,  Heat,  'Convection,  Cur- 
rents (Water),  Water  pollution  control,  Water  pol- 
lution treatment,  Water  treatment. 

A  device  heated  by  the  sun  is  connected  to  a  heat 
radiator  disposed  below  the  surface  of  a  tempera- 
ture stratified  body  of  water.  The  connection  is 
established  by  an  insulated  heat  conductive  stem. 
By  radiation  and  conduction  to  the  adjacent  water, 
the  water  temperature  rises  sufficient  to  cause 
convective  flow  upward  where  it  is  acted  upon  by 
the  air  and  the  sun's  actinic  rays.  (Sinha-OEIS) 
W72- 10756 


SEPARATION  OF  LIQUIDS, 
National  Research  Development  Corp.,  London 
(England).  (Assignee). 
F.  Shuttleworth. 

U.  S.  Patent  No.  3,651,944,  3  p,  1  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  896,  No.  4,  1322,  March  28,  1972. 

Descriptors:  'Patents,  'Separation  techniques. 
Pollution  abatement,  'Oil  wastes,  'Oily  water, 
Water  pollution  control,  Water  pollution  treat- 
ment, Ships,  'Oil  pollution. 

The  apparatus  consists  of  a  separator  vessel  with 
inlets  and  outlets  for  the  mixture  to  enter  and  for 
the  separated  components  to  be  discharged.  The 
separator  is  in  the  form  of  a  bell  or  casing  having  a 
domed  top.  Larger  globules  are  separated  by  flota- 
tion. A  packed  filter  bed  of  polyethylene  granules 
is  enclosed  in  a  conical  housing  where  smaller  oil 
globules  are  entrained  when  the  water  flows 
downward  from  the  primary  separating  tank. 
When  the  oil  collected  in  the  first  two  stages  ex- 
ceeds a  certain  amount,  it  is  drained  or  pumped 
out.  (Sinha-OEIS) 
W72- 10762 


SEWAGE  DISPOSAL, 

Underwater  Storage,  Inc.,  Washington,  D.C.  (as- 
signee). 
H.G.Quase. 

U.  S.  Patent  No.  3,528,462,  3  p,  2  fig,  6  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  3,  p.  634,  September  15,  1970. 

Descriptors:   'Patents,  'Sewage  disposal,  Water 
pollution  control,   Pollution  abatement,   'Deten- 
tion, 'Storage. 
Identifiers:  Marinas,  Pleasure  craft. 

A  simple  underwater  collection  and  storage 
system  is  described  for  disposing  of  sewage  from 
pleasure  craft  docked  by  a  marina.  The  force  of 
gravity  facilitates  sewage  removal  from  small 
boats.  The  sewage  is  stored  until  it  is  convenient  to 
dispose  of  it.  (Sinha-OEIS) 
W72-10770 


METHOD  AND  APPARATUS  FOR  SEPARAT- 
ING IMMISCIBLE  LIQUIDS, 

H.  J.  Lalonde,  and  S.  I.  Lalonde. 
U.  S.  Patent  No.  3,527,348,  3  p,  5  fig,  7  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  2,  p.  352,  September  8, 1970. 

Descriptors:  'Patents,  'Separation  techniques, 
Pollution  abatement,  'Oil  spills,  'Oil  pollution. 
Water  pollution  treatment,  Water  pollution  con- 
trol, Water  treatment.  Oil  wastes. 

The  apparatus  consists  of  a  tank  with  a  mixture 
inlet  and  oil  and  water  outlets.  It  has  an  inclined 


baffle  plate.  The  oil-water  mixture  rotates  against 
the  plate  in  a  toroidal  fashion  so  that  the  oil 
separates  from  the  water.  The  oil  is  thrown  toward 
the  top  of  the  tank  while  the  water  remains  in  the 
compartment.  The  separated  liquids  are  removed 
by  the  specially  placed  outlets.  (Sinha-OEIS) 
W72-10776 


ADMINISTRATION,  SYSTEMS  ANALYSIS. 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Environmen- 
tal Engineering. 
D.  P.  Loucks. 

Journal  Water  Pollution  Control  Federation,  An- 
nual Literature  Review,  Vol  44,  No  6,  p  990-996, 
June,  1972.  109  ref. 

Descriptors:  'Water  pollution  control,  'Waste 
water  treatment.  Systems  analysis.  Planning, 
Management,  Decision  making,  Simulation  analy- 
sis. Optimization,  Bibliographies. 

The  role  of  systems  analysis  in  planning  water  pol- 
lution control  policies  was  reviewed  by  several 
writers.  Thirty-nine  such  documents  (books,  arti- 
cles, and  reports)  pertinent  to  the  field  of  waste- 
water treatment  and  water  pollution  control  are 
summarized.  The  writings  include  a  broad  spec- 
trum of  mathematical  modeling  techniques,  such 
as  simulation,  linear  and  dynamic  programming, 
and  other  optimization  methods,  to  estimate  feasi- 
ble and  usually  least-cost  design  and  management 
alternatives  for  water  quality  planning.  (Bell-Cor- 
nell) 
W72-10779 


MICROBIAL  DEGRADATION  OF  OIL, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Marine  Science  Labs. 

G.  D.  Floodgate. 

Marine  Pollution  Bulletin,  Vol.  3,  No.  3,  p  41-43, 

March  1972.  1  tab,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Oil,  'Biodegradation,  'Microbial  degrada- 
tion, 'Organic  loading,  'Waste  assimilative 
capacity,  Oily  water,  Path  of  pollutants,  Organic 
wastes,  Oil  spills,  Microbiology,  Aquatic 
microbiology. 

It  is  generally  assumed  that  bacteria  in  the  sea  can 
degrade  almost  anything  they  are  offered,  and  it  is 
widely  believed  that  petroleum  oil  is  entirely 
biodegradable.  This  concept  underlies  present  pol- 
icies of  dispersing  polluting  oil.  There  is  good 
reason  to  suppose  that  this  faith  is  not  well 
founded  and  a  good  deal  more  will  need  to  be 
known  before  we  can  be  certain  that  polluting  oil  is 
not  accumulating  in  the  sea.  This  situation  is 
analogous  to  radioactivity,  where  there  is  a  normal 
background  of  radiation.  The  danger  arises  from 
overloading  the  environment,  but  unlike  radiation, 
the  safe  level  for  oil  pollution  is  unknown;  hence 
the  need  for  a  more  detailed  investigation. 
(LeGore-Washington) 
W72-10801 


THE  BIODEGRADATION  OF  OIL, 

University  Coll.  of  North  Wales,  Menai  Bridge. 
Marine  Science  Labs. 

G.  D.  Floodgate,  C.  F.  Gibbs,  and  K.  B.  Pugh. 
Marine  Pollution  Bulletin,  Vol.  2,  No.  9,  p  143-144, 
September  1971. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Oil,  'Biodegradation,  'Microbial  degrada- 
tion, 'Research  facilities,  Analytical  techniques, 
Oily  water,  Path  of  pollutants.  Organic  wastes,  Oil 
spills,  Microbiology,  Aquatic  microbiology. 
Identifiers:  'Laboratory  facilities. 

Little  is  known  about  the  extent  and  rate  of  natural 
biodegradation  of  oil  in  the  sea.  The  basic  problem 
in  studying  this  is  that  of  constructing  a  laboratory 
system,  with  individual  oil  components  and  pure 
cultures  of  bacteria,  which  realistically  mimics  the 
marine  environment.  Consequently,  a  laboratory 
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model  of  the  marine  environment  is  being  con- 
structed to  investigate  and  assess  the  importance 
of  the  biodegradation  of  oil  on  the  beach  and  at  the 
sea.  (LeGore-Washington) 
W72-10802 


OIL  SLICK  DISPERSION  METHODS, 
H.McNeely. 

U.  S.  Patent  No.  3,532,622,  2  p,  2  fig,  4  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  879,  No.  1 ,  p  223,  October  6, 1970. 

Descriptors:  'Patents,  'Oil  spills,  'Oil  pollution, 
Water  pollution  treatment,  Pollution  abatement, 
Separation  techniques,  Water  pollution,  'Disper- 
sion, 'Waste  dilution. 

An  oil  slick  on  a  body  of  water  is  dispersed  by 
dividing  the  oil  slick  and  concentrating  the  oil  on 
the  bow  wave  created  by  a  boat  propelled  through 
the  oil  slick.  At  the  same  time  a  mixture  of  water 
and  chemical  dispersant  is  sprayed  in  high  pres- 
sure jets  which  are  swept  aross  the  bow  wave  in  a 
cyclic  oscillating  motion  substantially  perpendicu- 
lar to  the  length  of  the  boat,  thus  producing  a  zig- 
zag spray  pattern  on  the  oil  slick  due  to  the  for- 
ward motion  to  the  boat.  A  near  constant  angular 
speed  in  the  oscillatory  motion  of  the  jets  auto- 
matically applies  a  greater  concentration  of  disper- 
sant adjacent  the  boat,  where  the  oil  is  heaviest  on 
the  bow  wave.  The  high  dilution  of  the  dispersant 
with  environment  water  increases  emulsification 
and  turbulence  for  increased  efficiency.  (Sinha- 
OEIS) 
W72-10809 


RESEARCH  ON  DRY-TYPE  COOLING 
TOWERS  FOR  THERMAL  ELECTRIC 
GENERATION:  PART  II, 

Beck  (R.  W.)  and  Associates,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-10810 


DEVELOPMENT  AND  DEMONSTRATION  OF 
LOW-LEVEL  DRIFT  INSTRUMENTATION, 

Environmental  Systems  Corp.,  Knoxville,  Tenn. 
F.  M.  Shofner,  and  C.  D.  Thomas. 
Copy  available  from  GPO  Sup  Doc,  $0.65; 
microfiche  from  NTIS  as  PB-2I0  759,  $0.95.  En- 
vironmental Protection  Agency  Water  Pollution 
Control  Research  Series,  October  1971.  56  p,  19 
fig,  2  tab,  7  ref.  EPA  Program  16130  GNK  10/71. 

Descriptors:  'Cooling  towers,  'Testing 
procedures,  Saline  water,  Fallout,  Thermal  pollu- 
tion, Computers,  Design  criteria,  Instrumentation. 
Identifiers:  'Drift  instrumentation,  'Plumes,  Ac- 
ceptance testing. 

Instrumentation  for  measurement  of  low  level 
drift  from  cooling  towers  was  developed.  Empha- 
sis was  placed  on  the  Particulate  Instrumentation 
by  Laser  Light  Scattering  (PILLS)  System  which 
is  capable  of  on-line  measurement  and,  with  incor- 
poration of  existing  pulse  height  analyzer  and 
mini-computer  equipment,  complete  on-line  data 
production.  Complementary  techniques  of 
isokinetic  sampling  (IK)  and  sensitive  paper  sam- 
pling were  developed  and  field  proven.  Feasibility 
was  demonstrated  for  an  infrared  in-line 
holocamera  system.  The  design  principles  and  en- 
gineering trade-offs  for  the  PILLS,  IK,  and  sensi- 
tive paper  techniques  are  described.  Drift  per- 
formance data  are  given  for  a  small  air  condition- 
ing cooling  tower  unit,  two  large  mechanical  draft 
cooling  towers,  and  a  natural  draft  tower.  (Eagle- 
Vanderbilt) 
W72-10818 


FEDERAL       ASSISTANCE       SPURS      WATER 
SUPPLY  IMPROVEMENTS, 

Black  and  Veatch,  Consulting  Engineers,  Kansas 
City,  Mo. 

For  primary  bibliographic  entry  see  Field  05F. 
W72- 10821 


THE  NEED  FOR  ADVANCE  PLANNING  OF 
THERMAL  DISCHARGES  BEFORE  SITE 
ACQUISITION, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

R.T.  Jaske. 

Proceedings  of  the  American  Power  Conference, 

Vol  31 ,  1969.  10  p,  3  fig,  8  ref.  AEC  AT  (45-1)  1830. 

Descriptors:  'Thermal  pollution,  'Heated  water, 
'Environmental   effects,   Turbulence,   Tempera- 
ture, Simulation  analysis,  Sites,  Forecasting,  Mix- 
ing, Planning. 
Identifiers:  Load  factor. 

Advance  planning  of  thermal  discharges  is  vital  in 
locating  power  plants,  in  particular  with  respect  to 
the  incidental  benefit  to  enhance  ecological 
systems  or  reduce  icing  on  navigable  waters.  As- 
suming that  a  river  is  in  essence  a  long  cooling 
pond,  the  affected  river  length,  L,  in  miles  can  be 
obtained  if  the  average  width  in  feet,  average 
stream  velocity  in  feet  per  second,  plant  rating 
(109  watts),  and  the  coefficient  K  are  known. 
Generally,  impact  areas  of  from  2500  acres  to  as 
high  as  3500  acres  need  to  be  considered  for  each 
1000  MWe.  Other  factors  which  should  be  con- 
sidered in  advanced  planning  are  zone  of  mixing, 
both  plant  load  factor  and  stream  load  factor,  ef- 
fects of  heavy  development,  effects  of  turbulence 
and  biological  effects.  The  choice  of  plant  size  and 
cooling  method  must  be  carefully  weighed  in  ad- 
vance if  the  differences  between  fueling  type  or 
transmission  penalities  for  more  favorable  loca- 
tions are  equal  in  magnitude.  Long-range  planning 
based  on  advance  simulation  of  thermal  discharges 
is  indispensable  to  utility  operations  which  seek  to 
fully  explain  the  consequences  of  their  intended 
actions  to  be  public  in  a  meaningful  way.  (Upad- 
hyaya-Vanderbilt) 
W72-10825 


DISCHARGE  OF  COOLING  WATER  FROM 
THERMAL  POWER  PLANTS  (KYLVATTENUT- 
SLAPP  FRAN  VARMEKRAFTVERK), 

Chalmers      Univ.      of      Technology,      Goteborg 

(Sweden). 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10826 


TWO-DIMENSIONAL  SURFACE  WARM  JETS, 

Tetra  Tech,  Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10828 


COOLING  POND  TEMPERATURE  VERSUS 
SIZE  AND  WATER  LOSS, 

Environmental      Protection      Agency.      Pacific 

Northwest  Water  Lab.,  Corvallis,  Oreg. 

B.  A.  Tichenor,  and  A.  G.  Christiansen 

Journal  of  the  Power  Division,  American  Society 

of  Civil  Engineers,  Vol  97,  No  P03,  Proc  Paper 

8250,  p  589-596,  July  1971.  2  fig,  3  tab,  3  ref. 

Descriptors:  'Water  temperature,  'Evaporation, 
•Water  loss,  Solar  radiation,  Energy  budget,  Elec- 
tric power,  Water  consumption,  Powerplants,  Ef- 
ficiencies, Cooling  water,  'Thermal  pollution, 
Costs. 
Identifiers:  'Cooling  pond,  'Pond  size. 

The  primary  cost  for  cooling  ponds  is  land;  there- 
fore, the  economic  feasibility  of  a  cooling  pond 
system  may  be  determined  by  land  costs  in  a 
specific  design  area.  As  with  any  wet  cooling 
device,  cooling  ponds  incur  water  losses  through 
evaporation,  and  the  value  of  this  water  should  be 
considered  in  the  economic  evaluation  of  the  total 
cooling  system.  Heat  transfer  mechanisms  in- 
volved in  pond  cooling  are  considered,  pointing 
out  that  back  radiation,  conduction-convection, 
and  evaporation  are  functions  of  pond  water  sur- 
face temperature  which,  in  turn,  is  subject  to  con- 
trol through  variations  in  plant  design  or  operating 
practices.  For  a  given  waste  heat  load  to  be  dis- 
sipated, higher  cooling  pond  operating  tempera- 
tures result  in  a  smaller  area  requirement  and  less 


evaporative  water  loss.  Curves  are  presented 
which  show  the  influence  of  temperature  on  pond 
size  and  on  water  loss  at  selected  locations 
throughout  the  U.S.  Results  of  a  field  study,  which 
support  the  general  analysis  are  also  presented. 
The  economic  trade  off  between  the  value  of 
water  and  land  saved  versus  increased  production 
cost  must  be  closely  evaluated  to  determine  the 
optimum  design  for  a  given  situation.  (Upadhyaya- 
Vanderbilt) 
W72-10829 


CONDENSER       COOLING       AND       PUMPED 

STORAGE  RESERVOIRS, 

Main   (Chas.  T.),  Inc.,  Boston,  Mass.  Thermal 

Power  Group. 

E.  Sefchovich. 

Journal  of  the  Power  Division,  American  Society 

of  Civil  Engineers,  Vol  97,  No  P03,  Proc  Paper 

8247,  p  61 1-721,  July  1971.  9  fig,  1  tab,  11  ref. 

Descriptors:  'Cooling  water,  'Pumped  storage, 
'Reservoirs,  'Lakes,  Evaporation,  Powerplants, 
Temperature,  Water  consumption,  Water 
resources,  Wind  velocity,  'Thermal  pollution. 
Electric  power,  Efficiencies. 

The  feasibility  of  utilizing  pumped-storage  reser- 
voirs to  increase  the  supplies  of  cooling  water  for 
thermal  power  plants  is  investigated.  An  important 
parameter  in  such  studies  is  the  determination  of 
the  waste  heat  that  can  be  dissipated  by  the  lake. 
For  illustration  purposes  a  recent  thermal  site 
evaluation  is  described.  The  proposed  impound- 
ment is  to  serve  as  the  lower  reservoir  of  a  750  Mw 
pumped-storage  facility.  The  study  showed  that 
this  lake  can  dissipate  the  waste  heat  from  water- 
cooled  nuclear  plants  with  a  total  capacity  of  2,750 
Mw.  Alternatively  fossil-fired  stations  with  a  total 
capacity  of  4,100  Mw  can  be  accommodated  by 
the  lake.  The  higher  thermal  efficiency  of  fossil- 
fueled  plants  is  the  main  reason  for  this  difference. 
The  increase  in  evaporation  rate  resulting  from 
these  plants  can  be  readily  made  up  by  natural  in- 
flows. Hence,  significant  amounts  of  electricity 
can  be  safely  generated  at  the  site.  (Upadhyaya- 
Vanderbilt) 
W72-10830 


NUCLEAR    WASTE    HEAT    TO    TREAT    MU- 
NICIPAL SEWAGE. 

For  primary  bibliographic  entry  see  Field  05D. 
W72-10831 


THERMAL    EFFECTS    -    PROBLEMS,    SOLU- 
TIONS, 

Electric  Thermometer,  Trinity,  Inc.,  Bridgeport, 

Conn. 

E.  Umrath. 

Power,  Vol  115,  No  5,  p  82-83,  May  1971.  1  fig. 

Descriptors:  'Water  quality  standards,  'Tempera- 
ture, Heated  water,  Measurement,  'Thermal  pol- 
lution, Lake  Michigan,  Sampling. 
Identifiers:  Temperature  rise. 

There  is  no  single  code  governing  thermal  effects 
that  is  applicable  in  all  states.  The  general  limit  for 
inland  waters,  5F  above  the  normal  monthly 
average,  allowing  maximums  of  86  to  96F  for  short 
periods  in  different  parts  of  the  country,  is 
criticized.  It  is  quite  probable  that  even  under  nor 
mal  diurnal  variations  for  a  given  time  of  the  year 
actual  water-source  temperatures  have  a  high  oi 
low  temperature  differential  considerably  in  ex 
cess  of  5F  even  though  the  limitation  of  5F  above 
normal  is  met.  The  proposal  setting  a  IF  maximum 
temperature  rise  in  cooling  water  discharge  intc 
Lake  Michigan  is  incomplete  and  is  subject  to  mis 
interpretation.  It  is  difficult  to  say  whether  5F  in 
crease  in  natural  temperature  is  or  is  not  injurious 
to  the  ecology  if  in  one  case  the  differential  mea 
suremenl  is  based  on  surface  temperature  and  ir 
another  case  on  bottom  temperature.  The  availa 
bility  of  platinum  RTD  sensors  permits  measure 
ments  of  changes  in  temperature  and  stratificatioi 
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measurements  for  comprehensive  thermal  analy- 
sis. (Upadhyaya.Vanderbilt) 
W72-I0832 


DEEP  TUNNELS  IN  HARD  RGCK. 

Wisconsin   Univ.,   Milwaukee.  Coll.   of  Applied 
Science  and  Engineering. 


Copy 


available  from  GPO  Sup  Doc  as 
EP2."10:I1020 -02/71,  $1.75;  microfiche  from  NTIS 
as  PB-210  854,  $0.95.  Proceedings  of  an  engineer- 
ing institute,  Wisconsin  University,  Milwaukee, 
November  9-10,  1970.  Environmental  Protection 
Agency,  Water  Pollution  Control  Research  Series, 
February  1971.  221  p,  92  fig,  5  tab,  17  ref.  EPA 
Program  11020  02/71. 

Descriptors:  'Tunneling,  'Rock  excavation, 
•Combined  sewers,  'Tunneling  machines,  'Un- 
derground storage,  'Overflow,  Tunnel  construc- 
tion, Storage,  Sewerage,  Flood  control,  Water  pol- 
lution control,  Urban  runoff,  Pumped  storage, 
Nuclear  powerplants,  Urbanization,  Underground 
powerplants,  Storm  drains,  Multiple-purpose  pro- 
jects, Water  management  (Applied),  Aquifer 
management,  Waste  water  treatment,  Sanitary  en- 
gineering, Rock  mechanics. 

Identifiers:  'Deep  tunnels,  'Combined  sewer 
overflows,  Chicago,  Metropolitan  Sanitary  Dis- 
trict of  Greater  Chicago. 

An  institute  was  held  to  discuss  tunneling  in  hard 
rock,  deep  below  ground  surfaces.  The  goals  were 
to:  describe  tunneling  experiences  in  Chicago, 
western  United  States,  Canada,  and  Europe; 
discuss  some  of  the  multiple-use  aspects  of  deep 
tunnels;  assess  the  future  of  rapid  excavation  in 
hard  rock  using  mining  machines;  and  encourage 
those  facing  combined  sewer  and  flooding 
problems  to  assess  the  potential  use  of  tunnels. 
The  flooding  and  combined-sewer  overflow 
problem  is  discussed,  as  are  the  investigations  and 
plans  of  the  Metropolitan  Sanitary  District  of 
Greater  Chicago  for  constructing  a  deep  tunnel 
system  to  alleviate  flooding  and  pollution  from 
combined-sewer  overflows.  The  potential  of 
pumped-storage  hydroelectric  power  generation 
and  circulation  of  condenser  water  from  un- 
derground nuclear  generating  plants,  in  conjunc- 
tion with  tunnel  construction,  is  treated.  Ex- 
periences with  mechanical  moles  in  the  United 
States  and  other  countries  in  boring  through  hard 
rock  are  described.  Suggestions  are  given  concern- 
ing pre-construction  investigations,  planning  and 
design  that  can  minimize  field  problems,  expedite 
tunneling  procedures,  and  reduce  tunneling  costs. 
Various  viewpoints  are  presented  including  those 
of  the  contractor,  machine  manufacturer,  tunnel 
designer,  utility  company,  geologist,  and  public 
agency.  Eleven  papers  are  included  in  this  publica- 
tion, compiled  under  the  supervision  of  Professors 
Vinton  W.  Bacon  and  Paul  A.  Seaburg.  (See  W72- 
10835  thru  W72-10845)  (Poertner) 
W72-10834 


THE  FLOODING  AND  COMBINED  SEWER 
OVERFLOW  PROBLEM  IN  URBAN  METRO 
AREAS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  En- 
gineering. 
V.W.Bacon. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 
engineering  institute,  November  9-10,  1970, 
University  of  Wisconsin,  Milwaukee,  p  3-7. 

Descriptors:  'Combined  sewers,  'Overflows, 
•Sewerage,  'Flood  control,  'Water  pollution  con- 
trol, 'Tunnels,  Storage,  Separated  sewers,  Storm 
drains,  Cities,  Urbanization,  Water  quality  con- 
trol, Sewers,  Alternative  planning,  Pollution 
abatement,  Investigations,  Surface  runoff,  Urban 
runoff,  Urban  hydrology,  Waste  water  disposal. 
Identifiers:  'Combined  sewer  overflows,  Deep 
tunnels. 

Statistics  are  cited  concerning  combined-sewer 
problems  in  urban  areas  of  the  United  States,  and 


potential  solutions  to  these  problems  are  stated.  It 
is  estimated  that  in  the  U.  S.  there  are  36  million 
persons  in  1,329  jurisdictions,  served  in  whole  or 
in  part  by  combined  sewers.  It  is  estimated  that 
about  30  percent  of  the  total  pollution  material  en- 
tering combined  sewers  overflows  into  receiving 
waterways.  The  combined  sewer  overflow 
problem  can  be  solved  in  one  of  three  ways,  or  a 
combination  of  the  three.  First,  combined  sewers 
can  be  separated;  that  is,  a  second  sewer  can  be 
constructed  in  the  street.  APWA  estimates  that,  if 
all  jurisdictions  were  to  solve  the  problem  through 
separation,  the  total  expenditure  would  approxi- 
mate $30  billion,  and  to  make  the  necessary 
changes  in  and  on  private  property  to  effect  total 
separation  would  increase  this  total  cost  to  ap- 
proximately $48  billion.  The  probability  appears 
remote  that  separation  will  be  selected  as  a  solu- 
tion by  many  jurisdictions.  A  second  possible  solu- 
tion involves  interception  of  sewage  flows  and 
treatment  at  overflow  points.  A  third,  and  more  at- 
tractive solution,  is  the  use  of  underground  con- 
veyance tunnels  and  storage  caverns,  carved  into 
rock  strata,  for  temporary  storage  of  combined- 
sewer  overflows  and  subsequent  treatment  after 
being  pumped  back  to  the  surface.  Boston  and 
Chicago  have  made  detailed  studies  of  the  latter 
concept  and  concluded  that  this  solution  should  be 
adopted  in  their  jurisdictions.  (See  also  W72- 
10834)  (Poertner) 
W72-10835 


METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO  EXPERIENCES  AND  FU- 
TURE PLANS  FOR  HARD  ROCK  TUNNELS, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

111. 

F.C.Neil. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 

engineering     institute,     November    9-10,     1970, 

University  of  Wisconsin,  Milwaukee,  p  9-30.  10 

fig- 

Descriptors:  'Combined  sewers,  'Overflow, 
'Tunnels,  'Sewerage,  'Underground  storage, 
Flood  control,  Water  pollution  control,  Tunneling, 
Tunneling  machines,  Rock  excavation,  Lake 
Michigan,  Illinois,  Separated  sewers,  Storm 
drains,  Cities,  Urbanization,  Storage,  Water  quali- 
ty control,  Sewers,  Pollution  abatement,  Urban 
runoff,  Waste  water  disposal,  Waste  water  treat- 
ment. 

Identifiers:  'Chicago,  'Metropolitan  Sanitary  Dis- 
trict of  Greater  Chicago,  'Combined  sewer  over- 
flows, Deep  tunnels. 

The  Metropolitan  Sanitary  District  of  Greater 
Chicago  is  a  municipal  corporation  serving 
5,500,000  persons  living  within  a  860-square  mile 
area  in  Cook  County,  Illinois.  There  are  approxi- 
mately 118  municipalities,  including  the  City  of 
Chicago,  and  30  sanitary  districts  under  its  ju- 
risdiction. The  Metropolitan  Sanitary  District  has 
proposed  a  $2  billion-dollar,  ten-year  program  to 
meet  the  water  quality  standards  and  permit  higher 
uses  of  the  waterways.  In  the  City  of  Chicago  and 
older  suburbs,  there  are  over  300  square  miles 
served  by  combined  sewers.  The  greatest  number 
of  the  400  overflow  points  from  combined  sewers 
discharge  directly  to  the  canal  system.  Use  of 
canal  water  is  generally  restricted  to  cooling  water 
due  to  the  poor  water  quality.  The  cost  of  separa- 
tion of  sewers  would  be  over  $4  billion-dollars. 
Disruption  of  the  community  and  loss  of  business 
during  the  construction  would  add  considerable 
expense  to  this  figure.  Based  on  present 
knowledge  of  storm  runoff  from  urban  areas  it  is 
doubtful  if  separation  would  sufficiently  improve 
the  quality  of  the  waterways  to  meet  standards. 
The  plans  of  the  Sanitary  District  for  providing 
solutions  to  flooding  and  water  pollution  from 
combined  sewers  are  explained.  The  solution  in- 
volves the  construction  of  large  diameter  tunnels 
in  rock  strata  several  hundred  feet  below  the 
ground  surface.  The  tunnel  system  which  will  pro- 
vide both  conveyance  and  storage  of  overflows  is 
an  alternative  to  sewer  separation  and  the  con- 
struction of  additional  sewers  in  existing  sewered 


areas.  The  cost  is  estimated  to  be  about  25  percent 
of    that    of    separation.    (See    also    W72-10834) 
(Poertner) 
W72-10836 


THE  ROLE  OF  STORAGE  IN  ECONOMICS  OF 
SEWAGE  TREATMENT  PLANT  DESIGN, 

Bauer  Engineering,  Inc.,  Chicago,  III. 

W.J.Bauer. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 

engineering     institute,     November    9-10,     1970, 

University  of  Wisconsin,  Milwaukee,  p  33-48.  6 
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Descriptors:  'Storage,  Construction  costs,  'Waste 
water  treatment,  'Combined  sewers,  'Overflow, 
'Underground  storage,  Rock  excavation,  Sewage 
treatment,  Sewers,  Sewage  systems,  Sewerage, 
Treatment  facilities,  Capital  costs,  Comparative 
costs,  Design  flow,  Sanitary  engineering, 
Economics,  Illinois. 
Identifiers:  'Sewage  treatment  plants,  'Chicago. 

The  economics  of  sewage  treatment  plant  design  is 
examined  using  volume-of-storage  as  an  indepen- 
dent variable.  Six  figures  are  discussed  to  explain 
the  positive  economic  benefits  of  temporary 
storage  of  sewage  flows,  particularly  in  combined 
sewers  during  periods  of  stormwater  inflow.  It  is 
shown  that  a  given  degree  to  treatment  can  be  pro- 
vided more  economically  at  lower  influent  flow 
rates  and  that  superior  treatment  results  at  lower 
inflow  rates.  An  example,  to  illustrate  beneficial 
effects  of  storage,  shows  that  a  15  mgd  plant  with 
7  million  gallons  of  storage  could  operate  with  the 
capacity  of  a  20  mgd  plant  without  storage  facili- 
ties. Storage  is  also  shown  to  reduce  the  cost  of 
transporting  sewage,  particularly  in  long  sewer 
systems.  Capital  costs  are  compared  for  a  plant  of 
30  mgd  capacity,  with  and  without  storage.  With 
26  million  gallons  of  storage,  the  plant  and  storage 
facilities  would  cost  $19.6  million  compared  to  $24 
million  without  storage.  In  addition  to  economic 
benefits,  plant  performance  is  improved,  the  flow 
into  receiving  streams  is  being  regulated,  and  the 
storage  facility  can  be  used  for  dumping  plant  in- 
flow during  breakdown  periods.  The  need  for  aera- 
tion of  stored  combined  sewage  is  mentioned,  as 
well  as  the  need  for  solids  handling  facilities  in- 
cluding bottom  scraping  mechanisms  and  pumps. 
Implementation  of  storage  in  new  plant  construc- 
tion and  old  sewers  is  recommended  to  gain  higher 
utilization  of  facilities.  (See  also  W72-10834) 
(Poertner) 
W72-10837 


THE  IMPACT  OF  THE  DEEP  TUNNEL  PLAN 
ON  WATER  RESOURCES  IN  THE  CHICAGO 
AREA, 

National  Water  Commission,  Arlington,  Va. 
V.  Koelzer. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 
engineering  institute,  November  9-10,  1970, 
University  of  Wisconsin,  Milwaukee,  p  49-77.  7 
fig,  1  tab,  3  ref. 

Descriptors:  'Water  conservation,  'Tunnels, 
'Overflow,  'Underground  storage,  'Combined 
sewers,  'Sewerage,  Controlled  drainage,  Ground- 
water mining,  Water  management  (Applied), 
Storage,  Sewers,  Pollution  abatement,  Flood  con- 
trol, Lake  Michigan,  Illinois,  Diversion,  Aquifer 
management. 

Identifiers:  'Chicago,  'Metropolitan  Sanitary  Dis- 
trict of  Greater  Chicago,  Combined  sewer  over- 
flows, Deep  tunnels. 

The  paper  describes  the  impact  on  both  surface 
water  and  ground  water  resources  of  a  deep  tunnel 
project  proposed  for  construction  by  the 
Metropolitan  Sanitary  District  of  Greater  Chicago. 
The  proposed  project  is  designed  to  provide  tem- 
porary storage  for  storm  water  and  its  accompany- 
ing pollution  load.  Tunnels  and  storage  areas 
would  be  excavated  in  solid  rock  at  elevations 
varying  from  250  to  800  ft.  below  ground  level. 
They    would    hold    combined-sewer    overflows 
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which  now  floods  basements  and  viaducts  and  pol- 
lutes streams  in  the  area.  On  cessation  of  the 
storm,  the  stored  water  would  be  pumped  to  the 
surface  and  then  to  the  District's  treatment  plant. 
After  treatment,  it  would  be  returned  to  the  rivers 
and  streams  of  the  area.  The  paper  shows  that  the 
benefits  to  conservation  of  water  could  be  as  sig- 
nificant as  those  originally  expected  for  flood  and 
pollution  control.  For  surface  water,  it  is  estimated 
that  the  Deep  Tunnel  Project  would,  in  effect,  ulti- 
mately make  available  an  additional  515  cfs  (332 
mgd)  for  use  in  the  Northeast  Illinois,  because  of 
better  regulation  and  complete  treatment  of  storm 
water  overflows.  The  value  of  this  water,  when 
fully  used,  is  estimated  to  range  from  $3.6  million 
to  $6.0  million  annually  for  each  100  cfs  (65  mgd), 
depending  on  alternatives.  This  would  justify  a 
capital  investment,  if  staged  to  meet  uses,  of  $18 
million  to  $86  million  for  each  100  cfs.  For  ground 
water,  the  paper  describes  elaborate  measures 
planned  to  protect  the  aquifers  from  pollution  by 
the  Project.  It  demonstrates  how  the  Project  could 
serve  as  a  management  vehicle  to  reverse  the  trend 
of  ground  water  'mining'  in  the  metropolitan  area. 
(See  also  W72-10834)  (Poertner) 
W72-10838 


THE  POTENTIAL  OF  PUMPED  STORAGE  FOR 
HYDRO-ELECTRIC  GENERATION  IN  MULTI- 
LEVEL DEEP  TUNNEL  SYSTEMS, 

Harza  Engineering  Co.,  Chicago,  III. 

K.  E.  Sorenson. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 

Engineering    Institute,    November    9-10,     1970, 

University  of  Wisconsin,  Milwaukee,  p  81-91,  5 
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Descriptors:  'Multiple-purpose  projects,  'Un- 
derground storage,  'Combined  sewers,  'Over- 
flow, 'Underground  powerplants,  Pumped 
storage,  Nuclear  powerplants,  Flood  control, 
Water  pollution  control,  Hydroelectric  power, 
Project  purposes,  Institutional  constraints,  Legal 
aspects,  Cities,  Urbanization,  Surface  drainage, 
Urban  runoff. 

Both  hydroelectric  and  nuclear  power  plants  can 
be  valuable  complementary  functions  to  the  use  of 
the  urban  underground  space  for  temporary 
storage  of  storm  water  runoff  and  sewage  from 
combined  sewer  overflows.  Large  underground 
chambers  excavated  for  urban  flood  control  would 
have  relatively  infrequent  use,  and  would  very 
rarely  be  fully  used  as  single-purpose  reservoirs. 
One  possible  dual  function  could  be  for  hydro- 
electric pumped-storage.  Another  multi-purpose 
function  could  be  the  circulation  of  condenser 
water  for  underground  nuclear  generating  plants. 
This  paper  describes  briefly  the  possibilities  and 
implications  of  such  multi-purpose  uses.  Un- 
derground installations  could  overcome  both  the 
topographical  and  preservationist  obstacles. 
Nuclear  plants  also  present  problems  for  urban  or 
suburban  siting,  in  some  cases  due  to  unwarranted 
fear  by  the  public  of  accidental  radioactive  emis- 
sions. Warm  water  discharges  from  condensers 
also  have  led  to  opposition.  Underground  place- 
ment of  nuclear  plants  can  give  assurances  of 
isolation  during  accidents  and  greater  protection 
against  sabotage.  Surface  reservoirs  of  a  flood 
control  and  pollution  abatement  scheme  might 
possibly  serve  also  as  cooling  ponds.  The  func- 
tions of  pumped-storage  generating  plants  for 
daytime  peaking  and  system  reserves  are  best 
served  if  located  close  to  load  centers.  The  author 
describes  the  principal  elements  of  pumped- 
storage  and  nuclear  power  generation,  multipur- 
pose uses  of  an  underground  reservoir,  costs  of 
multi-purpose  versus  single-purpose  underground 
flood  and  pollution  control  developments,  and  in- 
stitutional problems  and  legal  obstacles.  (See  also 
W72-10834)  (Poertner) 
W72-10839 


EUROPEAN  DEVELOPMENT  AND  EX- 
PERIENCE WITH  MECHANICAL  MOLES  IN 
HARD  ROCK  TUNNELING, 

Atlas  Copco  A.B.,  Stockholm  (Sweden). 


P.  Barendsen. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 
Engineering  Institute,  November  9-10,  1970, 
University  of  Wisconsin,  Milwaukee,  p  93-1 12,  12 
fig- 
Descriptors:  'Tunneling  machines,  'Europe, 
•Rock  excavation,  Tunneling,  Excavation, 
Mechanical  equipment,  Tunnel  construction,  Min- 
ing engineering,  Construction  equipment, 
Research  and  development,  Shafts  (Excavations), 
Drilling. 

Identifiers:  'Hard  rock  tunneling,  'Undercutting, 
Mechanical  mole,  Cutting  tools,  European  ex- 
perience. 

The  rock  boring  machines  available  for  tunnelling 
in  Europe  today,  may  be  divided  into  two  groups, 
according  to  the  method  of  operation:  Machines 
that  work  the  full  face  of  the  tunnel  at  any  mo- 
ment, while  being  advanced  continuously  along 
the  tunnel  axis;  and  machines  with  one  or  more 
cutter  heads  of  dimensions  substantially  smaller 
than  the  tunnel  cross  section  which  work  the  face 
by  a  combined  rotating  and  sweeping  movement 
and  are  advanced  stepwise  in  the  longitudinal 
direction  of  the  tunnel.  The  latter  machines  can, 
because  of  their  design,  cut  a  tunnel  of  noncircular 
cross-section  and  are,  therefore,  of  special  interest 
in  mining  operations  where  a  flat  footwall  is 
required  for  haulage  purposes.  Atlas  Copco 
recently  made  available  a  tunnelling  machine  of 
the  latter  type  for  excavating  hard  rock,  using  the 
undercutting  principle.  The  author  concludes  that 
the  undercutting  principle  enhances  tunnelling  by 
making  possible  flexible  and  economic  operations. 
The  advantages  of  the  undercutting  principle  over 
the  full-face  method  are:  free  choice  of  opening 
shape;  negotiations  of  tight  curves;  operating  at 
low  thrust  with  low  anchoring  forces;  use  of  only 
one  type  of  tool,  independent  of  rock  hardness; 
and  moderate  cutting  tool  costs.  Discussion  is 
presented  concerning  cutting  tools,  special  fea- 
tures of  various  tunnelling  machines  applying  the 
undercutting  principle,  and  experiences  with  four 
tunnelling  machines  making  circular  openings 
operating  on  the  undercutting  principle.  (See  also 
W72-10834)  (Poertner) 
W  72- 10840 


EUROPEAN  DEVELOPMENT  AND  EX- 
PERIENCE WITH  MECHANICAL  MOLES  IN 
HARD  ROCK  TUNNELING, 

Demag  A.G.,  Duisburg  (West  Germany). 

E.Weber. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 

Engineering    institute,     November    9-10,     1970, 

University  of  Wisconsin,  Milwaukee,  p  131-129, 

1 4  fig. 

Descriptors:  'Tunneling  machines,  'Europe, 
'Rock  excavation,  Tunneling,  Excavation, 
Mechanical  equipment,  Tunnel  construction,  Min- 
ing engineering,  Construction  equipment, 
Research  and  development,  Shafts  (Excavation), 
Drilling. 

Identifiers:  'Hard  rock  tunneling,  Mechanical 
mole,  Cutting  tools,  European  experience. 

It  is  estimated  that  approximately  7,600  miles  of 
headings  are  driven  per  annum  by  the  world's  un- 
derground mining  industry.  The  civil  engineering 
industry  would  increase  this  by  about  380  miles  of 
canalization,  water  tunnels  and  similar  projects. 
The  annual  cost  is  estimated  to  be  at  least  $1.7  bil- 
lion. More  than  250,000  men  are  employed  world- 
wide on  underground  driving  operations.  The 
number  of  accidents  occurring  during  conven- 
tional tunneling  and  drifting  is  radically  reduced  by 
the  employment  of  fully-mechanized  tunneling 
equipment.  Maintenance  of  the  health  and  the 
ability  to  work  of  several  thousand  skilled  workers 
underground  is  to  be  welcomed  from  all  points  of 
view.  If  it  is  borne  in  mind  that  underground  min- 
ing is  taking  place  at  greater  and  greater  depths 
and  higher  rock  formation  temperatures  are  hence 
encountered,  it  may  be  seen  that  mechanization 
also  makes  the  miner's  work  easier.  Brief  accounts 
are  given  of  tunneling  performance  in  England, 


Sweden,  Germany,  Czechoslovakia,  Switzerland, 
and  the  United  States.  During  the  last  10  years, 
mechanical  tunneling  techniques  have  become  so 
sophisticated  and  improved  that  the  economical 
employment  of  modern  machinery  is  beginning  to 
gain  ground  as  compared  with  conventional 
methods.  It  is  to  be  anticipated,  that  in  the  near  fu- 
ture, developments  will  further  shift  the  economic 
aspects  still  more  in  favor  of  fully-mechanized 
driving.  Features  of  tunneling  machines,  their 
operation,  problems  encountered,  economics  and 
performance  are  discussed.  (See  also  W72-10834) 
(Poertner) 
W72-10841 


EXPERIENCE  IN  EDMONTON  CANADA  WITH 
EMPHASIS  ON  PNEUMATIC  CONVEYANCE 
OF  MUCK, 

Edmonton  Water  and  Sanitation  Dept.  (Alberta). 

C.G.Chrysanthou. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 

Engineering    institute,     November    9-10,     1970, 

University  of  Wisconsin,  Milwaukee,  p  131-139. 

Descriptors:  'Tunneling,  'Pipelines,  'Transporta- 
tion, 'Tunneling  machines,  'Rock  excavation, 
'Piping  systems  (Mechanical),  Mechanical  equip- 
ment, Construction  equipment,  Mining  engineer- 
ing, Research  and  dev  pment,  Drilling. 
Identifiers:  'Mucking,  Material  handling,  Pneu- 
matic conveyors,  Material  transport.  Compressed 
air,  Edmonton. 

The  City  of  Edmonton  has  six  tunneling  crews 
working  with  seven  tunneling  machines  for  con- 
structing interceptor  sewers.  An  average  of  5  1/2 
miles  of  tunnel  construction  is  done  annually. 
Sizes  vary  from  4  feet  to  21  feet  in  diameter.  The 
tunneling  takes  place  at  depths  below  ground  sur- 
face varying  50  feet  to  180  feet.  In  small  diameter 
tunnels,  below  10  feet,  the  handling  and  removal 
of  excavated  muck  is  a  difficult  and  critical  matter. 
Descriptions  are  given  of  experiences  in  using 
pneumatic  conveyors  for  conveyance  of  muck. 
Limitations  and  operational  problems  are  cited. 
The  author  states  that  the  pneumatic  conveyance 
system  should  not  be  considered  if  there  is  any 
chance  of  encountering  wet  clays  or  quicksand  in 
the  course  of  the  excavation.  The  application  of 
the  pneumatic  system  is  limited  by  the  diameter  of 
the  tunnel.  Where  switching  systems  and  double 
tracks  can  be  installed,  the  conventional  method 
of  materials  handling  is  still  more  economical.  The 
system  can  best  be  used  in  a  hard  rock  formation 
trailing  a  hard  rock  machine.  The  pneumatic 
system  is  ideally  suited  for  free  flowing  materials 
such  as  rock  cuttings,  gravel  or  sandstone.  The 
nearly  uniform  size  of  the  materials  excavated  by 
the  hard  rock  machine  would  eliminate  any  feed- 
ing problems.  Though  an  abrasing  problem  may 
develop,  the  material  should  be  more  predictable 
and  easier  to  adapt  to.  (See  also  W72-10834) 
(Poertner) 
W72- 10842 


GEOLOGIC  EXPLORATION  FOR  CHICAGO 
LAND  AND  OTHER  DEEP  ROCK  TUNNELS  TO 
BE  CONSTRUCTED  BY  MECHANICAL 
MOLES, 

Dames  and  Moore,  Park  Ridge,  111. 

G.  E.  Heim,  R.  W.  Mossman,  and  H.  Lawrence. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  ao 

Engineering    institute,    November    9-10,    1970, 

University  of  Wisconsin,  Milwaukee,  p  141-173, 

17fig,2tab,4ref. 

Descriptors:  'Geologic  investigations,  'Tunnel- 
ing, 'Hydrogeology,  'Tunneling  design,  'Rock  ex- 
cavation, 'Groundwater  pollution,  Water  pollu- 
tion control,  Tunnel  machines,  Mining  engineer- 
ing, Mechanical  equipment,  Rock  mechanics, 
Borehole  geophysics.  Logging  (Recording),  Ex- 
ploration, Subsurface  investigations,  Seismic  stu- 
dies. 
Identifiers:  'Deep  tunnels,  'Chicago. 
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The  subsurface  geological  exploration  program 
performed  in  1967  and  1968  for  the  Chicagoland 
Deep  Tunnel  Project  is  described.  The  Deep  Tun- 
nel concept  consists  of  interception  of  the  com- 
bined sanitary  and  storm  water  overflow  at  the 
overflow  points,  conveyance  of  the  overflow 
water  in  tunnels  to  a  mined  room  and  pillar-type 
storage  area  from  which  the  overflow  water  can  be 
pumped  at  a  reduced  rate  to  permit  treatment  of  all 
waste  water.  The  exploration  program  included 
icismic  surveying,  geophysical  borehole  logging, 
lest  drilling  and  laboratory  testing,  and  ground- 
water drilling  and  testing.  The  geologic  criteria 
•equired  for  the  Deep  Tunnel  Project  as  set  forth 
n  earlier  planning  studies  included  the  following: 
1)  rock  strata  of  adequate  thickness  for  the  tun- 
ids  or  the  mined  storage  area;  (2)  rock  capable  of 
>roviding  long  term  stability  with  a  minimum  of 
iupports;  (3)  uniform  rock  characteristics  desira- 
>le  for  excavation  by  mechanical  moles;  (4)  a 
ninimum  of  water  problems  from  groundwater  in- 
low;  and  (S)  protection  of  the  groundwater 
esources  from  contamination  by  outward  seepage 
if  the  storm  water  from  the  tunnels.  The  tunnels 
hould  be  located  in  structurally  sound  and 
iniform  rock  strata  with  a  minimum  of  potential 
round  water  problems.  Ground  water  conditions 
lust  be  carefully  evaluated  for  unlined  tunnel  pro- 
ects.  (See  also  W72-10834)  (Poertner) 
V72-10843 


'HE  CONTRACTORS  VIEWPOINT  OF  THE 
IARD  ROCK  MECHANICAL  MOLE  WHAT'S 
AUS1NG     DOWNTIME.     WHAT     DO     THEY 

VANT., 

lining  Consultant,  Salt  Lake  City,  Utah. 

!.  L.  Stevens. 

n:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 

Engineering    Institute,    November    9-10,     1970, 

Jniversity  of  Wisconsin,  Milwaukee,  p  175-186, 

Ofig. 

)escriptors:  *Tunneling,  'Tunneling  machines, 
Rock  excavation,  'Geologic  investigations, 
Tunnel  design,  Tunnel  failure,  Tunnel  linings, 
"unnel  construction,  Rock  mechanics,  Gunite, 
)n-site  investigations,  Geological  surveys,  Project 
ilanning. 

dentifiers:  'Downtime,  'Construction  costs, 
Muck  removal,  Ground  support  methods,  Hard 
ock  tunneling,  Moles. 

'he  principal  causes  for  downtime  in  the  construc- 
ion  of  tunnels  using  mechanical  tunneling 
machines  (moles)  are  discussed.  Mechanical  mole 
ig  can  be  broken  down  into  four  basic  categories, 
tamely:  (1)  determination  of  ground  conditions 
head  of  moleing;  (2)  the  Mechanical  Mole  itself; 
3)  muck  removal  from  the  tunnel  and  transporta- 
ion  of  men  and  supplies;  and  (4)  ground  support 
tethods  (both  temporary  and  permanent).  Ground 
onditions  ahead  of  moleing  is  the  one  feature  that 
lie  tunnel  contractor  needs  the  most  help  in  to 
ave  valuable  down  time  and  extremely  high  costs, 
hese  conditions  could  be  fault  zones,  running 
round  water,  gas,  or  heaving  ground.  Three 
pecific  tunneling  projects  where  unexpected 
round  conditions  were  encountered  are 
escribed:  (1)  the  Oslo  Tunnel  of  the  San  Juan 
'hama  Project  in  Colorado;  (2)  the  Azotea  Tunnel 
f  the  San  Juan  Chama  Project;  and  (3)  the  water- 
ollow  tunnel  job  of  the  Central  Utah  Project  at 
trawberry.  The  author  expresses  his  opinion  that 
11  the  stated  examples  could  have  been  deter- 
lined  ahead  of  time  with  adequate  geological  and 
eophysical  examination  and  determination.  If  the 
onditions  were  determined  ahead  of  moleing  the 
ontractor  would  have  been  better  prepared  to 
ope  with  the  problems,  saving  considerable  time 
nd  money.  Muck  removal  causes  the  greatest 
verall  delay  in  tunnel  moleing.  The  appropriate 
hoice  of  ground  support  methods  is  dependent 
pon  ground  conditions.  The  author  suggests  that 
continuous  method  of  applying  shotcrete  at  the 
lolehead  be  developed.  Suggestions  are  also 
resented  for  improvements  in  the  design  of  the 
sole  itself  and  standardization  of  tunnel  sizes. 
See  also  W72-10834)  (Poertner) 
V72- 10844 


RAPID    EXCAVATION    IN     HARD    ROCK:    A 
STATE-OF-THE-ART  REPORT, 

Bureau  of  Mines,  Minneapolis,  Minn.  Twin  Cities 

Mining  Research  Center. 

W.  E.  Bruce,  and  R.  J.  Morrell. 

In:  Deep  Tunnels  in  Hard  Rock,  Proceedings  of  an 

Engineering    institute,    November    9-10,     1970, 

University  of  Wisconsin,  Milwaukee,  p  187-219, 

II  fig,  2  tab,  10  ref. 

Descriptors:  'Tunneling,  'Tunneling  machines, 
•Rock  excavation,  'Construction  equipment, 
•Construction  costs,  Project  post-evaluation, 
Mechanical  equipment,  Excavation,  Tunnel  con- 
struction, Mining  engineering.  Tunnels,  Safety, 
Drilling,  Rock  mechanics,  Evolution. 
Identifiers:  'Tunneling  techniques,  State-of-the- 
art. 

This  paper  describes  the  evolution  of  present  day 
tunnel  boring  techniques.  Emphasis  is  directed 
toward  selected  cases  from  the  past  decade  which 
arc  discussed  in  some  detail.  The  data  presented 
has,  in  many  cases,  been  generated  by  Bureau  of 
Mines  personnel  during  on-site  studies  of  the  par- 
ticular job.  Twelve  tunnels  have  been  machine- 
bored  in  the  United  States  since  1955  in  rock  of 
over  20,000  psi  compressive  strength.  Significant 
problems  and  accomplishments  are  discussed. 
Trends  in  tunneling  construction  are  stated.  One- 
half  of  these  operations  were  performed  in  a 
manner  superior  in  both  the  speed  of  boring  and 
the  quality  of  the  opening,  to  conventional  drill 
and  blast  methods.  The  other  one-half  were  either 
partially  successful  or  failures,  and  the  machine 
had  to  be  replaced  by  conventional  methods.  Bor- 
ing machines  have  been  making  steady  improve- 
ment in  their  ability  to  bore  hard  rock,  and  some 
recent  tunnels  have  been  successfully  bored  in 
rocks  of  up  to  30,000  psi  compressive  strength 
with  maximum  advance  rates  of  up  to  1 ,500  ft./mo. 
About  188,000  miles  of  hard-rock  tunnels  with  an 
excavated  volume  of  about  4.4  billion  cu.  yd.  are 
expected  to  be  built  during  this  decade  in  the  18 
nations  that  submitted  reports  to  the  1970  Con- 
ference on  Tunneling  organized  by  the  Organiza- 
tion for  Economic  Cooperation  and  Development 
(OECD).  (See  also  W72-10834)  (Poertner) 
W72-10845 


THE  OPERATIONAL  CAPABILITIES  OF  THE 
PROPOSED  AIR  DELIVERABLE  ANTI-POLL- 
UTION TRANSFER  SYSTEM  (ADAPTS) 
-VOLUME  II:  DOCUMENTATION  OF  THE 
SIMULATION  MODEL,  BAGSIM. 
Coast  Guard,  Washington,  D.C.  Office  of  Opera- 
tions. 

Available  from  the  National  Technical  Informa- 
tion Service  as  AD-731  807,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  May  1971.  70  p,  2  fig,  6  tab,  3 
ref. 

Descriptors:  'Model  studies,  'Computer  models, 
'Oil  spills,  'Oil  pollution,  'Water  pollution  con- 
trol, Documentation,  Operations  research, 
Oceans,  Ships,  Aircraft,  Harbors,  Coasts,  Coast 
Guard  regulations,  Transportation,  Water  pollu- 
tion. 

Identifiers:  'Coast  Guard,  'Tankers,  Shipping, 
Aircraft  support. 

A  system  of  aircraft  deliverable  equipment  and 
people  is  being  developed  by  the  U.  S.  Coast 
Guard  to  prevent  oil  from  being  spilled  from 
stranded,  or  distressed,  tankers.  The  system  is 
named  the  'Air  Deliverable  Anti-Pollution 
Transfer  System'  (ADAPTS).  The  effectiveness  of 
the  system  is  measured  by  the  amount  of  oil  that 
can  be  transfered  from  a  tanker  to  floatable  bags  in 
24  hours.  The  equipment  that  ADAPTS  requires 
on  scene  is  comprised  of  rubber  bags  (called  bag 
packages)  which  are  packaged  to  be  air  delivered 
and  dropped  by  C-130  aircraft,  and  pump  and 
prime  mover  sets  (called  pumps  or  E  pkgs.)  which 
also  are  dropped  by  C-130  aircraft.  These 
packages  are  used  at  the  scene  of  an  oil  pollution 
incident  before  a  major  spill  can  occur  or  during 
the  spill  to  minimize  the  spill.  An  assumption  was 


made  that  a  four  man  salvage  team  with  personnel 
support  equipment  was  needed  for  each  pump 
used.  Transportation  of  the  equipment  and  person- 
nel is  provided  by  C-130  aircraft  from  Elizabeth 
City  Air  Station  (ECAS)  and  by  HH-52A  or  HH- 
3F  helicopters  from  the  air  stations  nearest  the  in- 
cident. The  study  was  conducted  to  discover  the 
upper  bound  on  the  capability  of  the  system.  The 
deployment  of  ADAPTS  is  a  queuing  problem. 
The  simulation  model  developed  in  the  study  is 
GPSS-360/Version  2,  a  block  command  oriented 
language  with  special  blocks  for  queuing 
problems.  Verficiation  of  the  BAGSIM  model  was 
done  by  making  comparative  runs  against  the 
ADAPTS  problem  solutions  by  PERT/CPM 
techniques.  Details  of  the  computer  program  and 
simulation  model  runs  are  given.  (Poertner) 
W72-I0847 


A  SUMMARY  OF  WATER  POLLUTION  CON- 
TROL IN  THE  STATE  OF  TEXAS. 

Texas  Water  Quality  Board,  Austin. 

For  primary  bibliographic  entry  see  Field  06E. 

W72-10856 


BEST  COMBINATION  OF  WASTE  TREAT- 
MENT AND  SPATIALLY  DISTRIBUTED 
DISCHARGE  OF  EFFLUENT, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Chemical  Engineering;  and  Rutgers  -  The 

State    Univ.,    New    Brunswick,    N.J.    Dept.    of 

Biochemical  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10891 


TOPLYR-II     A     TWO-DIMENSIONAL     THER- 
MAL-ENERGY TRANSPORT  CODE, 

Hanford       Engineering       Development       Lab., 

Richland,  Wash. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10892 


RADIOECOLOGY  APPLIED  TO  THE  PROTEC- 
TION OF  MAN  AND  HIS  ENVIRONMENT 
(SUMMARY). 

European  Communities,  Luxembourg.  Commis- 
sion. 

For  primary  bibliographic  entry  see  Field  05B. 
W72-10946 


THE  EFFECT  OF  IRRIGATION  AND 
NITROGENOUS  FERTILIZERS  ON  THE 
GROWTH  AND  GLYCOSIDAL  CONTENT  OF 
DIGITALIS  LANATA, 

Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  03F. 
W72-10979 


ENVTRONMENTAL  HEALTH. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-11018 


COST  AND  PERFORMANCE  OF  RETENTION 
BASINS  IN  THE  TREATMENT  OF  WET- 
-WEATHER  SEWAGE  FLOWS, 

Nova  Scotia  Technical  Coll.,  Halifax. 
D.H.Waller. 

Preprint,  presented  at  6th  International  Water  Pol- 
lution Research  Conference,  Session  9,  Paper  No. 
18,  June  21,  1972.  1  Op,  2  fig,  4  tab,  9  ref. 

Descriptors:  'Storm  runoff,  'Suspended  solids, 
Biochemical  oxygen  demand,  'Water  quality  con- 
trol, Storm  drains,  Combined  sewers,  Design 
criteria,  Cost  analysis,  Screens,  Chlorination, 
Sedimentation,  'Waste  water  treatment,  'Storage 
tanks,  'Cost  comparisons. 
Identifiers:  'Retention  basins. 

Information  was  obtained  about  the  composition 
and  flow  rates  of  combined  sewage  and  surface  ru- 
noff from  a  168  acre  drainage  area  at  Halifax, 
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Nova  Scotia.  Surface  runoff  was  the  major  source 
of  combined  sewage  solids  from  this  area.  These 
findings,  which  indicated  that  storm  runoff, 
discharged  untreated,  could  be  a  significant  source 
of  pollution,  led  to  the  design  and  construction  of  a 
covered  concrete  catch  basin  with  a  0.9  million  gal- 
lon storage  volume.  The  tank  was  designed  to  pro- 
vide treatment  by  chlorination  and  sedimentation 
for  combined  sewage  that  is  discharged  to  the 
receiving  water  when  the  tank  is  filled.  The  reten- 
tion tank  was  also  equipped  with  a  trash  screen 
and  designed  so  that  the  roof  beams  would  be  sub- 
merged enough  when  the  tank  was  full  to  act  as 
skimmers.  Analyses  showed  the  separate  system 
produced  a  total  load  of  S90  lbs  suspended  solids 
and  196  lbs  BOD  per  acre  per  year,  while  the  com- 
bined system  reduced  these  loads  to  218  and  157 
lbs/acre/year  respectively.  Cost  analyses  compar- 
ing sewer  separation  to  retention  basins  are  also 
presented.  (Lowry-Texas) 
W72-U043 


A  STUDY  OF  THE  EFFECTS  OF  SOIL 
MOISTURE  STRESS  AND  FERTILITY  LEVELS 
ON  HYDROCYANIC  ACID  FORMATION  IN 
SORGHUM, 

Punjab  Agricultural  Univ.,  Hissar  (India).  Dept.  of 

Soils. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-11046 


QUANTITATIVE  PROCEDURE  FOR 

EVALUATING      THE      PERFORMANCE      OF 

WATER   AND    WASTE   WATER   TREATMENT 

PROCESSES    AT    NATURALLY    OCCURRING 

VIRUS  LEVELS, 

Texas    Univ.,    Austin.    Dept.    of    Environmental 

Health  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-11051 


HYGIENIC  FEATURES  OF  NEMATOCIDE- 
-NEMAGON  IN  CONNECTION  WITH  SANITA- 
RY PROTECTION  OF  WATER  BODIES,  (IN 
RUSSIAN), 

Moskovskii  Gosudarstvennyi  Meditsinskii  Institut 
(I)  (USSR).  Dept.  of  Public  Hygiene. 
N.  N.  Rakhmatulaev. 

Gig  Sanit.  Vol  36,  No  3,  p  19-23,  1971,  Illus,  En- 
glish summary. 

Identifiers:  *Nemagon,  *Nematocide,  'Water 
quality,  Biochemical  oxygen  demand,  Hygiene, 
•Organoleptic  properties. 

Water  solutions  of  nemagon  were  highly  stable. 
Judging  by  its  effect  on  the  organoleptic  properties 
of  water,  the  threshold  value  of  the  compound  was 
0.01  mg/1  Concentrations  within  3  mg/l  have  no  ef- 
fect on  the  biochemical  consumption  of  02.  The 
maximum  permissible  concentration  of  nemagon 
is  limited  by  its  effect  on  the  organoleptic  proper- 
ties of  water  and  should  be  set  at  the  level  of  0.01 
mg/1. -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11055 


PUBLIC       HEALTH       SERVICE       DRINKING 
WATER  STANDARDS  -1962. 
Public  Health  Service,  Rockville,  Md. 

Available  from  GPO,  Wash,  DC  20402-Price  $0.30. 
Public  Health  Service  Publication  No  956,  1969.  61 
P 

Descriptors:  'Standards,  "Water  quality,  'Public 
health,   'Potable   water,   'Governments,   Regula- 
tion,   Control,    Water    types,    Domestic    water, 
Chemical  properties,  Physical  properties. 
Identifiers:  'Drinking  Water  Standards  (1962). 

The  drinking  water  standards  in  this  report  were 
promulgated  as  Public  Health  Regulations  in  the 
Federal  Register.  As  such  they  became  effective 
April  5,  1962,  as  the  Standards  to  which  drinking 
water  and  water  supply  systems  used  by  carriers 
and  others  subject  to  Federal  quarantine  regula- 


tions must  conform.  The  Bureau  of  Water  Hygiene 
of  the  Environmental  Control  Administration  is 
responsible  for  the  application  of  these  Standards 
to  all  carrier  water  supplies.  These  Standards  su- 
persede the  Public  Health  Service  Drinking  Water 
Standards-1946,  as  amended  in  1956.  The  new 
Standards  were  developed  with  the  assistance  of 
an  Advisory  Committee  appointed  by  the  Public 
Heath  Service  to  revise  the  Standards  of  1946. 
New  sections,  such  as  one  on  radioactivity,  were 
added  and  substantive  changes  were  made  el- 
sewhere. (Woodard-USGS) 
W72-11076 


THE     MICROBIOLOGY     OF     TERRESTRIAL 
CRUDE  OIL  DEGRADATION, 

Cold   Regions   Research    and    Engineering   Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-11077 


06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


LIMITS  ON  THE  INSTITUTIONAL  FRAME  OF 
REFERENCE  IN  WATER  RESOURCE  DECI- 
SION-MAKING, 

Massachusetts  Univ.,  Amherst. 

E.  R.  Kaynor,  and  I.  Howards. 

Water  Resources  Bulletin,  Vol.  7,  No.  6,  pi  117- 

1127,  December  1971,  8  ref.  OWRR  B-018-MASS 

(1). 

Descriptors:  'Institutional  constraints,  'Water 
resources,  'Decision  making,  'Massachusetts,  In- 
stitutions, Attitudes,  Social  values,  Social  aspects. 
Planning,  Analytic  techniques. 
Identifiers:  'Water  resource  decision  making, 
'Decision  process,  Incremental  theories,  Side-ef- 
fect theories,  Volue-orientations,  Established  fee 
system,  Goals. 

Study  of  water  resource  decision-making  in  Mas- 
sachusetts demonstrates  the  existence  of  many  in- 
stitutional constraints  such  as  the  established  fee 
system  for  consulting  engineers,  the  funding  of 
certain  agencies,  the  institutionalization  of  equity 
concerns,  overrepresentation  of  interests,  and  im- 
compatibility  of  agency  goals.  These  institutional 
constraints  are  attributable  in  part  to  certain 
broadely-based  value-orientations  such  as  the 
American  pragmatic  tradition.  However,  evidence 
indicates  that  these  constraints  are  less  improtant 
than  other  factors  in  the  etiology  of  decisional  out- 
comes. The  outcomes  of  the  decision  process  were 
found  to  be  at  variance  with  the  decision  studied,  a 
fact  leading  to  the  conclusion  that  choice  of  deci- 
sions for  study  should  be  given  more  attention.  In- 
stitutional constraints  are  important  if  one  is  in- 
terested in  studying  how  decisions  are  made,  but 
what  actually  happens  in  the  long  run  cannot  be 
easily  ascertained  by  studying  either  institutions  or 
the  decision-making  process.  More  research  utiliz- 
ing the  incremental  theories  of  Carl  Lindblom  and 
the  side-effect  theories  of  Albert  O.  Hirschman  is 
needed.  (Davis-Chicago) 
W72-I0476 


THE  RIVER  BASIN  MODEL:  COMPUTER  OUT- 
PUT. 

Envirometrics,  Inc.,  Washington,  D.C. 

Copy  available  from  GPO  Sup  Doc  EP2. 10:161 10 
FRU  12/71-12,  $2.00;  microfiche  from  NTIS  as 
PB-210  703,  $0.95.  Environmental  Protection 
Agency,  Water  Pollution  Research  Series, 
December,  1971 .  246  p,  88  fig,  1  append.  EPA  Pro- 
gram 161 10  FRU  12/71-12. 

Descriptors:  'Systems  analysis,  'Computer 
models,  'Computer  programs,  'SIMULATION 
ANALYSIS,    'Mathematical    models,    'Regional 


analysis,  'Decision  making,  'Resource  allocation, 
'Land  use,  'Water  users,  'Water  demand,  'Water 
pollution  control,  Effects,  Treatment. 
Identifiers:   'Computer  output,   'Gaming  simula- 
tion. 

The  River  Basin  Model  is  a  man-machine  simula- 
tion model  used  to  delineate  the  interactions  taking 
place,  within  a  real  or  hypothetical  area,  between 
the  local  water  system  and  the  economic,  social, 
and  governmental  activities  of  that  area;  it  is  a 
model  of  an  entire  regional  system  with  water  a 
subsystem  realistically  interacting  with  all  the 
other  major  subsystems,  such  as  transportation 
and  housing.  A  gaming  format  is  employed,  and 
Model  users  provide  inputs  to  the  computer  pro- 
grams which  simulate  the  major  processes.  The 
functions  of  the  computer  are  presented,  and  the 
computer  printed  output  is  described  in  detail.  The 
computer  stores  and  updates  all  relevant  statistics 
for  the  area,  simulates  the  actions  of  the  outside 
systems  (such  as  a  national  business  cycle),  and 
performs  certain  routine,  otherwise  time-consum- 
ing processes  (such  as  calculating  a  comprehen- 
sive water  quality  index).  The  printed  computer 
output  provides  a  yearly  report  of  the  status  of  the 
simulated  region  and  of  interactions  within  the  re- 
gion during  the  previous  year.  There  are  several 
types  of  output:  Maps  showing  characteristics  of 
the  region  which  differ  geographically;  summaries 
which  present  information  in  capsulated  form;  and 
detailed  information  from  which  the  summaries 
are  derived.  (See  also  W72-10307)  (Bell-Cornell) 
W72-I0574 


ADMINISTRATION,  SYSTEMS  ANALYSIS. 
Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Environmen- 
tal Engineering. 
For  primary  bibliographic  entry  see  Field  05G. 


W72-10779 


GENERALIZATION  OF  WHITE'S  METHOD  OF 
SUCCESSIVE  APPROXIMATIONS  TO 

PERIODIC  MARKOVIAN  DECISION 

PROCESSES, 

Sun  Oil  Co.,  Dallas,  Tex. 

S.  Y.  Su,  and  R.  A.  Deininger. 

Operations      Research,      Operations      Research 

Society  of  America,  Vol.  20,  No.  2,  p  318-326, 

March-April,  1972.  1  fig,  13  ref. 

Descriptors:  'Markov  processes,  'Algorithms, 
'Decision  making,  'Model  studies,  Operations 
research,  Optimization,  Great  Lakes. 

The  difficulty  of  using  Howard's  policy  iteration 
method  to  solve  a  Markovian  decision  problem 
with  a  large  number  of  states  is  that  one  has  to 
solve  a  large  system  of  simultaneous  linear  equa- 
tions. Procedures  which  avoid  this  difficulty  have 
have  been  developed  and  have  been  widely  used  to 
handle  large  scale  Markovian  decision  problems. 
These  algorithms  are  extended  to  the  case  where 
the  Markovian  decision  process  is  periodic.  Con- 
sidered is  a  finite,  discrete-time  Markovian  deci- 
sion process  where  both  the  transition  matrix  and 
the  return  resulting  from  each  transition  are 
periodic  with  the  same  cycle.  The  objective  is  to 
find  a  policy  that  maximizes  the  expected  gain  per 
cycle  in  the  undiscounted  case,  or  the  total  ex- 
pected reward  over  an  infinite  time  horizon  if  the 
future  returns  are  discounted.  Proofs  of  the  con- 
vergence of  these  new  algorithms  are  sketched.' 
Some  computational  experiences  based  on  the 
modeling  of  the  Great  Lakes  regulations  systems 
are  also  given.  The  problem  of  lake  regulation  was 
formulated  as  a  periodic  Markov  decision  model 
with  a  period  of  12  months.  Results  revealed  that 
under  any  assumption  the  new  policies  could 
reduce  the  monetary  loss  by  between  15  and  18 
percent.  (Bell-Cornell) 
W72-10780 


ANALYSIS  OF  WATER  REUSE  ALTERNA- 
TIVES IN  AN  INTEGRATED  URBAN  AND 
AGRICULTURAL  AREA, 

Water  Research  Lab.  Utah  State  Univ.,  Logan. 
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For  primary  bibliographic  entry  see  Field  05D. 
W72-10781 


ECONOMIC    OPTIMIZATION    OF    A    SINGLE- 
•CELL  AQUIFER, 

Washington  Univ.,  Seattle.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-I0783 


NORTH      ATLANTIC      REGIONAL      SUPPLY 
MODEL, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

R.  J.  Delucia,  and  P.  Rogers. 

Water  Resources  Research,  Vol.  8,  No.  3,  p  760- 

765,  June,  1972.  2  fig,  2  ref. 

Descriptors:  'Model  studies,  *Water  resources, 
•Water supply,  'Water  requirements,  'Cost analy- 
sis, 'Alternative  planning,  Regional  analysis, 
Water  demand,  Water  users,  Economics,  Estimat- 
ing, Evaluation,  Constraints,  Freshwater,  Waste 
water  (Pollution),  Groundwater,  Headwaters, 
Storage,  Desalination,  Optimization,  Systems 
analysis.  Mathematical  models. 
Identifiers:  Linear  functions,  Nonlinear  functions, 
Cost  curves,  Simplifying  assumptions,  Water 
withdrawal,  Mainstream  storage. 

The  NAR  study  supply  model  is  a  mathematical 
programming  model  minimizing  efficiency  costs 
expressed  in  annual  terms.  Presented  is  a  detailed 
discussion  of  this  model.  It  is  a  mathematical  pro- 
gramming problem  with  a  nonlinear  objective 
function  and  all  linear  constrainst.  Designed  to 
complement  the  NAR  demand  model,  the  supply 
model  incorporates  the  cost  curves  for  supply 
from  the  headwater  and  mainstream  storage, 
groundwater,  and  desalting  for  SO  subbasins  of  the 
NAR  planning  area  and  for  selected  interbasin 
transfer  possibilities.  Those  cost  curves  that  are 
nonlinear  are  approximated  by  using  piecewise 
linear  functions.  It  is  a  static  annual  model  based 
on  a  critical  period  analysis  and  selected  risk 
levels.  Hydrologic  and  instream  use  constraints 
are  incorporated,  and  the  costs  are  minimized  sub- 
ject to  meeting  these  and  the  set  of  demand  con- 
straints. The  objective  is  to  minimize  the  total  an- 
nual costs  of  meeting  the  constraints.  Costs  are  the 
sum  of  import,  transportation,  storage  develop- 
ment, and  desalination.  Presented  are  simplifying 
assumptions  made  to  limit  the  size  and  complexity 
of  the  model.  (See  also  W72-10887  and  W72-10888) 
(Bell-Cornell) 
W72-10886 


MODEL  FOR  ESTIMATING  REGIONAL 
WATER  NEEDS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

J.  C.  Schaake,  Jr.  and  D.  C.  Major. 

Water  Resources  Research,  Vol.  8,  No.  3,  p  755- 

759,  June,  1972.  1  fig,  6  ref. 

Descriptors:  'Water  demand,  'Water  require- 
ments, 'Estimating,  'Regional  analysis,  Costs, 
Water  resources,  Water  users,  Water  quality, 
Simulation  analysis,  Computer  programs,  Mathe- 
matical models,  Systems  analysis,  Data  storage 
and  retrieval,  Alternative  planning,  Constraints. 
Identifiers:  Water  flow  requirements,  Water 
withdrawal. 

A  model  for  estimating  water  flow  demands  by 
geographic  area,  economic  sector,  and  water 
quality  type  is  described.  The  model  has  been  con- 
structed for  the  North  Atlantic  regional  (NAR) 
water  resources  study  to  aid  planners  in  estimating 
the  future  requirements  of  flow  in  the  50  subbasins 
of  the  North  Atlantic  regional  area.  The  estimates 
are  produced  by  rules  that  operate  on  the  basic 
input  assumptions  regarding  the  future  regional 
product,  the  per  capita  income,  the  population,  the 
distribution  of  economic  activity,  the  use  of  water, 
and  technology.  The  collection  of  rules  includes  an 
economic  input-output  model,  a  regression  estima- 
tor for  publicly  supplied  municipal  and  industrial 
water  use,  and  a  variety  of  arithmetic  operations 


These  rules  are  imbedded  in  an  information 
system  that  accepts  input  information  in  a 
problem-oriented  format  and  provides  output  in- 
formation as  selected  by  the  user  in  an  annotated 
form  suitable  for  use  in  final  reports.  The  informa- 
tion system  provides  options  for  editing  data,  stor- 
ing and  retrieving  data  sets,  and  comparing  input 
and  output  information  for  any  two  runs.  The 
model  can  easily  be  adapted  for  use  in  other  water 
resource  planning  operations,  and  can  be  used  to 
estimate  pollution  loadings  as  well  as  flow  de- 
mand. (See  also  W72-10886)  (Bell-Cornell) 
W72-10887 


THE     NAR     STUDY:     A     CASE     STUDY     IN 
SYSTEMS  ANALYSIS, 

Corps  of  Engineers,  New  York.  North  Atlantic 

Div. 

H.  E.  Schwarz. 

Water  Resources  Research,  Vol.  8,  No.  3,  p  751- 

754,  June,  1972.  2  ref. 

Descriptors:  Water  resources,  'Alternative 
planning,  'Regional  analysis,  'Water  supply, 
•Water  users,  Management,  'Model  studies. 
Economics,  Estimating,  Costs,  Water  quality, 
Computers,  Optimization,  Simulation  analysis, 
Constraints,  'Systems  analysis. 
Identifiers:  Water  withdrawal,  Simplifying  as- 
sumptions. 

Characteristics  of  the  North  Atlantic  regional 
(NAR)  water  resources  study,  its  objectives  and 
modeling  techniques  are  described.  The  study  ex- 
tends to  the  year  2020  and  seeks  optimum  develop- 
ment of  water  and  related  land  resources.  Two 
models,  a  demand  model  and  a  supply  model  for 
water  withdrawal  uses,  appeared  to  be  practical 
within  the  limits  of  data  and  time.  Specifications 
for  the  demand  model  included  consistent 
economic  parameters,  the  separation  of 
procedures  for  the  economic  and  technologic  as- 
sumptions, the  separation  of  demands  into  broad 
water  quality  groups,  the  ability  to  aggregate  data, 
the  simplification  of  input  data  modification,  the 
production  of  self-explanatory  outputs,  and 
complete  control  by  the  user  of  all  the  input  and 
output  functions.  The  specifications  for  the  supply 
model  included  compatibility  with  the  demand 
model,  use  of  generalized  cost  curves  for  six 
supply  categories,  use  of  hydrologic  and  instream 
use  constraints,  and  optimization  by  cost 
minimization.  Water  resource  planning  should  be 
objective  oriented,  must  strive  to  search  out  as 
many  alternatives  as  practicable,  must  be  flexible 
to  respond  to  changes  in  conditions,  objectives, 
and  values,  and  should  be  a  continuous  process 
rather  than  culminating  in  a  single  final  plan.  (See 
also  W72-10886)  (Bell-Cornell) 
W72-10888 


IRRIGATION  PLANNING  4.  OPTIMAL  INTER- 
SEASONAL  WATER  ALLOCATION, 

Montana     State     Univ.,     Bozeman.     Dept.     of 
Economics;  and  Montana  State  Univ.,  Bozeman. 
Dept.  of  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  03F. 
W72- 10890 


BEST  COMBINATION  OF  WASTE  TREAT- 
MENT AND  SPATIALLY  DISTRIBUTED 
DISCHARGE  OF  EFFLUENT, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 

Dept.  of  Chemical  Engineering;  and  Rutgers  -  The 

State    Univ.,    New    Brunswick,    N.J.    Dept.    of 

Biochemical  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10891 


A  GENERALIZED  MODEL  OF  A  RESOURCE- 
-POPULATION  SYSTEM:  I.  GENERAL  PRO- 
PERTIES, 

Cornell   Univ.,   Ithaca,   N.Y.   Div.   of   Biological 

Sciences. 

G.C.Gallopin. 


Oecologia  (Berl),  Vol  7,  No  4,  p  382-413,  1971,  II- 

lus. 

Identifiers:     Computers,     Food,     'Mathematical 

models,  'Model  studies,  Population,  Resources, 

'Resource  allocation. 

A  basic  structure  for  mathematical  models  of 
resource-population  systems  is  presented.  This 
basic  structure  may  be  specified  in  order  to  in- 
clude different  alternative  hypotheses  and  it 
represents,  therefore,  a  family  of  particular 
models.  The  study  of  one  of  its  particular  realiza- 
tions shows  that  its  behavior  agrees  qualitatively 
with  what  should  be  expected  from  biological  con- 
siderations. Even  when  the  system  of  nonlinear 
differential  equations  could  not  be  solved  ex- 
plicitly, important  information  has  been  obtained 
by  studying  its  properties  in  the  limiting  cases,  its 
sensitivity  to  changes  in  the  parameters,  and  the 
results  of  computer  simulation.  The  proposed 
model,  duplicating  some  of  the  basic  features  of  a 
population  living  under  resource  limitation  and  al- 
lowing a  coupling  with  a  predator  population,  is  in- 
tended to  be  used  as  an  elementary  component  in 
food  web  or  ecosystem  theoretical  studies.  The 
studies  need  not  include  detailed  descriptions  of 
the  population  variables,  but  rather  only  its  essen- 
tial, gross  features,  in  order  to  explore  the  proper- 
ties that  characterize  the  complete  systems.  (See 
also  W72-10940) -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10939 


A  GENERALIZED  MODEL  OF  A  RESOURCE- 
-POPULATION  SYSTEM:  II.  STABILITY  ANAL- 
YSIS, 

Cornell   Univ.,   Ithaca,   N.Y.   Div.   of   Biological 
Sciences. 
G.C.Gallopin. 

Oecologia  (Berl),  Vol  7,  No  4,  p  414-432,  1971,  II- 
lus. 

Identifiers:  'Mathematical  models,  'Model  stu- 
dies, Population,  Resources,  Stability,  'Resource 
allocation. 

A  system  of  nonlinear  differential  equations 
describing  a  resource-population  system  is 
analyzed  in  terms  of  the  existence  and  charac- 
teristics of  its  equilibrium  states.  It  is  proved  that, 
under  the  condition  that  K  <  alpha  beta,  (necessary 
condition  for  the  population  being  able  to  grow 
under  optimal  conditions),  it  is  a  necessary  and 
sufficient  condition  for  the  system  to  have  a 
steady  state  that  the  resource  input  rate  to  the 
system  be  constant.  When  the  resource  input  rate 
is  a  constant  different  from  zero,  the  system  has 
only  1  equilibrium  point,  at  MO  =  beta  fO/k,  AO 
=  -  (beta  fO/k  alpha)  In  (1  -  k/alpha  beta),  and  this 
equilibrium  point  is  always  stable.  In  other  words, 
the  system  population-resource  will  always  reach 
the  steady  state,  either  monotonically  (node)  or  by 
damped  oscillations  (focus),  from  an  arbitrary  ini- 
tial condition  in  the  positive  quadrant.  When  the 
resource  input  rate  is  equal  to  zero,  the  system  has 
an  infinite  number  of  equilibrium  points  at  MO  = 
O,  AO  =  constant.  All  these  equilibrium  points  are 
unstable  in  the  sense  that  a  slight  increase  in  M  will 
move  the  system  away  from  the  equilibrium 
states,  except  for  the  point  MO  =  O,  AO  =  O, 
which  is  the  only  stable  equilibrium  point,  to 
which  the  system  will  tend.  This  stable  equilibrium 
point  corresponds  to  the  condition  of  complete  an- 
nihilation of  both  resource  and  population. 
Finally,  it  is  proved  that  the  system  does  not  have 
limit  cycles  in  the  positive  quadrant  and  is  there- 
fore incapable  of  self-oscillations.  (See  also  W72- 
10939) -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-10940 

6B.  Evaluation  Process 


SOCIAL      AND      ECONOMIC      ASPECTS     OF 
WATER  RESOURCES  DEVELOPMENT. 

Proceedings    of    Symposium     held    at    Cornell 
University,  Ithaca,  New  York,  June  21-23,  1971. 


ill 


.v.- 


89 


Field  06-WATER  RESOURCES  PLANNING 
Group  6B— Evaluation  Process 


: 

3 

I 

3 


The  American  Water  Resources  Association,  Ur- 
bana.  Illinois,  1972.  L.  B.  Dworsky,  D.  J.  Allee  and 
S.  C.  Csallany,  editors.  245  p. 

Descriptors:  'Water  resources  development, 
'Planning,  Political  aspects,  Decision  making,  So- 
cial aspects,  Education,  Resources  development, 
Environment,  'Water  policy. 

A  symposium  on  social  and  economic  aspects  of 
water  resources  development  was  sponsored  by 
The  American  Water  Resources  Association  in 
cooperation  with  Water  Resources  and  Marine 
Sciences  Center,  Cornell  University,  Ithaca,  New 
York.  Public  participation  in  the  planning  process 
and  the  nature  of  public  education  related  to 
planning  were  explored.  Human  ecology  and  the 
ecology  of  other  biological  communities  also  were 
discussed.  Integrated  planning  and  development 
approaches  to  water  and  related  land  resources 
planning  and  environmental  matters  was  the  third 
major  subject.  (See  also  W72-10481  thru  W72- 
10510) 
W72-10480 


DIFFUSION  OF  TECHNOLOGY  AND  POLITI- 
CAL INFORMATION:  WHAT  THEORY  DO  WE 
HAVE, 

Department    of    Agriculture    Washington,    D.C. 
Cooperative  State  Research  Service. 
K.P.Wilkinson. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972,  p  2-6. 18  ref. 

Descriptors:  'Water  resources  development, 
•Technology,  'Political  aspects,  Planning, 
Benefits. 

Identifiers:  'Social  science  theory,  Interdisciplina- 
ry, Policy  making. 

The  problem  of  the  overlap  between  technology 
and  political  information  in  water  resources  con- 
siderations is  discussed.  A  brief  review  of  the  ad- 
vantages and  disadvantages  of  articulating  a  nor- 
mative social  science  strategy  for  water  resources 
action  is  presented.  A  synthesis  of  the  relevant 
theoretical  materials  from  the  various  levels  of 
analysis  and  a  careful  application  of  this  synthesis 
to  specific  water  resources  problems  are  called 
for.  The  conceptual  framework  of  technology 
transfer  theory  and  normative  technological 
forecasting  could  provide  the  background  for  such 
a  synthesis.  Much  social  science  theory  relevant  to 
the  water  resources  field  is  not  yet  at  the  level  of 
technology  and  may  never  be.  Despite  the  open 
endedness  of  social  science  theory,  some  of  its 
propositions  and  perspectives  are  highly  predic- 
tive and  useful.  The  general  movement  in  social 
science  toward  a  configurational,  multi-leveled, 
multi-dimensional  approach  to  reality,  is  at  present 
a  trend  common  to  all  of  science.  Horizontal 
technology  transfer  is  a  development  of  the  same 
movement.  A  convergence  is  probable  between 
technology  and  political  information  which  could 
be  of  great  benefit  to  water  resources  develop- 
ment. (See  also  W  72-10480)  (Strachan-Chicago) 
W72-10481 


UNIVERSITY  PUBLIC  SERVICE  PROGRAMS 
AS  THEY  RELATE  TO  WATER  RESOURCES 
MANAGEMENT  IN  WISCONSIN, 

Wisconsin  Univ.,  Madison. 
S.  M.  Born,  M.  T.  Beatty,  and  D.  A.  Yanggen. 
In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.  June  21-23, 
1971,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois,  1972.  p  27-36.  15  ref. 

Descriptors:  'Water  resources  development, 
'Management,  'Universities,  'Wisconsin, 
Planning,  Decision  making.  Cooperation,  Ad- 
ministration. 


Identifiers:  'Public  service  programs,  'University 
of  Wisconsin,  Policy  making,  University  participa- 
tion. 

The  university's  role  in  public  affairs  is  an  integra- 
tion of  the  university's  teaching,  research,  and  ex- 
tension activities  to  fulfill  a  public  service  role. 
Universities  can  contribute  to  the  solution  of 
pressing  societal  problems.  One  dimension  of  the 
university's  role,  in  the  area  of  water  resources 
management,  as  it  applies  to  the  University  of 
Wisconsin  is  described.  Attention  is  focused  on 
two  comtemporary  activities  of  the  University:  in- 
volvement with  Wisconsin's  Shoreland  Protection 
Program,  and  involvement  with  the  Inland  Lake 
Demonstration  Project.  The  changing  role  of  the 
University  of  Wisconsin  with  regard  to  water 
resource  management  issues  has  had  significance 
throughout  the  state.  (1)  University  people  have 
helped  to  shape  and  define  the  mission  of  restruc- 
tured state  agencies.  (2)  University  programs  (edu- 
cational and  otherwise)  have  helped  lead  to  a 
general  acceptance  of  planned  comprehensive  ap- 
proaches to  solving  natural  resource  problems.  (3) 
Policy  makers  have  become  aware  of  the  impor- 
tant role  that  the  University  can  play  in  the  educa- 
tion of  constituencies  regarding  new  programs.  (4) 
Legislative  and  administrative  programs  fostered 
by  the  University  and  University-influenced  agen- 
cies have  led  to  an  increase  of  environmentally- 
oriented  programs  by  local  government.  (See  also 
W72- 10480)  (Strachan-Chicago) 
W72-10483 


THE  SUSQUEHANNA  PUBLIC  INFORMATION 
AND  PARTICIPATION  EXPERIMENT, 

Army  Engineer  District,  Baltimore,  Md. 
K.H.Murdock. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois,  1972.  p  42-45.  1  fig. 

Descriptors:  'Information  exchange,  'Planning, 
'Decision  making,  Cooperation,  Communication, 
Water  resources  development,  Management,  Ad- 
ministration. 

Identifiers:  'Public  participation,  'Susquehanna 
Study,  'Policy  making,  Compromise. 

The  Susquehanna  Study  encouraged  citizen  par- 
ticipation and  marshalled  the  forces  within  the 
Federal  government  itself  to  be  responsible  for 
greater  citizen  participation.  The  two  major  objec- 
tives of  the  Susquehanna  approach  were:  (1)  to 
formulate  alternatives  and  present  them  to  the 
public  for  consideration,  and  (2)  to  take  into  con- 
sideration and/or  incorporate  the  recommenda- 
tions of  the  citizens.  Public  participation  and  in- 
terest were  maintained  through  the  publication  of 
a  bi-monthly  newsletter,  workshop  meetings,  and 
public  forums.  The  results  of  the  concern  for 
public  opinion  included:  improved  communication 
between  the  public  and  the  planning  staff,  locally 
significant  adjustments  before  completion  of  the 
report,  increased  confidence  in  the  program  on  the 
part  of  the  public,  and  effective  compromise.  The 
research  team  made  the  following  conclusions.  (1) 
There  is  a  need  for  a  public  involvement  communi- 
cation program  in  comprehensive  water  resources 
planning  efforts.  (2)  Additional  staff  arrangements 
and  training  programs  are  needed  if  these  pro- 
grams are  to  be  conducted  effectively.  (3)  The 
planning  agency  must  develop  a  local  contact  net- 
work centered  around  local  water  'experts'  and 
community  opinion  leaders,  which  would  provide 
information  exchanges  between  the  affected  agen- 
cy and  the  local  publics.  (4)  Sufficient  resources 
must  be  committed  to  the  program  to  provide  the 
means  to  carry  it  out  on  a  well-defined,  coor- 
dinated, and  continuing  basis.  (See  also  W72- 
10480)  (Strachan-Chicago) 
W72-10484 


PARTICIPATION      IN      WATER      RESOURCE 
PLANNING, 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 


J.R.Finley. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois,  1972.  p  46-53.  2  tab,  16  ref. 

Descriptors:  'Planning,  'Decision  making,  'Water 
resources  development,  Model  studies,  Adminis- 
tration, Personnel  management,  Costs,  Social 
aspects. 

Identifiers:  'Public  participation,  'Eastern 
Susquehanna  River  Basin,  Conflict,  Conceptual 
model. 

How  greater  understanding  of  complex  social 
situations  such  as  conflict  in  water  resource  deci- 
sion making,  aids  in  the  formulation  of  solutions  to 
such  social  problems  is  illustrated.  Results  are 
presented  of  a  case  study  of  citizen  participation  in 
water  resources  decision  making  in  the  Eastern 
Susquehanna  River  Basin.  The  field  work  of  this 
year-long  study  consisted  of  extensive  contacts 
and  intensive  interviews  with  local  citizenry  and 
planning  officials.  Water  resource  planning  in  this 
particular  area  exhibits  classic  patterns  of  conflict 
with  contesting  parties  subordinating  internal 
cleavages  for  the  common  good  of  defeating  the 
intention  of  the  opposing  group.  The  results  of  this 
investigation  will  provide  resource  planners  with  a 
conceptual  model  for  involving  lay  persons  in  the 
planning  activity.  Traditional  or  conventional  ap- 
proaches to  planning  and  development  are  in- 
adequate for  the  changing  times.  Changes  must  be 
made  in  the  orientation  and  structure  of  planning 
and  development  agencies.  Among  the  structural 
changes  suggested  are:  (1)  the  removal  of  the 
planning  function  from  the  administrative  func- 
tion, (2)  the  employment  of  personnel  who  have 
both  technical  and  human  relations  training  and 
capabilities,  and  (3)  the  initiation  of  studies  of 
probable  social  costs  associated  with  various  alter- 
natives in  addition  to  economic  and  environmental 
impact  studies.  The  responsibility  of  the  planner  is 
to  arrive  at  that  alternative  which  impacts  the  so- 
cial fabric  at  a  minimum.  (See  also  W72-I0480) 
(Strachan-Chicago) 
W72-10485 


CASE  STUDY:  PUBLIC  INVOLVEMENT  IN 
PLANNING  U.S.  ARMY  CORPS  OF  EN- 
GINEERS, 

Army  Engineer  District,  Seattle,  Wash. 
R.  P.  Sellevold. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois,  1972.  p  56-60.  6  fig. 

Descriptors:  'Planning,  'Decision  making,  'Infor- 
mation exchange.  Model  studies,  Cooperation. 
Identifiers:    'Public   participation,   *U.   S.   Army 
Corps  of  Engineers,  Interaction. 

The  Seattle  District  is  committed  to  an  objective 
of  'fish  bowl  planning',  in  which  a  maximum  of  in- 
formation is  made  available  to  the  public 
throughout  the  study  process.  Techniques  of 
public  meetings,  workshops,  news  releases,  invita- 
tional meetings,  letters  and  the  telephone  are  used 
in  an  effort  to  get  the  public,  interested  agencies, 
and  groups  involved  from  the  beginning  to  the  end 
of  the  planning  process.  A  public  brochure  serves 
to  combine  all  these  efforts,  offers  continuity,  and 
records  the  result.  The  major  benefit  of  'fish  bowl 
planning'  has  been  to  the  planner.  Problems  and  is- 
sues have  been  isolated  early  which  has  been  a  tre- 
mendous asset  in  scoping  further  study  efforts, 
avoiding  unnecessary  work,  and  precluding  study 
of  an  alternative  that  was  simply  publicly  unac- 
ceptable. This  model  for  public  participation  is 
now  underway  on  about  ten  studies.  (See  also 
W72-10480)  (Strachan-Chicago) 
W72-10486 


CAN   CITIZENS   INVENT  THEIR   FUTURE.  •- 
CASE    STUDY    OBSERVATIONS    OF    PUBLIC 
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PARTICIPATION  IN  ENVIRONMENTAL 
MANAGEMENT, 

Michigan  Univ.,  Ann  Arbor. 
S.  W.Havlick. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 .  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  61-65.  5  ref,  append. 

Descriptors:  'Environment,  'Management, 
'Planning,  'Decision  making,  Organizations,  In- 
stitutions, Ecology,  Consumptive  use. 
Identifiers:  'Public  participation,  'Policy  making, 
Coalitions,  Alliances,  Washtenaw  Environmental 
Council. 

Organizations,  coalitions,  and  other  alliances  of 
environmental  advocates  appear  to  be  increasingly 
effective  agents  of  change.  The  impact  of  these 
recently  spawned  environmental  agencies  upon 
traditional  resource-related  governmental  agencies 
or  private  corporations  cannot  be  adequately  mea- 
sured after  such  a  short  period  of  institutional  ex- 
perimentation. Their  slogans  and  labels,  i.  e., 
ecosystem,  ecology,  etc.,  have  been  quickly 
picked  up  and  exploited.  However,  it  is  doubtful 
that  serious  substantive  changes  in  the  direction  of 
comprehensive  environmental  management  will  be 
invented  or  implemented  by  those  who  are  on  a 
'middle-class  environmental  kick.'  Change  will 
come  when  the  present  patterns  of  consumptive 
and  unecological  living,  particularly  by  the  middle 
class,  are  identified  as  the  actual  villains  corrupt- 
ing the  American  environment.  These  localized  or- 
ganizations do  serve  as  useful  testing  and  proving 
grounds  for  skills  and  methodologies  which  may 
be  required  in  larger  struggles,  if  current  efforts 
are  thwarted.  Enact,  Western  Michigan  Environ- 
mental Council  on  Environmental  Action,  and  the 
Washtenaw  Environmental  Council  are  three 
coalition-type-organizations  which  are  considered 
in  terms  of  their  formation  and  organization.  The 
By-Laws  of  the  Washtenaw  Environmental  Coun- 
cil are  reproduced  in  the  appendix.  (See  also  W72- 
10480)  (Strachan-Chicago) 
W72-10487 


CASE  STUDY:  STIMULATING  COMMUNITY 
INVOLVEMENT:  BRINGING  TO  PUBLIC 
DECISION  MAKERS  THE  POINT  OF  VIEW  OF 
PRIVATE  CITIZENS, 

Water  Resources   Association   of  the   Delaware 
River  Basin,  Philadelphia,  Pa. 
P.  M.Felton. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  69-70. 

Descriptors:  'Decision  making,  'Planning,  'En- 
vironment, 'Water  resources  development,  Quali- 
ty control,  Conservation,  Information  exchange, 
Education. 

Identifiers:  'Water  Resources  Association  of  the 
Delaware  River  Basin  (WRA),  'Public  participa- 
tion, Policy  making. 

The  Water  Resources  Association  of  the  Delaware 
River  Basin  (WRA)  is  a  non-profit,  informa- 
tion/education agency.  It  gathers  facts,  monitors 
programs  and  agencies,  and  provides  its  members 
ind  the  general  public  with  the  forums  and  factual 
material  upon  which  each  person  or  member  group 
:an  make  decisions  to  support  the  programs  of  his 
:hoice  in  the  manner  he  chooses.  Staff  talks, 
monthly  newsletters,  bulletins,  information 
eaflets,  annual  reports,  films,  exhibits,  factual 
brochures,  hearings,  seminars,  regular  Spring  and 
Pall  conferences,  committee  meetings,  field  trips, 
ind  news  releases  are  tools  used  by  the  WRA  to 
stimulate  citizen  involvement  with  environmental 
iroblems.  It  is  becoming  increasingly  more  dif- 
icult  to  gain  support  for  projects  planned  by  the 
JS.  Corps,  Delaware  River  Basin,  and  other  local 
;roups  due  to  the  rising  tide  of  objections,  induci- 
ng the  voice  of  the  WRA.  Certain  changes  could 


be  made  which  would  make  water  resources 
planning  more  responsive  to  public  needs.  (I) 
More  lenient  I.R.S.  regulations  which  would  allow 
responsible  and  well-informed  tax-exempt  conser- 
vation organizations  to  speak  more  freely  before 
legislative  committees  in  hearings.  (2)  Establish- 
ment of  more  advisory  councils,  task  forces  and 
committees  where  representatives  of  communities 
and  citizen  organizations  would  have  a  quasi-offi- 
cial voice  in  the  planning  process.  (3)  More 
complete  disclosure  of  planning  objectives.  (4) 
More  opportunity  for  the  public  to  speak  up  in 
public  hearings,  reviews  and  meetings.  (See  also 
W72-10480)  (Strachan-Chicago) 
W72-10488 


DEVELOPMENT  OF  A  MODEL  EDUCA- 
TIONAL PROGRAM  TO  IMPROVE  ENVIRON- 
MENTAL DECISION  MAKING  IN  A  LAKE 
WATERSHED  -  CANADARAGO  LAKE,  NEW 
YORK, 
S.K.Wright. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972,  p  71-75. 

Descriptors:  'Education,  'Model  studies,  'Deci- 
sion making,  'Planning,  'Environment,  Quality 
control,  Water  resources  development,  Communi- 
cation, Information  exchange,  Coordination, 
Motivation. 

Identifiers:  'Canadarago  Lake  watershed,  Public 
participation,  Community  action. 

An  educational  program  dealing  with  environmen- 
tal quality  problems  develops  a  clearer  un- 
derstanding of  the  inter-relations  of  the  factors 
contributing  to  environmental  problems  and  can 
lead  to  establishment  of  goals  for  action,  motiva- 
tion, and  mobilization  of  resources  to  take  action 
based  on  clearly  defined  alternatives.  The  basic 
philosophy  of  the  model  educational  program 
discussed  is  that  a  process  of  communication  can 
be  developed  which  will  enable  citizens  and 
leaders  in  a  lake  watershed  to  make  informed  deci- 
sions based  on  a  clear  understanding  of  alterna- 
tives. The  three  stages  of  the  educational  model 
proposed  for  the  watershed  of  Canadarago  Lake 
are:  (1)  audience  identification  and  fact  finding  - 
knowledge  of  problems  of  water  resources  will  be 
supplied  by  extension  of  the  information  base,  (2) 
coordination  of  communication  -  increased  com- 
munication between  professionals,  citizens,  and 
leaders,  and  (3)  motivation  for  community  action  - 
as  a  result  of  the  improved  communication,  action 
will  be  taken  to  improve  water  and  environmental 
quality  of  the  lake  and  its  watershed.  Decisions 
will  be  made  in  the  next  couple  of  years  on  en- 
vironmental quality  and  water  quality  problems  in 
the  Canadarago  Lake  Watershed  which  will  have 
state  wide  and  national  implications.  This  educa- 
tional model  provides  an  opportunity  of  testing  the 
role  of  education  in  improving  the  quality  of  these 
decisions.  (See  also  W72-10480)  (Strachan- 
Chicago) 
W 72- 10489 


SOCIOLOGICAL  CONCEPTS:  A  CRITIQUE  OF 
WATER  RESOURCES  PLANNING, 

Pennsylvania  State  Univ.,  University  Park,  Pa. 
S.M.Leadley. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  77-78. 

Descriptors:  'Water  resources  development, 
•Planning,  'Decision  making,  'Social  aspects, 
Costs,  Communication,  Economics,  Organiza- 
tions. 

Identifiers:  'Goal  formation,  'Public  participa- 
tion, 'Goal  hierarchies,  'Organizational  vulnera- 
bility, Policy  making. 


Relationships  between  water  resources  planning 
and:  (1)  goal  formation,  (2)  public  participation,  (3) 
goal  hierarchies,  and  (4)  organizational  vulnerabili- 
ty are  discussed.  The  processes  by  which  varied 
ends  become  articulated  and  weighed  against  each 
other  are  only  partially  known  and  understood. 
The  process  of  goal  formation  can  be  viewed  as 
planning  within  the  constraints  of  sets  of  goal 
hierarchies.  Some  of  the  implications  of  this  ap- 
proach to  goal  formation  are:  (1)  the  validity  of  the 
absolute  commitment  to  solving  a  water  resource 
problem  simply  because  it  exists  regardless  of  the 
associated  social  and  economic  costs  is 
questioned,  (2)  the  inevitable  differences  between 
different  levels  of  social  organization  in  perceived 
urgency  of  attaining  a  goal  are  taken  into  account, 
and  (3)  sufficient  resources  can  be  allocated  to 
planning  as  a  social  process  in  order  to  reduce  the 
gaps  in  communication  among  levels  of  govern- 
ment. Doubts  about  the  efficacy  of  the  present 
planning  process  result  from  a  lack  of  public  par- 
ticipation. However  difficult  the  problems  of  gain- 
ing public  participation,  the  water  resource 
managemment  decisions  must  be  supported  by  the 
public  in  terms  of  either  dollars  or  abuse 
avoidance.  By  preparing  imaginative  and  thorough 
environmental  impact  statements  and  by  assisting 
in  the  formulation  of  innovative  plans  for  environ- 
mentally sound  but  not  agency-focused  water 
management  structures  and  practices,  the  inhouse 
specialist  is  increasing  his  agency's  vulnerability 
to  budget  cuts  and  an  unfavorable  press.  When 
planning  is  examined  as  a  social  process,  it  is 
found  to  be  sensitive  to  other  social  forces,  i.e.,  in- 
dividual and  organization  goals,  and  public  par- 
ticipation. (See  also  W72-10480)  (Strachan- 
Chicago) 
W72-10490 


SOLID  WASTE  MANAGEMENT  IN  CENTRAL 
NEW  YORK,  A  REVIEW  OF  PLANNING  AND 
COMMUNITY  EDUCATION, 

Cooperative  Extension  Mid-New  York  Project, 
Syracuse,  N.Y. 
M.  G.  Anderson. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  80-85.  4  ref. 

Descriptors:  'Planning,  'Education,  'Solid 
wastes,  'Management,  Communication,  Decision 
making,  Regional  development,  Comprehensive 
planning,  City  planning,  Economics,  Administra- 
tion, Social  aspects.  Values. 

Identifiers:  'Central  New  York,  'Cooperative  Ex- 
tension Mid-New  York  Project  (MIDNY),  Com- 
prehensive regional  planning.  Public  participation. 
Relevant  planning,  Service  programs,  Conflict 
utilization. 

Conclusions  drawn  over  several  years  from  the 
MIDNY  Project  focus  on  activities  by  Coopera- 
tive Extension  in  the  area  of  solid  waste  manage- 
ment in  the  five-county  Central  New  York  com- 
prehensive planning  region.  The  MIDNY  Project 
staff  has  developed  a  community  educational  role, 
working  closely  with  planning  efforts  at  all  levels. 
Educational  efforts  are  structured  to  bring  about 
awareness  of  regions,  improve  communication 
among  leaders,  help  agencies  better  identify  their 
role  in  relation  to  others,  and  promote  organiza- 
tion which  will  enhance  decision  making  at  the  re- 
gional level.  The  following  conclusions  were 
drawn.  (1)  Agency  and  organizational  roles  must 
be  understood,  redefined,  and  articulated  as  the 
move  is  made  towards  regionalism.  (2)  Community 
education  frequently  has  a  rural  orientation,  while 
comprehensive  regional  planning  is  an  outgrowth 
of  urban  planning.  There  must  be  recognition  of 
these  different  roles  and  their  areas  of  overlap  in 
regional  development.  (3)  The  meshing  of  commu- 
nity education  and  comprehensive  planning  is 
necessary.  (4)  There  must  be  additional  financial 
input  into  community  education,  or  plans  will  con- 
tinue to  go  unheeded.  (5)  Improved  communica- 
tion among  administrators  is  needed  at  the  regional 
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level.  (6)  Effective  regional  development  may 
require  a  combination  of  increased  citizen  par- 
ticipation, relevant  plans,  effective  community 
education,  flexible  service  programs,  governmen- 
tal sensitivity  to  changing  social  needs  and  values, 
and  effective  mechanisms  for  utilizing  conflict  and 
dissent.  (See  also  W72-I0480)  (Slrachan-Chicago) 
W72-I049I 


POWER  PLANT  SITING  ON  LAKE  MICHIGAN, 

Argonne  National  Lab.,  III. 
L.  E.  Link. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  88-90. 

Descriptors:  *Lake  Michigan,  'Thermal  power, 
'Industrial  plants,  'Sites,  Conservation,  Recrea- 
tion, Industrial  production,  Water  resources 
development,  Management,  Education,  Long- 
term  planning,  Benefits,  Alternative  planning. 
Identifiers:  'Compromise,  Public  participation. 

Opinions  relating  to  siting  of  electrical  generating 
plants  on  Lake  Michigan  are  summarized.  The 
major  conflict  with  using  shore  property  for  any 
industrial  use  is  the  public  desire  to  maintain  lake 
frontage  for  recreational  use.  The  specific  problem 
with  respect  to  power  plants  using  once-through 
cooling  is  the  concern  about  the  lake's  ecosystem 
due  to  the  large  quantities  of  warm  water 
discharged  into  the  lake.  Removing  Lake  Michigan 
as  a  focus  of  power  plant  siting  may  well  be  a  tem- 
porary situation.  State  or  preferably  regional 
authorities  should  be  established  with  the  respon- 
sibility to  work  out  optimal  land  and  water  uses 
within  the  broad  framework  of  demands  on  these 
resources.  There  is  a  need  for  more  public  educa- 
tion. It  is  relatively  easy  for  an  intervening  group 
to  find  a  valid  basis  for  their  objections  in  almost 
all  power  plant  siting  cases.  At  the  same  time,  it  is 
equally  easy  for  a  utility  to  find  evidence  to  refute 
or  counterbalance  the  interventionists'  argument. 
There  are  no  free  solutions  and  a  forum  is  needed 
with  which  to  arrive  at  the  compromise  which  has 
the  maximum  long-term  benefit.  All  branches  of 
the  communication  media  must  impress  the  public 
that  they  must  participate  in  this  procedure  to 
determine  the  least  obnoxious  of  alternatives.  The 
Lake  Michigan  situation  is  typical.  The  impasse 
can  be  downgraded  by  more  sensible  forum  ap- 
proaches where  all  parties  of  the  controversy  ar- 
bitrate their  differences  by  mechanisms  of  un- 
derstanding. (See  also  W72-10480)  (Strachan- 
Chicago) 
W72- 10492 


AN  INNOVATIVE  EDUCATIONAL  EFFORT  TO 
EXPLORE  WAYS  OF  IMPROVING  LOCAL 
DECISIONS  AFFECTING  ENVIRONMENTAL 
QUALITY, 

Cornell  Univ.,  Ithaca,  N.Y. 
L.  S.  Raymond,  Jr. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  91-94. 

Descriptors:     'Education,     'Decision     making, 
'Planning,  'Environment,  'Quality  control,  Re- 
gional planning,  Communication. 
Identifiers:  'Shackleton  Point  research  group. 

The  origin  and  development  of  a  group  composed 
of  representatives  from  regional  planning  agen- 
cies, technical  agencies,  and  educational  institu- 
tions in  central  New  York  State  are  discussed. 
This  group  first  met  in  October,  1970  at  Cornell 
University's  Shackleton  Point  research  station  to 
discuss  suggested  environmental  education  activi- 
ties in  the  Central  New  York  region.  Some  tenta- 
tive conclusions  are  drawn.  (I)  Encouraging  activi- 
ties to  increase  awareness  and  understanding  of  a 
situation  is  helpful,  but  is  clearly  too  academic  to 


be  useful  to  the  decision  makers  themselves.  (2) 
Although  missions,  goals,  and  objectives  must  be 
stated  for  such  groups  as  the  Shackleton  research 
group,  the  most  important  accomplishment  is  not 
the  fulfillment  of  these  ends.  Rather  the  fact  that 
regional  agencies  and  groups  began  working 
together  on  an  issue  and  established  common 
grounds  for  communication  is  more  significant.  (3) 
The  success  of  such  attempts  depends  upon 
someone  doing  a  lot  of  informal  background  work, 
acting  as  a  communicator  to  keep  the  flow  of  ideas 
and  suggestions  moving  from  one  agency  or  group 
to  another.  (4)  Although  a  large  part  of  these  ef- 
forts is  exerted  voluntarily  or  as  part  of  the  duties 
of  a  regular  agency,  commitment  of  funds  to  be 
used  specifically  for  such  purposes  is  probably 
necessary.  (See  also  W72-10480)  (Strachan- 
Chicago) 
W72-10493 


THE  ROLE  OF  EXTENSION  IN  RESOURCE 
MANAGEMENT:  A  DISCUSSION, 

Cornell  Univ.,  Ithaca,  N.Y. 
L.  Shabman. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  95-96. 

Descriptors:  'Resources  development,  'Planning, 
'Decision  making,  'Management,  'Training,  En- 
vironment, Quality  control,  Information 
exchange,  Regional  planning,  Education. 
Identifiers:  'Extension,  Public  participation, 
Community  education,  Knowledge,  Awareness. 

The  role  of  extension  in  resource  management  is 
discussed.  Four  roles  for  extension  are:  (1)  as  a 
source  of  information,  (2)  as  a  collector  and 
cataloger  of  information,  (3)  as  a  conduit  for  infor- 
mation from  researchers  to  users,  and  (4)  as  a 
forum  for  debate  and  to  facilitate  the  bargaining 
process  fundamental  to  public  decision  making. 
Extension  is  needed  in  all  of  these  roles.  ()  Public 
officials  must  increase  their  awareness  of  environ- 
mental matters  and  their  knowledge  of  environ- 
mentally important  areas  in  the  region,  and  the 
public  should  call  upon  them  to  demonstrate  this 
knowledge.  (2)  A  mechanism  should  be  developed 
through  which  interaction  between  public  officials 
and  environmental  groups  can  be  increased.  (3) 
Planning  agencies  should  jointly  compile  an  En- 
vironmental Inventory,  listing  areas  of  environ- 
mental importance  in  the  region.  (4)  There  must  be 
increased  efforts  to  disseminate  existing  environ- 
mentally important  information  to  the  community 
at  large,  i.e.,  community  education.  (See  also  W72- 
10480)  (Strachan-Chicago) 
W72-10494 


CASE  STUDY  ON  COW  GREEN  CON- 
TROVERSY, 

Corps  of  Engineers,  New  York.  North  Atlantic 
Div. 

J.  E.  Frost. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971.  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  97-100.  1  fig. 

Descriptors:  'Planning,  'Decision  making,  'Water 
resources  development,  Communication,  Model 
studies,  Information  exchange,  Social  aspects, 
Values,  Governments. 

Identifiers:  'Cow  Green  controversy,  Public  par- 
ticipation, Information  interpretation. 

Cow  Green  controversy  resulted  from  a  proposal 
to  locate  an  impounding  reservoir  in  a  valley 
known  as  Cow  Green  on  the  Teese  River  in 
northern  England.  The  following  observations 
were  made:  (1)  Economic  and  development  con- 
siderations dominated  considerations  of  preserv- 
ing flora  and  fauna.  (2)  Locally  affected  interests 
did  not  oppose  the  Cow  Green  proposal,  thereby 


obliging  the  botany  and  conservation  interests  to 
seek  wider  and  more  general,  but  less  powerful 
support.  (3)  The  one  comprehensive  and  objective 
analysis  of  the  pros  and  cons  of  the  proposal  was 
not  considered  at  the  Parliamentary  level  because 
of  the  County's  decision  not  to  oppose  the 
proposal.  (4)  Agricultural  interests  teamed  with 
promoters  in  arguing  that  there  was  indeed  no 
feasible  alternative  to  Cow  Green.  (5)  The  Cow 
Green  experience  suggests  that  the  impetus  foi 
water  resources  development  policy  is  local.  A 
public  communication  model  is  proposed  with  th« 
following  elements:  (1)  analysis  of  the  communica 
tion  situation,  (2)  alternative  means  for  commum 
cation  in  that  situation,  (3)  types  of  information  t( 
be  communicated,  (4)  involved  publics  whost 
values  should  be  considered,  (S)  interpretation  o 
the  information,  (6)  insertion  of  the  informatioi 
into  the  program's  decision  processes,  and  (7 
evaluation  of  the  public  communication  activitie 
throughout  the  program.  Relationships  betweei 
public  values,  bureaucrats  and  program  decision 
are  central  to  good  decision  making  in  governmen 
programs.  (See  also  W72-I0480)  (Strachan 
Chicago) 
W72- 10495 


THE  COMMISSION  FORM  OF  POLIC1 
DETERMINATION:  IS  THE  PUBLIC  IN 
VOLVED., 

Cornell  Univ.,  Ithaca,  N.Y. 

G.D.Davis. 

In:  Proceedings  of  the  Symposium  on  Social  an 

Economic  Aspects  of  Water  Resources  Develop 

ment,  Cornell  University,  Ithaca,  N.Y.,  June  21 

23,  1971.  The  American  Water  Resources  Associs 

tion,  Urbana,  Illinois.  1972.  p  102-104. 

Descriptors:  'Planning,  'Decision  making,  *Ir 
stitutional  constraints,  Administration,  Politic: 
aspects,  Information  exchange. 
Identifiers:  'Commissions,  'Policy  makini 
'Public  participation,  Adirondack  Study  Commit 
sion.  Temporary  Study  Commission  on  the  Futut 
of  the  Adirondacks. 

A  brief  history  of  the  Adirondack  Study  Commi 
sion  and  the  Temporary  Study  Commission  on  th 
Future  of  the  Adirondacks  is  presented.  A  con 
mission  is  selected  to  recommend  policy,  and 
must  recommend  what  it  sees  fit.  Reflecting  publ 
opinion  is  a  function  of  the  political  sector  bi 
commissions  must  go  beyond  the  academic.  The 
have  an  obligation  to  involve  and  inform  tt 
public.  Appointing  a  commission  has  several  ai 
vantages  to  the  administrator:  delaying  decisic 
making,  avoiding  issues,  gauging  public  opinioi 
and  redirecting  blame.  However,  a  commissu 
can  act  to  remove  some  of  the  innate  suspicion  ar 
fear  the  public  has  of  government  bureaucrac 
(See  also  W72-10480)  (Strachan-Chicago) 
W72-10496 


DESIGNING  AN  ENVIRONMENTAL  STUDY  T 
MEET  THE  NEEDS  OF  PLAN  FORMULATIO 
AND  EVALUATION, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  N.J. 
W.Whipple,  Jr. 

In:  Proceedings  of  the  Symposium  on  Social  ai 
Economic  Aspects  of  Water  Resources  Develo 
ment,  Cornell  University,  Ithaca,  N.Y.,  June  2 
23,  1971.  The  American  Water  Resources  Associ 
tion,  Urbana,  Illinois.  1972.  p  106-109. 8  ref. 

Descriptors:   'Planning,   'Evaluation,   'Formul 
tion,      'Environment,     Communication,     Soc 
aspects,  Engineering,  Ecology. 
Identifiers:  'Environmental  impact  studies,  Pub 
participation,  Cooperation. 

Frequently  in  proposed  solutions  to  environmen 
problems  two  urgent  social  imperatives  come  in 
irreconcilable  conflict:  the  preservation  of  a  lU 
of  nature,  and  the  provision  of  outdoor  recreati 
for  growing  urban  areas.  Three  major  problems 
establishing  a  planning  procedure  more  : 
propriate     to     the     solution    of    environmen 
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problems  are  identified.  (I)  The  gap  between 
developmental  engineers  and  their  ecological 
critics  has  become  loo  wide.  (2)  Biological  study 
and  research  is  not  one,  but  a  number  of 
disciplines.  (3)  Biologists  usually  choose  to  study 
their  chosen  species  in  its  natural  habitat.  (4)  Most 
of  the  time,  data  are  not  available  to  establish  the 
nature  of  the  present  ecological  situation  or  to  pre- 
dict the  effect  of  physical  changes.  The  new 
planning  procedures  which  provide  for  environ- 
mental impact  studies  to  broaden  the  basis  of 
planning  are  sound  in  principle.  Many  suggestions 
have  been  made  for  increased  public  participation 
in  the  planning  process,  but  such  changes  take 
lime  and  absorb  energy.  Some  changes  of  attitude 
tiusi  be  brought  about.  Biologists  should  realize 
hat  it  is  mandatory  that  they  study  altered  en- 
vironments. Engineers,  architects,  and  planners 
ihould  realize  that  they  must  work  with  biologists, 
rhere  must  be  an  intellectual  synthesis  of  ap- 
jroach,  based  upon  established  working  relation- 
ihips.  (See  also  W72-10480)  (Strachan-Chicago) 
W72-10497 


JCOLOGY  I  AND  II,  RESOURCE  ECONOMICS 
kND  WATER  RESOURCE  DEVELOPMENT, 

).  Chapman. 

n:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
nent,  Cornell  University,  Ithaca,  N.Y.,  June  21- 
13, 1971.  The  American  Water  Resources  Associa- 
ion,  Urbana,  Illinois.  1972.  p  110-116.  5  tab,  1  fig, 
I  ref. 

iescriptors:  'Ecology,  'Resources  development, 
'Economics,  'Water  resources  development,  En- 
vironment, Systems  analysis.  Water  supply, 
Management,  Performance,  Measurement,  Costs, 
/alue. 

identifiers:  'Resource  economics,  Interdisciplina- 
ry study,  Functionalism,  Hetch-Hetchy  Valley 
Calif),  System  performance. 

rhe  relationship  between  resource  economics  and 
vater  resource  development  is  examined.  Three 
nethodological  aspects  of  interdisciplinary  study 
ire  relevant  to  this  subject.  (1)  The  scientific  un- 
derstanding of  the  majority  of  environmental 
iroblems  involves  both  ecology  and  resource 
:conomics.  (2)  Interdisciplinary  study  often  falls 
o  the  level  of  the  lowest  common  denominator  of 
lie  involved  disciplines.  (3)  The  tension  between 
positivism  and  normativeness  is  common  to  both 
ields.  An  important  consideration  is  a  view  of  the 
legree  of  joint  sharing  of  the  concepts  of  systems 
tnalysis  and  functionalism  in  ecology  and  resource 
economics  Three  aspects  of  water  supply  as  a 
unctional  system  are  components,  a  performance 
neasure,  and  management.  The  Hetch-Hetchy 
/alley  of  California  is  examined  to  determine  if 
he  performance  measure  of  social  cost  and  social 
alue  indicates  proper  management.  The  per- 
eived  value  of  particular  forms  of  ecosystems  - 
heir  nonmonetary  value  -  is  of  primary  im- 
ortance  to  environmental  problems.  The  correct 
stimation  of  social  cost  and  social  value  as  mea- 
ures  of  system  performance  and  component 
lanagement  is  impossible  without  responding  to 
his  need.  It  seems  apparent  that  systems  analysis 
nd  environmental  quality  will  have  some  unex- 
ected  results  for  both  ecology  and  resource 
conomics  in  the  water  supply  field.  (See  also 
/72-10480)  (Strachan-Chicago) 
/72-10498 


NVIRONMENTAL,  ECONOMIC  AND  SOCIAL 
SPECTS  OF  THE  CROSS  FLORIDA  BARGE 
ANAL, 

nny  Engineer  District,  Jacksonville,  Fla. 
.  Fullerton. 

i:  Proceedings  of  the  Symposium  on  Social  and 
conomic  Aspects  of  Water  Resources  Develop- 
ent,  Cornell  University,  Ithaca,  N.Y.,  June  21- 
i,  1971 ,  The  American  Water  Resources  Associa- 
te. Urbana,  Illinois.  1972.  p  121-125.  3  tab. 


Descriptors:  'Environment,  'Economic  justifica- 
tion, 'Social  aspects,  'Florida,  Quality  control, 
Fishing,  Eutrophication,  Aquatic  weed  control, 
Transportation,  Recreation,  Regional  planning, 
Land  use. 
Identifiers:  'Cross  Florida  Barge  Canal. 

The  Cross  Florida  Barge  Canal  was  authorized  in 
1942.  Construction  was  halted  in  1971.  The  project 
provides  for  a  barge  canal  107  miles  long,  extend- 
ing from  the  St.  Johns  River  near  Palatka,  Florida 
through  the  Oklawaha  and  Withlacoochee  Rivers 
to  the  Gulf  of  Mexico.  The  environmental  aspects, 
the  economic  aspects,  and  social  aspects  of  the 
project  are  discussed.  Although  the  construction 
of  the  canal  has  undoubtedly  affected  the  plants 
and  animals  of  the  area,  such  environmental 
change  is  not  necessarily  all  bad.  Construction  of 
Lake  Oklawaha  has  greatly  increased  fishing  op- 
portunities and  harvest.  The  major  environmental 
problems  associated  with  Lake  Oklawaha  are  ex- 
pected to  be  eutrophication  and  aquatic  weeds. 
The  Army  Corps  of  Engineers  feels  that  the  pro- 
ject is  economically  justifiable.  The  benefits  which 
would  result  from  the  construction  are:  transporta- 
tion savings  on  movements  of  bulk  commodities, 
general  recreation  benefits,  commercial  fishing 
boats,  contractor  floating  plant,  new  vessel  delive- 
ries, transient  recreational  boats,  flood  control, 
land  enhancement,  industrial  development,  and 
new  employment  opportunities.  Transportation 
savings  and  recreation  benefits  resulting  from  the 
canal  would  ultimately  be  passed  along  to  the  con- 
sumer. Regional  long-range  land-use  planning  will 
be  needed  along  the  entire  length  of  the  canal.  (See 
also  W72-10480)  (Strachan-Chicago) 
W72- 10499 


TOWARD  A  THEORY  OF  COMPROMISE  IN 
ENVIRONMENTAL  DISPUTES, 

Connecticut  Univ.,  Storrs. 
CD.  Stern. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  126-131. 10  ref. 

Descriptors:  'Environment,  'Judicial  decisions, 
'Planning,  'Decision  making,  Flexibility,  Infor- 
mation exchange,  Alternative  planning,  Coordina- 
tion, Legal  aspects,  Conservation. 
Identifiers:  'Compromise,  Objectives,  National 
Environmental  Policy  Act,  Policy  making. 

Short  case  studies  of  environmental  conflicts  in 
Echo  Park,  Colorado,  the  Central  Arizona  project, 
the  Missouri  Breaks,  Storm  King  Mountain,  the 
Florida  Barge  Canal,  Sunfish  Pond,  New  Jersey, 
and  Tocks  Island  are  presented.  Some  of  these 
cases  were  amenable  to  compromise,  while  others 
were  not.  While  litigation  has  been  helpful  to  the 
environmental  cause  on  specific  issues,  it  would 
be  a  mistake  to  rely  on  the  courts  as  a  substitute 
for  the  process  of  compromise.  In  order  to  exploit 
the  opportunities  for  compromise  when  they 
present  themselves,  it  is  essential  for  the  parties  to 
have  room  to  maneuver.  Compromise  is  more 
readily  attainable  where  some  set  of  objectives  has 
been  defined,  preferably  by  the  decision  maker. 
Flexibility  decreases  as  commitments  are  made 
either  to  a  public  position  or  to  actual  physical  in- 
vestments. The  National  Environmental  Policy 
Act  has  taken  the  arbitrariness  out  of  information 
disclosure  patterns.  This  has  improved  the  deci- 
sion making  process  by  alerting  the  developer  to 
factors  that  before  went  unexamined,  and  by  giv- 
ing individuals  access  to  factual  material  from 
which  they  can  suggest  alternative  solutions  to  the 
initial  formulation  of  the  proposal.  Eventually,  this 
improved  decision  making  process  will  result  in 
more  ammunition  for  court  action  and  a  forum  for 
compromise.  (See  also  W72-10480)  (Strachan- 
Chicago) 
W72-1050O 


JAMAICA  BAY/KENNEDY  AIRPORT  ANATO- 
MY OF  A  TECHNOLOGICAL  ASSESSMENT, 
National  Academy  of  Sciences,  Wash.,  D.C. 
S.  Ebbin. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  134-146.  I  ref. 

Descriptors:  'Assessments,  'Planning,  'Decision 
making,  Environment,  Quality  control,  Conserva- 
tion,   Technology,    Pollution    abatement,    Costs, 
Benefits,  Value. 
Identifiers:  'Jamaica  Bay/Kennedy  Airport  Study. 

The  Jamaica  Bay/Kennedy  Airport  study  (Na- 
tional Academy  of  Sciences,  National  Academy  of 
Engineering)  carried  out  a  prototype  multi-discipli- 
nary effort.  Despite  the  institutionally-related  dif- 
ficulties, the  study  proved  that  such  assessments 
could  be  done  well  and  effectively.  It  also  illus- 
trated that  a  new  institutional  mechanism  will  be 
needed  if  technology  assessments  are  to  become  a 
regular  part  of  the  public  decision  making  process. 
The  following  conclusions  were  made  (1)  any  run- 
way construction  will  damage  the  natural  environ- 
ment of  the  Bay  and  reduce  its  potential  use  for 
conservation,  recreation,  and  housing;  (2)  the  Bay 
environment  can  be  improved  by  technological 
means,  although  airport  expansion  would  increase 
the  economic  costs  or  dilute  the  benefits  of  these 
improvements;  (3)  construction  of  new  runways 
will  not  significantly  reduce  the  number  of  re- 
sidents in  nearby  areas;  and  (4)  permanent  conver- 
sion of  any  estuarine  area  to  airport  or  other  com- 
mercial or  industrial  use  diminishes  a  national  en- 
vironment asset  of  great  potential  value  to  future 
generations.  (See  also  W72-10480)  (Strachan- 
Chicago) 
W72-10501 


EVALUATION  OF  RECREATION  SUPPLY 
RELATIONSHIPS  FOR  OUTDOOR  RECREA- 
TION DEVELOPMENT, 

Michigan  State  Univ.,  East  Lansing. 
E.  Dersch. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  156-157.  1  fig. 

Descriptors:  'Evaluation,  'Recreation  facilities, 
'Recreation  demand,  'Optimization,  Planning, 
Long-term  planning,  Designing,  Decision  making, 
Optimum  development  plans. 
Identifiers:  'Recreation  supply  function,  Informa- 
tion collection. 

A  recreation  supply  function  is  developed.  An  ex- 
amination of  recreation  supply  relationships  in- 
herent to  a  recreation  site  is  needed  before  any 
designs  are  made  on  the  site's  development  for 
satisfying  a  recreation  demand.  The  recreation 
supply  function  concept  provides  two  important 
kinds  of  information  useful  in  the  decision  making 
process.  (1)  It  provides  a  usable  natural  resource 
assessment  that  includes  an  inventory  of  soil  types 
and  characteristics,  vegetation  and  geological  fea- 
tures of  the  land,  and  an  inventory  of  basic  water 
resources.  (2)  It  provides  the  decision  maker  with 
a  more  inclusive  perspective  of  the  impact  that 
each  alternative  recreation  use  might  have  on  the 
total  recreation  resources  base  of  an  area.  A  sim- 
plified hypothetical  case  is  presented.  Linear  pro- 
gramming can  be  adapted  as  an  optimization 
technique.  The  recreation  supply  function  pro- 
vides a  tool  which  the  recreation  planner  may  use 
as  a  guide  in  designing  and  developing  a  recreation 
area.  It  provides  much  of  the  information  needed 
to  derive  an  optimal  development  strategy  for  a 
recreation  area.  It  is  almost  unlimited  in  its  appli- 
cation to  the  preservation  of  natural  features  vital 
to  growing  recreation  demand.  This  concept  might 
also  be  expanded  to  provide  the  supply  function 
for  larger  areas.  (See  also  W72-I0480)  (Strachan- 
Chicago) 
W72-10502 
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EXPERIENCE  OF  THE  CORPS  OF  ENGINEERS 
IN  PREPARING  ENVIRONMENTAL  IMPACT 
STATEMENTS, 

Institute  for  Water  Resources  (Army),  Alexandria, 
Va. 

D.  Aggerholm. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  163-165. 

Descriptors:  'Planning,  'Evaluation,  'Environ- 
mental effects,  Governments,  Assessments, 
Resources,  Methodology,  Analysis,  Information 
exchange,  Data  collections,  Communication, 
Research  and  development. 

Identifiers:  'Army  Corps  of  Engineers,  'Environ- 
mental impact  statements,  Environmental  Policy 
Act,  Policy  making,  Organizing  concepts. 

The  Corps  of  Engineers'  performance  in  the 
preparation  of  environmental  impact  statements 
required  by  the  Environmental  Policy  Act  of  1969 
is  evaluated.  Generally,  performance  has  been 
average  with  respect  to  following  the  letter  of  the 
law,  but  less  than  desirable  in  conforming  to  its 
spirit  and  intent.  The  following  factors  are  con- 
sidered: commitment,  rewards  and  punishments, 
resources,  money,  manpower,  time,  basic  organiz- 
ing concepts  and  definitions,  tools,  information, 
communication,  and  organization  and  manage- 
ment. There  is  a  decided  lack  of  commitment  to 
the  spirit  of  the  Act  at  all  levels  of  government. 
There  are  few  incentives  in  the  system  for  taking 
environmental  assessment  seriously.  Money,  man- 
power, and  time  are  needed  and  seriously  lacking. 
There  is  a  lack  of  working  organizing  concepts  and 
definitions,  while  a  dearth  of  methodology, 
procedures  and  criteria  for  measurement  and  anal- 
ysis exists.  The  problem  of  information  is  very 
critical.  The  amount  of  data  needed  must  be  mea- 
sured. Communication  must  be  improved  between 
those  who  make  policies  and  those  who  apply 
them;  between  researchers  and  practitioners; 
between  disciplines;  and  between  the  public  and 
the  government.  The  organization  of  resources  has 
not  been  given  adequate  thought.  Comparatively 
little  concern  has  been  directed  toward  structuring 
a  system  to  continuously  improve  the  substance  of 
statements  or  to  define  research  needs  and  priori- 
ties. (See  also  W72-10480)  (Strachan-Chicago) 
W72-10503 


A  REGIONAL  APPROACH  TO  IMPROVING 
THE  ENVIRONMENT:  THE  APPALACHIAN 
EXPERIENCE, 

Appalachian  Regional  Commission,  Washington, 
DC. 

D.A.Crane. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  166-173. 1  fig,  13  ref. 

Descriptors:  'Regional  planning,  'Environment, 
'Decision  making,  Governments,  Flexibility, 
Coordination,  Funding,  Institutional  constraints, 
Application  methods,  Management. 
Identifiers:  'Appalachian  Regional  Commission, 
Initiative,  Guidance. 

Traditional  State  or  Federal  programs  were  not 
considered  sufficiently  responsive  to  meet  the 
needs  of,  or  address  the  problems  of,  the  Ap- 
palachian Region.  Consequently,  the  Appalachian 
Regional  Commission  was  established.  The  Com- 
mission represents  a  balance  of  power  between  the 
Governors  of  the  States,  the  executive  branch  of 
the  Federal  government,  and  the  Congress.  Initia- 
tive for  projects  comes  from  the  member  States. 
Flexibility  is  required  on  the  part  of  Federal  agen- 
cies under  their  national  program  guides.  Coor- 
dination and  guidance  of  State  programs  are  pro- 
vided. Decision  making  in  the  Commission  fully 
reflects  these  attributes.  A  program  decision  needs 
the  affirmative  vote  of  more  than  one-half  of  the 
States  and  of  the  Federal  Co-Chairman.  Program 


decision  with  respect  to  projects  or  other  applica- 
tions for  funds  must  originate  with  the  State  (s) 
and  be  approved  by  the  particular  State's  (s') 
Representative  (s).  No  State  can  be  forced  to  ac- 
cept any  program  decision.  The  typical  regional 
program  needs,  specific  commission  program  im- 
plementation, institutional  constraints  to  the  com- 
mission approach,  and  possible  applications  of  the 
commission  approach  to  other  areas  are  discussed. 
(See  also  W72-10480)  (Strachan-Chicago) 
W72-10504 


REGIONAL  PLANNING  AND  SOCIAL 
COSTS/BENEFITS, 

Cornell  Univ.,  Ithaca,  N.Y. 
C.  Riordan. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  176-178.  1  tab. 

Descriptors:  'Regional  analysis,  'Regional 
development,  'Planning,  'Cost-benefit  theory, 
Decision  making,  Measurement  evaluation,  As- 
sessments, Value,  Institutional  constraints, 
Technology,  Analysis. 

Identifiers:  Identification,  Institutional  structure, 
Commissions,  Socio-economic  environment. 

Three  major  problems  related  to  attempts  to  incor- 
porate consideration  of  social  costs  and  benefits 
into  public  decision  making  are:  (1)  What  are  the 
social  costs  and  benefits  of  public  action.  (2)  How 
are  the  means  for  measurement  of  costs  and 
benefits  improved  once  they  are  identified.  (3) 
How  are  commensurate  values  attached  to  the 
various  kinds  of  costs  and  benefits  in  the  assess- 
ment process.  These  questions  are  problems  of 
identification,  measurement,  and  evaluation. 
There  are  three  important  dimensions  which  com- 
prehend these  actions:  institutional  structure, 
technological  advance,  and  analytical  capability. 
The  relationship  of  these  factors  to  commission 
decision  making  and  to  the  socio-economic  en- 
vironment in  which  decisions  are  made  are  also 
considered.  (See  also  W72-10480)  (Strachan- 
Chicago) 
W72-10505 


CHANGING  ROLE  OF  THE  STATE  IN  WATER 
RESOURCES  PLANNING, 

Minnesota  State  Planning  Agency,  St.  Paul. 
G.J.  Kelnhofer,  Jr. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  198-200. 

Descriptors:  'Water  resources  development, 
•Planning,  'State  governments,  'State  jurisdic- 
tion, Federal  government,  Project  planning,  Coor- 
dination, Communication,  Management,  River 
basin  commissions,  Water  Resources  Planning 
Act. 
Identifiers:  'Policy  making,  Joint  planning. 

The  union  of  the  states  and  the  federal  government 
in  planning  for  the  development  of  water  and  re- 
lated land  resources  is  still  far  from  an  accom- 
plished fact.  Some  of  the  problems  which  must  be 
resolved  in  achieving  the  goal  of  joint  planning 
are:  representation  of  the  interests  of  those  who 
live  in  the  planning  area,  and  the  difference  in 
commission  roles  between  a  state  and  federal 
representative.  For  many  states,  active  participa- 
tion in  water  resources  planning  is  of  recent  origin. 
Federal  agencies  have  been  somewhat  more  ag- 
gressive than  the  states  in  planning  water  develop- 
ment projects,  even  on  intrastate  rivers.  Since  the 
federal  agencies  were  better  equipped,  trained, 
budgeted  and  authorized  to  perform  development 
work,  there  was  little  incentive  for  the  state 
government  to  duplicate  this  system  with  a  smaller 
budget,  less  manpower,  equipment,  authority,  and 
experience.   At  present,   an   increasingly  critical 


public  attitude  is  slowly  changing  this  attitude 
towards  development.  Federal  agencies  are  more 
willing  to  share  project  planning  with  state  govern- 
ments. One  arena  where  the  state  and  federal 
governments  are  beginning  to  coordinate  their  in- 
dividual approaches  to  water  resources  manage- 
ment is  that  of  the  river  basin  commissions 
authorized  under  the  Water  Resources  Planning 
Act  of  1965.  A  dialogue  has  been  started;  the  par- 
ticipants have  measured  each  other's  capacities 
and  evaluated  intentions;  and  slow  progress  is 
being  made  in  developing  procedures  that  may  yet 
permit  joint  planning  operations.  A  new  planning 
partnership  is  being  designed.  (See  also  W72- 
10480)  (Strachan-Chicago) 
W72-10506 


CASE  STUDIES  IN  REGIONAL  WATER  QUALI- 
TY MANAGEMENT, 

Cornell  Univ.,  Ithaca,  N.Y. 
G.  Johnson. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  209-210. 

Descriptors:    'Water   quality   control,    'Manage- 
ment, 'Regional  development,  'Planning,  Pollu- 
tion abatement,  Flexibility,  Costs,  Funding. 
Identifiers:   'Regional  planning,  'Policy  making, 
Case  studies,  Goals,  Participation. 

Regional  surface  water  quality  management  stu- 
dies are  discussed.  Studies  of  (1)  water  resource 
management  policies  that  conflict  with  regional 
goals  of  efficient  and  effective  water  quality 
restoration  and  protection,  and  (2)  ways  in  which 
general  methods  of  soliciting  local  and  regional 
participation  may  fail,  are  considered.  The  first 
study  involved  a  river  basin  that  was  being 
reviewed  by  the  state's  department  of  health  prior 
to  establishment  of  stream  quality  standards.  It 
recommended  a  staging  of  water  quality  restora- 
tion activities  with  emphasis  on  'individual  case' 
stream  standards  assessments;  with  priorities 
established  for  short  term  control  methods  for 
gross  pollution  control  and  long  term  investments 
for  complete  and  reliable  wastewater  collection; 
and  with  partial  management  responsibilities 
delegated  to  regional  representatives  to  provide 
for  local  input  and  to  foster  regional  involvement 
in  the  management  program.  After  much  of  the 
quality  attainment  should  be  producing  noticeable 
quality  improvements,  many  problems  still  exist. 
The  second  study  illustrates  the  need  for  flexible 
and  well  thought  out  water  quality  management 
policies.  It  indicated  that  the  regionalization  of 
wastewater  collection  and  treatment  facilities  at 
certain  locations  in  the  basin  would  provide  effec- 
tive water  pollution  abatement  at  lower  overall 
costs  to  the  communities  in  these  areas.  It  was 
later  realized  that  the  idea  of  regionalization  con- 
flicted directly  with  the  then  present  state  treat- 
ment facility  grant  program,  controlled  by  a  dif- 
ferent agency.  (See  also  W72-10480)  (Strachan- 
Chicago) 
W72- 10507 


THE  HUDSON  VALLEY  COMMISSION  -  AN 
EXPERIMENT  IN  ENVIRONMENTAL 

PLANNING, 

Wirth-Howlett  Associates,  Nanuet,  N.Y. 
B.Howlett. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  214-215. 

Descriptors:  'Planning,  'Environment,  'Hudson 
River,  Jurisdiction,  Regulation,  Communication, 
Comprehensive  planning,  Land  use. 
Identifiers:  'Hudson  River  Valley  Commission, 
Project  review,  Resource  inventory. 
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The  Hudson  River  Valley  Commission  was 
formed  from  a  recommendation  of  a  previous 
commission  (196S)  which  proposed  the  establish- 
ment of  an  interstate  compact.  It  would  be  con- 
cerned with  scenic,  historic,  recreational  and  natu- 
ral values  of  the  River,  and  not  apply  directly  to 
water.  The  Commission  had  the  new  and  innova- 
tive power  of  reviewing  proposed  projects,  and 
this  was  coupled  with  a  unique  jurisdictional  boun- 
dary. The  jurisdiction  of  the  Commission  within 
which  project  review  was  to  be  applied  was  an  un- 
dulating boundary  including  all  lands  within  one 
mile  of  the  Hudson's  shores  plus  any  additional 
lands  that  could  be  seen  from  the  water  -  but  not 
beyond  two  miles.  Two  tasks  were  immediately 
faced:  to  create  a  draft  set  of  project  review  rules 
and  regulations  to  be  presented  at  public  hearings 
which  were  required  before  reviews  could  com- 
mence, and  to  make  an  inventory  of  significant 
resources  for  the  entire  jurisdiction.  While  the 
resource  inventory  proved  a  useful  tool,  methods 
for  scientifically  evaluating  the  full  impact  of  any 
type  of  project  on  these  resources  proved  elusive. 
The  project  review  procedure  proved  to  be 
generally  successful.  Throughout,  there  was  a 
strong  program  to  relate  the  Commission  goals  and 
activities  to  local  people,  in  government  and  out- 
side. Other  tasks  were  less  successful,  particularly 
the  completion  of  the  comprehensive  plan.  The 
Commission's  experience  indicated  that  the  con- 
cept of  the  comprehensive  plan  needed  to  be 
revamped.  Traditional  broad  land  use  designations 
will  not  succeed  without  enforcement  power,  nor 
does  the  approach  fit  particularly  well  in  a  strong 
environmental  context.  (See  also  W72-10480) 
(Strachan  -Chic  ago) 
W72- 10508 


THE  NORMATIVE  ASPECTS  OF  ENVIRON- 
MENTAL PLANNING, 

Cornell  Univ.,  Ithaca,  N.Y. 
P.  L.  Bereano. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23, 1971 ,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  216-219.  14  ref. 

Descriptors:  *Environment,  'Planning,  'Decision 
making,  Ecology,  Economics,  Public  health, 
Values. 

Identifiers:  'Normative  aspects,  Public  participa- 
tion. 

The  nature  of  the  planning  process  and  its  applica- 
tion to  environmental  concerns  are  discussed.  The 
origins  of  American  planning  are  to  be  found  in  the 
upper  middle-classes  of  the  Progressive  era. 
Within  the  last  decade,  planning  has  been  con- 
ceived as  a  science  of  rational  social  decision  mak- 
ing. It  has  embraced  the  theories  of  model  build- 
ing, systems  analysis,  new  data  handling 
techniques,  the  adaptation  of  behavioral  theories, 
and  decision  making  hypotheses.  There  has  been  a 
transition  away  from  concentrating  on  the  plan  to 
the  planning.  Further  trends  can  be  perceived  as 
focusing  on  the  outcome  of  decisions.  Motivations 
which  have  stimulated  public  planning  have 
shifted  from  a  consideration  of  economics  and 
public  health,  to  ecology.  A  problem  of  major  im- 
portance which  is  confronted  by  environmental 
planning  is  presented  by  local  parochialism  in  the 
context  of  issues  or  development  activities  which 
have  an  impact  beyond  the  particular  locale.  On 
the  Federal  level,  there  has  been  increased  recog- 
nition that  a  national  land  use  program  is  needed. 
The  normative  issues  of  what  values  goals  shall 
embody  and  what  values  shall  be  incorporated  into 
the  means  of  obtaining  these  goals,  must  be  ad- 
dressed, or  the  planning  process  will  have  no 
meaning.  (See  also  W72-10480)  (Strachan- 
Chicago) 
W72- 10509 


WATER  RESOURCE  MANAGEMENT  AND  THE 
ENVIRONMENT:        A        COMPARISON        OF 


GOVERNMENTAL  APPROACHES  IN  PUERTO 
RICO  AND  SOUTHEAST  NEW  ENGLAND, 

Institute  of  Public  Administration,  Wash.,  D.C. 
R.S.  Fosler. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23,  1971,  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois.  1972.  p  229-232.  1  ref. 

Descriptors:  'Water  resources  development, 
'Management,  'Environment,  'Puerto  Rico, 
'Governments,  Comprehensive  planning,  Re- 
gional planning,  Economics,  Land  use.  Popula- 
tion, Regulation. 

Identifiers:  'Southeast  New  England,  Policy  mak- 
ing, Policy  implementation,  New  England  River 
Basins  Commission. 

Both  Puerto  Rico  and  Southeast  New  England 
face  the  same  type  of  conceptual  problem  for 
water  resource  management  by  current  modes  of 
economic  activity  and  patterns  of  land  use  which 
threaten  environmental  values.  In  both  cases,  the 
presumptive  rigor  of  dealing  only  with  water  re- 
lated problems  has  given  way  to  a  more  realistic 
perspective  which  deals  comprehensively  with  en- 
vironmental management.  In  Puerto  Rico, 
established  industrial  practices  of  resource  use, 
high  aspirations,  and  continuing  economic 
problems,  all  militate  against  careful  environmen- 
tal use  and  in  favor  of  continued  economic  expan- 
sion. In  Southeast  New  England  the  environmen- 
tal issue  is  based  upon  the  growth  of  population 
and  metropolitan  areas,  and  increased  economic 
activity.  A  top  level  Environmental  Quality  Board 
was  created  in  Puerto  Rico,  with  powers  of 
planning,  policy  making,  policy  implementation, 
and  regulation  in  matters  relating  to  the  environ- 
ment. The  New  England  River  Basins  Commission 
was  created  in  response  to  a  need  for  more  effec- 
tive management  of  water  and  related  land 
resources  on  a  region-wide  basis.  A  contrast  in 
problems  and  approaches  is  revealed.  Puerto  Rico 
appears  to  face  more  severe  conflicts  between 
economic  growth  and  environmental  protection 
than  does  Southeast  New  England.  Puerto  Rico 
has  fashioned  a  structurally  simple  and  potentially 
powerful  government  apparatus  to  confront  these 
problems.  In  Southeast  New  England  the  govern- 
ment machinery  grows  more  complex  and  the 
potential  for  definitive  action  more  distant.  (See 
also  W72-10480)  (Strachen-Chicago) 
W72-10510 


IN  THE  YEAR  2070, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy).  Policy  Advisory  Bureau. 

W.H.Pawley. 

Ceres:  FAO  Review,  Vol.  4,  No.  4,  p  22-27,  1971 .  3 

tab,  4  ref. 

Descriptors:  'Tropical  regions,  'Human  popula- 
tions, 'Arid  lands,  'Crop  production,  'Desalina- 
tion, Planning,  Economic  impact,  Growth  rates, 
Migration,  Mortality,  Productivity,  Social  aspects, 
Standing  crops,  Supply. 

Identifiers:  'Developing  nations,  'World  hunger, 
'Overpopulation. 

No  one  can  predict  what  the  human  population 
will  be  in  the  year  2070,  a  century  from  now,  but  it 
is  possible  to  develop  reasonable  growth  rate 
hypotheses.  Using  a  'moderate'  hypothesis,  that 
fertility  declines  rapidly  enough  to  offset  mortality 
declines  and  shifts  in  the  age  composition  in  the 
female  population  during  the  fertility  period,  the 
world  will  need  to  feed  36  billion  people  by  2070. 
This  may  create  problems  of  food  supply,  but  it 
can  be  done,  and  without  recourse  to  synthetic 
foods  if  2  major  technical  breakthroughs  were  to 
occur:  (1)  techniques  for  continuous  cultivation  of 
the  soil  in  the  humid  tropics  after  the  tree  cover 
has  been  removed;  (2)  desalination  of  sea  water  at 
costs  low  enough  for  irrigation  and  with  power 
cheap  enough  to  pump  it  hundreds  of  miles  and  lift 
it  to  considerable  heights.  If  a  total  world  cropping 
area  of  12  billion  ha  were  assumed,  and  yield 


averaged  only  twice  those  now  attained  in  Europe, 
total  food  output  would  be  at  least  30  and  probably 
50  times  the  present  levels.  Some  problems  are 
that  the  new  high  food  producing  areas  and  popu- 
lation concentrations  would  be  considerably 
separated,  the  breakthrough  might  not  come  soon 
enough,  the  enormous  amount  of  chemicals 
required  for  such  a  crop  output,  the  difficulty  of 
educating  such  large  amounts  of  people  and  the 
shortage  of  disposable  income.  Solutions  to  these 
problems  are  considered  attainable.  (Casey- 
Arizona) 
W72-10512 


IRRIGATION  DEVELOPMENT  IN  THE  CEN- 
TRAL BASIN  OF  THE  OGALLALA  FORMA- 
TION -THE  PAST  AND  THE  FUTURE, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of 
Agricultural  Economics;  and  Haile  Sellassie  I 
Univ.,  Alem  Maya  (Ethiopia).  Dept.  of  Agricul- 
tural Economics. 

For  primary  bibliographic  entry  see  Field  03F. 
W72-10516 


PLANNING      FOR      WATER      AND      POWER 
UTILISATION, 

Snowy     Mountains     Hydro-Electric     Authority, 

Cooma  (Australia). 

For  primary  bibliographic  entry  see  Field  03F. 

W72-10532 


GENERALIZATION  OF  WHITE'S  METHOD  OF 
SUCCESSIVE  APPROXIMATIONS  TO 

PERIODIC  MARKOVIAN  DECISION 

PROCESSES, 

Sun  Oil  Co.,  Dallas,  Tex. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10780 


ANALYSIS  OF  WATER  REUSE  ALTERNA- 
TIVES IN  AN  INTEGRATED  URBAN  AND 
AGRICULTURAL  AREA, 

Water  Research  Lab.  Utah  State  Univ.,  Logan. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-10781 


ROLE  OF  ECONOMICS  IN  PLANNING  FLOOD 
PLAIN  LAND  USE, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

L.  D.James. 

Journal   of   the    Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol.  98,  No.  HY6,  p 

981  -992,  June,  1972.  2  fig,  8  tab,  8  ref. 

Descriptors:  'Flood  control,  'Flood  plains, 
•Floodproofing,  'Flood  protection,  'Flood  plain 
zoning,  Flood  damage,  Land  use,  Planning,  Op- 
timization, Estimating,  Computer  programs,  Non- 
structural alternatives,  Flood  plain  insurance, 
Hydraulics,  Systems  analysis. 
Identifiers:  Economic  analysis,  Peak  flow. 

Economic  analysis  can  be  employed  to  formulate  a 
plan  combining  nonstructural  with  structural  mea- 
sures for  flood  control.  Planning  decision  on 
whether  development  should  be  permitted  in  a 
flood  plain  can  be  integrated  with  decisions  on 
how  to  arrange,  design,  use,  and  maintain  those 
developments  that  are  authorized.  To  illustrate  the 
computational  approach  for  establishing  planning 
guidelines,  a  hypothetical  simplified  situation  is 
examined  in  a  procedure  described  step  by  step  in 
a  numerical  example;  a  methodology  is  presented 
for  estimating  the  optimum  nonstructural  flood 
control  alternatives  for  a  hypothetical  flood  plain. 
The  objective  is  to  minimize  the  sum  of  expected 
flood  damages  and  the  annual  cost  of  the  em- 
ployed measures.  It  is  shown  that  flood  proofing 
has  the  economic  advantage  for  shallow  (more 
frequent)  flooding,  and  flood  zoning  has  the  ad- 
vantage for  deeper  (rarer)  flooding.  The  least  cost 
design  for  nonstructural  flood  control  is  thus  to 
floodproof  the  portion  of  the  flood  plain  which  will 
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be  inundated  by  the  design  flood  to  depths  of  less 
than  1.43  m  and  excluding  development  by  zoning 
from  areas  flooded  to  a  greater  depth.  References 
are  made  to  literature  and  computer  programs  for 
dealing  with  data  gathering  and  analysis  in  more 
complex,  real  world  situations.  (Bell-Cornell) 
W72-10782 


ECONOMIC    OPTIMIZATION   OF   A    SINGLE- 
CELL  AQUIFER, 

Washington  Univ.,  Seattle.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-I0783 


PLANS  FOR  MEETING  WATER  REQUIRE- 
MENTS, IN  THE  KASKASKIA  RIVER  BASIN, 
1970-2020, 

Illinois  State  Water  Survey,  Urbana. 
K.  P.  Singh,  A.  P.  Visocky,  and  C.  G.  Lonnquist. 
Report  of  Investigation  70,  1972.  24  p,  11  fig,  11 
tab,  12ref. 

Descriptors:  "Water  treatment,  'Water  supply, 
•Water  requirements,  'Costs,  Planning,  Optimiza- 
tion, Mathematical  models.  Lake  Superior,  Com- 
puter programs,  Groundwater  availability,  Surface 
water  availability,  Storage  tanks,  Reservoir  yield, 
System  analysis. 

Identifiers:  'Kaskaskia  River  Basin,  Raw  water, 
Population  growth,  Transmission  costs  (Water), 
Water  production  costs,  Treatment  costs. 

The  availability  of  ground  and  surface  water 
sources  is  assessed  and  cost  optimization  is  per- 
formed to  provide  an  adequate  and  economical 
water  supply  for  each  of  105  towns  in  the 
Kaskaskia  River  Basin  from  1970  through  the  year 
2020.  An  analysis  of  town  water  requirements  and 
populations  yields  a  stable  relation,  enabling  trans- 
formation of  population  estimates  to  water 
requirement  estimates  for  the  60-year  period. 
Three  types  of  water  sources,  in  the  face  of 
general  constraints,  are  considered:  groundwater 
from  drift  and  shallow  bedrock  wells;  surface 
water  from  existing  and  potential  reservoirs;  water 
from  the  Kaskaskia  River.  Cost  elements  of  a 
water  supply  system,  for  which  appropriate  cost 
functions  are  provided,  were  grouped  under  costs 
of  raw  water  production,  treatment,  and  transmis- 
sion to  storage  tank  location.  Minimum-cost  water 
supply  systems  are  obtained  by  optimizing  the  sum 
of  these  three  costs.  Only  50  towns  in  the  basin 
have  adequate  groundwater  potential  to  meet  the 
2020  requirements.  Groundwater  supply  is 
generally  more  economical  than  water  supply  from 
reservoirs.  Two  alternative  economical  plans  for 
meeting  the  water  requirements  of  the  105  towns 
are  provided;  the  plans  are  described  and 
discussed  in  terms  of  adequacy  are  economic  effi- 
ciency. (Bell-Cornell) 
W72-10785 


REGIONAL      SEWERAGE      SYSTEMS      AND 
TREATMENT  COSTS  IN  TEXAS, 

Texas  Water  Quality  Board,  Austin. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-10853 


IRRIGATION  PLANNING  4.  OPTIMAL  INTER- 
SEASONAL  WATER  ALLOCATION, 

Montana     State     Univ.,     Bozeman.     Dept.     of 

Economics;  and  Montana  State  Univ.,  Bozeman. 

Dept.  of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-10890 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS,  REPORT  OF  FOREST  SUB- 
PROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  04A. 

W72-10897 


A  GENERALIZED  MODEL  OF  A  RESOURCE- 
-POPULATION  SYSTEM:  I.  GENERAL  PRO- 
PERTIES, 

Cornell  Univ.,   Ithaca,   N.Y.  Div.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10939 


A  GENERALIZED  MODEL  OF  A  RESOURCE- 
POPULATION  SYSTEM:  II.  STABILITY  ANAL- 
YSIS, 

Cornell  Univ.,   Ithaca,  N.Y.  Div.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  06A. 

W  72- 10940 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


DEVELOPMENT    OF    A     STATE    EFFLUENT 
CHARGE  SYSTEM, 

Vermont  Dept.  of  Water  Resources,  Montpelier. 
Agency  of  Environmental  Conservation. 
For  primary  bibliographic  entry  see  Field  05G. 
W72- 10674 


6D.  Water  Demand 


THE  DEVELOPMENT  OF  A  PROCEDURE  FOR 
ACQUIRING  AND  DISSEMINATING  INFOR- 
MATION ON  WATER  USE,  VOLUMES,  1  AND 

2. 

Enviro  Control,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07A. 

W 72- 10467 


WATER  FOR  SOUTHERN  NEVADA:  PART  1, 

Montgomery   (James   M.)  Consulting  Engineers, 

Inc.,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-10471 


IN  THE  YEAR  2070, 

Food  and  Agriculture  Organization  of  the  United 

Nations,  Rome  (Italy).  Policy  Advisory  Bureau. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10512 


AGRICULTURE'S  CONTRIBUTIONS  TO  THE 
NATION'S  WATER  RESOURCES  AND  FLOOD 
CONTROL, 

Agricultural  Research  Service,  Beltsville,  Md.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  03F. 

W72-I0520 


PLANS  FOR  MEETING  WATER  REQUIRE- 
MENTS, IN  THE  KASKASKIA  RIVER  BASIN, 
1970-2020, 

Illinois  State  Water  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  06B. 
W72- 10785 


ST.  LOUIS  REGION  WATER  AND  SEWERAGE 
FACILITIES, 

D.  A.  Sokol,  and  T.  L.  Appell. 
Available  from  the  National  Technical  Informa- 
tion Service  as  PB-205  978,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  East-West  Gateway  Coor- 
dinating Council,  St.  Louis,  Missouri,  September 
1971.  354  p,  21  fig,  30  tab,  65  ref.  HUD  Mo.  P-160, 
Work  Element. 

Descriptors:  'Comprehensive  planning,  'Water 
supply,  'Sewerage,  'Urban  drainage,  'Regional 
development,  'Water  resources  development,  Ur- 
banization, Cities,  Planning,  Storm  runoff,  Treat- 
ment facilities,  Missouri,  Illinois,  Comparative 
costs,  Capital  costs,  Water  policy,  Coordination, 
Local  governments. 


Identifiers:    'St.    Louis    (Missouri),    Water   and 
sewerage  facilities. 

Analyses  and  recommendations  are  presented  for 
an  areawide  water,  sewer,  and  stormwater 
drainage  facilities  development  plan  for  the  St. 
Louis  Metropolitan  area.  Three  geographical  sec- 
tors comprise  the  study  area:  (1)  the  urbanized 
area  in  St.  Louis  and  St.  Louis  County,  (2)  the  Mis- 
souri counties  of  Franklin,  Jefferson  and  St. 
Charles,  and  (3)  the  Illinois  counties  of  Madison, 
Monroe  and  St.  Clair.  All  water  and  sewerage 
treatment  facilities  as  small  as  those  serving  a 
population  of  100  people  and  larger  were  inven- 
toried. This  detailed  inventory  identifies  the 
capacity  each  plant  was  designed  to  serve,  the 
present  loading  on  the  plant  in  absolute  numbers 
and  percentage  of  design  capacity,  and  the  level  or 
quality  of  treatment.  Existing  facilities  for  water 
supply,  sanitary  sewage  treatment  and  storm 
drainage  were  analyzed  in  detail  by  Sectors  of  the 
Region.  It  was  concluded  that  seventy  percent  of 
the  water  supply  facilities  in  the  region  will  require 
modification  within  the  next  15  years.  Wastewater 
collection  and  disposal  was  identified  as  an  in- 
creasingly difficult  problem  in  the  region.  Several 
parts  of  the  study  area  face  the  problem  of  provid- 
ing sewage  treatment  facilities  to  eliminate 
problems  resulting  from  malfunctioning  septic 
tanks.  Regional  integrated  approaches  are  sug- 
gested for  providing  and  operating  facilities  for 
water  supply,  sewerage  and  stormwater  drainage. 
Economies  in  the  scale  of  construction  of  large 
joint-use  facilities  and  systems,  as  contrasted  with 
smaller  facilities  of  single  jurisdictions,  are  docu- 
mented. (Poertner) 
W72-10846 


NORTH      ATLANTIC      REGIONAL      SUPPLY 
MODEL, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-I0886 


MODEL       FOR       ESTIMATING       REGIONAL 
WATER  NEEDS, 

Massachusetts  Inst,  of  Tech  ,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10887 


THE     NAR     STUDY:     A     CASE     STUDY     IN 
SYSTEMS  ANALYSIS, 

Corps  of  Engineers,  New  York.  North  Atlantic 

Div. 

For  primary  bibliographic  entry  see  Field  06A. 

W72-10888 


GROUND-WATER  RESOURCES  OF  THE 
YUCCA  VALLEY-JOSHUA  TREE  AREA,  SAN 
BERNARDINO  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72- 11070 


TEN  COUNTIES  INVESTIGATION- 

MUNICIPAL,  INDUSTRIAL,  AND  AGRICUL- 
TURAL WATER  DEMAND  IN  COLUSA, 
GLENN,  HUMBOLDT,  LAKE,  MARIN,  MEN- 
DOCINO, NAPA,  SOLANO,  SONOMA,  AND 
YOLO  COUNTIES, 

California  tate  Dept.  of  Water  Resources,  Sacra- 
mento. 

M.  Roos,  W.  D.  WaUing,  R.  R.  McGill,  Jr.,  and  C. 
M.  Warner. 

Available  from  State  of  Calif.,  Documents  Sec- 
tion, PO  Box  20191,  Sacramento,  Calif.  95820 
$2.00.  California  Department  of  Water  Resources, 
Bulletin  No  184,  December  1971.  84  p,  12  fig,  36 
tab. 

Descriptors:  'Water  resources  development, 
•Water  supply,  'Water  demand,  'Projections, 
'California,  Regions,  Water  users.  Data  collec- 
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lions.  Surface  waters,  Streams,  Groundwater, 
Water  wells.  Reservoirs,  Water  yield,  Irrigation, 
Industrial  water,  Municipal  water.  Crops, 
Hydrologic  data.  Costs. 

Future  water  demands  for  municipal,  industrial, 
and  agricultural  purposes  are  projected  for  10 
counties  in  northwestern  California-Colusa, 
Glenn,  Humboldt,  Lake,  Marin,  Mendocino, 
Napa,  Solano,  Sonoma,  and  Yolo  Counties.  The 
sources  of  additional  water  supply  include  the 
development  of  groundwater,  surface  water  on 
local  streams,  and  the  Upper  Eel  River.  The  addi- 
tional water  supplies  needed  in  the  ten-county  area 
in  the  year  2020  to  satisfy  municipal,  industrial, 
and  agricultural  demands  would  amount  to  about 
990,000  acre-feet.  (Woodard-USGS) 
W72-11075 


6E.  Water  Law  and  Institutions 


WHERE  CAN  WE  GO  WITH  PUBLIC  PAR- 
TICIPATION IN  THE  PLANNING  PROCESS, 

Colorado  State  Univ.,  Fort  Collins. 
N.Wengert. 

In:  Proceedings  of  the  Symposium  on  Social  and 
Economic  Aspects  of  Water  Resources  Develop- 
ment, Cornell  University,  Ithaca,  N.Y.,  June  21- 
23, 1971 .  The  American  Water  Resources  Associa- 
tion, Urbana,  Illinois,  p  9-18. 13  ref,  1972. 

Descriptors:  'Planning,  'Decision  making,  Ad- 
ministration, 'Political  aspects,  Cooperation, 
Public  rights. 

Identifiers:  'Public  participation,  Opinions,  In- 
terest groups. 

Some  questions  involving  public  participation  in 
the  planning  process  are:  (1)  Who  should  par- 
ticipate. (2)  Who  will  participate.,  (3)  How  much 
participation  is  desirable.,  (4)  On  what  issues 
should  there  be  citizen  participation.,  (S)  How 
should  the  expressed  views  be  weighted.,  (6)  Does 
residence  in  a  particular  area  increase  the  im- 
portance of  participation.,  (7)  What  weight  should 
be  given  to  the  expression  of  organized  and  articu- 
late interest  groups.  Any  scheme  for  participation 
in  the  administrative  process  (including  planning) 
will  have  to  resolve  the  question  of  how  public 
participation  can  be  related  to  the  regularly  con- 
stituted political  representative  system  and  the 
decisions  that  the  system  makes.  It  must  also  deal 
with  the  problems  of  the  silent  majority.  It  must 
face  the  issue  of  weighing  the  various  views  and 
opinions,  distinguishing  between  private 
preferences  and  public  interests.  A  scheme  for 
participation  cannot  avoid  the  dilemma  of 
cooperation  and  manipulation  of  public  support  by 
disseminating  colored  or  selective  information, 
winning  support  by  favors,  and  otherwise  in- 
fluencing outcomes.  Finally,  such  a  scheme  must 
decide  who  may  participate  in  the  planning 
process  from  the  general  public  and  must  establish 
a  procedure  to  record  the  public  opinion.  (See  also 
W72-10480)  (Strachan-Chicago) 
W72- 10482 


CAN  CITIZENS  INVENT  THEIR  FUTURE.  - 
CASE  STUDY  OBSERVATIONS  OF  PUBLIC 
PARTICIPATION  IN  ENVIRONMENTAL 
MANAGEMENT, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10487 


CASE  STUDY:  STIMULATING  COMMUNITY 
INVOLVEMENT:  BRINGING  TO  PUBLIC 
DECISION  MAKERS  THE  POINT  OF  VIEW  OF 
PRIVATE  CITIZENS, 

Water  Resources   Association   of  the   Delaware 

River  Basin,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10488 


AN  INNOVATIVE  EDUCATIONAL  EFFORT  TO 
EXPLORE  WAYS  OF  IMPROVING  LOCAL 
DECISIONS  AFFECTING  ENVIRONMENTAL 
QUALITY, 

Cornell  Univ.,  Ithaca.  N.Y. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10493 


THE  COMMISSION  FORM  OF  POLICY 
DETERMINATION:  IS  THE  PUBLIC  IN- 
VOLVED., 

Cornell  Univ.,  Ithaca,  N.Y. 

For  primary  bibliographic  entry  see  Field  06B . 

W72- 10496 


JAMAICA  BAY/KENNEDY   AIRPORT  ANATO- 
MY OF  A  TECHNOLOGICAL  ASSESSMENT, 
National  Academy  of  Sciences,  Wash.,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-10501 


EXPERIENCE  OF  THE  CORPS  OF  ENGINEERS 
IN  PREPARING  ENVIRONMENTAL  IMPACT 
STATEMENTS, 

Institute  for  Water  Resources  (Army),  Alexandria, 

Va. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10503 


CHANGING  ROLE  OF  THE  STATE  IN  WATER 
RESOURCES  PLANNING, 

Minnesota  State  Planning  Agency,  St.  Paul. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-10506 


THE   HUDSON    VALLEY    COMMISSION   -   AN 
EXPERIMENT  IN  ENVIRONMENTAL 

PLANNING, 

Wirth-Howlett  Associates,  Nanuet,  N.Y. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-10508 


ENVIRONMENTAL  POLLUTION  AND  TEXAS 
LAW, 

Texas  Univ.,  Austin.  Science  Education  Center. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10517 


STATE   AGENCIES  REGULATING  CONFINED 
ANIMAL  FEEDING  OPERATIONS, 

Environmental  Protection  Agency,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10538 


SURVEY     OF    THERMAL     RESEARCH     PRO- 
GRAMS  SPONSORED   BY   FEDERAL,   STATE, 
AND  PRIVATE  AGENCIES  (1970), 
Oak  Ridge  National  Lab.,  Tenn. 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10555 


NATIONAL    GOALS,     STATE'S    INTERESTS, 
AND  JURISDICTIONAL  FACTORS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  06G. 

W72- 10576 


ROLE  OF  REMOTE  SENSING  IN  DEVELOPING 
COUNTRIES. 

Agency  for  International  Development,  Washing- 
ton,  D.C.  Office  of  Science  and  Technology. 
For  primary  bibliographic  entry  see  Field  07B. 
W72-I0631 


DEVELOPMENT     OF     A     STATE     EFFLUENT 
CHARGE  SYSTEM, 

Vermont  Dept.  of  Water  Resources,  Montpelier. 

Agency  of  Environmental  Conservation. 

For  primary  bibliographic  entry  see  Field  0SG. 

W72-10674 


LIVESTOCK  INDUSTRIES  IN  TEXAS  AS  RE- 
LATED TO  WATER  QUALITY,  REPORT 
NUMBER  ONE, 

Texas  Water  Quality  Board,  Austin. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10854 


A  SUMMARY  OF  WATER  POLLUTION  CON- 
TROL IN  THE  STATE  OF  TEXAS. 

Texas  Water  Quality  Board,  Austin. 

Texas  Water  Quality  Board,  Austin,  1970.  37  p. 

Descriptors:  'Water  quality,  'Texas,  'Water  pol- 
lution control,  'Planning,  'History,  Legislation, 
Water  quality  act,  Construction  law,  Legal 
aspects,  Recreational  facilities,  Transportation. 
Identifiers:  Texas  Water  Pollution  Control  Board, 
Development. 

This  summary  gives  a  historical  account  of  how 
water  pollution  control  has  evolved  in  the  state  of 
Texas.  The  historical  account  leads  up  to  the 
enactment  in  1961  of  the  Texas  Water  Quality  Act. 
This  act  is  the  basic  Texas  statute  on  water  quality 
and  pollution  control.  It  expresses  the  state  policy 
with  regard  to  water  quality  control,  creates  the 
Texas  Water  Quality  Control  Board,  outlines  a 
system  for  water  quality  control,  coordinates 
water  quality  control  programs  of  various  state 
agencies  and  local  governments,  and  provides  a 
basis  for  coordinating  water  quality  control  pro- 
grams of  the  State  of  Texas  with  those  of  the 
Federal  government.  This  statute  has  since  been 
amended  and  additional  ones  have  been  enacted  to 
strengthen  the  state's  control  over  pollution  and 
water  quality.  The  Texas  Water  Quality  Board  su- 
pervises the  field  of  water  quality  and  its  responsi- 
bilities are  broken  down  into  five  categories:  Field 
Operations,  Control  Operations,  Administrative 
Services,  Consulting  Services,  and  Hearings  and 
Enforcement.  The  purpose  of  this  summary  is  so 
that  citizens  of  Texas  will  know  of  and  better  un- 
derstand the  past,  present,  and  future  water  pollu- 
tion control  activities  of  the  State  of  Texas. 
(Poertner) 
W72-10856 


PUBLIC       HEALTH       SERVICE       DRINKING 
WATER  STANDARDS--1962. 

Public  Health  Service,  Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-U076 

6F.  Nonstructural  Alternatives 


ROLE  OF  ECONOMICS  IN  PLANNING  FLOOD 

PLAIN  LAND  USE, 

Georgia  Inst,  of  Tech.,  Atlanta.  Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-I0782 


TEN  COUNTIES  INVESTIGATION- 

MUNICIPAL,  INDUSTRIAL,  AND  AGRICUL- 
TURAL WATER  DEMAND  IN  COLUSA, 
GLENN,  HUMBOLDT,  LAKE,  MARIN,  MEN- 
DOCINO, NAPA,  SOLANO,  SONOMA,  AND 
YOLO  COUNTIES, 

California  tate  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  06D. 
W72-11075 
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6G.  Ecologic  Impact  of 
Water  Development 


ENVIRONMENTAL,  ECONOMIC  AND  SOCIAL 
ASPECTS  OF  THE  CROSS  FLORIDA  BARGE 
CANAL, 

Army  Engineer  District,  Jacksonville,  Fla. 
For  primary  bibliographic  entry  see  Field  06B. 
W72-10499 


TOWARD   A   THEORY   OF   COMPROMISE   IN 
ENVIRONMENTAL  DISPUTES, 

Connecticut  Univ.,  Storrs. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10500 


EXPERIENCE  OF  THE  CORPS  OF  ENGINEERS 
IN  PREPARING  ENVIRONMENTAL  IMPACT 
STATEMENTS, 

Institute  for  Water  Resources  (Army),  Alexandria, 

Va. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10503 


ECOLOGICAL    HAZARDS    OF    THE    SNOWY 
MOUNTAINS  SCHEME, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

A.B.Costin. 

Ecological  Society  of  Australia,  Proceedings,  Vol. 

5,  p  87-98,  1970.  1  fig,  15ref. 

Descriptors:  *Scenery,  'Water  resources  develop- 
ment, 'Planning,  'Irrigation  water,  'Hydroelectric 
power,  'Ecology,  Physiographic  provinces,  Land 
use,  Social  aspects,  Natural  resources,  Surveys, 
Watershed  management,  Australia,  Environmen- 
tal effects. 
Identifiers:  Snowy  Mountains  Scheme  (Australia). 

The  Snowy  Mountains  Scheme  covers  a  wide 
range  of  environments  from  subhumid  lowlands  to 
cold  wet  alpine  conditions.  Ecologically,  the  exist- 
ing hazards  include  the  high  incidence  of  frosts 
and  heavy  rain,  deeply  erodible  soils,  prevalence 
of  fires  and  the  existence  of  summer  grazing.  The 
Snowy  Mountains  Authority  has  contributed  to 
much  environmental  disruption,  especially  ero- 
sion, and  alternatively  has  minimized  much 
damage  by  enlightened  soil  conservation,  grazing 
and  fire  protection  policies.  It  appears  that  the 
Authority's  limited  terms  of  reference  resulted  in 
the  degradation  of  many  resources  not  directly 
concerned  with  economic  water  values.  The  region 
is  a  major  experiment  in  both  resource  develop- 
ment and  the  preservation  of  natural  and  scenic 
values.  Many  of  the  disadvantages  of  the  Snowy 
Mountains  Scheme  to  ecological  values  could  have 
been  minimized  and  many  of  the  potential  ad- 
vantages increased  by  wider  planning  for  ecologi- 
cal as  well  as  engineering  values.  The  starting 
point  for  such  planning  should  have  been  surveys 
of  all  the  main  features  of  the  area-flora,  fauna, 
soils,  scenery  and  existing  and  potential  land-use, 
as  well  as  the  surveys  of  climate,  geology,  topog- 
raphy and  hydrology  carried  out  specifically  for 
the  hydroelectric  and  irrigation  works.  (Casey- 
Arizona) 
W72-10533 


POTENTIAL  ENVIRONMENTAL  MODIFICA- 
TION PRODUCED  BY  LARGE  EVAPORATIVE 
COOLING  TOWERS. 

EG  and  G  Inc.,  Boulder,  Colo.  Environmental  Ser- 
vices Operation. 

For  primary  bibliographic  entry  see  Field  05C. 
W72-10548 


GEOTHERMAL  RESOURCES  IN  CALIFORNIA- 
--POTENTIALS  AND  PROBLEMS, 

California  Inst,  of  Tech.,  Pasadena.  Environmen- 
tal Quality  Lab. 
M.  Goldsmith. 

EQL  Report  No  5,  December  1971.  45  p,  4  fig.  37 
ref.NSFGI-29726. 

Descriptors:  'Electric  power,  Economics,  En- 
vironmental effects,  California,  Desalination, 
Cooling  towers,  Heated  water,  Land  subsidence, 
Seismic  waves,  Air  pollution,  'Geothermal  stu- 
dies, 'Resources  development. 
Identifiers:  'Geothermal  resources,  'Geysers, 
'Imperial  Valley  (Calif),  Dry  steam. 

The  technology,  cost  and  potential  of  geothermal 
resources  in  California  are  examined.  The  two 
forms  in  which  the  nature  of  the  geothermal 
resource  manifests  itself  are  dry  steam  and  very 
hot  water  in  the  ground.  The  per  megawatt  invest- 
ment in  a  Geyser's  geothermal  plant  is  substan- 
tially less  than  that  for  a  modern  fossil  plant  and 
fuel,  and  operating  costs  are  about  85  percent  of 
those  for  a  modern  fossil  plant.  Environmental  ef- 
fects of  a  geothermal  power  plant  include  intrusion 
of  an  industrial  operation  into  non-industrial  areas, 
discharge  of  surplus  hot  water  which  may  be  high 
in  mineral  contents,  land  subsidence,  seismic  ac- 
tivity and  well  blow  out.  Noxious  gases  are  often  a 
by-product  of  geothermal  wells.  The  non-con- 
densable gases  constitute  from  0.2  to  1.8  percent 
of  the  steam  flow  at  The  Geysers.  Present 
geophysical  evidence  indicates  that  the  possibility 
for  supplementing  Southern  California  electric 
growth  over  the  next  10  or  20  years  might  be  met 
by  the  geothermal  resources  of  the  Imperial  Val- 
ley. (Upadhyaya-Vanderbilt) 
W72-10550 


PROBLEMS  AND  PROSPECTS  FOR  NUCLEAR 
POWER, 

Bechtel  Corp.,  San  Francisco,  Calif. 

W.K.Davis. 

Chemical  Engineering  Progress,  Vol  66,  No  2,  p 

15-21,  February  1970.  4  photos. 

Descriptors:  'Nuclear  powerplants,  Thermal  pol- 
lution, Permits,  Costs,  Heavy  water,  Fuels, 
Safety. 

Identifiers:  Public  relations.  Uranium  enrichment, 
Fast  breeder  reactor,  Gas  centrifuge. 

About  70,000  MW  of  nuclear  power  are  on  order 
or  under  construction  in  the  U.S.  Almost  all  the  70 
gigawatts  now  committed  will  be  completed  by 
1975  and  it  is  expected  that  the  total  in  the  U.S.  by 
1980  will  be  in  excess  of  150  gigawatts.  The  costs 
of  nuclear  plants  have  been  increasing  at  a  high 
rate  because  of  the  increase  in  construction  labor 
rates  and  declining  labor  productivity.  The  ad- 
vantages of  nuclear  powerplants  over  other 
powerplants  are  in  the  areas  of  air  pollution,  noise 
and  appearance.  Problems  of  public  relations, 
licensing  and  regulation  and  provision  of  uranium 
enrichment  services  are  associated  with  nuclear 
power.  Water  cooled  reactors  increase  the  thermal 
effects  problem  in  some  areas  by  discharging  up  to 
60  percent  more  waste  heat  into  the  cooling  water 
than  fossil  fuel  fired  plants.  The  entire  free  world 
will  require  37,000  metric  tons  per  year  of  enriched 
uranium  by  the  year  1980.  The  present  free  world 
enriching  capacity  is  roughly  20,000  metric  tons 
per  year.  There  is  great  interest  abroad  in  the  gas 
centrifuge  process  for  enriching  uranium.  Liquid 
sodium  cooled  fast  breeder  reactors  seem 
economically  competitive.  (Upadhyaya-Van- 
derbilt) 
W72-10557 


THE  ENVIRONMENTAL  CHALLENGE 

-VALUES  IN  CONFLICT, 

Westinghouse   Electric   Corp.,   Philadelphia,   Pa. 

Environmental  Systems  Dept. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10558 


INTRODUCTION  TO:  COASTAL  ZONE 
MANAGEMENT:  MULTIPLE  USE  WITH  CON. 
SERVATION, 

J.  F.  P.  Brahtz. 

In:  Coastal  Zone  Management:  Multiple  Use  With 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p  1- 
18. 1  tab,  2  fig. 

Descriptors:  'Planning,  'Resources  development, 
Control,  Jurisdiction,  Geology,  Biological  proper- 
ties, Meteorology,  Social  aspects,  Political 
aspects,  Economics. 

Identifiers:  'Policy  making,  'Coastal  zone 
management,  'Marine  resources,  Implementation, 
Use,  Intensification  factors. 

Issues  and  problems  of  coastal  zone  management 
are  outlined.  A  major  section  of  the  national  en- 
vironment and  resources  is  the  coastal  zone  which 
is  the  staging  ground  for  use  of  marine  resources 
and  constitutes  all  access  to  the  oceans  and  Great 
Lakes.  Problems  in  the  coastal  zone  stem  from  the 
multiple  use  of  the  coastal  resources  and  are  suffi- 
ciently diffused  throughout  the  national,  social, 
and  economic  structure  to  require  a  unified  and  in- 
tegrated resolution  similar  to  that  used  for  nationa 
environmental  problems.  The  nature  and  scope  ol 
the  coastal  zone  management  problem  include 
considerations  of:  geological  characteristics, 
biological  characteristics,  meteorological  charac- 
teristics, coastal  zone  use  and  activities,  intensifi- 
cation factors,  and  various  social,  political,  and 
economic  factors.  Development  planning  for  the 
coastal  zone  should  be  performed  with  local  in- 
terests, needs,  constraints  and  opportunities  care- 
fully considered  within  the  framework  of  national 
policy  and  objectives  with  broad  and  long-range 
interests  of  the  nation  governing.  The  essential 
management  functions  of  planning,  implementing, 
and  controlling  operations  must  be  provided  for  in 
a  unified  management  system  linking  national, 
state,  and  local  jurisdictions.  The  book  Coastal 
Zone  Management:  Multiple  Use  with  Conserva- 
tion, is  designed  to  provide  the  essential  content 
for  rational  development  planning  for  the  coastal 
zone.  (See  W72-10576  thru  W72-10584)  (Strachan- 
Chicago) 
W72-10575 


NATIONAL  GOALS,  STATE'S  INTERESTS, 
AND  JURISDICTIONAL  FACTORS, 

Scripps  Institution  of  Oceanography,  La  Jolla, 
Calif. 

W.  A.  Nierenberg. 

In:  Coastal  Zone  Management:  Multiple  Use  with 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.  Y.  1972.  p  21- 
34. 7  ref . 

Descriptors:  'Governments,  'Jurisdiction, 
'Oceanography,  'Research  and  development, 
'Technology,  Planning,  Political  aspects, 
Economics,  Pollution  abatement. 
Identifiers:  'Research  freedom,  Nationalism, 
Coastal  zone  management. 

The  development  of  oceanography  is  reviewed 
from  the  laying  of  the  Atlantic  cable.  The  more 
than  one  hundred  year  period  since  the  laying  ol 
the  cable  constitutes  the  early  history  of  oceanog 
raphy.  The  second  period  commenced  with  the 
Deep  Sea  Drilling  Project,  which  marked  the  firs' 
profound  physical  sampling  of  the  ocean  basins 
The  imaginative  and  exciting  ideas  of  oceanog 
raphers  have  not  been  employed  in  the  field  ol 
coastal  zone  management.  Mounting  public  pres 
sure  and  concern  for  the  fate  of  the  nation's  coast 
lines  will  result  in  the  use  of  more  ingenuity  am 
technology  than  has  been  used  to  date.  Tin 
oceanographer  no  longer  has  freedom  of  scientific 
investigation  of  the  ocean.  Nationalism  ha: 
defined  and  redefined  the  baseline  for  the  calcula 
tion  of  the  territorial  limits  of  each  country.  Per 
mission  to  conduct  research  on  the  continents 
shelf  has  not  been  readily  given  under  the  Conven 
tions  of  Geneva.  Consequently,  routine  survey 
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which  must  be  planned  in  advance  are  frequently 
hindered  by  bureaucratic  obstacles.  Working 
oceanographers  are  somewhat  hesitant  about  the 
future  of  their  research.  Many  of  the  developing 
nations,  particularly  in  South  America,  are  limiting 
the  oceanographers  freedom,  because  they  are 
afraid  that  the  larger  nations,  which  possess  the 
technology  to  exploit  the  ocean's  wealth,  will  im- 
pede their  own  economic  development.  Significant 
international  action  is  needed  to  develop  the 
economic  potentiality  of  the  ocean  basins,  and  to 
stop  the  pollution  of  the  ocean.  (See  also  W72- 
10575)  (Strachan-Chicago) 
W72-10576 


CONSERVATION  OF  BIOLOGICAL 

RESOURCES  OF  THE  COASTAL  ZONE, 

California  Univ.,  Berkeley. 
M.B.Schaefer. 

In:  Coastal  Zone  Management:  Multiple  Use  with 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.  Y.  1972.  p  35- 
79.  1  tab,  25  ref. 

Descriptors:  *Conservation,  *Resources  develop- 
ment, 'Planning,  'Decision  making,  Management, 
Ecology,  Coordination,  Governments,  Political 
aspects. 

Identifiers:  'Biological  resources,  'Coastal  zone 
use,  Resource  ownership,  Special  interest  groups. 

Conservation  refers  to:  (1)  maintaining  the  living 
resources  in  that  state  where  they  are  well  above 
the  critical  zone,  avoiding  irreversibilities,  and  (2) 
establishing  some  acceptable  state  of  conservation 
of  ecosystems,  and  of  each  of  their  living  com- 
ponents, within  that  boundary  condition.  A  clas- 
sification of  man's  uses  of  the  coastal  zone  helps 
to  identify  the  specific  nature  of  conservation 
problems.  Man  directly  uses  the  living  resources 
for  food  extraction,  recreation  extraction  and  such 
non-extractive  uses  as  observation.  Some  uses  of 
the  resources  which  depend  on  the  biota  are  waste 
disposal  of  biodegradable  wastes  and  biological 
extraction  of  inorganic  materials.  Human  activities 
which  incidentally  affect,  or  are  affected  by,  the 
biota  include  uses  of  marginal  lands,  solid  waste 
disposal  and  sanitary  fill,  building  sites,  airports, 
harbor  construction,  modification  of  shoreline  for 
recreation,  beach  erosion  and  maintenance,  waste 
disposal-nonbiodegradable  wastes,  ocean 
shipping,  pipelines,  power  generation,  ocean  min- 
ing, shoreside  recreation,  communications,  and 
military  defense.  All  these  uses  of  the  coastal  zone 
are  discussed  individually  and  in  detail.  Conserva- 
tion demands  planning  and  decision  making  in  the 
context  of  the  total  ecology  of  this  region. 
Planning  problems  include  ownership  of  the 
resources,  coordination  of  a  total  environment  ap- 
proach among  local,  state  and  national  govern- 
ments, and  the  domination  of  these  problems  by 
special  interest  groups.  (See  also  W72-10575) 
(Strachan-Chicago) 
W72-I0577 


SOCIAL    NEEDS    AND    THE    URBAN-MARINE 

ENVIRONMENT, 

Resources  for  the  Future,  Inc.,  Washington,  D.C. 

M.Clawson. 

In:  Coastal  Zone  Management:  Multiple  Use  with 

Conservation,  University  of  California  Engineer- 

ng  and  Physical  Sciences  Extension  Series,  John 

Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p  80- 

i04. 11  ref. 

Descriptors:       'Recreation      demand,       'Social 
ispects,  'Planning,  'Resources  development,  De- 
nand ,  Quality  control,  Management. 
Identifiers:  'Urban-marine  environment, 

socioeconomic  trends,  Life  style,  Affluence. 

5ostwar  socioeconomic  trends  are  producing  new 
lemands  on  natural  resources.  These  demands  are 
tot  unmangeable,  if  the  thought  and  effort  is  ex- 
:rted  to  cope  with  them.  Among  the 
ocioeconomic    trends    are    population    growth, 


changes  in  the  population  geographic  distribution, 
changes  in  birth  and  death  rates,  population  move- 
ment toward  urban  complexes,  increase  in  family 
income,  the  rise  of  recreation  expenditures,  in- 
crease in  leisure  time,  and  increase  in  production 
and  in  distribution  of  knowledge.  Americans  are 
developing  a  new  life  style  evidenced  in  a  develop- 
ing suburban  life,  volume  of  consumption  gadgets, 
increase  in  education,  and  increase  in  travel.  The 
rising  affluence  of  the  American  people  begs  the 
question  as  to  whether  the  nation's  natural 
resources  are  sufficient  to  meet  the  demands. 
There  is  sufficient  quantity,  but  the  quality  poses 
real  problems.  Outdoor  recreation  is  discussed  in 
general  and  in  California,  as  an  example  of  the 
changing  life  style  and  the  increased  demand  on 
natural  resources.  The  outdoor  recreation  ex- 
perience is  divided  into  five  phases:  (1)  planning  or 
anticipation  (2)  travel  from  home  to  the  recreation 
site,  (3)  activities  on-site,  (4)  travel  from  site  to 
home,  and  (5)  recollection.  Outdoor  recreation  sig- 
nificantly affects  the  urban-marine  environment. 
For  example,  the  majority  of  outdoor  recreation  in 
California  depends  upon  the  ocean.  Every  present 
and  potential  user  of  the  marine  and  beach 
resources  must  take  changing  popular  attitudes 
into  account  in  his  private  calculations.  (See  also 
W72-10575)  (Strachan-Chicago) 
W72-10578 


TRAFFIC  AND  TRANSPORT  NEEDS  AT  THE 
LAND-SEA  INTERFACE, 

Department  of  Commerce,  Washington,  D.C. 
E.  M.  MacCutcheon. 

In:  Coastal  Zone  Management:  Multiple  Use  With 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p 
105-147.  1  tab,  16  ref. 

Descriptors:  'Transportation,  'Planning,  'Deci- 
sion making,  Environment,  Oil  spills,  Social 
aspects,  Conservation,  Pollution  abatement, 
Sewage  disposal. 

Identifiers:  'Traffic,  'Land-sea  interface, 
'Coastal  zone  management,  Conflicts,  Leisure 
time. 

Among  the  traffic  and  transport  systems  which  are 
important  to  the  study  of  conflicts  at  the  coastal 
zone  are  ships,  waterborne  craft,  land  vehicles, 
aircraft,  and  support  systems  necessary  for  the  ef- 
fective locomotion  of  people.  Conflicts  are  seldom 
found  among  the  goals  or  purposes  of  these  vari- 
ous systems,  but  in  their  operation.  The  systems 
compete  with  each  other  and  conflict  with  the  en- 
vironment in  response  to  their  needs  for  sea,  land, 
and  air  space,  and  a  share  of  the  electromagnetic 
spectrum.  The  trouble  in  dealing  with  coastal  zone 
interactions  is  the  difficulty  of  measuring  such  in- 
tangibles as  the  satisfaction  of  a  swimmer.  Three 
important  trends  influence  the  status  of  traffic  and 
transport  at  the  land-sea  interface:  (1)  population 
growth,  (2)  the  increasing  proportion  of  leisure 
time,  and  (3)  increasing  public  awareness  of  con- 
servation and  the  threat  of  pollution.  The  most  im- 
portant problems  are  sewage,  signals,  and  oil 
spills.  The  most  difficult  problem  of  all  is  the  lack 
of  a  system  of  quantitative  values  for  many  of  the 
ecological  and  social  factors  which  are  now  in 
direct  competition  with  private  enterprise  in  the 
coastal  zone.  New  measures  and  associated  quan- 
tities must  be  devised  to  manage  the  public  welfare 
in  important  planning  decisions.  Although  many 
problems  are  involved  with  coastal  zone  manage- 
ment, it  is  clear  that  the  particular  problems  of 
traffic  and  transportation  are  many.  Methods  of 
solution  to  these  problems  are  largely  lacking.  (See 
also  W72-10575)  (Strachan-Chicago) 
W72-10579 


CONSERVATION  OF  MINERAL  RESOURCES 
OF  THE  COASTAL  ZONE, 

California  State  Lands  Commission,  Sacramento. 
F.  J.  Hortig. 

In:  Coastal  Zone  Management:  Multiple  Use  With 
Conservation,  University  of  California  Engineer- 


ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p 
149-189.  6  fig,  6  ref,  7  append. 

Descriptors:  'Conservation,  'Mineral  industry, 
Planning,  Decision  making,  Management,  Ecolo- 
gy, Economics. 

Identifiers:  'Coastal  zone  management,  Compati- 
bility matrix,  Solutions,  Implementation,  Security. 

Conservation  is  defined  as  the  result  of  achieving 
the  best  feasible  ecological  balance  while  develop- 
ing the  necessary  resources  for  the  benefit  of  man. 
There  is  at  present  little  general  awareness  of  the 
absolute  necessity  for  full  mineral  development  of 
the  offshore  to  offset  otherwise  adverse  impacts 
on  the  economy  and  the  security  of  the  nation,  and 
particularly  the  economy  of  the  individual  coastal 
state.  A  one-dimensional  graphical  analysis  of  the 
interrelationships  and  conflicts  of  area  multiple 
uses  is  illustrated  by  a  compatibility  matrix.  Some 
typical  uses  of  priority  concern  include  commer- 
cial harbors,  shipping,  petroleum  and  other 
mineral  production,  nuclear  power,  housing  and 
other  real  estate  development,  waste  disposal,  and 
recreation.  The  compatibility  terms  for  uses  de- 
picted on  the  chart  are  essential,  supplemental, 
mutually  exclusive,  competitive,  and  indetermi- 
nant.  The  selection  of  a  specific  conservation  solu- 
tion, or  range  of  solutions,  for  implementation  is 
currently  still  primarily  dependent  upon  technical 
and  administrative  management  decision.  The  ap- 
pendices include  excerpts  from  public  resources 
code,  the  permit  for  the  conduct  of  geophysical 
surveys  on  tide  and  submerged  lands  of  the  State 
of  California,  and  excerpts  from  the  California 
Administrative  Code.  (See  also  W72-10575) 
(Strachan-Chicago) 
W72-10580 


SYSTEMS  PLANNING  AND  CONTROL: 
COASTAL  REGIONS, 

Litton  Industries,  Inc.,  Beverly  Hills,  Calif. 
D.  Sternlight. 

In:  Coastal  Zone  Management:  Multiple  Use  With 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p 
193-220.  13  fig,  15  ref. 

Descriptors:  'Planning,  'Control,  'Systems  analy- 
sis, Economics,  Economic  efficiency,  Economic 
feasibility,  Structural  analysis,  Evaluation. 
Identifiers:  'Coastal  zone  management,  'Systems 
planning,  Stimulation,  Problem  definition. 
Systems  synthesis,  Implementation  planning. 

The  planning  of  physical  and  organizational 
systems  for  the  use  of  the  coastal  zone  is 
described.  Most  of  the  coastal  zone  conflicts, 
which  are  man-made,  can  be  dealt  with  through 
new  technology,  better  planning,  and  more  careful 
and  responsible  management.  A  sequential,  evolu- 
tionary planning,  permits  orderly  treatment  of 
questions  and  issues.  The  process  is  an  iterative 
one  -  information  developed  during  later  stages  is 
used  to  check,  modify,  or  repeat  earlier  stages 
when  a  significant  improvement  can  be  expected 
and  planning  time  permits.  The  main  steps  in  this 
planning  process  are:  problem  definition,  structur- 
ing, and  analysis;  systems  synthesis;  implementa- 
tion planning  and  programming;  and  installation, 
monitoring,  and  evaluation.  These  steps  are 
discussed  separately.  The  preferred  technique  for 
guiding  systems  planning  is  that  of  free  economic 
choice.  Several  methods  of  control  and  stimulation 
are  available  to  the  public  planner,  i.e.  direct  and 
indirect.  Four  examples  are  given  which  illustrate 
the  principles  discussed.  (1)  An  analysis  of  the  al- 
location of  additional  subsidy  funds  between  oil 
and  mineral  extraction  demonstrates  the  basic 
structure  of  economic  choice  and  economic  effi- 
ciency. (2)  An  illustration  of  scale  economies  in 
size  or  in  production  reveals  one  underlying 
reason  for  the  development  of  large  ships.  (3)  A 
comparison  of  size  economies  under  varying  con- 
straints sheds  further  light  on  the  development  of 
large  ships  and  use  (or  avoidance)  of  canals  and 
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ports.  (4)  An  analysis  of  costs  and  benefits  pro- 
vides a   mechanism   for  considering  major  port 
developments.   (See   also   W72-10575)  (Strachan- 
Chicago) 
W72-I058I 


INFORMATION  SYSTEMS  AND  DATA 
REQUIREMENTS:  COASTAL  DEVELOPMENT 
PLANNING, 

Naval  Postgraduate  School,  Monterey,  Calif. 
N.  F.  Schneidewind. 

In:  Coastal  Zone  Management:  Multiple  Use  With 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p 
221-244.  3  fig,  Href. 

Descriptors:  'Planning,  'Data  collections,  'Net- 
works, Data  storage  and  retrieval,  Data  transmis- 
sion, Maintenance,  Management. 
Identifiers:  'Coastal  development  planning,  'In- 
formation systems,  'Data  requirements,  'Cen- 
tralization, Standardization. 

The  major  requirement  for  the  development  of  a 
coastal  zone  data  network  is  the  centralization  of 
storage  and  processing  within  each  state  and  the 
provision  of  interfaces  among  federal,  state,  and 
coastal  zone  systems  so  that  greater  coordination 
and  standardization  of  data  collection  and 
processing  may  result.  The  resulting  coastal  zone 
network  could  be  characterized  as  a  moderately 
centralized  intrastate  system,  but  as  a  highly 
decentralized  interstate  system.  Some  of  the  mea- 
sures which  are  needed  to  develop  a  coastal  zone 
data  network  are:  (1)  development  and  main- 
tenance of  an  inventory  of  coastal  zone  data,  (2) 
establishment  of  interstate  and  intrastate  data  for- 
mat and  transmission  standards,  (3)  establishment 
in  the  states  of  an  organizational  structure  for 
facilitating  the  exchange  of  data  among  local, 
state,  and  federal  agencies  and  the  private  sector, 
(4)  establishment  of  a  central  data  center  in  each 
state  under  state  control,  (S)  development  of  a 
consistent  method  for  indexing  and  storing  the 
data,  (6)  storage  of  data  in  a  form  which  is  an 
analog  of  the  coastal  zone  for  the  purposes  of  effi- 
ciency of  retrieval  and  the  development  of  coastal 
zone  models,  and  (7)  establishment  of  coastal  zone 
data  systems,  in  such  areas  as  water  quality,  fishe- 
ries, coastal  engineering,  and  weather  monitoring 
and  forecasting  as  part  of  a  larger  coastal  zone 
data  network.  (See  also  W72-10575)  (Strachan- 
Chicago) 
W72-10582 


OCEAN  INSTALLATIONS:  STATE  OF 
TECHNOLOGY, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme, 
Calif. 

J.  G.  Hammer. 

In:  Coastal  Zone  Management:  Multiple  Use  With 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p 
245-285. 16  fig,  17  ref. 

Descriptors:   'Planning,  'Technology,  'Offshore 
platforms,    Decision    making,    Design    criteria, 
Preservation,  Ecology,  Coastal  structures. 
Identifiers:   'Ocean  installations,   'Coastal  zone 
management,  Implementation. 

The  role  of  ocean  installations  in  the  management 
of  the  coastal  zone,  the  state  of  technology,  the 
kinds  of  ocean  installations,  the  future  challenge 
of  moving  land-oriented  activities  offshore,  and  an 
example  of  how  the  coastal  zone  might  be  con- 
verted to  a  land  substitute  are  discussed. 
Technology  for  engineering  management  of  the 
coastal  zone  has  not  kept  pace  with  the  demands 
of  changing  goals.  Problems  in  this  field  are 
becoming  more  complex  and  difficult,  and  deci- 
sions are  frequently  made  on  the  basis  of  an  in- 
adequate technology  because  there  is  not  suffi- 
cient time  for  research  and  development.  More 
trained  people  and  a  more  knowledgeable  public 


are  needed.  Engineers  need  improved  criteria  for 
designing.  Improved  techniques  are  needed  to 
determine  the  properties  of  the  ocean  floor,  wave 
forces  and  run-up  on  shore  structure,  and  design 
waves  and  their  frequency  of  occurrence.  Further 
developed  undersea  construction  technology  and 
its  application  to  installations  in  the  coastal  zone 
are  needed.  The  challenge  to  the  engineering 
profession  lies  in  an  integrated  contribution  to 
coastal  zone  management  demands.  Engineers 
must  be  concerned  with  the  preservation  of  the 
ecological  systems.  Finally,  a  technology  which 
permits  new  and  unique  contributions  to  the 
coastal  zone  is  needed.  (See  also  W72-10575) 
(Strachan-Chicago) 
W72-10583 


MARINE  WASTE  DISPOSAL  SYSTEMS:  AL- 
TERNATIVES AND  CONSEQUENCES, 

California  Univ.,  Berkeley. 
E.  A.  Pearson. 

In:  Coastal  Zone  Management:  Multiple  Use  With 
Conservation,  University  of  California  Engineer- 
ing and  Physical  Sciences  Extension  Series,  John 
Wiley  and  Sons,  Inc.,  New  York,  N.Y.  1972.  p 
286-295.  2  fig,  2  tab,  4  ref. 

Descriptors:  'Estuaries,  'Coasts,  'Waste  treat- 
ment. Environment,  Quality  control,  Design 
criteria,  Waste  disposal. 

Identifiers:  'Marine  waste  disposal  systems, 
'Estuary-coastal  discharge,  'Open  coast  disposal. 
Coastal  zone  management. 

The  estuary-coastal  discharge  dilemma  and  the 
open  coast  disposal  problem  are  discussed.  The 
public's  increasing  concern  regarding  environmen- 
tal quality  is  coupled  with  a  limited  factual 
knowledge  about  waste  discharge  effects  and  the 
objectives  or  performance  of  conventional  waste 
treatment  systems.  There  is  general  belief  that  all 
waste  treatment  systems  accomplish  the  same  ob- 
jectives, that  all  waste  treatment  is  uniformly 
good,  and  that  the  higher  the  degree  of  treatment 
in  any  given  situation,  the  better  the  results.  Such 
generalizations  lead  to  designs  that  are  concep- 
tually inappropriate  and  which  might  result  in  dan- 
gerous consequences.  There  has  been  increasing 
public  pressure  to  upgrade  waste  treatment,  (i.e., 
to  convert  primary  plants  to  secondary  treatment) 
without  similar  support  for  the  construction  of 
larger  dilution-dispersion  systems  to  gain  the 
benefit  of  reduced  waste  concentrations  by  dilu- 
tion and  decay.  It  is  highly  questionable  if  a  policy 
requiring  secondary  waste  treatment  for  all  waste 
discharges  makes  any  real  sense,  since  the  policy 
will  probably  encourage  the  discharging  of  wastes 
into  the  estuary  at  the  point  of  generation.  (See 
also  W72-10575)  (Strachan-Chicago) 
W72-10584 


OCEANIC  OVERWASH  AND  ITS  ECOLOGI- 
CAL IMPLICATIONS  ON  THE  OUTER  BANKS 
OF  NORTH  CAROLINA, 

National  Park  Service,  Washington,  D.C.  Office 

of  Natural  Science  Studies. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10632 


ECOLOGIC  IMPACTS  OF  WADING  BIEDS  ON 
THE  AQUATIC  ENVIRONMENT, 

Auburn  Univ.,  Ala.  Water  Resources  Research 
Inst. 

J.  L.  Dusi,  R.  T.  Dusi,  D.  L.  Bateman,  C.  A. 
McDonald,  and  J.  J.  Stuart. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  746,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Alabama  Water  Resources 
Research  Institute,  Auburn,  WRRI  Bulletin  5, 
June  1971.  117  p,  29  fig,  20  tab,  13  ref,  append. 
OWRR  A-010-ALA(3). 

Descriptors:  'Wading  birds,  'Aquatic  environ- 
ment, 'Animal  behavior,  'Animal  populations, 
•Food  habits,  'Aesthetics,  Water  birds,  Wildlife, 
Ecological  distribution. 


Identifiers:  'Ecologic  impact,  Excrement,  Recrea- 
tion values. 

Aspects  of  wading  bird  ecology  and  behavior  were 
studied  for  their  direct  and  indirect  impact  on  the 
aquatic  environment.  Population  density,  distribu- 
tion and  movement-behavior  were  determined 
through  aerial  transect  studies,  counts  at  nesting 
colonies  and  by  radio-tagging  and  tracking  in- 
dividual birds.  The  needs  of  wading  birds  for 
specific  types  of  water  areas,  most  of  which  are 
not  in  conflict  with  the  needs  of  man  are 
described.  Food  habits  and  droppings,  are  closely 
related  to  the  increased  levels  of  nitrogen  and 
phosphorus  in  the  waters  of  the  colonies  and  the 
resultant  quanotrophy  produces  large  amounts  of 
alal  mat  and  duckweed.  The  droppings  kill  vegeta- 
tion that  they  fall  on.  Aesthetic  values  are  ap- 
parently of  high  importance  to  most  bird  club 
members,  to  farmers  with  or  without  heron  colo- 
nies on  their  property  and  to  most  people  as- 
sociated with  the  tourist  trade  and  businesses  in 
areas  where  wading-birds  might  be  present.  These 
birds  are  a  disadvantage  to  fish  hatcheries  and  the 
colonies  are  not  desirable  when  located  close  to 
homes. 
W72-10806 


THE  NEED  FOR  ADVANCE  PLANNING  OF 
THERMAL  DISCHARGES  BEFORE  SITE 
ACQUISITION, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-I0825 


A  METHODOLOGY  STUDY  TO  DEVELOP 
EVALUATION  CRITERIA  FOR  WILD  AND 
SCENIC  RIVERS,  REPORT  OF  FOREST  SUB- 
PROJECT, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  04A. 

W72- 10897 
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THE  DEVELOPMENT  OF  A  PROCEDURE  FOR 
ACQUIRING  AND  DISSEMINATING  INFOR- 
MATION ON  WATER  USE,  VOLUMES,  1  AND 

2. 

Enviro  Control,  Inc.,  Washington,  D.C. 

Contract  Report  to  the  U  S  Geological  Survey, 
March  1972.  257  p,  8  fig,  14  tab,  3  append.  Con- 
tract USGS  14-08-0001-12743. 

Descriptors:  'Data  collections,  'Water  utilization, 
'Water  users,  'Water  demand,  'Data  storage  and 
retrieval,     Basic     data     collections,     Networks, 
Statistics,  Documentation. 
Identifiers:  'Water  use  data. 

Quantitative  understanding  of  water  use  is  an  es- 
sential component  of  planning,  managing  and 
operating  the  Nation's  water  resources.  Unfortu- 
nately the  data  on  water  use  available  today  are  in 
many  cases  not  very  reliable  and  in  most  cases  ex- 
tremely hard  to  obtain.  More  than  a  dozen  Federal 
agencies  and  at  least  three  in  each  State  collect 
small  specialized  part  of  the  data.  State  water  use 
data  collection  and  dissemination  efforts  vary 
widely  from  excellent  continuing  programs  to 
weak  sporadic  surveys.  Federal  sources  of  data 
vary  equally  widely.  Fundamental  data  improve- 
ment efforts  (normally  involving  field  measure- 
ment) are  urgently  needed  in  irrigation  water  use, 
thermoelectric  evaporative  consumption,  water- 
related  recreational  use  and  almost  all  areas  of 
change  in  water  quality  due  to  use  (particularly 
nonpoint  sources  of  pollution  loads).  A  National 
Water  Use  Data  System  is  recommended.  Accom- 
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panying  a  basic  concept  of  the  structure  of  a  Na- 
tional Water  Use  Data  System  (NWUDS)  are  esti- 
mates of  schedule,  manpower  and  funding.  In  ad- 
dition, proposed  model  data  forms,  model 
processing  program  flow  charts,  and  basic  data  im- 
provement program  outlines  are  presented. 
Detailed  summaries  of  users  of  data,  State  and  re- 
gional data  sources,  and  Federal  data  sources  are 
included.  A  series  of  recommendations  are  made 
for  improvement  of  current  data  collection  efforts 
through  minor  modifications.  (Knapp-USGS) 
W72- 10467 


INFORMATION  SYSTEMS  AND  DATA 
REQUIREMENTS:  COASTAL  DEVELOPMENT 
PLANNING, 

Naval  Postgraduate  School,  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  06G. 
W72-10582 


QUANTITATIVE    ANALYSIS    OF    DRAINAGE 
NETWORKS, 

Purdue  Univ.,  Lafayette,  Ind.  Water  Resources 
Research  Center. 

For  primary  bibliographic  entry  see  Field  02E. 
W72- 10705 


COASTAL  ZONE  BASELINES  AND  MONITOR- 
ING FOR  POLLUTION  AND  ENVIRONMEN- 
TAL QUALITY. 

National  Academy  of  Sciences-National  Research 
Council,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05A. 
W72- 10901 


METRICATION  IN  HYDROLOGY, 

Ministry  of  Works,  Wellington  (New  Zealand). 
A.C.  Hopkins. 

New  Zealand  Ministry  of  Works  Handbook  of 
Hydrological  Procedures,  Procedure  No  45,  1971. 
15  p. 

Descriptors:  Publications,  'Hydrology,  *Measure- 
ment,  International  commissions,  Dimensions. 
Identifiers:  'Metric  system,  *New  Zealand,  Con- 
version tables,  British  units,  Handbook. 

Over  the  next  few  years  New  Zealand  will  begin 
conversion  to  the  metric  system.  While  there  are 
several  forms  of  the  metric  system,  the  one  to  be 
adopted  is  the  'Systeme  Internationale  d'Unites', 
with  the  abbreviation  'S.I.'  in  all  languages.  Details 
of  this  system,  as  pertaining  to  hydrology,  are 
presented.  (Woodard-USGS) 
W72-11085 


7B.  Data  Acquisition 


SIGNIFICANT  ACCOMPLISHMENTS  IN 
SCIENCES  -  GODDARD  SPACE  FLIGHT 
CENTER,  1970. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 

Available  from  the  National  Technical  Informa- 
tion Service,  Springfield,  Va  22151  as  NASA  SP- 
286,  $3.00  in  paper  copy,  $0.95  in  microfiche. 
Proceedings  of  Symposium,  NASA  Goddard 
Space  Flight  Center,  Jan  14,  1971:  National 
Aeronautics  and  Space  Admin  Special  Publication 
NASA  SP- 286,  1972. 247  p. 

Descriptors:  'Remote  sensing,  'Satellites  (Artifi- 
cial), 'Aerial  photography,  'Data  collections, 
'Hydrologic  data,  Climatic  data,  Meteorological 
data,  Infrared  radiation,  Microwaves,  Water  tem- 
perature. Oceans,  Upwelling,  Clouds,  Winds, 
Rivers,  Geology. 
Identifiers:  'NASA. 

This  report  includes  46  papers  that  were  presented 
at  the  symposium  held  at  Goddard  Space  Flight 
Center,  Greenbelt,  Maryland  on  January  14,  1971. 


Emphasis  is  on  collection  of  meteorological,  cli- 
matic and  hydrologic  data  from  manmade  satel- 
lites equipped  with  infrared  and  microwave  instru- 
ments. (See  W72-10451  thru  W72-10456) 
(Woodard-USGS) 
W72-10450 


GEOLOGICAL  FEATURES  IN  WYOMING 
FROM  NIMBUS  1, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
N.  Short. 

In:  Significant  Accomplishments  in  Sciences, 
Goddard  Space  Flight  Center,  1970;  Proc  of  Sym- 
posium, held  at  NASA,  Greenbelt,  Md,  Jan  14, 
1971:  Nat'l  Aeronautics  and  Space  Admin  Special 
Publication  NASA  SP-286,  p  2-7, 1972.  3  fig. 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Satellites  (Artificial),  'Infrared  radiation, 
•Water  resources  development,  Surface  waters, 
Topography,  Geology,  Vegetation,  Photogram- 
metry,  Photography,  Maps,  Wyoming,  Colorado, 
Utah,  Idaho. 
Identifiers:  Nimbus  1 ,  NASA. 

A  Nimbus  1  (satellite)  photo,  covering  about  500 
kilometers,  shows  the  southwestern  third  of 
Wyoming,  the  northwestern  part  of  Colorado,  the 
northeastern  part  of  Utah,  and  a  small  part  of 
Idaho.  Major  features  include  the  Uinta  and  the 
Wasatch  Mountains,  the  Green  River,  Wind  River, 
and  Uinta  basins,  and  the  headwaters  of  the  Wind 
River  and  the  Green  River.  A  topographic  map  of 
the  same  area  clearly  shows  a  relation  between 
topographic  highs,  or  uplands,  and  darker  areas  on 
the  photos.  The  correspondence  between  geology, 
topography,  and  vegetation  is  again  evident  when 
the  Nimbus  photo  is  compared  with  a  geological 
map  of  the  region.  (See  W72-10450)  (Woodard- 
USGS) 
W72-10451 


HYDROLOGY  OF  THE  NIGER  RIVER  FROM 
NIMBUS  HRIR, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
N.  MacLeod. 

In:  Significant  Accomplishments  in  Sciences, 
Goddard  Space  Flight  Center,  1970;  Proc  of  Sym- 
posium, held  at  NASA,  Greenbelt,  Md,  Jan  14, 
1971:  Nat'l  Aeronautics  and  Space  Admin  Special 
Publication  NASA  SP-286,  p  8-13,  1972. 4  fig. 

Descriptors:  'Remote  sensing,  'Satellites  (Artifi- 
cial), 'Infrared  radiation,  'Water  resources 
development,  'Africa,  Surface  waters,  Ground- 
water, Photogrammetry,  Photography,  Evalua- 
tion, Hydrology,  Aerial  photography. 
Identifiers:  'Niger  River,  Republic  of  Mali,  West 
Africa,  NASA,  Nimbus  3. 

The  seasonal  changes  of  the  Niger  River  in  the 
Republic  of  Mali,  West  Africa,  are  described  by 
daytime  imagery  obtained  with  the  high-resolution 
infrared  radiometer  on  Nimbus  3.  This  imagery  is 
produced  by  reflection  of  solar  radiation  in  the 
spectral  region  from  0.7  to  1.3  micrometers,  prin- 
cipally at  1  micrometer.  As  water  absorbs  most  of 
the  radiation  at  1  micrometer,  the  oceans,  lakes, 
and  rivers  appear  dark.  Clouds  reflect  most  of  the 
radiation  and  are  bright;  quartz  sands,  such  as 
those  in  the  Sahara  Desert,  are  almost  as  bright  as 
clouds.  The  southern  coast  of  West  Africa  has  rain 
12  months  of  the  year.  The  change  in  the  Niger 
basin  from  May  to  July  is  due  to  the  accumulation 
of  runoff  in  a  huge  area  of  Mali  known  as  the  In- 
land Delta.  The  open-water  surface  of  this  region 
is  approximately  16,000  sq  miles  at  maximum 
flood  stage.  At  Segou,  an  older  channel  of  the 
Niger  appears  darker  because  of  the  subsurface 
flow  of  water.  This  channel  may  prove  useful  for 
irrigation  purposes  in  the  future.  (See  W72-10450) 
(Woodard-USGS) 
W72-10452 


NIMBUS  OBSERVATION  OF  OCEANIC  UP- 
WELLING, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
K.  H.  Szekielda. 

In:  Significant  Accomplishments  in  Sciences, 
Goddard  Space  Flight  Center,  1970;  Proc  of  Sym- 
posium, held  at  NASA,  Greenbelt,  Md,  Jan  14, 
1971:  Nat'l  Aeronautics  and  Space  Admin  Special 
Publication  NASA  SP-286,  p  14-17,  1972.  2  fig. 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Satellites  (Artificial),  'Infrared  radiation, 
•Oceans,  Water  temperature,  Upwelling, 
Nutrients,  Phosphates,  Winds,  Photogrammetry, 
Photography,  Maps. 
Identifiers:  Nimbus  2,  NASA. 

One  of  the  largest  regions  of  upwelling  appears 
along  the  northeast  coast  of  Africa  during  the 
southwest  monsoon.  By  measuring  the  emission  of 
the  ocean's  surface  with  infrared  radiometers  on 
Nimbus  satellites,  the  development  of  cold-water 
areas  has  been  followed  over  relatively  long 
periods.  The  typical  temperature  distribution,  as 
obtained  with  the  high-resolution  infrared 
radiometer  aboard  the  Nimbus  2  satellite  during 
July  1966,  is  shown  along  the  northeast  coast  of 
Africa.  Isolines  were  drawn  at  temperatures  in  the 
water  of  273. 15K  (1  deg  Celsius).  The  transfer  of 
cold  water  from  the  deeper  layers  of  the  oceans 
brings  nutrients  to  the  surface  water.  Because 
plankton  and  also  fishes  graze  on  the  stock  of  or- 
ganic matter,  the  areas  of  upwelling  have  a  very 
high  potential  for  the  fishing  industry.  Measure- 
ments of  the  dissolved  phosphate  in  the  surface 
water  along  the  Somali  coast  show  that  the 
phosphate  concentration  in  the  core  of  upwelling 
was  about  ten  times  that  of  the  open  ocean.  (See 
W72-10450)  (Woodard-USGS) 
W72-10453 


MICROWAVE  EMISSION  OF  ARCTIC  SEA 
ICE, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
P.  Gloersen. 

In:  Significant  Accomplishments  in  Sciences, 
Goddard  Space  Flight  Center,  1970;  Proc  of  Sym- 
posium, held  at  NASA,  Greenbelt,  Md,  Jan  14, 
1971:  Nat'l  Aeronautics  and  Space  Admin  Special 
Publication  NASA  SP-286,  p  18-21 ,  1972.  2  fig. 

Descriptors:    'Remote   sensing,   'Aerial  photog- 
raphy,  'Aircraft,   'Arctic  Ocean,   *Sea  ice,   In- 
frared radiation,  Microwaves,  Water  temperature, 
Photogrammetry,  Photography. 
Identifiers:  NASA. 

Aircraft  flights  were  conducted  to  demonstrate  the 
feasibility  of  microwave  radiometers  to  be  carried 
on  the  Nimbus  E  and  F  missions.  The  passive 
microwave  signatures  of  Arctic  Sea  ice  related 
very  specifically  to  the  structure  and  type  of  ice. 
Two  main  categories  of  ice  could  be  distinguished: 
radiometrically  hot  and  cold,  corresponding  to 
gray  and  white  ice  respectively  as  observed 
visually  and  photographically.  Glacialists  have 
determined  that  the  cold  or  white  ice  is  relatively 
undisturbed  Arctic  Sea  ice,  while  the  warm  or  gray 
ice  is  heavily  hummocked,  having  undergone  con- 
siderable dynamic  activity.  Some  examples  of  the 
radiometric  signatures  of  the  two  kinds  of  ice  are 
shown.  The  aircraft  altitude  was  150  meters  over 
the  Arctic  Sea  ice  at  a  location  north  of  Point  Bar- 
row, Alaska.  The  prominent  dark  streaks  in  the 
picture  result  from  the  polynas,  or  open  water  in 
the  cracks  of  the  sea  ice.  The  observed  microwave 
brightness  temperature  difference  between  open 
water  and  ice  ranges  from  100  to  105K.  (See  W72- 
10450)  (Woodard-USGS) 
W72-10454 


MICROWAVE      MEASUREMENTS      OF      SEA 
STATE, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
T.  Wilheit. 
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In:  Significant  Accomplishments  in  Sciences, 
Goddard  Space  Flight  Center,  1970.  Proc  of  Sym- 
posium, held  at  NASA,  Greenbelt,  Md,  Jan  14, 
1971:  Nat'l  Aeronautics  and  Space  Admin  Special 
Publication  NASA  SP-286,  p  22-27,  1972.  3  fig. 

Descriptors:  'Remote  sensing,  *Radio  waves, 
•Microwaves,  'Oceans,  'Meteoiology,  Water 
temperature,  Winds,  Data  collections,  Aircraft, 
Aerial  photography,  Correlation  analysis,  Analyti- 
cal techniques,  Air-water  interfaces. 
Identifiers:  Sea  surface,  Radiometer,  Sea  foam, 
Sea  roughness. 

The  determination  of  sea  roughness  is  of  interest 
to  meteorologists  because  of  its  relationship  to 
surface  winds  and  the  flux  of  energy  and  momen- 
tum at  the  ocean-atmosphere  interface. 
Microwave  measurements  offer  great  promise 
toward  making  such  determinations  by  aircraft.  At 
microwave  frequencies,  the  magnitude  of  the  com- 
plex index  of  refraction  of  sea  water  is  large,  as 
much  as  10.  This  causes  the  ocean  surface  to  be 
quite  reflective.  The  brightness  temperature  of  the 
ocean  is  on  the  order  of  100  to  ISO  kelvins,  much 
colder  than  its  physical  temperature.  However,  if 
the  surface  is  roughened  by  wind,  the  reflectivity 
is  reduced  and  the  surface  appears  warmer.  The 
generally  cited  and  widely  accepted  theory  for  this 
fact  treats  only  the  large-scale  irregularities 
through  geometric  optics.  It  predicts  little  increase 
in  brightness  unless  the  surface  is  viewed  at  incon- 
veniently oblique  angles.  This  theory  is  con- 
tradicted by  data  from  the  1.55-centimeter 
radiometer  on  board  the  NASA  Convair  990  air- 
borne observatory  taken  over  the  Salton  Sea,  the 
North  Atlantic,  and  the  North  Sea.  For  winds 
greater  than  about  10  meters  per  second,  there  is  a 
significant  increase  in  brightness  temperature;  it 
appears  that  this  is  due  to  foam  coverage.  (See 
W72-10450)  (Woodard-USGS) 
W72-10455 


AIR-SEA  INTERACTION  IN  THE  PACIFIC 
OCEAN, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  Md.  Goddard  Space  Flight  Center. 
L.  Allison. 

In:  Significant  Accomplishments  in  Sciences, 
Goddard  Space  Flight  Center,  1970;  Proc  of  Sym- 
posium, held  at  NASA,  Greenbelt,  Md,  Jan  14, 
1971 :  Nat'l  Aeronautics  and  Space  Admin  Special 
Publication  NASA  SP-286,  p  28-31 ,  1972.  2  fig. 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Satellites  (Artificial),  'Pacific  Ocean, 
•Air-water  interfaces,  Meteorology,  Clouds, 
Water  temperature,  Photography,  Data  collection, 
Correlation  analysis,  Meteorological  data.  Com- 
puter programs,  Water  circulation,  Cloud  cover. 
Identifiers:  'Satellites  (TIROS  and  ESSA). 

Cloud  charts  were  produced  from  daily  TIROS 
and  ESSA  satellite  television  nephanalyses  over 
the  Pacific  Ocean  for  a  study  of  the  interaction  of 
tropical  oceans  with  the  atmosphere.  Figures  show 
the  variation  of  the  monthly  cloudiness  over  the 
Intertropical  Zone  of  Convergence  (IZC)  in  the 
eastern  tropical  Pacific  from  August  1962  to  Oc- 
tober 1970.  A  histogram  shows  the  seasonal  varia- 
tion in  this  same  area  covered  by  a  positive  sea- 
surface  temperature  anomaly.  A  -0.70  correlation 
coefficient  and  a  +  9-month  lag  were  determined 
by  comparing  these  data,  using  statistical  com- 
puter techniques.  Cold  water  entered  this  latitude 
band  after  9  months  following  the  advent  of  heavy 
tropical  cloudiness.  This  relationship  indicates  the 
feedback  loop  from  a  localized  Hadley  circula- 
tion' in  the  eastern  tropical  Pacific  Ocean.  (See 
W72-10450)  (Woodard-USGS) 
W72- 10456 


REMOTE  MEASUREMENT  OF  POLLUTION. 

National  Aeronautics  and  Space  Administration, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10468 


ROLE  OF  REMOTE  SENSING  IN  DEVELOPING 
COUNTRIES. 

Agency  for  International  Development,  Washing- 
ton, D.C.  Office  of  Science  and  Technology. 

Available  from  NTIS,  Springfield,  Va.  22151  as 
PB-203  309,  $3.00  in  paper  copy;  $0.95  in 
microfiche.  Report  TA/OST  71-3,  July  1971.  96  p, 
3  tab,  6  ref,  append.  (Paper  presented  at  7th  Int. 
Symp.  on  Remote  Sensing  of  the  Environment, 
May  18,  1971 ,  Ann  Arbor,  Mich.). 

Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Aerial  photography,  'Aircraft, 
Foreign  countries,  Geology,  Engineering  struc- 
tures, Dams,  Damsites,  Water  supply,  Irrigation 
systems,  Satellites  (Artificial),  Data  collections, 
Planning,  Soil  surveys.  Mineralogy,  Economic  ef- 
ficiency, Mapping. 
Identifiers:  Developing  countries. 

This  report  includes  three  papers,  an  appendix, 
and  a  bibliography  concerning  remote  sensing  en- 
deavors which  will  benefit  developing  countries. 
Adequate  data  relevent  to  new  engineering  pro- 
jects including  dams,  roads,  and  irrigation  systems 
are  discussed.  For  example,  in  the  Dominican 
Republic  aerial  photography  played  an  important 
role  in  an  integrated  resource  survey  that  served  as 
the  basis  for  preinvestment  and  feasibility  studies 
of  (a)  development  of  the  Yuna  River  Delta,  (b) 
modernization  of  farming  practices  in  the  Azua 
Plain,  (c)  drainage  of  the  Atlantic  Coastal  Plain,  (d) 
citrus  fruit  production,  and  (e)  several  irrigation 
projects.  Satellite  imagery  will  be  useful  as  an  edu- 
cational tool  for  students  of  geology,  oceanog- 
raphy, hydrology,  and  other  disciplines.  Judging 
from  Apollo  photography,  this  type  of  imagery 
should  be  of  interest  to  topographic  mapping  agen- 
cies in  some  countries  where  improved  base  maps 
are  needed.  (Woodard-USGS) 
W72- 10631 


THE  USE  OF  A  THERMAL  LINE  SCANNER  IN 
THE  REMOTE  SENSING  OF  WATER  POLLU- 
TION, 

Wisconsin  Univ.,  Madison.  Remote  Sensing 
Group;  and  Wisconsin  Univ.,  Madison.  Marine 
Studies  Center. 

For  primary  bibliographic  entry  see  Field  05B. 
W 72- 10644 


STUDIES  IN  REMOTE  SENSING  OF 
SOUTHERN  CALIFORNIA  AND  RELATED  EN- 
VIRONMENTS, 

California  Univ.,  Riverside.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  07C. 
W 72- 10646 


FUNDAMENTALS  OF  SOIL  MOISTURE. 
VOLUME  II:  INVESTIGATION  TECHNIQUES 
OF  SOIL  WATER  REGIME  (OSNOVY 
UCHENIYA  O  POCHVENNOY  VLAGE.  TOM  II: 
METODY  IZUCHENIYA  VODNOGO  REZHIMA 
POCHV), 

For  primary  bibliographic  entry  see  Field  02G. 
W72- 10663 


234U/238U  AS  A  TOOL  FOR  DATING  MARINE 
SEDIMENTS, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
Health  Physics  Div. 

For  primary  bibliographic  entry  see  Field  02J. 
W 72- 10675 


SENSITIVITY    PROBLEMS    IN    BIOLOGICAL 
AND  ENVIRONMENTAL  COUNTING, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05 A. 

W 72- 10688 


KEY      TO       FIELD       IDENTIFICATION      OF 
ANADROMOUS    JUVENILE    SALMONIDS    IN 


THE  PACIFIC  NORTHWEST.10R.  J.  MCCON- 
NEL,  AND 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
R.  J.  McConnell,  and  G.  R.  Snyder. 
Available  from  Superintendent  of  Documents, 
Price  $0.20,  Stock  number  0320-0021.  National 
Oceanic  and  Atmospheric  Administration  Techni- 
cal Report  NMFS  CIRC-366,  January  1972,  6  p,  3 
fig,  15  ref. 

Descriptors:  'Juvenile  fish,  'Salmonids,  'Pacific 
Northwest  U.S.,  On-site  investigations,  Specia- 
tion.  Freshwater  fish,  Rivers. 

This  key  lists  and  illustrates  the  external  charac- 
teristics which  will  expedite  field  identification  of 
juvenile  salmonids  in  the  Pacific  Northwest.  Five 
species  of  Pacific  salmon  (pink,  chum,  sockeye, 
chinook,  and  coho);  four  species  of  trout 
(cutthroat,  brown,  Dolly  Varden,  and  rainbow  or 
steelhead);  and  other  juvenile  and  adult  fish  that 
may  be  mistaken  for  salmon  or  trout  in  fresh  water 
are  described.  (Bopp-ORNL) 
W 72- 10690 


SYSTEMATIC  AND  RANDOM  ERRORS  IN 
DUAL  GAMMA  ENERGY  SOIL  BULK  DENSITY 
AND  WATER  CONTENT  MEASUREMENTS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10716 


APPROXIMATION     OF    FIELD     HYDRAULIC 
CONDUCTIVITY  BY  LABORATORY 

PROCEDURES  ON  INTACT  CORES, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 

and  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02G. 

W72-10717 


ENERGY   AND   MASS   TRANSFER   THROUGH 
AN  AIR-WATER  INTERFACE, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02A. 
W72-10730 


TREE  RINGS,  STREAM  RUNOFF,  AND 
PRECIPITATION  IN  CENTRAL  NEW  YORK  -A 
REEVALUATION, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  02A. 

W72-10740 


APPARATUS  FOR  A  DEPTH  INDICATOR, 

A.  Rubin. 

U.  S.  Patent  No.  3,528,053,  3  p,  1  fig,  5  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  2,  p.  503,  September  8, 1970. 

Descriptors:    'Patents,    'Water   level   recorders, 
'Water  level  fluctuations,  'Depth,  Instrumenta- 
tion, Measurement,  Water  levels. 
Identifiers:  'Digital  depth  indicators. 

An  electronic  digital  depth  indicator  provides  a 
visible,  digital  display  of  the  water  depth  as  well  as 
a  minimum  water  depth  alarm  signal.  It  has  a  trans- 
ducer for  periodically  transmitting  sonar  type  pul- 
ses and  for  receiving  echo  pulses.  There  is  a  device 
for  periodically  gating  the  pulses  only  during  an  in- 
terval between  a  transmitted  sonar  pulse  and  an 
associated  echo  pulse.  (Sinha-OEIS) 
W72-10773 


AIRBORNE     SCANNER    TRACES    THERMAL 
POLLUTION, 

Abrams  Aerial  Survey  Corp.,  Lansing,  Mich. 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10820 
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SUBMARINE  SPRING  EXPLORATIONS: 
NORTHWEST  COAST  OF  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaquez.  Water  Resources 
Research  Inst. 
D.J.  Percious. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-210  754,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Puerto  Rico  Water  Resources 
Research  Institute  Final  Report,  November  1971. 
48  p,  30  fig,  1  tab,  26  ref .  OWRR  A-029-PR  (1). 

Descriptors:  *Remote  sensing,  'Aerial  photog- 
raphy, 'Subsurface  runoff,  'Oceans,  'Puerto 
Rico,  Groundwater  movement,  Coasts,  Springs, 
Estuaries,  Photography,  Infrared  radiation,  Data 
collections,  Aircraft,  Analytical  techniques,  Water 
pollution  sources,  Sediment  transport,  Geology. 

In  an  attempt  to  delineate  areas  of  ocean  ground- 
water discharge  along  the  northwestern  coastal 
area  of  Puerto  Rico,  a  series  of  aerial  photographic 
missions  and  near-coastal  conductivity  traverses 
were  made.  It  was  also  an  objective  of  the  photo- 
graphic missions  to  establish  that  the  use  of  small 
format  (35  mm)  photography,  utilizing  Ek- 
tachrome  Infrared  and  Ektachrome  X  film,  is  a 
fruitful  approach  to  water  resources  investigations 
for  small  agencies.  Three  spring  areas  were  found 
using  a  trailing  specific  conductivity  probe  from 
the  Institute's  34  foot  research  vessel.  The  aerial 
photos  did  not  positively  indicate  the  presence  of 
spring  areas;  however,  large  blurry  areas  could  be 
seen  indicating  that  the  differences  between  sea 
water  and  inflowing  groundwater  may  be  detected. 
The  films  demonstrated  their  effectiveness  in  such 
water  resources  areas  as  (1)  pinpointing  pollution 
sources  and  defining  their  areal  extent;  (2)  the 
potential  of  quantitative  determination  of  sedi- 
ment transport;  (3)  location  of  seepage  areas;  (4) 
the  action  of  waves  along  the  beaches;  and  (5)  the 
sharp  determination  of  near  coastal  ocean  bottom 
topography  and  geologic  structures.  (Woodard- 
USGS) 
W72-10896 


RADIATION  MEASUREMENT, 

Atmospheric  Environment  Service,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  05 A. 
W72- 10945 


AN  EVALUATION  OF  CHEMICAL  GAUGING 
TECHNIQUES, 

Ministry  of  Works,  Wellington  (New  Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-11068 
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APPLICATION  OF  NONPARAMETRIC 

STATISTICAL  TESTS  IN  HYDROLOGY, 

Pennsylvania     State     Univ.,     University     Park. 

Mineral  Conservation  Section. 

For  primary  bibliographic  entry  see  Field  02F. 

W72-10439 


STOCHASTIC  HYDRAULICS. 

For  primary  bibliographic  entry  see  Field  08B. 
W72-10457 


A   METHOD   FOR   FLOW   COMPUTATION   IN 
FLOOD  PLAIN  CHANNELS, 

Agricultural    Research   Service,    Beltsville,    Md. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  08B. 

W72-10459 


EFFECTIVE  USE  OF  STOCHASTIC  INFORMA- 
TION WITH  DETAILED  ANALYTIC  MODELS, 

Texas      Water     Development      Board,      Austin. 
Systems  Engineering  Div. 


For  primary  bibliographic  entry  see  Field  08B. 
W72-10465 


THE  DEVELOPMENT  OF  A  PROCEDURE  FOR 
ACQUIRING  AND  DISSEMINATING  INFOR- 
MATION ON  WATER  USE,  VOLUMES,  I  AND 

2. 

Enviro  Control,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07A. 

W72- 10467 


PRECIPITATION  MEASUREMENT  IN  NEW 
ZEALAND  REPRESENTATIVE  AND  EXPERI- 
MENTAL BASINS, 

Ministry   of  Works,   Wellington   (New   Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  02B. 

W72-10474 


COMPUTER        MODEL       OF       CROSSFLOW 
TOWERS, 

Union  Carbide  Corp.,  Oak  Ridge,  Tenn. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10559 


THE  RIVER  BASIN  MODEL:  COMPUTER  OUT- 
PUT. 

Envirometrics,  Inc.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06A. 

W72- 10574 


WATER  RESOURCES  INVESTIGATIONS  IN 
NEW  MEXICO,  1969. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  to  USGS,  Washington, 
D  C  20242.  Geological  Survey  Report  of  Investiga- 
tions Folder,  1  sheet,  1969.  7  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'New  Mexico,  'Inter-agency  cooperation, 
Precipitation  (Atmospheric),  Runoff,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Streamflow,  Sediment  transport,  On-site  in- 
vestigations, Water  quality,  Water  temperatures, 
Water  level  fluctuations,  Bibliographies,  Net- 
works, Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.  S.  Geological  Survey  in  New  Mexico  are 
summarized.  A  selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  215  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  1,639  groundwater  observation 
wells;  and  61  water  quality  observing  sites.  Small 
State  maps  show  principal  sources  of  ground- 
water, mean  annual  precipitation,  mean  annual  ru- 
noff, suspended-sediment  concentrations, 
discharge  of  the  principal  rivers,  and  water  quality 
of  ground  and  surface  waters.  A  map,  scale  50  mi 
to  the  inch,  shows  by  symbols,  numbers,  and 
colored  outline  the  hydrologic  data  network  and 
investigations  in  New  Mexico  in  January  1969. 
(Woodard-USGS) 
W72-10633 


WATER  RESOURCES  INVESTIGATIONS  IN 
RHODE  ISLAND,  1968. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  to  USGS,  Washington, 
DC  20242.  Geological  Survey  Report  of  Investiga- 
tions Folder,  1  sheet,  1968.  3  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'Rhode  Island,  'Inter-agency  cooperation,  Sur- 
veys, Planning,  Hydrologic  data,  Basic  data  col- 
lections, Precipitation  (Atmospheric),  Stream- 
flow,   Runoff,   Water  temperatures,   On-site   in- 


vestigations, Water  quality,  Water  level  fluctua- 
tions, Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.S.  Geological  Survey  in  Rhode  Island  are 
summarized.  Selected  bibliography  of  material 
concerning  the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  cities  who 
cooperate  in  different  parts  of  the  program.  The 
hydrologic  data  network  consists  of  21  primary, 
secondary,  and  water  management  streamflow 
stations;  49  groundwater  observation  wells;  and  3 
water  quality  observing  sites.  Small  State  maps 
show  principal  sources  of  groundwater,  mean  an- 
nual precipitation,  average  annual  runoff,  and 
average  discharge  of  the  principal  rivers.  A  map, 
scale  approximately  10  mi  to  the  inch,  shows  by 
symbols,  numbers,  and  colored  outline  the 
hydrologic  data  network  and  investigations  in 
Rhode  Island  in  December  1968.  (Woodard- 
USGS) 
W72-10634 


WATER  RESOURCES  AT  MARINE  CORPS 
SUPPLY  CENTER,  BARSTOW,  CALIFORNIA 
FOR  THE  1971  FISCAL  YEAR, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W72-10645 


STUDIES  IN  REMOTE  SENSING  OF 
SOUTHERN  CALIFORNIA  AND  RELATED  EN- 
VIRONMENTS, 

California  Univ.,  Riverside.  Dept.  of  Geography. 
L.  W.Bowden. 

Available  from  NTIS  Springfield,  Va.  22151.  PB- 
204  741  -  Price  $3.00  in  paper  copy,  $0.95  in 
microfiche.  US  Geological  Survey-National 
Aeronautics  and  Space  Administration  Interagen- 
cy Report  USGS-222,  August  1971.  19  p,  9  ref. 
Contract  No  USGS  14-08-0001-10674.  NASA  W- 
12570. 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Environmental  gradient,  'Geophysics, 
'California,  Methodology,  Instrumentation,  Air- 
craft, Cameras,  Infrared  radiation,  Measurement, 
Spectroscopy,  Data  collections,  Soil  moisture, 
Temperature,  Land  use,  Mapping,  Meteorological 
data,  Microwaves. 

During  the  spring  of  1968,  the  USGS/NASA 
Remote  Sensing  Mission  73  was  conducted  in 
southern  California.  This  report  is  concerned  with 
the  geographic  applications  sites  in  Los  Angeles, 
the  Coachella  Valley,  and  the  Imperial  Valley. 
Remote  sensing  data  were  acquired  by  thirteen 
sensors  mounted  in  seven  aircraft.  Ground  truth 
activities  conducted  before,  during,  and  after  the 
flights  resulted  in  the  acquisition  of  the  following 
data:  (1)  soil  moisture  samples;  (2)  thermometric 
and  radiometric  surface  temperatures  at  several 
frequencies;  (3)  surface  reflectance  measure- 
ments; (4)  land  use  maps;  (5)  U.S.  Geological  Sur- 
vey and  U.S.  Weather  Bureau  hourly  weather 
readings;  (6)  hourly  readings  of  atmospheric  S02 
and  N02;  (7)  multi-spectral  ground  photography; 
(8)  urban  data;  (9)  calibrated  test  target  readings; 
(10)  atmospheric  particle  counts;  (11)  soil-bearing 
strength  measurements;  and  (12)  soil  electrical  re- 
sistivity measurements.  Infrared  Aero  Ek- 
tachrome film,  used  with  15  +  80B  or  15  +  82B  fil- 
ters, was  the  single  most  effective  sensor  for  land 
use  determination.  The  passive  microwave 
scanning  radiometer  can  detect  wind  disturbance, 
hence  horizontal  energy  transfer,  over  large 
bodies  of  water.  The  scanning  microwave 
radiometer  shows  potential  for  soil  moisture  deter- 
mination. (Woodard-USGS) 
W72-10646 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  REAGAN 
COUNTY,  TEXAS, 

Texas  Water  Development  Board,  Austin. 
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For  primary  bibliographic  entry  see  Field  04B. 
W72-10649 


WATER  WELL  AND  GROUND-WATER 
CHEMICAL  ANALYSIS  DATA,  IRION  COUN- 
TY, TEXAS, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  04B. 
W72-10650 


MOUTERE,  IHD  EXPERIMENTAL  BASIN  NO. 
8,  1970. 

For  primary  bibliographic  entry  see  Field  04C. 
W72-10653 


PURUKOHUKOHU,       IHD       EXPERIMENTAL 
BASINS  NOS  4  AND  5,  TO  1969. 

For  primary  bibliographic  entry  see  Field  04A. 
W72-10654 


WATER  RESOURCES  INVESTIGATIONS  IN 
TEXAS,  1969. 

Geological  Survey,  Washington,  D.C. 

Available  free  on  request  to  USGS,  Washington, 
D.C,  20242.  Geological  Survey  Report  of  In- 
vestigations Folder,  1  sheet,  1969.  4  fig,  1  map. 

Descriptors:  *Water  resources,  'Investigations, 
•Texas,  *Inter-agency  cooperation,  Surveys, 
Planning,  Hydrologic  data,  Basic  data  collections, 
Precipitation  (Atmospheric),  Streamflow,  Sedi- 
ment transport,  On-site  investigations,  Water  tem- 
perature, Water  quality,  Dissolved  solids,  Water 
level  fluctuations.  Bibliographies,  Networks, 
Maps. 

Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

The  water  resources  studies  and  investigations  of 
the  U.  S.  Geological  Survey  in  Texas  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  529  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  299  groundwater  observation  wells; 
and  225  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater,  nor- 
mal annual  precipitation,  discharge  of  the  principal 
rivers,  and  the  dissolved  solids  in  streams.  A  map, 
scale  50  mi  to  the  inch,  shows  by  symbols,  num- 
bers, and  colored  outline  the  hydrologic  data  net- 
work and  investigations  in  Texas  in  1969. 
(Woodard-USGS) 
W72-10726 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  ELM  FORK  TRINI- 
TY RIVER,  TRINITY  RIVER  BASIN,  TEXAS, 
1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-10728 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 

HYDROLOGIC     DATA     FOR     DEEP    CREEK, 

COLORADO  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-10729 


COOLING 
ELECTRIC 


RESEARCH        ON        DRY-TYPE 
TOWERS        FOR        THERMAL 
GENERATION:  PART  II, 

Beck  (R.  W.)  and  Associates,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  05D. 
W72-10810 


NORTH      ATLANTIC      REGIONAL      SUPPLY 
MODEL, 

Meta  Systems,  Inc.,  Cambridge,  Mass. 


For  primary  bibliographic  entry  see  Field  06A. 
W72-10886 


SOME  RECOMMENDATIONS  FOR  THE 
OPERATION  OF  REPRESENTATIVE  AND  EX- 
PERIMENTAL BASINS  AND  THE  ANALYSIS 
OF  DATA. 

For  primary  bibliographic  entry  see  Field  02A. 
W72- 10902 


USE  OF  SUBJECTIVE  INFORMATION  IN  ESTI- 
MATION OF  AQUIFER  PARAMETERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources;   and   Arizona    Univ.,   Tucson. 
Dept.  of  Systems  Engineering. 
For  primary  bibliographic  entry  see  Field  02F. 
W 72- 10906 


CHEMICAL,  BIOLOGICAL,  AND  PHYSICAL 
DATA  FOR  THE  MAJOR  LAKES  AND  RESER- 
VOIRS IN  LOUISIANA, 

Geological  Survey,  Baton  Rough,  La. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10915 


WATER  RESOURCES  INVESTIGATIONS  IN 
WEST  VIRGINIA,  1968. 

Geological  Survey,  Washington,  D.C. 

Available  free  upon  request  from  USGS, 
Washington,  D  C  20242.  Geological  Survey  Report 
of  Investigation  Folder,  1  sheet,  1969.  4  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'West  Virginia,  'Inter-agency  cooperation,  Sur- 
veys, Planning,  Hydrologic  data,  Basic  data  col- 
lections, Streamflow,  Precipitation  (Atmospher- 
ic), On-site  investigations,  Water  temperature, 
Water  quality,  Sediment  transport,  Water  level 
fluctuations,  Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.  S.  Geological  Survey  in  West  Virginia  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  112  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  23  groundwater  observation  wells; 
and  27  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
discharge  of  the  principal  rivers,  and  mean  annual 
precipitation.  A  map,  scale  42  mi  to  the  inch, 
shows  by  symbols,  numbers,  and  colored  outline 
the  hydrologic  data  network  and  investigations  in 
West  Virginia  in  October  1968.  (Woodard-USGS) 
W72-109I8 


WATER  RESOURCES  INVESTIGATIONS  IN 
WASHINGTON,  1968. 

Geological  Survey,  Washington,  D.C. 

Available  free  upon  request  from  USGS, 
Washington,  D  C  20242.  Geological  Survey  Report 
of  Investigations  Folder,  1  sheet,  1968.  10  fig,  1 
map. 

Descriptors:  'Water  resources,  'Investigations, 
'Washington,  'Inter-agency  cooperation,  Sur- 
veys, Planning,  Hydrologic  data,  Basic  data  col- 
lections, Precipitation  (Atmospheric),  Runoff, 
Streamflow,  Sediment  transport,  On-site  in- 
vestigations, Water  temperature,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.  S.  Geological  Survey  in  Washington  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 


State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  410  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  221  groundwater  observation  wells; 
and  120  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
average  annual  precipitation,  average  annual  ru- 
noff, sediment  concentrations  transported  by 
streams,  discharge  of  the  principal  rivers,  and  the 
dissolved  solids  and  hardness  in  ground  and  sur- 
face waters.  A  map,  scale  32  mi  to  the  inch,  shows 
by  symbols,  numbers,  and  colored  outline  the 
hydrologic  data  network  and  investigations  in 
Washington  in  August  1968.  (Woodard-USGS) 
W72-10919 


WATER  RESOURCES  INVESTIGATIONS  IN 
SOUTH  DAKOTA,  1969. 

Geological  Survey,  Washington,  D.C. 

Free  on  request  to  USGS,  Washington,  D  C, 
20242.  Geological  Survey  Report  of  Investigations 
Folder,  1  sheet,  1969.  8  fig,  1  map. 

Descriptors:  'Water  resources,  'Investigations, 
'South  Dakota,  'Inter-agency  cooperation,  Sur- 
veys, Planning,  Hydrologic  data,  Basic  data  col- 
lections, Precipitation  (Atmospheric),  Runoff, 
Streamflow,  Sediment  transport,  On-site  in- 
vestigations. Water  temperature,  Water  quality, 
Dissolved  solids,  Water  level  fluctuations, 
Bibliographies,  Networks,  Maps. 
Identifiers:  'Cooperative  water-studies  program, 
Research  projects. 

Water  resources  studies  and  investigations  of  the 
U.  S.  Geologial  Survey  in  South  Dakota  are  sum- 
marized. A  selected  bibliography  of  material  con- 
cerning the  State  is  included.  A  list  is  given  of 
State  and  Federal  agencies,  counties,  and  cities 
who  cooperate  in  different  parts  of  the  program. 
The  hydrologic  data  network  consists  of  113  pri- 
mary, secondary,  and  water  management  stream- 
flow  stations;  229  groundwater  observation  wells; 
and  20  water  quality  observing  sites.  Small  State 
maps  show  principal  sources  of  groundwater, 
mean  annual  precipitation,  mean  annual  runoff, 
discharge  of  the  principal  rivers,  suspended  sedi- 
ment concentrations,  predominant  chemical  con- 
stituents in  major  streams,  and  the  dissolved  solids 
i  ground  and  surface  waters.  A  map,  scale  42  mi  to 
the  inch,  shows  by  symbols,  numbers,  and  colored 
outline  the  hydrologic  data  network  and  investiga- 
tions in  South  Dakota  in  January  1969.  (Woodard- 
USGS) 
W72-11074 


HYDROGEOLOGIC  DATA  FOR  THE 
NORTHERN  HIGH  PLAINS  OF  COLORADO, 

Geological  Survey,  Lakewood,  Colo. 

W.  E.  Hofstra,  T.  J.  Major,  and  R.  R.  Luckey. 

Colorado  Water  Conservation  Board  Basic-Data 

Release  No  23,  1972.  143  p,  8  fig,  3  plate,  5  tab,  15 

ref. 

Descriptors:  'Groundwater  resources,  'Hydrolog- 
ic data,  'Basic  data  collections,  'Hydrogeology, 
'Colorado,  Water  wells,  Aquifer  characteristics, 
Water  yield,  Water  supply,  Water  utilization, 
Water  demand,  Water  quality,  Specific  conduc- 
tivity, Nitrates,  Well  data,  Water  levels. 
Identifiers:  Northern  High  Plains  (Colo). 

Basic  data  on  groundwater  resources  of  the 
northern  High  Plains  of  Colorado  include  maps 
showing  the  locations  of  large-capacity  (yield 
more  than  100  gallons  per  minute)  irrigation, 
public  supply,  and  industrial  wells,  and  the  loca- 
tions of  selected  water-level  observation  wells. 
Records  of  large-capacity  wells  drilled  prior  to  Oc- 
tober 1970,  observation  wells,  water  levels  in 
wells,  specific  conductance,  and  nitrate  content  of 
waters  from  selected  locations  are  tabulated.  In- 
formation is  based  on  data  collected  from  1968  to 
1970  and  on  previous  studies.  Records  of  2,416  ir- 
rigation wells,  62  public  supply  wells,  and  one  in- 
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dustrial  well  were  obtained  and  all  known  large- 
capacity  wells  were  inventoried.  The  use  of 
groundwater  for  irrigation  in  the  northern  High 
Plains  of  Colorado  increased  from  about  159,000 
acre-feet  in  1964  to  about  429,000  acre-feet  in 
1971.  The  number  of  large-capacity  wells  in- 
creased from  700  to  about  2,550  from  1964  to  1971 
and  water  levels  declined  during  this  time  as  much 
as  16  feet  in  some  areas.  (Woodard-USGS) 
W72- 11080 


IN 


POLK        COUNTY, 


GROUNDWATER 
NEBRASKA, 

Geological  Survey,  Washington,  D.C. 
C.  F.  Keech. 

For  sale  by  USGS,  Washington,  DC  20242,  Price 
SI  .00.  Geological  Survey  Hydrologic  Investiga- 
tions Atlas  HA-389,  1  sheet,  1972.  6  fig,  2  map,  1 
tab,  7  ref. 

Descriptors:  'Groundwater  resources,  *Water 
supply,  'Water  wells,  'Irrigation  water, 
•Nebraska,  Hydrogeology,  Aquifer  charac- 
teristics, Withdrawal,  Pumping,  Water  yield, 
Groundwater  recharge,  Water  storage,  Water 
utilization,  Water  quality,  Chemical  analysis. 
Identifiers:  'Polk  County  (Neb). 

Graphs,  maps,  tables  and  a  text  describe  the 
groundwater  conditions  and  some  of  the  effects  of 
withdrawals  of  groundwater  for  irrigation  in  Polk 
County,  Nebraska.  The  available  groundwater  in 
Polk  County  is  stored  in  unconsolidated  deposits 
that  range  in  thickness  from  about  35  to  a  little 
more  than  400  feet  and  rest  on  bedrock  of 
Cretaceous  age.  The  general  configuration  of  the 
bedrock  surface  on  which  the  water-bearing 
deposits  rest  is  known  from  logs  of  31  test  holes 
drilled  along  three  north-south  lines,  from  logs  of 
10  irrigation  wells  and  2  test  holes  for  irrigation 
wells,  and  from  observations  at  2  gravel  pits.  Well 
yields  greater  than  1,000  gpm  can  be  obtained 
throughout  all  but  about  30  square  miles,  or  7  per- 
cent, of  the  county  area.  Withdrawals  for  irriga- 
tion and  public  supply  are  slowly  diminishing  the 
quantity  of  water  in  storage  beneath  the  upland 
area.  Water  in  the  Quaternary  deposits  is  of  the 
calcium  bicarbonate  type,  and  is  suitable  for  irriga- 
tion and  most  industrial  uses  and  for  use  by  hu- 
mans and  livestock.  (Woodard-USGS) 
W72-11081 


AVAILABILITY  AND  QUALITY  OF  GROUND- 
WATER IN  THE  ASHLAND  QUADRANGLE, 
JACKSON  COUNTY,  OREGON, 

Geological  Survey,  Washington,  D.C. 
J.  H.  Robison. 

Available  from  USGS,  Washington,  DC  20242, 
Price  $1.00.  Geological  Survey  Hydrologic  In- 
vestigations Atlas  HA-421,  1  sheet,  1972.  5  fig,  3 
tab,  9  ref. 

Descriptors:  'Groundwater  resources,  'Water 
wells,  'Water  yield,  'Water  quality,  'Oregon, 
Water  supply,  Water  utilization,  Withdrawal, 
Groundwater  recharge,  Precipitation  (Atmospher- 
ic), Water  analysis,  Chemical  analysis ,  Hydrologic 
data,  Aquifer  characteristics,  Basic  data  collec- 
tions. 

Identifiers:  'Jackson  County  (Oregon),  'Ashland 
(Oreg). 

This  1 -sheet  hydrologic  atlas  presents  ground- 
water information  that  will  enable  water  users, 
potential  water  users,  and  planners  to  estimate  the 
likelihood  of  obtaining  groundwater  in  adequate 
quantity  and  suitable  quality  in  the  Ashland 
quadrangle  in  the  southwestern  part  of  Oregon 
along  the  Oregon-California  border.  Trends  of 
groundwater  levels  were  estimated  from  records 
of  an  observation-well  8  miles  northwest  of 
Ashland.  The  well  is  completed  in  nonmarine  sedi- 
mentary rocks  and  is  pumped  heavily.  Its  water 
level  fluctuates  6  to  10  feet  seasonally  and  has 
shown  a  slight  overall  decline  since  records  began 
in  1960.  Quantities  of  water  obtainable  from  wells 
are  generally  adequate  for  household  use  but  not 


for  irrigation  or  other  large  uses.  In  some  areas  the 
average  expected  yield  from  wells  is  2  gpm  or  less, 
whereas  in  other  areas  the  average  yield  is  at  least 
15  gpm.  The  groundwater  is  generally  of  good 
chemical  quality,  although  most  is  hard,  and  some 
contains  excessive  amounts  of  iron.  (Woodard- 
USGS) 
W72-U082 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 

HYDROLOGIC    DATA    FOR    HONEY    CREEK, 

TRINITY  RIVER  BASIN,  TEXAS,  1970, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-11087 
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OCEAN        INSTALLATIONS:        STATE        OF 
TECHNOLOGY, 

Naval   Civil   Engineering   Lab.,   Port   Hueneme, 

Calif. 

For  primary  bibliographic  entry  see  Field  06G. 

W72-10583 


SEA  WATER  INTRUSION  EXTRACTION  BAR- 
RIER, 

California  State  Dept.  of  Water  Resources,  Los 

Angeles.  Southern  District. 

J.J.Coe. 

Preprint  1593,  paper  presented  at  ASCE  National 

Water  Resources  Engineering  Meeting,  January 

24-28,   1972,   Atlanta,  Ga:  American  Society  of 

Civil  Engineers,  1972. 27  p,  9  fig,  1  tab,  7  ref. 

Descriptors:  'Saline  water  intrusion,  'Aquifers, 
•Water  wells,  'Saline  water  barriers,  *California, 
Water  supply,  Hydraulic  structures,  Ground- 
water, Water  level  fluctuations,  Drawdown, 
Hydraulic  gradient,  Sea  water,  Barriers,  Engineer- 
ing structures,  Salinity. 

Identifiers:  'Ventura  County  (Calif),  Extraction 
barrier. 

In  the  Oxnard  Plain  of  Ventura  County,  Califor- 
nia, water  producers  have  extracted  increasingly 
larger  volumes  of  water  from  the  Oxnard  aquifer, 
which  underlies  the  area.  As  a  consequence, 
groundwater  levels  declined  to  below  sea  level  and 
sea  water  intruded  into  the  aquifer.  In  1965  a  state 
legislative  appropriation  of  $310,000  was  allocated 
to  design  and  construct  an  experimental  sea  water 
intrusion  barrier.  Major  facilities  of  the  experi- 
mental extraction-type  barrier  were  5  extraction 
wells,  25  piezometers  (at  18  drill  sites),  1  anode 
well  for  cathodic  protection,  and  a  discharge 
pipeline.  The  combination  of  extractions  at  the  ex- 
perimental barrier  and  the  rise  in  water  levels  el- 
sewhere in  the  basin,  except  near  the  basin  pump- 
ing trough,  caused  the  diminution  of  the  sea  water 
intrusion  area  from  the  spring  of  1967  to  the  spring 
of  1968.  Sea  water  intrusion  continued  in  the 
vicinity  of  the  pumping  trough  because  the  capaci- 
ty of  the  experimental  barrier  was  not  sufficient  to 
create  a  seaward  hydraulic  gradient  from  it.  How- 
ever, an  extraction-type  barrier  is  technically 
feasible  to  protect  the  Oxnard  aquifer  in  the  vicini- 
ty of  Port  Hueneme  from  further  sea  water  intru- 
sion. (Woodard-USGS) 
W72- 10643 


HORIZONTAL  WATER  WELLS  (GORIZON- 
TAL'NYYE  VODOZABORNYYE  SKVAZHINY), 

P.  A.  Anatol'yevskiy,  and  G.  A.  Razumov. 
'Nedra',  Moscow,  1970.  200  p. 

Descriptors:  'Well  data,  'Water  wells,  'Hydraulic 
structures,  Intakes,  Pumps,  Filters,  Conduits, 
Shafts  (Excavations),  Tunnels,  Aquifers,  Ground- 
water, Drawdown,  Specific  capacity.  Discharge 
(Water),  Water  supply,  Drainage,  Saturated  soils, 


Drilling    equipment,    Urban    hydrology,    Analog 

models. 

Identifiers:  'USSR,  Well  systems. 

Engineering-hydrogeological  conditions  and  areas 
of  application  of  horizontal  water  wells,  their 
design,  economic  advantages,  and  methods  of 
construction  in  loose  saturated  soils  are  examined. 
Theory  and  construction  of  radial  horizontal  wells 
are  illustrated  by  specific  examples  of  their  appli- 
cation for  water  supply  and  drainage  in  the  Tatar, 
Bashkir,  Georgian,  Lithuanian,  Ukrainian  and 
other  republics  of  the  USSR  and  by  development 
and  testing  in  the  United  States,  Germany,  Hunga- 
ry, Poland,  etc.  Effects  of  the  basic  parameters  of 
horizontal  wells  on  efficiency  of  operation  are  ex- 
amined in  analog-model  investigations  and  in  ap- 
plication of  new  design  formulas  to  specific 
discharge  of  well  systems  under  various 
hydrogeological  conditions  and  infiltration 
regimes.  (Josefson-USGS) 
W72-10656 


EVALUATION  OF  THREE  ENERGY  DISSIPA- 
TORS  FOR  STORM-DRAIN  OUTLETS; 
HYDRAULIC  LABORATORY  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

J.  L.  Grace,  Jr.,  and  G.  A.  Pickering. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Mississippi,  Research  Report  H-71-1, 

April  1971.  14p,l  tab,  6  pi. 

Descriptors:  Settling  basins,  'Hydraulic  models, 
•Energy  dissipation,  'Storm  drains,  'Outlets. 
Identifiers:  'Stilling  wells,  'Model  tests. 

Model  tests  of  three  commonly  used  energy  dis- 
sipators  for  storm-drain  outlets  were  conducted  to 
determine  the  limiting  discharges  for  various  sizes 
of  stilling  wells,  U.  S.  Bureau  of  Reclamation  type 
VI  basins,  and  St.  Anthony  Falls  stilling  basins. 
Charts  were  prepared  for  each  type  of  energy  dis- 
sipator,  showing  the  maximum  recommended 
discharge  that  will  result  in  good  performance  for 
given  outlet  diameters  and  structure  widths  in 
terms  of  the  outlet  diameter.  With  these  charts  and 
other  known  parameters,  the  designer  can  select 
the  type  of  dissipator  best  suited  to  protect  the 
outlet.  (WES) 
W72-10666 


OUTLET  WORKS  FOR  BRANCHED  OAK  AND 
COTTONWOOD  SPRINGS  DAMS,  OAK 
CREEK,  NEBRASKA,  AND  COTTONWOOD 
SPRINGS  CREEK,  SOUTH  DAKOTA:  HYDRAU- 
LIC MODEL  INVESTIGATION, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 
J.  L.  Grace,  Jr. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Mississippi,  Technical  Report  H-72-1, 
Janary  1972.  30  p,  12  tab,  3  photo,  17  pi. 

Descriptors:   'Hydraulic  models,  'Open  channel 

flow,    'Outlet    works,    'Dam    design,    'Settling 

basins. 

Identifiers:   'Branched  Oak  Dam,   'Cottonwood 

Springs  Dam,  'Exit  channels. 

Model  investigations  of  outlet  works  for  Branched 
Oak  and  Cottonwood  Springs  Dams  concerned 
hydraulic  operating  characteristics  over  a  wide 
range  of  heads.  Geometric  differences  required 
use  of  separate  model  studies  with  l:10-scale 
models  reproducing  portions  of  approach  area,  in- 
take structure,  and  outlet  conduit.  The  Branched 
Oak  model  also  reproduced  an  SAF  impact-type 
stilling  basin  and  downstream  exit  channel.  Both 
models  indicated  undesirable  flow  characteristics 
such  as  nappe  flutter,  sloshing,  and  gulping  which 
tended  to  vibrate  the  structures.  Tests  indicated 
that  flutter  could  be  eliminated  by  rounding  the 
weir  crests;  nappe  sloshing  could  be  eliminated  by 
providing  divider  wall  between  and  parallel  to  weir 
crests;    and    gulping    beneath    the    cover    plate 
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eliminated  by  placing  cover  plate  at  an  elevation 
above  that  of  the  upper  pool  when  the  conduit 
begins  to  control  flow.  Performance  of  original 
design  SAF  basin  was  satisfactory  and  height  of 
the  basin  training  walls  was  sufficient  to  prevent 
overtopping.  Exit  channel  was  sloped  downward 
and  expanded  laterally  to  permit  dissipation  of  ex- 
cess energy  in  turbulence  rather  than  direct  attack 
of  channel  boundaries.  A  riprap  plan  of  protection 
was  developed  for  recommended  exit  channel  con- 
figuration. (WES) 
W72-10668 


INTERDISCIPLINARY  APPROACH  TO  FLOOD 
PLAIN  PROBLEMS, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-10718 


METHOD  OF  MAKING   ROCKFILL  FOUNDA- 
TIONS, 

Morrison-Knudsen  Co.,  Inc.,  Boise,  Idaho,  (as- 
signee). 

For  primary  bibliographic  entry  see  Field  08E. 
W72-10778 


DEEP  TUNNELS  IN  HARD  ROCK. 

Wisconsin  Univ.,   Milwaukee.   Coll.  of  Applied 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10834 


THE  FLOODING  AND  COMBINED  SEWER 
OVERFLOW  PROBLEM  IN  URBAN  METRO 
AREAS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  OSG. 
W72-10835 


THE  ROLE  OF  STORAGE  IN  ECONOMICS  OF 
SEWAGE  TREATMENT  PLANT  DESIGN, 

Bauer  Engineering,  Inc.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10837 


THE  POTENTIAL  OF  PUMPED  STORAGE  FOR 
HYDRO-ELECTRIC  GENERATION  IN  MULTI- 
-LEVEL  DEEP  TUNNEL  SYSTEMS, 

Harza  Engineering  Co.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10839 


FREQUENCY  SPECTRUM  ANALYSIS  OF  THE 
OLD  RIVER  CONTROL  STRUCTURE  VIBRA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08B. 
W72- 10920 


FRP   ACID    WASTE   LINE   INSTALLED   IN    12 
DAYS, 

Atlantic   Bridge   Co.   Ltd.,   Mahone   Bay   (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  OSD. 

W72-11041 


8B.  Hydraulics 


STOCHASTIC  HYDRAULICS. 

Proceedings  of  1st  International  Symposium  on 
Stochastic  Hydraulics,  Pittsburgh,  Penn,  May  31- 
June  2,  1971:  University  of  Pittsburgh  School  of 
Engineering,  Publications  Series  No  4,  1971.  C.  L. 
Chiu,  editor.  769  p.  NSF  Grant  GK-24428. 


Descriptors:  "Stochastic  processes,  'Markov 
processes,  'Statistical  models,  'Mathematical 
models,  'Turbulent  flow,  Streamflow,  Sediment 
transport,  Model  studies,  Statistics,  Statistical 
methods,  Turbulence,  Probability. 
Identifiers:  Random  walk  models. 

This  symposium  develops  the  theme  that 
stochastics  is  a  field  which  can  and  should  be  used 
to  assist  in  the  solution  to  many  hydraulic  design 
problems.  These  problems  are  in  the  fields  of  in- 
land waterway  structural  design,  hydraulic 
machinery  design,  and  water  quality  management 
for  large  stream  and  reservoir  systems.  In  hydrau- 
lic structure  design  problems,  real  deterministic 
answers  are  required.  As  inputs  to  model  studies, 
as  many  deterministic  values  as  possible  are  used 
including  site  geometry  and  water  depths,  but  al- 
most invariably  there  will  also  be  probabilistic  in- 
puts such  as  probable  flow  rates,  probable  tem- 
peratures, and  probable  wave  forces.  Because 
river  flows,  biological  activities,  and  many  similar 
activities  are  involved  in  water  quality  manage- 
ment, stochastic  methods  are  important  in  this 
field.  While  it  is  virtually  impossible  to  obtain  a 
direct  probabilistic  solution  of  system  per- 
formance in  cases  where  stochastic  inputs  and  per- 
sistence factors  or  time  dependence  greatly  in- 
fluence the  system,  it  is  possible  to  demonstrate 
the  system  performance  by  computing  the  deter- 
ministic responses  of  the  system  for  long 
sequences  of  stochastic  inputs.  (See  W72-10458 
thru  W72-10466)  (Knapp-USGS) 
W72-10457 


INTRODUCTION  TO  RANDOM  WALK 
THEORY  AND  ITS  APPLICATION  TO  OPEN 
CHANNEL  FLOW, 

Geological  Survey,  Washington,  D.C. 
N.C.Matalas. 

In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  56-65,  1971. 6  ref. 

Descriptors:  'Stochastic  processes,  'Markov 
processes,  'Statistical  models,  'Mathematical 
models,  'Turbulent  flow,  Streamflow,  Sediment 
transport,  Model  studies,  Statistics,  Statistical 
methods,  Turbulence,  Probability. 
Identifiers:  Random  walk  models. 

A  random  walk  is  a  mathematical  formulation  of 
an  abstract  particle  moving  from  one  abstract  state 
to  another.  For  many  physical  processes,  such  as 
those  of  turbulent  motion,  these  abstractions  can 
be  likened  to  physical  phenomena.  The  abstract 
particle  may  represent  a  sediment  particle  or  a  unit 
of  mass  or  a  unit  of  momentum,  and  the  abstract 
states  may  denote  coordinate  positions  within  the 
turbulent  field.  Though  a  probability  law  is  as- 
sumed to  govern  the  particle's  transition  from 
state  to  state,  it  may  not  be  necessary  to  know  the 
magnitudes  of  the  individual  transition  probabili- 
ties. However,  if  the  random  walk  model  is  to 
serve  as  a  basis  for  simulating  the  particle's  migra- 
tion over  time,  then  the  probabilities  must  be 
specified.  The  stochastic  arguments  leading  to  the 
mathematical  model  may  provide  further  insight 
into  the  nature  of  the  real  world  process  that  is 
being  modeled,  and  the  parameters  of  the 
stochastic  model  may  have  somewhat  different  in- 
terpretations than  those  of  the  corresponding 
deterministic  model.  As  a  result,  the  type  of  data 
that  is  to  be  collected  for  model  verification  may 
depend  upon  the  conceptual  view  that  is  taken  of 
the  real  world.  (See  also  W72-10457)  (Knapp- 
USGS) 
W72-10458 


A   METHOD   FOR   FLOW    COMPUTATION   IN 
FLOOD  PLAIN  CHANNELS, 

Agricultural    Research    Service,    Beltsville.    Md. 
Hydrograph  Lab. 
C.L.  Yen. 


In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  160-166,  1971.  2  fig,  8 
ref. 

Descriptors:  'Flood  plains,  'Roughness  (Hydrau- 
lic), 'Stochastic  processes,  'Statistical  models, 
Mathematical  models,  Markov  processes,  Turbu- 
lent flow,  Sediment  transport,  Discharge  (Water), 
Streamflow,  Statistics,  Probability. 

Evaluation  of  resistance  coefficients  is  essential 
for  prediction  of  discharge  in  a  flood  plain  chan- 
nel. The  problem  involves  the  deterministic  aspect 
of  subdividing  the  cross-section  and  the  stochastic 
aspect  of  determining  a  roughness  indicator.  A 
correction  must  be  made  on  the  hydraulic  radius 
appearing  in  Chezy's  and  Manning's  formulas  in 
order  to  accurately  evaluate  channel  resistance. 
The  correction  term  derives  its  stochastic  nature 
from  a  direct  association  with  the  variance  of 
velocity  fluctuations.  Both  the  correction  term  and 
variance  of  velocity  fluctuation  can  be  used  as  a 
roughness  indicator,  which  is  called  effective 
roughness  size.  This  effective  roughness  size  can 
be  evaluated  if  the  frequency  of  velocity  fluctua- 
tions is  known.  Because  no  information  about  the 
fluctuation  frequency  is  available  at  the  present 
time,  a  numerical  scheme  of  least  squares  fitting 
was  used  to  evaluate  Manning  n-values  and  effec- 
tive roughness  sizes  from  laboratory  data.  Based 
on  this  analysis  and  available  n-values  for  rectan- 
gular channels  having  the  same  boundary  materi- 
als as  the  flood  plain  channels,  two  new  formulas 
are  proposed  for  main  channel  and  flood  plain  por- 
tions. These  formulas  compare  favorably  against 
methods  of  equivalent  roughness,  when  applied  to 
laboratory  flood  plain  channels  having  geometries 
other  than  that  from  which  they  were  derived.  (See 
also  W72-10457)  (Knapp-USGS) 
W72-10459 


TURBULENT  DIFFUSION  AND  DISPERSION  IN 
OPEN  CHANNEL  FLOW, 

Geological  Survey,  Fort  Collins,  Colo. 
R.  S.  McQuivey,  and  T.  N.  Keefer. 
In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  231-250,,  1971.  9  fig,  2 
tab,  5  ref. 

Descriptors:  'Stochastic  processes,  'Diffusion, 
•Dispersion,  'Open  channel  flow,  'Hydraulic 
models,  Statistical  models,  Statistics,  Statistical 
methods,  Roughness  (Hydraulic),  Convection, 
Turbulence,  Turbulent  flow,  Path  of  pollutants, 
Suspended  load,  Mixing. 
Identifiers:  Turbulent  diffusion. 

In  streams  and  rivers  turbulent  diffusion  and 
dispersion  are  the  principal  mechanisms  by  which 
liquid  and  suspended-particulate  pollutants  are 
dispersed  in  the  flow.  A  knowledge  of  the  relations 
between  the  turbulence  characteristics  and  diffu- 
sion and  dispersion  coefficients  is  therefore  essen- 
tial in  predicting  the  spread  of  such  contaminants. 
Longitudinal  and  lateral  turbulent  diffusion  were 
studied  by  measuring  the  spread  of  small  floating 
polyethylene  particles  from  a  point  source  on  the 
water  surface.  Turbulence  characteristics  were  ob- 
tained throughout  the  flow  field.  Longitudinal 
dispersion  coefficients  were  obtained  from 
fluorescent  dye  solution  injected  into  the  flow  as 
an  instantaneous  plane  source.  The  experiments 
were  carried  out  in  a  nonrecirculating  flume  over 
three  boundary  roughnesses.  The  longitudinal  and 
lateral  turbulent  diffusion  coefficients  may  be 
evaluated  directly  from  the  turbulence  charac- 
teristics of  the  flow.  A  quantitative  relation 
between  the  Lagrangian  and  Eulerian  time  scales 
was  developed  from  the  turbulence  measurements 
and  the  turbulent  diffusion  results.  The  longitu- 
dinal diffusion  at  the  surface  was  4  to  12  percent  of 
the  longitudinal  dispersion;  this  is  primarily  due  to 
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differential  convection  associated  with  velocity 
gradients.  (See  also  W72-10457)  (Knapp-USGS) 
W72-10461 


SEDIMENT  TRANSPORT-BED  LOAD: 

GENERAL  REPORT, 

Geological  Survey,  Fort  Collins,  Colo. 
C.  F.  Nordin. 

In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  379-391,  1971.21  ref. 

Descriptors:  'Bed  load,  'Sediment  transport, 
•Stochastic  processes,  'Statistical  models, 
'Mathematical  models,  Statistics,  Statistical 
methods,  Markov  processes,  Channel  morpholo- 
gy. Sand  waves,  Sedimentary  structures,  Sedi- 
mentation, Alluvial  channels. 
Identifiers:  Stochastic  models. 

Six  papers  are  discussed  in  this  general  review  of 
stochastic  processes  in  sediment  transport, 
presented  at  the  First  National  Symposium  on 
Stochastic  Hydraulics,  1971.  They  are:  (1)  A 
mathematical  Model  of  Bed  Transport  Caused  by 
River  Traffic;  (2)  Statistically  Based  Determina- 
tion of  Depth  and  Width  Ratios  in  Alluvial  Water- 
courses; (3)  Stochastic  Analysis  of  Bed  Load 
Transport  and  Stability  of  Erodible  Bed;  (4)  The 
Growth  of  Sand  Waves;  (S)  A  Stationary  Gaussian 
Model  of  Sand  Waves;  and  (6)  A  General 
Stochastic  Model  for  the  Transport  of  Sediment 
Bed  Material.  Developments  in  instrumentation 
and  experimental  techniques  have  been  impres- 
sive, and  these  developments  have  influenced  to  a 
large  extent  the  directions  of  current  research. 
Theoretical  development  of  the  mathematical  pro- 
perties of  stochastic  processes  has  led  to  a  general 
and  rigorous  framework  for  stochastic  models  of 
bed  load  transport.  There  is  today  a  widespread 
acceptance  of  stochastic  models  of  complex  physi- 
cal processes  that  previously  were  treated  with 
limited  success  as  deterministic.  Some  progress 
has  been  made  on  relating  the  kinematics  of  parti- 
cle motion  to  the  dynamics  of  the  flow.  The  papers 
of  this  session  provide  excellent  examples  of  ac- 
tivities in  all  of  these  areas.  (See  also  W72-10457) 
(Knapp-USGS) 
W72-10462 


STATISTICALLY  BASED  DETERMINATION 
OF  DEPTH  AND  WIDTH  RATIOS  IN  ALLUVI- 
AL WATERCOURSES, 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  En- 
gineering. 

B.  A.  Christensen,  and  P.  W.  Bush. 
In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  402-425,  1971.  7  fig,  2 
tab,  1 1  ref. 

Descriptors:  'Bed  load,  'Sediment  transport, 
'Stochastic  processes,  'Statistical  models, 
'Mathematical  models.  Statistics,  Statistical 
methods,  Markov  processes,  Channel  morpholo- 
gy. Sand  waves,  Sedimentary  structures,  Sedi- 
mentation, Alluvial  channels. 
Identifiers:  Stochastic  models. 

An  analytical  method,  based  upon  the  statistical 
nature  of  turbulent  flow  predicts  equilibrium  depth 
of  scour  (or  deposition)  due  to  artificial  or  natural 
constrictions  (or  expansions)  in  sediment  trans- 
porting watercourses.  The  foundation  of  the 
method  is  a  bed  load  formula  based  on  the  assump- 
tions that  the  probability  density  distribution  of 
the  turbulent  velocity  fluctuations  in  Gaussian 
near  the  bed,  that  the  transported  sediment  is  the 
same  as  the  bed  material,  and  that  this  is  a  cohe- 
sionless  granular  material.  The  probability  of  ero- 
sion is  a  function  of  the  time  mean  bed  shear 
stress.  A  numerical  method  solves  the  resulting 
equation  together  with  the  continuity  equation  for 


water  flow  to  yield  equilibrium  depth  as  a  function 
of  width  of  the  watercourse,  time  mean  bed  shear 
stress,  properties  of  the  uniform  or  nonuniform 
bed  material,  and  the  hydraulic  properties  of  the 
bed.  A  satisfactory  agreement  between  theory  and 
observations  is  demonstrated  in  5  rivers  in  Florida. 
(See  also  W72-10457)  (Knapp-USGS) 
W72-10463 


A  STATIONARY  GAUSSIAN  MODEL  OF  SAND 

WAVES, 

Geological  Survey,  Fort  Collins,  Colo. 
C.F.  Nordin,  Jr. 

In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  472-488,  1971.  8  fig,  1 
tab,  17  ref. 

Descriptors:  'Bed  load,  'Semiment  transport, 
'Stochastic  processes,  'Statistical  models, 
'Mathematical  models,  Statistics,  Statistical 
methods,  Markov  processes,  Channel  morpholo- 
gy, Sand  waves,  Sedimentary  structures,  Sedi- 
mentation, Alluvial  channels. 
Identifiers:  Stochastic  models. 

For  steady,  uniform  flow  conditions,  the  profile  of 
a  streambed,  determined  by  sounding  the  bed  con- 
tinuously from  a  fixed  point  as  sand  waves  migrate 
under  the  sounder,  can  be  represented  approxi- 
mately as  a  continuous  stationary  Gaussian  func- 
tion of  time.  The  properties  are  then  completely 
specified  by  the  mean  value  and  the  covariance 
function.  The  derivatives  of  the  covariance  func- 
tion at  the  origin  or  the  moments  of  the  spectrum 
provide  a  method  of  describing  the  sand  waves  in 
terms  of  the  width  of  their  spectra.  These  same 
parameters  determine  the  probability  distributions 
of  the  maxima  and  minima,  the  distributions  of 
crossings,  and  other  properties  of  the  process.  Ex- 
perimental evidence  shows  that  the  spectral  band 
width  decreases  with  increasing  particle  size  of 
bed  material  and  with  decreasing  channel  width. 
For  fine  material,  with  a  relatively  wide-band 
spectrum,  the  distributions  of  the  maxima  can  be 
estimated  to  determine  the  magnitude  of  scour  and 
fill  to  be  expected  from  the  migrating  sand  waves. 
Simple  models  of  bedload  transport  can  be  derived 
from  the  crossing  properties  of  the  bed  profiles.  A 
dimensionless  measure  of  the  spectral  width  can 
be  used  to  characterize  the  bed  roughness.  The 
shape  of  the  spectra  for  high  wave-number  com- 
ponents is  independent  of  particle  size  for  a  range 
of  sizes  from  0.2  mm  to  1.1  mm.  (See  also  W72- 
10457)  (Knapp-USGS) 
W72- 10464 


EFFECTIVE  USE  OF  STOCHASTIC  INFORMA- 
TION WITH  DETAILED  ANALYTIC  MODELS, 

Texas  Water  Development  Board,  Austin. 
Systems  Engineering  Div. 
A.  O.  Weiss,  W.  L.  Meier,  and  L.  R.  Beard. 
In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  669-693,  1971.  5  fig,  3 
tab,  6  ref. 

Descriptors:  'Stochastic  processes,  'Markov 
processes,  'Statistical  models,  'Mathematical 
models,  'Turbulent  flow,  Streamflow,  Sediment 
transport,  Model  studies,  Statistics,  Statistical 
methods,  Turbulence,  Probability. 
Identifiers:  Random  walk  models. 

Stochastic  data,  by  their  very  nature,  are  volu- 
minous and  often  prohibitive  to  use  in  detailed 
modeling  studies  because  of  the  tremendous  data 
management  and  computational  burden  involved. 
A  methodology  is  presented  which  uses  the  mas- 
sive volume  of  stochastic  data  to  obtain  only  a 
representative  sample  of  data  for  use  with  detailed 
simulation  and  optimization  models.  The  sampling 
methodology  is  based  upon  cross-sectioning  the 


voluminous  stochastic  data  set  and  subdividing  it 
into  selection  categories.  The  selection  categories 
are  derived  from  problem  characteristics  which 
best  reflect  the  impact  that  the  stochastic  data 
have  on  the  performance  of  the  system  being  stu- 
died. Both  the  problem  characteristics  and  the 
selection  categories  are  used  to  guide  the  selection 
of  a  representative  data  sample  to  be  supplied  as 
input  to  the  models.  Using  the  data  sampled,  the 
models  are  used  to  compute,  for  evaluation,  and 
expected  performance  plus  a  range  of  system  per- 
formances that  represent  those  that  would  have 
been  obtained  if  the  entire  stochastic  data  set  had 
been  employed.  (See  also  W72-10457)  (Knapp- 
USGS) 
W72-10465 


U.  S.  GEOLOGICAL  SURVEY  RESEARCH  PRO- 
GRAM IN  STOCHASTIC  HYDRAULICS, 

Geological  Survey,  Fort  Collins,  Colo. 
D.  R.Dawdy. 

In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburgh,  Penn,  May  31-June  2,  1971: 
University  of  Pittsburgh  School  of  Engineering, 
Publication  Series  No  4,  p  739-743,  1971 .  32  ref. 

Descriptors:  'Stochastic  processes,  'Markov 
processes,  Research  and  development,  Statistics, 
Statistical  methods,  Turbulence,  Sediment  trans- 
port, Geomorphology,  Probability,  Statistical 
models. 
Identifiers:  'U.S.  Geological  Survey. 

The  U.  S.  Geological  Survey  has  an  interest  in 
stochastic  hydraulics  which  is  expressed  across  a 
broad  front  of  research  areas.  Most  of  the  work  is 
by  Survey  personnel.  Cooperative  effort  with 
universities  has  resulted  in  thesis  research  support 
for  several  students  in  areas  related  to  stochastic 
hydraulics.  The  transport  process  for  dissolved 
constituents  is  a  result  of  the  turbulence 
mechanism.  The  Geological  Survey  is  particularly 
interested  in  the  dissolved  oxygen  relations  as  in- 
dicators of  the  regenerative  capacities  of  rivers. 
Historically  the  Geological  Survey  has  been  in- 
terested in  the  study  of  sediment  transport  by 
streams.  Much  effort  has  been  directed  toward  the 
study  of  the  statistical  properties  of  the  stream 
profile  itself,  in  order  to  relate  transport  to  turbu- 
lence, because  the  boundary  itself  is  deformable, 
and  is  both  a  result  of,  and  a  determining  factor  in, 
the  two  interrelated  processes.  Simultaneously, 
studies  of  individual  particle  movement  in  sand- 
bed  streams  have  moved  toward  an  understanding 
of  the  transport  process  from  a  somewhat  dif- 
ferent direction.  The  step  length,  rest  period  model 
developed  from  these  papers  fits  in  the  general 
framework  of  the  theory  of  a  random  number  of 
random  variables.  The  correlation  structure  typi- 
cal of  open-channel  turbulence  processes  exhibits 
the  Hurst  phenomenon,  a  topic  of  great  interest  at 
present  in  hydrology.  A  so-called  'broken  line' 
process  seems  to  be  an  excellent  model  for 
preserving  long-term  presistence  which  does  not 
have  many  of  the  limitations  imposed  by  Markovi- 
an  models.  (See  also  W72-1 0457)  (Knapp-USGS) 
W72-10466 


DESIGNS  FOR  RUBBLE-MOUND  BREAK- 
WATER, NOYO  HARBOR,  CALIFORNIA. 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

R.  A.Jackson. 

Available  from  NTIS,  Springfield,  Va.  22151.  AD- 

733  849-Price  $3.00  paper  copy;  0.95  microfiche. 

Miscellaneous  Paper  No  2-841,  August  1966.  12  p, 

1 1  photo,  3  plate. 

Descriptors:  'Breakwaters,  'Hydraulic  design, 
'Hydraulic  models,  'Harbors,  'California,  Model 
studies,  Waves  (Water),  Engineering  structures, 
Ocean  waves. 

Identifiers:  'Breakwaters  (Rubble-mound),  'Noyo 
Harbor  (Calif). 
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A  series  of  model  tests  was  conducted  in  a  wave 
flume  S  ft  wide,  4  ft  deep,  and  1 19  ft  long  using  a 
linear  scale  of  1:61.4  to  determine  the  stability  of  a 
proposed  rubble-mound  breakwater  with  cover 
layers  composed  of  tetrapod  armor  units.  The  sta- 
bility of  the  breakwater  sections,  as  a  function  of 
wave  height,  was  observed  visually;  and  the 
heights  of  waves  on  the  harborside  of  the  test  sec- 
tions, generated  by  wave  overtopping  and  wave 
energy  that  was  transmitted  through  voids  in  the 
upper  portion  of  the  breakwaters,  were  measured 
by  an  electrical  wave  gage  and  oscillograph  as- 
sembly. AUI  of  the  breakwater  sections  tested 
would  be  stable  for  the  selected  design  wave  29  ft 
in  height.  The  stability  of  the  proposed  design 
would  be  improved  if  the  seaside  slope  was  made 
flatter  than  1:3.  Wave  heights  behind  the  proposed 
breakwaters  caused  by  wave  overtopping,  and 
wave  energy  that  is  transmitted  through  the  voids 
in  the  breakwater,  are  not  considered  sigificant 
relative  to  the  size  of  waves  that  would  enter  the 
harbor  through  the  navigation  opening  during 
storms.  (Woodard-USGS) 
W72-10469 


COOLING     WATER     DENSITY     WEDGES    IN 
STREAMS, 

Vanderbilt  Univ.,  Nashville,  Tenn.  Dept.  of  Sani- 
tary and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W72- 10566 


RISKS  ANALYSIS  IN  DESIGN  OF  HYDRAULIC 
PROJECTS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
B.  C.  Yen,  and  A.  H.-S.  Ang. 
In:  Stochastic  Hydraulics,  Proceedings  of  1st  In- 
ternational Symposium  on  Stochastic  Hydraulics, 
held  at  Pittsburg,  Penn,  May  31  -  June  2,  1971: 
University  of  Pittsburg  School  of  Engineering 
Publication  Series  No  4,  p  694-709,  1971.  8  fig,  1 
tab,  7  ref.  OWRR  B-043-ILL  (3). 

Descriptors:  *Probability,  'Risks,  'Design, 
Hydraulic  design,  Design  criteria,  Design  stan- 
dards. Design  flood,  Reliability,  Safety  factors, 
Statistics,  Statistical  methods,  Stochastic 
processes. 
Identifiers:  Risk  analysis. 

In  engineering  design  of  hydraulic  projects  it  is 
often  necessary  to  make  use  of  statistical  data. 
Two  types  of  uncertainties  are  involved  in  the 
design;  namely,  the  objective  and  subjective  un- 
certainties. Traditionally,  in  hydraulic  projects  the 
reliability  of  the  project  as  a  system  is  not  esti- 
mated due  mainly  to  the  difficulty  in  estimating  the 
subjective  uncertainties.  A  new  approach  for  relia- 
bility design  of  hydraulic  projects  is  proposed, 
based  on  the  probabilistic  reliability  theory,  which 
has  been  used  extensively  in  structural  and 
systems  analyses,  with  appropriate  extension  and 
modification.  The  total  acceptable  project  risk  is 
subdivided  among  the  project  components  for 
design  purposes.  The  risks  associated  with  the 
subjective  and  objective  uncertainties  are  handled 
separately.  The  design  of  a  storm  sewer  is  used  as 
an  example.  Alternatively,  the  proposed  approach 
can  be  used  to  estimate  the  project  reliability  im- 
plied in  conventional  design  procedures  and  pro- 
vides a  scientific  basis  for  evaluating  the  proper 
safety  factor  required.  (See  also  W72-10457)  (K- 
napp-USGS) 
W72- 10639 


STEADY-STATE  WELL-FLOW  THEORY  FOR 
A  HORIZONTAL  CONFINED  AQUIFER  WITH 
ARBITRARY  CONDITIONS  ON  THE  OUTER 
BOUNDARY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02F. 
W72- 10647 


HORIZONTAL    WATER    WELLS    (GORIZON- 
TAL'NYYE  VODOZABORNYYE  SKVAZHINY), 

For  primary  bibliographic  entry  see  Field  0SA. 


W72- 10656 


STREAM-CHANNEL  BEHAVIOR  AND 

HYDRAULIC  ENGINEERING  (DEFORMATSII 
RECHNYKH  RUSEL  I  GIDROTEKH- 
NICHESKOYE  STROITEL'STVO), 

I.  V.  Popov. 

Gidrometeoizdat,  Leningrad,  1969.  364  p. 

Descriptors:  'Channels,  'Channel  morphology, 
'Channel  erosion,  'Hydraulic  engineering, 
Hydraulic  design,  Hydraulic  structures, 
Hydroelectric  plants,  Reservoirs,  Streams,  Flood 
plains,  Beds,  Banks,  Rivers,  Meanders,  Islands, 
Alluvium,  Sediments,  Sedimentation,  Planning, 
Mapping. 

Identifiers:  'USSR,  Channel  morphometry,  Chan- 
nel patterns,  Tectonics. 

This  three-part  monograph,  a  revision  of  the 
original  edition  published  in  1965,  presents  a  new 
hydromorphological  theory  of  channel  regime 
based  on  channel  patterns  and  river-bed  and  flood- 
plain  alterations.  Methods  of  calculating 
morphologic  properties,  including  computations  of 
maximum  depths  of  channel  scour  and  lateral 
channel  shifts,  are  examined  together  with  recom- 
mendations for  locating  new  hydraulic  structures. 
The  methods  described  will  provide  hydrologists, 
planners,  and  researchers  with  a  theoretical  and 
practical  approach  to  problems  of  channel 
behavior  and  hydraulic  design.  (Josefson-USGS) 
W72-10661 


PROTOTYPE  OBSERVATIONS  OF  SNET- 
TISHAM  PROJECT  DIVERSION  TUNNEL, 
LONG  LAKE,  ALASKA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

T.  E.  Munsey,  and  F.  M.  Neilson. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Mississippi,  Miscellaneous  Paper  H 

71-7,  April  1971. 13  p,  2  tab,  4  photo,  5  pi. 

Descriptors:  'Lakes,  'Diversion  tunnels,  'Proto- 
type tests,  'Diversion,  'Drawdown  flow, 
Roughness  (Hydraulics). 

Identifiers:  Snettisham  Project,  Lake  piercing, 
Long  Lake,  'Unlined  tunnels. 

Report  is  concerned  with  unlined  diversion  tunnel 
that  was  used  to  draw  down  Long  Lake  to  expose 
the  proposed  location  for  an  unlined  power  tunnel 
to  be  constructed  as  part  of  the  Snettisham  project 
about  28  miles  southeast  of  Juneau,  Alaska.  The 
object  of  the  study  was  to  compile  project  data 
pertaining  to  diversion  tunnel  geometry,  lake 
tapping  flow  characteristics,  and  the  resultant  lake 
drawdown.  These  data  will  augment  currently 
available  information  concerning  the  hydraulic 
characteristics  of  unlined  rock  tunnels  and  lake 
tapping  in  the  United  States.  Although  lake 
tapping  or  piercing  for  the  purpose  of  establishing 
a  tunnel  intake  has  been  a  relatively  common 
operation  in  Norway,  it  is  an  unusual  operation  in 
the  United  States.  Data  pertaining  to  the  hydraulic 
roughness  and  friction  factor  for  flow  through  the 
diversion  tunnel  are  presented  and  compared  with 
current  design  practice.  General  observations  of 
the  lake  piercing  operation,  including  a  sequence 
of  photographs  that  depict  the  front  of  the  initial 
surge  from  the  tunnel,  are  also  presented.  It  is  con- 
cluded that  lake  tapping  proved  to  be  a  satisfacto- 
ry means  of  diversion  at  the  Snettisham  project. 
(WES) 
W72-10665 


EVALUATION  OF  THREE  ENERGY  DISSIPA- 
TORS  FOR  STORM-DRAIN  OUTLETS; 
HYDRAULIC  LABORATORY  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08A. 
W72- 10666 


DESIGN  OF  PROPOSED  CRESCENT  CITY 
HARBOR,  CALIFORNIA,  TSUNAMI  MODEL; 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

P.  K.  Senter. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Mississippi,  Technical  Report  H-71-2, 

February  1971.  33  p. 

Descriptors:  'Barriers,  'Hydraulic  models,  'Tsu- 
namis, 'Harbors,  Flood  protection. 
Identifiers:    'Crescent   City   Harbor,   California, 
•Harbor  protection. 

Tests  were  conducted  in  a  2-ft-wide  flume  to  aid  in 
designing  a  three-dimensional  tsunami  model  of 
Crescent  City  Harbor,  Calif.  The  model  will  be 
used  to  investigate  technical  feasibility  of  levee- 
type  barrier  to  protect  the  city  from  attack  by  tsu- 
namis. Investigation  was  conducted  to  determine 
(a)  how  runup  of  tsunami  waves  is  affected  by 
model-scale  distortion  and  change  in  wave  period 
an  (b)  an  approximate  crown  elevation  needed  to 
prevent  all  but  minor  overtopping  of  the  tsunami 
barrier.  Test  results  showed  that  a  distortion  ratio 
of  three  could  be  used  in  construction  of  the  three- 
dimensional  tsunami  model.  The  two-dimensional 
tests  indicated  that  a  barrier  crown  elevation  of 
+  22  ft  mllw  would  not  be  overtopped  by  the 
design  wave.  This  height,  which  was  selected  from 
two-dimensional  flume  tests  for  preliminary 
design  purposes,  cannot  be  considered  final  until 
similar  tests  are  conducted  in  a  three-dimensional 
tsunami  model.  Design  features  of  a  three-dimen- 
sional model  to  study  tsunamis  at  Crescent  City 
Harbor,  Calif,  are  presented.  Selected  linear 
scales  are  1:125  vertical  and  1:375  horizontal,  and 
the  model  will  reproduce  approximately  19.2 
square  miles  in  the  prototype.  (WES) 
W72-10667 


OUTLET  WORKS  FOR  BRANCHED  OAK  AND 
COTTONWOOD  SPRINGS  DAMS,  OAK 
CREEK,  NEBRASKA,  AND  COTTONWOOD 
SPRINGS  CREEK,  SOUTH  DAKOTA:  HYDRAU- 
LIC MODEL  INVESTIGATION, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

For  primary  bibliographic  entry  see  Field  08A. 
W72-10668 


PROPOSED  JETTY -HEAD  REPAIR  SECTIONS, 
HUMBOLDT  BAY,  CALIFORNIA:  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

D.  D.  Davidson. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Mississippi,  Technical  Report  H-71-8, 

November  1971 .  53  p,  48  photo,  26  pi,  2  app. 

Descriptors:  'Hydraulic  models,  'Jetties,  Repair- 
ing, Breakwaters,  'Harbors. 
Identifiers:  'Humboldt  Bay,  Calif,  Armor  Units, 
'Jetty-heads,  'Jetty  protection. 

Tests  were  conducted  to  determine  information 
from  which  economical  and  stable  repair  sections 
can  be  designed  to  stop  deterioration  caused  by 
wave  action  of  seaward  ends  of  north  and  south 
jetties  at  Humboldt  Bay.  Study  included  investiga- 
tion of  waves  that  can  attack  proposed  structure, 
effects  on  stability  of  linking  armor  units,  and  op- 
timum shape  of  armor  unit  and  repair  section  that 
would  be  stable  for  selected  design-wave  condi- 
tions. Conclusions  of  study  were  that  (a)  40-  and 
31 -ft  design  waves  were  selected  for  north  jetty  at 
still-water  levels  of  +7  and  0.0  ft  mllw,  respective- 
ly; (b)  for  similar  repair  sections  and  armor  units, 
use  of  a  linking  medium  will  increase  stability  of 
repair  section  relative  to  that  obtained  with  un- 
linked armor  units;  (c)  a  44-ton  tribar  section  was 
considered  optimum  linked  repair  section  for  reha- 
bilitation of  jetty  head;  (d)  optimum  unlinked 
tribar  repair  section  consists  of  65-ton  tribars;  and 
(e)  it  is  believed  that  repair  section  with  minimum 
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armor  toe  distance  of  215  ft  from  radius  point  of 
monolith  and  43-ton  dolos  armor  units  made  of 
160-pcf  concrete,  would  provide  a  satisfactory  and 
lasting  design.  (WES) 
W72-I0669 


WAVE  TRANSMISSION  AND  MOORING 
FORCE  TESTS  OF  FLOATING  BREAKWATER, 
OAK  HARBOR,  WASHINGTON;  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

D.  D.  Davidson. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Mississippi,  Technical  Report  H-71-3. 

April  1971.  17  p,  4  tab,  10  photo,  15  pi. 

Descriptors:  'Breakwaters,  'Hydraulic  models, 
•Waves  (Water),  'Harbors. 

Identifiers:  'Floating  breakwaters,  'Mooring, 
'Oak  Harbor,  Wash.,  'Harbor  protection. 

Tests  were  conducted  on  a  l:10-scale  model  of  a 
twin-pontoon  floating  breakwater.  Chain-  and  pile- 
type  mooring  systems  were  tested  in  conjunction 
with  the  proposed  floating  breakwater  to  deter- 
mine: effectiveness  of  proposed  structure  in 
reducing  existing  wave  heights;  mooring  forces  for 
both  chain-  and  pile-type  mooring  systems; 
whether  proposed  breakwater  and  mooring  system 
would  oscillate  in  resonance  with  existing  wave 
conditions;  and  natural  period  of  oscillation  of 
proposed  breakwater,  while  unrestrained  in  still 
water.  Results  indicated  that:  breakwater 
proposed  by  Seattle  District  will  effectively 
reduce  to  0.5  ft  incident  waves  as  high  as  2.0  ft  and 
2.5  sec  in  period;  effectiveness  of  proposed  break- 
water in  attenuating  wave  action  is  more  a  func- 
tion of  wave  period  than  of  water  depth  for  both 
anchor  systems  tested;  a  consistently  better  wave 
attenuation  performance  of  one  mooring  system 
over  the  other  was  not  evident;  mooring  forces 
using  chain  mooring  system  were  significantly  less 
than  those  using  pile  mooring  system;  no  resonant 
condition  of  oscillation  was  noted  when  using  the 
chain  mooring  system;  the  natural  period  of  oscil- 
lation of  proposed  breakwater  module  was  found 
to  be  7.1  sec.  (prototype).  (WES) 
W72-10670 


THE  LIMIT  OF  APPLICABILITY  OF  LINEAR 
WAVE  REFRACTION  THEORY  IN  A  CONVER- 
GENCE ZONE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

R.  W.  Whalin. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Mississippi,  Research  Report  H-71-3, 

December  1971.  66  p,  92  fig. 

Descriptors:  'Refraction  (Water  waves),  'Waves 
(Water),  'Model  studies,  'Coastal  structures. 
Identifiers:  'Linear  wave  refraction  theory.  Sub- 
marine topography,  Wave  propagation. 

Three  wave  periods  were  tested  along  with  three 
wave  heights  for  each  period.  All  tests  were  con- 
ducted for  nonbreaking  waves.  Data  were  ob- 
tained at  100  locations  within  the  model  basin  for 
each  condition  tested.  Basic  computation  per- 
formed was  to  calculate  potential  energy  trans- 
mitted per  unit  width  over  one  wave  period.  Ex- 
perimental data  indicated  an  amplitude  attenuation 
of  less  than  5  percent  due  to  the  combined  effects 
of  reflection  and  bottom  friction.  Linear  refraction 
theory  indicated  that  cusped  caustics  should  occur 
on  either  side  of  centerline  of  the  tank  for  each 
wave  period.  Nonlinear  transfer  of  energy  from 
lower  to  higher  frequency  components  during 
propagation  over  topography  in  test  basin  was  in- 
vestigated by  carrying  out  a  harmonic  analysis  of 
wave  form  over  one  wave  period.  Nonlinear  ef- 
fects increased  as  period  increased  and  as  wave 
height  increased  (for  a  given  wave  period).  For 
smallest  period  tested,  nonlinear  effects  were 
negligible;  in  case  of  the  largest  wave  period  and 
largest  wave  height,  only  20  percent  of  the  energy 


remained  in  fundamental  frequency  component  at 
end  of  measurement  area.  Higher  frequency  com- 
ponents ranged  from  being  completely  coupled  to 
fundamental  frequency  (for  1-sec  wave)  to  almost 
completely  uncoupled  (for  3-sec  waves).  (WES) 
W72- 10672 


MEAN   AND   TURBULENT   VELOCITIES   FOR 
PLANE  JET, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

Engineering. 

W.  C.  Mih,  and  J.  A.  Hoopes. 

Journal   of   the   Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol  98,  No  HY7,  Paper 

9050,  p  1275-1294,  July  1972. 14  fig,  15  ref,  append. 

Descriptors:  'Jets,  'Turbulence,  'Turbulent  flow, 

'Vortices,  Laboratory  tests,  Hydraulic  models, 

Mixing,  Diffusion,  Velocity,  Statistics,  Reynolds 

number. 

Identifiers:  Magnetohydrodynamics. 

Expressions  for  the  lateral  mean  velocity,  stream 
function,  mean  vorticity,  and  Reynolds  stress  in 
the  zone  of  established  flow  of  a  two-dimensional 
jet  are  based  on  a  Gaussian,  axial,  mean  velocity 
distribution.  Mean  and  turbulent  velocity  in  a 
water  jet  were  measured  using  Pitot  tube  and 
MHD  (Magnetohydrodynamic)  probes.  The  mean 
and  turbulent  velocity  distributions  are  the  same 
for  air  and  water  jets  at  the  same  Reynolds  number 
and  relative  location.  Turbulence  measurements, 
using  the  MHD  method,  yield  the  correct  velocity 
distribution,  but  the  magnitudes  must  be  corrected 
for  the  effects  of  current  density  terms.  The  au- 
tocorrelation and  spectral  density  functions  ex- 
hibit two  regions  of  differing  character,  cor- 
responding to  macro  and  micro  turbulent,  eddy 
scales.  The  macro-length  scale  increases  linearly 
and  the  microscale  increases  in  a  nonlinear  manner 
with  distance  from  the  slot  discharge.  (Knapp- 
USGS) 
W72- 10720 


LAGRANGIAN   CHARACTERISTICS   OF   SUR- 
FACE TURBULENCE, 

Technical  Univ.  of  Denmark,  Lyngby.  Inst,  of 

Hydrodynamics  and  Hydraulic  Engineering. 

E.  Hansen. 

Journal   of   the    Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol  98,  No  HY7,  Paper 

9008,  p  1255-1273,  July  1972.  10  fig,  2  tab,  17  ref, 

append. 

Descriptors:  'Turbulence,  'Time  series  analysis, 
'Dispersion,    Statistical   methods,    Photography, 
Laboratory  tests,  Hydraulic  models,  Mixing,  Cor- 
relation analysis. 
Identifiers:  'Lagrangian  functions. 

Whi'e  tracing  small  particles  floating  at  the  surface 
of  a  steady,  uniform,  open  channel  flow,  measure- 
ments were  obtained  of  the  Lagrangian  charac- 
teristics of  surface  turbulence.  The  particles  were 
photographed  using  a  stroboscope  as  a  light 
source.  In  this  way  the  changing  velocity  of  a  par- 
ticle was  observed  as  it  moves  along  its  path  line 
The  width  to  depth  ratio  of  the  flow  considered 
was  large  so  that  dispersion  was  due  exclusively  to 
diffusion  caused  by  surface  turbulence.  Mean 
square  values,  time  scales,  covariance  functions, 
and  variance  spectra  of  the  Lagrangian  velocity 
fluctuations  were  obtained.  The  estimated  Lagran- 
gian covariance  functions  can  be  very  closely  ap- 
proximated by  exponential  functions.  (Knapp- 
USGS) 
W72-10721 


SEDIMENT  CONTROL  METHODS:  B.  STREAM 
CHANNELS. 

American  Society  of  Civil  Engineers,  New  York. 
Hydraulics  Div. 

Journal  of  the  Hydraulics  Division,  American 
Society  of  Civil  Engineers,  Vol  98,  No  HY7,  Paper 
9071 ,  p  1295-1326,  July  1972.  15  fig,  58  ref. 


Descriptors:  'Sediment  control,  'Sediment  trans- 
port, 'Sedimentation,  'Erosion,  Sediments, 
Streams,  Channel  erosion.  Alluvial  channels, 
Sediment  load.  Sediment  yield. 

General  knowledge  of  control  of  erodible  stream 
channels  based  on  experience  is  summarized. 
Natural  and  artificial  erodible  channels  are  clas- 
sified, the  types  of  problems  encountered  in  their 
control  are  described  and  solutions  are  outlined. 
The  problems  are  reviewed  in  terms  of  principles, 
and  solutions  which  have  been  successful  are 
described  and  explained  in  terms  of  principles.  (K- 
napp-USGS) 
W72-10722 


BOUNDARY  LAYER  EFFECTS  ON  HYDRAU- 
LIC JUMP  LOCATION, 

Surrey    Univ.,    Guildford    (England).    Dept.    of 

Mechanical  Engineering. 

E.  H.  Wilson,  and  A.  A.  Turner. 

Journal   of   the    Hydraulics   Division,   American 

Society  of  Civil  Engineers,  Vol  98,  No  HY7,  Paper 

9007,  p  1127-1 142,  July  1972.  8  fig,  8  ref,  append. 

Descriptors:  'Hydraulic  jump,  'Roughness 
(Hydraulic),  'Boundary  layers,  Laminar  flow, 
Froude  number,  Reynolds  number,  Transition 
flow,  Turbulent  flow,  Critical  flow. 

The  rate  of  displacement  of  the  toe  of  a  hydraulic 
jump  along  a  channel  with  respect  to  change  in 
tailwater  elevation  is  defined  as  the  position  sen- 
sitivity of  the  jump.  The  steady  flow  downstream 
of  a  model  sluice  gate  was  analyzed  theoretically 
for  the  case  of  a  laminar  boundary  layer  develop- 
ing from  the  vena  contracta  and  breaking  into  fully 
developed  turbulent  flow.  The  position  sensitivity 
of  the  jump  is  dependent  upon  Froude  number, 
boundary  roughness  and  distance  downstream 
from  the  gate.  Experiments  were  performed  using 
a  shallow  stream  4.064  mm  deep.  The  theoretical 
analysis  is  justified.  The  jump  is  much  more  sensi- 
tive in  a  laminar  boundary  layer  development  re- 
gion than  in  a  fully  developed  turbulent  flow.  In 
general,  sensitivity  is  greater  in  laminar  than  tur- 
bulent flow,  is  decreased  by  an  increase  in  boun- 
dary roughness,  and  by  an  increase  in  Froude 
number.  Because  model  tests  are  at  a  lower 
Reynolds  number  than  corresponding  full  scale 
situations,  model  results  for  jump  sensitivity  are 
conservative.  (Knapp-USGS) 
W72-10725 


A  STUDY  OF  THE  MIXING  OF  HEAT 
STRATIFIED  FLOW  UNDER  VARYING  TUR- 
BULENCE CONDITIONS  WITH  APPLICATION 
TO  THE  REDUCTION  OF  RIVER  HEAT  POL- 
LUTION, 

Connecticut  Univ.,  Storrs 
For  primary  bibliographic  entry  see  Field  05B. 
W72-10833 


THE  INFLUENCE  OF  SURFACE  ROUGHNESS 
FLOW-THROUGH  DUCTS  ON  THE  HYDRAU- 
LIC  EFFICIENCY   OF  CENTRIFUGAL   PUMP 
STAGES, 
Sh.  R.  Ageyev. 

Trans,  available  from  NTIS,  Springfield,  Va  22151 
as  AD-734  861  Price:  $3.00  paper  copy;  $0.95 
microfiche.  Air  Force  Systems  Command  Foreign 
Technology  Division  Machine  Translation  Report 
FTD-MT-24-1459-71,  October  1971.  11  p,  2  fig,  2 
tab,  10  ref.  Originally  published  in  Ener- 
gomashinostroyeniye  (Power  Equipment  Manu- 
facture), No  3,  p  19-21,  1971. 

Descriptors:  'Flow  characteristics,  'Flow  fric- 
tion, 'Ducts,  'Pumps,  'Hydraulic  conduits,  Test- 
ing, Hydraulics,  Hydraulic  structures,  Flow  re- 
sistance, Research  equipment. 
Identifiers:  Centrifugal  pump  stages,  Surface 
roughness,  Flow-through  ducts. 

The  influence  of  the  surface  roughness  of  flow- 
through  ducts  on  the  hydraulic  efficiency  of  cen- 
trifugal pump  stages  is  described.  Three  different 
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series  of  stages  are  broken  down  in  detail.  The  ex- 
perimental part  consisted  of  conducting  normal 
and  balance  stages  tests  on  a  laboratory  stand.  The 
stages  (impellers  and  bends)  were  manufactured 
from  cast  iron  with  green  sand  casting.  The  dif- 
ferent roughness  of  the  cast  surfaces  of  stages  oc- 
curred because  of  the  use  of  mold  cores  manufac- 
tured from  molding  sand  of  different  granular 
composition.  In  one  of  the  modifications  of  every 
series  of  stages  the  surfaces  of  the  flow-through 
ducts  were  cleaned  and  coated  with  three  layers  of 
varnish  GF-95.  (Woodard-USGS) 
W72-10903 


ROLE  OF  SUBSURFACE  FLOW  IN  GENERAT- 
ING SURFACE  RUNOFF:  I.  BASE  FLOW  CON- 
TRIBUTIONS TO  CHANNEL  FLOW, 

Thomas  J.  Watson  Research  Center,  Yorktown 
Heights,  NY. 

For  primary  bibliographic  entry  see  Field  02A. 
W72- 10905 


FREQUENCY  SPECTRUM  ANALYSIS  OF  THE 
OLD  RIVER  CONTROL  STRUCTURE  VIBRA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

R.  A.  Yates. 

Available  from  NTIS,  Springfield,  Va.  221 51  as 

AD-734     096-Price     $3.00     paper    copy;     $0.95 

microfiche.     Miscellaneous     Paper     No     2-774, 

December  1965.  12  p,  2  fig,  6  plate. 

Descriptors:  'Waves  (Water),  'Engineering  struc- 
tures, "Vibrations,  'Spectrometers,  'Prototype 
tests,  Analytical  techniques,  Hydrologic  data,  In- 
strumentation, Louisiana. 

Identifiers:  'Old  River  (Miss),  River  control  struc- 
ture, Vibration  frequencies,  Structure  displace- 
ments, Accelerometers. 

The  wave  spectrum  analysis  of  the  Old  River  (Mis- 
sissippi) Control  Structure  vibration  is  sum- 
marized. Data  from  a  number  of  accelerometers 
were  analyzed  over  the  frequency  ranges  of  0.25  to 
4  cps  and  4  to  14  cps.  Structural  displacements 
were  calculated  from  these  data.  Statham  Types 
A69TC  5g  and  5g-A3  accelerometers  were  used  in 
the  experiments.  The  operations  of  the  wave 
analyzer  in  obtaining  the  amplitude  spectral  densi- 
ty are  described.  (Woodard-USGS) 
W72-10920 


OUTLET    WEIRS    FOR    TRAPEZOIDAL    GRIT 
CHAMBERS, 

Indian  Inst,  of  Science,  Bangalore. 

For  primary  bibliographic  entry  see  Field  05D. 

W72-11054 


AN  EVALUATION  OF  CHEMICAL  GAUGING 
TECHNIQUES, 

Ministry  of  Works,  Wellington  (New  Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-I1068 
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FINAL  REPORT:  AUTOMATIC  DOWNSTREAM 
CONTROL  SYSTEMS  FOR  IRRIGATION 
CANALS, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 
Lab. 

M.J.  Shand. 

Available  from  the  National  Technical  Informa- 
tion Service  as  PB-203  672,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  HEL-8-4,  August  1971. 
159  p.  12  tab,  43  fig,  13ref. 

Descriptors:  'Irrigation  canals,  'Computer  pro- 
grams, Hydraulics,  'Control  systems,  'Automatic 
control,  Open  channel  flow,  Unsteady  flow, 
Water  levels,   Flow   profiles,  Check  structures, 


Gates,  Discharge  coefficients,  Gate  control, 
Downstream,  Analog  model,  Model  studies,  Nu- 
merical analysis,  Equations. 

Irrigation  canals  could  successfully  be  operated  by 
automatic  downstream  control  systems  where  the 
offset  of  downstream  water  level  in  a  canal  reach 
determines  the  upstream  gate  opening.  A  deter- 
ministic generalized  mathematical  model  (finite- 
difference  form  of  partial  differential  equations) 
as  a  FORTRAN-language  computer  program  is 
developed  for  a  canal  reach  with  downstream  con- 
trol. Model  parameters  are  determined  for  two 
controllers:  HyFLO  hydraulic  filter  and  Smith 
linear  predictor.  Numerical  models  indicate  that 
regulation  is  satisfactory  with  both  controllers. 
Smith  controller  provides  improved  performance 
and  is  an  alternative  to  computer-operated  remote 
control.  (Popkin-Arizona) 
W72-10526 


GEOTHERMAL  RESOURCES  IN  CALIFORNIA- 
--POTENTIALS  AND  PROBLEMS, 

California  Inst,  of  Tech.,  Pasadena.  Environmen- 
tal Quality  Lab. 

For  primary  bibliographic  entry  see  Field  06G. 
W72-10550 


OPERATING  FORCES  ON  SECTOR  GATES 
UNDER  REVERSE  HEADS;  APPENDIX  A: 
RESULTS  OF  SUPPLEMENTAL  TESTS; 
HYDRAULIC  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 

N.  R.  Oswalt,  and  T.  E.  Murphy. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Mississippi,  Technical  Report  H-70-2, 

Appendix  A,  December  1971. 4  p,  3  tab,  6  pi. 

Descriptors:  'Hydraulic  models,  'Gates,  'Locks, 
'Control  structures. 

Identifiers:  'Sector  gates,  'Operating  forces. 
Reverse  head  (Fluid  mechanics),  Vermilion  Lock. 

In  revisions  made  to  the  improved  sector  gate  in 
the  basic  report  the  curved  horizontal  girders  were 
placed  in  back  of  the  skin-plate  ribs,  and  the 
timber  fenders  were  extended  to  within  8  in.  of  the 
full  radius  of  the  gate.  One  leaf  of  the  model  of  the 
improved  sector  gate  was  modified  to  reproduce 
the  Vermilion  gate  at  the  nose  of  the  gate  leaf.  This 
gate  leaf  was  tested  at  a  scale  of  1:20  in  the  facili- 
ties and  by  procedures  described  in  basic  report. 
Results  of  tests  demonstrated  that  the  major  loads 
on  the  gate  are  caused  by  members  in  the  im- 
mediate vicinity  of  the  skin  plate  at  the  miter  noses 
of  the  gate  leaves.  Addition  of  the  8-  by  4-  by  1/2- 
in.  angle  that  blocked  side  flow  at  the  miter  edge  of 
the  skin  plate  was  the  primary  reason  for  forces  on 
gate  tested  in  this  series  being  several  times 
greater  than  those  observed  with  the  improved 
sector  gate  in  basic  report.  The  timber  bumper  fen- 
ders, which  are  offset  from  the  skin  plate,  had  a 
negligible  effect  on  forces.  (WES) 
W72- 10671 


SALT  WATER  DISTILLATION  AND  CONDEN- 
SATION SYSTEM  AND  METHOD, 

For  primary  bibliographic  entry  see  Field  03A. 
W72-10774 


DEEP  TUNNELS  IN  HARD  ROCK. 

Wisconsin   Univ.,   Milwaukee.   Coll.  of  Applied 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10834 


THE  POTENTIAL  OF  PUMPED  STORAGE  FOR 
HYDRO-ELECTRIC  GENERATION  IN  MULTI- 
LEVEL DEEP  TUNNEL  SYSTEMS, 

Harza  Engineering  Co.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10839 


8D.  Soil  Mechanics 


ENGINEERING  METHODS  OF  CALCULATING 
AND  FORECASTING  WATER  EROSION  (INZ- 
HENERNYYE  METODY  RASCHETA  I  PROG- 
NOZA  VODNOY  EROZII), 

For  primary  bibliographic  entry  see  Field  02J. 
W72-10655 

8E.  Rock  Mechanics  and 
Geology 


METHOD  OF  MAKING  ROCKFILL  FOUNDA- 
TIONS, 

Morrison-Knudsen  Co.,  Inc.,  Boise,  Idaho,  (as- 
signee). 

J.  P.  Frein,  and  A.  Casagrande. 
U.  S.  Patent  No.  3,526,096,  3  p,  9  fig,  3  ref;  Offi- 
cial Gazette  of  the  United  States  Patent  Office, 
Vol.  878,  No.  1,  p.  33,  September  1,  1970. 

Descriptors:    'Patents,    'Engineering   structures, 
•Bridge  construction,  'Foundations. 
Identifiers:  Rockf ill  foundations. 

This  invention  extends  the  range  of  operations 
possible  in  deep  and  hazardous  waters  for  bridge 
pier  construction.  The  lower  portion  of  the  foun- 
dation is  made  from  large  size,  hard  durable  rock. 
The  upper  portion  is  formed  from  individually 
compacted  rock  layers  rising  to  within  a  desired 
range  of  water  surface.  A  surcharge  of  rock  ap- 
proxomately  equal  to  the  expected  load  is  added  to 
the  compacted  layer.  Surcharged  rock  is  used  to 
form  a  breakwater  around  the  work  area  for  con- 
struction of  a  weight  distributor  block  on  the  upper 
surface  of  the  compacted  layers.  (Sinha-OEIS) 
W72-10778 


DEEP  TUNNELS  IN  HARD  ROCK. 

Wisconsin   Univ.,   Milwaukee.   Coll.   of   Applied 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10834 


GEOLOGIC  EXPLORATION  FOR  CHICAGO 
LAND  AND  OTHER  DEEP  ROCK  TUNNELS  TO 
BE  CONSTRUCTED  BY  MECHANICAL 
MOLES, 

Dames  and  Moore,  Park  Ridge,  111. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10843 

8G.  Materials 


CORROSION  OF  WELL-CASING  AND  SCREEN 

METALS  IN  WATER  FROM  THE  MAGOTHY 

AQUIFER    AND    IN    INJECTED    RECLAIMED 

WATER,    BAY    PARK,    LONG    ISLAND,    NEW 

YORK, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W72-10737 


8H.  Rapid  Excavation 


DEEP  TUNNELS  IN  HARD  ROCK. 

Wisconsin   Univ.,   Milwaukee.  Coll.   of   Applied 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10834 


METROPOLITAN  SANITARY  DISTRICT  OF 
GREATER  CHICAGO  EXPERIENCES  AND  FU- 
TURE PLANS  FOR  HARD  ROCK  TUNNELS, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

ID. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10836 
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EUROPEAN  DEVELOPMENT  AND  EX- 
PERIENCE WITH  MECHANICAL  MOLES  IN 
HARD  ROCK  TUNNELING, 

Atlas  Copco  A.B.,  Stockholm  (Sweden). 

For  primary  bibliographic  entry  see  Field  OSG. 

W72- 10840 


EUROPEAN  DEVELOPMENT  AND  EX- 
PERIENCE WITH  MECHANICAL  MOLES  IN 
HARD  ROCK  TUNNELING, 

Demag  A.G.,  Duisburg  (West  Germany). 
For  primary  bibliographic  entry  see  Field  OSG. 
W72- 10841 


EXPERIENCE  IN  EDMONTON  CANADA  WITH 
EMPHASIS  ON  PNEUMATIC  CONVEYANCE 
OF  MUCK, 

Edmonton  Water  and  Sanitation  Dept.  (Alberta). 
For  primary  bibliographic  entry  see  Field  05G. 
W72-10842 


GEOLOGIC  EXPLORATION  FOR  CHICAGO 
LAND  AND  OTHER  DEEP  ROCK  TUNNELS  TO 
BE  CONSTRUCTED  BY  MECHANICAL 
MOLES, 

Dames  and  Moore,  Park  Ridge,  111. 

For  primary  bibliographic  entry  see  Field  OSG. 

W72-10843 


THE  CONTRACTORS  VIEWPOINT  OF  THE 
HARD  ROCK  MECHANICAL  MOLE-WHAT'S 
CAUSING  DOWNTIME.  WHAT  DO  THEY 
WANT., 

Mining  Consultant,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  05G. 
W72- 10844 


RAPID    EXCAVATION    IN    HARD    ROCK:    A 
STATE-OF-THE-ART  REPORT, 

Bureau  of  Mines,  Minneapolis,  Minn.  Twin  Cities 

Mining  Research  Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W72-10845 


81.  Fisheries  Engineering 


MODELLING  THE  EFFECT  OF  THE  FOOD 
BASE  ON  THE  DYNAMICS  OF  A  FISH  POPU- 
LATION, 

V.  V.  Menshutkin,  and  Yu.  Ya.  Kislyakov. 
Trans,  available  from  NTIS,  Springfield,  Va. 
22151.  as  PB-203  801-T-Price  $3.00  paper  copy; 
$0.95  microfiche.  Trans,  from  Zoologicheskii 
Zhurnal,  Vol  47,  No  3,  p  325-330,  1968.  Bureau  of 
Sport  Fisheries  and  Wildlife,  Translation,  July 
1971. 8  p. 

Descriptors:  "Fish  populations,  *Fish  food  organ- 
isms, 'Fish  diets,  'Computer  models,  'Commer- 
cial fish,  Analytical  techniques,  Input-output  anal- 
ysis, Commercial  fishing. 
Identifiers:  Food  base  (Fish). 

A  commercial  fish  population  is  examined  as  a 
complex  cybernetic  system.  The  effect  of  the  food 
base  on  a  population  as  a  single  complete  object 
possessing  a  complex  structure  is  processed  on  a 
digital  computer  model.  The  size  of  the  food  base 
changing  with  time  is  fed  into  the  input  of  the 
system  and  the  catch  for  50  years  is  traced.  Two 
rules  of  change  of  the  food  base  are  examined: 
sinusoidal  and  chance  with  normal  distribution. 
Not  every  fluctuation  of  the  food  base  will  be  re- 
peated in  change  in  the  biomass  of  a  commercial 
fish  population  and  not  every  periodic  fluctuation 
of  catches  of  a  commercial  fish  is  necessarily  con- 
nected with  variations  of  the  food  base.  (Woodard- 
USGS) 
W72- 10629 


POND  CULTURE  OF  BAIT  FISHES, 

Colorado  Cooperative  Fishery  Unit,  Fort  Collins. 
For  primary  bibliographic  entry  see  Field  02H. 


W72-10696 


REARING  SINGLE  AND  MULTIPLE  SPECIES 
POPULATIONS  OF  CATFISHES  IN  CAGES, 

State  Coll.  of  Arkansas,  Conway. 
R.A.Collins. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72  10046,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Completion  report  Aug 
1970,  14  p,  2  fig,  2  tab.  NMFS-4-49-R. 

Descriptors:  'Aquiculture,  "Catfishes,  Fresh- 
water fishes,  Diets,  Animal  growth,  Fish  farming. 

Triplicate  experiments  of  single  species  and  mixed 
species  of  channel  and  blue  catfish  in  cages 
yielded  the  following  results;  Channel  catfish  con- 
sistently grew  more  rapidly  than  blue  catfish 
stocked  together  or  separately.  Channel  catfish 
fed  twice  a  day  showed  an  additional  increase  in 
growth  over  blue  catfish  fed  twice  daily.  There 
was  no  significant  difference  between  growth 
rates  or  conversion  rates  between  single  popula- 
tions and  mixed  populations. 
W72- 10698 


DEVELOPMENT  OF  THE  CAGE  CULTURE 
METHOD  OF  FISH  PRODUCTION  FOR  COM- 
MERCIAL USE  IN  LARGE  RESERVOIR 
LAKES, 

State  Coll.  of  Arkansas,  Conway. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10699 


CLUPEIDS     IN     THE     ALTAMAHA      RIVER, 
GEORGIA, 

Georgia  Game  and  Fish  Commission,  Brunswick. 

Coastal  Fisheries  Div. 

For  primary  bibliographic  entry  see  Field  02E. 

W72-1070O 


LIFE   HISTORY   AND   ECOLOGY   OF   CARP, 
CYPRINUS  CARPIO  LINNAEUS,  IN 

ELEPHANT  BUTTE  LAKE,  NEW  MEXICO, 

New  Mexico  State  Univ. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10701 


EFFECTS  OF  COMMERCIAL  FISHING  ON 
THE  POPULATION  OF  SMALLMOUTH  BUF- 
FALO, ICTIOBUS  BUBALUS  (RAFINESQUE), 
IN  ELEPHANT  BUTTE  LAKE,  NEW  MEXICO, 

New  Mexico  State  Univ. 

For  primary  bibliographic  entry  see  Field  02H. 

W72-10702 


CLAM     SHELL     PLANTING     FOR     OYSTER 
CULTCH, 

Louisiana  Wild  Life  and  Fisheries  Commission, 

New  Orleans. 

For  primary  bibliographic  entry  see  Field  02L. 

W72-10704 


CULTURING  TROUT  IN  CAGES, 

State  Coll.  of  Arkansas,  Conway. 
R.A.Collins. 

Available  from  the  National  Technical  Informa- 
tion Service  as  COM-72  10055,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Completion  report,  Sep 
1971 ,  14  p,  1  fig,  4  tab.  NMFS-2-133-R. 

Descriptors:     'Aquiculture,     'Trout,     Fisheries, 
Freshwater  fishes,  Diets,  Animal  growth.  Tem- 
perature. 
Identifiers:  'Cage  culture. 

The  major  objectives  were  to  determine  the  feasi- 
bility of  culturing  rainbow  trout  in  cages  from  fin- 
gerlings  to  edible  size  during  the  cooler  months  of 
the  year  in  warmwater  lakes,  the  proper  stocking 
density  in  the  cage,  and  the  economic  feasibility  of 
culturing  trout  in  cages.  Rainbow  trout  adapted 
readily  to  confinement  in  cages,  where  they  grew, 


converted  feed,  and  survived  unusually  well  dur- 
ing winter  conditions  in  a  warmwater  lake.  Tem- 
peratures as  low  as  3.5C  were  tolerated  by  the 
trout  without  a  distinct  reduction  in  feed  consump- 
tion or  growth.  Temperatures  as  low  as  2C  caused 
a  lag  in  feed  consumption  and  growth  rate.  Disease 
caused  no  significant  problem  and  survival  was 
99.35%.  The  trout  swam  in  a  counter  clockwise 
direction  at  all  times  except  when  they  were  feed- 
ing. Density  as  high  as  455  fish  and  75  kg  per  cubic 
meter  produced  no  reduction  in  rate  of  growth  or 
feed  conversion.  The  fish  converted  feed  at  the 
ratio  of  1.54  to  1.  An  area  around  33-34  deg. 
latitude  and  east  of  the  100th  meridian  should  pro- 
vide water  temperatures  most  suitable  for  culture 
of  trout  during  the  winter.  Economic  considera- 
tions indicate  a  favorable  profit  potential  in  some 
situations  for  the  culture  of  trout  in  cages  during 
the  winter  in  warmwater  lakes. 
W72-10803 


A        SIMPLE        ELECTRICALLY-OPERATED 
FEEDER  FOR  USE  IN  SALMON  REARING, 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
J.  Minaur. 

J  Fish  Biol,  Vol  3,  No  4,  p  413-415,  1971,  Illus. 
Identifiers:  'Feeders,  'Salmon,  Instrumentation. 

The  construction  of  a  simple,  automatic  feeder 
designed  to  dispense  dry  food  used  in  salmon  rear- 
ing is  described.  The  feeder  is  powered  by  a  12  V 
battery  and  controlled  by  2  electric  clocks. 
Frequency  of  feeding,  the  daily  duration  of  the 
feeding  period,  and  the  quantity  of  food  dispensed 
can  be  adjusted  -Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10827 


AN  ANNOTATED  BIBLIOGRAPHY  OF  AT- 
TEMPTS TO  REAR  THE  LARVAE  OF  MARINE 
FISHES  IN  THE  LABORATORY, 

Scripps  Institution  of  Oceanography,   La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W72- 10873 


DYNAMICS  OF  FISHES  IN  AN  ALABAMA 
POND  SUBJECTED  TO  INTENSIVE  ANGLING, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Pierre,  S. 

Dak.  North  Central  Reservoir  Investigation. 

J.H.Elrod. 

Trans  Am  Fish  Soc.  Vol  100,  No  4,  p  757-768. 

1971.  Illus. 

Identifiers:      'Alabama,     'Angling,     Dynamics, 

'Fishes,    Ictalurus    catus,    Ictalurus    punctatus, 

Lepomis    macrochirus,    Lepomis    microlophus, 

Micropterus  salmoides,  Ponds. 

Populations  of  largemouth  bass  (Micropterus  sal- 
moides), bluegill  (Lepomis  macrochirus),  redear 
sunfish  (L.  microlophus),  channel  catfish  (Ictalu- 
rus punctatus),  and  white  catfish  (I.  catus)  in  a  10.3 
ha  pond  were  observed  for  2  yr  following  removal 
of  314  kg/ha  the  first  yr  of  angling.  Estimates  of 
component  species  population  parameters  were 
made  from  fishing  records,  seine  catches,  a  mark 
and  recapture  study,  and  a  census  of  the  fish 
recovered  when  the  pond  was  drained.  Fishing 
pressure  ranged  between  934  and  1509  angler 
hr/ha.  Catch  per  angler  hr  declined  from  208  g  in 
1963  to  137  g  in  1965.  Catches  in  the  second  and 
third  yr  of  fishing  were  145  and  170  kg/ha,  respec- 
tively. Decreased  catches  of  bluegill,  the  dominant 
species  in  catches,  were  associated  with  a  reduced 
growth  rate  that  accompanied  a  high  density  of 
small  bluegills.  Addition  of  25  adult  largemouth 
bass  per  ha  did  not  reduce  abundance  of  the 
bluegills.  Redear  sunfish  reproduction  was  negligi- 
ble during  the  2  yr  of  high  bluegill  abundance. 
First-yr  growth  of  largemouth  bass  was  related  to 
abundance  of  bluegill  fry,  and  year-class  strength 
of  bluegill  was  associated  with  abundance  of 
young-of-yr  largemouth  bass.  Channel  catfish 
reproduction  was  insufficient  to  sustain  a  fishable 
population,  and  angler  return  from  restocking  with 
fish  115-265  mm  total  length  was  low.  White  cat- 
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fish  maintained  a  small  stock.  Standardized  sein- 
ing appeared  to  be  a  reliable  method  for  assessing 
relative  abundance  of  bluegills  and  redear  sunfish 
less  than  140  mm  total  length  and  young-of-yr  lar- 
gemouth  bass.-Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-10934 


FURTHER  OBSERVATIONS  ON  INDUCED 
BREEDING  OF  SILVER  CARP  AND  GRASS 
CARP  DURING  1968, 

Central  Inland  Fisheries  Research  Inst.,  Cuttack 

(India).  Fisheries  Research  Station. 

S.  B.  Singh,  K.  K.  Sukumaran,  and  P.  C. 

Chakrabarti. 

Proc  Natl  Acad  Sci  India  Sect  B  (Biol  Sci).  Vol  40, 

No  3,  p  88-98. 1970  (1971).  Illus. 

Identifiers:  Breeding,  *Carp,  Grass  carp,  India, 

Silver  carp,  'Fish  reproduction. 

Induced  breeding  experiments  on  silver  carp  and 
grass  carp  at  Cuttack  in  1968  yielded  9.01  lakhs 
(0.901  million)  and  4  lakhs  (0.4  million)  of  spawn 
which  is  the  highest  achieved  so  far.  Rearing  of 
breeders  of  the  2  spp.  at  low  stocking  density  of 
1500  kg/ha  and  proper  feeding  of  grass  carp  helped 
to  keep  them  in  good  condition.  Sufficient  accu- 
mulation of  fresh  rain  water  and  intermittent  rains 
and  cool  weather  during  the  experiment  gave  en- 
couraging results.  Synahorin  along  with  fish  pitui- 
tary gave  positive  response  in  silver  carp,  but  not 
so  in  grass  carp.  Hybrids  between  female  silver 
carp  and  male  grass  carp  were  produced  on  a 
limited  scale,  for  the  first  time  in  India,  and  the 
offspring  are  surviving  and  growing  normally. - 
Copyright  1972,  Biological  Abstracts,  Inc. 
W72- 11009 


THE  IDENTITY  LEVEL  OF  CHIRONOMID  IN- 
VENTORY OF  CARP  PONDS, 

Institut  fuer  Binnenfischerie,  Berlin  (West  Ger- 
many). 

D.  Barthelmes. 

Z  Fisch  Hilfswiss.  Vol  18,  No  3/4,  p  161-177.  1970. 
English  summary. 

Identifiers:    Carp,    'Diptera,    Chironomus    plu- 
mosus,  Identity,  Inventory,  Management,  'Ponds. 

The  chironomids  reveal  great  qualitative  dif- 
ferences even  in  the  various  zones  of  the  same 
pond.  As  the  size  of  the  pond  increases,  the  zones 
and  their  populations  dissociate  more  and  more. 
Neighboring  ponds  which  are  managed  in  the  same 
way  have  only  65  to  86%  identical  chironomid 
genera.  Pond  pairs  of  the  pond  farms  Peitz  and 
Friedrichsmoor  which  were  investigated  simul- 
taneously and  managed  in  the  same  way  revealed 
only  43  to  78%  identical  chironomid  genera.  These 
differences  in  life  structure  are  one  of  the  reasons 
for  the  individuality  of  carp  ponds.  However,  they 
hardly  increase  together  with  the  distance  between 
the  ponds,  as  is  demonstrated  by  Polish,  Soviet 
and  Bulgarian  ponds.  Irrespective  of  the  short- 
term  dynamics  of  individual  dominances,  every 
year  similar  features  are  observed  in  the  same 
pond  in  case  of  equal  treatment.  The  dominance  as 
well  as  the  genus-spectrum  may  be  essentially 
changed  by  stringent  measures  of  amelioration  as 
well  as  by  changes  in  management.  The  percentage 
of  Chironomus  plumosus  in  the  total  mass  of 
chironomids  is  generally  high  in  the  fattening  and 
growing  ponds,  while  it  is  low  in  the  hatching 
ponds.  This  difference  is  largely  due  to  manage- 
ment practices.  Green  plants  are  populated  by 
chironomid  larvae  in  a  similarly  varying  way  as  the 
ponds  as  a  whole. --Copyright  1972,  Biological  Ab- 
stracts, Inc. 
W72-11013 


THE  CHANGING  QUANTITY  OF 

MACROZOOBENTHOS   IN   THE   CARP   POND 
DURING  THE  AQUATIC  PERIOD, 

Institut  fuer  Binnenfischerie,  Berlin  (West  Ger- 
many). 

D.  Barthelmes. 

Z  Fisch  Hilfswiss.  Vol  18,  No  3/4,  p  179-194.  1970. 
Illus.  English  summary. 


Identifiers:    Benthos,    'Biomass,   Carp, 
Quantity,  Seasonal. 


•Ponds, 


The  benthoric  biomass  exhibits  more  or  less 
pronounced  maxima  and  minima  during  the 
aquatic  phase.  In  ponds  that  are  dry  in  winter  the 
maxima  frequently  occur  in  June  or  July.  How- 
ever, there  are  many  exceptions.  Especially  in 
ponds  whose  bottoms  never  dry  out  completely 
and  the  maxima  are  irregularly  distributed  over  the 
entire  aquatic  period  and  may  considerably  shift 
from  1  yr  to  another.  In  well  drained  ponds  the 
maxima  seem  to  occur  with  greater  regularity  early 
in  summer.  In  the  hatching  ponds  which  are 
drained  in  spring  maximum  biomasses  occur 
mostly  in  winter  or  shortly  before  spring  catching. 
The  change  of  the  biomass  quantity  is  promoted 
by  pond  drainage  and  the  resulting  reduction  of 
population  density.  Occasional  mass  occurrences 
of  poorly  competitive  or  rare  species  are  charac- 
teristic of  the  conditions  favorable  for  population 
shortly  after  filling.  It  seems  that  the  sudden  in- 
crease of  biomass,  which  is  particularly 
pronounced  in  ideally  drained  ponds  during  the 
maximum,  regularly  leads  to  a  considerable  over- 
population as  related  to  the  carrying  capacity  of 
the  biotope.  This  results  in  an  accordingly  strong 
back-regulation  to  below  the  balance  level  in  the 
minimum. --Copyright  1972,  Biological  Abstracts, 
Inc. 
V/72-11014 


RESULTS  AND  PROBLEMS  OF  FISH  NUTRI- 
TION UNDER  CONDITIONS  OF  INDUSTRIAL- 
IZED PRODUCTION:  A  SURVEY  OF 
SELECTED  LITERATURE, 

Institut  fuer  Binnenfischerie,  Berlin  (West  Ger- 
many). 
W  Steffens 

Z  Fisch  Hilfswiss.  Vol  18  No  3/4,  p  195-207.  1970. 
English  summary. 

Identifiers:  Cyprinus  Carpio,  'Fish  farming,  'Fish 
diets,  Nutrition,  Salmo  gairdneri,  Surveys. 

A  survey  is  given  of  the  present  knowledge  in  the 
field  of  nutrition  physiology  of  fish  under  industri- 
alized conditions.  Special  emphasis  is  laid  on  carp 
(Cyprinus  carpio)  and  rainbow  trout  (Salmo  gaird- 
neri). The  following  problems  are  discussed:  the 
importance  of  dry  feedstuffs  for  intensive  fish 
production;  their  applicability  with  various  fish 
species  and  at  various  stages  of  growth;  the  ap- 
propriate composition  of  the  dry  feedstuffs  with 
regard  to  their  content  of  protein,  carbohydrates, 
fat  and  vitamins;  the  achievable  increment;  the 
feed  input;  the  practical  implementation  of  feed- 
ing; and  aspects  of  nutrient  economy. --Copyright 
1972,  Biological  Abstracts,  Inc. 
W72-11015 


TESTING  THE  PERFORMANCE  AND  RE- 
SISTANCE OF  SAXON  CARP  STRAINS:  A  CON- 
TRIBUTION TO  THE  EVALUATION  OF  THE 
BREEDING  CAPACITY  OF  GERMAN  POND 
CARP  (CYPRINUS  CARPIO), 
Humboldt-Universitaet  zur  Berlin  (East  Ger- 
many). Institut  fuer  Fischereiwesen. 
[     N  seel 

Z  Fisch  Hilfswiss.  Vol  18,  No  3/4,  p  217-226.  1970. 
Illus.  English  summary. 

Identifiers:  Breeding,  'Carp,  Cyprinus  carpio, 
Performance,  Ponds,  Resistance,  Strains,  'Fish 
reproduction,  Fish  farming. 

With  the  view  of  increasing  the  production  of 
healthy,  resistant  fingerling  carps  that  meet  mar- 
ket requirements,  the  growth  performance  as  well 
as  the  resistance  to  diseases  of  5  Saxon  pond  carp 
strains  and  a  cross  obtained  from  them  were  stu- 
died. The  carp  were  tested  for  3  yr  from  spawn  to 
marketable  size  under  equal  environmental  condi- 
tions. The  tests  were  performed  with  a  test  strain 
of  carp  in  separate  and  common  ponds.  Evaluation 
of  performance  tests  confirmed  that  under  equal 
environmental  conditions  the  Fl  -generation  of  the 
various  carp  strains  had  almost  the  same 
morphological  and  anatomical  properties  as  the 
parent  generation.  There   remained   only  a  dif- 


ference between  the  long  and  broad-headed  carp 
strains  and  the  high-backed  and  narrow-headed 
ones.  No  hybrid  effect  was  established  for  the 
body  characters  of  the  spiegel-carp  cross,  due  to 
the  far-reaching  equality  of  the  2  parents.  In  the 
performance  tests  the  Fl-generations  of  the 
spiegel-carp  strain  from  Koselitz  which  had  been 
obtained  by  continuous  crossing  and  the  spiegel- 
carp  cross  of  1962  revealed  the  highest  increase  in 
numbers  (1 1 5  to  1 25%)  and  the  lowest  losses  (56  to 
71%),  which  is  probably  due  to  the  hybrid  effect. 
However,  much  higher  losses  and  lower  growth 
performances  occurred  with  the  Fl-generations  of 
the  fully  scaled  carp  strain  from  Dobra  and  the 
genetically  old  carp  strains  from  Welxande  and 
Zeisholz.  These  high  fish  losses  are  primarily  due 
to  constitutional  weaknesses,  such  as  depression 
by  inbreeding.  A  genuine  performance  decline  still 
exists  with  the  tested  Saxon  breeding  stock,  which 
calls  for  further  breeding  work  and  the  introduc- 
tion of  commercial  crossing  on  German  pond 
carp. -Copyright  1972,  Biological  Abstracts,  Inc. 
W72-11020 


OBSERVATIONS  ON  THE  BIOLOGY,  IN- 
DUCED BREEDING  AND  CULTURAL  POSSI- 
BILITIES OF  THE  CATFISH,  OMPOK 
BIMACULATUS  (BLOCH)  IN  PONDS, 

Central  Inland  Fisheries  Inst.,  Hazaribagh  (India). 

Central  Inland  Fisheries  Research  Unit. 

S.  Parameswaran,  C.  Selvaraj,  and  S. 

Radhakkrishnan. 

Proc  Natl  Acad  Sci  India  Sect  B  (Biol  Sci).  Vol  40, 

No  3,  p  145-162. 1970(1971).  Illus. 

Identifiers:  'Biology,  Breeding,  Carp,  'Catfish, 

Compatibility.  Ompok-Bimaculatus,  Ponds,  Fish 

reproduction,  'Aquiculture,  Fish  farming. 

Studies  on  the  different  aspects  of  the  biology  of 
O.  bimaculatus  in  confined  waters,  mainly  ponds, 
were  made.  Experiments  on  the  breeding  by 
hypophyseal  extracts  and  its  growth  and  produc- 
tivity in  ponds  were  conducted.  Its  cultural  possi- 
bilities as  a  compatible  species  in  carp  ponds  are 
discussed. -Copyright  1972,  Biological  Abstracts, 
Inc. 
W72-11034 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


UNIVERSITY  PUBLIC  SERVICE  PROGRAMS 
AS  THEY  RELATE  TO  WATER  RESOURCES 
MANAGEMENT  IN  WISCONSIN, 

Wisconsin  Univ.,  Madison. 

For  primary  bibliographic  entry  see  Field  06B. 

W72-10483 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


10A.  Acquisition 
AND  Processing 


THE  DEVELOPMENT  OF  A  PROCEDURE  FOR 
ACQUIRING  AND  DISSEMINATING  INFOR- 
MATION ON  WATER  USE,  VOLUMES,  1  AND 
2. 

Enviro  Control,  Inc.,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  07A. 
W72- 10467 
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IOC.  Secondary  Publication 
AND  Distribution 


CHROMATE  POLLUTION  OF  WATER  -  DE- 
TECTION,  EFFECTS,  AND  PREVENTION:  A 
BIBLIOGRAPHY, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  OSA. 

W72-I0684 


PHENOL       POLLUTION       OF       WATER: 
BIBLIOGRAPHY. 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05 A. 

W72-10685 


INDEXED  BIBLIOGRAPHY  ON  ENVIRONMEN- 
TAL MONITORING  FOR  RADIOACTIVITY, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05B. 

W72- 10689 


ADMINISTRATION,  SYSTEMS  ANALYSIS. 

Cornell  Univ.,  Ithaca,  N.  Y.  Dept.  of  Environmen- 
tal Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W72-10779 


AN  ANNOTATED  BIBLIOGRAPHY  OF  AT- 
TEMPTS TO  REAR  THE  LARVAE  OF  MARINE 
FISHES  IN  THE  LABORATORY, 

Scripps   Institution  of  Oceanography,  La  Jolla, 

Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W72-10873 


RADIOACTIVE     WASTE    PROCESSING     AND 
DISPOSAL. 

Atomic  Energy  Commission,  Oak  Ridge,  Tenn. 
For  primary  bibliographic  entry  see  Field  05A. 
W72-10988 


10F.  Preparation  of  Reviews 


CONCENTRATION       FACTORS       IN        THE 
AQUATIC  ENVIRONMENT, 

New  York  Univ.,  Medical  Center,  N.Y.  Inst,  of 

Environmental  Medicine. 

For  primary  bibliographic  entry  see  Field  OSA. 

W72-10472 
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SUBJECT  INDEX 


2-4  DICHLOROPHENOXY  PROPIONIC  ACID 

The  Determination  of  the  Acute  Toxicity  of 
Herbicides  to  Phytoplankton  (Zur  Bestimmung 
Der      Akuten      Toxizitaet      Vol      Herbiziden 
Gegenueber  Phytoplankton), 
W72-10792  5C 

ABSORPTION 

Preliminary  Experimental  Data  on  the  Dynam- 
ics   of    Sr-85    in    Anguilla    Anguilla    (L.)    (In 
French), 
W72-10677  5C 

Radium  in  Aquatic  Food  Chains:  Radium  Up- 
take by  Fresh  Water  Algae, 
W72-10686  5C 

Mobilization   of  Mercuric  Sulfide  from   Sedi- 
ment into  Fish  Under  Aerobic  Conditions, 
W72-10799  5B 

Strontium  Concentration  Factors  in  Biota  and 
Bottom  Sediments  of  a  Freshwater  Lake, 
W72-10948  5B 

Tritium  Secretion  into  Cow's  Milk  After  Ad- 
ministration of  Organically  Bound  Tritium  and 
of  Tritiated  Water, 
W72-10952  5B 

Radioecology  and  Chemoecology  in  the  Service 

of  the  Protection  of  Nature, 

W72-10955  5B 

Pathways   for  the  Transfer  of   Radionuclides 
from  Nuclear  Power  Reactors  Through  the  En- 
vironment to  Man, 
W72-10956  5B 

The  Effects  of  Sublethal  Amounts  of  Cadmium 
and  Mercury  on  the  Metabolism  of  Zinc-65  by 
Freshwater  Fish, 
W72-10960  5B 

Study  of  Radiostrontium  Fixation  and  Desorp- 
tion  by  Anguilla  anguilla  (Eel)  in  Fresh  and  Salt 
Water  and  its  Transference  to  Man  in  Food, 
(Etude  de  la  Fixation  et  de  la  Desorption  du 
Radiostrontium  par  Anguilla  anguilla  (L)  en  eau 
douce  et  en  eau  Salee  et  de  son  Transfert  a  1'- 
Homme  par  1' Alimentation), 
W72-10965  5B 

Quantitative  Characteristics  of  the  Means  of 
Penetration  of  Sr-90  into  the  Bodies  of  Gas- 
tropod Mollusks, 
W72-10978  5C 

Effects  of  Tritiated  Water  on  the  Embryonic 
Development  of  the  Three-Spine  Stickleback, 
Gasterosteus  aculeatus  linnaeus, 
W72- 10984  5C 

ABSTRACTS 

Indexed  Bibliography  on  Environmental  Moni- 
toring for  Radioactivity, 
W72-10689  5B 

ACCLIMATION 

Lethal  Temperatures  of  Roach  Fry  (Rutilus  Ru- 
tilus  L.)  from  Lakes  with  Normal  and  Artifi- 
cially Elevated  Temperature, 
W72- 10786  5C 

ACID  MINE  WATER 
Acid  Mine  Pollution  Effects  on  Lake  Biology, 
W72-10610  5C 

ACID  STREAMS 

Microbial    Process    for    Acidic    Low-Nitrogen 

Wastes, 

W72-11056  5D 


ACREAGE 

Irrigation    Planning   4.    Optimal    Interseasonal 
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l'Homme,  par  ses  Aliments,  des  Radioisotopes 
du  Ruthenium,  du  Cobalt  et  du  Zinc  Rej  ets 
dans  les  eaux  Continentales), 
W72-10964  5B 


COMMISSARIAT  A  L'ENERGIE  ATOMIQUE, 
FONTENAY-AUX-ROSES  (FRANCE).  CENTRE 
D'ETUDES  NUCLEATRES. 

Importance  of  Radioecological  Research  for 
Metallic  and  Organo-Metallic  Pollutants,  (U- 
tilisation  des  Informations  des  Recherches 
Radioecologiques  Relatives  aux  Produits  Metal- 
liques  d'Activation  pour  l'Etude  des  Transferts 
a  1  'Homme  de  Polluants  Chimiques  Metal 
liques  ou  Organo-Metalliques), 
W72-10970  5B 

Modelling  the  Release  of  Effluents  to  Surface 
Waters,  (Contribution  d'un  Modele  Prevision- 
nel  a  l'Etablissment  de  Formules  de  Rejet  d'Ef- 
fulents  Radioactifs  dans  les  eaux), 
W72-10971  5B 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
CANBERRA  (AUSTRALIA).  DIV.  OF  PLANT 
INDUSTRY. 

Ecological  Hazards  of  the   Snowy   Mountains 

Scheme, 

W72-10533  6G 

COMMONWEALTH  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH  ORGANIZATION, 
GRIFFITH  (AUSTRALIA).  DIV.  OF 
IRRIGATION  RESEARCH. 

Changes  in  Indoleacetic  Acid  Oxidase  Activity 
Associated  with  Plant  Water  Potential, 
W72-U022  21 

CONNECTICUT  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  HAVEN. 

Role  of  Plants  in  Improving  the  Environment, 
W72-10521  3F 

CONNECTICUT  UNIV.,  STORRS. 

Toward  a  Theory  of  Compromise  in  Environ- 
mental Disputes, 
W72-10500  6B 

A  Study  of  the  Mixing  of  Heat  Stratified  Flow 
Under    Varying    Turbulence    Conditions    With 
Application  to  the  Reduction  of  River  Heat  Pol- 
lution, 
W72-10833  5B 

CONSEIL  SUPERIEUR  DES  PECHES  CERAFER 
(FRANCE).  DIVISION  DE  LA  QUALITE  DES 
EAUX. 

The  Kokanee,  A  Salmon  Adapted  to  Living  in 

Fresh  Water, 

W72-10614  2L 

CONTROLE  RADIOPROTECTION,  BRUSSELS 
(BELGIUM);  AND  CENTRE  D'ETUDE  DE 
L'ENERGIE  NUCLEAIRE,  MOL  (BELGIUM). 

Determination    of    the    Maximum    Permissible 
Concentration    of    RA-226    in    Water    in    the 
Presence  of  Sulphates, 
W72-I0954  5B 

COOPERATIVE  EXTENSION  MID-NEW  YORK 
PROJECT,  SYRACUSE,  N.Y. 

Solid  Waste  Management  in  Central  New  York, 
A  Review  of  Planning  and  Community  Educa- 
tion, 
W72-10491  6B 

CORNELL  UNIV.,  ITHACA,  N.Y. 

An  Innovative  Educational  Effort  to  Explore 
Ways  of  Improving  Local  Decisions  Affecting 
Environmental  Quality, 
W72-10493  6B 

The   Role  of  Extension   in  Resource  Manage- 
ment: A  Discussion, 
W 72- 10494  6B 
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The  Commission  Form  of  Policy   Determina- 
tion: Is  the  Public  Involved., 
W72-10496  6B 

Regional  Planning  and  Social  Costs/Benefits, 
W72-10505  6B 

Case     Studies     in     Regional     Water     Quality 

Management, 

W72-I0507  6B 

The     Normative     Aspects     of    Environmental 

Planning, 

W72-I0509  6B 

CORNELL  UNIV.,  ITHACA,  N.Y.  DEPT.  OF 
AGRONOMY. 

Nitrogen   and   Phosphorus   Content   of   Water 
from  Tile  Drains  at  Two  Levels  of  Management 
and  Fertilization, 
W72-10628  5B 

CORNELL  UNIV.,  ITHACA,  N.  Y.  DEPT.  OF 
ENVIRONMENTAL  ENGINEERING. 

Administration,  Systems  Analysis. 

W72-I0779  5G 

CORNELL  UNIV.,  ITHACA,  N.Y.  DEPT.  OF 
POULTRY  SCIENCE. 

Overall  Problems  and  an  Approach  to  Disposal 

of  Animal  Waste, 

W72-I0598  5D 

CORNELL  UNIV.,  ITHACA,  N.Y.  DIV.  OF 
BIOLOGICAL  SCIENCES. 

A  Generalized  Model  of  a  Resource-Population 

System:  I.  General  Properties, 

W72-10939  6A 

A  Generalized  Model  of  a  Resource-Population 

System:  II.  Stability  Analysis, 

W72- 10940  6A 

CORPS  OF  ENGINEERS,  NEW  YORK.  NORTH 
ATLANTIC  DIV. 

Case  Study  on  Cow  Green  Controversy, 
W72-10495  6B 

The   NAR   Study:   A   Case   Study  in   Systems 

Analysis, 

W72-10888  6A 

CUYO  UNIV.,  MENDOZA  (ARGENTINA). 
FACULTAD  DE  CIENCIAS  AGRARIAS. 

Drought  Hardening  of  the  Potato  Plant  as  an 

After-Effect   of    Soil    Drought    Conditions    at 

Planting, 

W72-10565  3F 

DAMES  AND  MOORE,  PARK  RIDGE,  ILL. 

Geologic    Exploration   for   Chicago   Land   and 
Other  Deep  Rock  Tunnels  to  be  Constructed  by 
Mechanical  Moles, 
W72-10843  5G 

DEMAG  A.G.,  DUISBURG  (WEST  GERMANY). 

European   Development  and   Experience   with 
Mechanical  Moles  in  Hard  Rock  Tunneling, 
W72-10841  5G 

DEPARTMENT  OF  AGRICULTURE,  AGASSIZ 
(BRITISH  COLUMBIA).  RESEARCH  STATION. 

Forms  of  Phosphorus  in  a  Sequence  of  Soils 
Developed  on  Fraser  River  Alluvium, 
W72-10994  5B 

DEPARTMENT  OF  AGRICULTURE,  LONDON 
(ONTARIO). 

Insecticide  Residues  in  a  Stream  and  a  Con- 
trolled Drainage  System  in  Agricultural  Areas 
of  Southwestern  Ontario,  1970, 
W72- 10798  5B 


DEPARTMENT  OF  AGRICULTURE,  OTTAWA 
(ONTARIO).  PLANT  RESEARCH  INST. 

Growing  Seasons  and  the  Climatic  Moisture  In- 
dex, 
W72-1I025  3F 

DEPARTMENT  OF  AGRICULTURE,  QUEBEC. 

Influence  of  Alternate  Freezing  and  Thawing 
on  the  Availability  of  Some  Soil  Minerals, 
W72-11026  2G 

DEPARTMENT  OF  AGRICULTURE,  SWIFT 
CURRENT  (SASKATCHEWAN).  RESEARCH 
STATION. 

Comparison  of  Tillage  and  Chemical  Summer- 
fallow  in  a  Semiarid  Region, 
W72-11024  3F 

DEPARTMENT  OF  AGRICULTURE 
WASHINGTON,  D.C.  COOPERATIVE  STATE 
RESEARCH  SERVICE. 

Diffusion  of  Technology  and  Political  Informa- 
tion: What  Theory  do  we  Have, 
W72-10481  6B 

DEPARTMENT  OF  COMMERCE, 
WASHINGTON,  D.C. 

Traffic  and  Transport  Needs  at  the  Land-Sea 

Interface, 

W72-10579  6G 

DEPARTMENT  OF  NATIONAL  HEALTH  AND 
WELFARE,  OTTAWA  (ONTARIO).  FOOD  AND 
DRUG  RESEARCH  LAB. 

Brine  Shrimp  (Artemia  Salina  L.)  Larvae  as  a 
Screening  System  for  Fungal  Toxins, 
W72-10800  5C 

DEPARTMENT  OF  THE  ENVIRONMENT, 
OTTAWA  (ONTARIO).  MARINE  SCIENCES 
BRANCH. 

Effect  of  a  Travelling  Atmospheric   Pressure 
Disturbance  on  a  Narrow  Lake  With  a  Depth- 
Discontinuity, 
W72-10652  2H 

DEPARTMENT  OF  THE  ENVIRONMENT, 
STEVENAGE  (ENGLAND). 

Suspended  Solids  and  Fisheries, 

W72-10793  5C 

DORR  CO.,  NEW  YORK. 

Pontiac  Recalcining  Plant,  Discussion, 
W72-10925  5F 

DOSHISHA  UNIV.,  KYOTO  (JAPAN). 

Marine  Pollution  Bioassay  by  Using  Sea  Urchin 

Eggs   in  the   Inland   Sea  of  Japan   (The  Seto- 

Naikai), 

W72-10797  5C 

DOW  CHEMICAL  CO.,  FREEPORT,  TEX. 

The  Disposal  of  Water  Brine  from   Desalting 

Operations, 

W72-11061  3A 

DOW  CHEMICAL  CO.,  MIDLAND,  MICH. 

Water  Plant  Sludge  Disposal, 

W72-10543  5D 

Experiences  in  Polymer  Applications  to  Several 
Solids-Liquids  Separation  Processes, 
W72-10927  5D 

DUKE  UNIV.,  BEAUFORT,  N.C.  MARINE 
BIOLOGY  LAB. 

Selective   Complexation   of   Impurities   in   the 
Electron  Capture  Gas  Chromatographic  Deter- 
mination of  Some  Chlorinated  Polycyclodiene 
Pesticide  Metabolites  and  Derivatives, 
W72-10878  5A 


DUKE  UNIV.,  DURHAM,  N.C.  DEPT.  OF 
ZOOLOGY. 

Effects  of  Dieldrin  in  Seawater  on  the  Develop- 
ment of  Two  Species  of  Crab  Larvae,   Lep- 
todius  floridanus  and  Panopeus  herbstii, 
W 72- 10877  5C 

EDGEWOOD  ARSENAL,  MD. 

Proceedings  of  First  Meeting  on  Environmental 
Pollution,     15-16    April    1970,    Sponsored    by 
American  Ordnance  Association. 
W72-10874  5D 

EDMONTON  WATER  AND  SANITATION 
DEPT.  (ALBERTA). 

Experience  in  Edmonton  Canada  with  Empha- 
sis on  Pneumatic  Conveyance  of  Muck, 
W72-10842  5G 

EG  AND  G  INC.,  BOULDER,  COLO. 
ENVIRONMENTAL  SERVICES  OPERATION. 

Potential  Environmental  Modification 

Produced     by     Large     Evaporative     Cooling 

Towers. 

W72-10548  5C 

ELECTRIC  THERMOMETER,  TRINITY,  INC., 
BRIDGEPORT,  CONN. 

Thermal  Effects  -  Problems,  Solutions, 
W72-10832  5G 

ENVIRO  CONTROL,  INC.,  WASHINGTON, 
D.C. 

The  Development  of  a  Procedure  for  Acquiring 
and  Disseminating  Information  on  Water  Use, 
Volumes,  1  and  2. 
W72-10467  7A 

ENVIROMETRICS,  INC.,  WASHINGTON,  D.C. 

The  River  Basin  Model:  Computer  Output. 
W72-10574  6A 

ENVIRONMENTAL  HEALTH  CENTER, 
OTTAWA  (ONTARIO). 

Eutrophication    Analysis:    A   Multivariate   Ap- 
proach, 
W72- 10627  5C 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CINCINNATI,  OHIO.  RADIOCHEMISTRY  AND 
NUCLEAR  ENGINEERING  BRANCH. 

Pathways    for   the   Transfer   of   Radionuclides 
from  Nuclear  Power  Reactors  Through  the  En- 
vironment to  Man, 
W72-10956  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
CORVALLIS,  OREG. 

Applications    of    Radioecology    Principles    to 
Design  of  Air  Pollution  Effects  Research  Pro- 
grams, 
W72-10959  5B 

ENVIRONMENTAL  PROTECTION  AGENCY, 
GULF  BREEZE,  FLA.  GULF  BREEZE  LAB. 

Toxicity  and  Distribution  of  A  roc  lor  1254  in  the 

Pink  Shrimp  Penaeus  duorarum, 

W72-10876  5C 

ENVIRONMENTAL  PROTECTION  AGENCY. 
PACIFIC  NORTHWEST  WATER  LAB., 
CORVALLIS,  OREG. 

Cooling   Pond   Temperature   Versus   Size   and 

Water  Loss, 

W72-10829  5G 

ENVIRONMENTAL  PROTECTION  AGENCY, 
WASHINGTON,  D.C. 

State    Agencies    Regulating    Confined    Animal 

Feeding  Operations, 

W72-10538  5G 
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ENVIRONMENTAL  SCIENCE  SERVICES  ADMINISTRATION, 


ENVIRONMENTAL  SCIENCE  SERVICES 
ADMINISTRATION,  PRINCETON,  N.J. 
GEOPHYSICAL  FLUID  DYNAMICS  LAB. 

Formation  of  the  Thermocline  Step  Structure 
by  Large-Amplitude  Internal  Gravity  Waves, 
W72-I0822  2E 

ENVIRONMENTAL  SYSTEMS  CORP., 
KNOXVILLE,  TENN. 

Development  and  Demonstration  of  Low-Level 

Drift  Instrumentation, 

W72-10818  5G 

ESTACAO  EXPERIMENTAL  DE  BIOLOGIA  E 
PISCICULTURA,  PIRASSUNUNGA  (BRAZIL). 

Pollution  of  the  Moji-Guacu  River:  I.  Problems 

Caused  by  the  Bacteria  Sphaerotilus  natans,  (In 

Portuguese), 

W72-10938  5B 

EUROPEAN  ATOMIC  ENERGY  COMMUNITY, 
ISPRA  (ITALY).  JOINT  NUCLEAR  RESEARCH 
CENTER. 

A  Method  to  Study  the  History  of  any  Per- 
sistent Pollution  in  a  Lake  by  the  Concentration 
of  CS-137  From  Fallout, 
W72-10953  5B 

The  Effects  of  Sublethal  Amounts  of  Cadmium 
and  Mercury  on  the  Metabolism  of  Zinc-65  by 
Freshwater  Fish, 
W72-10960  5B 

Effect  of  the  Quality  of  the  Water  on  the 
Transport  of  Sr  and  Cs  Radioisotopes  in  Rice 
Irrigation,  (Influence  de  la  Qualite  de  l'eau  d  Ir- 
rigation sur  le  Transfert  du  Radiocesium  et  du 
Radiostrontium  en  Riziere  Irriguee), 
W72-10973  5B 

EUROPEAN  ATOMIC  ENERGY  COMMUNITY, 
ISPRA  (ITALY).  JOINT  NUCLEAR  RESEARCH 
CENTRE. 

Physiological  Effect  of  Sublethal  Doses  of 
Metallic  Pollutants  and  Detergents  on  Fish  in 
Soft  Water:  Modification  of  Calcium 
Exchange,  (Effet  physiologique  de  doses 
sublethales  de  polluants  metalliques  et  de  deter- 
gents sur  le  poiss  ion  d'eau  douce:  modification 
du  taux  d'echange  de  calcium  a  partir  de  l'eau), 
W72-10968  5B 

EUROPEAN  ATOMIC  ENERGY  COMMUNITY, 
PETTEN  (NETHERLANDS).  JOINT  NUCLEAR 
RESEARCH  CENTER;  AND  EUROPEAN 
ATOMIC  ENERGY  COMMUNITY,  ISPRA 
(ITALY).  JOINT  NUCLEAR  RESEARCH 
CENTER;  AND  REACTOR  CENTRUM 
NEDERLAND, PETTEN. 
Contamination  of  the  Soil  with  Mercury, 
W72-I0950  5B 

EUROPEAN  COMMUNITIES,  LUXEMBOURG. 
COMMISSION. 

Radioecology  Applied  to  the  Protection  of  Man 

and  His  Environment  (Summary). 

W72-10946  5B 

FACULTY  OF  SCIENCES.  NAPLES  UNIV. 
(ITALY). 

Radioecology   in   Chemical   Pollution   Studies, 

(Les  Renseignements  de  la  Radioecologie  dans 

le    Domaine    de    la    Pollution     Chimique    du 

Milieu), 

W72- 10972  5B 

FEDERAL  HIGHWAY  ADMINISTRATION, 
WASHINGTON,  D.C. 

Model    to    Predict    Mean    Annual    Watershed 

Discharge, 

W72-10724  2A 


FEDERAL  WATER  POLLUTION  CONTROL 
ADMINISTRATION,  PORTLAND,  OREG.;  AND 
WISCONSIN  UNIV.,  MADISON.  DEPT.  OF 
CIVIL  ENGINEERING. 

Heated  Surface  Jets  in  Steady  Crosscurrent, 
W72-10564  5B 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
NANAIMO  (BRITISH  COLUMBIA). 

Effects    of    Salinity,    Temperature,    and    Dis- 
solved Oxygen  on   Early  Development  of  the 
Pacific  Cod  (Gadus  macrocephalus), 
W72-10868  5C 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
ST.  ANDREWS  (NEW  BRUNSWICK). 
BIOLOGICAL  STATION. 

PCB   and  p,p'-DDE   in   Eggs  of  Cormorants, 

Gulls,   and   Ducks   from    the    Bay   of   Fundy, 

Canada, 

W72-10882  5A 

FISHERIES  RESEARCH  BOARD  OF  CANADA, 
WINNIPEG  (MANITOBA).  FRESHWATER 
INST. 

Mobilization  of  Mercuric   Sulfide  from   Sedi- 
ment into  Fish  Under  Aerobic  Conditions, 
W72-10799  5B 

FLORIDA  UNIV.,  GAINESVILLE.  DEPT.  OF 
CIVIL  ENGINEERING. 

Statistically  Based  Determination  of  Depth  and 
Width  Ratios  in  Alluvial  Watercourses, 
W72-10463  8B 

FMC  CORP.,  PRINCETON,  N.J.  (ASSIGNEE). 
Method  of  Treating  Sewage, 
W72-10752  5D 

FOOD  AND  AGRICULTURE  ORGANIZATION 
OF  THE  UNITED  NATIONS,  ROME  (ITALY). 
POLICY  ADVISORY  BUREAU. 

In  the  Year  2070, 

W72-10512  6B 

FOREST  AND  RANGE  EXPERIMENT 
STATION,  RANGIORA  (NEW  ZEALAND). 
Sources  of  Streamflow  in  a  Small  High  Country 
Catchment  in  Canterbury,  New  Zealand, 
W72-10473  2E 

FOREST  SERVICE  (USDA),  FORT  COLLINS, 
COLO.  ROCKY  MOUNTAIN  FOREST  AND 
RANGE  EXPERIMENT  STATION. 

A    New    Approach    to    Estimating    Herbage 

Moisture  Content, 

W72-10514  4A 

FOREST  SERVICE  (USDA),  LA  CROSSE,  WIS. 
WATERSHED  LAB. 

Infiltration  Rate  as  Affected  by  Soil  Freezing 

Under  Three  Cover  Types, 

W72-10708  2G 

FOREST  SERVICE  (USDA),  TUCSON,  ARIZ. 
ROCKY  MOUNTAIN  FOREST  AND  RANGE 
EXPERIMENT  STATION. 

Fourwing     Saltbush     Revegetation     Trials     in 

Southern  Arizona. 

W72-10513  3B 

FOSTER  WHEELER  CORP.,  LIVINGSTON,  N.J. 

(ASSIGNEE). 

Multi-Effect  Evaporator, 

W72-10751  3A 

FOVAROS  ALLAT-NOVENYKERTJE, 
BUDAPEST  (HUNGARY). 

The  Effect  of  Water  Treated  with  Chlorine  on 

Living  Fish, 

W72-10479  5C 


FRESHWATER  BIOLOG'CAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND). 

Eutrophication, 

W  72- 10625  5C 

FRESHWATER  BIOLOGICAL  ASSOCIATION, 
AMBLESIDE  (ENGLAND).  WINDERMERE 
LAB.;  AND  POLISH  ACADEMY  OF  SCIENCE, 
KRAKOW.  LAB.  OF  WATER  BIOLOGY. 

A  Technique  for  Bioassay  of  Freshwater,  with 
Special  Reference  to  Algal  Ecology, 
W72-10619  5C 

FRESHWATER  FISHERIES  LAB.,  PITLOCHRY 
(SCOTLAND). 

A  Simple  Electrically-Operated  Feeder  for  Use 

in  Salmon  Rearing, 

W72-10827  81 

FRIEDRICH  UHDE  GMBH.,  DORTMUND 

(WEST  GERMANY). 
Cost  Relationship  of  Biological  and  Thermal 
Processes  for  the  Treatment  of  Industrial  Ef- 
fluents, 
W72-11044  5D 

GENERAL  SIGNAL  CORP.  (ASSIGNEE). 
Chlorine  Residual  Controlling  System, 
W72-10760  5F 

GEOLOGICAL  SURVEY,  AMHERST,  MASS. 

Tritium  in  Pine  Trees  From  Selected  Locations 
in    the    United    States,    Including   Areas   Near 
Nuclear  Facilities, 
W72-10741  5B 

GEOLOGICAL  SURVEY,  ARLINGTON,  VA. 

Unusual  Temperature  Variations  in  Two  Small 

Streams  in  Northern  Virginia, 

W72-10739  2E 

Tree  Rings,  Stream  Runoff,  and  Precipitation 
in  Central  New  York-A  Reevaluation, 
W72-10740  2A 

The  Upper  Bound  of  a  Log-Pearson  Type  III 

Random    Variable    With    Negatively    Skewed 

Logarithms, 

W 72- 10742  2E 

GEOLOGICAL  SURVEY,  AUSTIN,  TEX. 

Reconnaissance  of  the  Oxygen  Balance  and  the 
Variation  of  Selected  Nutrients  in  the  San  An- 
tonio River  During  Low  Flow, 
W72-10651  5B 

Annual  Compilation  and  Analysis  of  Hydrolog- 
ic  Data  for  Elm  Fork  Trinity  River,  Trinity 
River  Basin,  Texas,  1970, 
W72-10728  2E 

Annual  Compilation  and  Analysis  of  Hydrolog- 
ic  Data  for  Deep  Creek,  Colorado  River  Basin, 
Texas,  1970, 
W 72- 10729  2E 

Annual  Compilation  and  Analysis  of  Hydrolog- 
ic  Data  for  Honey  Creek,  Trinity  River  Basin, 
Texas,  1970, 
W72-11087  2E 

GEOLOGICAL  SURVEY,  BATON  ROUGH,  LA. 

Chemical,  Biological,  and  Physical  Data  for  the 
Major  Lakes  and  Reservoirs  in  Louisiana, 
W72-10915  2H 

GEOLOGICAL  SURVEY,  FORT  COLLINS, 
COLO. 

Turbulent  Diffusion  and   Dispersion  in  Open 

Channel  Flow, 

W 72- 10461  8B 
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Sediment   Transport-Bed    Load:    General    Re- 
port, 
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A  Stationary  Gaussian  Model  of  Sand  Waves, 
W72-I0464  8B 

U.  S.  Geological  Survey  Research  Program  in 

Stochastic  Hydraulics, 

W72-10466  8B 

GEOLOGICAL  SURVEY,  JACKSON,  MISS. 

Hurricane  Camille  --  Effect  on  Stages  in  Ross 

Barnetl  Reservoir,  Mississippi, 

W72-10738  2H 

GEOLOGICAL  SURVEY,  LAKEWOOD,  COLO. 

Hydrogeologic    Data    for    the    Northern    High 

Plains  of  Colorado, 

W72-11080  7C 

GEOLOGICAL  SURVEY,  LINCOLN,  NEBR. 

The  Nitrate  Hazard  in  Well  Water,  With  Spe- 
cial Reference  to  Holt  County,  Nebraska, 
W72-10591  5B 

GEOLOGICAL  SURVEY,  MENLO  PARK, 
CALIF. 

Water  Resources  at  Marine  Corps  Supply 
Center,  Barstow,  California  for  the  1971  Fiscal 
Year, 
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Microbiological     Aspects     of     Ground-Water 
Recharge-Injection     of     Purified     Chlorinated 
Sewage  Effluent, 
W72-10736  5B 

Water-Resources   Investigation    Using   Analog 
Model    Techniques    in    the     Saugus-Newhall 
Area, Los  Angeles  County,  California, 
W72-10912  2F 

Ground-Water  Resources  of  the  Yucca  Valley- 
Joshua   Tree   Area,   San   Bernardino   County, 
California, 
W72- 11070  4B 


Mercury  in  Waters  of  the  United  States, 
W72-11078 
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GEOLOGICAL  SURVEY,  MINEOLA,  N.Y. 

Preliminary  Hydrogeologic  Appraisal  of  Nitrate 
in  Ground  Water  and  Streams,  Southern  Nas- 
sau County,  Long  Island,  New  York, 
W72-10734  5B 

Travel  of  Pollution-Indicator  Bacteria  through 
the  Magothy  Aquifer,  Long  Island,  New  York, 
W72-10735  5B 

Corrosion  of  Well-Casing  and  Screen  Metals  in 
Water  from  the  Magothy  Aquifer  and  in  In- 
jected   Reclaimed    Water,    Bay    Park,    Long 
Island,  New  York, 
W72-10737  5B 

GEOLOGICAL  SURVEY  OF  CANADA, 
OTTAWA  (ONTARIO). 

Guide  to  the  Description  of  Till, 

W72- 10907  2G 

Gradients  of  Past  and  Present  Outlet  Glaciers, 
W72-I0916  2C 

Field  and   Laboratory  Methods   Used   by   the 
Geological  Survey  of  Canada  in  Geochemical 
Surveys:  No.  11.  Uranium  in  Soil,  Stream  Sedi- 
ment and  Water, 
W72-I0917  2K 


GEOLOGICAL  SURVEY,  PARKVILLE,  MD. 

Sediment     Yields     of     Urban     Construction 
Sources,  Montgomery  County,  Maryland, 
W72-10719  2J 

GEOLOGICAL  SURVEY,  SALT  LAKE  CITY, 
UTAH. 

Geology  and  Water  Resources  of  the  Spanish 

Valley  Area,  Grand  and  San  Juan  Counties, 

Utah, 

W72-10732  2F 

Hydrologic  Reconnaissance  of  the  Blue  Creek 
Valley  Area,  Box  Elder  County,  Utah, 
W72-10900  4B 

GEOLOGICAL  SURVEY,  TACOMA,  WASH. 

Potential  Transport  of  Sediment  from   Enloe 
Reservoir  by  the  Similkameen  and  Okanogam 
Rivers,  Washington, 
W72-11088  2J 

GEOLOGICAL  SURVEY,  TRENTON,  N.J. 

Population  Density  as  an  Indirect  Indicator  of 
Urban  and  Suburban  Land-Surface  Modifica- 
tions, 
W72-10733  4C 

GEOLOGICAL  SURVEY,  TUCSON,  ARIZ. 

Cibecue  Ridge  Juniper  Project, 

W72-11086  3B 

GEOLOGICAL  SURVEY,  WASHINGTON,  D.C. 

Introduction  to  Random  Walk  Theory  and  Its 
Application  to  Open  Channel  Flow, 
W72-10458  8B 

Water  Resources  Investigations  in  New  Mex- 
ico, 1969. 
W72-10633  7C 

Water    Resources     Investigations     in     Rhode 

Island,  1968. 

W72- 10634  7C 

Water  Resources  Investigations  in  Texas,  1969. 
W72-10726  7C 

Ground  Water  in  the  Teresina-Campo  Maior 

Area,  Piaui,  Brazil, 

W72-10727  4B 

Subsurface  Hydraulics  in  the  Area  of  the  Gila 

River  Phreatophyte  Project,  Graham  County, 

Arizona, 

W72-10898  2F 

Geology   and   Ground   Water  of  the   Molalla- 
Salem,  Slope  Area,  Northern  Willamette  Val- 
ley, Oregon, 
W72-10899  4B 

Water  Resources  Investigations  in  West  Vir- 
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Water  Resources  Investigations  in  Washington, 
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W72-11074  7C 

Estimating    Steady-State     Evaporation    Rates 
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Groundwater  in  Polk  County,  Nebraska, 
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Availability  and  Quality  of  Groundwater  in  the 
Ashland  Quadrangle,  Jackson  County,  Oregon, 
W72-11082  7C 

GEOLOGICAL  SURVEY,  WASHINGTON,  D.  C. 
WATER  RESOURCES  DIV. 

General  Nature  of  Soluble  and  Particulate  Or- 
ganics  in  Sewage  and  Secondary  Effluent, 
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GEORGIA  GAME  AND  FISH  COMMISSION, 
BRUNSWICK.  COASTAL  FISHERIES  DIV. 

Clupeids  in  the  Altamaha  River,  Georgia, 
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GEORGIA  INST.  OF  TECH.,  ATLANTA. 

Phasic    Utilization   of   Substrates   by    Aerobic 
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W72-11057  5D 

GEORGIA  INST.  OF  TECH.,  ATLANTA. 
ENVIRONMENTAL  RESOURCES  CENTER. 

Some     Important     Inorganic     Nitrogen     and 
Phosphorus  Species  in  Georgia  Salt  Marsh, 
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Chemical    Characterization    of   Dissolved   Or- 
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Role    of   Economics   in    Planning   Flood   Plain 
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W 72- 10782  6B 

GEORGIA  UNIV.,  ATHENS.  SCHOOL  OF 
VETERINARY  MEDICINE. 

Feeding   Problems   Arising   from   the   Use   of 
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W  72- 10602  5D 

GEORGIA  UNIV.,  SAPELO  ISLAND.  MARINE 
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Survey  of  Toxaphene  Levels  in  Georgia  Estua- 
ries, 
W72-10678  5B 

GERAGHTY  AND  MILLER,  PORT 
WASHINGTON,  N.Y. 

Ground-Water  Contamination-An   Explanation 

of  its  Causes  and  Effects. 

W72-11072  5B 

GESELLSCHAFT  FUER  KERNFORSCHUNG 
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Strahlenschutz  und  Sicherheit). 
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GHENT  RIJKSUNIVERSITEIT  (BELGIUM). 

Euthrophication   and    Fish   Mortality    in   Two 
Ponds  at  Osten  (Eutrofiering  En  Vissterfte  in 
Twee  Parkvijvers  to  Oostende), 
W72-10796  5C 

GRAND  RAPIDS  DEPT.  OF  WATER,  MICH. 

Lime  Sludge  and  Its  Disposal, 

W72-10542  5D 

GUELPH  UNIV.  (ONTARIO). 

Guidelines  to  Land  Requirements  for  Disposal 

of  Liquid  Manure, 

W72-10589  5D 

HAHN-MEITNER-INSTITUT  FUER 
KERNFORSCHUNG,  BERLIN  (WEST 
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Fallout  Into  River  Water, 
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Toplyr-II  A  Two-Dimensional  Thermal-Energy 

Transport  Code, 

W72-10892  5B 
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W72-11031  2K 

HAZEN  AND  SAWYER,  NEW  YORK. 

How  Serious  is  the  Problem, 

W72-10922  jF 
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Through  Clays:  2.  Steady-State  Distribution  of 
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modynamics, 
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The  Myall  Lakes  and  Regional  Development, 
W72-10531  2H 

HYDROMATION  ENGINEERING  CO., 
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Major   Filtration   Development   at   New   Steel 

Mill, 

W72-11062  5D 
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GERMANY). 

DDT  in  Surface  Waters,  (In  German), 
W72-10460  5C 

IDAHO  UNIV.,  MOSCOW.  WATER 
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A  Methodology  Study  to  Develop  Evaluation 
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ILLINOIS  STATE  ENVIRONMENTAL 
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ILLINOIS  UNIV.,  URBANA.  COLL.  OF 
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ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
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ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
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W72-10640  5A 
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Risks  Analysis  in  Design  of  Hydraulic  Projects, 
W72-10639  8B 

INDIAN  INST.  OF  SCIENCE,  BANGALORE. 

Outlet  Weirs  for  Trapezoidal  Grit  Chambers, 
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INDIAN  VETERINARY  RESEARCH  INST., 
IZATNAGAR. 

Preliminary     Survey     of     Concentration     of 
Fluorine  in  Potable  Water  in  Northern  Bihar, 
W72-10824  5B 

INDIANA  UNIV.,  BLOOMINGTON.  WATER 
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Acid  Mine  Pollution  Effects  on  Lake  Biology, 
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INDIANA  UNIV.,  INDIANAPOLIS.  DEPT.  OF 
MICROBIOLOGY. 

The  Physiological  Ecology  of  Cyanidium  cal- 
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INDUSTRIAL  FILTER  AND  PUMP  MFG.  CO., 
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Filtration  Apparatus, 

W72-10767  5D 

INSTITUT  FUER  BINNENFISCHERIE,  BERLIN 
(WEST  GERMANY). 
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W72-11013  81 
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Results  and  Problems  of  Fish  Nutrition  Under 
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BERLIN  (EAST  GERMANY). 

The   Determination   of   the   Acute   Toxicity   of 
Herbicides  to  Phytoplankton  (Zur  Bestimmung 
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Sulfate-Reducing  Vibrions  and  Biological  Cor- 
rosions, (In  French), 
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INSTITUT  ZA  NUKLEARNE  NAUKE  BORIS 
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Stomatal  Resistance,  Transpiration,  and  Rela- 
tive   Water    Content    as    Influenced    by    Soil 
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INSTITUTE  FOR  WATER  RESOURCES 
(ARMY),  ALEXANDRIA,  VA. 

Experience    of    the    Corps    of    Engineers    in 
Preparing  Environmental  Impact  Statements, 
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INSTITUTE  OF  BIOLOGY  OF  THE  SOUTHERN 
SEAS,  SEVASTOPOL  (USSR). 

Radioecology  and  Chemoecology  in  the  Service 

of  the  Protection  of  Nature, 

W72-10955  5B 

INSTITUTE  OF  PUBLIC  ADMINISTRATION, 
WASH.,  D.C. 

Water  Resource  Management  and  the  Environ- 
ment:   A    Comparison    of    Governmental    Ap- 
proaches  in   Puerto   Rico  and   Southeast  New 
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INSTITUTE  OF  WATER  ENGINEERING  AND 
LAND  IMPROVEMENT,  SOFIA  (BULGARIA). 

Influence   of   the   Agricultural   Complex   Mea- 
sures  on    Growth   and   Consumptive    Use   of 
Water  by  Irrigated  Maize  (In  Bulgarian), 
W72-10551  3F 

INSTITUTE  OF  WATER  ENGINEERING  LAND 
IMPROVEMENT,  SOFIA  (BULGARIA). 

Consumptive  Use  of  Water  by  Maize  Grown  on 
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the  Stara  Zagora  Irrigation  System,  (In  Bulgari- 
an), 
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INSTITUTO  DE  PESQUISAS  E 
EXPERIMENTACAO  AGROPECUARIAS  DO 
SUL,  RIO  GRANDE  DO  SUL  (BRAZIL). 

Studies  on  the  Influence  of  Humidity  on  the 
Population  Dynamics  of  Lepidoptera,  (In  Por- 
tuguese), 
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INSTITUTO  DI  BIOLOGIA  DEL  MARE, 
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Observations     of     the     Zooplankton     in     the 
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ENGINEERING. 

Bacterial  Exocellular  Polymers  and  Biological 

Flocculation, 

W72-11067  5D 
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N.Y. 
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and  H-2  in  Adsorbed  Water,  and  the  Isotope 
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W72-10629 

81 

W72- 10707 

2K 

W72-10474 

2B 

W72-10552 

5C 
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W72-11088 


2E 

2H 

4B 

21 

5B 

4C 

7C 

60 

5G 

SB 

SB 

2D 

7C 

7C 

7C 

2C 

4B 

7A 

3B 

2E 

2J 
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ABSTRACT  SOURCES 


Source 


Accession  Number 


Total 


A.    Centers  of  Competence 

AEC  Oak  Ridge  National  Laboratory,  Nuclear 
Radiation  and  Safety 


American  Water  Works  Association  Research  Foundation 
Water  Treatment  Plant  Waste  Pollution  Control 


Iowa  State  University,  Agricultural  L  ivestock  Wastes 


University  of  Arizona,  Arid  Land  Water  Resources 


Cornell  University,  Policy  Models  for  Water  Resources 
Systems 


Battel le  Memorial  Institute,  Methods  for  Chemical  and 
Biological  Identification  of  Pollutants 

University  of  Chicago,  Metropolitan  Water  Resources 
Management 


University  of  Texas,  Wastewater  Treatment  and  Management 


University  of  Washington,  Water  Quality  Requirements  for 
Aquatic  Organisms 


University  of  Wisconsin,  Economics 
University  of  Wisconsin,  E  utrophication 

U>  S.  Geological  Survey,  Hydrology 


W72-10675  -  10679 

59 

10681, 

10683  --  10686 

10688  --  10694 

10945  --  10978 

10980  --  10986 

10988 

W72-10539 

18 

10541  -  10546 

10921  -  10922 

10924  -  10932 

W72-10535  --  10538 

22 

10585  --  10592 

10594  --  10596 

10598  -  10604 

W72-10511  --  10527 

23 

10529  --  10534 

W72-10574 

10 

10779  -  10783 

10785 

10886  --  10888 

W72-10870  -  10871 

17 

10873  -  10885 

10890  --  10891 

W72-10476 

42 

10480  -  10510 

10575  --  10584 

W72-10571  -  10573 

25 

10804 

11041  --  11045 

11047 

11050  --  11052 

11054 

11056  -  11062 

11064  -  11067 

W72-10786 

25 

10788  --  10802 

10858  --  10863 

10866 

10868  --  10869 

W72-10674 

1 

W72-10605  --10613 

21 

10615  -  10623 

10625 

10627  --  10628 

W72-10439  --  10459 

154 

10461  -  10475 

10629  --  10664 

10708  -  10742 

10892 

10894  -  10920 

11068,   11070 

11072  --  11088 

B-1 


ABSTRACT  SOURCES 


Source 

A.    Centers  of  Competence  (cont'd) 

Vanderbilt  University,  Thermal  Pollution 


Accession  Number 


W72-10547  --  10559 
10561  --  10564 
10566  --  10570 
10810  --  10823 
10825  --  10826 
10828  --  10833 


Total 


44 


B.  State  Water  Resources  Research  Institutes 

Indiana  Water  Resources  Research  Center 
Georgia  Environmental  Resources  Center 
Kansas  Water  Resources  Research  Institute 
Alabama  Water  Resources  Research  Institute 
Oregon  Water  Resources  Research  Institute 
Alaska  Institute  of  Water  Resources 
Tennessee  Water  Resources  Research  Center 

C.  Other 

BioSciences  Information  Service 


Army  Engineer  Waterways  Experiment  Station 
Ocean  Engineering  Information  Service 

Engineering  Aspects  of  Urban  Water  Resources  (Poertner) 


W72-10705 

W72-10706  --  10707 

W72-10805 

W72-10806 

W72-1 0807 

W72-10808 

W72-10933 


W72-10460 

103 

10477  - 

-  1 0479 

10528, 

10540 

10560, 

10565 

10593, 

10597 

10614, 

10624 

10626, 

10680 

10682, 

10687 

10753. 

10784 

10787. 

10824 

10827, 

10855 

10857 

10864  - 

-  10865 

10867, 

10872 

10889, 

10893 

10923 

1 0934  - 

-  10944 

10979, 

10987 

10989  - 

-11040 

11046 

11048  - 

-  11049 

11053, 

11055 

11063, 

11069 

11071 

W72-10665  - 

-  10673 

9 

W72-10743  - 

-  10752 

36 

10754  - 

-  10778 

10809 

W72-10834  - 

-  1 0854 

22 

10856 

B-2 


*  U.  S.   GOVERNMENT   PRINTING  OFFICE  :  1972   O-LT  -  511-643   (4) 


CENTERS  OF  COMPETENCE  AND  THEIR  SUBJECT  COVERAGE 


•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division  of  the  U.  S. 
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